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ADVANCED NOTICE OF BID 

Plans will be available on August 16, 2016 for the project known as the David Street Station, 200 
South David Street, Casper, Wyoming.  Sealed bids will be received by the Casper Downtown 
Development Authority at Stateline No. 7 Architects office, 444 South Center Street, Casper, 
Wyoming 82601 on September 13, 2016 at 4:00 p.m. local time for labor and materials to construct 
the David Street Station, 200 South David Street, Casper, Wyoming. 

A single contract will be awarded for the Demolition, General, Civil, Landscape, Mechanical, 
Electrical, Splash Pad, Ice Rink and Audio/Visual work as drawn and specified in the Plans and 
Specifications. Bid Security will be required. Performance and Labor and Material Payment Bonds 
in the amount of 100% of the contract will also be required. State of Wyoming 5% preference rules 
apply.  The estimated value of the construction is $ 5,102,954.00. 

Copies of the Plans and Specifications may be reserved by bidders at the office of the Architects, 
Stateline No. 7 Architects, 444 South Center Street, Casper, Wyoming 82601, telephone number 
(307)-265-3611, attn: Lyle Murtha, AIA or Anne Williamson. 

A mandatory pre-bid site visit for General Contractors will be conducted at 10:00 a.m.  local time 
on August 30, 2016 at Stateline No. 7 Architects office, 444 South Center Street, Casper, Wyoming. 
Mechanical, electrical, splash pad, ice rink, audio/visual and other major subcontractors are also 
encouraged to attend. 

The project consists of a newly constructed building of approximately 4,068 gross square feet with a 
basement, main floor and exterior rooftop deck; an open-air band shell building of approximately 
800 gross square feet;  three plaza entry gateway structures;  and an event plaza consisting of an ice 
rink, splash pad, audio/visual, concert lawn, and promenades. The work includes miscellaneous 
demolition, excavation, backfill, irrigation, landscaping, trees, shrubs, boulders, stone walls, site 
furnishings, fire pits, synthetic lawn and drainage system, exterior architectural carpentry, 
grading, exterior concrete flatwork, brick pavers, site storm sewer, precast concrete culverts, 
architectural board-formed concrete, cast-in-place concrete, membrane waterproofing, steel 
framing and decking, steel rods and misc. steel,  burnished and regular concrete masonry units, 
hollow metal doors and frames, aluminum storefront doors and windows, rigid insulation and 
single-ply membrane roofing, composite decking, cable rail, overhead doors, commercial grade 
rigid insulation nail base, pre-finished metal roof panels and snow guard, reclaimed snow fence, 
cedar planks, corten metal wall panel and trim, interior and exterior painting and stain, gypsum 
board, rubber base, toilet partitions and toilet accessories, stainless steel countertops, plumbing and 
plumbing fixtures, HVAC equipment, boilers and ice melt pit, electrical wiring and interior and 
exterior fixtures, audio/visual system,  splash pad system with nozzles, lighting and filtration, and 
other miscellaneous items.  

Owner       Project 

Casper Downtown Development Authority  David Street Station 
341 West Yellowstone Hwy    200 South David Street 
Casper, Wyoming 82601    Casper, Wyoming 82601 
Contact: Kevin Hawley, Exec. Director   





BIDDER'S CHECKLIST 
 
 

 All blanks on the Bid Form are filled in. 
 
 

 Receipt of all addenda is noted on the Bid. 
 
 

 Bid is signed by an officer of the corporation or, if not a corporation, a proprietor or 
partner. 

 
 

 10% Bid Bond or 5% Security is included (payable to the Casper Downtown 
Development Authority). 

 
 

 A fully executed “Bidder Affidavit” is submitted with the bid. 
 
 

 All above listed forms shall be enclosed in a sealed opaque envelope.  The envelope 
shall state the Bidder’s name and address, shall state: “SEALED BID 
ENCLOSED”, and shall be addressed to (see the Sealed Envelope Outline example 
on the following page): 
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ASBESTOS CONTAINING MATERIALS 
STATEMENT 

 
 
 
 
 
The David Street Station, 200 South David Street, Casper, 
Wyoming is an asbestos free facility.  A separate asbestos 
abatement project has previously been undertaken to remove all 
known asbestos containing materials. 
 
All bidders and contractors are hereby notified that to the best 
knowledge of the owner or those representing the owner in any 
capacity, this project does not involve asbestos containing materials 
(greater than 1%).  Bidders are further instructed that no asbestos 
containing materials have been specified for this project and none 
shall be installed.  Upon completion of this project all 
subcontractors and material suppliers shall provide the owner a 
letter stating that no asbestos-containing materials were used in the 
construction of this facility.   
 
The contractor is cautioned that hidden materials unknown to the 
owner and inaccessible for testing may be found during the 
demolition or construction work of this project which may be 
asbestos containing materials. Proper procedures shall be followed 
upon discovery of these materials.  The owner or those representing 
the owner in any capacity shall not be held responsible or liable for 
any injury or cost to any person resulting from handling of or 
proximity to such materials. 
 





BID FORM 
DAVID STREET STATION 
200 SOUTH DAVID STREET 
CASPER, WYOMING 

 
This proposal is herewith submitted in accordance with your Advertisement inviting proposals to be received for the project identified 
as: 
 
 David Street Station 
 200 South David Street  
 Casper, Wyoming 
 
The undersigned herein agrees to furnish all labor, materials, equipment and services to accomplish the work required in accordance 
with the contract documents including Addendum Numbers          ,          ,          , and          , issued thereto for the following sums: 

 
 BASE BID:  Provide and install project improvements in the project area as indicated on sheet 0.20 including 

demolition, general, civil, landscape, mechanical, electrical, splash pad, ice rink and audio/visual items as shown on the 
plans and described within these specifications.  

  
 For the Sum of:                                                                                                                   Dollars ($                     ) 

 
 
 ALTERNATES & ALLOWANCES 
 
 ALTERNATE #1: Alley Reconstruction: 
  Under Alternate #1, provide and install alley improvements in the project area as indicated on sheet 0.20 

including demolition, general, civil, landscape, mechanical, electrical, splash pad, ice rink and audio/visual 
items as shown on the plans and described within these specifications. 

 
 ADD for the Sum of:                                                                                                               Dollars ($                 ) 

 
 ALTERNATE #2:  Audio/Visual/Electrical Shed: 
  Under Alternate #2, provide and install shed building and audio/visual in the project area as indicated on 

sheet 0.20 including demolition, general, civil, landscape, mechanical, electrical, splash pad, ice rink and 
audio/visual items as shown on the plans and described within these specifications.. 

 
 ADD for the Sum of:                                                                                                               Dollars ($                 ) 

 
 ALTERNATE #3:  Building/Splash Pad/Ice Rink: 
  Under Alternate #2, provide and install project improvements in the project area as indicated on sheet 0.20 

including demolition, general, civil, landscape, mechanical, electrical, splash pad, ice rink and audio/visual 
items as shown on the plans and described within these specifications.. 

 
 ADD for the Sum of:                                                                                                               Dollars ($                 ) 
 

 
NOTE:  Bidders to hold alternate prices for 180 days past the bid date. 

 
In submitting this proposal, it is understood that the right is reserved by the Owner to reject any and all bids and all proposals or to 
waive any informalities therein, and it is agreed that this proposal may not be withdrawn for a period of 30 days after the date of 
opening of these proposals. 

 
If a Corporation, name of State:                                                            

 
If a Partnership, state full names of all co-partners:                                                              
                                                                   
                                                                   
                                                                        
Date:                                                     , 2016 Firm Name:                                                                     

       
By:                                                                     Official Address:                                           (Seal, if any)   

 
Title: ________________________________         
             





BIDDER AFFIDAVIT 
 
Country of                                                 ) 
              ) ss 
State or Province of                                          ) 
 
Business Name:            
Business Address:            
Affiant’s Name:            
Affiant’s Title:            
Project Name:  David Street Station        
Project Location:  200 South David Street, Wyoming      
 
 
AFFIDAVIT WHEN RESIDENT (WYOMING) CONTRACTOR 
 
I do hereby affirm that         resides in the country of 
The United States in the state of Wyoming and is aware that the state does grant a preference to resident bidders for work 
on behalf of said state in the amount of 5 (five) percent. 
 
Note:  A subcontractor list must be provided within twenty four hours upon the opening of your bid. 
 
Dated:        Signed       
 
 
AFFIDAVIT WHEN NON-RESIDENT CONTRACTOR 
 
I do hereby affirm that         resides in the country of  
     in the state or province of     and is aware that the state of 
Wyoming does grant a preference to resident bidders for work on behalf of said state in the amount of 5 (five) percent. 
 
Dated:        Signed       
 
 
ACKNOWLEDGEMENT OF AFFIANT 
 
Country of                                                 ) 
              ) ss 
State or Province of                                          ) 
 
On this                        day of                                            , 20 ______, before me personally appeared                                 
                                 , known to me to be the affiant who, being duly sworn, declares all statements made in this affidavit 
to be true and correct to the best of his or her knowledge. 
 
              
       Notary Public 
 
My commission expires the                      day of                                        , 20  
 

        





                                                                
   

                    
 
 
                                                  15-015/Documents/00_Product_Substitution 
 
 
 

     

PRODUCT 
SUBSTITUTION REQUEST 
   
PROJECT:  David Street Station     PROJECT #:   15-015 

   
___________________________________________________________________________________  
 
FIRM NAME/ADDRESS/PHONE-FAX # OF  DATE RECEIVED:_____________________ 
PROPOSER_______________________________       

SUBSTITUTION DEADLINE: Minimum of 10 days 
prior to the bid date 

__________________________________________  
 
__________________________________________ This Product Substitution Request must be 

submitted with all substitution requests,  
__________________________________________ or the request may not be considered. 

 
__________________________________________ The substitution request must be received at the 

Architect's office no later than the date indicated  
ATTN:____________________________________ above, or the request will not be considered. 
 
By signing below, bidder acknowledges that they are providing a Certificate of Equal Performance and 
Assumption of Liability for Equal Performance. 
 
Signature________________________________ Title________________________________ 
 
PRODUCT SPECIFIED_____________________________________________________________ 
 
DIVISION/SECTION________________________________PAGES_________________________ 
 
PROPOSED SUBSTITUTION________________________________________________________ 
Please attach additional product information to form so that a complete comparison between the specified item and the substitution item 
can be thoroughly examined.  Highlight and mark pages and items to be considered. 
 
PRODUCT ANALYSIS: 
SPECIFIED ITEM DESCRIPTION:          SUBSTITUTION ITEM DESCRIPTION: 
  
  
  
  
  
  
  
 
For Architect/Engineer Use: 
 
THE PROPOSED SUBSTITUTION IS  APPROVED NOT APPROVED   DATE___________ 
 
REMARKS__________________________________________________________________________
____________________________________________________________________________________ 





 
 
 
 

BID BOND 
 

AIA DOCUMENT A310 
 
 

AVAILABLE FROM THE ARCHITECT 
(OR FROM THE AMERICAN INSTITUTE OF ARCHITECTS) 





 
 
 
 

CONSTRUCTION CONTRACT  
PART I - AGREEMENT 

 
STANDARD FORM OF AGREEMENT 

BETWEEN OWNER AND CONTRACTOR 
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CONSTRUCTION CONTRACT 

FOR THE CONSTRUCTION OF THE “DAVID STREET STATION” 

PART I - AGREEMENT 

 

 This Construction Contract (“this Contract”) is entered into on this _____ day of _______________, 

2016, by and between the following parties: 

 
 The Downtown Development Authority (also known as the Casper Downtown Development Authority), 

341 W. Yellowstone, Casper, Wyoming 82601 (“the DDA”). 

 
 ________________________________________________________________ (“the Contractor”). 

 

Throughout this document, the DDA and the Contractor may be collectively referred to as “the parties.” 

 

RECITALS 
 
 WHEREAS, the DDA plans to undertake the construction of a public plaza to be known as the “David 

Street Station”, which is, generally, to be located along West Yellowstone Highway between David Street and Ash 

Street.  This property is referred to herein as “the Site” or “the Project Site”. 

 
 WHEREAS, the DDA requires professional construction services at the Project Site for the provision and 

performance of all construction services and the necessary tools, materials, labor and equipment for the 

demolition, general, civil, landscape, mechanical, electrical, splash pad, ice rink and audio/visual work as drawn 

and specified in the Plans and Specifications at the Project Site (“the Project”); 

 

 WHEREAS, the Contractor is engaged in the construction business and has the expertise to undertake and 

manage the Project in a timely manner; 

 
 WHEREAS, the Contractor represents that it is ready, willing, and able to provide all of the services 

associated with the Project to the DDA as required by this Contract; and 

 
 WHEREAS, the DDA desires to retain the Contractor to provide such services. 

 
NOW THEREFORE, in consideration of the covenants and conditions set forth herein to be performed, 

the parties agree as follows: 

 

1. SCOPE OF SERVICES:  The Contractor shall perform the work and supply the necessary tools, materials, 

labor and equipment for the completion of the Project in full and faithful accordance with the terms and 

provisions of this Contract and with the Plans and Specifications. 

 

2. TIME OF PERFORMANCE AND LIQUIDATED DAMAGES:  Time is of the essence in the 

performance of the Contractor’s work.  The Contractor shall proceed with commencement of its work 

upon the issuance by DDA of a Notice to Proceed, which shall occur on or before SIXTY (60) calendar 

days from the bid date.  The Contractor shall achieve Substantial Completion for the Project on or before 

THREE HUNDRED (300) consecutive calendar days from the date of the Notice to Proceed (“Substantial 

Completion Date”).  The Work shall be completed so that it is ready for final payment as evidenced by 

Engineer’s written recommendation of final payment on or before FORTY-FIVE (45) consecutive 

calendar days from Substantial Completion Date (“Final Completion Date”).  The Contractor has 



 

_________________________________________ 
Part I – Agreement 

Page 2 of 5 
Construction Project – “David Street Station” 

confirmed that these deadlines for completion can be met after due consideration has been given to the 

construction requirements of the Project, including labor, material, and work of others that will be 

involved in the Project.  

 
The DDA and Contractor recognize that the DDA will suffer financial loss if Substantial Completion for 

the Project is not achieved by the Substantial Completion Date (plus any proper extensions allowed in 

accordance with the terms of Article 12 of Part II - STANDARD GENERAL CONDITIONS OF THE 

CONSTRUCTION CONTRACT).   The DDA and Contractor further recognize that the DDA will suffer 

financial loss if completion of the Project is not achieved by the Final Completion Date (plus any proper 

extensions allowed in accordance with the terms of Article 12 of Part II - STANDARD GENERAL 

CONDITIONS OF THE CONSTRUCTION CONTRACT).   The DDA and Contractor recognize the 

delays, expense, and difficulties involved in proving in a legal or arbitration proceeding the actual loss 

suffered by the DDA if the Work is not substantially completed and/or finally completed on time.  

Accordingly, instead of requiring any such proof, the DDA and Contractor agree that as liquidated 

damages for delay (but not as a penalty) Contractor shall pay the DDA: (a) One Thousand Dollars 

($1,000) for each day that elapses after the Substantial Completion Date (plus any extensions granted in 

accordance with the Contract terms) and prior to achievement of Substantial Completion; and (b) after 

Substantial Completion, if Contractor neglects, refuses or fails to complete the remaining work, Five 

Hundred Dollars ($500) for each day that elapses after the Final Completion Date (plus any extensions 

granted in accordance with the Contract terms) and prior to the actual date for completion and readiness 

for final payment.  Such liquidated damages are not a penalty, but represent the parties’ best estimate of 

actual damages.  

 

3. CONTRACT PRICE:  In consideration of the performance of services rendered under this Contract, the 

Contractor shall be compensated for its work, including all labor and materials supplied and 

other work performed in accordance with Paragraph 1, in the amount of ______________________ 

(“the Contract Price”).   
 

4. METHOD OF PAYMENT AND RETAINAGE:  Payment will be made as set forth in Part II - 

STANDARD GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT AND STANDARD 

SUPPLEMENTARY CONDITIONS of this Contract and as stated below: 

 
a. Prior to payment of fifty percent (50%) of the total Contract Price, progress payments will be 

made in an amount equal to ninety percent (90%) of the Work completed, and ninety percent 

(90%) of invoice cost of materials and equipment not incorporated in the Work but delivered and 

suitably stored, less in each case the aggregate of payments previously made. 

 

b. After payment of fifty percent (50%) of the total Contract Price has been made, the DDA shall 

withhold such amounts as the DDA deems necessary in its sole discretion, not to exceed ten 

percent (10%) of the total Contract Price. 

 

c. In the event the Contractor makes only one application for payment upon substantially 

completing the Work, progress payment will be made in an amount equal to ninety-five percent 

(95%) of the Work completed.  The DDA shall withhold five percent (5%) of the work completed 

as retainage, said retainage to be paid in accordance with the provisions of Paragraph 4.d.  

 

d. Upon final completion and acceptance of the Work in accordance with the General Conditions, 

Engineer shall recommend payment and present Contractor's Final Application for Payment to 

the DDA.  Final payment will not be made until forty-one (41) days after publication of the first 

Notice of Completion.  
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e. Withheld percentages will be retained in an account in the name of the Contractor (except when 

specifically waived in writing by Contractor) which has been assigned to the DDA until the 

Contract is completely, satisfactorily, and finally accepted by the DDA. Unless a depository is 

designated by the Contractor in writing at the time of the execution of this Contract, the 

Contractor's signature hereon shall act as authority for the DDA to designate a retainage 

depository on behalf of the Contractor, for the purposes specified in Wyoming Statute §16-6-704. 

The Contractor's signature hereon shall act as an assignment of the depository account to the 

DDA, as provided by Wyoming Statute §16-6-701 et seq., whether the depository is designated 

by the Contractor or by the DDA. 

 

5. TERMS AND CONDITIONS:  This Contract is subject to and incorporates the provisions attached 

hereto as PART II - STANDARD GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT 

AND STANDARD SUPPLEMENTARY CONDITIONS.  In the event of any conflict between the 

provisions of this PART I and either the Standard General Conditions or the Standard Supplementary 

Conditions, the provisions of this PART I shall prevail.  

 

6. EXTENT OF CONTRACT:  This Contract and the Contract Documents (as defined in PART II, General 

Conditions, Article 1.01A.12) represent the entire and integrated agreement between the DDA and the 

Contractor, and supersedes all prior negotiations, representations, or agreements, either written or oral. 

This Contract may be amended only by written instrument signed by both the DDA’s and the 

Contractor’s authorized representatives.  The DDA and the Contractor each individually represent 

that they have the requisite authority to execute this Contract and perform the services described in this 

Contract. 

 

7. EQUAL EMPLOYMENT OPPORTUNITY:  In carrying out the Project, the Contractor shall not 

discriminate against any employee or applicant for employment because of race, color, religion, sex, 

national origin, or disability. The Contractor shall take affirmative action to insure that applicants for 

employment are employed, and that employees are treated during employment, without regard to their 

race, color, religion, sex, national origin, or disability. Such action shall include, but not be limited to, 

the following: employment upgrading, demotion, or transfer; recruitment or recruitment advertising; 

layoff or termination; rates of pay or other forms of compensation; and selection for training, 

including apprenticeship. The Contractor shall post in conspicuous places, available to employees and 

applicants for employment, notices required by the government setting forth the provisions of this 

nondiscrimination clause. The Contractor shall state that all qualified applicants will receive 

consideration for employment without regard to race, color, religion, sex, national origin, or disability. 

 

8. OWNERSHIP:  All finished or unfinished documents, data, studies, surveys, drawings, maps, models, 

photographs, films, duplicating plates, and reports prepared by the Contractor under this Contract shall 

be considered the property of the DDA, and upon completion of the services to be performed, they will 

be turned over to the DDA provided that, in any case, the Contractor may, at no additional expense 

to the DDA, make and retain such additional copies thereof as Contractor desires for its own use; and 

provided further, that in no event may any of the documents, data, studies, surveys, drawings, maps, 

models, photographs, films, duplicating plates, or other reports retained by the Contractor be released 

to any person, agency, corporation, or organization without the written consent of the DDA. 

 

9. FINDINGS CONFIDENTIAL:  All reports, information, data, etc., given to or prepared, or assembled 

by the Contractor under this Contract are confidential and shall not be made available to any individual 

or organization by the Contractor without the prior written consent of the DDA. 

 



 

_________________________________________ 
Part I – Agreement 

Page 4 of 5 
Construction Project – “David Street Station” 

10. SUBCONTRACTORS:  The Contractor shall not employ any subcontractor to perform any services in 

the scope of this project, unless the subcontractor is approved in writing by the DDA.  Any approved 

subcontractor shall be paid by the Contractor.  No subcontractors may perform any work without first 

providing lien waivers in respect to the work and the real property on which the work is supplied.  

 

11. LIEN WAIVER:  The Contractor does hereby waive, release, and relinquish any and all claims and/or 

rights of lien (including mechanic’s and materialmen’s liens) against the Project and the Project Site for 

materials, labor and services furnished or provided for or related to the Project, and agrees at any time 

requested by the DDA to execute such documents as are reasonably necessary to effectuate the same.  The 

Contractor is responsible for obtaining lien waivers from all of its suppliers, subcontractors and 

materialmen prior to their work on and/or prior to their supplying materials for the Project Site.  In these 

regards, the Contractor shall indemnify the DDA from and against any and all lien claims for payment 

made by the Contractor’s suppliers, subcontractors and materialmen as well as any damages, costs and 

attorney fees incurred by the DDA in regard to said lien claims.  

 

 All persons furnishing any work, labor, or materials, as well as all other persons whatever, shall be bound 

by this Paragraph 11 and the provisions set forth in Paragraph 19 of the Lease Agreement between the 

City of Casper and the DDA, available upon request from the DDA and also recorded in the Natrona 

County Real Estate  records, and notice is hereby given that no mechanics lien, materialmens lien, or any 

other encumbrance made by or obtained against the DDA, or the DDA’s interest in the Project Site, 

including any building or improvements thereon, shall in any manner or degree affect the title or interest 

of the City of Casper in the Project Site or in the improvements located thereon. 

 

12. INTENT:  Contractor represents that it has read and agrees to the terms of this Contract and further 

agrees that it is the intent of the parties that Contractor shall perform all of the services for the 

compensation set forth in this Contract. Contractor also agrees that it is the specific intent of the 

parties, and a material condition of this Contract, that it shall not be entitled to compensation for other 

services rendered unless specifically authorized by the DDA. Contractor agrees that it has carefully 

examined the Scope of Services, and that the compensation is adequate for performance of this 

Contract. 

 

13. WYOMING GOVERNMENTAL CLAIMS ACT:  The DDA does not waive any right or rights it 

may have pursuant to the Wyoming Governmental Claims Act, Wyoming Statutes Section 1-39-

101 et seq., and the DDA specifically reserves the right to assert any and all rights, immunities, and 

defenses it may have pursuant to the Wyoming Governmental Claims Act. 

 

14. NO THIRD PARTY BENEFICIARY RIGHTS:  The parties to this Contract do not intend to create in 

any other individual or entity the status of third-party beneficiary, and this Contract shall not be 

construed so as to create such status. The rights, duties and obligations contained in this Contract 

shall operate only between the parties to this Contract, and shall inure solely to the benefit of the 

parties to this Contract.  The parties to this Contract intend and expressly agree that only parties 

signatory to this Contract shall have any legal or equitable right to seek to enforce this Contract, to seek 

any remedy arising out of a party’s performance or failure to perform any term or condition of this 

Contract, or to bring an action for the breach of this Contract. 

 
 IN  WITNESS  WHEREOF,  the  undersigned  duly  authorized  representatives  of  the parties have 

executed this Contract as of the day and year above. 

 

[Signature Page Follows] 
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DOWNTOWN DEVELOPMENT   CONTRACTOR: 

AUTHORITY, a/k/a Casper     ___________________________________:  

Downtown Development Authority: 

 

 

By:        By:        

Name:        Name:        

Title:        Title:        
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STANDARD SUPPLEMENTARY CONDITIONS 
 

 
* For Use With EJCDC 1910-8 (1996 Edition) Standard General Conditions Of The Construction Contract 

 

These Supplementary Conditions amend or supplement the General Conditions of the Construction 

Contract and other provisions of the Contract Documents as follows.  All provisions of the General 

Conditions which are not so amended or supplemented remain in full force and effect. 

 

 

S.C. – 1.01 A.13 - Delete the definition of "Contract Price" on Page 6 of the General Conditions in its 

entirety and insert the following: 

 

"CONTRACT PRICE – The moneys payable by the Downtown Development Authority to 

CONTRACTOR as stated in Paragraph 3 of Part I – AGREEMENT (subject to the provisions of Paragraph 

11.03 in the case of Unit Price Work).” 

 

 

S.C. – 1.01 A.19 - Delete the definition of "ENGINEER" on Page 7 of the General Conditions in its entirety 

and insert the following: 

 

"ENGINEER – The term ‘ENGINEER’ as used in this Contract and for the purposes of this Project 

shall mean ‘Stateline No. 7 Architects’.”  

 

 

S.C. – 1.01 A.30 - Delete the definition of "OWNER," on Page 7 of the General Conditions in its entirety 

and insert the following: 

 

"OWNER – shall mean the Downtown Development Authority (also known as the Casper 

Downtown Development Authority and also referred to in the Contract as the DDA)." 

 

 

S.C. –1.01 A.34 

Delete the definition of "PROJECT," on Page 7 of the General Conditions in its entirety and insert the 

following: 

 

"PROJECT – shall have the definition as stated on Page 1 of Part I – AGREEMENT." 

 

 

S.C. – 1.02 C.1 - Delete the definition of "Defective," on Page 9 of the General Conditions in its entirety 

and insert the following: 

 

"Defective - An adjective which when modifying the word "Work" refers to Work that is 

unsatisfactory, faulty or deficient, or does not conform to the Contract Documents, or does not meet the 

requirements of any inspection, reference standard, test or approval referred to in the Contract Documents, 

or which has been damaged prior to final payment (unless responsibility for the protection thereof 

has been assumed by OWNER at Substantial Completion in accordance with Paragraph 14.04 or 

14.05, and the Work is damaged through no fault of the CONTRACTOR after OWNER has assumed 

said responsibility)." 
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S.C. – 2.01 - Add the following to the end of Paragraph 2.01 of the General Conditions: 

 

“All bonds, including Bid Bond, Performance Bond, and Labor and Material Payment Bond, shall be 

submitted on the forms approved for such purpose by OWNER.” 

 

 

S.C. - 2.02- Delete the first sentence of Paragraph 2.02 of the General Conditions, and insert the following:  

 

"OWNER shall furnish CONTRACTOR electronic copies of the Contract Documents." 

 

 

S.C. - 2.03 - Delete Paragraph 2.03 of the General Conditions in its entirety.  

 

 

S.C. - 2.05 B.1 - Add the following to Paragraph 2.05.B.1 of the General Conditions: 

 

"This schedule shall be a bar chart, CPM, or PERT Schedule. This schedule shall be updated as 

required because of actual progress, or as requested by OWNER." 

 

 

S.C. - 2.05 C - Delete Paragraph 2.05.C.of the General Conditions in its entirety and insert the following: 

 
"2.05.C. Before any Work at the site is started, CONTRACTOR shall deliver to OWNER, 

certificates (and other evidence of insurance requested by OWNER) which CONTRACTOR is required 

to purchase and maintain in accordance with Paragraphs 5.02, 5.03, and 5.04, and OWNER shall deliver to 

CONTRACTOR certificates (and other evidence of insurance requested by CONTRACTOR) which 

OWNER is required to purchase and maintain in accordance with Paragraph 5.06, if any. In addition to the 

above insurance certificates, CONTRACTOR shall also deliver to the OWNER, a Certificate of Worker's 

Compensation Coverage and a copy of the Official Notice of Unemployment Insurance Coverage from the 

State of Wyoming." 

 

 

S.C. - 3.02 A.1 - Add the following to Paragraph 3.02.A.1 of the General Conditions: 

 

"In the event of any conflict between the provisions of the Contract Documents and any such 

referenced provisions, the language of the Contract Documents will take precedence over that of any standard 

specification, manual, or code." 

 

 

S.C. - 4.01 A - Delete Paragraph 4.01.A.of the General Conditions in its entirety and insert the following: 

 

 “4.01.A.  OWNER shall furnish the Site.  To the extent actually known to OWNER, OWNER shall 

notify CONTRACTOR of any encumbrances or restrictions not of general application but specifically 

related to use of the Site with which CONTRACTOR must comply in performing the Work. 

CONTRACTOR is hereby notified of, and will comply with, the restrictions and conditions set forth in the 

Lease Agreement and Revised Memorandum of Understanding between OWNER and the City of Casper.” 
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S.C. - 4.01 B - Delete Paragraph 4.01.B of the General Conditions in its entirety. 

 

 

S.C. - 4.02 A.3 - Add the following after Paragraph 4.02.A.2 of the General Conditions: 

 
“4.02.A.3 The geotech report will be an appendix to the project manual.  Copies of reports and 

drawings that are not included with Bidding Documents may be examined at the ENGINEER's office 

during regular business hours. These reports and drawings are not part of the Contract Documents, but the 

technical data contained therein upon which CONTRACTOR is entitled to rely, as provided in Paragraph 

4.02.B of the General Conditions, are incorporated therein by reference." 

 

 

S.C. - 4.05 A - Add the following to the end of Paragraph 4.05.A of the General Conditions: 

 
"OWNER shall provide construction surveying services to establish horizontal and vertical control and 

set appropriate bench marks for CONTRACTOR's use during construction. The CONTRACTOR shall 

be responsible for any additional surveying required for the construction of the project. 

 
The CONTRACTOR shall protect all existing survey monuments, brass caps, property corner 

markers, right-of-way monuments, and reference points from damage during his operations. If it is necessary 

to remove any of these to accomplish the Work, the CONTRACTOR shall hire a Surveyor licensed to 

practice in the State of Wyoming to reference and reset such monuments. The Surveyor shall prepare and file 

with the Natrona County Clerk the appropriate corner recordations. Copies of these recordations will 

be furnished to the ENGINEER. 

 
All costs required by this Supplementary Condition shall be merged with the other bid items and the 

CONTRACTOR will not receive any additional compensation." 

 

 

S.C. - 5.01 A – Delete the first sentence of Paragraph 5.01.A of the General Conditions in its entirety and 

insert the following: 

 

"5.01.A.  CONTRACTOR shall furnish Performance and Payment Bonds, as required by Wyoming 

Statute §16-6-112, each in an amount at least equal to the Contract Price as security for the 

faithful performance and payment of all CONTRACTOR's obligations under the Contract Documents." 

 

 

S.C. - 5.01 C – Delete Paragraph 5.01.C of the General Conditions in its entirety and insert the following: 

 

"5.01.C.  If the surety on any Bond furnished by CONTRACTOR is declared a bankrupt, becomes 

insolvent, or is no longer proper or sufficient, as provided by Wyoming Statute §16-6-114, or its right to do 

business is terminated in Wyoming, or it ceases to meet the requirements of Paragraph 5.01, 

CONTRACTOR shall within ten (10) days thereafter substitute another Bond and Surety, both of which 

must be acceptable to OWNER." 

 

S.C. - 5.04 A - Delete Paragraph 5.04.A of the General Conditions in its entirety and insert the following: 

 

“5.04.A CONTRACTOR shall purchase and maintain comprehensive general liability (occurrence 
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basis)  and other insurance as described below. General Liability insurance shall include all major divisions 

of coverage and be of a comprehensive basis including, but not limited to: 

 

1. Premises, Operations 5. Underground explosion and 

collapse hazards 

2. Independent Contractor’s 

Protective 

  

  6. Bodily injury and personal  

and advertising injury 

protection 

 

 
3. Products and completed 

operations 

7. Contractor liability 

  8. 30 day notice of cancellation to 

owner 

4. Broad form CGL   

 

 

S.C. - 5.04 A.1 through 5.04 A.6 - Delete Paragraphs 5.04.A.1 through 5.04.A.6 of the General Conditions 

in their entirety and insert the following: 

 

"5.04.A.1 A. Workmen's Compensation - Statutory Limit; and, 

 

B. Employer's Liability, with limits of not less than $100,000 on all 

employees. 

 

5.4.A.2 (IF USING ISO NEW CGL OCCURRENCE FORM) Comprehensive General Liability, 

which policy shall be as broad as Insurance Services Office Form CG 0001:   

 

General Contractor: 

 

A. Bodily Injury: $ 1,000,000 per claimant 

$ 2,000,000 per occurrence 

$ 2,000,000 aggregate 

 

B. 

 

Personal Injury: 

 

$ 2,000,000 aggregate 

 

C. 

 

Property Damage: 

 

$ 1,000,000 per claimant 

$ 2,000,000 per occurrence 

$ 2,000,000 aggregate 

 

5.4.A.3 (IF  USING  ISO  NEW  SIMPLIFIED  CGL OCCURRENCE FORM) Comprehensive  

General  Liability, which policy shall be as broad as Insurance Services Office 

Form CG 0001:  

 

Contractor: 
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A. General Aggregate: $2,000,000 

B. Products-Completed  

 Operations Aggregate: $2,000,000 

C. Personal and  

 Advertising  Injury: $2,000,000 

D. Each Occurrence: $2,000,000 

E. Fire Damage (any one fire): $500,000 

F. Medical Expense  

 (any one person): $100,000 

 

5.4.A.4 Automobile Liability, which policy shall be as broad as Insurance Services Office 

Form CA 0001: 

 

A. Bodily Injury: $500,000 each person 

 

 

B. 

 

 

Property Damage: 

$500,000 per accident 

 

$500,000 each occurrence 

 

5.04.A.5 Independent Contractors: $500,000 

 

5.04.A.6 

 

Other Insurance Requirements: 

 

 

1. Coverage General Contractor Only – 

Umbrella/Excess Policy $1,000,000 

 

2. Employer’s Liability/Stop Gap coverage shall be endorsed as a part of the 

CONTRACTOR’S Comprehensive General Liability coverage. 

 

3. CONTRACTOR shall require all subcontractors to carry at least $500,000 limits in 

ALL areas described above and provide proof of insurance if required by the 

OWNER. 

 

4. All policies must contain a minimum 30-day notice of cancellation to the OWNER. 

 

5. All policies referenced herein shall endorse as an additional insured the OWNER and 

the City of Casper, and their respective officers, officials, employees, agents and 

volunteers and the endorsement shall be primary and non-contributing with other 

insurance. 

 

6. All insurance shall be maintained continuously during the life of the Contract including 

warranty period, but the CONTRACTOR's liabilities under this Contract shall not be 

deemed limited in any way by the insurance coverages required. 

 

7. CONTRACTOR waives any right of subrogation which any insurer of the 
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CONTRACTOR may acquire against OWNER by virtue of the payment of any loss 

under such insurance.   

 

8. The comprehensive general liability insurance shall include completed operations 

insurance. 

 

9. All of the policies of insurance so required to be purchased and maintained (or the 

certificates or other evidence thereof) shall contain a provision or endorsement that the 

coverage afforded will not be canceled, materially changed, or renewal refused until 

at least thirty (30) days prior written notice has been given to OWNER by 

certified mail. 

 

10. All such insurance shall remain in effect until final payment and at all times 

thereafter when CONTRACTOR may be correcting, removing, or replacing 

defective Work. In addition, CONTRACTOR shall maintain such completed operations 

insurance for at least two (2) years after final payment and furnish owner with 

evidence of continuation of such insurance upon final payment and one (1) year 

thereafter. The OWNER and the City of Casper shall be named as an additional 

insured on the CONTRACTOR's general liability, automobile liability, and umbrella 

liability policies with respect to CONTRACTOR's and its Subcontractor's work under 

the Agreement. The insurance coverage described herein shall in no way limit or 

relieve CONTRACTOR from indemnifying and holding OWNER harmless with 

respect to claims.  

 

11. Prior to commencement of work, CONTRACTOR shall procure and at all times 

thereafter maintain with an insurer acceptable to the OWNER the above referenced 

minimum insurance protecting the CONTRACTOR and OWNER against liability 

from damages because of injuries, including death, suffered by persons, including 

employees of the OWNER, and liability from damages to property arising from or 

growing out of the CONTRACTOR's negligent operations in connection with the 

performance of this contract. 

 

12. CONTRACTOR agrees to forever indemnify the OWNER and hold it harmless from all 

liability for damages to property, or injury to or death to persons, including all 

costs, expenses, and attorney's fees incurred related thereto, arising from negligence of 

the CONTRACTOR, any subcontractor, or anyone directly or indirectly employed or 

hired by CONTRACTOR or subcontractor. In addition, CONTRACTOR agrees to 

provide copies of all the required policies of insurance and/or certificates and 

policy endorsements evidencing such policies prior to the commencement of work." 

 

 

S.C. - 5.05 A - Delete Paragraph 5.05.A of the General Conditions in its entirety and insert the following: 

 

“5.05.A OWNER shall be responsible for purchasing and maintaining OWNER's own liability 

insurance as it desires, and, at OWNER's option, it may purchase and maintain such insurance as will 

protect OWNER against claims which may arise from its operations under the Contract Documents." 
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S.C.  - 5.06 A - Delete Paragraph 5.06.A of the General Conditions in its entirety and insert the following: 

 

 “5.06.A  CONTRACTOR shall purchase and maintain property insurance upon the Work at the site 

in the amount of the full replacement cost thereof. This insurance shall:" 

 

 

S.C. - 5.06 B through 5.07 B.2 - Delete Paragraphs 5.06.B through 5.07.B.2 of the General Conditions in 

their entirety and insert the following: 

 

“5.06.B  OWNER shall not be responsible for purchasing and maintaining any property insurance 

to protect the interests of CONTRACTOR, Subcontractors, or others in the Work. Risk of loss will be borne 

by CONTRACTOR, Subcontractor, or others suffering any such loss and if any of them wishes property 

insurance coverage within the limits of such amounts, each may purchase and maintain it at the 

purchaser's own expense." 

 

 

S.C. - 5.08 - Delete Paragraph 5.08 of the General Conditions in its entirety and insert the following: 

 

"5.08  Any insured loss under the policies of insurance required by Paragraphs 5.06.A and 5.06.B 

will be adjusted with CONTRACTOR and OWNER and the proceeds made payable to 

CONTRACTOR and OWNER. Such proceeds shall be held by OWNER and OWNER shall serve as 

trustee for the insureds, as their interests may appear. OWNER shall distribute the proceeds in accordance 

with such agreement as the parties in interest may reach. If no other special agreement is reached, the 

damaged Work shall be repaired or replaced, the monies so received applied on account thereof and the Work 

and the cost thereof covered by an appropriate Change Order or Written Amendment." 

 

 

S.C. - 5.09 - Delete Paragraph 5.09 of the General Conditions in its entirety and insert the following: 

 

"5.09  If OWNER has any objection to the coverage afforded by or other provisions of the 

insurance required to be purchased and maintained by CONTRACTOR in accordance with Paragraphs 5.02 

and 5.04 on the basis of its not complying with the Contract Documents, OWNER may notify 

CONTRACTOR in writing thereof within twenty (20) days from the date of delivery of such 

certificates to OWNER in accordance with Paragraph 2.05.C, in which event CONTRACTOR shall 

immediately procure the necessary coverage. Failure of OWNER to do so however, will not constitute 

a waiver or excuse CONTRACTOR from securing the required coverage. OWNER and 

CONTRACTOR shall provide to the other such additional information in respect of insurance provided 

by each as the other may reasonably request." 

 

 

S.C. - 5.11 – Add the following as a new Paragraph:  

 

“5.11  Nothing contained in this Article 5 shall be interpreted as a waiver by OWNER of its 

immunity or limitation of liability pursuant to the Wyoming Governmental Claims Act.” 

 

 

S.C. - 6.02 B - Delete the word “Saturday” from Paragraph 6.02 B of the General Conditions. 
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S.C. – 6.05 A.2.a – Add the following as the first sentence of Paragraph 6.05.A.2.a of the General 

Conditions: 

 

 “All substitution requests must be made prior to submitting CONTRACTOR’s bid; provided that 

ENGINEER and OWNER may, in their sole discretion, at subsequent times consider substitution requests 

where CONTRACTOR establishes the existence of manufacturer and/or material unavailability that could 

not reasonably have been anticipated at or prior to the time of CONTRACTOR’s bid.  

 

S.C. - 6.05 C - Delete the first two sentences of Paragraph 6.05.C of the General Conditions and insert the 

following: 

 
"The CONTRACTOR shall supply the ENGINEER with three (3) copies of all information and 

supporting data on each proposal or submittal using the product substitution form provided in the project 

manual made pursuant to Paragraphs 6.05.A.2 and 6.05.B, not less than ten (10) days prior to the bid 

opening date. If approved, the ENGINEER will approve such request in writing by Addendum.  

ENGINEER, after obtaining OWNER’s prior consent, will jointly be the sole judge of acceptability." 

 

 

S.C. - 6.06 B - Insert at the end of Paragraph 6.06.B of the General Conditions the following: 

 
"The apparent Successful Bidder and any other Bidder so requested shall submit within twenty-

four (24) hours after the bid opening the names of Subcontractors, Suppliers, or other persons or 

organizations including those who are to furnish principal items of materials and equipment proposed for 

those portions of the Work as to which such identification is so required.  The successful resident bidder shall 

not subcontract more than thirty percent (30%) of the Work covered by his contract to nonresident 

contractors." 

 

 

S.C. - 6.07 A - Delete Paragraph 6.07.A of the General Conditions in its entirety. 

 

 

S.C. - 6.08 A - Amend the first two sentences of Paragraph 6.08.A of the General Conditions to read as 

follows: 

 
"CONTRACTOR shall obtain and pay for all construction permits and licenses, including 

Street Excavation and Street Closure Permits, issued by the City of Casper Engineering Department, and 

river and stream crossing permits. OWNER will assist CONTRACTOR, when necessary, in obtaining such 

permits and licenses, and OWNER will obtain permits for crossing existing railroads, pipelines, and 

roadways." 

 

 

S.C. - 6.09 D – Add as a new Paragraph 6.09.D the following: 

 

“6.09.D  Notice is hereby given of the requirement that Wyoming labor be used on the Project 

except other labor may be used when Wyoming laborers are not available for the employment from within 

this state or are not qualified to perform the Work involved.  Wyoming made materials and products, and 

Wyoming suppliers of products and materials of equal quality and desirability shall have preference over 

materials of products produced or supplied outside the state.  Notice is hereby given that materials 

produced or manufactured in Wyoming shall be used in the construction if Wyoming materials are 
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suitable and can be furnished in marketable quantities. Preference shall not be granted for materials of an 

inferior quality to those offered by competitors outside of the state, but a differential of five percent (5%) 

shall be allowed in cost of materials produced or manufactured in Wyoming." 

 

 

S.C. - 6.09 E – Add as a new Paragraph 6.09.E the following: 

 
“6.09.E  Notice is hereby given of the prohibit ion on CONTRACTOR and any 

mater ialman,  supplier and subcontractor  on the Project  from f i l ing any l ien claim 

against  the real  property comprising the Site.   The CONTRACTOR shall post on the 

construction site a prominent sign citing the aforementioned statute and stating that any Subcontractor or 

Materialmen shall give notice to the CONTRACTOR of a right to protection under CONTRACTOR's Bond 

or Guarantee, and that failure to provide the notice shall waive the Subcontractors or Materialmen's 

protection under the Bond or Guarantee, and shall waive any right to a lien for materials or services 

provided.” 

 

 

S.C. – 6.13 C - Add as a new Paragraph 6.13.C the following: 

 

"6.13.C  It is the responsibility of the CONTRACTOR to properly and adequately train its 

employees with respect to hazards presented by chemicals that may be reasonably anticipated to be on the 

Site and the remedial measures to be taken in case of exposure." 

 

 

S.C. - 8.05  - Delete Paragraph 8.05 of the General Conditions in its entirety.  

 

 

S.C. - 8.06 A  - Delete Paragraph 8.06.A of the General Conditions in its entirety.  

 

 

S.C. - 9.09 B - Delete Paragraph 9.09.B of the General Conditions in its entirety.  

 

 

S.C. - 9.10 B and 9.10 C - Add the following to the end of both Paragraphs 9.10.B and 9.10.C of the 

General Conditions: 

 
"...except to the extent such is in conflict with the Contract Documents or applicable law, known to 

ENGINEER, and not disclosed to OWNER upon discovery by ENGINEER." 

 

 

S.C. - 11.01 A.1 - Amend the last two sentences of Paragraph 11.01.A.1 of the General Conditions to read as 

follows: 

 

"Payroll costs shall include the actual cost of wages paid, plus social security contributions, 

unemployment, excise and payroll taxes, workers' and workmen's compensation, health and retirement 

benefits, bonuses, subsistence, travel allowances, sick leave, vacation, and holiday pay applicable 

thereto, but in no event shall the immediately aforementioned items exceed thirty percent (30%) of the 

wage rate. The CONTRACTOR  shall  submit  copies  of  the  appropriate  payrolls  upon  request  to  

the  OWNER.  Documentation of employees utilized for additional work shall be submitted at the end 
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of each workday for verification and mutual agreement between the CONTRACTOR and OWNER.  The 

expenses of performing Work after regular working hours, on Saturday, Sunday, or legal holidays, shall 

be included in the above to the extent authorized in advance by OWNER and which are incurred 

consistent with provisions of Wyoming Statute §16-6-110." 

 

S.C. - 11.01 A.5.c - Delete Paragraph 11.01.A.5.c of the General Conditions in its entirety and insert the 

following: 

 

"11.01.A.5.c Equipment. For any machinery or special equipment (other than small tools) including 

fuel and lubricants, plus transportation costs, the use of which has been authorized by the OWNER, the 

CONTRACTOR shall receive payment in accordance with the latest approved edition of the 

Equipment Rental Rates and Construction Sign Rate Schedule of the Wyoming State Transportation 

Commission. In the event that any of the equipment to be used is not shown in said schedule, the rental 

rate for such equipment shall be agreed upon in writing before the Work is started. 

 

11.1.A.5.c.1 Rental of equipment will be measured by time in hours of actual working time and 

necessary travel time within the limits of the Project. If special equipment ordered by the OWNER is 

to be used in connection with additional work, travel time to the Project will be measured for 

payment. 

 
11.1.A.5.c.2 Payment will be made based on the number of hours as outlined above, the sum of 

which will have no percentage added thereto. 

 
11.1.A.5.c.3 Standby time will be paid only on equipment ordered brought to the Project and/or 

ordered held on the Project by the OWNER, provided written notice is first given to the OWNER 

and ENGINEER.  Equipment already on the Project to complete regular contract items will not be 

considered for payment for standby time. 

 

11.1.A.5.c.4 No formal rate determination schedule will be required as stated in the "Equipment 

Rental Rates and Sign Rate Schedule;" however, the CONTRACTOR shall submit to the OWNER 

at the Pre-construction conference his proposed base and service rates schedule for each type, model, 

and size of equipment to be used on this Project. These rates must be approved by the OWNER 

and accepted by the CONTRACTOR before payment to the CONTRACTOR for utilization of 

these rental items is made. 

 

11.1.A.5.c.5 Should there be no specific bid item for mobilization, mobilization for equipment, 

normally on the Project, that is involved in additional work shall be considered incidental to the 

payment provisions for mobilization made in the original Agreement." 

 

 

S.C. - 11.01 A.5.f - Delete Paragraph 11.01.A.5.f of the General Conditions in its entirety. 

 

 

S.C. - 11.03 C - Delete Paragraph 11.03.C of the General Conditions in its entirety and insert the 

following: 

 
"11.03.C Adjustments in unit prices for increased or decreased quantities of major pay items will be 
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governed as follows: 

 
11.3.C.1 If the quantity of any major pay item of Work required to complete the 

project varies from the original contract quantity by 25% or less, payment will 

be made at the contract unit price. 

 
11.3.C.2 Should the original contract quantity of any major pay item of Work be 

increased or decreased by more than 25%, either party to the Agreement may 

demand in writing within fifteen (15) days that a Change Order be negotiated with 

an adjustment of contract unit prices satisfactory to both parties. 

 
Where the original contract quantity of a major pay item is increased, the 

adjusted contract price will apply only to that portion of the pay item which is in 

excess of 125% of the original contract quantity. The adjusted contract unit price 

for the quantity of the major pay item which is in excess of 125% of the original 

contract quantity will be negotiated on the basis of the actual cost of the entire 

item, complete, in place, plus a negotiated allowance for profit and applicable 

overhead costs. 

 
In the case where a major pay item is decreased by more than 25% from the 

original contract quantity, the adjusted contract unit price will apply to the 

quantity measured and accepted for payment. At the request of the 

CONTRACTOR, adjustment of the contract unit price for the quantity of a pay 

item which is less than 75% of the original contract quantity will be 

considered, insofar as it justifies an increase in the pro rata share of the fixed 

expense chargeable to such pay item because of the decreased quantity of the item. 

However, total payment for the pay item shall not exceed that amount which 

would be paid for 75% of the original contract quantity for the pay item at the 

original contract unit price. 

 
11.3.C.3 If neither party demands in writing an adjustment of unit prices for major pay items 

of Work, within fifteen (15) days of proposed quantity adjustment, then the contract 

unit prices will govern. 

 
11.3.C.4 No contract unit price adjustment as provided for herein will be made for any major 

pay item of Work for which the total amount of the adjustment is less than 

$1,000.00.” 

 

 
S.C. – 11.03 D - Add as a new Paragraph 11.03.D the following: 

 

“11.03.D For the purpose of this Supplementary Condition, major pay items are defined as any 

contract pay items having an original amount bid in excess of 5% of the total original Contract Price." 

 

 

S.C. – 12.06 C - Add as a new Paragraph 12.06 C the following: 

 

“12.06.C.  In the event that delays are caused by or within the control of CONTRACTOR resulting 
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in Substantial Completion for the Project not being achieved within the period required in Paragraph 2 of 

Part I –Agreement, CONTRACTOR will be liable to Owner for delay damages in the amount of $750.00 

per calendar day." 

 

 

S.C. - 13.03 C - Add the following to Paragraph 13.03.C of the General Conditions: 

 

"The CONTRACTOR shall be responsible for payment of all costs associated with pressure– 

leakage testing, material testing, asphalt and concrete mix designs, and for direct payment to the testing 

laboratory for all retests due to failing test results. These retesting costs must be paid before Final 

Payment." 

 

S.C. - 13.07 A - Amend the first sentence of Paragraph 13.07.A of the General Conditions to read as 

follows: 

 

"If within one (1) year after the date of Final Payment, or such longer period of time as may be 

prescribed by Laws or Regulations..." 

 

 

S.C. - 14.02 A.1 - Amend the first sentence of Paragraph 14.02.A.1 of the General Conditions to read as 

follows: 

 

"By the date established for each progress payment (but not more often than once a month), 

CONTRACTOR shall prepare and submit to ENGINEER for review, pursuant to Wyoming Statute §15-1-

113(e), an Application for Payment filled out and signed by CONTRACTOR covering the Work 

completed as of the date of the Application and accompanied by such supporting documentation as is 

required by the Contract Documents." 

 

 
S.C. - 14.02.B.2.d - Add as a new Paragraph 14.02.B.2.d the following: 

 

“14.02.B.2.d  OWNER's representative may rely upon the recommendations of ENGINEER.” 

 

 

S.C. - 14.02.B.2.e - Add as a new Paragraph 14.02.B.2.e the following: 

 

“14.02.B.2.e  OWNER shall make the progress payment as defined in the Agreement, provided the 

Application is in order and is approved.” 

 

 
S.C. – 14.02.C.1 - Delete paragraph 14.02.C.1 in its entirety and insert the following: 

 

“14.02.C.1 Thirty days after presentation of the Application for Payment to OWNER with 

ENGINEER’s recommendation, the amount recommended will (subject to the provisions of 

paragraph 14.02.D) become due, and when due, will be paid by OWNER to CONTRACTOR.” 

 

 

S.C. - 14.06.A - Add the following after Paragraph 14.06.A of the General Conditions: 
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"14.06.A.1  Correction of Work Before Final Payment. The CONTRACTOR shall promptly 

remove from the Site all materials condemned by the OWNER as failing to conform to the Agreement, 

whether incorporated in the Work or not, and where materials and/or Work have been condemned by the 

OWNER, the CONTRACTOR shall promptly replace and re-execute his Work in accordance with the 

Contract Documents and without expense to the OWNER, and shall bear the expense of all retests and 

making good all Work of other contractors destroyed or damaged by such removal or replacement or re-

execution of the Work. Correction of any such condemned Work shall be a condition precedent to any 

further payment under the Agreement. 

 

14.06.A.2  Deductions for Uncorrected Work. If the OWNER deems it inexpedient to correct Work 

which has been damaged or which has not been done in accordance with the Contract Documents, the 

difference in value, together with a fair allowance for damage, as determined by the OWNER, shall be 

deducted from the sum agreed to be paid the CONTRACTOR for the performance of the Contract." 

 

 
S.C. - 14.07.A.3 – Delete Paragraph 14.07.A.3 of the General Conditions in its entirety. 

 

 

S.C. - 14.07.C.1 - Delete paragraph 14.07.C.1 of the General Conditions in its entirety and insert the 

following: 

 

"14.07.C.1       The OWNER shall not be required to make Final Payment to the CONTRACTOR until 

such time as the provisions of Wyoming Statute §15-1-113(e), 16-6-116, and 16-6-117, have been 

fulfilled. If no claims or liens have been filed within a forty-one (41) day period after the first 

published advertisement, in the newspaper of the OWNER’s choice, that the project is complete and ready 

for final payment, the retained percentage will be paid within fifteen (15) days of the expiration 

thereof. 

  

14.7.C.2 Should any liens or claims be filed, retainage equal to two  times  the amount of the lien 

or claim will be held until a satisfactory agreement is reached between the OWNER, CONTRACTOR, and 

CONTRACTOR's surety. 

 

14.7.C.3 All warranties and guarantees from the CONTRACTOR, Subcontractors, Suppliers, 

etc., shall be delivered to the OWNER and be of acceptable form and content as determined by the OWNER 

before Final Payment is made." 

 

 
S.C. - 14.09 A.1 and A. 2 - Delete subparagraphs 1 and 2 from 14.09.A of the General Conditions in their 

entirety and insert the following: 
 

"1. A waiver of all claims by OWNER against CONTRACTOR, except claims arising from unsettled 

claims for labor and materials, from unsettled Liens, from defective Work appearing after final 

inspection or from failure to comply with any of the terms of the Contract Documents or the terms of any special 

guarantees specified therein; however, it will not constitute a waiver by OWNER of any rights in respect of 

CONTRACTOR's continuing obligations under the Contract Documents; and," 

 

2. A waiver of all claims by CONTRACTOR against OWNER other than those previously made 
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known to OWNER and ENGINEER in writing and still unsettled." 

 

 

S.C. - 15.03 A., B. and C. - Delete Paragraph 15.03 of the General Conditions in its entirety and insert the 

following: 

 

 “15.03 A   Should an act of God result in substantial damage to all or a portion of the Work, or 

should the OWNER's convenience necessitate termination in the sole discretion of the OWNER, the 

OWNER shall have at any time the option of terminating the Agreement. If the OWNER exercises the 

option to terminate, a Notice of Termination so providing will be issued. Such Notice of Termination 

may provide for the CONTRACTOR to perform any Work deemed by the OWNER as necessary to put the 

project in satisfactory condition for the termination of all Work. Payment to the CONTRACTOR shall be 

made in accordance with the Agreement. Upon the issuance of Notice of Termination, the 

CONTRACTOR shall be relieved of further responsibilities for damage to the Work (excluding 

materials not already incorporated into the Work) and will not be required to perform any further Work 

other than that specified in the Notice of Termination.  When the OWNER determines that the Work 

specified in the Notice of Termination has been completed, the OWNER shall accept the Project, and 

immediately upon such acceptance, the CONTRACTOR will not be required to perform any further 

Work thereon.  After acceptance of the Work, pursuant to the General Conditions, the 

CONTRACTOR will be paid for the Work done prior to termination. The OWNER will determine the 

value of the partially completed Work as follows: The CONTRACTOR will be paid for all Work to date. 

This amount shall be computed by determining the percentage of Work completed prior to termination 

and multiplying that percentage against the Total Contract Price. The amount to be paid shall not exceed 

the amounts previously paid or due.  The CONTRACTOR shall not be entitled to his anticipated profits, 

revenue or other economic loss for the Work which would have been performed, but for termination, or 

otherwise arising out of or resulting from such termination.  No payment will be made for materials 

which have been damaged and are not acceptable for incorporation in the Work in accordance with the 

requirements of the Agreement. The CONTRACTOR shall reimburse the OWNER for any amounts 

previously paid by the OWNER for such unacceptable material, and agrees that the OWNER may 

deduct the amount of such previous payment made by the OWNER for any monies due or which may 

become due the CONTRACTOR. If the OWNER has paid for acceptable materials not incorporated 

into the Work under the General Conditions, the OWNER will have the option of taking title to all or 

any portion of such materials, or of receiving reimbursement from the CONTRACTOR for any amounts 

previously paid to the CONTRACTOR. The CONTRACTOR agrees to pay to the OWNER upon 

demand any amounts previously paid for such materials, and agrees that the OWNER may deduct the 

amount of such previous payments from any monies due or which become due the CONTRACTOR. 

 

 15.03.B.  Upon receipt of Notice of Termination from the OWNER, whether for default, 

convenience of the OWNER, or otherwise, the CONTRACTOR shall: 

1. Stop all Work under the Agreement on the date of, and to the extent specified in, the Notice 

of Termination. 

2. Immediately, upon receipt, communicate any Notice of Termination issued by the 

OWNER to all affected Subcontractors. 

3. Place no further orders or subcontracts for materials, equipment, or services except as 

may be necessary for completion of such portions of the Work specified in the Notice of 

Termination. 

4. Cancel or terminate all orders of subcontracts to the extent that they relate to the 

performance of Work specified in the Notice of Termination; and, 

5. Comply with all other requirements of the OWNER as may be specified in the Notice of 
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Termination. 

 

 15.03.C.  The CONTRACTOR shall insert in all subcontracts a provision that the Subcontractor shall 

stop all Work on the date of, or to the extent specified in, a Notice of Termination from the OWNER and 

shall require the Subcontractors to insert the same provision in their subcontracts.” 

 

 

S.C. - 16.01 A - Delete Paragraph 16.01.A of the General Conditions and substitute the following: 

 

"16.01.A All claims, disputes, and other matters in question between OWNER and CONTRACTOR 

arising out of, or relating to the Contract Documents or the breach thereof (except for claims which have 

been waived by the making or acceptance of final payment as provided in Paragraph 14.09) may, if 

subsequently agreed to in writing by the parties, be decided by arbitration in accordance with the 

Uniform Arbitration Act as adopted by Wyoming." 

 

 

S.C. - 17.06 – Add as a new Paragraph 17.06 the following: 

 

 “17.06  YEAR 2000 IMMUNITY - The provisions of Wyoming Statute §1-39-121(a) regarding 

immunity in Civil Actions for the year 2000 date change shall be and are hereby incorporated herein.” 
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SECTION 01 1000
SUMMARY

PART 1  GENERAL
1.01 PROJECT

A. Project Name:  David Street Station
B. Owner's Name:  Casper Downtown Development Authority.
C. Architect's Name:  Stateline No.7 Architects.
D. The Project consists of the construction of a newly constructed building with a basement, main

floor and exterior rooftop deck; an open-air band shell building, three plaza entry gateway
structures, and an event plaza consisting of an ice rink, splash pad, concert lawn, and
promenades.

1.02 CONTRACT DESCRIPTION
A. Contract Type:  A single prime contract based on a Stipulated Price as described in the

Standard Form of Agreement Between Owner and Contractor with the City of Casper Contract.
1.03 DESCRIPTION OF ALTERATIONS WORK

A. Scope of demolition and removal work is shown on drawings and specified in Section 02 4100.
1.04 WORK BY OWNER

A. Existing Building Demolition:  Owner has contracted for demolition of the existing structures on
site and removal of its foundations.  The site will be backfilled at the removed foundations and
filled to existing grade elevation.  Work will be completed in Summer 2016.

B. Owner will provide the following items for the contractor to install (OFCI) or coordinate the
installation with a owner-provided subcontractor:
1. Walk-in Cooler (future).
2. Donor Wall / Art Sculpture.
3. Zamboni Equipment.
4. Moveable Dasher Boards (for Ice Rink).
5. Temporary site fencing.

a. General Contractor to coordinate timing of installation and removal.
b. General Contractor is responsible for any damage to the fence materails.

1.05 OWNER OCCUPANCY
A. Owner intends to occupy the Project upon Substantial Completion.
B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
C. Schedule the Work to accommodate Owner occupancy.

1.06 CONTRACTOR USE OF SITE AND PREMISES
A. Construction Operations:  Site boundaries and surrounding street parking (coordinate with City)

can be utilized taking care not to disturb surrounding businesses.
B. Arrange use of site and premises to allow:

1. Work by Others.
2. Work by Owner.

C. Provide access to and from site as required by law and by Owner:
1. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Utility Outages and Shutdown:
1. Limit disruption of utility services to hours the site is unoccupied.
2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers

and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.
3. Prevent accidental disruption of utility services to other facilities.
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1.07 WORK SEQUENCE
A. Coordinate construction schedule and operations with Architect and Owner.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 2000

PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.

B. Documentation of changes in Contract Sum and Contract Time.

C. Change procedures.

D. Procedures for preparation and submittal of application for final payment.

1.02 SCHEDULE OF VALUES

A. Form to be used:  AIA G703.

B. Electronic media printout including equivalent information will be considered in lieu of standard
form specified.

C. Forms filled out by hand will not be accepted.

1.03 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.

B. Form to be used:  AIA G702 and G703.

C. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect for approval.

D. Forms filled out by hand will not be accepted.

E. Execute certification by signature of authorized officer.

F. Use data from approved Schedule of Values.  Provide dollar value in each column for each line
item for portion of work performed and for stored products.

G. Submit three copies of each Application for Payment.

H. Include the following with the application:

1. Partial release of liens from major Subcontractors and vendors as stipulated in the
agreement.

I. When Architect requires substantiating information, submit data justifying dollar amounts in
question.  Provide one copy of data with cover letter for each copy of submittal. Show
application number and date, and line item by number and description.

1.04 MODIFICATION PROCEDURES

A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, as
stipulated in the agreement

B. For other required changes and changes for which advance pricing is desired, see requirements
as stipulated in the agreement.

C. Contractor may propose a change by submitting a request for change to Architect, describing
the proposed change and its full effect on the Work, with a statement describing the reason for
the change, and the effect on the Contract Sum and Contract Time with full documentation and
a statement describing the effect on Work by separate or other contractors.  Document any
requested substitutions in accordance with Section 01 6000.

D. Computation of Change in Contract Amount:  As specified in the Agreement.

E. Substantiation of Costs:  Provide full information required for evaluation.

1. On request, provide the following data:

a. Quantities of products, labor, and equipment.

b. Taxes, insurance, and bonds.

c. Overhead and profit.

d. Justification for any change in Contract Time.
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e. Credit for deletions from Contract, similarly documented.

2. For Time and Material work, submit itemized account and supporting data after completion
of change, within time limits indicated in the Conditions of the Contract.

F. Execution of Change Orders:  Architect will issue Change Orders for signatures of parties as
provided in the Agreement.

G. After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.

H. Promptly revise progress schedules to reflect any change in Contract Time, revise
sub-schedules to adjust times for other items of work affected by the change, and resubmit.

I. Promptly enter changes in Project Record Documents.

1.05 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

B. Application for Final Payment will not be considered until the following have been accomplished:

1. All closeout procedures specified in Section 01 7000.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 3000

ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preconstruction meeting.

B. Progress meetings.

C. Construction progress schedule.

D. Submittals for review, information, and project closeout.

E. Number of copies of submittals.

F. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 01 7000 - Execution and Closeout Requirements:  Additional coordination requirements.

B. Section 01 7800 - Closeout Submittals:  Project record documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PRECONSTRUCTION MEETING

A. Architect will schedule a meeting after Notice of Award.

B. Attendance Required:

1. Owner.

2. Architect.

3. Contractor.

4. Major subcontractors.

C. Agenda:

1. Execution of Owner-Contractor Agreement.

2. Submission of executed bonds and insurance certificates.

3. Submission of list of Subcontractors,  schedule of values, and overall project schedule.

4. Designation of personnel representing the parties to Contract and Architect.

5. Procedures and processing of field decisions, submittals, substitutions, applications for
payments, proposal request, Change Orders, and Contract closeout procedures.

6. Scheduling.

D. Architect will record minutes and distribute copies within three days after meeting to
participants, with  copies to Architect, Owner, and Contractor.

3.02 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the Work at maximum bi-weekly
intervals.  Architect will coordinate with contractor to make arrangements for meetings, prepare
agenda with copies for participants, preside at meetings.

B. Attendance Required:

1. Contractor.

2. Owner.

3. Architect.

4. Special Consultants.

5. Contractor's Superintendent.

6. Major Subcontractors.

C. Agenda:

1. Review minutes of previous meetings.

2. Review of Work progress.

3. Field observations, problems, and decisions.
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4. Identification of problems that impede, or will impede, planned progress.

5. Review of submittals schedule and status of submittals.

6. Review of off-site fabrication and delivery schedules.

7. Maintenance of progress schedule.

8. Corrective measures to regain projected schedules.

9. Planned progress during succeeding work period.

10. Coordination of projected progress.

11. Maintenance of quality and work standards.

12. Effect of proposed changes on progress schedule and coordination.

13. Other business relating to Work.

D. Architect will record minutes and distribute copies within three days after meeting to
participants, with  copies to Architect, Owner, and Contractor.

3.03 CONSTRUCTION PROGRESS SCHEDULE

A. Within 10 days after date of the Agreement, submit preliminary schedule defining planned
operations for the first 60 days of Work, with a general outline for remainder of Work.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.

D. Within 10 days after joint review, submit complete schedule.

E. Submit updated schedule every 30 days.

3.04 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:

1. Product data.

2. Shop drawings.

3. Samples for selection.

4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for conformance with
information given and the design concept expressed in the contract documents.

C. Samples will be reviewed only for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 01 7800 - Closeout
Submittals.

3.05 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:

1. Design data.

2. Certificates.

3. Test reports.

4. Inspection reports.

5. Manufacturer's instructions.

6. Manufacturer's field reports.

7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.  No action will be
taken.

3.06 SUBMITTALS FOR PROJECT CLOSEOUT

A. When the following are specified in individual sections, submit them at project closeout:

1. Project record documents.

2. Operation and maintenance data.

3. Warranties.

4. Bonds.
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5. Other types as indicated.

B. Submit for Owner's benefit during and after project completion.

3.07 NUMBER OF COPIES OF SUBMITTALS

A. Documents for Review:

1. Submit all sheets and information in digital/electronic format (PDFs).  Provide hard copies
of colors/materials to be selected.

B. Documents for Information:  Submit two copies.

C. Samples:  Submit the number specified in individual specification sections; two of which will be
retained by Architect.

1. After review, produce duplicates.

2. Retained samples will not be returned to Contractor unless specifically so stated.

3. Contractor responsible for all costs associated with procuring samples.

3.08 SUBMITTAL PROCEDURES

A. Shop Drawing Procedures:

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by  interpreting the
Contract Documents and coordinating related Work.

2. Do not reproduce the Contract Documents to create shop drawings.

3. Generic, non-project specific information submitted as shop drawings do not meet the
requirements for shop drawings.

B. Transmit each submittal with a copy of approved submittal form.

C. Sequentially number the transmittal form.  Revise submittals with original number and a
sequential alphabetic suffix.

D. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and
specification section number, as appropriate on each copy.

E. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
Products required, field dimensions, adjacent construction Work, and coordination of
information is in accordance with the requirements of the Work and Contract Documents.

F. Deliver submittals to Architect at business address or email electronic / PDF submittals.

G. Schedule submittals to expedite the Project, and coordinate submission of related items.

H. For each color/material sample submittal for review, allow 10 business days excluding delivery
time to and from the Contractor.

I. Identify variations from Contract Documents and Product or system limitations that may be
detrimental to successful performance of the completed Work.

J. Provide space for Contractor and Architect review stamps.

K. When revised for resubmission, identify all changes made since previous submission.

L. Distribute reviewed submittals as appropriate.  Instruct parties to promptly report any inability to
comply with requirements.

M. Submittals not requested will not be recognized or processed.

END OF SECTION
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SECTION 01 4000

QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Submittals.

B. References and standards.

C. Testing and inspection agencies and services.

D. Control of installation.

E. Mock-ups.

F. Tolerances.

G. Manufacturers' field services.

H. Defect Assessment.

1.02 RELATED REQUIREMENTS

A. Section 01 3000 - Administrative Requirements:  Submittal procedures.

B. Section 01 6000 - Product Requirements:  Requirements for material and product quality.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Test Reports:  After each test/inspection, promptly submit three copies of report to Architect and
to Contractor.

1. Include:

a. Date issued.

b. Project title and number.

c. Name of inspector.

d. Date and time of sampling or inspection.

e. Identification of product and specifications section.

f. Location in the Project.

g. Type of test/inspection.

h. Date of test/inspection.

i. Results of test/inspection.

j. Conformance with Contract Documents.

k. When requested by Architect, provide interpretation of results.

2. Test report submittals are for Architect's knowledge as contract administrator for the
limited purpose of assessing conformance with information given and the design concept
expressed in the contract documents, or for Owner's information.

C. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.

1. Indicate material or product conforms to or exceeds specified requirements.  Submit
supporting reference data, affidavits, and certifications as appropriate.

2. Certificates may be recent or previous test results on material or product, but must be
acceptable to Architect.

D. Manufacturer's Instructions:  When specified in individual specification sections, submit printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

E. Erection Drawings:  Submit drawings for Architect's benefit as contract administrator or for
Owner.
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1. Submit for information for the limited purpose of assessing conformance with information
given and the design concept expressed in the contract documents.

1.04 REFERENCES AND STANDARDS

A. For products and workmanship specified by reference to a document or documents not included
in the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable
codes.

B. Conform to reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.

D. Should specified reference standards conflict with Contract Documents, request clarification
from Architect before proceeding.

E. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor
those of Architect shall be altered from the Contract Documents by mention or inference
otherwise in any reference document.

1.05 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Owner will employ and pay for services of an independent testing agency to perform specified
testing and inspection.

B. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

C. Contractor is responsible for coordinating and scheduling of materials testing agency.

D. Costs for re-testing due to failure to meet specifications shall be borne by the General
Contractor.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce Work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect before proceeding.

D. Comply with specified standards as minimum quality for the Work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have Work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 MOCK-UPS

A. Before installing portions of the Work where mock-ups are required,  for each form of
construction and finish required to comply with the following requirements, using materials
indicated for the completed Work. The purpose of mock-up is to demonstrate the proposed
range of aesthetic effects and workmanship.

B. Tests shall be performed under provisions identified in this section and identified in the
respective product specification sections.
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C. Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

D. Obtain Architect's approval of mock-ups before starting work, fabrication, or construction.

1. Make corrections as necessary until Architect's approval is issued.

E. Accepted mock-ups shall be a comparison standard for the remaining Work.

F. Where mock-up has been accepted by Architect and is specified in product specification
sections to be removed, protect mock-up throughout construction, remove mock-up and clear
area when directed to do so by Architect.

3.03 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work. 
Do not permit tolerances to accumulate.

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract
Documents, request clarification from Architect before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

3.04 TESTING AND INSPECTION

A. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.

4. Promptly notify Architect and Contractor of observed irregularities or non-conformance of
Work or products.

5. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:

1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.

2. Agency may not approve or accept any portion of the Work.

3. Agency may not assume any duties of Contractor.

4. Agency has no authority to stop the Work.

C. Contractor Responsibilities:

1. Deliver to agency at designated location, adequate samples of materials proposed to be
used that require testing, along with proposed mix designs.

2. Cooperate with laboratory personnel, and provide access to the Work .

3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.

b. To obtain and handle samples at the site or at source of Products to be
tested/inspected.

c. To facilitate tests/inspections.

d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

D. Re-testing required because of non-conformance to specified requirements shall be performed
by the same agency on instructions by Architect.

E. Re-testing required because of non-conformance to specified requirements shall be paid for by
Contractor.

3.05 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust and
balance of equipment  as applicable, and to initiate instructions when necessary.
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B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.06 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not conforming to specified requirements.

B. If, in the opinion of Architect, it is not practical to remove and replace the Work, Architect will
direct an appropriate remedy or adjust payment.

END OF SECTION
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SECTION 01 5000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Temporary utilities.
B. Temporary telecommunications services.
C. Temporary sanitary facilities.
D. Temporary Controls:  Barriers, enclosures, and fencing.
E. Security requirements.
F. Vehicular access and parking.
G. Waste removal facilities and services.
H. Project identification sign.
I. Field offices.

1.02 TEMPORARY UTILITIES
A. Provide and pay for all electrical power, lighting, water, heating and cooling, and ventilation

required for construction purposes.
B. Use trigger-operated nozzles for water hoses, to avoid waste of water.

1.03 TELECOMMUNICATIONS SERVICES
A. Provide, maintain, and pay for telecommunications services to field office and/or superintendent

at time of project mobilization.
B. Optional land line telephone, facsimile, and/or email may be provided if deemed necessary by

the General Contractor.
1.04 TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.
B. New permanent facilities  may not be used during construction operations.
C. Maintain daily in clean and sanitary condition.

1.05 BARRIERS
A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas

that could be hazardous to workers or the public and to protect existing facilities and adjacent
properties from damage from construction operations and demolition.

B. Provide barricades and covered walkways required by governing authorities for public
rights-of-way .

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
D. Traffic Controls:  Provide control of construction access to and from project site onto

surrounding public streets..
1.06 FENCING

A. To be provided by the owner, see Section 01 1000 - Summary.
1.07 EXTERIOR ENCLOSURES

A. Provide temporary  weather tight closure of exterior openings to accommodate acceptable
working conditions and protection for Products, to allow for temporary heating and maintenance
of required ambient temperatures identified in individual specification sections, and to prevent
entry of unauthorized persons.  Provide access doors with self-closing hardware and locks.
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1.08 SECURITY 
A. Provide security and facilities to protect Work,  and Owner's operations from unauthorized entry,

vandalism, or theft.
1.09 VEHICULAR ACCESS AND PARKING

A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities,
and access for emergency vehicles.

B. Coordinate access and haul routes with governing authorities and Owner.
C. Provide and maintain access to fire hydrants, free of obstructions.
D. Provide means of removing mud from vehicle wheels before entering streets.
E. Provide temporary parking areas to accommodate construction personnel.  When site space is

not adequate, provide additional off-site parking.
F. Work with City to create on street "loading zone".
G. Work with City to find additional off site/off street parking - Goodstein, Klarks, Plains, Nolan

Feed, etc.
1.10 WASTE REMOVAL

A. Provide waste removal facilities and services as required to maintain the site in clean and
orderly condition.

B. Provide containers with lids.  Remove trash from site periodically.
C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable

non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

D. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers
with lids.

1.11 PROJECT IDENTIFICATION
A. Provide project identification sign of design and construction indicated on Drawings.
B. Erect on site at location indicated.
C. No other signs are allowed without Owner permission except those required by law.

1.12 FIELD OFFICES
A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped

with sturdy furniture and drawing display table.
B. Provide space for Project meetings, with table and chairs to accommodate 10 persons.
C. Locate offices a minimum distance of 30 feet from existing and new structures.  Confirm

location with owner prior to installation.
1.13 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial
Completion inspection.

B. Remove underground installations to a minimum depth of 2 feet unless noted otherwise.  Grade
site as indicated.

C. Clean and repair damage caused by installation or use of temporary work.
D. Restore new permanent facilities used during construction to specified condition.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 6000

PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

B. Transportation, handling, storage and protection.

C. Product option requirements.

D. Substitution limitations and procedures.

E. Procedures for Owner-supplied products.

F. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS

A. Document "Instructions to Bidders":  Product options and substitution procedures prior to bid
date.

B. Section 01 4000 - Quality Requirements:  Product quality monitoring.

1.03 SUBMITTALS

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to
identify applicable products, models, options, and other data.  Supplement manufacturers'
standard data to provide information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.

1. For selection from standard finishes, submit samples of the full range of the
manufacturer's standard colors, textures, and patterns.

PART 2  PRODUCTS

2.01 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically
required or permitted by the Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner promptly
upon discovery; protect, remove, handle, and store as directed by Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the
Owner, become the property of the Contractor; remove from site.

2.02 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by the Contract Documents.

B. DO NOT USE products having any of the following characteristics:

1. Containing lead, cadmium, asbestos.

2.03 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only:  Use any product meeting
those standards or description.

B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the
manufacturers named and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions: 
Submit a request for substitution for any manufacturer not named.
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2.04 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.

PART 3  EXECUTION

3.01 SUBSTITUTION PROCEDURES

A. "The Agreement" document in this project manual specifics time restrictions for submitting
requests for substitutions during the bidding period and the documents required.

B. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.

C. A request for substitution constitutes a representation that the submitter:

1. Has investigated proposed product and determined that it meets or exceeds the quality
level of the specified product.

2. Agrees to provide the same warranty for the substitution as for the specified product.

3. Agrees to coordinate installation and make changes to other Work that may be required
for the Work to be complete with no additional cost to Owner.

4. Waives claims for additional costs or time extension that may subsequently become
apparent.

D. Substitutions will not be considered when they are indicated or implied on shop drawing or
product data submittals, without separate written request, or when acceptance will require
revision to the Contract Documents.

E. Substitution Submittal Procedure:

1. Submit shop drawings, product data, and certified test results attesting to the proposed
product equivalence.  Burden of proof is on proposer.

2. The Architect will notify Contractor in writing of decision to accept or reject request.

3.02 OWNER-SUPPLIED PRODUCTS

A. See Section 01 1000 for identification of Owner-supplied products.

B. Owner's Responsibilities:

1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to
Contractor.

2. Arrange and pay for product delivery to site.

3. Submit claims for transportation damage and replace damaged, defective, or deficient
items.

4. Arrange for manufacturers' warranties, inspections, and service.

C. Contractor's Responsibilities:

1. Review Owner reviewed shop drawings, product data, and samples.

2. Receive and unload products at site; inspect for completeness or damage.

3. Handle, store, install and finish products.

4. Repair or replace items damaged after receipt.

3.03 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid
loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

D. Transport and handle products in accordance with manufacturer's instructions.

E. Transport materials in covered trucks to prevent contamination of product and littering of
surrounding areas.
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F. Promptly inspect shipments to ensure that products comply with requirements, quantities are
correct, and products are undamaged.

G. Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage, and to minimize handling.

H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.04 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.

C. Store with seals and labels intact and legible.

D. Store sensitive products in weather tight, climate controlled, enclosures in an environment
favorable to product.

E. For exterior storage of fabricated products, place on sloped supports above ground.

F. Provide bonded off-site storage and protection when site does not permit on-site storage or
protection.

G. Protect products from damage or deterioration due to construction operations, weather,
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

H. Comply with manufacturer's warranty conditions, if any.

I. Do not store products directly on the ground.

J. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to
prevent condensation and degradation of products.

K. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with
foreign matter.

L. Prevent contact with material that may cause corrosion, discoloration, or staining.

M. Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

N. Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

END OF SECTION
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SECTION 01 7000

EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition, except removal, disposal,
and/or remediation of hazardous materials and toxic substances.

C. Pre-installation meetings.

D. Cutting and patching.

E. Surveying for laying out the work.

F. Cleaning and protection.

G. Starting of systems and equipment.

H. Demonstration and instruction of Owner personnel.

I. Closeout procedures, including Contractor's Correction Punch List, except payment procedures.

1.02 RELATED REQUIREMENTS

A. Section 01 1000 - Summary:  Coordination of owner supplied items, etc.

B. Section 01 3000 - Administrative Requirements:  Submittals procedures.

C. Section 01 4000 - Quality Requirements:  Testing and inspection procedures.

D. Section 01 5000 - Temporary Facilities and Controls:   Temporary exterior enclosures.

E. Section 01 5000 - Temporary Facilities and Controls:  Temporary heating, cooling, and
ventilating facilities.

F. Section 01 7800 - Closeout Submittals:  Project record documents, operation and maintenance
data, warranties and bonds.

G. Section 02 4100 - Demolition:  Demolition of whole structures and parts thereof; site utility
demolition.

1.03 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2013.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey
work.

1. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and
locations of the work are in conformance with Contract Documents.

2. Submit surveys and survey logs for the project record.

C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:

1. Structural integrity of any element of Project.

2. Integrity of weather exposed or moisture resistant element.

3. Efficiency, maintenance, or safety of any operational element.

4. Visual qualities of sight exposed elements.

5. Work of Owner or separate Contractor.

6. Include in request:

a. Identification of Project.

b. Location and description of affected work.

c. Necessity for cutting or alteration.

d. Description of proposed work and products to be used.
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e. Alternatives to cutting and patching.

f. Effect on work of Owner or separate Contractor.

g. Written permission of affected separate Contractor.

h. Date and time work will be executed.

D. Project Record Documents:  Accurately record actual locations of capped and active utilities.

1.05 QUALIFICATIONS

A. For demolition work, employ a firm specializing in the type of work required.

B. For survey work, employ a land surveyor registered in the State of Wyoming and acceptable to
the Architect.  Submit evidence of Surveyor's Errors and Omissions insurance coverage in the
form of an Insurance Certificate.

C. For field engineering, employ a professional engineer of the discipline required for specific
service on Project, licensed in the State of Wyoming.

1.06 PROJECT CONDITIONS

A. Use of explosives is not permitted.

B. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain
pumping equipment.

C. Protect site from puddling or running water.  Provide water barriers as required to protect site
from soil erosion.  See civil specification sections for requirements of SWPPP plan.

D. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

E. Dust Control:  Execute work by methods to minimize raising dust from construction operations. 
Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.

1. Provide dust-proof enclosures to prevent entry of dust generated outdoors.

2. Provide dust-proof barriers between construction areas and areas continuing to be
occupied by Owner.

F. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage
from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.

1. Minimize amount of bare soil exposed at one time.

2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.

3. Construct fill and waste areas by selective placement to avoid erosive surface silts or
clays.

4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly
apply corrective measures.

G. Noise Control:  Provide methods, means, and facilities to minimize noise produced by
construction operations.

1. Outdoors:  Limit conduct of especially noisy exterior work to the hours of 7 am to 6 pm.

H. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects
from damaging the work.

I. Rodent Control:  Provide methods, means, and facilities to prevent rodents from accessing or
invading premises.

J. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced by
construction operations.  Comply with federal, state, and local regulations.

1.07 COORDINATION

A. See Section 01 1000 for occupancy-related requirements.

B. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.
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C. Notify affected utility companies and comply with their requirements.

D. Verify that utility requirements and characteristics of new operating equipment are compatible
with building utilities.  Coordinate work of various sections having interdependent responsibilities
for installing, connecting to, and placing in service, such equipment.

E. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

F. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

G. Coordinate completion and clean-up of work of separate sections.

H. After Owner occupancy of premises, coordinate access to site for correction of defective work
and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.

PART 2  PRODUCTS

2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 6000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work. 
Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.

D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

E. Verify that utility services are available, of the correct characteristics, and in the correct
locations.

F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.

B. Seal cracks or openings of substrate prior to applying next material or substance.

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation meeting at the site
prior to commencing work of the section.

B. Require attendance of parties directly affecting, or affected by, work of the specific section.

C. Notify Architect four days in advance of meeting date.
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D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.

B. Promptly notify Architect of any discrepancies discovered.

C. Control datum for survey is that indicated on Drawings.

D. Protect survey control points prior to starting site work; preserve permanent reference points
during construction.

E. Promptly report to Architect the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

F. Replace dislocated survey control points based on original survey control.  Make no changes
without prior written notice to  Architect.

G. Utilize recognized engineering survey practices.

H. Establish a minimum of two permanent bench marks on site, referenced to established control
points.  Record locations, with horizontal and vertical data, on project record documents.

I. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar
appropriate means:

1. Site improvements including pavements; stakes for grading, fill and topsoil placement;
utility locations, slopes, and invert elevations.

2. Grid or axis for structures.

3. Building foundation, column locations, ground floor elevations.

J. Periodically verify layouts by same means.

K. Maintain a complete and accurate log of control and survey work as it progresses.

3.05 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.06 ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.

1. Verify that construction and utility arrangements are as shown.

2. Report discrepancies to Architect before disturbing existing installation.

3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Keep areas in which alterations are being conducted separated from other areas that are still
occupied.

C. Maintain weatherproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity damage.

1. Where openings in exterior enclosure exist, provide construction to make exterior
enclosure weatherproof.

2. Insulate existing ducts or pipes that are exposed to outdoor ambient temperatures by
alterations work.

D. Remove existing work as indicated and as required to accomplish new work.

1. Remove items indicated on drawings.
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2. Relocate items indicated on drawings.

3. Where new surface finishes are to be applied to existing work, perform removals, patch,
and prepare existing surfaces as required to receive new finish; remove existing finish if
necessary for successful application of new finish.

4. Where new surface finishes are not specified or indicated, patch holes and damaged
surfaces to match adjacent finished surfaces as closely as possible.

E. Services (Including but not limited to HVAC, Plumbing, Electrical, and Telecommunications): 
Remove, relocate, and extend existing systems to accommodate new construction.

1. Maintain existing active systems that are to remain in operation; maintain access to
equipment and operational components; if necessary, modify installation to allow access or
provide access panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and equipment
as required.

3. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.

a. Disable existing systems only to make switchovers and connections; minimize
duration of outages.

b. See Section 01 1000 for other limitations on outages and required notifications.

c. Provide temporary connections as required to maintain existing systems in service.

4. Verify that abandoned services serve only abandoned facilities.

5. Remove abandoned pipe, ducts, conduits, and equipment; remove back to source of
supply where possible, otherwise cap stub and tag with identification; patch holes left by
removal using materials specified for new construction.

F. Protect existing work to remain.

1. Prevent movement of structure; provide shoring and bracing if necessary.

2. Perform cutting to accomplish removals neatly and as specified for cutting new work.

3. Repair adjacent construction and finishes damaged during removal work.

G. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.

1. When existing finished surfaces are cut so that a smooth transition with new work is not
possible, terminate existing surface along a straight line at a natural line of division and
make recommendation to Architect.

2. Where removal of partitions or walls results in adjacent spaces becoming one, rework
floors, walls, and ceilings to a smooth plane without breaks, steps, or bulkheads.

3. Where a change of plane of 1/4 inch or more occurs in existing work, submit
recommendation for providing a smooth transition for Architect review and request
instructions.

H. Patching:  Where the existing surface is not indicated to be refinished, patch to match the
surface finish that existed prior to cutting.  Where the surface is indicated to be refinished, patch
so that the substrate is ready for the new finish.

I. Remove demolition debris and abandoned items from alterations areas and dispose of off-site;
do not burn or bury.

J. Do not begin new construction in alterations areas before demolition is complete.

K. Comply with all other applicable requirements of this section.

3.07 CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. See Alterations article above for additional requirements.

C. Perform whatever cutting and patching is necessary to:

1. Complete the work.

2. Fit products together to integrate with other work.

3. Provide openings for penetration of mechanical, electrical, and other services.
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4. Match work that has been cut to adjacent work.

5. Repair areas adjacent to cuts to required condition.

6. Repair new work damaged by subsequent work.

7. Remove samples of installed work for testing when requested.

8. Remove and replace defective and non-conforming work.

D. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
specified condition.

E. Employ skilled and experienced installer to perform cutting for weather exposed and moisture
resistant elements, and sight exposed surfaces.

F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

G. Restore work with new products in accordance with requirements of Contract Documents.

H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

I. Patching:

1. Finish patched surfaces to match finish that existed prior to patching.  On continuous
surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.

3. Repair patched surfaces that are damaged, lifted, discolored, or showing other
imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.08 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose
off-site; do not burn or bury.

3.09 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

B. Provide special protection where specified in individual specification sections.

C. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Prohibit traffic from landscaped areas.

H. Remove protective coverings when no longer needed; reuse or recycle plastic coverings if
possible.

3.10 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.
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B. Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

C. Verify tests, meter readings, and specified electrical characteristics agree with those required by
the equipment or system manufacturer.

D. Verify that wiring and support components for equipment are complete and tested.

E. Execute start-up under supervision of applicable Contractor personnel and manufacturer's
representative in accordance with manufacturers' instructions.

F. When specified in individual specification Sections, require manufacturer to provide authorized
representative to be present at site to inspect, check, and approve equipment or system
installation prior to start-up, and to supervise placing equipment or system in operation.

G. Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.11 DEMONSTRATION AND INSTRUCTION

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to
date of Substantial Completion.

B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,
and shutdown of each item of equipment at scheduled time, at equipment location.

C. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.

D. Provide a qualified person who is knowledgeable about the Project to perform demonstration
and instruction of owner personnel.

E. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual
with Owner's personnel in detail to explain all aspects of operation and maintenance.

F. Prepare and insert additional data in operations and maintenance manuals when need for
additional data becomes apparent during instruction.

G. The amount of time required for instruction on each item of equipment and system is that
specified in individual sections.

3.12 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

B. Testing, adjusting, and balancing HVAC systems:  See specific mechanical specification
section.

3.13 FINAL CLEANING

A. Execute final cleaning prior to Substantial Completion.

1. Clean areas to be occupied by Owner prior to final completion and Architect punch
walkthrough before Owner occupancy.

B. Use cleaning materials that are nonhazardous.

C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains
and foreign substances, polish transparent and glossy surfaces, 

D. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

F. Clean filters of operating equipment.

G. Clean debris from roofs, scuppers, overflow drains, area drains, and drainage systems.

H. Clean site; sweep paved areas, rake clean landscaped surfaces.

I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.
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J. Clean Owner-occupied areas of work.

3.14 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.

1. Provide copies to Architect and Owner.

B. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.

C. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

D. Owner will occupy all of the building as specified in Section 01 1000.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

END OF SECTION
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SECTION 01 7800

CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project Record Documents.

B. Operation and Maintenance Data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 01 3000 - Administrative Requirements:  Submittals procedures, shop drawings,
product data, and samples.

B. Section 01 7000 - Execution and Closeout Requirements:  Contract closeout procedures.

C. Individual Product Sections:  Specific requirements for operation and maintenance data.

D. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to Architect with claim for final Application for
Payment.

B. Operation and Maintenance Data:

1. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

2. Submit one copy of completed documents 15 days prior to final inspection.  This copy will
be reviewed and returned after final inspection, with Architect comments.  Revise content
of all document sets as required prior to final submission.

3. Submit one set of revised final documents ("as-builts") in final hard copy form within 10
days after final inspection.  Include with the hard copy, one digital copy on CD or USB flash
drive device, PDF file format preferred.

C. Warranties and Bonds:

1. For equipment or component parts of equipment put into service during construction with
Owner's permission, submit documents within 10 days after acceptance.

2. Make other submittals within 10 days after Date of Substantial Completion, prior to final
Application for Payment.

3. For items of Work for which acceptance is delayed beyond Date of Substantial
Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:

1. Drawings.

2. Specifications.

3. Addenda.

4. Change Orders and other modifications to the Contract.

5. Reviewed shop drawings, product data, and samples.

6. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Record information for "as-built" drawings concurrent with construction progress.

D. Specifications:  Legibly mark and record at each product section description of actual products
installed, including the following:

1. Manufacturer's name and product model and number.
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2. Product substitutions or alternates utilized.

3. Changes made by Addenda and modifications.

E. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction
including:

1. Measured depths of foundations in relation to finish first floor datum.

2. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

3. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the Work.

4. Field changes of dimension and detail.

5. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A. Source Data:  For each product or system, list names, addresses and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation.  Delete inapplicable information.

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:

1. Product data, with catalog number, size, composition, and color and texture designations.

2. Information for re-ordering custom manufactured products.

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents
and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

C. Moisture protection and weather-exposed products:  Include product data listing applicable
reference standards, chemical composition, and details of installation.  Provide
recommendations for inspections, maintenance, and repair.

D. Additional information as specified in individual product specification sections.

E. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.

2. Identify function, normal operating characteristics, and limiting conditions.

3. Include performance curves, with engineering data and tests.

4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and
sequences.  Include regulation, control, stopping, shut-down, and emergency instructions. 
Include summer, winter, and any special operating instructions.

D. Maintenance Requirements:  Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.
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E. Provide servicing and lubrication schedule, and list of lubricants required.

F. Include manufacturer's printed operation and maintenance instructions.

G. Include sequence of operation by controls manufacturer.

H. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

I. Provide control diagrams by controls manufacturer as installed.

J. Provide Contractor's coordination drawings, with color coded piping diagrams as installed.

K. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and
control diagrams.

L. Provide list of original manufacturer's spare parts, current prices, and recommended quantities
to be maintained in storage.

M. Include test and balancing reports.

N. Additional Requirements:  As specified in individual product specification sections.

3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,
with data arranged in the same sequence as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide separate tabbed divider for
each system.

C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic
covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related
consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Architect, Consultants, Contractor and subcontractors, with names of responsible parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in
each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and
major component parts of equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.

I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to
size of text pages.

J. Arrangement of Contents:  Organize each volume in parts as follows:

1. Project Directory.

2. Table of Contents, of all volumes, and of this volume.

3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.

b. Product data, shop drawings, and other submittals.

c. Operation and maintenance data.

d. Field quality control data.

e. Original warranties and bonds.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,
and manufacturers, within 10 days after completion of the applicable item of work.  Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.
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B. Verify that documents are in proper form, contain full information, and are notarized (if required).

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.

E. Include originals of each in operation and maintenance manuals, indexed separately on Table of
Contents.

END OF SECTION
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SECTION 02 4100

DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Selective demolition of built site elements.

B. Abandonment and removal of existing utilities and utility structures.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 01 1000 - Summary:  Limitations on Contractor's use of site and premises.

B. Section 01 1000 - Summary:  Description of items to be removed by Owner.

C. Section 01 1000 - Summary:  Description of items to be salvaged or removed for re-use by
Contractor.

D. Section 01 5000 - Temporary Facilities and Controls:  Site fences, security, protective barriers,
and waste removal.

E. Section 01 6000 - Product Requirements:  Handling and storage of items removed for salvage
and relocation.

F. Section 01 7000 - Execution and Closeout Requirements:  Project conditions; protection of
bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

G. Section 31 1000 - Site Clearing:  Vegetation and existing debris removal.

H. Section 31 2000 - Earth Moving:  Grading and Fill after removal.

1.03 REFERENCE STANDARDS

A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2013.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Project Record Documents:  Accurately record actual locations of capped and active utilities
and subsurface construction.

PART 3  EXECUTION

2.01 SCOPE

A. Remove paving and curbs as required to accomplish new work.

B. Remove all other paving and curbs as indicated on drawings.

C. Remove concrete slabs on grade as indicated on drawings.

D. Remove fences and gates.

E. Remove other items indicated, for salvage, relocation, and demolition.

F. Fill excavations, open pits, and holes in ground areas generated as result of removals, using
specified fill; compact fill as specified in section 31 2000 Earth Moving.

2.02 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with other requirements specified in Section 01 7000.

B. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.

1. Obtain required permits.

2. Comply with applicable requirements of NFPA 241.

3. Use of explosives is not permitted.
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4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be
removed; do not allow worker or public access within range of potential collapse of
unstable structures.

5. Provide, erect, and maintain temporary barriers and security devices.

6. Use physical barriers to prevent access to areas that could be hazardous to workers or the
public.

7. Conduct operations to minimize effects on and interference with adjacent structures and
occupants.

8. Do not close or obstruct roadways or sidewalks without permit.

9. Conduct operations to minimize obstruction of public and private entrances and exits; do
not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

10. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

C. Do not begin removal until receipt of notification to proceed from Owner.

D. Do not begin removal until built elements to be salvaged or relocated have been removed.

E. Do not begin removal until vegetation to be relocated has been removed and specified
measures have been taken to protect vegetation to remain.

F. Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.

2. Prevent movement or settlement of adjacent structures.

3. Stop work immediately if adjacent structures appear to be in danger.

G. Minimize production of dust due to demolition operations; do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

H. If hazardous materials are discovered during removal operations, stop work and notify Architect
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's,
and mercury.

I. Partial Removal of Paving and Curbs:  Neatly saw cut at right angle to surface.

2.03 EXISTING UTILITIES

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7
days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at
least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of
utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected
and abandoned utilities.

H. Prepare building demolition areas by disconnecting and capping utilities outside the demolition
zone; identify and mark utilities to be subsequently reconnected, in same manner as other
utilities to remain.

2.04 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.

1. Verify that construction and utility arrangements are as shown.
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2. Report discrepancies to Architect before disturbing existing installation.

3. Beginning of demolition work constitutes acceptance of existing conditions that would be
apparent upon examination prior to starting demolition.

B. Remove existing work as indicated and as required to accomplish new work.

1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace
with new construction specified.

2. Remove items indicated on drawings.

C. Services (Including but not limited to HVAC, Plumbing, Electrical, and Telecommunications): 
Remove existing systems and equipment as indicated.

1. Maintain existing active systems that are to remain in operation; maintain access to
equipment and operational components.

2. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.

3. See Section 01 1000 for other limitations on outages and required notifications.

4. Verify that abandoned services serve only abandoned facilities before removal.

5. Remove abandoned pipe, ducts, conduits, and equipment; remove back to source of
supply where possible, otherwise cap stub and tag with identification.

D. Protect existing work to remain.

1. Prevent movement of structure; provide shoring and bracing if necessary.

2. Perform cutting to accomplish removals neatly and as specified for cutting new work.

3. Repair adjacent construction and finishes damaged during removal work.

4. Patch as specified for patching new work.

2.05 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 03 3000 

CAST IN PLACE CONCRETE 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes, for the following: 
1. Footings and Foundation walls. 
2. Slabs-on-grade and structural slabs. 
3. Architectural concrete work. 
4. See respective spec sections for concrete mix designs at the splash pad and ice rink. 

B. Related Sections include the following (THIS LIST MAY NOT BE ALL INCLUSIVE): 

1. Division 2 Section "Earthwork" for drainage fill under slabs-on-grade. 

2. 033511 Concrete floor finishes. 

3. Splash Pad Specifications 

4. Ice Rink Specifications 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement and Type-F Fly Ash. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

D. Welding certificates. 
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E. Qualification Data:  For Installer manufacturer testing agency. 

F. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance 
with requirements: 

1. Aggregates.  Include service record data indicating absence of deleterious expansion of 
concrete due to alkali aggregate reactivity. 

G. Material Certificates:  For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Fiber reinforcement. 
6. Curing compounds. 
7. Floor and slab treatments. 
8. Bonding agents. 
9. Adhesives. 
10. Semirigid joint filler. 
11. Joint-filler strips. 
12. Repair materials. 

H. Floor surface flatness and levelness measurements to determine compliance with specified 
tolerances. 

I. Field quality-control test and inspection reports. 

J. Minutes of pre-installation conference. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as 
documented according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-01 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - 
Grade II. 
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D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures 
through one source from a single manufacturer. 

E. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding Code-
-Reinforcing Steel." 

F. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

G. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 

H. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination." 

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials.  Require representatives of each 
entity directly concerned with cast-in-place concrete to attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete subcontractor. 
e. Floor polishing subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field quality 
control, concrete finishes and finishing, cold- and hot-weather concreting procedures, 
curing procedures, construction contraction and isolation joints, and joint-filler strips, 
semirigid joint fillers, forms and form removal limitations, shoring and reshoring 
procedures, vapor-retarder installation, anchor rod and anchorage device installation 
tolerances, steel reinforcement installation, floor and slab flatness and levelness 
measurement, concrete repair procedures, and concrete protection. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage. 

1.7 MOCK UP 

A. Provide mockup of architectural board formed concrete, 4' x 4' size. 
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PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products specified. 

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2.2 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Board-Formed Architectural Concrete:  Use 1x6 wood boards (rough-sawn on one side) to 
create pattern and texture shown on architectural drawings.  No other material may be used to 
provide board-formed pattern. 

D. Recessed-Formed Architectural Letters:  Use foam material to create recess for smooth-formed 
letters as shown on architectural drawings.  Verify layout and details of proposed construction 
with Architect. 

E. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

F. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

G. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

H. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed 
concrete surface. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 
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B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed. 

C. Plain-Steel Wire:  ASTM A 82, as drawn galvanized. 

D. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel 
wire into flat sheets. 

2.4 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut bars true to length with 
ends square and free of burrs. 

B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports 
from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," 
of greater compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, 
use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar 
supports. 

2.5 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type  I-II L.A. or Type-V. 

2. Fly Ash:  ASTM C618 Type-F. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  
Provide aggregates from a single source with documented service record data of at least 10 
years' satisfactory service in similar applications and service conditions using similar 
aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size 1 inch nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M and potable. 

2.6 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other 
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete.  Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
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5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.7 FIBER REINFORCEMENT 

A. Synthetic Fiber:  Monofilament polypropylene fibers engineered and designed for use in 
concrete pavement, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches long. 

1. Available Products: 

a. Monofilament Fibers: 

1) Axim Concrete Technologies; Fibrasol IIP. 
2) Euclid Chemical Company (The); Fiberstrand 100. 
3) FORTA Corporation; Forta Mono. 
4) Grace Construction Products, W. R. Grace & Co.; Grace MicroFiber. 
5) Metalcrete Industries; Polystrand 1000. 
6) SI Concrete Systems; Fibermix Stealth. 

2.8 FLOOR AND SLAB TREATMENTS 

A. See specification section "03 3511 - Concrete Floor Finishes"  for information regarding final 
finish for concrete floors. 

2.9 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

1. Available Products: 

a. Axim Concrete Technologies; Cimfilm. 
b. Burke by Edoco; BurkeFilm. 
c. ChemMasters; Spray-Film. 
d. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; 

Aquafilm. 
e. Dayton Superior Corporation; Sure Film. 
f. Euclid Chemical Company (The); Eucobar. 
g. Kaufman Products, Inc.; Vapor Aid. 
h. Lambert Corporation; Lambco Skin. 
i. L&M Construction Chemicals, Inc.; E-Con. 
j. MBT Protection and Repair, Div. of ChemRex; Confilm. 
k. Meadows, W. R., Inc.; Sealtight Evapre. 
l. Metalcrete Industries; Waterhold. 
m. Nox-Crete Products Group, Kinsman Corporation; Monofilm. 
n. Sika Corporation, Inc.; SikaFilm. 
o. Symons Corporation, a Dayton Superior Company; Finishing Aid. 
p. Unitex; Pro-Film. 
q. US Mix Products Company; US Spec Monofilm ER. 
r. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist. 
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B. Curing Compound: (ACI 301 5.3.6.4.e)  For floors scheduled to receive floor finishes, use only 
product that conforms to ASTM C1315.  For floors that are to be exposed to view and will not 
receive floor finishes, use product that conforms to ASTM C309, Type I-D, Class B, 18% solids 
content minimum, and has test data from an independent laboratory indicating a maximum 
moisture loss of 0.030 grams per sq. cm. when applied at a coverage rate of 300 sq. ft. per 
gallon (2 coats minimum).  Manufacturers certification required.  

2.10 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or 
ASTM D 1752, cork or self-expanding cork. 

B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Type A 
shore durometer hardness of 80 aromatic polyurea with a Type A shore durometer hardness 
range of 90 to 95 per ASTM D 2240. 

1. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and of 
grade to suit requirements, and as follows: Types  IV and V, load bearing, for bonding 
hardened or freshly mixed concrete to hardened concrete. 

C. Waterstops:  Waterstops shall be a specifically formulated compound of bentonite/butyl that 
swells upon contact with water:  Waterstop RX 101 by “CETCO” or approved equal. 

D. Under-Slab Vapor Barrier:  Provide water vapor barrier cover over prepared base material 
where indicated below slabs on grade.  Barrier material shall be a plastic membrane of not less 
than 10 mils thick and shall meet or exceed the following requirements:  Maximum WVTR of 
0.008 as tested by ASTM E96.  Meets or exceeds ASTM E-1745, Class A.   

E. Approved Vapor Barrier Products:   Stego Wrap (15mil) vapor barrier by Stego Industries LLC.  
Premoulded Membrane with Plastimatic Core by W.R. Meadows.  VaporGuard by Reef 
Industries.  Zero-Perm by Alumiseal.  Seam Tape:  High Density Polyethylene Tape with 
pressure sensitive adhesive.  Minimum width 4 inches.  Pipe Boots:  Construct pipe boots from 
vapor barrier material and pressure sensitive tape per manufacturer’s instructions.    

2.11 REPAIR MATERIALS 

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor 
elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by underlayment manufacturer. 

4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor 
elevations. 



CAST IN PLACE CONCRETE 

15-015 / David Street Station 03 3000 - 8 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by topping manufacturer. 

4. Compressive Strength:  Not less than 5000 psi <Insert strength> at 28 days when tested 
according to ASTM C 109/C 109M. 

2.12 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials:  Portland Cement and Type-F Fly Ash only. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of 
cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as 
required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 
slabs and parking structure slabs, concrete required to be watertight, and concrete with a 
water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

2.13 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. All Structural Concrete: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  4 inches 8 inches for concrete with verified slump of 2 to 4 inches before 

adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 
inch.  Concrete for drilled piers is required to have min 6” slump, Max. 8” slump. 

4. Minimum Cement Content = 600 lbs / Cubic Yard. 
5. Maximum 15% Fly Ash by weight of total cementitious materials. 
6. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch 3/4-inch 

nominal maximum aggregate size. 

B. Slabs on grade and structural slabs (smooth troweled finish only):  Proportion normal-weight 
concrete mixture as follows: 

1. Minimum Compressive Strength:  3500 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50. 
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3. Slump Limit:  4 inches 8 inches for concrete with verified slump of 2 to 4 inches before 
adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 
inch.  Concrete for drilled piers is required to have min 6” slump, Max. 8” slump. 

4. Minimum Cement Content = 517 lbs / Cubic Yard, maximum = 564 lbs / Cubic Yard. 
5. Maximum 15% Fly Ash by weight of total cementitious materials. 
6. Air Content:  3 percent maximum for slabs to receive a smooth trowelled finish.   

C. See respective specification sections for concrete mix designs at splash pad and ice rink. 

2.14 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.15 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3  EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows: 
1.  Class B, 1/4 inch <Insert dimension> for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 
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prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 
locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete unless noted otherwise. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, 
and other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges." 

2. Coordinate installation of reinforcing steel with installation of radiant heat tubing.  Heat 
tubing to be placed on reinforcing steel mat and securely tied in place to every 
intersection bar. 

3.3 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F for 24 hours after placing concrete, if concrete is hard enough to not be damaged by 
form-removal operations and curing and protection operations are maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports 
weight of concrete in place until concrete has achieved100 percent of its 28-day design 
compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply 
new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 
surfaces unless approved by Architect. 
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3.4 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld 
crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with 
wire. 

3.5 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints, unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete. 
3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset 

joints in girders a minimum distance of twice the beam width from a beam-girder 
intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 
girders and at the top of footings or floor slabs. 

5. Space vertical joints in walls as indicated <Insert spacing>.  Locate joints beside piers 
integral with walls, near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 
1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting 
action will not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 
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1. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface where joint sealants, specified in Division 7 Section "Joint 
Sealants," are indicated. 

2. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 

E. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate 
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections have been performed. 

B. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 
3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer.  Do not insert vibrators into lower layers of concrete that 
have begun to lose plasticity.  At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface.  Do not further disturb 
slab surfaces before starting finishing operations. 

E. See construction documents for detailing at construction joints and column blockouts.  It is 
critical that the ready mix concrete mix is uniform when slabs and column blockout infill is cast.  
It is critical that the joints at these blockouts are flush and clean, and that both the slab and the 
blockout infill are cast over the footing or pilaster below. 
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F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

G. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing 
water or chopped ice may be used to control temperature, provided water equivalent of 
ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.7 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, to be 
covered with a coating or covering material applied directly to concrete. 

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.8 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch 
in 1 direction. 

1. Apply scratch finish to surfaces indicated and to receive concrete floor toppings to 
receive mortar setting beds for bonded cementitious floor finishes. 
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C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

1. Apply float finish to surfaces indicated to receive trowel finish and to be covered with 
fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand 
or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces indicated exposed to view or to be covered with resilient 
flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another 
thin-film-finish coating system. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-foot- long straightedge resting on 2 high spots and placed 
anywhere on the surface does not exceed 1/4 inch  

E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces indicated where ceramic or 
quarry tile is to be installed by either thickset or thin-set method.  While concrete is still plastic, 
slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel finished floor surfaces. 

F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and 
elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish 
with Architect before application. 

3.9 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after 
work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-
place construction.  Provide other miscellaneous concrete filling indicated or required to 
complete the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 
shown on Drawings and for all pumps, boilers, tanks, fans, transformers, floor mounted 
electrical equipment, etc.  Set anchor bolts for machines and equipment at correct elevations, 
complying with diagrams or templates from manufacturer furnishing machines and equipment.  
Finish all bases in a workmanlike manner with trowelled finish.  The bases shall be located and 
sizes determined by the contractor furnishing the equipment.   

D. Anchors:  Install anchors furnished under section 05500 in accordance with Shop Drawings for 
structural or miscellaneous steel.   
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3.10 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 
protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 
loosening forms.  If removing forms before end of curing period, continue curing for the 
remainder of the curing period. 

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. -fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at 
least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less than seven 
days.  Immediately repair any holes or tears during curing period using cover material 
and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer certifies will not interfere with 
bonding of floor covering used on Project.. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period. 

a. After curing period has elapsed, remove curing compound without damaging 
concrete surfaces by method recommended by curing compound 
manufacturer unless manufacturer certifies curing compound will not interfere with 
bonding of floor covering used on Project. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
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instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period. 

3.11 FLOOR SEALER 

A. Apply specified sealing compound to all slabs on grade not scheduled to receive further finish 
(Re: Room Finish Schedule), following completion of ten day moisture cure, in accordance with 
manufacturer’s recommendations.  Apply specified sealing compound to other areas as 
indicated on the drawings.   

3.12 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one six month(s).  Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.  
Overfill joint and trim joint filler flush with top of joint after hardening. 

3.13 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove 
and replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two 
and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling 
and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension in solid concrete, but not less than 1 inch in depth.  Make 
edges of cuts perpendicular to concrete surface.  Clean, dampen with water, and brush-
coat holes and voids with bonding agent.  Fill and compact with patching mortar before 
bonding agent has dried.  Fill form-tie voids with patching mortar or cone plugs secured in 
place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding 
color.  Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching.  Compact mortar in place and strike off slightly higher 
than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 
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D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar.  Finish repaired 
areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  
Prepare, mix, and apply repair underlayment and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.  Feather 
edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 
elevations.  Prepare, mix, and apply repair topping and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  
Mix patching concrete of same materials and mixture as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place 
patching mortar before bonding agent has dried.  Compact patching mortar and finish to 
match adjacent concrete.  Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.14 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

B. Inspections: 

1. Steel reinforcement placement. 
2. Steel reinforcement welding. 
3. Headed bolts and studs. 
4. Verification of use of required design mixture. 
5. Concrete placement, including conveying and depositing. 
6. Curing procedures and maintenance of curing temperature. 
7. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 
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C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture.  Perform 
additional tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; 
ASTM C 173/C 173M, volumetric method, for structural lightweight concrete; one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below and when 80 deg F and above, and one test for each composite 
sample. 

5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test 
for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 

6. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample. 

b. Cast and field cure two <Insert number> sets of two standard cylinder specimens 
for each composite sample. 

7. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens 
at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a set 
of two specimens obtained from same composite sample and tested at age 
indicated. 

8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

9. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi. 

10. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

11. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete. 

12. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect.  Testing and inspecting 
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agency may conduct tests to determine adequacy of concrete by cored cylinders 
complying with ASTM C 42/C 42M or by other methods as directed by Architect. 

13. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

14. Correct deficiencies in the Work that test reports and inspections indicate dos not comply 
with the Contract Documents. 

D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 48 <Insert 
number> hours of finishing. 

3.15        VAPOR BARRIER PLACEMENT 

     A.       Underslab surfaces shall be fine graded smooth, level surface prior to installation of slab on 
grade edge and construction forms.  Compact and level subbase material to the following 
tolerances +0 in., –3/4 in.  Install vapor barrier in accordance with the manufacturer’s 
instructions and ASTM E 1643-98:  Unroll vapor barrier with the longest dimension parallel with 
the direction of the pour.  Lap vapor barrier over foundation elements and seal to foundation 
walls.  Overlap joints 6 inches and seal with manufacturer’s tape.  Seal all penetrations 
(including pipes) with manufacturer’s pipe boot.  No penetration of the vapor barrier is allowed 
except for reinforcing steel and permanent utilities.  Repair damaged areas by cutting patches 
of vapor barrier, overlapping damaged area 6 inches and taping all four sides with tape.   

END OF SECTION  
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SECTION 03 3511

CONCRETE FLOOR FINISHES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface treatments for concrete floors and slabs.

B. Applying sealer and hardener, and polishing concrete to the specified finish level.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 03 3000 - Cast-in-Place Concrete:  Finishing of concrete surface to tolerance; floating,
troweling, and similar operations; curing.

B. Section 07 9005 - Joint Sealers:  Joint-sealant materials in conjuctions with concrete flooring
systems.

1.03 REFERENCE STANDARDS

A. Skidability Static, Co-efficient of friction: ASTM 1028- All levels of finish to exceed OSHA and
ADA recommendations for wet and dry hard surfaces.

B. ASTM-C779, Standard Test Method for Abrasion Resistance of Horizontal Concrete Surfaces.

C. ASTM G23-81, Ultraviolet Light & Water Spray.

D. ASTM C805, Impact Strength.

E. ACI 302. IR-89, Guide for Concrete Floor and Slab Construction.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with concrete floor placement and concrete floor curing.

B. Preinstallation Meeting:

1. Convene a pre-installation meeting under general provisions of Section 01 7000.

2. Convene one week before starting work of this Section.

3. Conduct a review of procedures required to produce specified results.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:

1. Submit special concrete finishes manufacturer’s specifications and test data.

2. Submit special concrete finishes describing product to be provided, giving manufacturers
name and product name for the specified material proposed to be provided under this
section.

3. Submit special concrete finishes manufacturers recommended installation procedures;
which when approved by the Architect, will become the basis for accepting or rejecting
actual installation procedures used on the work.

4. Submit special concrete finishes technical data sheet giving descriptive data, curing time,
and application requirements.

5. Submit special concrete finishes manufacturers Material Safety Data Sheet (MSDS) and
other safety requirements.

6. Submit all special concrete finishes and published manufacturers installation instructions.

7. Include information on compatibility of different products and limitations.

C. Maintenance Data:  Provide data on maintenance and renewal of applied finishes.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original containers, with seals unbroken, bearing manufacturer labels
indicating brand name and directions for storage.

B. Dispense special concrete finish material from factory numbered and sealed containers.
Maintain record of container numbers.
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1.07 FIELD CONDITIONS

A. Maintain light level equivalent to a minimum 200 W light source at 8 feet above the floor surface
over each 20 foot square area of floor being finished.

B. Maintain ambient temperature of 50 degrees F minimum.

C. Environmental limitations:

1. Comply with manufacturers written instructions for substrate temperature and moisture
content, ambient temperature and humidity, ventilation, and other conditions affecting
topping performance.

a. Concrete Floor Flatness rating recommended at 50.

b. Concrete Floor Levelness rating recommended at 50.

c. Concrete must be cured a minimum of 45-days or as directed by the manufacturer
before application of Lion Hard can begin.

d. Application shall take place 10-days prior to installation of equipment and substantial
completion, thus providing a complete, uninhibited concrete slab for application.

D. Close areas to traffic during floor application and after application, for time period recommended
in writing by manufacturer.

1.08 QUALITY ASSURANCE

A. Installer Qualifications:

1. Use an experienced installer and adequate number of skilled workmen who are thoroughly
trained and experienced in the necessary craft.

2. The special concrete finish manufacturer shall certify applicator.

3. Applicator shall be familiar with the specified requirements and the methods needed for
proper performance of work of this section.

4. Past performance history must be submitted detailing three projects of similar size and
complexity including contact information of the owner and construction manager.

B. Manufacturers Certification:

1. Provide letter of certification from concrete finish manufacturer stating that installer is
certified applicator of special concrete finishes, and is familiar with proper procedures and
installation requirements required by the manufacturer.

C. Protection:

1. No satisfactory chemical or cleaning procedure is available to remove petroleum stains
from the concrete surface. Prevention is therefore essential.

a. All hydraulic powered equipment must be diapered to avoid staining of the concrete.

b. No trade will park vehicles on the inside slab. If necessary to complete their scope of
work, drop cloths will be placed under vehicles at all times.

c. No pipe cutting machine will be used on the inside floor slab.

d. Steel will not be placed on interior slab to avoid rust staining.

e. Acids and acidic detergents will not come into contact with slab.

f. All trades informed that the slab must be protected at all times.

g. Do not protect slab with plastic or non-breathable membrane.

D. Mock-Ups:

1. Apply mock-ups of each type finish, to demonstrate “Exposed Sand Finish”, typical joints,
perimeter edging, surface finish, color variation (if any), and standard of workmanship.

a. Build mock-ups in an area directed by the Architect. Mock-up will be reviewed under
conditions similar to those which will exist during actual placement.

b. Obtain from the Architect, approval of mock-ups before starting construction.

c. Maintain mock-ups during construction in an undisturbed condition as a standard for
judging workmanship, concrete substrate preparation, operation of equipment,
material application, color selection and shine.

d. Mock-Up Size: 10 SF

2. Mockup will show specified level of cut and gloss to be:
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a. Level of Cut:  Grade 3, Medium Aggregate - medium aggregate exposure with little or
no large aggregate exposure at random locations within the concrete. This level of cut
generally can be achieved within 1/8" of the surface.

b. Finished Gloss:  Class 3, Semi-Polished - Objects being reflected are not quite sharp
and crisp but can be easily identified.  Used to show level of sheen when concrete is
mechanically processed as outlined in Installation.  Reflective Clarity:  ASTM D5767
>65.  Reflective Sheen:  ASTM D523 >35, medium to high.  Grit range of 800 and
higher with minimum of 6 abrasive passes.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Ensure manufacturer has minimum 5 years experience in manufacturing components similar to
or exceeding requirements of project.

B. Performance Criteria:

1. Abrasion Resistance: ASTM C779 - Up to 400% increase in abrasion resistance.

2. Impact Strength: ASTM C80S - Up to 21 % increase impact strength.

3. Ultra Violet Light and Water Spray: ASTM G23-81 - No adverse effect to ultra violet and
water spray.

C. Acceptable Manufacturers:

1. L&M Construction Chemicals, Inc., 14851 Calhoun Road, Omaha, NE 68152.  Ph: (402)
453-6600, Fx: (402)453-0244,  www.lmcc.com

2. Metzger/McGuire, Inc., PO Box 2217, Concord, NH, 03302; Ph: 800-223-6680, Fx: (603)
224-6020, www.metzgermcguire.com

3. Substrate Technology, Inc., 1384 Bungalow Rd., Morris, IL 60450; Ph: (815) 941-4800, Fx:
(815) 941-4600; www.substratetechnology.com

4. Ameripolish Inc.- Architectural Concrete Products, 120 Commercial Avenue, Lowell, AR
72745 Ph: (479)725-0033, Fx: (479) 725-0031, www.ameripolish.com

5. Substitutions - See Section 01 6000 - Product Requirements.

2.02 CONCRETE FLOOR FINISH APPLICATIONS

A. Unless otherwise indicated, all concrete floors are to be finished using densified polished
concrete.

2.03 DENSIFIERS AND HARDENERS

A. Liquid Densifier/Hardener:  Penetrating chemical compound that reacts with concrete, filling the
pores and dustproofing; for application to concrete after set.  Water based, odorless liquid, VOC
compliant, environmentally safe chemical hardening solution leaving no surface film.

1. Products:

a. L&M Construction Chemicals, Inc., a subsidiary of Laticrete International, Inc;
Product: LiON HARD Lithium Densifier

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 COATINGS

A. Water and Oil Repellant Sealer:  Transparent, non-yellowing, water- or solvent-based coating.

1. Composition:  Modified "neat" silane system with small molecular structure

2. VOC Content:  maximum 400 g/L

3. Products:

a. Prosoco, Inc.;  SLX100 Water & Oil Repellent:  www.prosoco.com

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 SEMI-RIGID JOINT FILLER

A. 100% solids, two component, heavy duty semi-rigid epoxy joint filler designed to fill and protect
contraction and construction joints in concrete floors.

1. Products:

a. Metzger/McGuire, Inc., Product:  MM-80 Epoxy Polymer Semi-Rigid Joint Filler

b. Substitutions:  See Section 01 6000 - Product Requirements.
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2.06 CONCRETE PREPARATION

A. Concrete preparation and polishing machinery.

1. Equipment:

a. Substrate Technology, Inc., Equipment:  Prep Master Concrete Grinding and
Polishing Machines

b. Substitutions:  See Section 01 6000 - Product Requirements.

2. Diamond Consumable Tooling:

a. Substrate Technology, Inc., Tooling:  10 Segment Metal Bond Tool (2 grits), Terrazzo
Pad (1 grit) and FL-07 Polishing Pad (5 grits)

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.07 POLISHED CONCRETE DYE SYSTEM

A. Solvent-based dye using extremely fine molecules of color designed to penetrate and color floor
surfaces in conjuction with polished concrete.

1. Products:

a. Ameripolish, Inc. Product:  Ameripolish Solvent-Based Concrete Dye

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.08 SOURCE QUALITY CONTROL

A. Ensure concrete finishing components and materials are from single manufacturer.

PART 3  EXECUTION

3.01 MANUFACTURERS INSTRUCTIONS

A. Compliance: Comply with manufacturer's written data, including product technical bulletins,
product catalog installation instructions, product carton installation instructions and L&M
Chemicals, SPEC-DATA sheets.

B. Use only certified L&M Lion Hard installers.

3.02 EXAMINATION

A. Verify that floor surfaces are acceptable to receive the work of this section.

B. Verify that flaws in concrete have been patched and joints filled with methods and materials
suitable for further finishes.

C. Verify concrete is cured to 28 day, 3500 psi strength.

D. Verify concrete surfaces received a hard steel-trowel finish (3 passes) during placement.

E. Verify concrete FF (flatness and levelness) of 50(flat) is obtained based on Face Floor Profile
Numbers (http://www.ribmc2.com/estref/popular_conversion_files/concrete/slab_flat.html).

3.03 GENERAL

A. Apply materials in accordance with manufacturer's instructions.

3.04 PREPARATION

A. Ensure surfaces are clean and free of dirt, previous coatings, sealers, curing compounds, water
repellents, laitance, efflorescence, fats, oils, grease, wax, soluble salts, residues from cleaning
agents, and other foreign matter harmful to performance of concrete finishing materials.

B. Examine surface to determine soundness of concrete for polishing.

C. General Contractor to remove surface contamination.

D. Verify that water vapor emission from concrete and relative humidity in concrete are within limits
established by coating manufacturer.

E. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately remove
excess material.

3.05 COATING APPLICATION

A. Work to be performed by certified manufacturer applicators.
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B. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately remove
excess material.

C. Apply coatings in accordance with manufacturer's instructions, matching approved mock-ups for
color, special effects, sealing and workmanship.

3.06 CONCRETE POLISHING

A. Execute using materials, equipment, and procedures specified by manufacturer, using
manufacturer approved installer.

B. Floor Surface Polishing and Treatment:

1. Grind substrate to clearly expose sand and polish to a “Semi-Gloss Sheen” as directed by
the Architect.

2. Provide polished concrete floor treatment in entirety of slab indicated by drawings. Provide
consistent finish in all contiguous areas.

3. Apply floor finish prior to installation of fixtures and accessories.

4. Diamond-grind and polish concrete floor using Prep Master Polisher and the following
procedure.

a. Remove surface contaminants using 30 grit 10 segment diamond; wet or dry
depending on nature of contaminants.

b. Grind floor using 70 grit 10 segment diamond; wet or dry depending on nature of
concrete strength.

c. Polish floor using 100 grit Terrazzo Pad; wet or dry depending on nature of concrete
strength.

d. Grout floor to fill voids and defects.

e. Polish floor using the #4 Fl-07 Pad; wet or dry depending on nature of concrete.

f. Polish floor using the #5 Fl-07 Pad; dry only.

g. Polish floor using the #6 Fl-07 Pad; dry only

h. Apply densifier at 300-350 sq.ft. /gallon. (6.25 SM/I).

i. Polish floor using the #7 Fl-07 Pad; dry only.

j. Polish floor using the #8 Fl-07 Pad; dry only.

k. Polish floor using the LUX FL-07 Pad; dry only.

5. Remove defects and re-polish defective areas.

6. Finish edges of floor finish adjoining other materials in a clean and sharp manner.

C. Protect finished surface as required and as recommended by manufacturer of polishing system.

3.07 ADJUSTMENTS

A. Saw and fill control joints with specified joint filler prior to grinding concrete.

3.08 FINAL CLEANING

A. Perform clean-up in accordance with Section 01 7000 - Execution and Closeout Requirements.

B. Mechanically scrub treated floors with soft to medium pads or brushes with approved cleaning
solution.

C. Upon completion, remove surplus and excess materials, rubbish, tools and equipment.

3.09 PROTECTION

A. General contractor must protect installed product from damage during construction, refer to
section 1.08 Quality Assurance, C.

B. Protect with EZ Cover™ by McTech Group, masonite sheeting duct taped on seams or
comparable product.

1. McTech Group Inc., Ph: (866) 913-8363, Fx:  (770) 913-8307, www.mctechgroup.com

END OF SECTION
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SECTION 04 2000 

REINFORCED UNIT MASONRY ASSEMBLIES 

 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Concrete Block. 

B. Burnished Concrete Block 

C. Mortar and Grout. 

D. Reinforcement and Anchorage. 

E. Flashings. 

F. Accessories. 

G. Anti-Graffiti coating. 

1.02 RELATED SECTIONS (THIS LIST MAY NOT BE ALL INCLUSIVE) 

A. Section 055000 - Metal Fabrications:  Loose steel lintels. 

B. Section 061000 - Rough Carpentry:  Nailing strips built into masonry. 

C. Section 078400 - Firestopping:  Firestopping at penetrations of masonry work. 

D. Section 079000 - Joint Sealers:  Backing rod and sealant at control and expansion joints. 

1.03 REFERENCES 

A. ACI 530/ASCE 5/TMS 402 - Building Code Requirements for Masonry Structures; American 
Concrete Institute International; 2002. 

B. ACI 530.1/ASCE 6/TMS 602 - Specification For Masonry Structures; American Concrete 
Institute International; 2002. 

C. ASTM A 82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement; 2001. 

D. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware; 2002. 

E. ASTM A 615/A 615M - Standard Specification for Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement; 2001b. 

F. ASTM C 67 - Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile; 
2002c. 

G. ASTM C 90 - Standard Specification for Loadbearing Concrete Masonry Units; 2002. 

H. ASTM C 94/C 94M - Standard Specification for Ready-Mixed Concrete; 2000. 

I. ASTM C 126 - Standard Specification for Ceramic Glazed Structural Clay Facing Tile, Facing 
Brick, and Solid Masonry Units; 1999. 

J. ASTM C 140 - Standard Test Methods of Sampling and Testing Concrete Masonry Units and 
Related Units; 2002a. 

K. ASTM C 144 - Standard Specification for Aggregate for Masonry Mortar; 2002. 

L. ASTM C 150 - Standard Specification for Portland Cement; 2002a. 

M. ASTM C 207 - Standard Specification for Hydrated Lime for Masonry Purposes; 1991 
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(Reapproved 1997). 

N. ASTM C 270 - Standard Specification for Mortar for Unit Masonry; 2002. 

O. ASTM C 404 - Standard Specification for Aggregates for Masonry Grout; 1997. 

P. ASTM C 476 - Standard Specification for Grout for Masonry; 2002. 

Q. ASTM C 744 - Standard Specification for Prefaced Concrete and Calcium Silicate Masonry 
Units; 1999. 

R. ASTM C 780 - Standard Test Method for Preconstruction and Construction Evaluation of 
Mortars for Plain and Reinforced Unit Masonry; 2002. 

S. ASTM C 1019 - Standard Test Method for Sampling and Testing Grout; 2002. 

T. ASTM C 1072 - Standard Test Method for Measurement of Masonry Flexural Bond Strength; 
2000a. 

U. ASTM C 1142 - Standard Specification for Extended Life Mortar for Unit Masonry; 1995 
(Reapproved 2001). 

V. ASTM C 1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2002a. 

W. ASTM D 226 - Standard Specification for Asphalt-Saturated Organic Felt Used in Roofing and 
Waterproofing; 1997a. 

X. ASTM E 518 - Standard Test Methods for Flexural Bond Strength of Masonry; 2000a. 

1.04 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, mortar and grout, 
and accessories. 

C. Shop Drawings:  Indicate bar sizes, spacings, reinforcement quantities, bending and cutting 
schedules, reinforcement supporting and spacing devices, and accessories. 

D. Design Data:  Indicate required mortar strength, unit assembly strength in each plane, and 
supporting test data. 

E. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements. 

1.05 QUALITY ASSURANCE 

A. Comply with provisions of ACI 530/ASCE 5/TMS 402 and ACI 530.1/ASCE 6/TMS 602, except 
where exceeded by requirements of the contract documents. 
1. Maintain one copy of each document on project site. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and 
contamination by other materials. 

1.07 ENVIRONMENTAL REQUIREMENTS 

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during, 
and 48 hours after completion of masonry work. 

B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during, 
and 48 hours after completion of masonry work. 

1.08 EXTRA MATERIALS 

A. See Section 016000 - Product Requirements, for additional provisions. 
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B. Provide 50 of each size, color, and type of units for Owner's use in maintenance of project. 

1.09 MOCK UP 

A. Provide in-place mock up of 4' x 4'. 

PART 2  PRODUCTS 

2.01 CONCRETE MASONRY UNITS 

A. Concrete Block:  Comply with referenced standards and as follows: 
1. Size:  Standard units with nominal face dimensions of 16 x 8 inches and nominal depths as 

indicated on the drawings for specific locations. 
2. Special Shapes:  Provide non-standard blocks configured for corners. 
3. Load-Bearing Units:  ASTM C 90, light weight. 

a. Hollow block, as indicated. 
b. Exposed faces:  Manufacturer's standard color and texture where indicated except for 

burnished block locations, see below. 
4. Burnished-Face Units:  ASTM C 90, hollow block, with burnished/ground face exposing 

aggregate of concrete. 
a. Colors and styles:  As selected from Manufacturer's standard colors. 

2.03 MORTAR AND GROUT MATERIALS 

A. Provide "Epoxy Grout" as topping grout (rake out 1/2") in all wet areas, see the drawings. 

B. Portland Cement:  ASTM C 150, Type I; color as required to produce approved color sample. 
1. Hydrated Lime:  ASTM C 207, Type S. 
2. Mortar Aggregate:  ASTM C 144. 
3. Grout Aggregate:  ASTM C 404. 

C. Pigments for Colored Mortar:  Iron or chromium oxides with demonstrated stability and 
colorfastness. 
1. Colors:  As selected from manufacturer's standard range. 

D. Water:  Clean and potable. 

2.04 REINFORCEMENT AND ANCHORAGE 

A. Manufacturers of Joint Reinforcement and Anchors: 
1. Dur-O-Wal:  www.dur-o-wal.com. 
2. Hohmann & Barnard, Inc:  www.h-b.com. 
3. Masonry Reinforcing Corporation of America:  www.wirebond.com. 
4. Substitutions:  See Section 01600 - Product Requirements. 

B. Reinforcing Steel:  ASTM A 615/A 615M Grade 60 (420). 
1. Deformed billet-steel bars. 
2. Unfinished. 

C. Single Wythe Joint Reinforcement:  Truss type; ASTM A 82 steel wire, hot dip galvanized after 
fabrication to ASTM A 153/A 153M, Class B; 0.1875 inch side rods with 0.1875 inch  cross rods;  
width as required to provide not more than 1 inch and not less than 1/2 inch of mortar coverage 
on each exposure. 

2.05 FLASHINGS 

A. Plastic Flashings:  Sheet polyvinyl chloride; 10 mil thick. 

B. Lap Sealant:  Butyl type as specified in Section 07900. 

2.06 ACCESSORIES 

A. Preformed Control Joints:  Rubber material.  Provide with corner and tee accessories, fused 
joints. 
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1. Manufacturers: 
a. Dur-O-Wal:  www.dur-o-wal.com. 
b. Hohmann & Barnard, Inc:  www.h-b.com. 
c. Masonry Reinforcing Corporation of America:  www.wirebond.com. 
d. Substitutions:  See Section 01600 - Product Requirements. 

B. Joint Filler:  Closed cell polyvinyl chloride; oversized 50 percent to joint width; self expanding; 
1/2 inch wide x by maximum lengths available. 
1. Manufacturers: 

a. Dur-O-Wal:  www.dur-o-wal.com. 
b. Hohmann & Barnard, Inc:  www.h-b.com. 
c. Masonry Reinforcing Corporation of America:  www.wirebond.com. 
d. Substitutions:  See Section 01600 - Product Requirements. 

C. Weep/Cavity vents:  Vertical polyester mesh. 

D. Cavity Mortar Diverter:  Semi-rigid polyethylene or polyester mesh blocks, sized to fill bottom of 
wall cavity and suspend mortar droppings above weep/cavity vents to allow cavity drainage. 

E. Building Paper:  ASTM D 226, Type I ("No. 15") asphalt felt. 

F. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials. 

G. Anti-Graffiti Coating:  Use Prosoco product:  Blok-Guard & Graffiti Control, www. prosoco.com.  
Install on all interior exposed masonry surfaces in the public areas. 

2.07 MORTAR MIXES 

A. Ready Mixed Mortar:  ASTM C 1142, Type RM. 

B. Mortar for Unit Masonry:  ASTM C 270, using the Proportion Specification. 
1. Engineered masonry:  Type S. 
2. Masonry below grade and in contact with earth:  Type S. 
3. Exterior, loadbearing masonry:  Type S. 
4. Interior, loadbearing masonry:  Type S. 

C. Colored Mortar at Burnished Block Locations:  Proportion selected pigments and other 
ingredients to match Architect's sample, without exceeding manufacturer's recommended 
pigment-to-cement ratio. 

2.08 MORTAR MIXING 

A. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM C 
270 and in quantities needed for immediate use. 

B. Maintain sand uniformly damp immediately before the mixing process. 

C. Add mortar color in accordance with manufacturer's instructions.  Provide uniformity of mix and 
coloration. 

D. Do not use anti-freeze compounds to lower the freezing point of mortar. 

E. If water is lost by evaporation, re-temper only within two hours of mixing. 

F. Use mortar within two hours after mixing at temperatures of 90 degrees F, or two-and-one-half 
hours at temperatures under 40 degrees F. 

2.09 GROUT MIXES 

A. Bond Beams and Lintels:  3,000 psi strength at 28 days; 8-10 inches slump; provide premixed 
type in accordance with ASTM C 94/C 94M. 
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less. 
2. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches. 
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B. Engineered Masonry: 3,000 psi strength at 28 days; 8-10 inches slump; provide premixed type 
in accordance with ASTM C 94/C 94M. 
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less. 
2. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches. 

2.10 GROUT MIXING 

A. Mix grout in accordance with ASTM C 94/C 94M. 

B. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with 
ASTM C 476 for fine and coarse grout. 

C. Add admixtures in accordance with manufacturer's instructions; mix uniformly. 

D. Do not use anti-freeze compounds to lower the freezing point of grout. 

2.11 PRECONSTRUCTION TESTING 

A. Testing will be conducted by an independent test agency, in accordance with provisions of 
Section 01 4000. 

C. Concrete Masonry:  Test each type, class, and grade of concrete masonry unit in accordance 
with ASTM C 140 for conformance to requirements of this specification. 

D. Mortar Mixes:  Test mortars prebatched by weight in accordance with ASTM C 780 
recommendations for preconstruction testing. 

E. Grout Mixes:  Test grout batches in accordance with ASTM C 1019 procedures. 

F. Compressive Strength:  Where indicated, test masonry prisms in accordance with ASTM C 
1314. 
1. Prepare two sets of prisms;  test one set at 7 days and the other at 28 days. 
3. Concrete masonry prisms:  Height-to-thickness ratio of not less than 1.33 and not more 

than 5.0; apply correction factor per ACI 530.1/ASCE 6/TMS 602 for ratio other than 2.0. 

G. Flexural Bond Strength:  Where indicated, test masonry prisms in accordance with ASTM E 
518, with tooled joints downward. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive masonry. 

B. Verify that related items provided under other sections are properly sized and located. 

C. Verify that built-in items are in proper location, and ready for roughing into masonry work. 

3.02 PREPARATION 

A. See architectural drawings for locations of burnished blocks versus regular CMU blocks. 

B. Direct and coordinate placement of metal anchors supplied for installation under other sections. 

C. Clean reinforcement of loose rust. 

D. Provide temporary bracing during installation of masonry work.  Maintain in place until building 
structure provides permanent bracing. 

E. Only low lift grouting will be employed, maximum lift height of 48”. 

3.03 COURSING 

A. Establish lines, levels, and coursing indicated.  Protect from displacement. 

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform 
thickness. 
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C. Concrete Masonry Units: 
1. Bond:  Running. 
2. Coursing:  One unit and one mortar joint to equal 8 inches. 
3. Mortar Joints:  Concave. 

3.04 PLACING AND BONDING 

A. Lay hollow masonry units with face shell bedding on head and bed joints. 

B. Buttering corners of joints or excessive furrowing of mortar joints is not permitted. 

C. Remove excess mortar as work progresses. 

D. Interlock intersections and external corners. 

E. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must 
be made, remove mortar and replace. 

F. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped 
edges.  Prevent broken masonry unit corners or edges. 

G. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled. 

3.05 REINFORCEMENT AND ANCHORAGE 

A. Reinforcement Bars:  Secure at locations indicated and to avoid displacement during grouting.  
Minimum spacing between bars or to masonry surfaces shall be one bar diameter. 
1. Welding of splices is not permitted. 

B. Joint Reinforcement:  Install horizontal joint reinforcement 8 inches on center. 
1. Place masonry joint reinforcement in first and second horizontal joints above and below 

openings.  Extend minimum 16 inches each side of opening. 
2. Place continuous joint reinforcement in first and second joint below top of walls. 
3. Lap joint reinforcement ends minimum 6 inches. 

C. Anchors:  Reinforce joint corners and intersections with strap anchors 16 inches on center. 

D. Anchors: Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  
Unless otherwise indicated on drawings or closer spacing is indicated under specific wall type, 
space anchors at maximum of 36 inches horizontally and 24 inches vertically. 

E. Wall Ties: Install wall ties at locations indicated, spaced at not more than 24 inches on center 
horizontally and 16 inches on center vertically, unless otherwise indicated on drawings. 

F. Reinforced Hollow Unit Masonry:  Keep vertical cores to be grouted clear of mortar, including 
bed area of first course. 
1. Bond Beams:  At bond beams or other locations for horizontally reinforced masonry, 

provide special masonry units or saw to accommodate reinforcement. 

3.06 MASONRY FLASHINGS 

 A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all 
locations where downward flow of water will be interrupted. 
1. Extend flashings full width at such interruptions and at least 4 inches into adjacent masonry 

or turn up at least 4 inches to form watertight pan at non-masonry construction. 
2. Remove or cover protrusions or sharp edges that could puncture flashings. 
3. Seal lapped ends and penetrations of flashing before covering with mortar. 

B. Extend plastic flashings to within 1/4 inch of exterior face of masonry. 

C. Lap end joints of flashings at least 4 inches and seal watertight with mastic or elastic sealant. 

3.07 GROUTING 

A. Use only low-lift grouting techniques, maximum lift height of 48”. 
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1. Verify that horizontal and vertical reinforcement is in proper position and adequately 
secured before beginning pours. 

2. Clean out masonry cells and other cavities to be grouted by vacuum methods or 
compressed air.  Remove debris, allow to dry, and inspect before grouting. 

3. Hollow Masonry:  Limit lifts and pours to maximum height of 4 feet. 
4. Place grout for spanning elements in single, continuous pour.    

3.08 CONTROL AND EXPANSION JOINTS 

A. Do not continue horizontal joint reinforcement through control and expansion joints. 

B. Form control joint with a sheet building paper bond breaker fitted to one side of the hollow 
contour end of the block unit.  Fill the resultant core with grout fill.  Rake joint at exposed unit 
faces for placement of backer rod and sealant. 

C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in 
accordance with manufacturer's instructions. 

D. Size control joint in accordance with Section 079000 for sealant performance. 

3.09 BUILT-IN WORK 

 A. As work progresses, install built-in metal door frames and other items to be built into the work 
and furnished under other sections. 

B. Install built-in items plumb, level, and true to line. 

C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid 
with grout. 
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings. 

D. Do not build into masonry construction organic materials that are subject to deterioration. 

3.10 TOLERANCES 

A. Maximum Variation from Alignment of Columns:  1/4 inch. 

B. Maximum Variation From Unit to Adjacent Unit:  1/16 inch. 

C. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more. 

D. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or 
more. 

E. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft. 

F. Maximum Variation of Joint Thickness:  1/8 inch in 3 ft. 

G. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch. 

3.11 CUTTING AND FITTING 

A. Cut and fit for chases.  Coordinate with other sections of work to provide correct size, shape,and 
location. 

B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or 
strength of masonry work may be impaired. 

3.12 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in Section 01 
4000. 

B. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with 
ASTM C 140 for conformance to requirements of this specification. 
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C. Mortar Tests:  Test each type of mortar in accordance with recommended procedures in ASTM 
C 780, testing with same frequency as masonry samples. 

D. Test and evaluate grout in accordance with ASTM C 1019 procedures. 
1. Test with same frequency as specified for masonry units. 

E. Prism Tests:  Test masonry and mortar panels for compressive strength in accordance with 
ASTM C 1314 and for flexural bond strength in accordance with ASTM C 1072 or ASTM E 518; 
perform tests and evaluate results. 

3.13 CLEANING 

A. Remove excess mortar and mortar smears as work progresses. 

B. Replace defective mortar.  Match adjacent work. 

C. Clean soiled surfaces with cleaning solution. 

D. Use non-metallic tools in cleaning operations. 

3.14 PROTECTION OF FINISHED WORK 

A. Without damaging completed work, provide protective boards at exposed external corners 
which are subject to damage by construction activities. 

END OF SECTION 
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SECTION 05 1200 
STRUCTURAL STEEL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Structural steel. 
2. Architecturally exposed structural and non-structural steel. 
3. Shrink Resistant Grout. 

B. Related Sections include the following (THIS LIST MAY NOT BE ALL INCLUSIVE): 

1. Division 1 Section "Quality Requirements" for independent testing agency procedures 
and administrative requirements. 

2. Division 5 Section "Metal Fabrications" for steel lintels or shelf angles not attached to 
structural-steel frame miscellaneous steel fabrications and other metal items not defined 
as structural steel. 

3. Division 9 painting Sections for surface preparation and priming requirements. 

1.3 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard 
Practice for Steel Buildings and Bridges," that support design loads. 

B. Architecturally Exposed Structural and Non-Structural Steel:  Any structural steel framing 
members that are exposed to view in the completed project.   

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 
2. Include embedment drawings. 
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld. 
4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  

Identify pretensioned and slip-critical high-strength bolted connections. 

C. Welding certificates. 
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D. Qualification Data:  For Installer fabricator testing agency. 

E. Mill Test Reports:  Signed by manufacturers certifying that the following products comply with 
requirements: 

1. Structural steel including chemical and physical properties. 
2. Bolts, nuts, and washers including mechanical properties and chemical analysis. 
3. Direct-tension indicators. 
4. Tension-control, high-strength bolt-nut-washer assemblies. 
5. Shear stud connectors. 
6. Shop primers. 
7. Non-shrink grout. 

F. Source quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer with a minimum of 10 years documented experience 
with projects of similar size and complexity. 

B. Fabricator Qualifications:  A qualified fabricator who has a minimum of 10 years documented 
experience with projects of this type, size and complexity. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code-
Steel." 

D. Comply with applicable provisions of the following specifications and documents: 

1. AISC's "Code of Standard Practice for Steel Buildings and Bridges." 
2. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic 

Design." 
3. AISC's "Specification for the Design of Steel Hollow Structural Sections." 
4. AISC's "Specification for Allowable Stress Design of Single-Angle Members " 
5. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  Keep steel members off 
ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 
members and packaged materials from erosion and deterioration. 

1. Store fasteners in a protected place.  Clean and re-lubricate bolts and nuts that become 
dry or rusty before use. 

2. Do not store materials on structure in a manner that might cause distortion, damage, or 
overload to members or supporting structures.  Repair or replace damaged materials or 
structures as directed. 
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1.7 COORDINATION 

A. Furnish anchorage items to be embedded in or attached to other construction without delaying 
the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for 
installation. 

B. Contractor shall thoroughly survey existing construction prior to bidding to determine which 
items required by the plans have not yet been provided and/or installed.  All items required by 
the plans that are not yet in place are part of this contract (furnish and install).   

C. Contractor shall thoroughly clean all existing welds on all structural steel and steel joists and 
remove any corrosion.  Welds shall be built back out to the size required by the plans.   

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 572/A 572M, Grade 50. 

B. Channels, Angles, M , S-Shapes:  ASTM A 572/A 572M, Grade 50. 

C. Plate and Bar:  ASTM A 36/A 36M. 

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

1. Weight Class:  As indicated. 
2. Finish:  Black, except where indicated to be galvanized. 

F. Welding Electrodes:  Comply with AWS requirements. 

G. W-Shapes for Promenade Posts and Light Poles: ASTM A588 Grade-50. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural bolts; 
ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers. 

1. Finish:  Plain. 

B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy 
hex head steel structural bolts with splined ends; ASTM A 563 heavy hex carbon-steel nuts; and 
ASTM F 436 hardened carbon-steel washers. 

1. Finish:  Plain. 

C. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished 
carbon steel; AWS D1.1, Type B. 

D. Unheaded Anchor Rods:  ASTM F 1554, Grade 36. 
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1. Configuration:  Hooked. 
2. Nuts:  ASTM A 563 heavy hex carbon steel. 
3. Plate Washers:  ASTM A 36/A 36M carbon steel. 
4. Washers:  ASTM F 436 hardened carbon steel. 
5. Finish:  Plain. 

E. Threaded Rods:  ASTM A 307, Grade A. 

1. Nuts:  ASTM A 563 heavy hex carbon steel. 
2. Washers:  ASTM F 436 hardened ASTM A 36/A 36M carbon steel. 
3. Finish:  Plain Mechanically deposited zinc coating, ASTM B 695, Class 50. 

F. Eye Bolts and Nuts:  ASTM A 108, Grade 1030, cold-finished carbon steel. 

G. Sleeve Nuts:  ASTM A 108, Grade 1018, cold-finished carbon steel. 

2.3 PRIMER 

A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer. 

B. Galvanizing Repair Paint:  MPI#18, MPI#19, or SSPC-Paint 20 ASTM A 780. 

2.4 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

2.5 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's 
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design ." 

1. Camber structural-steel members where indicated. 
2. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain 

markings until structural steel has been erected. 
3. Mark and match-mark materials for field assembly. 
4. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations. 

5. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including 
pitting, rust, scale, seam marks, roller marks, rolled trade names, and roughness. 

6. Remove blemishes by filling or grinding or by welding and grinding, before cleaning, 
treating, and shop priming. 

B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1. 

C. Bolt Holes:  Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to 
metal surfaces. 
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D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads. 

E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 1, "Solvent Cleaning SSPC-SP 2, "Hand Tool Cleaning SSPC-SP 3, "Power Tool Cleaning." 

F. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear 
connectors.  Use automatic end welding of headed-stud shear connectors according to 
AWS D1.1 and manufacturer's written instructions. 

G. Holes:  Provide holes required for securing other work to structural steel and for passage of 
other work through steel framing members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes 
or enlarge holes by burning. 

2. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.6 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  Slip critical. 

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 

1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth. 
2. Assemble and weld built-up sections by methods that will maintain true alignment of axes 

without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings 
and Bridges" for mill material. 

3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally 
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces. 

a. Grind butt welds flush. 
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds. 

2.7 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 
members to a depth of 2 inches. 

2. Surfaces to be field welded. 
3. Surfaces to be high-strength bolted with slip-critical connections. 
4. Surfaces to receive sprayed fire-resistive materials. 
5. Galvanized surfaces. 

B. Surface Preparation:  (NOTE:  Coordinate this section with items on the drawings called 
out for powder coat finish.)  Clean surfaces to be painted.  Remove loose rust and mill scale 
and spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications 
and standards: 
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1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 

C. Priming:  (NOTE:  Do not proceed with this section for items on the drawings called out 
for powder coat finish.  Plain steel (unprimed) is required for clear powder coat finish)  
Immediately after surface preparation, apply primer according to manufacturer's written 
instructions and at rate recommended by SSPC to provide a dry film thickness of not less than 
1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, and 
exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.  

Change color of second coat to distinguish it from first. 

2.8 GALVANIZING 

A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel 
according to ASTM A 123/ A 123M. 

1. Fill vent holes and grind smooth after galvanizing. 
2. Galvanize Items denoted on the plans only. 

2.9 SOURCE QUALITY CONTROL 

A. Owner will engage an independent testing and inspecting agency to perform shop tests and 
inspections and prepare test reports. 

1. Provide testing agency with access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

C. Bolted Connections:  Shop-bolted connections will be tested and inspected according to 
RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested 
and inspected according to AWS D1.1 and the following inspection procedures, at testing 
agency's option: 

1. Liquid Penetrant Inspection:  ASTM E 165. 
2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  

Cracks or zones of incomplete fusion or penetration will not be accepted. 
3. Ultrasonic Inspection:  ASTM E 164. 
4. Radiographic Inspection:  ASTM E 94. 

E. In addition to visual inspection, shop-welded shear connectors will be tested and inspected 
according to requirements in AWS D1.1 for stud welding and as follows: 

1. Bend tests will be performed if visual inspections reveal either a less-than- continuous 
360-degree flash or welding repairs to any shear connector. 

2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear 
connectors already tested, according to requirements in AWS D1.1. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, 
bearing plates, and other embedments, with steel erector present, for compliance with 
requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
steel secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads.  Remove temporary supports when permanent structural steel, 
connections, and bracing are in place, unless otherwise indicated. 

1. Do not remove temporary shoring supporting composite deck construction until cast-in-
place concrete has attained its design compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to AISC's 
"Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural 
Steel Buildings--Allowable Stress Design and Plastic Design." 

B. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting base and bearing plates.  Clean bottom surface 
of base and bearing plates. 

1. Set base and bearing plates for structural members on wedges, shims, or setting nuts as 
required. 

2. Weld plate washers to top of base plate. 
3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  

Do not remove wedges or shims but, if protruding, cut off flush with edge of base or 
bearing plate before packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and base or bearing plates so no 
voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure. Comply 
with manufacturer's written installation instructions for shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel  within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 

D. Align and adjust various members forming part of complete frame or structure before 
permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be 
in permanent contact with members.  Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 
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E. Splice members only where indicated. 

F. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally cut 
sections within smoothness limits in AWS D1.1. 

G. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 
enlarged to admit bolts. 

H. Architecturally exposed Structural Steel framing shall have all welds ground smooth and filled.  
No rough or unsightly connections will be permitted.   

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  Slip critical. 

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and 
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design" 
for bearing, adequacy of temporary connections, alignment, and removal of paint on 
surfaces adjacent to field welds. 

2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth. 
3. Assemble and weld built-up sections by methods that will maintain true alignment of axes 

without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings 
and Bridges" for mill material. 

4. Verify that weld sizes, fabrication sequence, and equipment used for architecturally 
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces. 
a. Grind butt welds flush. 
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds. 

5. Dress welds on architecturally exposed structural steel per section 3.3-H. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
inspect field welds and high-strength bolted connections. 

B. Bolted Connections:  Shop-bolted connections will be tested and inspected according to 
RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1. 

1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the 
following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection:  ASTM E 165. 
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on 

finished weld.  Cracks or zones of incomplete fusion or penetration will not be 
accepted. 
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c. Ultrasonic Inspection:  ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

3.6 REPAIRS AND PROTECTION 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint 
according to ASTM A 780 and manufacturer's written instructions. 

B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted joists and accessories, bearing 
plates, and abutting structural steel. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 
cleaning. 

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces. 

END OF SECTION 
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SECTION 05 3100 

STEEL DECKING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Roof deck. 

B. Related sections (THIS LIST MAY NOT BE ALL INCLUSIVE): 
1. Section 051200 - Structural Steel Framing; Shop and field-welded shear connectors. 
2. Section 055000 - Metal Fabrications; Framing deck openings with miscellaneous steel 

shapes. 
3. Section 075400 - Thermoplastic Membrane Roofing; Installation of roofing and insulation 

on top of decking. 

1.2 SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing 
channels, pans, cut deck openings, special jointing, accessories, and attachments to other 
construction. 

C. Product Certificates:  For each type of steel deck, signed by product manufacturer. 

D. Welding certificates. 

E. Field quality-control test and inspection reports. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating that each of the following complies with requirements: 

1. Power-actuated mechanical fasteners. 
2. Acoustical roof deck. 

G. Research/Evaluation Reports:  For steel deck. 

1.3 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 329 for 
testing indicated. 

B. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding 
Code - Sheet Steel." 
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C. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to 
those tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable 
to authorities having jurisdiction. 

1. Fire-Resistance Ratings:  Indicated by design designations of applicable testing and 
inspecting agency. 

2. Steel deck units shall be identified with appropriate markings of applicable testing and 
inspecting agency. 

D. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to 
AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members." 

E. FMG Listing:  Provide steel roof deck evaluated by FMG and listed in its "Approval Guide, 
Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 
handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a 
waterproof covering and ventilate to avoid condensation. 

1.5 COORDINATION 

A. Contractor shall thoroughly survey existing construction to determine areas to receive new floor 
and roof deck.  Areas of floor deck that are to have concrete demolished must be protected 
from damage.   

1.6 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Steel Deck: 

a. ASC Profiles, Inc. 
b. Canam Steel Corp.;The Canam Manac Group. 
c. Consolidated Systems, Inc. 
d. DACS, Inc. 
e. D-Mac Industries Inc. 
f. Epic Metals Corporation. 
g. Marlyn Steel Decks, Inc. 
h. New Millennium Building Systems, LLC. 
i. Nucor Corp.; Vulcraft Division. 
j. Roof Deck, Inc. 
k. United Steel Deck, Inc. 
l. Valley Joist; Division of EBSCO Industries, Inc. 
m. Verco Manufacturing Co. 
n. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 
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1.7 ROOF DECK 

A. Steel Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30, and with the 
following: 

1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 33 G60 zinc 
coating. 

2. Deck Profile:  As indicated. 
3. Profile Depth:  As indicated. 
4. Design Uncoated-Steel Thickness:  As indicated. 
5. Span Condition:  Triple span or more. 
6. Side Laps:  Overlapped. 

1.8 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically 
driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 
screws, No. 10 minimum diameter. 

D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 
psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; 
of profile indicated or required for application. 

F. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of same 
material and finish as deck, and of thickness and profile indicated. 

G. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, 
finish, and thickness as deck, unless otherwise indicated. 

H. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch thick, with factory-
punched hole of 3/8-inch minimum diameter. 

I. Recessed Sump Pans:  Single-piece steel sheet, 0.0747 inch thick, of same material and finish 
as deck, with 3-inch- wide flanges and level recessed pans of 1-1/2-inch minimum depth.  For 
drains, cut holes in the field. 

J. Flat Sump Plate:  Single-piece steel sheet, 0.0747 inch thick, of same material and finish as 
deck.  For drains, cut holes in the field. 

K. Galvanizing Repair Paint:  ASTM A 780. 

L. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer. 
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PART 2 - EXECUTION 

2.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

2.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in 
SDI Publication No. 30, manufacturer's written instructions, and requirements in this Section. 

B. Locate deck bundles to prevent overloading of supporting members. 

C. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 
and bearing on supporting frame before being permanently fastened.  Do not stretch or contract 
side-lap interlocks. 

D. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

E. Cut and neatly fit deck panels and accessories around openings and other work projecting 
through or adjacent to deck. 

F. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of deck, and support of other work. 

G. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. 

H. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical 
fasteners and install according to deck manufacturer's written instructions. 

2.3 ROOF-DECK INSTALLATION 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface 
diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches 
long, and as follows:  Shot down fasteners are also permitted as shown on the drawings. 

1. Weld Diameter:  3/4 inch, nominal. 
2. Weld Spacing:  As indicated. 
3. Weld Washers:  Install weld washers at each weld location. 

B. Side-Lap and Perimeter Edge Fastening:  As indicated. 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches, with end joints as follows: 

1. End Joints:  Lapped 2 inches minimum. 
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D. Roof Sump Pans and Sump Plates:  Install over openings provided in roof deck and 
mechanically fasten flanges to top of deck.  Space mechanical fasteners not more than 12 
inches apart with at least one fastener at each corner. 

1. Install reinforcing channels or zees in ribs to span between supports and weld or 
mechanically fasten. 

E. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end 
closures, and reinforcing channels according to deck manufacturer's written instructions.  Weld 
or mechanically fasten to substrate to provide a complete deck installation. 

1. Weld cover plates at changes in direction of roof-deck panels, unless otherwise indicated. 

F. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where indicated.  
Install with adhesive according to manufacturer's written instructions to ensure complete 
closure. 

2.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and prepare test reports. 

B. Field welds will be subject to inspection. 

C. Testing agency will report inspection results promptly and in writing to Contractor and Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of 
corrected work with specified requirements. 

2.5 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of 
deck with galvanized repair paint according to ASTM A 780 and manufacturer's written 
instructions. 

B. Provide final protection and maintain conditions to ensure that steel deck is without damage or 
deterioration at time of Substantial Completion. 

END OF SECTION 
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SECTION 05 5000
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated steel items, including:
1. Bollards
2. Guardrails and handrails.
3. Column caps/coping, steel connection plates, and rods/turnbuckles.
4. Enclosure gates and panel frames.
5. Sheet metal panel pattern fabrications.
6. Miscellaneous steel fabrications.

B. Accessories including cable guardrails, etc.
1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 03 3000 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.
B. Section 04 2000 - Unit Masonry:  Placement of metal fabrications in masonry.
C. Section 05 5100 - Metal Stairs.
D. Section 06 2000 - Finish Carpentry:  Coordination with wood install on metal fabrication.
E. Section 09 9000 - Painting and Coating

1.03 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2012.
C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2015.
D. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
E. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates; 2013.
F. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi

Minimum Tensile Strength; 2014.
G. ASTM A325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa

Minimum Tensile Strength (Metric); 2014.
H. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2013.
I. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon

Steel Structural Tubing; 2014.
J. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.
K. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

L. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2015.
M. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel;

International Accreditation Service, Inc.; 2011.
N. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; Society for Protective Coatings;

1999 (Ed. 2004).



METAL FABRICATIONS

15-015 / David Street Station   05 5000 - 2 

O. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); Society for
Protective Coatings; 2002 (Ed. 2004).

P. SSPC-SP 2 - Hand Tool Cleaning; Society for Protective Coatings; 1982 (Ed. 2004).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.

1.05 QUALITY ASSURANCE
A. Fabricator Qualifications:  A qualified steel fabricator that is accredited by the International

Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel (AC172).
PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.
B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.
C. Plates:  ASTM A283.
D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.
E. Slotted Channel Framing:  ASTM A653/A653M, Grade 33.
F. Bolts, Nuts, and Washers:  ASTM A325 (ASTM A325M), Type 1, galvanized to ASTM

A153/A153M where connecting galvanized components.
G. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
H. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
I. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with

VOC limitations of authorities having jurisdiction.
2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt

tight, flush, and hairline.  Ease exposed edges to small uniform radius.
D. Supply components required for anchorage of fabrications.  Fabricate anchors and related

components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS
A. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.
B. Ledge Angles, Shelf Angles, Channels, and Plates Not Attached to Structural Framing:  For

support of masonry; prime paint finish.
C. Lintels:  As detailed; prime paint finish.
D. Guardrails and Handrails:  Fabricate out of steel tubes and plates in sizes indicated on

drawings.  Form layouts as detailed.
E. Column Caps and Connection Plates:  Fabricate out of steel plates to form as detailed in

drawings.
F. Rods/Turnbuckles:  Provide sizes, connections, and in locations detailed on drawings.
G. Enclosure Gates and Panel Frames:  Fabricate out of steel plates and angles as detailed in

drawings.
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H. Sheet Metal Pattern Doors (Band Shell):  Waterjet or lasercut pattern from steel sheets to
create pattern shown on drawings (retreive pattern from architect).  Attach steel sheet to hinge
to create door, see drawings for more info.

I. Sump Grating:  Fabricate out of galvanized steel plates and angles as detailed in the drawings.
2.04 FINISHES - STEEL

A. Prime paint steel items.
1. Exceptions:  Galvanize items as called out in the drawings.
2. Exceptions:  Do not prime surfaces where powder coat finish is called for on the drawings; 

 to have raw steel clear coated in a powder coat to preserve the natural steel color/finish.
B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
D. Prime Painting:  One coat.
E. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M

requirements.
2.05 FABRICATION TOLERANCES

A. Squareness:  1/8 inch maximum difference in diagonal measurements.
B. Maximum Offset Between Faces:  1/16 inch.
C. Maximum Misalignment of Adjacent Members:  1/16 inch.
D. Maximum Bow:  1/8 inch in 48 inches.
E. Maximum Deviation From Plane:  1/16 inch in 48 inches.

2.06 ACCESSORIES
A. Cablerail:  3/16" diameter, braided stainless steel cable (Marine Grade 316 type).   Provide end

fittings and turnbuckles per manufacturer requirements.  Install in guardrails created from steel
plates in this section, see drawings for locations.

B. Continuous Hinges:  Provide in corrosion resistant material for field painting or leave bare steel
for powder coat finish.  See drawings for locations and sizes and finishes.

C. Latches:  Provide in corrosion resistant material/finish or leave bare steel for powder coate
finish.  See drawings for locations and finishes.

D. Bolts, Nuts, Washers, etc.:  Provide as needed for locations detailed in drawings.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.
B. Supply setting templates to the appropriate entities for steel items required to be cast into

concrete or embedded in masonry.
3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Field weld components as indicated on drawings.
D. Perform field welding in accordance with AWS D1.1/D1.1M.
E. Obtain approval prior to site cutting or making adjustments not scheduled.
F. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except

surfaces to be in contact with concrete and/or scheduled for powder coat finishes.



METAL FABRICATIONS

15-015 / David Street Station   05 5000 - 4 

3.04 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION
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SECTION 05 5100

METAL STAIRS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Stairs with concrete treads.

B. Structural steel stair framing and supports.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 03 3000 - Cast-in-Place Concrete:  Concrete fill in stair pans; mesh reinforcement for
landings.

B. Section 03 3000 - Cast-in-Place Concrete:  Placement of metal anchors in concrete.

C. Section 05 5000 - Metal Fabrications: Handrails in coordination with stairs.

D. Section 09 9000 - Painting and Coating:  Paint finish.

1.03 REFERENCE STANDARDS

A. ASTM A6/A6M - Standard Specification for General Requirements for Rolled Structural Steel
Bars, Plates, Shapes, and Sheet Piling; 2014.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.

C. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2012.

D. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

E. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2013.

F. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength; 2014.

G. ASTM A325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa
Minimum Tensile Strength (Metric); 2014.

H. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2013.

I. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2014.

J. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2015.

K. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

L. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination;
American Welding Society; 2012.

M. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2015.

N. ICC (IBC) - International Building Code; 2015.

O. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; The Society for Protective
Coatings; 1999 (Ed. 2004).

P. SSPC-SP 2 - Hand Tool Cleaning; Society for Protective Coatings; 1982 (Ed. 2004).

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories.

1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld
lengths.

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:

1. A company specializing in manufacturing products specified in this section, with not less
than five years of documented experience.

PART 2  PRODUCTS

2.01 METAL STAIRS - GENERAL

A. Metal Jointing and Finish Quality Levels:

1. Architectural:  All joints as inconspicuous as possible, whether welded or mechanical.

a. Welded Joints:  Continuously welded and ground smooth and flush.

b. Mechanical Joints:  Butted tight, flush, and hairline; concealed fastenings only.

c. Exposed Edges and Corners:  Eased to small uniform radius.

d. Metal Surfaces to be Painted:  Sanded or ground smooth, suitable for highest quality
gloss finish.

B. Fasteners:  Same material or compatible with materials being fastened; type consistent with
design and specified quality level.

C. Anchors and Related Components:  Same material and finish as item to be anchored, except
where specifically indicated otherwise; provide all anchors and fasteners required.

2.02 METAL STAIRS WITH CONCRETE TREADS

A. Jointing and Finish Quality Level:  Architectural, as defined above.

B. Risers:  Closed.

C. Treads:  Metal pan with field-installed concrete fill.

1. Concrete Depth:  2 inches, minimum.

2. Tread Pan Material:  Steel sheet.

3. Tread Pan Thickness:  As required by design; 14 gage, 0.075 inch minimum.

4. Pan Anchorage to Stringers:  Continuously welded, from top or bottom.

5. Concrete Reinforcement:  Welded wire mesh.

6. Concrete Finish:  Steel troweled.

D. Risers:  Same material and thickness as tread pans.

1. Nosing Depth:  Not more than 1 inch overhang.

2. Nosing Return:  Flush with top of concrete fill, not more than 1/2 inch wide.

E. Stringers:  Tube Steel sections as called out in drawings.

1. Stringer Depth:  12 inches.

2. End Closure:  Sheet steel of same thickness as risers welded across ends.

F. Railings:  Steel pipe as detailed in the drawings, see section 05 5000 also.

G. Finish:  Shop- or factory-prime painted.

2.03 MATERIALS

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A500/A500M or ASTM A501/A501M structural tubing, round and shapes
as indicated.

C. Steel Plates:  ASTM A6/A6M or ASTM A283/A283M.

D. Ungalvanized Steel Sheet:  Hot- or cold-rolled, except use cold-rolled where finished work will
be exposed to view.

1. Hot-Rolled Steel Sheet:  ASTM A1011/A1011M, Designation CS (commercial steel).

2. Cold-Rolled Steel Sheet:  ASTM A1008/A1008M, Designation CS (commercial steel).
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E. Concrete Fill:  Type specified in Section 03 3000.

F. Concrete Reinforcement:  Mesh type, galvanized.

2.04 ACCESSORIES

A. Steel Bolts, Nuts, and Washers:  ASTM A325 (ASTM A325M), Type 1.

B. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

C. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

2.05 SHOP FINISHING

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

B. Do not prime surfaces in direct contact with concrete or where field welding is required.

C. Prime Painting:  Use specified shop- and touch-up primer.

1. Preparation of Steel:  In accordance with SSPC-SP 2, Hand Tool Cleaning.

2. Number of Coats:  One.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. When field welding is required, clean and strip primed steel items to bare metal.

B. Supply items required to be cast into concrete and embedded in masonry with setting
templates.

3.03 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.

B. Provide anchors, plates, angles, hangers, and struts required for connecting stairs to structure.

C. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

D. Provide welded field joints where specifically indicated on drawings.  Perform field welding in
accordance with AWS D1.1/D1.1M.

E. Other field joints may be either welded or bolted provided the result complies with the limitations
specified for jointing quality levels.

F. Obtain approval prior to site cutting or creating adjustments not scheduled.

G. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in
contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

END OF SECTION
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SECTION 06 1000

ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Structural dimension lumber framing.

B. Non-structural dimension lumber framing.

C. Rough opening framing for doors, windows, and roof openings.

D. Roofing nailers.

E. Roofing cant strips.

F. Preservative treated wood materials.

G. Miscellaneous framing and sheathing.

H. Communications and electrical room mounting boards.

I. Concealed wood blocking, nailers, and supports.

J. Miscellaneous wood nailers, furring, and grounds.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 06 1500 - Composite Decking.

B. Section 06 2000 - Finish Carpentry.

C. Section 07 6200 - Sheet Metal Flashing and Trim:  Sill flashings.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 2009.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

C. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2012.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

E. AWPA U1 - Use Category System: User Specification for Treated Wood; American Wood
Protection Association; 2012.

F. PS 1 - Structural Plywood; 2009.

G. PS 2 - Performance Standard for Wood-Based Structural-Use Panels; National Institute of
Standards and Technology, U.S. Department of Commerce; 2010.

H. PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology,
Department of Commerce; 2010.

I. WWPA G-5 - Western Lumber Grading Rules; Western Wood Products Association; 2011.

1.04 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation. 

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.

1. Species:  Douglas Fir-Larch, unless otherwise indicated.

2. If no species is specified, provide any species graded by the agency specified; if no
grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.
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3. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Grading Agency:  Western Wood Products Association (WWPA).

B. Sizes:  Nominal sizes as indicated on drawings, S4S.

C. Moisture Content:  S-dry or MC19.

D. Stud Framing (2 by 2 through 2 by 6 ):

1. Species:  Any allowed under referenced grading rules.

2. Grade:  No. 2.

E. Joist, Rafter, and Small Beam Framing (2 by 6 through 4 by 16 ):

F. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.

2. Boards:  Standard or No. 3.

2.03 CONSTRUCTION PANELS

A. Roof Sheathing:  Any PS 2 type, rated Structural I Sheathing.

1. Bond Classification:  Exterior.

2. Span Rating:  60.

3. Performance Category:  5/8 PERF CAT.

B. Communications and Electrical Room Mounting Boards:  PS 1 A-D plywood, or medium density
fiberboard; 3/4 inch thick; flame spread index of 25 or less, smoke developed index of 450 or
less, when tested in accordance with ASTM E84.

C. Other Applications:

1. Plywood Concealed From View But Located Within Exterior Enclosure:  PS 1, C-C
Plugged or better, Exterior grade.

2. Plywood Exposed to View But Not Exposed to Weather:  PS 1, A-D, or better.

3. Other Locations:  PS 1, C-D Plugged or better.

2.04 ACCESSORIES

A. Fasteners and Anchors:

1. Metal and Finish:  Hot-dipped galvanized steel per ASTM A 153/A 153M for high humidity
and preservative-treated wood locations, unfinished steel elsewhere.

2. Drywall Screws:  Bugle head, hardened steel, power driven type, length three times
thickness of sheathing.

3. Anchors:  Toggle bolt type for anchorage to hollow masonry.

B. Die-Stamped Connectors:  Hot dipped galvanized steel, sized to suit framing conditions. 

C. Joist Hangers:  Hot dipped galvanized steel, sized to suit framing conditions. 

D. Sill Flashing:  As specified in Section 07 6200.

2.05 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.  

1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an
ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards. 

B. Preservative Treatment:



ROUGH CARPENTRY

15-015 / David Street Station   06 1000 - 3 

1. Preservative Pressure Treatment of Lumber in Contact with Soil: AWPA U1, Use Category
UC4A, Commodity Specification A using waterborne preservative to 0.4 lb/cu ft retention.

PART 3  EXECUTION

3.01 PREPARATION

A. Where wood framing bears on cementitious foundations, install full width sill flashing continuous
over top of foundation, lap ends of flashing minimum of 4 inches and seal.

B. Coordinate installation of rough carpentry members specified in other sections.

3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste. 

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.03 FRAMING INSTALLATION

A. Set structural members level, plumb, and true to line.  Discard pieces with defects that would
lower required strength or result in unacceptable appearance of exposed members.

B. Make provisions for temporary construction loads, and provide temporary bracing sufficient to
maintain structure in true alignment and safe condition until completion of erection and
installation of permanent bracing.

C. Install structural members full length without splices unless otherwise specifically detailed.

D. Comply with member sizes, spacing, and configurations indicated, and fastener size and
spacing indicated, but not less than required by applicable codes and AFPA Wood Frame
Construction Manual.

3.04 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

C. Provide the following specific non-structural framing and blocking:

1. Cabinets and shelf supports.

2. Wall brackets.

3. Handrails.

4. Grab bars.

5. Towel and bath accessories.

6. Wall-mounted door stops.

7. Chalkboards and marker boards.

8. Wall paneling and trim.

9. Joints of rigid wall coverings that occur between studs.

3.05 INSTALLATION OF CONSTRUCTION PANELS

A. Roof Sheathing:  Secure panels with long dimension perpendicular to framing members, with
ends staggered and over firm bearing.

1. Screw panels to framing;  staples are not permitted.

B. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and into
studs in field of board.

1. Where boards are indicated as full floor-to-ceiling height, install with long edge of board
parallel to studs.
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2. Install adjacent boards without gaps.

END OF SECTION
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SECTION 06 1500

COMPOSITE DECKING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Composite decking.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 06 1000 - Rough Carpentry:  Bearing support.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate deck framing system and product info.

C. Samples of Composite Deck Exposed To View:  Submit two samples, 6 by 6 inch in size
illustrating wood grain, stain, and finish.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum five years of documented experience and certified by AITC.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Composite Decking:

1. Fiberon; Product: Pro-tect, www.fiberondecking.com.

2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS

A. Composite Decking:  Recycled hardwood mixed with polypropylene and molded into standard
lumber board sizes and accessory shapes; minimum polypropylene content of 40 percent.

1. Texture:  Molded wood grain finish one side; smooth, matte finish on the other.

2. Color:  Select from manufacturer's standard colors.

3. Edges, Field Boards:  Square.

4. Surface Burning Characteristics:  Flame spread index of 80, maximum; smoke developed
index of 285, maximum; when tested in accordance with ASTM E84.

2.03 ACCESSORIES

A. Fasteners and Anchors:

1. Fastener Type and Finish for Composite Decking:  Stainless steel, trim head. 

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that support framing is ready to receive decking.

3.02 PREPARATION

A. Coordinate placement of bearing items.

3.03 INSTALLATION - BOARD DECKING

A. Install decking perpendicular to framing members, with ends staggered over firm bearing.

B. Secure with fasteners.

C. Maintain decking joint space of 1/4 inch maximum.
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3.04 TOLERANCES

A. Surface Flatness of Decking Without Load:  1/4 inch in 10 feet maximum, and 1/2 inch in 30
feet maximum.

END OF SECTION
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SECTION 06 2000

FINISH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Finish carpentry items.

B. Wood trim, covers, and casings.

C. Exposed wood framing members.

D. Hardware and attachment accessories.

E. Melamine shelving.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 05 1200 - Structural Steel:  Supports for finish wood material.

B. Section 06 1000 - Rough Carpentry:  Support framing, grounds, and concealed blocking.

C. Section 09 9000 - Painting and Coating:  Finishing of finish carpentry items.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 2009.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014.

C. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers
Association; 2005.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Protect work from moisture damage.

PART 2  PRODUCTS

2.01 FINISH CARPENTRY ITEMS

A. Quality Grade:  Unless otherwise indicated provide products of quality specified by
AWI/AWMAC/WI (AWS) for Custom Grade.

B. Exterior Woodwork Items:

1. Guardrail wood boards.

2. Beam and column covers.

3. Trellis construction.

4. Soffit/Ceiling finish - tongue and groove boards.

2.02 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.

2.03 LUMBER MATERIALS

A. Softwood Lumber:  cedar species, rough sawn (smooth at tongue and groove ceiling boards),
maximum moisture content of 6 percent; with vertical grain, of quality suitable for transparent
finish.

B. Reclaimed Lumber:  Wyoming Snow Fence wood reclaimed from WYDOT wind breaks around
the state.

2.04 SHEET MATERIALS

A. Particleboard:  ANSI A208.1; Composed of wood chips, sawdust, or flakes of medium density,
made with waterproof resin binders; of grade to suit application; sanded faces.

2.05 PLASTIC LAMINATE MATERIALS

A. Low Pressure Laminate:  Melamine; white color and matte surface texture.

B. Laminate Adhesive:  Type recommended by laminate manufacturer to suit application; not
containing formaldehyde or other volatile organic compounds.
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2.06 FASTENINGS

A. Fasteners:  Of size and type to suit application; standard finish in concealed locations and
stainless steel finish in exposed locations.

2.07 ACCESSORIES

A. Primer:  Alkyd primer sealer.

B. Wood Filler:  Solvent base, tinted to match surface finish color.

2.08 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.

B. Cap exposed plastic laminate finish edges with material of same finish and pattern.

C. When necessary to cut and fit on site, provide materials with ample allowance for cutting. 
Provide trim for scribing and site cutting.

D. Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes.  Fit
corners and joints hairline; secure with concealed fasteners.    

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify mechanical, electrical, and building items affecting work of this section are placed and
ready to receive this work.

3.02 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI (AWS) requirements for grade indicated.

B. Set and secure materials and components in place, plumb and level.

C. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use
additional overlay trim to conceal larger gaps.

3.03 PREPARATION FOR SITE FINISHING

A. Set exposed fasteners.  Apply wood filler in exposed fastener indentations. Sand work smooth.

B. Site Finishing:  See Section 09 9000.

C. Before installation, prime paint surfaces of items or assemblies to be in contact with
cementitious materials.

3.04 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.

B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION
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SECTION 06 6000

FIBERGLASS FABRICATIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fiberglass Reinforced Polymer (FRP) Handrails.

1.02 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals governed by this section necessary to
install the fiberglass reinforced polymer (FRP) products as specified herein.

1.03 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 04 2000 - Unit Masonry:  Attachment of handrails to CMU walls.

1.04 REFERENCE STANDARDS

A. ASTM D792 - Standard Test Methods for Density and Specific Gravity (Relative Density) of
Plastics by Displacement; 2013.

B. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 2010.

C. ASTM D696 - Standard Test Method for Coefficient fo Linear Thermal Expansion of Plastics
Between -30 degrees C and 30 degrees C with a Vitreous Silica Dilatometer; 2016.

D. ASTM D4385 - Standard Practice for Classifying Visual Defects in Thermosetting Reinforced
Plastic Pultruded Products; 2013.

1.05 QUALITY ASSURANCE

A. The material covered by these specifications shall be furnished by an ISO-9001:2008 certified
manufacturer of proven ability who is regularly engaged in the manufacture, fabrication and
installation of FRP systems.

B. Substitution of any component or modification of system shall be made only when approved by
the Architect or Design Engineer.

C. Fabricator Qualifications: Firm experienced in successfully producing FRP fabrications similar to
that indicated for this project, with sufficient production capacity to produce required units
without causing delay in the work.

D. In addition to requirements of these specifications, comply with manufacturer’s instructions and
recommendations for work.

1.06 DESIGN CRITERIA

A. The FRP standard railing system, including connections, shall be designed to meet the
configuration and loading requirements of OSHA 1910.23 and IBC with a minimum 2.0 factor of
safety.

B. Temperature exposure is limited to 100°F (38°C) unless specifically stated otherwise in
drawings and/or supplementary conditions.

1.07 SUBMITTALS

A. Shop drawings of all fabricated guardrail/handrail shall be submitted to the Architect for
approval.

B. Manufacturer’s catalog data showing:

1. Materials of construction

2. Dimensions, spacings, and construction guardrails/handrails.

3. Detail shop drawings showing:

a. Dimensions

b. Sectional assembly

c. Location and identification mark

d. Size and type of supporting frames required

4. Samples of each type of product shall be submitted for approval.
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1.08 SHIPPING AND STORAGE INSTRUCTIONS

A. All systems, sub-systems and structures shall be shop fabricated and assembled into the
largest practical size suitable for transporting.

B. All materials and equipment necessary for the fabrication and installation of guardrail/handrail
and appurtenances shall be stored before, during, and after shipment in a manner to prevent
cracking, twisting, bending, breaking, chipping or damage of any kind to the materials or
equipment, including damage due to over exposure to the sun.  Any material which, in the
opinion of the Architect, has become damaged as to be unfit for use, shall be promptly removed
from the site of work, and the Contractor shall receive no compensation for the damaged
material or its removal.

C. Identify and match-mark all materials, items and fabrications for installation and field assembly.

PART 2  PRODUCTS

2.01 GENERAL

A. Materials used in the manufacture of the FRP products shall be raw materials in conformance
with the specification and certified as meeting the manufacturer’s approved list of raw materials.

B. All raw materials shall be as specified by the contract.

C. The visual quality of the pultruded shapes shall conform to ASTM D4385.

D. FRP guardrail/handrail shall be manufactured using a pultruded process utilizing polyester or
vinyl ester resin with flame retardant and ultraviolet (UV) inhibitor additives.  A synthetic surface
veil fabric shall encase the glass reinforcement.  FRP shapes shall achieve a flame spread
rating of 25 or less in accordance with ASTM test method E-84, the flammability characteristics
of UL 94 V0 and the self-extinguishing requirements of ASTM D635.

E. If required, after fabrication, all cut ends, holes and abrasions of FRP shapes shall be sealed
with a compatible resin coating.

F. All exposed surfaces shall be smooth and true to form, consistent with ASTM D4385.

G. Manufacturers:

1. Pultruded FRP products shall be manufactured and fabricated in the USA. Manufacturer
shall provide a written Certificate of Compliance.

2. The materials covered by these specifications shall be furnished by an ISO-9001:2008
manufacturer.

3. Approved Manufacturers:

a. Ultra Fiberglass Systems; Milwakee, WI: www.ultrafiberglass.com

b. Fibergrate Composite Structures; Dallas, TX:  www.fibergrate.com.

c. Strongwell Corporation; Bristol, VA:  www.strongwell.com.

d. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FRP STANDARD RAILINGS

A. Design

1. The FRP standard railing system, including connections, shall be designed to meet the
configuration and loading requirements of OSHA 1910.23 and IBC with a minimum 2.0
factor of safety.

2. Handrail layout and installation shall be as indicated on the plans.

3. Material

a. The rails and/or posts shall be:

1) 1-1/2" diameter round tubes

b. The pultruded parts shall be made with a fire retardant resin that achieves a flame
spread rating of 25 or less in accordance with ASTM test method E84, flammability
characteristics of UL 94 V0 and meet the self-extinguishing requirement of ASTM
D635.  The resin matrix shall be polyester or vinyl ester and shall contain a UV
inhibitor.  The parts shall be coated with an industrial grade polyurethane coating for
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additional UV protection and wear resistance.  The color shall be chosen from
manufacturer’s standard colors.

2.03 STANDARD RAILING FIBERGLASS PULTRUDED MATERIAL PROPERTIES

A. ROUND TUBE PROPERTIES

B. Ultimate Flexural Stress (psi):  60,000

1. Full Section (N/mm2):   414

C. Flexural Modulus (non-phenolic)(psi x 10^6): 4.5

1. Full Section (N/mm2):   31,000

D. Flexural Modulus (phenolic)(psi x 10^6):  6.0

1. Full Section (N/mm2):   41,400

E. Density (ASTM D792)(lbs/in3):  0.065 - 0.075

1. (g/cc):    1.80 - 2.08

F. 24 hr. Water Absorption (non-phenolic) 

1. (ASTM D570) (% max by wt.):  0.6

G. 24 hr. Water Absorption (phenolic)

1. (ASTM D570) (% max by wt.):  2.0

H. Coefficient Of Thermal Expansion,  

1. (ASTM D696)(10^-6 in/in/oF)  7

2. Lengthwise (10^-5 mm/mm/oC)  1.2

2.04 FABRICATION OF STANDARD RAILING SYSTEM

A. The fiberglass standard railing system shall be fabricated into finished sections by fabricating
and joining together the pultruded round tube using glass-reinforced thermoset components;
epoxy bonded and connected as shown in the fabrication details.

B. Installation of Handrail Sections

1. The fabricated railing sections shall be supplied complete with fittings by the FRP
manufacturer.  The components used to join fabricated sections together may be shipped
loose, to be epoxied and riveted, if required, together, if required in the field by the
contractor.

2. Provide manufacturers typical wall mounted supports as detailed in the drawings.

3. The fabricated handrail sections shall be installed as shown on the approved shop
drawings.  The handrail sections shall be accurately located, erected plumb and level.  The
sections shall be fastened to the structure as shown on the approved shop drawings.

PART 3  EXECUTION

3.01 PREPARATION

A. Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions and
directions for installation of anchorages, including concrete inserts, sleeves, anchor bolts and
miscellaneous items having integral anchors that are to be embedded in concrete or masonry
construction.  Coordinate delivery of such items to project site.

3.02 INSPECTION AND TESTING

A. The Architect shall have the right to inspect and test all materials to be furnished under these
specifications prior to their shipment from the point of manufacture.

3.03 3.03    INSTALLATION, GENERAL

A. Fastening to in-place construction:  Provide anchorage devices and fasteners where necessary
for securing miscellaneous FRP fabrications to in-place construction; include threaded fasteners
for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts and other connectors.

B. Cutting, fitting and placement:  Perform cutting, drilling and fitting required for installation of
miscellaneous FRP fabrications.  Set FRP fabrication accurately in location, alignment and
elevation; with edges and surfaces level, plumb, true and free of rack; measured from
established lines and levels.
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C. Provide temporary bracing or anchors in form work for items that are to be built into concrete
masonry or similar construction.

3.04 ALL FRP INSTALLATION

A. If required, all field cut and drilled edges, holes and abrasions shall be sealed with a catalyzed
resin compatible with the original resin as recommended by the manufacturer.

B. Install items specified as indicated and in accordance with manufacturer’s instructions.

END OF SECTION
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SECTION 06 6100

SOLID SURFACE FABRICATIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Solid Surface window sills.

1.02 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Samples:  Submit two samples representative of window sills, 4 x 4 inch in size, illustrating
color, texture, and finish.

C. Manufacturer's Installation Instructions:  Indicate preparation of opening required, rough-in
sizes;  tolerances for item placement, temporary bracing of components.

D. Maintenance Data:  Indicate list of approved cleaning materials and procedures required; list of
substances that are harmful to the component materials.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum five years of documented experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Solid Surface Fabrications:

1. Dupont; Corian, www.dupont.com.

2. Wilsonart LLC;  www.wilsonart.com.

3. Formica Corporation; www.formica.com

4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS

A. Provide finished products having flame spread index of 35 and smoke developed index of 15,
when tested in accordance with ASTM E84 in thickness of 3/4 inch.

B. Resin:  Proprietary type, with integral coloring, stain resistant to domestic chemicals and
cleaners.

2.03 FABRICATION

A. Fabricate components by adhering together per manufacturer's recommendations to achieve
shape and configuration show in drawings.

B. Radius corners and edges.

2.04 FINISH

A. Color:  As selected from manufacturer's range of colors for price group A and B.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that joint preparation and affected dimensions are acceptable.

3.02 PREPARATION

A. Provide anchoring devices for installation .

B. Provide templates and rough-in measurements.
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3.03 INSTALLATION

A. Install components in accordance with  manufacturer's instructions.

B. Align work plumb and level.

C. Rigidly anchor to substrate to prevent misalignment.

3.04 TOLERANCES

A. Maximum Variation From True Dimension:  1/8 inch.

B. Maximum Offset From True Position:  1/8 inch.

3.05 CLEANING

A. Clean and polish surfaces in accordance with manufacturer's instructions.

3.06 PROTECTION

A. Do not permit construction near unprotected surfaces.

END OF SECTION
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SECTION 07 1113

BITUMINOUS DAMPPROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Bituminous or Water-based dampproofing.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 03 3000 - Cast-in-Place Concrete:  Concrete substrate.

B. Section 07 2100 - Thermal Insulation:  Rigid insulation board used as protection board.

1.03 REFERENCE STANDARDS

A. ASTM D41/D41M - Standard Specification for Asphalt Primer Used in Roofing, Dampproofing,
and Waterproofing; 2011.

B. ASTM D449/D449M - Standard Specification for Asphalt Used in Dampproofing and
Waterproofing; 2003 (Reapproved 2014).

C. ASTM D1187/D1187M - Standard Specification for Asphalt-Base Emulsions for Use as
Protective Coatings for Metal; 1997 (Reapproved 2011).

D. ASTM D1227 - Standard Specification for Emulsified Asphalt Used as a Protective Coating for
Roofing; 2013.

E. NRCA ML104 - The NRCA Roofing and Waterproofing; National Roofing Contractors
Association; Fifth Edition, with interim updates.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide properties of primer, bitumen, and mastics.

C. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

1.05 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application
until dampproofing has cured.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. W.R. Meadows, Inc.; Product Seal Mastic Emulsion #721.

B. Other Acceptable Manufacturers:

1. Mar-Flex Systems, Inc:  www.mar-flex.com/sle.

2. Deco Products, Inc.; Deco 20 Dampproof Coating:  www.decoproducts.com.

3. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 DAMPPROOFING PRODUCTS

A. Bituminous Dampproofing:  Cold-applied water-based emulsion; asphalt with mineral colloid or
chemical emulsifying agent; with or without fiber reinforcement; asbestos-free; suitable for
application on vertical and horizontal surfaces.

1. Composition - Vertical Application:  ASTM D1227 Type III or ASTM D1187 Type I.

2. Composition - Horizontal and Low-Slope Application:  ASTM D1227 Type II or III.

3. VOC Content:  Not more than permitted by local, State, and federal regulations.

4. Applied Thickness:  1/16 inch, minimum, wet film.

5. Products:

a. W.R. Meadows, Inc.; Sealmastic Emulsion Type II (brush/spray-grade): 
www.wrmeadows.com.

b. Substitutions:  See Section 01 6000 - Product Requirements.
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B. Water-based dampproofing material may be submitted for approval in substitution of asphaltic
material, see manufacturer list above for products already approved.

C. Primers, Mastics, and Related Materials:  Type as recommended by dampproofing
manufacturer.

2.03 COLD ASPHALTIC MATERIALS

A. Bitumen:  Emulsified asphalt, ASTM D1227; with fiber reinforcement other than asbestos (Type
II).

B. Asphalt Primer:  ASTM D41/D41M, compatible with substrate.

C. Sealing Mastic:  Asphalt roof cement, ASTM D2822, Type I.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify substrate surfaces are durable, free of matter detrimental to adhesion or application of
dampproofing system.

C. Verify that items that penetrate surfaces to receive dampproofing are securely installed.

3.02 PREPARATION

A. Protect adjacent surfaces not designated to receive dampproofing.

B. Clean and prepare surfaces to receive dampproofing in accordance with manufacturer's
instructions.

C. Do not apply dampproofing to surfaces unacceptable to manufacturer.

D. Apply mastic to seal penetrations, small cracks, or minor honeycomb in substrate.

3.03 APPLICATION

A. Foundation Walls:  Apply two coats of asphalt dampproofing.

B. Perform work in accordance with NRCA Roofing and Waterproofing Manual.

C. Prime surfaces in accordance with manufacturer's instructions.

D. Apply bitumen with roller or by spray application.

E. Apply from 2 inches below finish grade elevation down to top of footings.

F. Seal items projecting through dampproofing surface with mastic.  Seal watertight.

END OF SECTION
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SECTION 07 1300

SHEET WATERPROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sheet membrane waterproofing.

B. Below-grade waterproofing accessories.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 03 3000 - Cast-in-Place Concrete:  Concrete substrate.

B. Section 07 2100 - Thermal Insulation:  Insulation used for protective cover.

1.03 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-
Tension; 2006a (Reapproved 2013).

B. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 (Reapproved
2010).

C. ASTM D746 - Standard Test Method for Brittleness Temperature of Plastics and Elastomers by
Impact; 2014.

D. ASTM D882 - Standard Test Method for Tensile Properties of Thin Plastic Sheeting; 2012.

E. ASTM D903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds; 1998
(Reapproved 2010).

F. ASTM D1876 - Standard Test Method for Peel Resistance of Adhesives (T-Peel Test); 2008,

G. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2015a.

H. ASTM D5385/D5385M - Standard Test Method for Hydrostatic Pressure Resistance of
Waterproofing Membranes; 1993 (Reapproved 2014).

I. ASTM D6134 - Standard Specification for Vulcanized Rubber Sheets Used in Waterproofing
Systems; 2007 (Reapproved 2013).

J. ASTM E96/E96M - Standard Test Methods For Water Vapor Transmission of Materials; 2014.

K. ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with
Earth Under Concrete Slabs, on Walls, or as Ground Cover; 2008a (Reapproved 2013).

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for membrane.

C. Manufacturer's Installation Instructions:  Indicate special procedures.

1.05 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application
and until liquid or mastic accessories have cured.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.01 MEMBRANE MATERIALS

A. Self-Adhered Modified Bituminous Membrane:

1. Thickness:  60 mil (0.060 inch).

2. Sheet Width:  36 inches.

3. Tensile Strength:
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a. Film:  5000 pounds per square inch, minimum, measured according to ASTM D882
and at grip-separation rate of 2 inches per minute.

b. Membrane:  325 pounds per square inch, minimum, measured according to ASTM
D412 Method A, using die C and at spindle-separation rate of 2 inches per minute.

4. Elongation at Break:  300 percent, minimum, measured according to ASTM D412.

5. Water Vapor Permeance:  0.05 perm, maximum, measured in accordance with ASTM
E96/E96M.

6. Low Temperature Flexibility:  Unaffected when tested according to ASTM D1970/D1970M
at minus 20 degrees F, 180 degree bend on 1 inch mandrel.

7. Peel Strength:  7 pounds per inch, minimum, when tested according to ASTM D903.

8. Lap Adhesion Strength:  5 pounds per inch, minimum, when tested according to ASTM
D1876.

9. Puncture Resistance:  50 pounds, minimum, measured in accordance with ASTM
E154/E154M.

10. Water Absorption: 0.1 percent increase in weight, maximum, measured in accordance with
ASTM D570, 24 hour immersion.

11. Hydrostatic Resistance:  Resists the weight of 200 feet when tested according to ASTM
D5385/D5385M.

12. Adhesives, Sealants, Tapes, and Accessories:  As recommended by membrane
manufacturer.

13. Manufacturers:

a. Carlisle Coatings & Waterproofing Incorporated; MiraDRI 860/861: 
www.carlisleccw.com/sle.

b. W.R. Meadows, Inc; MEL-ROL:  www.wrmeadows.com.

c. Deco Products, Inc.; Deco 20 Seal Waterproofing Membrane: 
www.decoproducts.com.

d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Seaming Materials:  As recommended by membrane manufacturer.

C. Membrane Sealant:  As recommended by membrane manufacturer.

2.02 ACCESSORIES

A. Protection Board:  Rigid insulation specified in Section 07 2100.

B. Protection Board:  Type capable of preventing damage to waterproofing due to backfilling and
construction traffic.

1. Use one of the following:

a. Hardboard, 1/8 inch thick.

b. Asphalt impregnated wood fiberboard, 1/4 inch thick.

c. Polystyrene foam board, 1 inch thick.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify substrate surfaces are durable; free of matter detrimental to adhesion or application of
waterproofing system.

C. Verify that items that penetrate surfaces to receive waterproofing are securely installed.

3.02 PREPARATION

A. Protect adjacent surfaces not designated to receive waterproofing.

B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's
instructions.  Vacuum substrate clean.

C. Do not apply waterproofing to surfaces unacceptable to membrane manufacturer.

D. Surfaces for Adhesive Bonding: Apply surface conditioner at a rate recommended by
manufacturer.  Protect conditioner from rain or frost until dry.
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3.03 INSTALLATION - MEMBRANE

A. Install membrane waterproofing in accordance with manufacturer's instructions.

B. Roll out membrane.  Minimize wrinkles and bubbles.

C. Self-Adhering Membrane: Remove release paper layer.  Roll out on substrate with a mechanical
roller to encourage full contact bond.

D. Overlap edges and ends and seal by method recommended by manufacturer, minimum 3
inches.  Seal permanently waterproof.  

E. Reinforce membrane with multiple thickness of membrane material over joints, whether joints
are static or dynamic.

F. Weather lap joints on sloped substrate in direction of drainage.  Seal joints and seams.

G. Install flexible flashings.  Seal items penetrating through membrane with flexible flashings.  Seal
watertight to membrane.

H. Seal membrane and flashings to adjoining surfaces. Install termination bar at all edges. Install
counterflashing over all exposed edges.

3.04 INSTALLATION - PROTECTION BOARD

A. Place protection board directly against membrane; butt joints.  Scribe and cut boards around
projections, penetrations, and interruptions.

B. Adhere protection board to substrate with compatible adhesive.

3.05 PROTECTION

A. Do not permit traffic over unprotected or uncovered membrane.

END OF SECTION
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SECTION 07 2100

THERMAL INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Board insulation and integral vapor retarder at perimeter foundation wall, underside of floor
slabs, over roof deck, and exterior wall behind metal/concrete wall finish.

B. Mineral Wool for filling wall to ceiling connections to prevent sound transfer.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 03 3000 - Cast-in-Place Concrete:  Insulation under concrete slabs and at foundations
perimeter.

B. Section 04 2000 - Reinforced Unit Masonry Assemblies:  Envelope insulation attached to
exterior CMU walls.

C. Section 07 5400 - Thermoplastic Membrane Roofing:  Insulation specified as part of roofing
system.

D. Section 07 5400 - Thermoplastic Membrane Roofing:  Installation requirements for board
insulation over low slope roof deck specified in this section.

1.03 REFERENCE STANDARDS

A. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2013.

B. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2015a.

C. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2014.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

E. ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At 750
Degrees C; 2012.

F. ASTM E2357 - Standard Test Method for Determining Air Leakage of Air Barrier Assemblies;
2011.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance criteria, and product
limitations.

C. Manufacturer's Installation Instructions:  Include information on special environmental conditions
required for installation and installation techniques.

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

1.05 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

B. Verify that all penetrations through insulation with integral vapor retarder are sealed tight to
provide complete system for weather barrier.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Insulation Under Concrete Slabs:  High Compressive Strength board.

B. Insulation at Perimeter of Foundation:  Extruded polystyrene board.
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C. Insulation Over Concrete Masonry Unit Walls, Continuous:  Polyisocyanurate or Polyiso with
Nail Base board.

D. Insulation at Top of Wall Sound Conditions:  Mineral wool batt insulation.

E. Insulation Over Roof Deck:  Polyisocyanurate board.

2.02 FOAM BOARD INSULATION MATERIALS

A. Extruded Polystyrene Board Insulation:  Extruded polystyrene board; ASTM C578; with either
natural skin or cut cell surfaces, and the following characteristics:

1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.

2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E84.

3. Board Size:  48 x 96 inch.

4. Board Thickness:  As indicated on drawings.

5. Thermal Resistance: R-value per inch of 5

6. Board Edges:  Square.

7. Manufacturers:

a. Dow Chemical Co:  www.dowbuildingsolutions.com.

b. Owens Corning Corp:  www.owenscorning.com.

8. Substitutions:  See Section 01 6000 - Product Requirements.

B. Polyisocyanurate Board Insulation with Facers Both Sides:  Rigid cellular foam, complying with
ASTM C1289; Type I, aluminum foil both faces; Class 1, non-reinforced foam core.

1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.

2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E84.

3. Board Size:  48 by 96 inch.

4. Board Thickness:  As indicated on drawings.

5. Thermal Resistance: R-value per inch of 6.5

6. Board Edges:  Square for roof boards, Shiplap on long edges for exterior walls.

7. Exterior facing:  minimum 4 mil embossed thermoset coated aluminum

8. Interior facing:  minimum 1.25 mil embossed aluminum

9. Manufacturers:

a. Dow Chemical Co; Thermax (ci) Exterior Insulation: www.dowbuildingsolutions.com.

b. GAF; EnergyGuard Polyiso Insulation:  www.gaf.com/sle.

c. Johns Manville; AP Foil-Faced: www.jm.com.

d. Owens Corning Corp:  www.owenscorning.com

10. Substitutions:  See Section 01 6000 - Product Requirements.

C. Composite Polyisocyanurate Board Insulation Faced with Plywood:  Rigid cellular foam,
complying with ASTM C1289; Type V, fire-retardant-treated plywood one face, glass fiber mat
facer one face, Class 3.

1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.

2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E84.

3. Board Size:  48 by 96 inch.

4. Plywood Thickness:  5/8 inch.

5. Insulation Board Thickness:  2 inches.

6. Thermal Resistance:  R-value of 12.7 minimum.

7. Board Edges:  Square.

8. Manufacturers:

a. Carlisle Coatings & Waterproofing; R2+ Base Commercial Grade Insulating Nail
Base:  www.carlisleccw.com.

b. Rmax; Therma-Base-CI: www.rmax.com

9. Substitutions:  See Section 01 6000 - Product Requirements.

D. High Compressive Strength Rigid Board Insulation:   ASTM D1621, 40 psi; Extruded polystyrene
board, closed-cell foam panel with continuous skin face and back surfaces

1. Thermal Resistance:  R-value per inch of 5.

2. Thickness:  As indicated on drawings.
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3. Board Size:  48 by 96 inch.

4. Manufacturers:

a. Dow Chemical Co; Styrofoam Highload 40:  www.dowbuildingsolutions.com.

b. Owens Corning Insulating Systems, LLC; Foamular 400:  www.owenscorning.com.

5. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 BATT INSULATION MATERIALS

A. Mineral Fiber Batt Insulation:  Flexible or semi-rigid preformed batt or blanket, complying with
ASTM C665; friction fit; unfaced flame spread index of 0 (zero) when tested in accordance with
ASTM E84.

1. Smoke Developed Index:  0 (zero), when tested in accordance with ASTM E84.

2. Thickness:  As necessary to fill space/void.

2.04 ACCESSORIES

A. Tape:  On exterior wall locations use:  Woven polypropylene film with a butyl rubber adhesive,
self-sealing, self-healing, fully adhered flashing that meets AAMA 711 standard.

1. Product:  Dow, Weathermate Straight Flashing, www.dowbuildingsolutions.com

2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Tape:  Polypropylene self-adhering type, mesh reinforced, 4 inch wide.

C. Insulation Fasteners:  Appropriate for purpose intended approved by manufacturer.

1. Length as required for thickness of insulation material and penetration of deck substrate.

D. Adhesive:  Type recommended by insulation manufacturer for application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates are
ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Install boards horizontally on foundation perimeter.

1. Place boards to maximize adhesive contact.

2. Install in running bond pattern.

3. Butt edges and ends tightly to adjacent boards and to protrusions.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 BOARD INSTALLATION AT EXTERIOR WALLS

A. Install boards horizontally on walls.

1. Install in running bond pattern.

2. Butt edges and ends tightly to adjacent boards and to protrusions.

3. Make sure shiplap board edges are postitioned to direct water to the exterior of the wall.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

C. Place 6 inch wide polypropylene sheet at perimeter of wall openings, from adhesive vapor
retarder bed to window and door frames.  Tape seal in place to ensure continuity of vapor
retarder and air seal.

3.04 BOARD INSTALLATION UNDER CONCRETE SLABS

A. Place insulation under slabs on grade after base for slab has been compacted.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

C. Prevent insulation from being displaced or damaged while placing vapor retarder and placing
slab.
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3.05 BOARD INSTALLATION OVER LOW SLOPE ROOF DECK

A. Installation of board insulation over low slope roof deck is specified in Section 07 5400.

3.06 BATT INSTALLATION

A. Install insulation in accordance with manufacturer's instructions.

B. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.

C. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services
within the plane of the insulation.

D. PROTECTION

1. Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION
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SECTION 07 4113

METAL ROOF PANELS

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Architectural roofing system of preformed steel panels.

B. Fastening system.

C. Snow Guards

D. Accessories and miscellaneous components.

1.02 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Storage and handling requirements and recommendations.

2. Installation methods.

3. Specimen warranty.

C. Shop Drawings:  Include layouts of roof panels, details of edge and penetration conditions,
spacing and type of connections, flashings, underlayments, and special conditions.

1. Show work to be field-fabricated or field-assembled.

D. Verification Samples:  For each roofing system specified, submit samples of minimum size 2
inches square, representing actual roofing metal, thickness, profile, color, and texture.

E. Warranty:  Submit specified manufacturer's warranty and ensure that forms have been
completed in Owner's name and are registered with manufacturer.

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in the manufacture of roofing systems
similar to those required for this project.

1. Not less than 5 years of documented experience.

B. Installer Qualifications:  Company trained and authorized by roofing system manufacturer.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Provide strippable plastic protection on prefinished roofing panels for removal after installation.

B. Store roofing panels on project site as recommended by manufacturer to minimize damage to
panels prior to installation.

1.05 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Finish Warranty:  Provide manufacturer’s special warranty covering failure of factory-applied
exterior finish on metal roof panels and agreeing to repair or replace panels that show evidence
of finish degradation, including significant fading, chalking, cracking, or peeling within specified
warranty period of 5 year period from date of Substantial Completion.

C. Waterproofing Warranty:  Provide manufacturer’s warranty for weathertightness of roofing
system, including agreement to repair or replace roofing that fails to keep out water within
specified warranty period of 5 years from date of Substantial Completion.

PART 2   PRODUCTS

2.01 MANUFACTURERS

A. Acceptable manufacturers:

1. Bridger Steel; Mechanical Lock Metal Roofing - Truten A606 (Corten): 
www.bridgersteel.com

B. Substitutions:  See Section 01 6000 - Product Requirements.
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2.02 ARCHITECTURAL METAL ROOF PANELS

A. Architectural Metal Roofing:  Provide complete engineered system complying with specified
requirements and capable of remaining weathertight while withstanding anticipated movement
of substrate and thermally induced movement of roofing system.

B. Metal Panels:  Factory-formed panels with built-in finish.

1. Steel Panels:  

a. 26 ga. steel created with mixture of copper, phosphorus and silicon that provides a
fine textured oxide surface film resistant to corrosion by weather or atmospheric
conditions (Truten A606 or also known as Corten).

2. Profile:  Standing seam, with minimum 1.5 inch seam height; concealed fastener system
for field seaming with special tool.

3. Texture:  Smooth.

4. Length:  Maximum possible length to minimize lapped joints. Where lapped joints are
unavoidable, space laps so that each sheet spans over three or more supports.

5. Width:  Maximum panel coverage of 16 inches.

2.03 ATTACHMENT SYSTEM

A. Concealed System:  Provide manufacturer's standard stainless steel or nylon-coated aluminum
concealed anchor clips designed for specific roofing system and engineered to meet
performance requirements, including anticipated thermal movement.

2.04 PANEL FINISH

A. Fluoropolymer Coating System:  Manufacturer’s standard multi-coat thermocured coating
system, including minimum 70 percent fluoropolymer color topcoat with minimum total dry film
thickness of 0.9 mil; color and gloss as selected from manufacturer’s standards.

2.05 ACCESSORIES AND MISCELLANEOUS ITEMS

A. Miscellaneous Sheet Metal Items:  Provide flashings, trim, moldings, closure strips, and caps of
the same material, thickness, and finish as used for the roofing panels. Items completely
concealed after installation may optionally be made of stainless steel.

B. Sealants:

1. Exposed Sealant:  Elastomeric; silicone, polyurethane, or silyl-terminated
polyether/polyurethane.

2. Concealed Sealant:  Non-curing butyl sealant or tape sealant.

C. Underlayment:  Self-adhering rubber-modified asphalt sheet complying with ASTM
D1970/D1970M; 40 mil total thickness; with strippable release film and woven polypropylene
sheet top surface.

1. Products:

a. Grace & Co.; Product Ice and Water Shield HT  www.grace.com.

b. Substitutions:  See Section 01 6000 - Product Requirements.

D. Snow Guard - Fence Type:  Continuous snow guard; manufacturer's standard pipe, bar,
channel, or solid rod, set in brackets or posts attached through roof panels, with optional plates
and optional metal trim to match roof.

1. Brackets:  Aluminum.

2. Pipe or Tube:  Aluminum, mill finish.

a. Outside Dimensions, Square:  1 inch.

b. Sleeve Couplings:  As recommended by manufacturer.

c. End Collars and Caps:  Metal to match.

3. Supplemental Plates and Clips:  Attached to horizontal component; match finish of pipe,
tube, rod, or channel.

4. Manufacturers:

a. Alpine Snow Guards:  www.alpinesnowguards.com.

b. Sno Gem:  www.snogem.com.

c. Substitutions:  See Section 01 6000 - Product Requirements.
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2.06 FABRICATION

A. Panels:  Fabricate and finish panels and accessory items at factory, using manufacturer’s
standard processes as required to achieve specified appearance and performance
requirements.

B. Joints:  Factory-install captive gaskets, sealants, or separator strips at panel joints to provide
weathertight seals, eliminate metal-to-metal contact, and minimize noise from panel
movements.

PART 3   EXECUTION

3.01 EXAMINATION

A. Do not begin installation of preformed metal roof panels until substrates have been properly
prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Coordinate roofing work with provisions for roof drainage, flashing, trim, penetrations, and other
adjoining work to assure that the completed roof will be free of leaks.

B. Remove protective film from surface of roof panels immediately prior to installation. Strip film
carefully, to avoid damage to prefinished surfaces.

C. Separate dissimilar metals by applying a bituminous coating, self-adhering rubberized asphalt
sheet, or other permanent method approved by roof panel manufacturer.

D. Where metal will be in contact with wood or other absorbent material subject to wetting, seal
joints with sealing compound and apply one coat of heavy-bodied bituminous paint.

3.03 INSTALLATION

A. Overall:  Install roofing system in accordance with approved shop drawings and panel
manufacturer's instructions and recommendations, as applicable to specific project conditions.
Anchor all components of roofing system securely in place while allowing for thermal and
structural movement.

1. Install roofing system with concealed clips and fasteners, except as otherwise
recommended by manufacturer for specific circumstances.

2. Minimize field cutting of panels. Where field cutting is absolutely required, use methods
that will not distort panel profiles. Use of torches for field cutting is absolutely prohibited.

B. Accessories:  Install all components required for a complete roofing assembly, including
flashings, gutters, downspouts, trim, moldings, closure strips, caps, rib closures, ridge closures,
and similar roof accessory items.

C. Install roofing felt and building paper slip sheet on roof deck before installing preformed metal
roof panels. Secure by methods acceptable to roof panel manufacturer, minimizing use of metal
fasteners. Apply from eaves to ridge in shingle fashion, overlapping horizontal joints a minimum
of 2 inches and side and end laps a minimum of 3 inches. Offset seams in building paper and
seams in roofing felt.

D. Roof Panels:  Install panels in strict accordance with manufacturer’s instructions, minimizing
transverse joints except at junction with penetrations.

1. Form weathertight standing seams incorporating concealed clips, using an automatic
mechanical seaming device approved by the panel manufacturer.

2. Provide sealant tape or other approved joint sealer at lapped panel joints.

3. Install sealant or sealant tape, as recommended by panel manufacturer, at end laps and
side joints.
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3.04 CLEANING

A. Clean exposed sheet metal work at completion of installation. Remove grease and oil films,
excess joint sealer, handling marks, and debris from installation, leaving the work clean and
unmarked, free from dents, creases, waves, scratch marks, or other damage to the finish.

3.05 PROTECTION

A. Do not permit storage of materials or roof traffic on installed roof panels. Provide temporary
walkways or planks as necessary to avoid damage to completed work. Protect roofing until
completion of project.

B. Touch-up, repair, or replace damaged roof panels or accessories before Date of Substantial
Completion.

END OF SECTION
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SECTION 07 4213

METAL WALL PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal wall panels with related flashings and accessory components.

B. Miscellaneous panels attached to overhead doors.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 07 2100 - Thermal Insulation with nail base for metal panel substrate.

B. Section 07 6200 - Sheet Metal Flashing and Trim:  Coordination with installation from this
section.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate dimensions, layout, joints, construction details, methods of anchorage.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum five years of documented experience.

B. Installer Qualifications:  Company specializing in installing the products specified in this section
with minimum five years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store material off ground and protected from weather.  Prevent twisting, bending, or abrasion,
and provide ventilation to stored materials.  Slope metal sheets to ensure drainage.

B. Prevent contact with materials that may cause discoloration or staining of products.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after the Date of Substantial Completion,
including defects in water tightness and integrity of seals.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Manufacturers:

1. Bridger Steel; Truten A606 (Corten):  www.bridgersteel.com

2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MANUFACTURED METAL PANELS

A. Wall Panel System:  Shop fabricated metal panel system, site assembled.

1. Provide exterior panels as detailed on the drawings.  Provide necessary trim.

2. Movement: Accommodate movement within system without damage to components or
deterioration of seals, movement within system; movement between system and perimeter
components when subject to seasonal temperature cycling; dynamic loading and release
of loads; and deflection of structural support framing.

3. Drainage:  Provide postive drainage to exterior for moisture entering or condensation
occurring within panel system.

4. Fabrication:  Formed true to shape, accurate in size, square, and free from distortion or
defects; pieces of longest practical lengths.

5. Corners:  Shop fabricated as detailed on drawings.

B. Exterior Panels:

1. Profile:  Vertical and horizontal, as indicated.
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2. Material:  22 ga. steel sheets created with mixture of copper, phosphorus and silicon that
provides a fine textured oxide surface film resistant to corrosion by weather or atmospheric
conditions.

3. Panel Width:  As detailed on drawings.

4. Panel Length:  As detailed on drawings.

5. Type:  Overlapping panels with exposed screw fasteners.

C. Internal and External Corners:  Same material, thickness, and finish as exterior sheets; profile
to suit system; brake formed to required angles.

1. See drawings for corner details.

D. Trim, Closure Pieces, Flashings, and Infills:  Same material, thickness and finish as exterior
sheets; brake formed to required profiles.

2.03 ACCESSORIES

A. Fasteners:  Manufacturer's standard type to suit application; with soft neoprene washers, steel
with pre-finished painted heads.  See drawings for size and color

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that building framing members are ready to receive panels.

B. Verify that weather barrier has been installed over substrate completely and correctly.

3.02 INSTALLATION

A. Install panels on walls in accordance with manufacturer's instructions and as diagrammed on
drawings.

B. Fasten panels to structural supports; aligned, level, and plumb.

3.03 TOLERANCES

A. Maximum Offset From True Alignment Between Adjacent Members Butting or In Line:  1/16
inch.

B. Maximum Variation from Plane or Location Indicated on Drawings:  1/4 inch.

3.04 CLEANING

A. Remove site cuttings from finish surfaces.

B. Wipe down panels from construction dust and debris.

END OF SECTION
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SECTION 07 5400

THERMOPLASTIC MEMBRANE ROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Mechanically attached system with thermoplastic roofing membrane.

B. Insulation, flat and tapered.

C. Roofing cant strips, stack boots, and roofing expansion joints.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 06 1000 - Rough Carpentry:  Wood cant strips.

B. Section 07 2100 - Thermal Insulation:  Insulation used under roofing membrane.

C. Section 07 6200 - Sheet Metal Flashing and Trim:  Counterflashings and scuppers.

1.03 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; 2010, with 2013
Supplements and Errata.

B. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2013.

C. ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and
Low-Sloped Opaque Surfaces; 2011.

D. FM DS 1-28 - Wind Design; Factory Mutual Research Corporation; 2007.

E. NRCA ML104 - The NRCA Roofing and Waterproofing Manual; National Roofing Contractors
Association; Fifth Edition, with interim updates.

F. UL (DIR) - Online Certifications Directory; Underwriters Laboratories Inc.; current listings at
database.ul.com.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating membrane materials, flashing materials, insulation,
fasteners, and deck sheathing/cover board.

C. Shop Drawings:  Indicate joint or termination detail conditions, conditions of interface with other
materials, setting plan for tapered insulation, and mechanical fastener layout.

D. Manufacturer's Installation Instructions:  Indicate membrane seaming precautions, special
procedures, and perimeter conditions requiring special attention.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

F. Warranty:

1. Submit manufacturer warranty and ensure that forms have been completed in Owner's
name and registered with manufacturer.

2. Submit installer's certification that installation complies with all warranty conditions for the
waterproof membrane.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with NRCA Roofing and Waterproofing Manual.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum ten years of documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section:

1. Approved by membrane manufacturer.

2. Preference will be given to Wyoming based contractors and members of NRCA (National
Roofing Contractor's Association) and/or WSRCA (Western States Roofing Contractor's
Association).
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D. Project Superintendent:

1. Certified by the roofing manufacturer for warranted installations for at least 12 months prior
to commencing work in this section.

2. Previous experience with no less than 500 squares of specified system.

3. Full-time presence at the jobsite during roofing activities.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products in manufacturer's original containers, dry, undamaged, with seals and labels
intact.

B. Store products in weather protected environment, clear of ground and moisture.

1.07 FIELD CONDITIONS

A. Do not apply roofing membrane during unsuitable weather.

B. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

C. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Material Warranty:  Provide membrane manufacturer's warranty agreeing to replace material
that shows manufacturing defects within 5 years after installation.

C. System Warranty:  Provide manufacturer's system warranty agreeing to repair or replace roofing
that leaks or is damaged due to wind or other natural causes.

1. Cover the entire roof system against defects in materials and workmanship of roof
membrane, flashings, details, insulation, and fasteners.

2. Warranty Term:  20 years.

3. Provide full replacement costs including both material and labor value with no dollar limit.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. PVC (Polyvinyl Chloride) Membrane Materials complying with ASTM D 4434 (latest version) :

1. Sika Corporation – Roofing; Sarnafil PVC: usa.sarnafil.sika.com.

2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ROOFING - UNBALLASTED APPLICATIONS

A. Thermoplastic Membrane Roofing:  One ply membrane, mechanically fastened, over insulation.

B. Roofing Assembly Performance Requirements:

1. Solar Reflectance Index (SRI):  78, minimum, calculated in accordance with ASTM E1980.

a. Field applied coating may not be used to achieve specified SRI.

2. Roof Covering External Fire Resistance Classification:  UL Class C.

3. Factory Mutual Classification:  Class I and windstorm resistance of I-90, in accordance
with FM DS 1-28 or ASCE 7 (use most conservative option).

4. Edge Securement:  Tested for resistance in accordance with Test Methods RE-1, RE-2
and RE-3 of ANSI/SPRI ES-1

5. Physical Properties:  Demonstrate physical integrity over the workign life of the roof based
upon 2,000 hours of exposure to accelerated weathering tests conducted in accordance
with ASTM G 152, ASTM G 155, or ASTM G 154.  Those roof coverings that are subject to
cyclicial flexural response due to wind loads shall not demonstrate any significant loss of
breaking strength for reinforced memebranes when tested as herein required.

6. Impact Resistance:  Resist image damage based on results of tests conducted in
accordance with ASTM D 3746, ASTM D 4272, CGSB 37-GP-52M or the "Resistance to
Foot Traffic Test" in Section 5.5 of FM 4470.

7. Insulation Thermal Value (R), minimum:  30.
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2.03 ROOFING MEMBRANE AND ASSOCIATED MATERIALS

A. Membrane:

1. See roofing assembly performance requirements above.

2. Reinforcing:  Internal fabric.

3. Thickness:   0.045 inch, minimum.

4. Sheet Width:  Factory fabricated into largest sheets possible.

5. Color:  White.

B. Seaming Materials:  As recommended by membrane manufacturer.

C. Membrane Fasteners:  As recommended and approved by membrane manufacturer.

D. Flexible Flashing Material: Same material as membrane.

2.04 INSULATION

A. See section 07 2100 for Polyisocyanurate or Extruded Polystrene board insulation to be used
for main roof insulation.  Tapered insulation may be any type reccommended by manufacturer. 
See drawings for thickness required and placement.

2.05 ACCESSORIES

A. Prefabricated Roofing Expansion Joint Flashing:  Sheet butyl over closed-cell foam backing
seamed to galvanized steel flanges.

B. Stack Boots:  Prefabricated flexible boot and collar for pipe stacks through membrane; same
material as membrane.

C. Cant Strips:  Wood; pressure preservative treated.

D. Insulation Joint Tape:  Glass fiber reinforced type as recommended by insulation manufacturer,
compatible with roofing materials; 6 inches wide; self adhering.

E. Insulation Fasteners:  Appropriate for purpose intended and approved by roofing manufacturer.

1. Length as required for thickness of insulation material and penetration of deck substrate,
with metal washers.

F. Membrane Adhesive:  As recommended by membrane manufacturer.

G. Thinners and Cleaners:  As recommended by adhesive manufacturer, compatible with
membrane.

H. Insulation Adhesive:  As recommended by insulation manufacturer.

I. Strip Reglet Devices:  Galvanized steel, maximum possible lengths per location, with
attachment flanges.

J. Sealants:  As recommended by membrane manufacturer.

PART 3  EXECUTION

3.01 INSTALLATION - GENERAL

A. Perform work in accordance with NRCA Roofing and Waterproofing Manual and manufacturer's
instructions.

B. Do not apply roofing membrane during unsuitable weather.

C. Do not apply roofing membrane when ambient temperature is outside the temperature range
recommended by manufacturer.

D. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

E. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

F. Coordinate the work with installation of associated counterflashings installed by other sections
as the work of this section proceeds.
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3.02 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.

B. Verify deck is supported and secure.

C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly sloped
and suitable for installation of roof system.

D. Verify deck surfaces are dry and free of snow or ice.

E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips
are in place.

3.03  INSULATION - UNDER MEMBRANE

A. Attachment of Insulation:

1. Mechanically fasten insulation to deck in accordance with roofing manufacturer's
instructions and Factory Mutual requirements.

B. Lay subsequent layers of insulation with joints staggered minimum 6 inch from joints of
preceding layer.

C. Place tapered insulation to the required slope pattern in accordance with manufacturer's
instructions.

D. On metal deck, place boards parallel to flutes with insulation board edges bearing on deck
flutes.

E. Lay boards with edges in moderate contact without forcing.  Cut insulation to fit neatly to
perimeter blocking and around penetrations through roof.

F. Tape joints of insulation in accordance with roofing and insulation manufacturers' instructions.

G. At roof drains, use factory-tapered boards to slope down to roof drains over a distance of 18
inches.

H. Do not apply more insulation than can be covered with membrane in same day.

3.04 MEMBRANE APPLICATION

A. Roll out membrane, free from wrinkles or tears.  Place sheet into place without stretching.

B. Shingle joints on sloped substrate in direction of drainage.

C. Overlap edges and ends and seal seams by contact adhesive, minimum 3 inches.  Seal
permanently waterproof.  Apply uniform bead of sealant to joint edge.

D. Mechanical Attachment:  Apply membrane and mechanical attachment devices in accordance
with manufacturer's instructions.

E. At intersections with vertical surfaces:

1. Fully adhere flexible flashing over membrane and up to nailing strips.

F. Around roof penetrations, seal flanges and flashings with flexible flashing.

G. Install roofing expansion joints where indicated.  Make joints watertight.

1. Install prefabricated joint components in accordance with manufacturer's instructions.

H. Coordinate installation of roof drains and sumps and related flashings.

3.05 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for field quality control
and inspection.

3.06 CLEANING

A. Remove bituminous markings from finished surfaces.

B. In areas where finished surfaces are soiled by work of this section, consult manufacturer of
surfaces for cleaning advice and conform to their documented instructions.

C. Repair or replace defaced or damaged finishes caused by work of this section.
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3.07 PROTECTION

A. Protect installed roofing and flashings from construction operations.

B. Where traffic must continue over finished roof membrane, protect surfaces using durable
materials.

END OF SECTION
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SECTION 07 6200

SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, gutters, downspouts, and
copings.

B. Fabricated roof scuppers.

C. Trim for recessed TV in exterior wall.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 07 4113 - Metal Roof Panels:  Coordination with roof panels.

B. Section 07 4213 - Metal Wall Panels:  Coordination with wall panels.

C. Section 07 5400 - Thermoplastic Membrane Roofing:  Coordination with roof copings and
scuppers.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

1.04 QUALITY ASSURANCE

A.  Installer Qualifications:  Company specializing in sheet metal work with five years of
documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. All fabricated sheet metal flashing and trim product to come from the same manufacturer that is
provided for the metal roof and wall panels.

2.02 SHEET MATERIALS

A. 22 ga. steel sheets created with mixture of copper, phosphorus and silicon that provides a fine
textured oxide surface film resistant to corrosion by weather or atmospheric conditions.

2.03 ACCESSORIES

A. Fasteners:  Steel, pre-finished painted heads, with soft neoprene washers.  See drawings for
size and color.

B. Protective Backing Paint:  Zinc molybdate alkyd.

2.04 FABRICATION

A. See drawings for:

1. Locations of coping on top of parapet walls and trellis wood members.

2. Scupper locations in conjuction with single-ply roofing and exterior wall panels.

3. Finish and trim behind recessed television screen in exterior wall.

4. Any other location of flashing or counterflashing required with wall panel installation.

B. Form sections true to shape, accurate in size, square, and free from distortion or defects.

C. Form pieces in longest possible lengths.

D. Hem exposed edges on underside 1/2 inch; miter and seam corners.
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E. Form material with flat lock seams, except where otherwise indicated.  At moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

F. Fabricate corners from one piece with minimum 2 inch long legs; seam for rigidity, seal with
sealant.

G. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip.

2.05 GUTTER AND DOWNSPOUT FABRICATION

A. Gutters:  SMACNA (ASMM), Rectangular profile.

B. Downspouts:  Rectangular Open Faced profile.

C. Gutters and Downspouts:  Size for rainfall intensity determined by a storm occurrence of 1 in 10
years in accordance with SMACNA (ASMM).

D. Conductor Head / Scuppers:  Fabricate as detailed on drawings.

E. Accessories:  Profiled to suit gutters and downspouts.

1. Anchorage Devices:  In accordance with SMACNA requirements.

2. Gutter Supports:  Brackets.

3. Downspout Supports:  Brackets.

F. Seal metal joints.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.

B. Back paint concealed metal surfaces with protective backing paint to a minimum dry film
thickness of 15 mil.

3.03 INSTALLATION

A. Fit flashings tight in place.  Make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

B. Seal metal joints watertight.

END OF SECTION
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SECTION 07 8400

FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of all joints and penetrations in fire resistance rated and smoke resistant
assemblies, whether indicated on drawings or not.

1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2015.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a.

C. ASTM E1966 - Standard Test Method for Fire Resistive Joint Systems; 2007 (Reapproved
2011).

D. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.

E. FA (AG) - FM Approval Guide; Factory Mutual Research Corporation; current edition.

F. UL (DIR) - Online Certifications Directory; Underwriters Laboratories Inc.; current listings at
database.ul.com.

G. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

C. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

PART 2  PRODUCTS

2.01 FIRESTOPPING - GENERAL REQUIREMENTS

A. Manufacturers:

1. A/D Fire Protection Systems Inc.:  www.adfire.com.

2. 3M Fire Protection Products:  www.3m.com/firestop.

3. Hilti, Inc:  www.us.hilti.com/#sle.

4. Nelson FireStop Products:  www.nelsonfirestop.com.

5. Specified Technologies, Inc.:  www.stifirestop.com.

6. Substitutions:  See Section 01 6000 - Product Requirements.

B. Firestopping:  Any material meeting requirements.

C. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Type required for
tested assembly design.

D. Fire Ratings:  Refer to drawings for required systems and ratings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.

3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

C. Install backing materials to arrest liquid material leakage.
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3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by authorities having jurisdiction.

3.04 CLEANING

A. Clean adjacent surfaces of firestopping materials.

3.05 PROTECTION

A. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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SECTION 07 9005

JOINT SEALERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sealants and joint backing.

B. Precompressed foam sealers.

C. Hollow gaskets.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 03 3000 - Cast In Place Concrete:  Joints in exposed architectural concrete.

B. Section 07 4213 - Metal Wall Panels: Joints in exterior finishes.

C. Section 08 4313 - Aluminum-Framed Storefronts:  Perimeter joint locations.

D. Section 08 8000 - Glazing:  Glazing sealants and accessories.

E. Section 09 2116 - Gypsum Board Assemblies:  Joint sealant.

1.03 REFERENCE STANDARDS

A. ASTM C834 - Standard Specification for Latex Sealants; 2014.

B. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2012.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.

D. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.

E. ASTM D1056 - Standard Specification for Flexible Cellular Materials--Sponge or Expanded
Rubber; 2014.

F. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2005
(Reapproved 2010).

G. ASTM D2628 - Standard Specification for Preformed Polychloroprene Elastomeric Joint Seals
for concrete Pavements; 1991 (Reapproved 2011).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with other sections referencing this section.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating sealant chemical characteristics, performance criteria,
and color availability.

C. Samples:  Submit chart illustrating sealant colors for selection.

D. Manufacturer's Installation Instructions:  Indicate special procedures and surface preparation.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

1.07 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the sealant manufacturer during and after
installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Gunnable and Pourable Sealants:

1. BASF Construction Chemicals-Building Systems:  www.buildingsystems.basf.com.

2. Bostik Inc:  www.bostik-us.com.

3. ARDEX Engineered Cements: www.ardexamericas.com.
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4. Dow Corning Corporation:  www.dowcorning.com.

5. Tremco Global Sealants:  www.tremcosealants.com.

6. Sika Corporation:  www.usa-sika.com.

7. W.R. Meadows, Inc:  www.wrmeadows.com.

8. Substitutions:  See Section 01 6000 - Product Requirements.

B. Preformed Compressible Foam Sealers:

1. EMSEAL Joint Systems, Ltd:  www.emseal.com.

2. Dayton Superior Corporation:  www.daytonsuperior.com.

3. Tremco Global Sealants:  www.tremcosealants.com.

4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 SEALANTS

A. General Purpose Exterior Sealant:  Polyurethane; ASTM C920, Grade NS, Class 25 minimum;
Uses M, G, and A; single component.

B. Exterior Expansion Joint Sealer:  ASTM D2628, hollow neoprene (polychloroprene)
compression gasket.

C. Exterior Metal Lap Joint Sealant:  Butyl or polyisobutylene, nondrying, nonskinning, noncuring.

D. General Purpose Interior Sealant:  Acrylic emulsion latex; ASTM C834, Type OP, Grade NF
single component, paintable.

1. Color:  To be selected by Architect from manufacturer's standard range.

E. Bathtub/Tile Sealant:  White silicone; ASTM C920, Uses I, M and A; single component, mildew
resistant.

1. Applications:  Use for:

a. Joints between plumbing fixtures and floor and wall surfaces.

b. Joints between kitchen and bath countertops and wall surfaces.

F. Acoustical Sealant for Concealed Locations:

1. Composition:  Acrylic latex emulsion sealant.

2. Applications:  Use for concealed locations only:

a. At joints in soundproof wall separations.

G. Epoxy - Concrete Floor Joint Filler:  Self-leveling, pourable, semi-rigid sealant intended for filling
cracks and control joints not subject to significant movement; rigid enough to support concrete
edges under traffic.

1. Composition:  Single or multi-part,100 percent solids by weight.

2. Hardness:  85 after 7 days, when tested in accordance with ASTM D2240 Shore A.

3. Joint Width: 1/8 inch.

H. Concrete Paving Joint Sealant:  Polyurethane, self-leveling; ASTM C920, Class 25, Uses T, I, M
and A; single component.

1. Color:  Gray.

2. Applications:  Use for:

a. Joints in sidewalks and vehicular paving.

2.03 ACCESSORIES

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.

B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer;
compatible with joint forming materials.

C. Joint Backing:  Round foam rod compatible with sealant; ASTM D 1667, closed cell PVC;
oversized 30 to 50 percent larger than joint width.

D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit
application.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces and joint openings are ready to receive work.

B. Verify that joint backing and release tapes are compatible with sealant.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean and prime joints in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Protect elements surrounding the work of this section from damage or disfigurement.

E. Exposed Concrete Floor Joints:  Test joint filler in inconspicuous area of floor slab.  Verify
specified product does not stain or discolor slab.

3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.

C. Perform acoustical sealant application work in accordance with ASTM C919.

D. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck
dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

E. Install bond breaker where joint backing is not used.

F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.

G. Apply sealant within recommended application temperature ranges.  Consult manufacturer
when sealant cannot be applied within these temperature ranges.

H. Tool joints concave.

I. Precompressed Foam Sealant:  Do not stretch; avoid joints except at corners, ends, and
intersections; install with face 1/8 to 1/4 inch below adjoining surface.

J. Compression Gaskets:  Avoid joints except at ends, corners, and intersections; seal all joints
with adhesive; install with face 1/8 to 1/4 inch below adjoining surface.

K. Concrete Floor Joint Filler:  Install concrete floor joint filler per manufacturer's written
instructions.  After floor joint filler is fully cured, shave joint filler flush with top of concrete slab.

3.04 CLEANING

A. Clean adjacent soiled surfaces.

3.05 PROTECTION

A. Protect sealants until cured.

END OF SECTION
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SECTION 08 1113

HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.

B. Thermally insulated hollow metal doors with frames.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 08 7100 - Door Hardware.

B. Section 09 9000 - Painting and Coating:  Field painting.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and
Facilities; International Code Council; 2009.

C. ANSI/SDI A250.3 - Test Procedure and Acceptance Criteria for Factory Applied Finish Coatings
for Steel Doors and Frames; 2007 (R2011).

D. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel
Doors, Frames and Frame Anchors; 2011.

E. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2014.

F. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces
for Steel Doors and Frames; 2011.

G. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

H. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength, Low Alloy, and High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable; 2015.

I. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

J. BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors and
Steel Frames; 2014 (ANSI/BHMA A156.115).

K. ICC A117.1 - Accessible and Usable Buildings and Facilities; International Code Council; 2009
(ANSI).

L. NAAMM HMMA 805 - Recommended Selection and Usage Guide for Hollow Metal Doors and
Frames; 2012.

M. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002.

N. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011.

O. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors
and Frames; 2007.

P. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames;
2014.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.
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C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

E. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

B. Storage of Doors:

1. Doors shall be stored in an upright position under cover.  Place the units on at least 4"
wood sills on floors in a manner that will prevent rust and damage.  Do not use non-vented
plastic or canvas shelters which create humidity chamber and promote rusting.  If the
corrugated wrapper on the door becomes wet, or moisture appears, remove the wrapper
immediately.  Provide a space 4” between the doors to promote air circulation. Proper
storage is required to meet the requirements of ANSI/SDI A2501.0.

C. Storage of Frames:

1. Frames shall be stored in an upright position with heads uppermost under cover on 4"
wood sills on floors in a manner that will prevent rust and damage.  Do not use non-vented
plastic or canvas shelters, which create a humidity chamber and promote rusting. 
Assembled frames shall be stored in a vertical position, five units maximum in a stack. 
Provide a 2” space between frames to promote air circulation. Proper storage is required
to meet the requirements of ANSI/SDI A2501.0.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:

1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com.

2. Curries, an Assa Abloy Group company:  www.assaabloydss.com

3. Republic Doors:  www.republicdoor.com.

4. Steelcraft, an Allegion brand:  www.allegion.com/us.

5. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 DESIGN CRITERIA

A. Requirements for Hollow Metal Doors and Frames:

1. Steel used for fabrication of doors and frames shall comply with one or more of the
following requirements; Galvannealed steel conforming to ASTM A653/A653M, cold-rolled
steel conforming to ASTM A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel
conforming to ASTM A1011/A1011M, Commercial Steel (CS) Type B for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.

3. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and
NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance
with specified requirements.

B. Hollow Metal Panels:  Same construction, performance, and finish as doors.

C. Fabricate to conform to ANSI/SDI A250.8. Provide reinforcement as specified.

D. Frames shall be supplied set up and welded with faces welded and ground smooth. Miters of
frames shall be back welded.  Weld shall penetrate the outside face.  Faces shall be dressed
smooth and prime painted.  Filler materials are not permitted.

1. Provide conduit as a wire chase in the door and frame for electrical and security
components specified elsewhere.
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E. Provide two temporary steel spreaders (welded to the jambs at each rabbet of door openings)
on welded frames during shipment.

F. Doors: Hinge reinforcements shall be 7 gage for 1-3/4" doors. Lock reinforcements shall be 16
gage and closer reinforcements 14 gage - box minimum 6” high and 20" long. Hinge and lock
reinforcements shall be projection welded to the edge of the door. Galvannealed doors shall
have galvannealed hardware reinforcements.  Adequate reinforcements shall be provided for
other hardware as noted in ANSI/SDI A250.6. Hardware preparation shall be in accordance with
A115 standards.

G. Frames for 1-3/4" doors shall have 7 gage universal steel hinge reinforcements prepared for
standard or heavy weight template hinges.  Strike reinforcements shall be 16 gage and
prepared for the strike. Reinforcements for surface closer shall be 14 gage steel. Adequate
reinforcements shall be provided for other hardware as noted in ANSI/SDI A250.6. Hardware
preparation shall be in accordance with A115 standards.

H. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS

A. Door Finish:  Factory primed and field finished.

B. Exterior Doors:  Thermally insulated. 

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 3 - Extra Heavy-duty.

b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI
A250.4.

c. Model 1 - Full Flush.

d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.

2. Core Material:  Manufacturers standard core material/construction and in compliance with
requirements.

3. Door Thickness:  1-3/4 inch, nominal.

4. Top Closures for Outswinging Doors:  Flush with top of faces and edges.

5. Door Face Sheets:  Flush.

6. Weatherstripping:  Refer to Section 08 7100.

7. Galvanized.

C. Interior Doors, Non-Fire Rated:

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 2 - Heavy-duty.

b. Physical Performance Level B, 500,000 cycles; in accordance with ANSI/SDI A250.4.

c. Model 1 - Full Flush.

d. Door Face Metal Thickness:  18 gage, 0.042 inch, minimum.

2. Core Material:  Manufacturers standard core material/construction and in compliance with
requirements.

3. Door Thickness:  1-3/4 inch, nominal.

2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Exterior Door Frames:  Face welded.

1. Galvanizing:  Components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance
with ASTM A653/A653M, with A40/ZF120 coating.

2. Frame Metal Thickness:  16 gage, 0.053 inch, minimum.

3. Frame Finish:  Factory primed and field finished.
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4. Weatherstripping:  Separate, see Section 08 7100.

C. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.

D. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inch high to fill
opening without cutting masonry units.

2.05 ACCESSORIES

A. Removable Stops:  Formed sheet steel, shape as indicated on drawings, mitered or butted
corners; prepared for countersink style tamper proof screws.

B. Grout for Frames:  Portland cement grout with maximum 4 inch slump for hand troweling;
thinner pumpable grout is prohibited.

C. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

2.06 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

B. Bituminous Coating:  Asphalt emulsion or other high-build, water-resistant, resilient coating.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION

A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.

3.03 INSTALLATION

A. Doors and frames shall be installed in accordance with ANSI/DHI A115.IG and ANSI/SDI
A250.11 and in accordance with the manufacturer’s printed installation instructions.

B. Frames shall be installed plumb, level, rigid and in true alignment as recommended in ANSI/SDI
A250.11 and A115.IG.

C. Remove temporary steel spreaders prior to installation of the frame.

D. Coordinate frame anchor placement with wall construction.

E. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

F. Coordinate installation of hardware.

G. Coordinate installation of glazing.

H. Touch up damaged factory finishes.

3.04 TOLERANCES

A. Clearances Between Door and Frame:  Comply with related requirements of specified door and
frame standards or custom guidelines indicated.

B. Maximum Diagonal Distortion:  1/16 in measured with straight edge, corner to corner.

3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.

3.06 SCHEDULE

A. Refer to Door and Frame Schedule on the drawings.

END OF SECTION
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SECTION 08 3100

ACCESS DOORS AND PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Ceiling access door and frame units (locations may not be shown on drawings).

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 09 2116 - Gypsum Board Assemblies:  Installation in ceilings.

B. Section 09 9000 - Painting and Coating:  Finishing of access doors.

C. Mechanical components requiring access.

D. Electrical components requiring access.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and details of
adjoining work.

C. Shop Drawings:  Indicate exact position of all access door units.

D. Manufacturer's Installation Instructions:  Indicate installation requirements and rough-in
dimensions.

PART 2  PRODUCTS

2.01 ACCESS DOOR AND PANEL APPLICATIONS

A. Ceilings, Unless Otherwise Indicated:  Same type as for walls.

1. Material:  Steel.

2. Size in Gypsum Board Ceilings:  As required for above ceiling access.

3. Standard duty, hinged door.

4. Tool-operated spring or cam lock; no handle.

2.02 WALL AND CEILING UNITS

A. Manufacturers:

1. ACUDOR Products Inc:  www.acudor.com.

2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Access Doors:  Factory fabricated door and frame units, fully assembled units with corner joints
welded, filled, and ground flush; square and without rack or warp; coordinate requirements with
assemblies that units are to be installed in.

1. Style:  Recessed door panel for infill with wall/ceiling finish.

a. In Gypsum Board:  Use drywall bead type frame.

2. Door Style:  Single thickness with rolled or turned in edges.

3. Frames:  16 gage, 0.0598 inch, minimum.

4. Single Thickness Steel Door Panels: 1/16 inch, minimum.

5. Door Panels to Receive Wall/Ceiling Finish:  Surface recessed 5/8 inch back from wall
face.

6. Steel Finish:  Primed.

7. Size:  As indicated on the drawings.

8. Hardware:

a. Hinges for Non-Fire-Rated Units:  Concealed, constant force closure spring type.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings are correctly sized and located.
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3.02 INSTALLATION

A. Install units in accordance with manufacturer's instructions.

B. Install frames plumb and level in openings.  Secure rigidly in place.

C. Position units to provide convenient access to the concealed work requiring access.

END OF SECTION
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SECTION 08 3613

SECTIONAL DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Overhead sectional doors, electrically operated.

B. Operating hardware and supports.

C. Electrical controls.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 07 4213 - Metal Wall Panels:  Metal finish panels attached to overhead door panels.

B. Section 08 8000 - Glazing:  Glazing in door panels.

1.03 REFERENCE STANDARDS

A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
[Metric]; 2014.

C. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2013.

D. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes [Metric]; 2013.

E. DASMA 102 - American National Standard Specifications for Sectional Overhead Type Doors;
Door & Access Systems Manufacturers' Association, International; 2011.

F. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 2014.

G. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

H. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate opening dimensions and required tolerances, connection details,
anchorage spacing, hardware locations, and installation details.

C. Product Data:  Show component construction, anchorage method, and hardware.

D. Samples:  Submit two panel finish samples, 4 x 4 inch in size, illustrating color and finish.

E. Manufacturer's Installation Instructions:  Include any special procedures required by project
conditions.

F. Operation Data:  Include normal operation, troubleshooting, and adjusting.

G. Maintenance Data:  Include data for motor and transmission, shaft and gearing, lubrication
frequency, spare part sources.

H. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum five years of documented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section with
minimum five years of experience.

C. Conform to applicable code for motor and motor control requirements.
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D. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals for warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Warranty:  Include coverage for electric motor and transmission.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sectional Doors - Basis of Design:  Raynor Doors, Alumaview AV200 series, www.raynor.com.

B. Other Acceptable Manufacturers:

1. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ALUMINUM DOOR COMPONENTS

A. Aluminum Doors:  Stile and rail aluminum with solid panels; standard lift operating style with
track and hardware; complying with DASMA 102, Commercial application.

1. Door Nominal Thickness:  2 inches thick.

2. Finish:  Factory finished with acrylic baked enamel; color to match selected paint sample.

3. Operation:  Electric.

B. Door Panels:  Paneled aluminum construction; extruded aluminum stiles and rails; 2 inch thick
infill panels of sheet aluminum; stile and rail joints internally reinforced with cast aluminum
brackets; rabbeted weather joints at meeting rails.

C. Window Frame:  Manufacturers standard, finish to match.

D. Glazing:  Fully tempered glass; insulated; obscure; 1/2 inch thick.

2.03 DOOR COMPONENTS

A. Track:  Rolled galvanized steel, 0.090 inch minimum thickness; 2 inch wide, continuous one
piece per side; galvanized steel mounting brackets 1/4 inch thick.

B. Hinge and Roller Assemblies:  Heavy duty hinges and adjustable roller holders of galvanized
steel; floating hardened steel bearing rollers, located at top and bottom of each panel, each
side.

C. Lift Mechanism:  Torsion spring on cross head shaft, with braided galvanized steel lifting cables.

D. Sill Weatherstripping:  Resilient hollow rubber strip, one piece; fitted to bottom of door panel, full
length contact.

E. Jamb Weatherstripping:  Roll formed steel section full height of jamb, fitted with resilient
weatherstripping, placed in moderate contact with door panels.

F. Head Weatherstripping:  EPDM rubber seal, one piece full length.

G. Panel Joint Weatherstripping:  Neoprene foam seal, one piece full length.

2.04 ELECTRICAL OPERATION

A. Operator, Controls, Actuators, and Safeties:  Comply with UL 325; provide products listed by a
testing agency acceptable to authorities having jurisdiction.

B. Motor:  NEMA MG 1, Type 1.

1. Coordinate motor size for additional weight for Corten metal panels attached to door
panels.

C. Wiring Terminations:  Provide terminal lugs to match branch circuit conductor quantities, sizes,
and materials indicated.  Enclose terminal lugs in terminal box sized to NFPA 70.

D. Disconnect Switch:  Factory mount disconnect switch in control panel.

E. Electric Operator:  Side mounted on cross head shaft, adjustable safety friction clutch; brake
system actuated by independent voltage solenoid controlled by motor starter; enclosed gear



SECTIONAL DOORS

15-015 / David Street Station   08 3613 - 3 

driven limit switch; enclosed magnetic cross line reversing starter; mounting brackets and
hardware.

F. Safety Edge:  At bottom of door panel, full width; electro-mechanical sensitized type, wired to
stop door upon striking object; hollow neoprene covered to provide weatherstrip seal.

G. Control Station:  Standard three button (open-close-stop) momentary type control for each
electric operator.

1. 24 volt circuit.

2. Surface mounted.

3. Locate at inside door jamb.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall openings are ready to receive work and opening dimensions and tolerances are
within specified limits.

B. Verify that electric power is available and of the correct characteristics.

3.02 INSTALLATION 

A. Install door unit assembly in accordance with manufacturer's instructions.

B. Anchor assembly to wall construction and building framing without distortion or stress.

C. Securely brace door tracks suspended from structure.  Secure tracks to structural members
only.

D. Fit and align door assembly including hardware.

E. Coordinate installation of electrical service. Complete power and control wiring from disconnect
to unit components.

F. Install perimeter trim and closures.

G. Coordinate installation of metal panels on top of overhead door panels - verify with
manufacturer to size for extra weight on doors from panels.

3.03 TOLERANCES

A. Maximum Variation from Plumb:  1/16 inch.

B. Maximum Variation from Level:  1/16 inch.

C. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch from 10 ft straight edge.

D. Maintain dimensional tolerances and alignment with adjacent work.

3.04 ADJUSTING

A. Adjust door assembly for smooth operation and full contact with weatherstripping.

3.05 CLEANING

A. Clean doors and frames and glazing.

B. Remove temporary labels and visible markings.

3.06 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.

B. Do not permit construction traffic through overhead door openings after adjustment and
cleaning.

END OF SECTION
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SECTION 08 4313

ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.

B. Aluminum doors and frames.

C. Weatherstripping.

D. Door hardware.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 04 2000 - Unit Masonry:  Installation in CMU walls.

B. Section 08 7100 - Door Hardware:  Hardware items other than specified in this section.

C. Section 08 8000 - Glazing:  Glass and glazing accessories.

1.03 REFERENCE STANDARDS

A. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site; 2015.

B. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels; 2013.

C. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

D. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
[Metric]; 2014.

E. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2013.

F. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes [Metric]; 2013.

G. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

H. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014.

I. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2009).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with installation of other components that comprise the exterior enclosure.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide component dimensions, describe components within assembly,
anchorage and fasteners, glass and infill, door hardware, internal drainage details .

C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,
affected related Work, expansion and contraction joint location and details, and field welding
required.

D. Samples:  Submit two samples 4 x 4 inches in size illustrating finished aluminum surface, glass,
glazing materials.

E. Hardware Schedule:  Complete itemization of each item of hardware to be provided for each
door, cross-referenced to door identification numbers in Contract Documents.

F. Manufacturer's Certificate:  Certify that the products supplied meet or exceed the specified
requirements.
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G. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer and Installer Qualifications:  Company specializing in manufacturing aluminum
glazing systems with minimum five years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Handle products of this section in accordance with AAMA CW-10.

B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed
coatings that bond to aluminum when exposed to sunlight or weather.

1.08 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.  Maintain this
minimum temperature during and 48 hours after installation.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,
including interpane dusting or misting.  Include provision for replacement of failed units.

D. Provide five year manufacturer warranty against excessive degradation of exterior finish. 
Include provision for replacement of units with excessive fading, chalking, or flaking.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Aluminum-Framed Storefront and Doors:

1. Kawneer North America:  www.kawneer.com.

2. Tubelite, Inc: www.tubeliteinc.com.

3. United States Aluminum Corp:  www.usalum.com.

4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 STOREFRONT

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members
with infill, and related flashings, anchorage and attachment devices.

1. Glazing Position:  Centered (front to back).

2. Vertical Mullion Dimensions:  2 inches wide by 4-1/2 inches deep.

3. Finish:  Superior performing organic coatings.

a. Factory finish all surfaces that will be exposed in completed assemblies.

b. Touch-up surfaces cut during fabrication so that no natural aluminum is visible in
completed assemblies, including joint edges.

c. Coat concealed metal surfaces that will be in contact with cementitious materials or
dissimilar metals with bituminous paint.

d. Custom color, see the drawings.

4. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and
secured; prepared to receive anchors and hardware; fasteners and attachments concealed
from view; reinforced as required for imposed loads.

5. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

6. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

7. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F over a 12 hour period without
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causing detrimental effect to system components, anchorages, and other building
elements.

8. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

9. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

B. Performance Requirements:

1. Wind Loads:  Design and size components to withstand the specified load requirements
without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.

a. Member Deflection:  Limit member deflection to flexure limit of glass in any direction,
with full recovery of glazing materials.

2. Water Penetration Resistance:  No uncontrolled water on interior face, when tested in
accordance with ASTM E331 at pressure differential of 8 psf.

3. Air Leakage:  Maximum of 0.06 cu ft/min sq ft of wall area, when tested in accordance with
ASTM E283 at 6.27 psf pressure differential across assembly.

2.03 COMPONENTS

A. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior section
insulated from exterior, drainage holes and internal weep drainage system.

1. Framing members for interior applications need not be thermally broken.

2. Glazing Stops:  Flush.

B. Infill Panels:  Insulated, aluminum sheet face and back, with edges formed to fit glazing channel
and sealed.

1. Finish:  Same as storefront.

C. Swing Doors:  Glazed aluminum.

1. Thickness:  1-3/4 inches.

2. Medium style per the drawings.

3. Finish:  Same as storefront.

D. Operable Sash Insert:  Aluminum fixed/sliding; finished to match storefront; latch/locking per
manufacturer's standards.

1. Acceptable Manufacturers:  Desco Architectural Inc., www.descoarc.com

2. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M).

B. Sheet Aluminum:  ASTM B209 (ASTM B209M).

C. Fasteners:  Stainless steel.

D. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration
requirements.

2.05 FINISHES

A. Superior Performing Organic Coatings:  AAMA 2605 multiple coat, thermally cured
polyvinylidene fluoride system.

1. Polyvinylidene fluoride (PVDF) multi-coat thermoplastic fluoropolymer coating system,
including minimum 70 percent PVDF color topcoat and minimum total dry film thickness of
0.9 mil; color and gloss as indicated on drawings.

B. Color:  As indicated on drawings: custom.

2.06 HARDWARE

A. For each door, include hardware called out on door schedule sheet.

B. See section 08 7100 Door Hardware for items to provide versus what will be provided by others.

C. Weatherstripping:  Wool pile, continuous and replaceable; provide on all doors.
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D. Sill Sweep Strips:  Resilient seal type, of neoprene; provide on all exterior doors.

E. Threshold:  Extruded aluminum, one piece per door opening, ribbed surface; provide on all
doors.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.

B. Verify that wall openings and adjoining air and vapor seal materials are ready to receive work of
this section.

3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.

B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and
other irregularities.

C. Provide alignment attachments and shims to permanently fasten system to building structure.

D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional
tolerances, aligning with adjacent work.

E. Provide thermal isolation where components penetrate or disrupt building insulation.

F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.

G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads
to sill flashing.

H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

I. Install operating sash.

J. Set thresholds in bed of sealant and  secure.

K. Install hardware using templates provided.

L. Install glass in accordance with Section 08 8000, using glazing method required to achieve
performance criteria.

M. Touch-up minor damage to factory applied finish; replace components that cannot be
satisfactorily repaired.

3.03 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inches every 3 ft non-cumulative or 1/16 inches per 10 ft,
whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch.

3.04 ADJUSTING

A. Adjust operating hardware and sash for smooth operation.

3.05 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.

B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean
wiping cloths.  Take care to remove dirt from corners.  Wipe surfaces clean.

3.06 PROTECTION

A. Protect installed products from damage during subsequent construction.

END OF SECTION
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SECTION 08 7100 

DOOR HARDWARE 

PART 1  GENERAL 

1.01 SUBMITTALS 

A. Hardware Schedule 
1. Format schedule complying with the vertical format in DHI's "Sequence and Format for the 

Hardware Schedule" publication.  Double space entries, and number and date each page.  
Use same scheduling sequence and door numbers as in the Contract Documents 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Provide hardware from the following approved manufacturers 
1. Hinges:  As scheduled or equal by BHMA manufacturer. 
2. Cylindrical Locks: Schlage ND RHO Series. 
3. Mortise Locks: Schlage L 06A Series. 
4. Electronic Locks: Schlage AD 200 Series 
5. Cylinders:  Schlage. Keying as directed by Owner. 
6. Door Closers: LCN 4050 or approved equivalent. 
7. Overhead Stops: As scheduled or equal by BHMA manufacturer. 
8. Accessories and Trim: As scheduled or equal by BHMA manufacturer. 
9. Weatherstripping: Zero, National Guard Products, Pemko. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. General 
1. Install door hardware as detailed in the approved hardware schedule using only approved 

fasteners and in accordance with manufacturer’s recommended procedures and methods. 
2. Install hardware and signage at fire rated openings in accordance with NFPA 80 

requirements. 

B. Hardware Mounting Heights 
1. Mount each door hardware item at hollow metal door/frame manufacturer’s standard height. 

C. Wall Stops and Holders 
1. Coordinate wall blocking at locations with other trades as required. 
2. Locate wall mounted door stops at the appropriate height and location to properly contact 

protruding door trim. 
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 Hardware Group No. 01 
For use on mark/door #(s): 
109      

 
EACH TO HAVE: 
QTY  DESCRIPTION CATALOG NUMBER FIN MFR 
8 EA  HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
2 EA  SURFACE BOLT SB453 8" TB 652 IVE 
1 EA  STOREROOM LOCK ND80TD RHO 626 SCH 
1 EA  FSIC CORE 23-030 626 SCH 
2 EA  OH STOP 90S 630 GLY 
2 EA  KICK PLATE 8400 10" B-CS 630 IVE 
1 EA  GASKETING 429A @ HEAD & JAMBS A ZER 
1 EA  OVERLAPPING 

ASTRAGAL 
44SP SP ZER 

1 EA  DOOR SWEEP 39A A ZER 
1 EA  THRESHOLD 655A-MSLA-10 A ZER 
1 EA  RAIN DRIP 142A A ZER 
 
 

 
 Hardware Group No. 02 
For use on mark/door #(s): 
107      

 
EACH TO HAVE: 
QTY  DESCRIPTION CATALOG NUMBER FIN MFR 
3 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK ND80TD RHO 626 SCH 
1 EA  FSIC CORE 23-030 626 SCH 
1 EA  OH STOP 90S 630 GLY 
3 EA  SILENCER SR64 GY IVE 
 
 

 
 Hardware Group No. AL-01 
For use on mark/door #(s): 
101A 102  104  105 106 201A  

 
EACH TO HAVE: 
QTY  DESCRIPTION CATALOG NUMBER FIN MFR 
1 EA  CONT. HINGE 112HD 628 IVE 
1 EA  ELEC CLASSROOM 

LOCK 
AD-200-CY-70-MT-RHO-JD 626 SCE 

1 EA  FSIC CONST. CORE 23-030-ICX  SCH 
1 EA  FSIC CORE 23-030 626 SCH 
1 EA  OH STOP 100S ADJ 630 GLY 
1 EA  SURFACE CLOSER 4050 EDA 689 LCN 
1 SET  CLOSER BRACKETS AS REQ'D TO INSTALL CLOSER 689 LCN 
1 SET  SEALS BY ALUM DOOR/FRAME MFG   
1 EA  DOOR SWEEP BY ALUM DOOR/FRAME MFG   
1 EA  THRESHOLD 655A-MSLA-10 A ZER 
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Hardware Group No. AL-02 
DOOR NUMBER(S): HW SET NOT USED 

 
 

 
 Hardware Group No. AL-03 
For use on mark/door #(s): 
103 201B      

 
EACH TO HAVE: 
QTY  DESCRIPTION CATALOG NUMBER FIN MFR 
1 EA  CONT. HINGE 112HD 628 IVE 
1 EA  STOREROOM LOCK ND80TD RHO 626 SCH 
1 EA  FSIC CORE 23-030 626 SCH 
1 EA  OH STOP 100S ADJ 630 GLY 
1 EA  SURFACE CLOSER 4050 EDA 689 LCN 
1 SET  CLOSER BRACKETS AS REQ'D TO INSTALL CLOSER 689 LCN 
1 SET  SEALS BY ALUM DOOR/FRAME MFG   
1 EA  DOOR SWEEP BY ALUM DOOR/FRAME MFG   
1 EA  THRESHOLD 655A-MSLA-10 A ZER 
 
 

 
 Hardware Group No. AL-03.1 
For use on mark/door #(s): 
001      

 
EACH TO HAVE: 
QTY  DESCRIPTION CATALOG NUMBER FIN MFR 
1 EA  CONT. HINGE 112HD 628 IVE 
1 EA  STOREROOM LOCK L9080T 06A 630 SCH 
1 EA  FSIC CORE 23-030 626 SCH 
1 EA  OH STOP 100S ADJ 630 GLY 
1 EA  SURFACE CLOSER 4050 EDA SRI 689 LCN 
1 SET  CLOSER BRACKETS AS REQ'D TO INSTALL CLOSER 689 LCN 
1 SET  SEALS BY ALUM DOOR/FRAME MFG   
1 EA  DOOR SWEEP BY ALUM DOOR/FRAME MFG   
1 EA  THRESHOLD 655A-MSLA-10 A ZER 
 
 

 
 Hardware Group No. AL-04 
For use on mark/door #(s): 
003      

 
EACH TO HAVE: 
QTY  DESCRIPTION CATALOG NUMBER FIN MFR 
3 EA  HINGE 5BB1 4.5 X 4.5 630 IVE 
1 EA  PASSAGE SET L9010 06A 630 SCH 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS BY ALUM DOOR/FRAME MFG   
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Hardware Group No. AL-05 

DOOR NUMBER(S): HW SET NOT USED 

 
 

 
 Hardware Group No. OH-01 
For use on mark/door #(s): 
101B 101C      

 
EACH TO HAVE: 
 
A) ALL HARDWARE BY OVERHEAD DOOR MANUFACTURER. 
 
 
 
 

   
Miscellaneous Items 
 
QTY  DESCRIPTION CATALOG NUMBER FIN MFR   
100 EA  CREDENTIAL 9951 SLOT PUNCH HORIZONTAL SPH WHT SCE    
1 EA  SOFTWARE SXPR-SFT-1  SCE    
1 EA  ACCESSORIES HHD-KIT-USB  SCE    
 
 
 
 
 

END OF SECTION 
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SECTION 08 8000

GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Insulating glass units.

B. Polycarbonate sheets (Lexan).

C. Glazing compounds and accessories.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 08 3613 - Sectional Doors:  Glazed lites in doors.

B. Section 08 4313 - Aluminum-Framed Storefronts:  Glazing furnished as part of storefront
assembly.

C. Section 10 2800 - Toilet, Bath, and Laundry Accessories:  Mirrors.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; current edition.

B. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,
Setting Blocks, and Spacers; 2005 (Reapproved 2011).

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.

D. ASTM C1036 - Standard Specification for Flat Glass; 2011e1.

E. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2012.

F. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.

G. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings;
2012a.

H. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;
2010.

I. GANA (GM) - GANA Glazing Manual; Glass Association of North America; 2009.

J. GANA (SM) - GANA Sealant Manual; Glass Association of North America; 2008.

K. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2014.

L. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and
Visible Transmittance at Normal Incidence; 2014.

M. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and
Systems; 2014.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data on Insulating Glass Unit Glazing Types:  Provide structural, physical and
environmental characteristics, size limitations, special handling and installation requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements.  Identify available
colors.

D. Samples:  Submit two samples 4 by 4 inch in size of glass units, showing design.

E. Certificates:  Certify that products meet or exceed specified requirements.

F. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.
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1.05 QUALITY ASSURANCE

A. Perform Work in accordance with GANA (GM) and GANA (SM) for glazing installation methods.
 

B. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience.

1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F.

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for
seal failure, interpane dusting or misting, including replacement of failed units.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES

A. Select type and thickness of exterior glazing assemblies to withstand dead and live loads
caused by positive and negative wind pressure acting normal to plane of glass.

1. Glass thicknesses listed are minimum.

B. Vapor Retarder and Air Barrier Seals:  Provide completed assemblies that maintain continuity of
building enclosure vapor retarder and air barrier.

1. In conjunction with vapor retarder and joint sealer materials described in other sections.

2. To utilize the inner pane of multiple pane insulating glass units for the continuity of the
vapor retarder and air barrier seal.

3. To maintain a continuous vapor retarder and air barrier throughout the glazed assembly
from glass pane to heel bead of glazing sealant.

2.02 GLASS MATERIALS

A. Float Glass:  Provide float glass based glazing unless noted otherwise.

1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality-Q3.

2. Heat-Strengthened and Fully Tempered Types:  ASTM C1048, Kind HS and FT.

3. Patterned (Obscure) Glass Type:  ASTM C1036, Type II - Patterned Flat Glass,
Quality-Q5, Form 3 - Patterned glass, color and performance characteristics as indicated. 
Cast or molded glass.

4. Thicknesses:  As indicated; provide greater thickness as required for exterior glazing wind
load design.

2.03 INSULATING  GLASS UNITS

A. Insulating Glass Units:  Types as indicated.

1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.

2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or
magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Metal Edge Spacers:  Aluminum, bent and soldered corners.

4. Spacer Color:  Black.

5. Edge Seal:

a. Single-Sealed System:  Provide silicone, polysulfide, or polyurethane sealant as
secondary seal applied around perimeter.

6. Color:  Black.

7. Purge interpane space with dry air, hermetically sealed.

2.04 BASIS OF DESIGN -  INSULATING GLASS UNITS

A. Insulating Glass Units:  Vision glazing, with Low-E coating.
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1. Applications:  Exterior insulating glass glazing unless otherwise indicated.

2. Space between lites filled with argon.

3. Total Thickness:  1 inch.

4. Thermal Transmittance (U-Value):  0.36, maximum.

5. Solar Heat Gain Coefficient (SHGC):  0.40, maximum.

6. Basis of Design - Guardian Industries Corporation:  www.sunguardglass.com.

7. Substitutions:  Refer to Section 01 1600 - Product Requirements.

a. Other products of the basis of design manufacturer and products of other
manufacturers will be considered provided the overall performance is within the
specified range(s) and the overall appearance is not significantly different from that of
the specified product.

8. Outboard Lite:  Fully tempered float glass, 1/4 inch thick, minimum.

a. Low-E Coating:  SunGuard SuperNeutral 68 on #2 surface.

b. Tint:  Clear.

9. Inboard Lite:  Fully tempered float glass, 1/4 inch thick.

a. Coating:  No coating on inboard lite.

b. Tint:  Clear.

B. Insulating Glass Units:  Patterned glazing (obscure glass).

1. Applications:  Exterior glazing where indicated.

2. Space between lites filled with argon.

3. Total Thickness:  1 inch.

4. Thermal Transmittance (U-Value):  0.36, maximum.

5. Solar Heat Gain Coefficient (SHGC):  0.40, maximum.

6. Basis of Design - Guardian Industries Corporation:  www.sunguardglass.com.

7. Substitutions:  Refer to Section 01 1600 - Product Requirements.

a. Other products of the basis of design manufacturer and products of other
manufacturers will be considered provided the overall performance is within the
specified range(s) and the overall appearance is not significantly different from that of
the specified product.

8. Outboard Lite:  Annealed float glass, 1/4 inch thick, minimum.

a. Low-E Coating:  SunGuard SNX 62/27 on #2 surface.

b. Tint:  Clear.

9. Inboard Lite:  Annealed float glass, 1/4 inch thick.

a. Coating:  No coating on inboard lite.

b. Glass:  Textured Glass (texture on #4 surface), texture to be selected from
manufacturer's standard range of samples.

2.05 GLAZING UNITS

A. Monolithic Interior Vision Glazing:

1. Applications:  Interior glazing unless otherwise indicated.

2. Glass Type:  Fully tempered float glass.

3. Tint:  Clear.

4. Thickness:  1/4 inch, nominal.

2.06 PLASTIC SHEET GLAZING UNITS

A. Polycarbonate Sheet (Lexan):  Ultraviolet stabilized.

1. Applications:  Locations as indicated on the drawings (to cover exterior televisions).

2. Type:  Monolithic (single layer solid) sheet.

3. Silicone abrasion resistant coating for scratch resistance.

4. Tint:  Clear.

2.07 GLAZING COMPOUNDS

A. Silicone Sealant:  Single component; neutral curing; capable of water immersion without loss of
properties; non-bleeding, non-staining; ASTM C920, Type S, Grade NS, Class 25, Uses M, A,
and G; with cured Shore A hardness range of 15 to 25; color as selected.
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2.08 ACCESSORIES

A. Setting Blocks:   Neoprene, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II. 
Length of 0.1 inch for each square foot of glazing or minimum 4 inch x width of glazing rabbet
space minus 1/16 inch x height to suit glazing method and pane weight and area.

B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness; ASTM C864 Option II. 
Minimum 3 inch long x one half the height of the glazing stop x thickness to suit application, self
adhesive on one face.

C. Glazing Gaskets:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C864 Option II; color clear.

PART 3  EXECUTION

3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

3.02 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry immediately before glazing.
Remove coatings that are not tightly bonded to substrates.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.

C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL

A. Install glazing sealants in accordance with ASTM C1193, GANA Sealant Manual, and
manufacturer's instructions.

3.04 INSTALLATION - DRY GLAZING METHOD (GASKET GLAZING)

A. Application - Exterior and/or Interior Glazed:  Set glazing infills from either the exterior or the
interior of the building.

B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.

C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to
attain full contact.

D. Install removable stops without displacing glazing gasket; exert pressure for full continuous
contact.

3.05 CLEANING

A. Remove excess glazing materials from finish surfaces immediately after application using
solvents or cleaners recommended by manufacturers.

B. Remove non-permanent labels immediately after glazing installation is complete.

C. Clean glass and adjacent surfaces after sealants are fully cured.

D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial
Completion in accordance with glass manufacturer's written recommendations.

3.06 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark
heat absorbing or reflective glass units.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

END OF SECTION
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SECTION 09 2116

GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.

B. Metal channel ceiling framing.

C. Gypsum wallboard.

D. Joint treatment and accessories.

E. Smooth finish system.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 06 1000 - Rough Carpentry:  Wood blocking product and execution requirements.

B. Section 09 9000 - Painting and Coating:  Finish on drywall surface.

1.03 REFERENCE STANDARDS

A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2015.

B. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2014.

C. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2015.

D. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2013.

E. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness; 2015.

F. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2014.

G. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2014a.

H. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2014.

I. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2012.

J. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

K. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2009.

L. ASTM E413 - Classification for Rating Sound Insulation; 2010.

M. GA-216 - Application and Finishing of Gypsum Board; Gypsum Association; 2013.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on metal framing, gypsum board, accessories, and joint finishing
system.

C. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing gypsum board application and
finishing, with minimum five years of documented experience.
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PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.

2.02 METAL FRAMING MATERIALS

A. Manufacturers - Metal Framing, Connectors, and Accessories:

1. Clarkwestern Dietrich Building Systems LLC:  www.clarkdietrich.com.

2. Phillips Manufacturing Company:  www.phillipsmfg.com.

3. Substitutions:  See Section 01 6000 - Product Requirements.

B. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of size
and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/240 at 5 psf.

1. Studs:  "C" shaped with flat or formed webs with knurled faces.

2. Runners:  U shaped, sized to match studs.

3. Ceiling Channels:  C-shaped.

4. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.

C. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.

2.03 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:

1. American Gypsum Company:  www.americangypsum.com.

2. CertainTeed Corporation:  www.certainteed.com.

3. Georgia-Pacific Gypsum:  www.gpgypsum.com.

4. National Gypsum Company:  www.nationalgypsum.com.

5. USG Corporation:  www.usg.com.

6. Substitutions:  See Section 01 6000 - Product Requirements.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.

1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.

2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

a. Mold resistant board is required where indicated on the drawings.

3. At Assemblies Indicated with Fire-Rating:  Use type required by indicated tested assembly;
if no tested assembly is indicated, use Type X board, UL or WH listed.

4. Thickness:  

a. Ceilings:  5/8 inch.

C. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.

1. Application: Ceilings, unless otherwise indicated.

2. Thickness: 5/8 inch.

3. Edges: Tapered.

2.04 ACCESSORIES

A. Finishing Accessories:  ASTM C1047, galvanized steel or rolled zinc, unless noted otherwise.

1. Types:  As detailed or required for finished appearance.

2. Special Shapes:  In addition to conventional corner bead and control joints, provide U-bead
at exposed panel edges.

B. Joint Materials:  ASTM C475 and as recommended by gypsum board manufacturer for project
conditions.

1. Tape: 2 inch wide, coated glass fiber tape for joints and corners, except as otherwise
indicated.

2. Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise
indicated.

3. Ready-mixed vinyl-based joint compound.
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4. Chemical hardening type compound.

C. Textured Finish Materials:  Latex-based compound; plain.  

D. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033
inch in Thickness and Wood Members:  ASTM C1002; self-piercing tapping screws, corrosion
resistant.

E. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch in
Thickness:  ASTM C954; steel drill screws, corrosion resistant.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.

B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.

1. Level ceiling system to a tolerance of 1/1200.

2. Laterally brace entire suspension system.

3.03 BOARD INSTALLATION

A. Comply with ASTM C 840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Single-Layer Non-Rated:  Install gypsum board in most economical direction, with ends and
edges occurring over firm bearing.

1. Exception: Tapered edges to receive joint treatment at right angles to framing.

C. Exposed Gypsum Board in Interior Wet Areas:  Seal joints, cut edges, and holes with
water-resistant sealant.

D. Installation on Metal Framing:  Use screws for attachment of gypsum board except face layer of
non-rated double-layer assemblies, which may be installed by means of adhesive lamination.

3.04 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.

1. Not more than 30 feet apart on walls and ceilings over 50 feet long.

B. Corner Beads:  Install at external corners, using longest practical lengths.  

C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.05 JOINT TREATMENT

A. Paper Faced Gypsum Board:  Use paper joint tape, bedded with ready-mixed vinyl-based joint
compound and finished with ready-mixed vinyl-based joint compound.

B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 5 (smooth):  Walls and ceilings to receive semi-gloss or gloss paint finish and other
areas specifically indicated.

C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.

1. Feather coats of joint compound so that camber is maximum 1/32 inch.

3.06 TEXTURE FINISH

A. Apply smooth finish coating by means of trowel in accordance with manufacturer's instructions.

3.07 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet
in any direction.

END OF SECTION
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SECTION 09 3000

TILING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Tile for wall applications.

B. Tile accessories and trim.

C. Non-ceramic trim.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 04 2000 - Unit Masonry:  Substrate for tile installation.

1.03 REFERENCE STANDARDS

A. ANSI A108/A118/A136.1 - American National Standard Specifications for the Installation of
Ceramic Tile - Version; 2014.

B. ANSI A108.1A - American National Standard Specifications for Installation of Ceramic Tile in
the Wet-Set Method, with Portland Cement Mortar; 2014.

C. ANSI A108.1B - American National Standard Specifications for Installation of Ceramic Tile on a
Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar; 1999
(Reaffirmed 2010).

D. ANSI A108.1C - Specifications for Contractors Option:  Installation of Ceramic Tile in the
Wet-Set Method with Portland Cement Mortar or Installation of Ceramic Tile on a Cured
Portland Cement Mortar Bed with Dry-Set or Latex-Portland Cement Mortar; 1999 (Reaffirmed
2010).

E. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive; 2009 (Revised).

F. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar; 1999 (Reaffirmed 2010).

G. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy; 1999 (Reaffirmed
2010).

H. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout; 1999 (Reaffirmed 2010).

I. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout; 1999 (Reapproved 2010).

J. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;
1999 (Reapproved 2010).

K. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2010 (Revised).

L. ANSI A108.12 - American National Standard Specifications for Installation of Ceramic Tile with
EGP (Exterior Glue Plywood) Latex-Portland Cement Mortar; 1999 (Reaffirmed 2010).

M. ANSI A108.13 - American National Standard Specifications for Installation of Load Bearing,
Bonded, Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2005
(Reaffirmed 2010).

N. ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water
Cleanable Tile-Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive;
2013 (Revised).

O. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar;
2012 (Revised).
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P. ANSI A118.7 - American National Standard Specifications for High Performance Cement
Grouts for Tile Installation; 2010 (Revised).

Q. ANSI A118.15 - American National Standard Specifications for Improved Modified Dry-Set
Cement Mortar; 2012.

R. ANSI A137.1 - American National Standard Specifications for Ceramic Tile - Version; 2013.1.

S. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2015.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include instructions for using grouts and adhesives.

C. Samples:  Provide two samples of each tile size illustrating color and pattern finish and samples
of available grout colors.

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

E. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain
removal methods.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.

2. Extra Tile:  10 percent of each size, color, and surface finish combination.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the types of products
specified in this section, with minimum five years of documented experience.

B. Installer Qualifications:  Company specializing in performing tile installation, with minimum of
five years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not install solvent-based products in an unventilated environment.

B. Maintain ambient and substrate temperature of 50 degrees F during installation of mortar
materials.

PART 2  PRODUCTS

2.01 TILE

A. Porcelain Tile:  ANSI A137.1, standard grade.

1. Size and Shape: Walls - 12" x 24", 3/8" Thickness

2. Edges: Square.

3. Surface Finish:  Satin or Matte.

4. Color(s):  To be selected by Architect from manufacturer's full range.

5. Trim Units:  Matching bullnose and wall base shapes in sizes coordinated with field tile.

6. Location:  See drawings for more information on area(s) to be installed.

7. Manufacturers:

a. 1st Choice:  Bedrosians Tile - Stone, Product: Simply Modern, www.bedrosians.com

b. 2nd Choice:  Capco Tile & Stone, Product: Uptown, www.capcotile.com

c. 3rd Choice:  Florida Tile, Product: Maltese DP, www.floridatile.com

d. Substitutions: See Section 01 6000 - Product Requirements.

2.02 TRIM AND ACCESSORIES

A.  Trim:  Matching bullnose and cove base ceramic shapes in sizes coordinated with field tile.

1. Manufacturers:  Same as for tile.
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B. Non-Ceramic Trim:  Satin nickel anodized aluminum, style and dimensions to suit application,
for setting using tile mortar or adhesive.

1. Locations:  See drawings.

2. Manufacturers:

a. Schluter-Systems:  Product: Jolly, www.schluter.com.

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 SETTING MATERIALS

A. Latex-Portland Cement Mortar Bond Coat:  ANSI A118.4 or ANSI A118.15.

2.04 GROUTS

A. Manufacturers:

1. Bostik Inc:  www.bostik-us.com.

2. LATICRETE International, Inc:  www.laticrete.com.

3. Substitutions:  See Section 01 6000 - Product Requirements.

B. Epoxy Grout:  ANSI A118.3 chemical resistant and water-cleanable epoxy grout.

1. Applications:  All locations.

2. Color(s):  As selected by Architect from manufacturer's full line.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive tile.

3.02 PREPARATION

A. Protect surrounding work from damage.

B. Vacuum clean surfaces and damp clean.

C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable
flatness tolerances.

D. Prepare substrate surfaces for adhesive installation in accordance with adhesive manufacturer's
instructions.

3.03 INSTALLATION - GENERAL

A. Install tile and grout in accordance with applicable requirements of ANSI A108.1A thru A108.13,
manufacturer's instructions, and TCNA (HB) recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases
neatly.  Align floor joints.

D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make grout
joints without voids, cracks, excess mortar or excess grout, or too little grout.

E. Form internal angles square and external angles bullnosed.

F. Install ceramic accessories rigidly in prepared openings.

G. Install non-ceramic trim in accordance with manufacturer's instructions.

H. Sound tile after setting.  Replace hollow sounding units.

I. Keep control and expansion joints free of mortar, grout, and adhesive.

J. Prior to grouting, allow installation to completely cure; minimum of 48 hours.

K. Grout tile joints unless otherwise indicated.  

L. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either
bond breaker tape or backer rod as appropriate to prevent three-sided bonding.
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3.04 INSTALLATION - WALL TILE

A. Over  concrete and masonry install in accordance with TCNA (HB) Method W202, thin-set with
dry-set or latex-Portland cement bond coat.

3.05 CLEANING

A. Clean tile and grout surfaces.

3.06 SCHEDULE

A. See finish floor plans and interior elevations for locations and pattern.

END OF SECTION
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SECTION 09 6500

RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient base.

B. Installation accessories.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 04 2000 - Unit Masonry:  Installation on masonry walls.

1.03 REFERENCE STANDARDS

A. ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile; 2004 (Reapproved
2014)e1.

B. ASTM F1861 - Standard Specification for Resilient Wall Base; 2008 (Reapproved 2012)e1.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's initial
selection.

D. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,
and suggested schedule for cleaning, stripping, and re-waxing.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.

2. Extra Wall Base:  Quantity equivalent to 10 percent of each type and color.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store all materials off of the floor in an acclimatized, weather-tight space.

B. Maintain temperature in storage area between 55 degrees F and 90 degrees F.

C. Protect roll materials from damage by storing on end.

1.06 FIELD CONDITIONS

A. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F to achieve temperature stability.  Thereafter, maintain conditions
above 55 degrees F.

PART 2  PRODUCTS

2.01 RESILIENT BASE

A. Resilient Base:  ASTM F1861, Type TS rubber, vulcanized thermoset; top set Style B, Cove.

1. Height:  4 inch.

2. Thickness:  0.125 inch thick.

3. Finish:  Matte.

4. Length:  Roll.

5. Color:  Color as selected from manufacturer's standards.

6. Manufacturers:

a. Burke Flooring:  www.burkemercer.com.

b. Johnsonite, a Tarkett Company:  www.johnsonite.com.

c. Roppe Corp:  www.roppe.com.

d. Substitutions:  See Section 01 6000 - Product Requirements.
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2.02 ACCESSORIES

A. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring
manufacturer.

B. Moldings, Transition and Edge Strips:  Same material as wall base.

C. Filler for Coved Base:  Plastic.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive resilient base.

3.02 PREPARATION

A. Clean substrate.

3.03 INSTALLATION

A. Install in accordance with manufacturer's written instructions.

B. Spread only enough adhesive to permit installation of materials before initial set.

C. Fit joints and butt seams tightly.

3.04 RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 36 inches between joints.

B. Install base on solid backing.  Bond tightly to wall and floor surfaces.

C. Scribe and fit to door frames and other interruptions.

3.05 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's written instructions.

3.06 SCHEDULE

A. See finish floor plans for locations.

END OF SECTION
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SECTION 09 7733

GLASS FIBER REINFORCED PLASTIC PANELS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Glass fiber reinforced plastic panels.

B. Trim.

1.02 REFERENCE STANDARDS

A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of
Plastics; 2010.

B. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics by Means of
Barcol Impressor; 2013a.

C. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2012.

D. ASTM D5319 - Standard Specification for Glass-Fiber Reinforced Polyester Wall and Ceiling
Panels; 2012.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

F. ISO 2812-1 - Paints and Varnishes - Determination of resistance to liquids - Part 1: Immersion
in liquids; 2007.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Samples:  Submit two samples 4 x 4 inch in size illustrating material and surface design of
panels.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store panels flat, indoors, on a clean, dry surface.  Remove packaging and allow panels to
acclimate to room temperature for 48 hours prior to installation.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Glass Fiber Reinforced Plastic Panels:

1. Crane Composites, Inc:  www.cranecomposites.com.

2. Marlite:  www.marlite.com.

3. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 PANEL SYSTEMS

A. Typical Wall Panels - Type FRP:

1. Panel Size:  4 by 8 feet.

2. Panel Thickness:  0.09 inch.

3. Surface Design:  Embossed.

4. Color:  White.

5. Attachment Method:  Adhesive only, with trim and sealant in joints.

2.03 MATERIALS

A. Panels:  Glass fiber reinforced plastic (FRP), complying with ASTM D5319.

1. Surface Burning Characteristics:  Maximum flame spread index of 25 and smoke
developed index of 450; when system tested in accordance with ASTM E84.

2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
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3. Scratch Resistance:  Barcol hardness score greater than 35, when tested in accordance
with ASTM D2583.

4. Impact Strength:  Greater than 6 ft lb force per inch, when tested in accordance with ASTM
D256.

5. Sanitation and Cleanability:  Comply with 9 CFR 416.2.

6. Chemical Cleanability:  Excellent chemical resistance to common cleaners and detergents
when tested in accordance with ISO 2812-1.

B. Trim:  Vinyl; color coordinating with panel.

C. Adhesive:  Type recommended by panel manufacturer.

D. Sealant:  Type recommended by panel manufacturer; clear.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify existing conditions and substrate flatness before starting work.

B. Verify that substrate conditions are ready to receive the work of this section.

3.02 INSTALLATION - WALLS

A. Install panels in accordance with manufacturer's instructions.

B. Cut and drill panels with carbide tipped saw blades, drill bits, or snips.

C. Apply adhesive to the back side of the panel using trowel as recommended by adhesive
manufacturer.

D. Apply panels to wall with seams plumb and pattern aligned with adjoining panels.

E. Install panels with manufacturer's recommended gap for panel field and corner joints.

F. Place trim on panel before fastening edges, as required.

G. Fill channels in trim with sealant before attaching to panel.

H. Install trim with adhesive and screws or nails, as required.

I. Seal gaps at floor, ceiling, and between panels with applicable sealant to prevent moisture
intrusion.

J. Remove excess sealant after paneling is installed and prior to curing.

END OF SECTION
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SECTION 09 9000

PAINTING AND COATING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints, stains, varnishes, and other coatings.

C. Scope:  Finish all interior and exterior surfaces exposed to view, unless fully factory-finished and
unless otherwise indicated.  See drawings for specifics.

1. Both sides and edges of plywood backboards for electrical and telecom equipment before
installing equipment.

2. Exposed surfaces of steel lintels and ledge angles.

3. Prime surfaces to receive wall coverings.

4. Mechanical and Electrical:

a. In finished areas, paint all insulated and exposed pipes, conduit, boxes, insulated and
exposed ducts, hangers, brackets, collars and supports, mechanical equipment, and
electrical equipment, unless otherwise indicated.

b. On the roof and outdoors, paint all equipment that is exposed to weather or to view,
including that which is factory-finished, and as noted on the drawings (Ice Rink
Chiller).

D. Do Not Paint or Finish the Following Items:

1. Items fully factory-finished unless specifically so indicated; materials and products having
factory-applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. Items indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, and operating parts of
equipment.

5. Stainless steel, anodized aluminum, bronze, terne, and lead items.

6. Floors, unless specifically so indicated.

7. Ceramic and other tiles.

8. Brick, architectural concrete, cast stone, integrally colored plaster and stucco.

9. Glass.

10. Concrete masonry in utility, mechanical, and electrical spaces.

11. Acoustical materials, unless specifically so indicated.

12. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 05 5000 - Metal Fabrications:  Shop-primed items.

B. Section 05 5100 - Metal Stairs:  Shop-primed items.

C. Section 06 2000 - Finish Carpentry:  Wood items to receive finish.

D. Section 08 1113 - Hollow Metal Doors and Frames:  Shop-primed items.

E. Section 09 2116 - Gypsum Board Assemblies:  Wall surfaces receiving paint.

1.03 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency; current edition.

B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications;
2014.

C. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Base Materials; 2007.

D. SSPC (PM1) - Good Painting Practice: SSPC Painting Manual, Vol. 1; Society for Protective
Coatings; Fourth Edition.
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1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of all products to be used, with the following information for
each:

1. Manufacturer's name, product name and/or catalog number, and general product category
(e.g. "alkyd enamel").

2. MPI product number (e.g. MPI #47).

3. Cross-reference to specified paint system(s) product is to be used in; include description of
each system.

4. If proposal of substitutions is allowed under submittal procedures, explanation of all
substitutions proposed.

C. Samples:  Submit two paper "draw down" samples, 3 x 5 inches in size, illustrating range of
colors available for each finishing product specified.

1. Where sheen is specified, submit samples in only that sheen.

D. Certification:  By manufacturer that all paints and coatings comply with VOC limits specified.

E. Manufacturer's Instructions:  Indicate special surface preparation procedures.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.

2. Extra Paint and Coatings:  1 gallon of each color; store where directed.

3. Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,
with minimum five years documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified with
minimum five years experience.

1.06 MOCK-UP

A. See Section 01 4000 - Quality Requirements, for general requirements for mock-up.

B. Provide samples of stain finish on Wyoming Recycled wood from section 06 2000.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply exterior coatings during rain or snow, or when relative humidity is outside the
humidity ranges required by the paint product manufacturer.

D. Minimum Application Temperatures for Latex Paints:  45 degrees F for interiors; 50 degrees F
for exterior; unless required otherwise by manufacturer's instructions.

E. Minimum Application Temperature for Varnish Finishes:  65 degrees F for interior or exterior,
unless required otherwise by manufacturer's instructions.

F. Provide lighting level of 80 ft candles measured mid-height at substrate surface.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide all paint and coating products used in any individual system from the same
manufacturer; no exceptions.

B. Paints:

1. Base Manufacturer: Sherwin Williams.

2. Diamond Vogel Paints:  www.diamondvogel.com.

3. Benjamin Moore & Co:  www.benjaminmoore.com.

C. Transparent Finishes:

1. Base Manufacturer: Sherwin Williams.

D. Primer Sealers:  Same manufacturer as top coats.

E. Block Fillers:  Same manufacturer as top coats.

F. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 PAINTS AND COATINGS - GENERAL

A. Paints and Coatings:  Ready mixed, unless intended to be a field-catalyzed coating.

1. Provide paints and coatings of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Supply each coating material in quantity required to complete entire project's work from a
single production run.

3. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure
is specifically described in manufacturer's product instructions.

B. Primers:  As follows unless other primer is required or recommended by manufacturer of top
coats; where the manufacturer offers options on primers for a particular substrate, use primer
categorized as "best" by the manufacturer.

C. Volatile Organic Compound (VOC) Content:  

1. Provide coatings that comply with the most stringent requirements specified in the
following:

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for
Architectural Coatings.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

D. Colors:  To be selected from manufacturer's full range of available colors.

1. Selections per the finish plans and drawings.

2. Allow for number of paint colors as shown on finish floor plans.

3. In finished areas, finish pipes, ducts, conduit, and equipment the same color as the
wall/ceiling they are mounted on/under.

2.03 PAINT SYSTEMS - EXTERIOR

A. Wood, Transparent, Varnish, Stain:

1. One coat of stain; gloss sheen.

2. Manufacturer:  See drawings for specifics.

B. Ferrous Metals, Unprimed, Alkyd, 3 Coat:

1. One coat of alkyd primer.

2. Semi-gloss:  Two coats of alkyd enamel.

C. Ferrous Metals, Primed, Alkyd, 2 Coat:

1. Touch-up with rust-inhibitive primer recommended by top coat manufacturer.

2. Semi-gloss:  Two coats of alkyd enamel.

D. Alternate #2 - Ferrous Metals, un-primed, Powder Coat:
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1. Clean plain steel surface of all rust, corrosion, etc.

2. Semi-gloss:  Clear Powder Coat to meet AAMA 2605 specifications.

E. Galvanized Metals, Alkyd, 3 Coat:

1. One coat galvanize primer.

2. Semi-gloss:  Two coats of alkyd enamel.

2.04 PAINT SYSTEMS - INTERIOR

A. Paint MI-OP-3A - Ferrous Metals, Unprimed, Alkyd, 3 Coat:

1. One coat of alkyd primer.

2. Semi-gloss:  Two coats of alkyd enamel.

B.  Ferrous Metals, Primed, Alkyd, 2 Coat:

1. Touch-up with alkyd primer.

2. Semi-gloss:  Two coats of alkyd enamel.

C. Galvanized Metals, Alkyd, 3 Coat:

1. One coat galvanize primer.

2. Semi-gloss:  Two coats of alkyd enamel.

D. Gypsum Board/Plaster, Latex, 3 Coat:

1. One coat of alkyd primer sealer.

2. Semi-gloss: Two coats of latex enamel.

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide all primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials required to achieve the finishes specified whether specifically
indicated or not; commercial quality.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin application of coatings until substrates have been properly prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially affect proper application.

D. Test shop-applied primer for compatibility with subsequent cover materials.

E. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes
unless moisture content of surfaces are below the following maximums:

1. Gypsum Wallboard:  12 percent.

2. Interior Wood:  15 percent, measured in accordance with ASTM D4442.

3. Exterior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to coating application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or repair existing coatings that exhibit surface defects.

D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

E. Seal surfaces that might cause bleed through or staining of topcoat.

F. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach.  Rinse with clean water and allow surface to dry.
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G. Gypsum Board Surfaces to be Painted:  Fill minor defects with filler compound.  Spot prime
defects after repair.

H. Galvanized Surfaces to be Painted:  Remove surface contamination and oils and wash with
solvent.  Apply coat of etching primer.

I. Shop-Primed Steel Surfaces to be Finish Painted:  Sand and scrape to remove loose primer
and rust.  Feather edges to make touch-up patches inconspicuous.  Clean surfaces with
solvent.  Prime bare steel surfaces.  

J. Interior Wood Surfaces to Receive Transparent Finish:  Wipe off dust and grit prior to sealing,
seal knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after sealer
has dried; sand lightly between coats.  Prime concealed surfaces with gloss varnish reduced 25
percent with thinner.

K. Exterior Wood to Receive Transparent Finish:  Remove dust, grit, and foreign matter; seal
knots, pitch streaks, and sappy sections with sealer.  Fill nail holes with tinted exterior calking
compound after sealer has been applied.  Prime concealed surfaces.

L. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.

3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's instructions.

C. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.

D. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

E. Apply each coat to uniform appearance.

F. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply as many
coats as necessary for complete hide.

G. Sand wood and metal surfaces lightly between coats to achieve required finish.

H. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior
to applying next coat.

I. Wood to Receive Transparent Finishes:  Tint fillers to match wood.  Work fillers into the grain
before set.  Wipe excess from surface.

J. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finished coatings until completion of project.

B. Touch-up damaged coatings after Substantial Completion.

3.06 SCHEDULE - COLORS

A. See drawings for paint colors and locations.

END OF SECTION
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SECTION 10 1400

SIGNAGE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Plaque.

1.02 REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

C. ICC A117.1 - Accessible and Usable Buildings and Facilities; International Code Council; 2009
(ANSI).

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data/Shop Drawing:  Manufacturer's printed product literature for each type of sign,
indicating sign styles, font, foreground and background colors, locations, overall dimensions of
each sign.  Provide shop drawing showing proposed layout/text/logos etc.

C. Selection Samples:  Where colors are not specified, submit two sets of color selection charts or
chips.

D. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.

B. Package room and door signs in sequential order of installation, labeled by floor or building.

C. Store tape adhesive at normal room temperature.

1.06 FIELD CONDITIONS

A. Do not install tape adhesive when ambient temperature is lower than recommended by
manufacturer.

B. Maintain this minimum temperature during and after installation of signs.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Plaques:

1. Gemini Inc.; www.geminisignproducts.com.

2. Impact Architectural Signs;  www.impactsigns.com.

3. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 SIGNAGE APPLICATIONS

A. Accessibility Compliance:  Signs are required to comply with ADA Standards and ICC A117.1
and applicable building codes, unless otherwise indicated; in the event of conflicting
requirements, comply with the most comprehensive and specific requirements.

B. Plaque:  See drawings for location, layout, size and other information.

2.03 PLAQUES

A. Metal Plaques:

1. Metal:  Bronze casting.

2. See drawings for layout and more information.
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2.04 ACCESSORIES

A. Concealed Screws:  Stainless steel, galvanized steel, chrome plated, or other non-corroding
metal.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install neatly, with horizontal edges level.

C. Protect from damage until Substantial Completion; repair or replace damage items.

END OF SECTION
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SECTION 10 2113.19

PLASTIC TOILET COMPARTMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Solid plastic toilet compartments.

B. Urinal screens.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 06 1000 - Rough Carpentry:  Blocking and supports.

B. Section 10 2800 - Toilet, Bath, and Laundry Accessories.

1.03 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

B. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling
Interior Finish to Room Fire Growth; 2015.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate partition plan, elevation views, dimensions, details of wall supports,
door swings.

C. Product Data:  Provide data on panel construction, hardware, and accessories.

D. Samples:  Submit two samples of partition panels, 4 by 4 inch in size illustrating panel finish,
color, and sheen.

E. Manufacturer's Installation Instructions:  Indicate special procedures.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Solid Plastic Toilet Compartments:

1. General Partitions Mfg. Corp.:  www.generalpartitions.com.

2. Global Partitions:  www.globalpartitions.com

3. Substitutions:  Section 01 6000 - Product Requirements.

2.02 SOLID PLASTIC TOILET COMPARTMENTS

A. Toilet Compartments:  Factory fabricated doors, pilasters, and divider panels made of solid
molded high density polyethylene (HDPE), tested in accordance wtih NFPA 286, floor-mounted
headrail-braced.

1. Color:  As selected from manufacturer's full range of colors.

B. Doors:

1. Thickness:  1 inch.

2. Width:  24 inch.

3. Width for Handicapped Use:  36 inch.

4. Height:  55 inch.

C. Panels:

1. Thickness:  1 inch.

2. Height:  55 inch.

D. Pilasters:

1. Thickness:  1 inch.

2. Width:  As required to fit space; minimum 3 inch.

E. Urinal Screens:  Wall mounted with continuous panel bracket, and vertical upright consisting of
pilaster anchored to the floor.
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2.03 ACCESSORIES

A. Pilaster Shoes:  Formed ASTM A666, Type 304 stainless steel with No. 4 finish, 3 in high,
concealing floor fastenings.

1. Provide adjustment for floor variations with screw jack through steel saddles integral with
pilaster.

B. Head Rails:  Hollow stainless steel, 1 x 1-1/2 inch size, withanti-grip profile and cast socket wall
brackets.

C. Pilaster Brackets:  Satin stainless steel.

D. Wall Brackets:  Continuous type, satin stainless steel.

E. Attachments, Screws, and Bolts:  Stainless steel, tamper proof type.

1. For attaching panels and pilasters to brackets:  Through-bolts and nuts; tamper proof.

F. Hardware:  Satin stainless steel:

1. Pivot hinges, gravity type, adjustable for door close positioning; two per door.

2. Nylon bearings.

3. Door Latch:  Slide type with exterior emergency access feature.

4. Door strike and keeper with rubber bumper; mounted on pilaster in alignment with door
latch.

5. Coat hook with rubber bumper; one per compartment, mounted on door.

6. Provide door pull for outswinging doors.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify correct spacing of and between plumbing fixtures.

C. Verify correct location of built-in framing, anchorage, and bracing.

3.02 INSTALLATION

A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's instructions.

B. Maintain 3/8 to 1/2 inch space between wall and panels and between wall and end pilasters.

C. Attach panel brackets securely to walls using anchor devices.

D. Attach panels and pilasters to brackets.  Locate head rail joints at pilaster center lines.

3.03 TOLERANCES

A. Maximum Variation From True Position:  1/4 inch.

B. Maximum Variation From Plumb:  1/8 inch.

3.04 ADJUSTING

A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16
inch.

B. Adjust hinges to position doors in partial opening position when unlatched.  Return out-swinging
doors to closed position.

C. Adjust adjacent components for consistency of line or plane.

END OF SECTION
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SECTION 10 2800

TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Accessories for toilet rooms and utility rooms.

B. Electric hand/hair dryers.

C. Grab bars.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 04 2000 - Unit Masonry:  Installation in CMU walls.

B. Section 10 2113.19 - Plastic Toilet Compartments.

C. Division 26 - Electrical

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products; 2015.

C. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service; 2015.

D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

E. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

F. ASTM B456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus
Chromium and Nickel Plus Chromium; 2011e1.

G. ASTM C1036 - Standard Specification for Flat Glass; 2011e1.

H. ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror; 2008 (Reapproved 2013).

I. ASTM F2285 - Standard Consumer Safety Performance Specification for Diaper Changing
Tables for Commercial Use; 2004 (Reapproved 2010).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with the placement of internal wall reinforcement and reinforcement of toilet
partitions to receive anchor attachments.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit data on accessories describing size, finish, details of function, and
attachment methods.

C. Manufacturer's Installation Instructions:  Indicate special procedures and conditions requiring
special attention.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Toilet Accessories:

1. ASI - American Specialties, Inc:  www.americanspecialties.com.

2. Bradley Corporation:  www.bradleycorp.com.

3. Substitutions:  Section 01 6000 - Product Requirements.

B. Electric Hand/Hair Dryers:

1. Excel Dryer:  www.exceldryer.com.

2. Substitutions:  Section 01 6000 - Product Requirements.
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2.02 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete
with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.

B. Stainless Steel Sheet:  ASTM A666, Type 304.

C. Stainless Steel Tubing:  ASTM A269/A269M, Type 304 or 316.

D. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with
G90/Z275 coating.

E. Mirror Glass:  Annealed float glass, ASTM C1036 Type I, Class 1, Quality Q2, with silvering,
protective and physical characteristics complying with ASTM C1503.

F. Adhesive:  Two component epoxy type, waterproof.

G. Fasteners, Screws, and Bolts:  Hot dip galvanized; tamper-proof; security type.

2.03 FINISHES

A. Stainless Steel:  No. 4 Brushed finish, unless otherwise noted.

B. Chrome/Nickel Plating:  ASTM B456, SC 2, satin finish, unless otherwise noted.

C. Galvanizing for Items Other than Sheet:  Comply with ASTM A123/A123M; galvanize ferrous
metal and fastening devices.

2.04 TOILET ROOM ACCESSORIES

A. Toilet Paper Dispenser:  Large Single roll, surface mounted bracket type, stainless steel.

1. Product:  See drawings for manufacturer and product info.

B. Electric Dryers:   Traditional fan-in-case type, with downward nozzle.

1. Operation:  Automatic, sensor-operated on and off.

2. Style:  Contemporary styling, fixed nozzle.

3. Mounting:  Surface mounted.

4. Cover: Stainless steel with brushed finish.

a. Tamper-resistant screw attachment of cover to mounting plate.

5. Electrical Voltage:  120V

6. Product:  See drawings for manufacturer and product info.

7. Warranty:  5 years.

C. Soap Dispenser:  Provided with solid surface sink, see mechanical drawings.

D. Mirrors:  Stainless steel framed, 1/4 inch thick annealed float glass; ASTM C1036.

1. Frame:  0.05 inch angle shapes, with mitered and welded and ground corners, and
tamperproof hanging system; No.4 finish.

E. Grab Bars:  Stainless steel, nonslip grasping surface finish.

1. Standard Duty Grab Bars:

a. Push/Pull Point Load:  250 pound-force, minimum.

b. Dimensions:  1-1/4 inch outside diameter, minimum 0.05 inch wall thickness, exposed
flange mounting, 1-1/2 inch clearance between wall and inside of grab bar.

c. Mounting Kits:  Provide manufacturer standard for toilet partition and masonry walls
substrates.

d. Length and Configuration:  As indicated on drawings.

e. Products:  See drawings for manufacturer and product info.

F. Sanitary Napkin Disposal Unit:  Stainless steel, surface-mounted, self-closing door, locking
bottom panel with full-length stainless steel piano-type hinge, removable receptacle.

1. Proudct:  See drawings for manufacturer and product info.

G. Diaper Changing Station: Wall-mounted folding diaper changing station for use in commercial
toilet facilities, meeting or exceeding ASTM F2285.

1. Style: Horizontal.

2. Material: Stainless steel shell with polyethylene body.
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3. Mounting: Surface.

4. Product:  See drawings for manufacturer and product info.

2.05 UTILITY ROOM ACCESSORIES

A. Combination Utility Shelf/Mop and Broom Holder:  0.05 inch thick stainless steel, Type 304, with
1/2 inch returned edges, 0.06 inch steel wall brackets.

1. Drying rod:  Stainless steel, 1/4 inch diameter.

2. Hooks:  2, 0.06 inch stainless steel rag hooks at shelf front.

3. Mop/broom holders:  3 spring-loaded rubber cam holders at shelf front.

4. Length:  30 inches.

5. Product:  See drawings for manufacturer and product info.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify exact location of accessories for installation.

C. For electrically-operated accessories, verify that electrical power connections are ready and in
the correct locations.

D. Verify that field measurements are as indicated on drawings.

3.02 PREPARATION

A. Deliver inserts and rough-in frames to site for timely installation.

B. Provide templates and rough-in measurements as required.

3.03 INSTALLATION

A. Install accessories in accordance with manufacturers' instructions in locations indicated on the
drawings.

B. Install plumb and level, securely and rigidly anchored to substrate.

C. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.  See
accessories legend on interior elevation drawings.

END OF SECTION
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SECTION 10 4400

FIRE PROTECTION SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire extinguishers.

B. Accessories.

1.02 REFERENCE STANDARDS

A. NFPA 10 - Standard for Portable Fire Extinguishers; 2013.

B. UL (DIR) - Online Certifications Directory; Underwriters Laboratories Inc.; current listings at
database.ul.com.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide extinguisher operational features, color and finish, and anchorage
details.

C. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination
requirements.

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Fire Extinguishers:

1. Larsen's Manufacturing Co.:  www.larsensmfg.com.

2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FIRE EXTINGUISHERS

A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable
codes, whichever is more stringent.

1. Provide extinguishers labeled by UL for the purpose specified and indicated on the
drawings.

2.03 ACCESSORIES

A. Extinguisher Brackets:  Formed steel, galvanized and enamel finished.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify rough openings for cabinet are correctly sized and located.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Secure rigidly in place.

C. Place extinguishers on wall brackets.

3.03 SCHEDULES

A. See drawings for locations.

END OF SECTION
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SECTION 10 5617

WALL MOUNTED STANDARDS AND SHELVING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Shelf standards, brackets, and accessories.

B. Shelves.

C. See drawings for locations and configurations.

1.02 RELATED REQUIREMENTS (THIS LIST MAY NOT BE ALL INCLUSIVE)

A. Section 06 1000 - Rough Carpentry:  Wood blocking in walls for attachment of standards.

1.03 REFERENCE STANDARDS

A. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Shelf Standards and Brackets:

1. Knape & Vogt Manufacturing Company :  www.knapeandvogt.com.

2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Shelves:

1. Formica Corporation:  www.formica.com.

2. Wilsonart International, Inc.:  www.wilsonart.com.

3. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS

A. Heavy Duty Shelf Standards:  Double-slotted channel standards for brackets adjustable in 1
inch increments along entire length of standard, drilled and countersunk for screws.

1. Acceptable Product:  K&V 85.

2. Load Capacity:  Recommended by manufacturer for loading of 300 to 680 pounds per pair
of standards.

3. Lengths:  As indicated on drawings.

4. Finish:  Powder-coated, white; provide screws with matching heads.

5. Brackets:  Double tab type, locking into slots; size to suit shelves; same finish as
standards.

6. Bracket Quantity:  Provide one bracket for each 12 inches of standard length.

B. Laminate Faced Shelves:  Particleboard or medium density fiberboard covered with high
pressure decorative laminate on both sides.

1. Edge Finish:  Matching laminate, all four edges.

2. Substrate Thickness:  1 inch, nominal.

3. Laminate:  NEMA LD 3 Type HGL.

C. Fasteners:  Screws as recommended by manufacturer for intended application or as otherwise
required by project conditions.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.
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3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Mount standards to solid backing capable of supporting intended loads.

C. Install brackets, shelving, and accessories.

END OF SECTION
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SECTION 107500  
FLAGPOLES 

 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. Section includes ground-mounted flagpoles made from aluminum 
B. Owner-Furnished Material:  None 
C. Related Sections: 

1. Division 07 Sections for base flashing at roof-mounted flagpoles. 
2. Division 07 Section "Sheet Metal Flashing and Trim" for counterflashing flashing at roof-

mounted flagpoles. 
3. Division 26 Section "Lightning Protection for Structures" for connecting wall- and roof-

mounted metal flagpoles to lightning protection system. 
4. Division 26 Section "Exterior Lighting" for site lighting fixtures. 
 

1.3 PERFORMANCE REQUIREMENTS 
 

A. Structural Performance:  Flagpole assemblies, including anchorages and supports, shall 
withstand the effects of gravity loads, and the following loads and stresses within limits and 
under conditions indicated according to the following design criteria: 
1. Wind Loads:  Of up to 120 mph according to NAAMM FP 1001, "Guide Specifications for 

Design of Metal Flagpoles." 
2. Base flagpole design on nylon or cotton flags of maximum standard size suitable for use 

with flagpole or flag size indicated, whichever is more stringent. 
 

1.4 SUBMITTALS 
 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, operating characteristics, 
fittings, accessories, and finishes for flagpoles. 

B. Shop Drawings:  For flagpoles.  Include plans, elevations, details, and attachments to other 
work.  Show general arrangement, jointing, fittings, accessories, grounding, anchoring, and 
support. 
1. Include section, and details of foundation system for ground-mounted flagpoles. 

C. Operation and Maintenance Data:  For flagpoles to include in operation and maintenance 
manuals. 
 

1.5 QUALITY ASSURANCE 
 

A. Source Limitations:  Obtain flagpole as complete unit, including fittings, accessories, bases, and 
anchorage devices, from single source from single manufacturer. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

 
A. General:  Spiral wrap flagpoles with heavy paper and enclose in a hard fiber tube or other 

protective container. 
 
PART 2 - PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide pole listed on plans or 
approved equal. 
 

2.2 FLAGPOLES  
 

A. Flagpole Construction, General:  Construct flagpoles in one piece if possible.  If more than one 
piece is necessary, comply with the following: 
1. Fabricate shop and field joints without using fasteners, screw collars, or lead calking. 
2. Provide flush hairline joints using self-aligning, snug-fitting, internal sleeves. 
3. Provide self-aligning, snug-fitting joints. 

B. Exposed Height:  40 feet (9 m). 
C. Aluminum Flagpoles:  Provide cone -tapered flagpoles fabricated from seamless extruded 

tubing complying with ASTM B 241/B 241M, Alloy 6063, with a minimum wall thickness of 3/16 
inch (4.8 mm). 

D. Metal Foundation Tube:  Manufacturer's standard corrugated-steel foundation tube, not less 
than 0.064-inch- (1.6-mm-) nominal wall thickness.  Provide with 3/16-inch (4.8-mm) steel 
bottom plate and support plate; 3/4-inch- (19-mm-) diameter, steel ground spike; and steel 
centering wedges welded together.  Galvanize steel after assembly.  Provide loose hardwood 
wedges at top of foundation tube for plumbing pole. 
1. Provide flashing collar of same material and finish as flagpole. 

 
2.3 FITTINGS 
 

A. Internal Halyard, Winch System:  Manually operated winch with control stop device and 
removable handle, stainless-steel cable halyard, and concealed revolving truck assembly with 
plastic-coated counterweight and sling.  Provide flush access door secured with cylinder lock.  
Finish truck assembly to match flagpole. 
1. Plastic Halyard Flag Clips:  Made from injection-molded, UV-stabilized, acetal resin 

(Delrin).  Clips attach to flag and have two eyes for inserting both runs of halyards.  
Provide two flag clips per halyard. 
a. Product:  Subject to compliance with requirements, provide "Quiet Halyard" flag 

clasp by Lingo. 
 

2.4 MISCELLANEOUS MATERIALS 
 

A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107. 

B. Drainage Material:  Crushed stone, or crushed or uncrushed gravel; coarse aggregate. 
C. Sand:  ASTM C 33, fine aggregate. 
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D. Elastomeric Joint Sealant: Single-component neutral- and basic-curing silicone joint sealant 
complying with requirements in Division 07 Section "Joint Sealants" for Use NT (nontraffic) and 
for Use M, G, A, and, as applicable to joint substrates indicated, for Use O. 

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 
 

2.5 GENERAL FINISH REQUIREMENTS 
 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 
 

2.6 ALUMINUM FINISHES 
 

A. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 
 
PART 3 - EXECUTION 

 
3.1 EXAMINATION 
 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, including foundation; accurate placement, pattern, 
orientation of anchor bolts, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
 

3.2 PREPARATION 
 

A. Prepare uncoated metal flagpoles that are set in foundation tubes by painting below-grade 
portions with a heavy coat of bituminous paint. 

B. Foundation Excavation:  Excavate to neat clean lines in undisturbed soil.  Remove loose soil 
and foreign matter from excavation and moisten earth before placing concrete.  Place and 
compact drainage material at excavation bottom. 

C. Provide forms where required due to unstable soil conditions and for perimeter of flagpole base 
at grade.  Secure and brace forms to prevent displacement during concreting. 

D. Place concrete, as specified in Division 03 Section "Cast-in-Place Concrete." Compact concrete 
in place by using vibrators.  Moist-cure exposed concrete for not less than seven days or use 
nonstaining curing compound. 

E. Trowel exposed concrete surfaces to a smooth, dense finish, free of trowel marks, and uniform 
in texture and appearance.  Provide positive slope for water runoff to perimeter of concrete 
base. 
 

3.3 FLAGPOLE INSTALLATION 
 

A. General:  Install flagpoles where shown and according to Shop Drawings and manufacturer's 
written instructions. 

B. Ground Set:  Place foundation tube, center, and brace to prevent displacement during 
concreting.  Place concrete.  Plumb and level foundation tube and allow concrete to cure.  
Install flagpole, plumb, in foundation tube. 
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1. Foundation Tube:  Place tube seated on bottom plate between steel centering wedges 
and install hardwood wedges to secure flagpole in place.  Place and compact sand in 
foundation tube and remove hardwood wedges.  Seal top of foundation tube with a 2-inch 
(50-mm) layer of elastomeric joint sealant and cover with flashing collar. 

 
END OF SECTION 107500 



 
 
 
 
 

DIVISION 
 

12 
 

FURNISHINGS 
 
 
 
 
 
 
 
 
 
 





15-015 / David Street Station   12 3100 - 1 

SECTION 12 3100

MANUFACTURED METAL CASEWORK

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Counter tops .

B. Casework hardware.

1.02 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Large Components:  Ensure that large components can be moved into final position without
damage to other construction.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate casework locations, large scale plans, elevations, cross sections,
rough-in and anchor placement dimensions and tolerances, clearances required.

C. Manufacturer's Installation Instructions:  Indicate special installation requirements .

1.05 QUALIFICATIONS

A. Manufacturer:  Company specializing in manufacturing the products specified in this section with
minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept casework on site.  Inspect on arrival for damage.

B. Coordinate size of access and route to place of installation.

PART 2  PRODUCTS

2.01 MATERIALS

A. Stainless Steel Sheet:  ASTM A666 Type 304.

B. Counter Tops and window sill extensions:  Stainless steel.

2.02 HARDWARE

A. Countertop Brackets:  Size and construction details as shown on drawings.

2.03 FABRICATION - GENERAL

A. Fabricate casework, assembled and welded.

B. Fabricate corners and joints without gaps or inaccessible spaces or areas where dirt or moisture
could accumulate.

C. Fabricate components of die formed stainless steel.  Form each unit rigid, not dependent on
building structure for rigidity.

D. Form edges and seams to be smooth.  Form material for counter tops from continuous sheets.

E. Cut and drill counter tops, backs, and other components for service outlets and fixtures.

2.04 FINISHES

A. Stainless Steel:  No. 4 finish, field brushed.

B. Shop finish all components.

C. Coat metal surfaces in contact with cementitious materials with bituminous paint.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of support framing and anchors.

3.02 INSTALLATION

A. Install casework, components and accessories in accordance with manufacturer's instructions.

B. Use anchoring devices to suit conditions and substrate materials encountered.

C. Set casework items plumb and square, securely anchored to building structure.

D. Scribe to abutting surfaces and align adjoining components.  Apply matching filler pieces where
casework abuts dissimilar construction.

E. Field touch-up blemishes to original finish.

3.03 CLEANING

A. Clean casework, counters, shelves,  legs, hardware, fittings and fixtures.

3.04 PROTECTION

A. Do not permit finished casework to be exposed to continued construction activity.

END OF SECTION
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SECTION 13 1213 
SPLASH PAD WATER FEATURE 

 
 
PART 1 -  GENERAL REQUIREMENTS: 
 
1.01 RELATED SECTIONS AND DOCUMENTS: 
 
 The General provisions of the Contract, including General and Supplementary Conditions and Gen-

eral Requirements apply to the work specified in this section. 
  
  Other related sections include the following: 
  
 Division 3 – Concrete (for additional concrete and finishing requirements.) 
 Division 22  – Plumbing 
 Division 23  – Heating Ventilating and Air Conditioning 
 Division 26  – Electrical 
 Division 31 –Earthwork (for additional sub-grade preparation for the splash pad water feature and 

feature system backfilling requirements.) 
 
 Division 00 – Procurement and Contracting Requirements and Division 1 – General Requirements, 

as indexed, apply to this section. Comply with the provisions of the codes, specifications and stand-
ards of the Department of Health for the public splash pad water features and other applicable 
codes and regulations and as shown on the drawings and/or hereinafter specified. The splash pad 
contractor is responsible to submit plans to the local Health Department for approval.  Plans shall 
be reviewed, approved and stamped by the Health Officer and Building Department before the con-
tractor may begin construction.  See Division 1 – General Requirements for additional information. 

 
1.02  SCOPE: 
 
  “Splash Pad” or “Splash pad Water Feature” or “Feature” means any Splash Pad etc. shown as 

part of this project.  Herein the feature shall be designated as Splash Pad. The Splash Pad Contrac-
tor shall furnish and install the Splash Pad including but not limited to the reinforced concrete fea-
ture, structures, finishes, piping, fittings, circulation and filtration equipment, sanitizing systems, 
deck tiles, grating, waterproofing, sealants & caulking, water play features, etc. shown on the 
Splash Pad Feature drawings and as specified herein (unless otherwise determined by the General 
Contractor as part of scope delineation). 

 
1.03  SPLASH PAD CONTRACTOR'S RESPONSIBILITY : 
 
 The Splash Pad Contractor shall provide the following services: 
 
 Provide and pay all costs relative to start up and or training of owner's designated operator in the 

correct use of equipment required for the Splash Pad function and operation as recommended by 
the product manufacturers. The Splash Pad Contractor shall supply a qualified field technician for 
this purpose. 

 
 Provide chemicals for the splash pad operation at time of start-up. Provide liquid chlorine, hydro-

chloric acid, and cyanuric acid as aids in maintaining chemical balance. The splash pad contractor 
is responsible to maintain proper balancing tank water chemistry and keep the splash pad and bal-
ancing tank swept and vacuumed clean until the project substantial completion and the splash pad 
is turned over to the owner. 

 
1.04  MEASUREMENTS: 
 
 During bidding, the contractor shall examine the site and compare it with the drawings and specifi-

cations. Verify all dimensions shown on Drawings by taking field measurements; proper fit and at-
tachment of all parts is required. Before commencing work, check all lines and levels indicated and 
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such other work as has been completed. Should there be any discrepancies, immediately report in 
writing to the Architect. 

 
1.05  COORDINATION: 
 
 Coordinate work with other trades (General, Electrical, Mechanical, Plumbing, Civil, Landscaper, 

etc.).  Coordinate with the soils engineer, soils testing contractor and General Contractor to assure 
proper grading, soil properties, compaction requirements, gravel and filter fabric requirements be-
fore commencing work. 

 
1.06  DELIVERY AND STORAGE : 
 
 Deliver materials undamaged to the job site in each manufacturer’s unopened containers.  Inspect 

for damage and remove damaged items from job site.  Store and adequately protect undamaged 
materials against damage while temporarily stored at the site.  Store materials off the ground under 
protective covers. 

 
1.07  SUBMITTALS : 
 
 Submit five (5) copies of manufacturer's performance data, specifications and installation instruc-

tions for each accessory and/or equipment specified.  Submittal shall be, as a minimum, bound in a 
three ring binder with labels and tabs for each submittal category. As an alternate means of submit-
tal, the submittals may be provided as one joined pdf format with the information as described 
above – with each cut-sheet identified for its intended use (individual pdfs are not acceptable and 
will be required to be resubmitted).  Also see requirements of Division 1. Submittal shall be made to 
the Architect for approval prior to beginning any work on the splash pad. 

 Submit for the following: 
 
1.  Pipe & Pipe Fittings 
2.  Valves, each type 
3.  Balancing Tank Fittings 
4.  Splash Pad feature Frame & Grates 
5.  Splash Pad Features / Fittings 
6.  Splash Pad Animation Control Panel System 
7.  Variable Frequency Drive 
8.  High Rate Sand Filter 
9.  Pumps with and without integral hair and lint strainers 
10.  Hair and Lint Strainers 
11.  Basket Strainer 
12.  Y-strainer 
13.  Chemical Controller w/ sensors (complete with water level control) 
14.  Chemical Feeders 
15.  Chemical Storage Vessels 
16.  Chemicals (MSDS Sheets) 
17.  Ultra Violet (UV) Disinfection System 
18.  Flow Meter Sensor 
19.  Gauges, Meters and Instrumentation 
20.  Pre-Fabricated Concrete Balancing Tank (with access hatch) 
21.  Pipe Penetration Seals and Sleeves 
22.  Waterproofing Materials 
23.  Sealants and Caulking 
24.  Expansion Joint Materials 
25.  Waterstops 
26.  No Running Tiles 
27.  Splash Pad Feature Area Safety Signs 
28.  Chemical Area Safety Signs 
29.  Cleaning Equipment including Portable Vacuum 
30.  Water Test Sets 
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31.  Concrete Experience Data 
32.  Quality Assurance Information 
33.  Non-structural Components 

a. Provide the details and engineering calculations (wet stamped and signed) for all non-structural 
components permanently attached to structures and their supports and attachments, designed to 
resist the effects of earthquake motions in accordance with ASCE 7-05. 

b. Submit to building department as a deferred submittal (if required by building inspector). 
 
 Product Sample Submittal 

1. Splash pad water feature Finish:  Concrete Mock-Up 
 Submit one 24” x 24” mock-up with a finish as called for in the project document. Submittal of sam-

ple shall be made to the Landscape Architect for approval prior to beginning any work on the splash 
pad water feature. 

 
1.08  SUBSTITUTIONS: 
 
 If any contractor wishes to submit a substitution / equivalent / or an alternate recirculation system, 

filter, and/or water feature item, the contractor shall submit plans and specifications to the Architect 
for approval at least ten (10) days prior to the bid date. Said plans and specifications shall be for 
this specific project, and show the installation of the proposed equipment. All changes required in 
the splash pad water feature structure and in the building construction shall be listed in order to de-
termine the extra costs or savings thereof.  Substitutions, equivalents, and alternates submitted for 
the splash pad water feature system shall also include all of the submittal information required in 
Section 13 1213, Paragraph 1.07 (with the exception of the full shop drawings) to the Architect for 
approval at least ten (10) days prior to the bid date. 

  
 Whenever the words “or equal,” “or approved equal” appear in the specification or plans, they shall 

be interpreted to mean material or an item of equipment equal in quality to that named. The burden 
of proof of quality or service shall be on the supplying contactor. Proof of inequality is not implied by 
the specifications and is not a burden of the owner or his representatives. The Architect shall be 
sole judge as to whether or not an item submitted as an equal is acceptable. If the Splash Pad Con-
tractor submits a substitution on an “equal” basis, he shall assume all risks involved should the ar-
chitect find it not acceptable. The Splash Pad feature Contractor shall assume all costs for charges 
in drawings and specifications affected by the substitution, and the cost increase, if any, on adjoin-
ing work. 

 
 
1.09  PATENTED MATERIALS : 
  
 The Splash Pad Feature Supplier/Contractor shall pay all royalties and license fees. The Splash 

Pad Feature Contractor shall defend all suits or claims for infringement of any patent rights and 
shall save the Owner, the General Contractor, the Splash Pad Engineer, and the Architect harmless 
from the loss on account thereof, except that the Splash Pad Contractor shall not be responsible for 
all such loss when a particular manufacturer or manufacturers is specified. But, if the Splash Pad 
Contractor has reason to believe that the design, process, or product specified is an infringement of 
a patent, he shall be responsible for such loss unless he promptly gives such information to the 
General Contractor, Splash Pad Engineer, Owner, and Architect. Also see General Conditions and 
Division 1. 

 
1.10  GUARANTEE : 
 
 Provide Guarantee / Warranty per GENERAL CONDITIONS, and per each individual piece of 

equipment and/or accessory as listed by manufacturer. 
 
1.11  INSPECTION: 
 
 Examine all sub surfaces to receive work and report in writing to the Architect any conditions detri-

mental to work. Failure to observe this injunction constitutes a waiver to any subsequent claims to 
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the contrary and will make this Contractor responsible for any corrections the Architect may require. 
Continuation of work will be construed as acceptance of all sub surfaces. 

 
1.12  QUALIFICATION OF SPLASH PAD CONTRACTOR : 
 
 The apparent low bidder shall deliver to the Architect, Owner, & Splash Pad Engineer for approval 

the following experience data in writing within 24 hours after the bid opening, for verification of ex-
perience of the Splash pad water feature Contractor: 

 
1. That the splash pad contractor shall be a state-licensed commercial splash pad contractor. 

 
2. That the prospective bidder has demonstrated suitable technical experience by having suc-

cessfully installed at least two (2) splash papd features of the material, design, and extent 
to that indicated for this project within the past five years. List the principals to contact re-
garding said splash pad features so that proper inquiries can be made as to their comple-
tion, splash pad feature technology used, operation, etc., relative to such construction.  

 
3. Only splash pad features constructed by the firm submitting the bid will be considered. 

Splash pad features by another company or individual in the employ of another concern 
shall not be considered. 

 
4.  A list of the major public pool and splash pad feature jobs he currently has under contract, the 

amount of the contracts and the current percentage of completion. 
 
 The splash pad feature contractor shall provide a qualified project manager throughout the contract 

period with experience managing projects with the construction type, size and scope similar to this 
project. The project manager shall be on site as required to assure proper coordination, scheduling, 
and performance of work.  

 
 The splash pad feature contractor shall be bondable and shall furnish a letter of intent to furnish 

100% Performance and Payment Bond from their bonding agency. The splash pad feature contrac-
tor shall furnish proof of all liability insurance, etc. and also that of any subcontractor. Also see 
General Conditions and Division 1. 

 
1.13  CODES AND STANDARDS : 
 
 Comply with the provision of the codes, specifications, and standards of the ANSI/NSPI standard, 

the current International Building Code standards, International Fire Code Standards, Local Building 
Department standards, and the Wyoming State Department of Health standards for public swim-
ming pools, and other applicable codes and regulations and as shown on the drawings and/or here-
inafter specified. 

 
 In addition to those standards referenced above, work in this section shall conform to requirements 

of the following reference standards, as applicable, unless otherwise required herein or on the 
drawings.  Unless otherwise indicated on the drawings, or specified, furnish the highest or best 
grade of material specified in referenced standards. 

 
1.  American National Standards Institute (ANSI): 
a.   A13.1-81 Scheme for the identification of Piping Systems 
2. American Society for Testing and Materials (ASTM): 
a. A36-81A Structural Steel 
b. A120-83 Pipe, Steel, Black and Hot-Dipped Zinc-Coated Welded and Seamless, for Ordinary 

Uses 
c. A123-78 Zinc (Hot Galvanized) Coatings on Products Fabricated from Rolled, Pressed, and 

Forged Steel Shapes 
d. A153-82 Zinc Coating (Hot-Dip) on Iron and Steel Hardware 
e. A386-78 Zinc Coating (Hot-Dip) on Assembled Steel Products 
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f. D1785-81 Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) 
Compounds 

g. D1785-83 Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120 
h. D2464-76 Threaded Polyvinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 80 
i. D2467-76A Socket-Type Polyvinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 80 
j. D2564-80 Solvent Cements for Polyvinyl Chloride (PVC) Plastic Pipe and Fittings 
k. D2774-04 Underground Installation of Thermoplastic Pressure Piping 
l. F1668-96 Construction Procedures for Buried Plastic Pipe 
m.   F2376-08 Classification, Design, Manufacture, Construction, and Operation of Water Slide Sys-

tems. 
n.  F2461-09 Manufacture, Construction, Operation, and Maintenance of Aquatic Play Equipment. 
o.  C94 Standard Specification for Ready-Mix Concrete 
 
3. Manufacturers Standardization Society of Valves and Fittings Industry (MSS): 
a. SP-58-1983 Pipe Hangers and Supports - Materials and Design 
b. SP-69-1983  Pipe Hangers and Supports - Selection and Application 
4. National Fire Protection Association (NFPA): 
a. National Electric Code (NEC)  (applicable adopted year of publication) 
b. National Fire Protection Association (NFPA) - Standard No. 704 
5.  Other Codes and Standards: 
a.  Wyoming Regulations for Swimming Pools, Spas and Similar Installations (Current Revision) 
b.  Not Used 
c. NSF - Standard 50 & Standard 61 
d. U.S. EPA - Clean Water Act 
e. UFC - Article 80 
f. American Public Health Association Public Swimming Pools: Recommended  
 Regulations for Design and Construction, Operation and Maintenance” 
g. WWA - Construction for Operating Safely 
h. IAPMO Standard IAPMO / ANSI Z 124.7-1997 for a fiberglass reinforced plastic spa pool 
i. OSHA 29 CRF - Hazard Communication Standard 
j. National Spa and Pool Institute (NSPI) Standards: ANSI/NSPI-1 2003: American National Standard 

for Public Swimming Pools. 
k. US EPA - SARA Title III 
l. UFC - Standard No. 79-3 
m. National Sanitation Foundation - Standard Number 50: Circulation System  
 Components for Swimming Pools, Spas, or Hot Tubs: NSF Listings: Swimming Pools, Spas, and 

Hot tubs 
n. FIFRA - Worker Safety Regulations 
o. National Electrical Code (NEC) (applicable adopted year of publication) 
 Article 680: Swimming Pools, Fountains, and Similar Installations  
p.  US EPA - 40 CFR 122.26 
q. OSHA - CFR 1910.146 
r. APHA - Model Swimming Pool Code 
w. CDC - Proper Swimming Pool Design 
t. CDC - Water Slide Flumes 
u. CDC - Public Spas and Hot tubs 
v. UL - Green Book 
w. UL - Yellow Book 
x. The Chlorine Institute - Safety at Nonresidential Pools 
y International Building Code (IBC) applicable adopted year of publication 
z. International Fire Code (IFC) applicable adopted year of publication 
1.  Chapters on Hazardous Materials, Corrosive Materials, Oxidizers and any other applicable chapters 
aa. ANSI - Standard 14.3 for Ladders and Safety Equipment 
bb. ASME - Standard A13.1 for pipe labeling and marking code 
 
 
1.14 RELATED WORK AND RESPONSIBILITIES OF THE GENER AL CONTRACTOR : 
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 General responsibilities of the General Contractor shall be as follows: 
 
 Harmful Chemicals: No contractor or his workmen shall place any acid or alkaline chemicals or oil in 

contact with the splash pad feature which will be injurious to the splash pad or splash pad feature 
materials. 

 
 Contact with Other Systems: General Contractor shall not hang or connect pipe, electrical conduit, 

or any other materials to the splash pad feature system. 
 
 The General Contractor shall furnish labor, material, services, equipment, and appliances neces-

sary to perform the following work in connection with installation of the splash pad feature, as re-
quired by the approved drawings and specified herein: 

 
 Locations: General Contractor shall be responsible for horizontal dimensions and grade elevations 

accurately from established lines and bench marks, as required by the drawings, and be responsi-
ble for those grades. 

 
 Safeguards: Provide, erect and maintain all necessary barricades, signs, lights and flares to protect 

workmen and the public. 
 
 The general contractor is responsible for implementing and enforcing a confined-space entry safety 

plan per OSHA prior to performing any work in the balancing tank. 
 
 Provide temporary light, heat, water, and power service to installation area, as may be needed for 

construction.  Provide water to fill the splash pad feature balancing tank.  
 
 Precaution: Do not bring in or operate compaction equipment, trucks or other heavy equipment 

within five feet of the splash pad feature, its components and the balancing tank. 
 
 Responsibility for Damage: The General Contractor shall protect the splash pad feature from dam-

age during surrounding construction, back-filling and deck installation and shall be responsible for 
the cost of repairs for damage to the splash pad feature caused by his construction equipment 
and/or workmen. 

 
 Sub-Drain: General Contractor shall provide and install permanent sub-drain system underneath 

the splash pad feature and / or balancing tank in areas where there is a potential for groundwater.   
 
 Site Preparation: The General Contractor shall provide all site preparation per the recommendations 

of an owner provided site specific project soils report to ready the site for the splash pad feature ex-
cavation and splash pad installation requirements.  Also see Section 2300 –Earthwork. 

 
 Site Preparation Structural Backfill: Also see Section 2300 –Earthwork.  General Contractor shall 

thoroughly compact any backfill that is around or supports any splash pad feature piping equipment 
or components to 95% Modified Proctor.  It shall be compacted in 8” loose layers to 95% of maxi-
mum dry density based on ASTM D1557. All fill shall be tested. Contractor will be responsible for 
any damage to the work as a result of that compaction.  The General Contractor shall provide all 
site preparation backfill per the recommendations of an owner provided site specific project soils re-
port to ready the site for the splash pad feature excavation and splash pad feature installation re-
quirements.   

 
 Disposal: Remove excess and unsuitable soil and materials. Dispose of said materials on or off the 

site as directed by the Architect or Owner.  This includes excess soil as a result of the splash pad 
feature and balancing tank excavation. The splash pad contractor is responsible to stockpile excess 
soil on site at General Contractor’s direction. 

 
 Concrete Work: General Contractor shall construct backwash pit of reinforced concrete as per Ar-

chitectural drawings, splash pad drawings and structural drawings.  Coordinate between all draw-
ings and notify architect immediately if a discrepancy is found. 



         SPLASH PAD WATER FEATURE 

15-015 / David Street Station       13 1213 - 7   
 

    
 Backwash Pit: General Contractor shall provide and install continuous Ribbed Centerbulb water 

stops at all joints of the backwash pit.  The waterstops shall be compatible with the concrete sys-
tem, the liquids and/or chemicals to be contained or controlled, and be able to be subjected to the 
hydrostatic pressures created within the pit. The General Contractor shall fill any holes created by 
form ties with neat cement. Concrete finish of backwash pit shall be as smooth as possible as to re-
ceive Aquafin 2kM waterproofing in accordance with manufacturer’s directions (Aquafin waterproof-
ing by Splash Pad Contractor). The General Contractor shall coordinate with the splash pad feature 
contractor for method of finishing pit.   

. 
 Sleeves: Install the sleeves necessary for required piping in the building walls and floors.  The 

splash pad contractor will provide all sleeves. The General Contractor shall coordinate locations 
with the splash pad feature contractor. 

 
 If the splash pad feature Contractor fails to coordinate this work with the General Contractor and 

provide the required sleeves, couplings, and O-rings and the required sleeves are not installed, the 
splash pad feature Contractor is responsible for concrete removal and installation of the sleeves or 
for any core-drilling required (only if allowed by structural engineer).   

 
 If the General Contractor fails to install the sleeves, couplings, and O-rings as coordinated by the 

splash pad feature Contractor, the General Contractor is responsible for concrete removal and in-
stallation of the sleeves or for any core-drilling required (only if allowed by structural engineer).   

 
 Equipotential Bonding Grid:  The General Contractor shall provide the equipotential bonding grid 

around the splash pad water feature perimeter per the requirements of the National Electric Code, 
Article 680. 

 
 Deck Slab: Surrounding deck slabs shall be placed after splash pad water feature installation has 

been completed, including the deck expansion joints with polysulfide sealant, as detailed on the 
splash pad feature plan and details. 

 
 Protecting splash pad feature: Contractor shall take every practical precaution to prevent concrete 

from spattering on the finishes, etc., including covering same with protective materials. If splash oc-
curs, wash off while still wet, any concrete which appears on these elements. Any damaged or bro-
ken material shall be immediately repaired. 

 
 Clean-up: Keep the splash pad feature excavation and splash pad feature free of construction resi-

due and waste materials of his workmen or sub-contractors, removing said material from the splash 
pad feature should it collect. 

 
 Site Storage: Protect materials and equipment stored on job site. 
 
 Coordination at Start-up: Provide representative at time of splash pad feature start-up to coordinate 

work related to the splash pad feature system. 
 
 
1.15  RELATED WORK AND RESPONSIBILITY UNDER MECHANI CAL / PLUMBING / CIVIL 

DIVISION: 
 
 General responsibilities of the Mechanical/Plumbing and / or Civil contractor shall be, but not limited 

to, as follows: 
  
 Harmful Chemicals: Mechanical/Plumbing Contractor shall not place any acid, alkaline chemicals or 

oil in contact with the splash pad water feature which will be injurious to splash pad water feature or 
materials.  
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 Contact with Other Systems: Mechanical/Plumbing Contractor shall not hang or connect pipe, elec-
trical conduit, or any other materials to the splash pad water feature system unless specifically ap-
proved in writing. 

 
 The Mechanical/Plumbing Contractor under Mechanical Division shall perform the following related 

work in accordance with plans and specifications: 
 
 Provide drains and connect waste piping from equipment room floor drains, backwash pit to sanitary 

sewer lines. 
 
 Supply and install emergency shower/eyewash with tepid water and drain line at the locations 

shown on the splash pad drawings. 
 
 Furnish and run the potable water supply lines to the point or points shown on the drawings. 
 
 Coordination at Start-up: Provide representative at the time of splash pad water feature start-up to 

coordinate work related to the splash pad water feature system. 
 
1.16  RELATED WORK AND RESPONSIBILITY UNDER ELECTRI CAL DIVISION : 
 
 General responsibilities of the Electrical Contractor under Electrical Division shall be, but not limited 

to, as follows: 
 
 Provide electrical service (of adequate type and capacity required for the project) to equipment. 

Furnish panels, line voltage and low voltage conduit, junction boxes, and wiring. 
 
 Make all electrical connections to the splash pad water feature circulation and feature equipment, 

including interlocking and line voltage control wiring at the direction of the splash pad water feature 
contractor. The splash pad water feature contractor is responsible for low voltage (non-line voltage) 
control wiring, connections and any required conduit located in the equipment room. 

 
 Be responsible for proper calibration, adjustment, and arrangement of terminal connections of wires 

to control equipment. 
 
 Perform all required grounding and bonding for pumps, filters, and other splash pad water feature 

equipment in accordance with the National Electric Code Article 680 as well as state and local 
codes. 

 
 Furnish and install a Ground Fault Interrupter (G.F.I.) for all required equipment together with any 

and all other outlets and equipment in or around the splash pad water feature as per N.E.C. Article 
680. 

 
 Furnish and run all power to the chemical control system, chemical feed pumps, U.V. control sys-

tem and control circuits to the support equipment.  
 
 Interlock the chemical control system to the splash pad circulation pump as directed by the splash 

pad water feature contractor. 
 
 Interlock the chemical control system with the chemical feed system as directed by the splash pad 

water feature contractor. 
 
 Interlock the Ultra Violet Disinfection system controller to the circulation pump as described on the 

splash pad water feature plans. 
 
 Interlock the splash pad water feature controller and components to the splash pad water feature 

pump as directed by the splash pad water feature contractor. 
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 Furnish any temporary power needed by the General or Splash Pad water feature Contractor for 
de-watering, tools, etc., if required. 

 
 The well point or de-watering equipment (if required) must be continuously operated during con-

struction. Therefore electrical service for such equipment must be sufficient to provide continuous 
service exclusive of temporary electrical service requirements of others. 

 
 Coordination at Start-Up: Provide representatives at the time of splash pad water feature start-up to 

coordinate work related to splash pad water feature system. 
 
1.17  RELATED WORK AND RESPONSIBILITY UNDER CIVIL D IVISION: 
 
 General responsibilities of the Civil contractor shall be, but not limited to, as follows: 
  
 Harmful Chemicals: Civil Contractor shall not place any acid, alkaline chemicals or oil in contact 

with the splash pad water feature which will be injurious to splash pad water feature or materials.  
 
 The Civil Contractor under Civil Division shall perform the following related work in accordance with 

plans and specifications: 
 
 Provide drains and drain lines from outdoor splash pad feature exterior perimeter deck drains (as 

required) to storm sewer line. 
 
 Provide a hose bib(s) per code requirements for washing down of the splash pad perimeter decking. 
 
 Coordination at Start-up: Provide representative at the time of splash pad feature start-up to coordi-

nate work related to the splash pad water feature system. 
 
 
1.18  RELATED WORK AND RESPONSIBILITIES OF OWNER : 
 
 General responsibilities of the Owner shall be, but not limited to, as follows: 
 
 Harmful Chemicals: No one shall place any acid or alkaline chemicals or oil in contact with splash 

pad surfaces which will be injurious to the splash pad water feature or materials. 
 
 Contact with Other Systems: No one shall hang or connect pipe, electrical conduit, or any other ma-

terials to the splash pad water feature system unless specifically approved in writing by splash pad 
water feature Contractor. 

 
 Provide the following personal safety items for the splash pad water feature Operator’s use in han-

dling chemicals: goggles, rubber aprons and rubber gloves. 
 
 Acknowledge receipt of operating Instructions at time of start-up. 
 
 The Owner shall provide the following repeated services: 
 
 Provide the designated splash pad operator(s) to the splash pad contractor for instruction and train-

ing at the time of initial filling. Make them available continuously (8:00 a.m. to 5:00 p.m. Monday 
through Friday) until acceptance of project. 

 
 Maintain the watertight integrity of all splash pad water feature deck joints around splash pad water 

feature for the life of the splash pad water feature to minimize differential settlement. 
 
1.19 LAYOUT WORK : 
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 Before any splash pad water feature excavation or construction is commenced, the Splash pad wa-
ter feature Contractor shall layout the perimeter of the splash pad water feature. Splash pad water 
feature area shall be excavated to an even grade. 

 
1.20 EXCAVATION AND GRADING : 
 
 All labor and necessary equipment for rough machine excavation of splash pad water feature areas 

and the splash pad water feature balancing tank  shall be provided. Also furnish all necessary labor 
and equipment required for hand trimming of splash pad water feature excavation. The Contractor 
shall be fully responsible for directing all excavation operations in order to obtain proper depths and 
contours for the splash pad water feature.  

 
 The contractor is responsible for removal of excess soil to a location on site. Removal of excess soil 

and materials from the site is the responsibility of the General Contractor and shall be done as di-
rected by the Architect/Owner. 

 
 Any voids which may occur due to over-excavation or from removal of boulders shall be filled with a 

lean mixture of concrete or earth compacted to 95% Proctor. 
 
 A tolerance of plus one inch shall be allowed in the excavation sub grade. 
 
1.21 PLACE FITTINGS : 
 
 The Splash pad water feature Contractor shall place, before the concrete work is commenced, all 

piping, fittings, nozzles, all special splash pad water feature equipment, etc., that are to be embed-
ded in concrete and shall be responsible for their positioning in accordance with the drawings. 

 
1.22 GROUNDING AND BONDING : 
 
 After placing splash pad water feature reinforcing, but before placing concrete surfaces, the General 

Contractor shall install all the bonding and grounding circuits required for steel reinforcement and all 
other metal and electrical items in or around the splash pad water feature. The contractor shall ex-
tend the bonding and grounding systems to the equipment room in accordance with the require-
ments of the National Electrical Code, Article 680. No concrete shall be applied to splash pad water 
feature surfaces until this requirement is complied with and the proper electrical inspection has 
been made and approval received. 

 
1.23  BACKFILL : 
 
 Any necessary backfill around water balancing tank walls shall be a granular backfill.  Granular 

backfill shall be a 'pea" gravel or ¾” to 1½” minus gap-graded gravel, or as specified by the Soils 
Engineer. Any back filling around water balancing tank and pump vault walls is the responsibility of 
the General Contractor (per Section 1.12 RELATED WORK AND RESPONSIBILITIES OF THE 
GENERAL CONTRACTOR).  

 
1.24 DEWATERING: 
 
 If the splash pad water feature or balancing tank is constructed in a hydro-static area, the Splash 

pad water feature Contractor shall install the necessary gravel pack well point or points and perma-
nent piping for his use during construction.  A readily accessible connection to this system for the 
future use of the Owner shall be provided.  The method of this de-watering system shall be ap-
proved by the Architect and Splash pad water feature Engineer prior to excavation. Also see Civil 
Drawings and/or Mechanical Drawings for sub-drain designs. 

 
 
PART 2 -  MATERIALS AND METHODS OF INSTALLATION : 
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2.01  STEEL REINFORCEMENT: 
 
 All reinforcing steel shall be standard sizes of deformed bars equal to the requirements of the 

"Standard Specifications for Billet Steel, Concrete Reinforcement”, intermediate grade, serial desig-
nation A615 with required grade designation per plans as adopted by the American Society for 
Testing Materials. 

 
 All reinforcing steel shall be in place before concrete placing is commenced, shall be new, free from 

dirt, oil, paint, and mill scale, shall be positioned and of the size indicated on the drawings, and se-
cured by not less than 16 gauge annealed tie wire. Metal chairs or concrete blocks shall be used to 
insure proper spacing. 

 
 Slab steel shall be securely wired together at as many points as necessary where bars cross to in-

sure their maintaining their position. Splices shall be staggered a minimum of 4’-0”, and laps shall 
be not less than 40 diameters. 

 
2.02 SPECIAL INSTRUCTIONS : 
 
 After placing splash pad water feature reinforcing and water feature footing reinforcing, but before 

pouring concrete surfaces, the Splash pad water feature Contractor shall insure proper bonding and 
grounding circuits have been provided and tested for continuity by the Electrical Contractor to steel 
reinforcement, slab, fittings, nozzles, and all other metal and electrical items in or around the splash 
pad water feature, as required by the National Electrical Code, Article 680.  No concrete shall be 
applied to splash pad water feature surfaces or feature footings until requirement is complied with.  
Also see Electrical Division. 

 
2.03  CEMENT: 
 
 All cement for concrete work shall conform to the requirements of the “Standard Specifications for 

the Portland Cement", serial designation C-150 of the ASTM and shall be Type 1, and, except 
where transit-mixed concrete is to be employed, shall be delivered to the job site in original packag-
es adequately protected from the weather during storage. 

 
2.04  SPLASH PAD WATER FEATURE CONCRETE : 
 
 The sub grade shall be thoroughly wetted before concrete is placed. 
 
 The concrete shall have a water-reducing retarder added, Plastiment or equal, at a minimum rate of 

two fluid ounces per bag of cement, per manufacturer’s recommendations according to the day time 
temperatures. Exact proportions of four to eight fluid ounces shall be determined by test at the job 
site. The concrete mix shall contain an average of 3% air entrainment, with no more than a 3½” 
slump, and a minimum 28 day strength of 4,000 p.s.i. 

 
 After finishing, the floor shall be covered with plastic sheeting for a period of five days. No curing 

compound will be allowed. 
 
2.05 OTHER CONCRETE: 
 
 Furnish and place any required concrete for anchor blocks, water features, etc. as indicated on 

drawings.  Provide thickened slab under play feature supports as required by the manufacturer. 
 
 Concrete shall be a mix developing a minimum strength of 4,000 PSI at 28 days. 
 
2.06  INITIAL CURING : 
 
 All structural concrete shall be kept continuously wet for a minimum period of seven days, or as 

necessary to insure proper initial cure or adequate coverings with plastic sheeting through the cur-
ing period. No curing compound will be allowed. 
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2.07  SPLASH PAD WATER FEATURE DIMENSIONAL TEST : 
 
 Check size and dimensions of splash pad water feature for deviations from design drawings as di-

rected by the Landscape Architect. Corrections shall be made if directed. 
 
2.08 SPLASH PAD WATER FEATURE APPEARANCE : 
 
 Splash pad water feature shall be free from cracks, honeycombing, spills, voids, and other defects.  

The splash pad water feature shall have a non-slip surface. Contractor shall refer to the landscape 
architectural drawings for concrete color selections for splash pad. 

 
2.09  SPLASH PAD WATER FEATURE DECK EXPANSION JOINT  and JOINT SEALER :  
 
 All expansion joint material, joint sealer primer and joint sealer primer shall be resistant to the ef-

fects of chemically treated water.  
 
 The joint material shall be Deck-O-Foam, by W.R. Meadows, sized per the requirements of the ar-

chitect.  Joint sealant shall be either two-part Deck-O-Seal 125 (polysulfide sealant) or two-part 
Deck-O-Seal Gun Grade (polysulfide sealant). Color selection by the architect. Standard colors are 
Dura-White, Stone Gray and Desert Tan. Jet Black and Redwood are available upon special order). 

 
 Before applying the joint sealer, apply a two-part P/G epoxy primer by W.R. Meadows per the man-

ufacturer’s recommendations. 
 
2.10  TILE: 
 
 Acceptable tile manufactures for deck markings are In-lays, Inc. or approved equal.  All tiles shall be 

resistant to chemical attack, shall have a water absorption of 0.5% or less, resist fading, and be de-
signed for use in an splash pad water feature environment. 

 
 All setting and laying of tile, and all materials and labor required for completion of the tile work shall 

be in accordance with the latest basic specifications issued by the Tile Manufacturer's Association, 
except as otherwise noted herein or shown on the drawings. All work shall be performed by me-
chanics skilled in the trade.  Tile shall remain whole and firmly in place. Tile shall be placed flush 
and even with each other, parallel to the deck surface, and shall have clean cuts. Grout lines of tile 
shall line up unless otherwise approved by the Architect.  Tile shall be placed flush and even with 
each other within a tolerance of plus or minus one-eighth inch. All tile shall be frost-proof. 

 
 Provide waterproofing compound to provide watertight finish. All waterproofing, adhesives, tiles, and 

grouts used in the splash pad water feature shall provide a water tight finish and shall be suitable 
for use in freeze/thaw climates. 

 
 Setting materials: 
 Flexible acrylic Latex Portland Cement Mortar:  Mapei – KERABOND/KERALASTIC, white color, 

two component flexible mortar system conforming to ANSI A118.10 standards or approved equal. 
 Flexible Fast Setting Latex Hydraulic Mortar: Mapei – KER 318 GRANI/RAPID, white color, two-

component, flexible latex hydraulic thin-set mortar conforming to ANSI A118.10 standards or ap-
proved equal. 

 
 Grouting materials: 
 Sanded Tile Grout: Mapei – KER200 polymer-modified sanded Portland cement grout conforming to 

ANSI A-118.6 standards or approved equal. 
 Fast Curing Sanded Tile Grout:  Mapei – KER 700 Ultra/Color polymer-modified hydraulic sanded 

tile grout conforming to ANSI 118.6 standards or approved equal. 
 
 
PART 3 - SPLASH PAD WATER FEATURE PIPING : 
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3.01  EXCAVATION, BACKFILL, PIPE TESTING AND LINE F LUSHING: 
 
 Make required pipe trench excavations and backfill. No backfilling of pipe trenches shall be made 

until the piping has met the proper pressure test. Backfilling of trenches shall be done in accordance 
with the requirements specified in Section 2.  All splash pad water feature feature piping, circulation 
system piping and water piping shall be given pressure tests. All piping leading to and from the 
splash pad feature shall be flushed clean of oil, pipe cuttings, and other foreign matter. Any stains 
on the splash pad water feature finish due to foreign material from the piping are not acceptable and 
any stained surfaces shall be cleaned at the Splash pad water feature Contractor's expense. 

 
3.02  FRESH WATER LINES : 
 
 Reduced-pressure, backflow-prevented, potable water lines and valves shall be installed from the 

juncture point with the potable water lines as shown on the plumbing drawings to proper locations in 
the splash pad water feature filter equipment room as shown on the drawings. See Plumbing Divi-
sion for material types to be used, point of connections, additional requirements. 

 
 The fresh water lines and manual shut off-valve shall be installed to the point of connection shown 

on the plumbing drawings by the Plumbing Contractor.  Splash pad water feature contractor shall 
extend piping from this point of connection to locations noted on the splash pad water feature draw-
ings. All fresh water piping shall be completed in accordance with Plumbing Division. Splash pad 
water feature contractor is responsible for coordination with the Plumbing contractor to assure in-
stallations are provided and properly located. 

 
3.03  SPLASH PAD WATER FEATURE PIPING : 
 
 Furnish and install all piping, pipe fittings, and valves from the splash pad water feature fittings to 

the junctures indicated on the drawings. Make necessary pipe trenching and do necessary back-
filling, including sand bedding at 95% compaction, as required for piping and other work as hereun-
der specified to complete the splash pad water feature plumbing installation as shown on the draw-
ings and in the specifications.  Piping is shown on drawings in diagrammatic form (U.O.N.) to indi-
cate work to be done rather than show exact routing and locations.  Make use of all data in contract 
documents, verify against developed field conditions, and install work in an orderly arrangement in a 
manner to overcome structural and mechanical interference.  Piping and necessary valves should 
be placed such that the splash pad water feature can be winterized (including all piping and compo-
nents). All piping and components shall be installed in a manner to avoid freezing.  Also see division 
2 for additional pipe trenching requirements 

 
3.04  OUTLETS AND RETURN PIPING : 
 
 All feature piping for the splash pad water feature supply (return) piping and fittings shall be NSF 

approved Schedule 80 PVC as shown on the drawings. All splash pad water feature circulation pip-
ing and fittings to and from the balancing tank shall be NSF approved Schedule 40 PVC as shown 
on the drawings. All piping shall be as manufactured by R & G Sloane, Spears, or approved equal. 
All piping under or in splash pad water feature shall be fully encased in concrete unless otherwise 
noted on the drawings. All piping connections shall be solvent welded.  Gasketed pipe is not ac-
ceptable. 

 
 If building codes, fire codes, or other codes require CPVC or other type of piping through certain 

building spaces, the most stringent code shall govern, and the contractor shall provide the type re-
quired by code. The contractor shall notify splash pad water feature engineer to verify compatibility 
with other materials and chemicals being used in the system. 

 
 All piping to and from the splash pad water feature shall be hydrostatically tested at 50 p.s.i. before 

any pipe is concealed. Pipe shall be maintained tight at this pressure for a minimum of 24 hours.  All 
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piping shall be maintained tight with 5 p.s.i. of pressure throughout the remaining construction peri-
od. 

 
 Pressure Tests:  Hydrostatically test all water piping systems.  Do not pneumatically pressure test.  

Conduct tests in accordance with ANSI B31.1 and as follows:  Test piping systems after the lines 
have been cleaned as herein before specified.  Test the piping system at a pressure of 50 p.s.i. with 
water not exceeding 100 deg. F.  Before tests, remove or isolate gages, traps, and other apparatus 
subject to damage by test pressure.  Install calibrated test gage in system to observe any loss of 
pressure.  Close off system and retain required pressure for one hour minimum and then inspect all 
joints and connections for leakage.  Maintain specified pressure in all lines for a minimum of 24 
hours.  Maintain 5 p.s.i. pressure in all lines throughout the remaining construction period.  Each 
trade should verify the pressure maintenance before and after completion of work to insure piping 
integrity.  All failures shall be satisfactorily repaired and the complete test performed again. Contrac-
tor shall log and maintain records of pressure test on site and maintained in contractors job file.  
Such logs shall be presented to engineer upon request. 

 
 Test Gages:  Pressure test gages shall be currently certified as being accurate to within 1 percent of 

their full scale.  Use gages with maximum scale between 1-1/2 and 2 times the test pressure. 
 
 Factory Tests:  Factory test prefabricated piping sections and fittings to ensure compliance with this 

specification and to prove integrity of joints. 
 
 General:  The Splash pad water feature Contractor shall furnish all equipment and apparatus re-

quired for performing the inspections and tests, except water supplied by Owner, and shall correct 
all defects and repeat respective inspections and tests, as required for final approval. 

   
3.05  FILTER ROOM PIPING AND FITTINGS : 
 
 The filter room piping shall be Schedule 40 PVC, Schedule 80 PVC, or CPVC with flanged PVC or 

CPVC fittings. All metal bolts, connectors, and other fasteners shall be stainless steel. All PVC pip-
ing connections shall be solvent welded and flanged.  Gasketed pipe is not acceptable. 

 
 Filter room piping shall be identified by tagging and/or color coding. Piping flow shall be indicated by 

directional arrows on the piping. 
 
3.06  CHEMICAL SOLUTION PIPING : 
 
 Chlorine and hydrochloric acid piping shall be Schedule 80 PVC pipe and fittings (solvent weld). 

Chorine and hydrochloric acid tubing and fittings shall be polypropylene. 
 
 All Chemical piping that runs underground (or in inaccessible locations) shall be double containment 

piping. Underground or inaccessible double-containment piping shall be oversized and use sweep 
elbows to allow chemical tubing to be pulled through the piping in the future. 

 
 Chemical solution piping and tubing contents shall be identified by color coding and/or tagging. Flow 

direction of chemical solution piping and tubing shall be provided. The piping and tubing identifica-
tions shall be in compliance with all applicable requirements of local codes, health department, the 
IFC and ASME A13.1. 

 
 Chemical solution piping shall be installed with clip supports or hangers at 4’-0” c.c. max spacing. 
 Chemical solution tubing shall be anchored to wall or ceiling @ 3’-0” c.c. max. 
 
3.07  VALVES : 
 
 All valves for splash pad water feature piping 3" and smaller shall be PVC ball valves, ASAHI Amer-

ican “Omni” or approved equal. 
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 All valves for chemical piping 3” and smaller shall be PVC ball valves, ASAHI American “Omni” or 
approved equal. 

 
 All valves 4" and larger shall be butterfly valves ASAHI American “Pool Pro” or approved equal. But-

terfly valves are to be manufactured of PVC with reinforced disks with stainless steel shafts. Valves 
shall be capable to handle hydrostatic pressures up to 100 p.s.i. without leaking.  Valve stems and 
extensions shall be of stainless steel with adequate support. 

 
 Valves 4" and 6" shall be lever operated. Valves 8" and above shall be gear operated (except as 

noted on the plans). Valves 8" and above which are located in balancing tank shall be gear operat-
ed with handle extensions and the gear located above the concrete lid of the balancing tank. 

 
 All check valves shall be Spears thermoplastic (PVC or CPVC) check valves, flanged type, with in-

ternal parts compatible with chlorine / chemically treated water. 
 
 Pressure relief/sustaining valves shall be non-corrosive and resistant to treated water. Provide  
 0-75 psi adjustment range. 
 
 All flange bolts and nuts shall be 304 stainless steel. All components in the balancing tank shall be 

PVC and stainless steel as indicated on the drawings or in the specifications. 
 
 Identify valves by tagging and/or color coding. 
 
3.08  MAKING UP PIPE : 
 
 All pipe shall be cleaned of scale, sand, dirt, and rust before installation. The ends of threaded pipe 

shall be reamed out full size, threads cut with new dies, and not more than two full threads shall be 
left exposed when the joint is made up. 

 
 Offsets shall be made with fittings. Pipe shall not be bent at any time except where copper water 

tubing, Type L is used. Offsets may be bent, but the radius of the bend must be such that no defor-
mation of the tubing shall occur. 

 
 Joints for PVC Pipe:  PVC pipe shall be cut square with a pipe cutter or a sharp saw. Free the joint 

of the feathered edged and ream to full size as necessary. Apply a cleaner and a liberal coat of sol-
vent to the outside of the pipe and in the fitting making sure that the coated area is equal to the 
depth of the fitting socket. Insert the pipe quickly into the fitting and turn the pipe approximately 15 
degrees so that the fitting does no push off the pipe. Do not interrupt the solvent welding of the joint 
once the solvent is applied. Wipe off all excess solvent to prevent weakening of the joints. Be sure 
that in going to the next joint that the pipe is not twisted, disturbing the last completed joint. 

 
 Joints in copper water tubing shall be thoroughly cleaned and made tight with a good grade of 

tin-lead solder making sure that the entire joint is properly sealed throughout its full area. 
 
 Joints in screw piping shall be made of the Grinnell Stainless Pipe Joint Cement. 
 
3.09  PITCH OF PIPES: 
 
 Horizontal drainage lines shall be supported to a uniform slope. All piping shall be installed so as to 

avoid unnecessary turns in order that friction loss may be kept at a minimum. Piping shall be in-
stalled in order to prevent air traps.  The minimum slope for all suction and return piping shall be a 
minimum 0.25% pitch. 

 
3.10  PIPE HANGERS AND SUPPORTS : 
 
 The pipe hangers shall be adjustable B-line Figure B3105 stainless steel or equal. Pipe supports 

shall be adjustable B-line Figure B3092 stainless steel saddle support with Figure B3088T stainless 
steel stand or approved equal. Pipe hangers and supports shall be constructed of stainless steel 
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and shall be located as needed to adequately support all piping and components. Splash pad water 
feature contractor may fabricate special hangers or supports subject to approval of the Architect. 
PVC piping shall not be unsupported for lengths in excess of four (4) feet.  Provide adequate sup-
ports and spacing as to avoid pipe sagging between supports and to support against the effects of 
water hammer. All splash pad water feature piping larger than 3” must be supported for seismic 
loads in accordance with the International Building Code. The Splash pad water feature contractor 
is responsible for the design and installation of all seismic bracing. Design of seismic bracing shall 
be submitted to the building department as a deferred submittal if required by the building inspector. 

  
3.11 ASSEMBLY AND INSTALLATION - EQUIPMENT : 
 
 Furnish, assemble, and install a complete operational piping, filter circulation, chemical feed and 

sanitizing system and other mechanical equipment for splash pad water feature as shown on draw-
ings, and in accordance with the instruction furnished by the manufacturer supplying such equip-
ment.  Drawings indicate in diagram form the desired arrangement of the principal apparatus, pip-
ing, and equipment, and shall be followed as closely as practicable, exercising care in the work to 
secure proper head room and space conditions and a neat and workmanlike arrangement of piping 
and valves. 

 
 Furnish suitable tags for marking all valves.  Provide identification and signs as required for the 

valves for the chemical solution piping per requirements of the International Fire Code, Section 27. 
 
 Obtain complete instructions for installing and operating all mechanical equipment.  No equipment 

shall be put into operation without the assistance of a qualified operator familiar with the operation 
of such equipment. 

 
 
 
PART 4 - SPLASH PAD WATER FEATURE FITTINGS : 
 
 
4.01  OUTLET FRAME AND GRATES (FITTINGS) : 
 
 The outlets frames and grates shall be bronze unless otherwise noted on drawings. Secure all 

grates/covers to the frame with 304 stainless steel screws a minimum of 1 3/16" in depth. These 
screws shall be tamper proof.  The grate shall have sufficient vertical ribs to assure adequate 
strength against failure or bending. Provide color selections to the architect for selection. 

 
 4.02  BALANCING TANK INLET FITTINGS : 
 
 The balancing tank inlet fittings shall be custom assembled using PVC pipe per the details on the 

drawings. The drilled inlets openings shall be sized per plans. 
 
 
 
PART 5 -  SPLASH PAD WATER FEATURE CIRCULATION / FE ATURE EQUIPMENT: 
 
 
5.01  ASSEMBLY AND INSTALLATION : 
 
 Furnish, assemble, and install a complete operational pumping, piping, filter, chemical feed and 

chlorination system and other mechanical equipment for the splash pad water feature as shown on 
the drawings, in accordance with the instructions furnished by the manufacturer supplying such 
equipment. Install seismic anchorage for piping, filters, chlorine storage tanks, acid storage tanks, 
and any other items indicated on drawings.  Filtration and Chemical System Equipment shall be 
NSF listed. All metal connectors, bolts, washers, and other fasteners or anchors shall be stainless 
steel. The Splash pad water feature Contractor shall be responsible for design installation of all 
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seismic bracing for splash pad water feature equipment. Design to be submitted as a deferred sub-
mittal as required by building official. 

 
 Drawings indicate in diagram form the desired arrangement of the principal apparatus, piping, 

equipment, and shall be followed as closely as practicable, exercising care in the work to secure 
proper head room and space conditions and a neat and workmanlike arrangement of piping and 
valves. The filtration system shall be completely ready for operation including all piping as shown on 
the drawings. Mark all lines with flow direction indicators. Furnish suitable tags for marking all 
valves. 

 
 Obtain complete instructions for installing and operating all mechanical equipment from the manu-

facturer. No equipment shall be put into operation without the assistance of a qualified operating 
technician familiar with the operation of such equipment. 

 
5.02  ELECTRICAL CONNECTIONS : 
 
 The Splash pad water feature Contractor shall furnish and install all splash pad water feature 

equipment / electrical motors, low voltage interlocks and control wiring, etc., as required and speci-
fied, except as specifically noted otherwise for equipment described in this section of the specifica-
tions. 

 
 The Electrical Contractor shall furnish and install all panels, junction boxes, line voltage interlocks 

and the running of conduit and wiring to such motors, etc., and their connections, and furnishing 
such electrical equipment as specified and shown on the drawings. The Electrical Contractor shall 
be responsible for proper calibration, adjustment, and arrangement of terminal connections of wires 
to the control equipment. 

 
 The Electrical Contractor shall provide conduit and wiring from the splash pad water feature activa-

tor and the underwater lights to the controller located in the equipment room. 
 
 The circulation pump shall be electrically interlocked with the chemical feed system and the UV dis-

infection system control panel. Coordinate with electrical drawings and electrical contractor to as-
sure that this work is included in the electrical contractor’s scope of work.  Any deficiencies should 
be communicated to the Architect and Engineers prior to bids being submitted.  

 
 The Splash pad water feature Contractor shall coordinate with the electrical drawings and the Elec-

trical Contractor to insure that all required components of the work are included and fully under-
stood so that there are no deficiencies.   No additional cost shall accrue to the Owner as a result of 
lack of coordination. The Splash pad water feature Contractor and the Electrical Contractor shall 
complete the work so as to provide a complete operating system with no additional cost to the 
Owner for field wiring required related to the equipment. 

 
5.03  BALANCING TANK AND BACKWASH PIT : 
 
 The water-storage balancing tank shall be a prefabricated vault manufactured by Duracrete, Amcor 

(Oldcastle), or equal. The manufacturer shall be responsible for the structural design and exterior 
waterproofing of the balancing thank. The concrete tank shall contain a Xypex admixture, per Xypex 
manufacturer’s recommendations. Tank shall not be jointed in the middle of the tank. Any joints 
shall be above the shut-down water level. Tank shall include manhole hatch (as specified on plans) 
and plastic ladder rungs for access. When ordering the balancing tank, the Contractor shall inform 
the tank manufacturer of the sizes and number of penetrations that will be field core-drilled into the 
sides of the tank. 

 
 The concrete construction of the backwash pit are not part of this specification section. See respon-

sibilities of General Contractor listed elsewhere in this section.   
 
 The Splash pad water feature Contractor, however, is responsible to coordinate with General Con-

tractor to assure proper installation of plastic waterstops in the backwash pit.   
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 The splash pad water feature contractor shall also line the interior of the balancing tank and back-

wash pit with Aquafin 2KM waterproofing.  Prior to the application of the Aquafin, the Splash pad 
water feature Contractor shall notch any shrinkage cracks ¼” X ¼” and seal with W.R. Meadows 
“Deck-o-seal” two-part gun grade.  Splash pad water feature contractor is responsible to coordinate 
with the General contractor to assure that the concrete finishes of the balancing tank and backwash 
pit are adequate for installing Aquafin 2Km in accordance with manufacturer’s instructions. 

 
 The splash pad water feature contractor shall provide the required sleeves, couplings, and O-rings 

and shall coordinate with the General Contractor as to their required locations and elevations. The 
Splash pad water feature Contractor is responsible for the installation of all mechanical seals 
around pipes and for assuring a watertight seal around all penetrations where mechanical seals are 
not required on the drawings. 

 
 The General Contractor is responsible for the installation of all pipe sleeves, couplings, and O-rings 

that require installation prior to placement of concrete.  The splash pad water feature contractor 
shall provide to the general contractor all sleeves, PVC couplings with O-rings, and seals to be in-
stalled in the building wall as required and other locations shown on drawings. 

  
 If the Splash pad water feature Contractor fails to coordinate this work with the General Contractor 

and provide the required sleeves, couplings, and O-rings and the required sleeves are not installed, 
the Splash pad water feature Contractor is responsible for concrete removal and installation of the 
sleeves or for any core-drilling required (only if allowed by structural engineer).   

 
 If the General Contractor fails to install the sleeves, couplings, and O-rings as coordinated by the 

Splash pad water feature Contractor, the General Contractor is responsible for concrete removal 
and installation of the sleeves or for any core-drilling required (only if allowed by structural engi-
neer). 

 
5.04 MODULAR / MECHANICAL SEAL : 
 
 The mechanical seal shall consist of rubber links shaped to continuously fill the annular space be-

tween the pipe and the balancing tank wall and equipment room floor openings (requiring 1 hr fire 
rating). Seal elements shall be constructed of EPDM rubber. The pressure plates shall be molded of 
glass reinforced nylon. Hardware shall be 316 stainless steel.  When the pipe seal can be set prior 
to construction of the wall, utilize sleeves with integral hollow, molded water-stop ring 4 inches larg-
er than the outside diameter of the sleeve itself. Sleeves shall be made of HDPE thermoplastic with 
reinforcing ribs (Century Line or equal). 

 
5.05  CIRCULATION AND FEATURE PUMPS : 
 
 All filter circulation pumps shall be electrically interlocked with their associated equipment per part 

5.02 of this specification. Coordinate with electrical drawings and electrical contractor to assure that 
this work is included in the electrical contractor’s scope of work.  Any deficiencies should be com-
municated to the Architect and Engineers prior to bids being submitted.  

 
Pumps – 5 H.P.: 
 
Provide pumps with sealed ball bearings, continuous duty-rated, 3450 RPM, open drip-proof design, with an 

automatic reset for thermal overload protection. Provide self-priming pumps when required. Nuts 
and bolts shall be stainless steel.  The pump shall consist of a one piece brass volute and strainer 
pot, coated cast iron foot, flanged connections with a 6” diameter hair and lint strainer.  The diffuser 
shall have a built in red brass wear-ring.  

 
 Pumps: >/= 5 HP: 
 
 Pumps 5 hp and greater shall be premium efficiency compatible to be used with a VFD. Pump shall 

be non-corrosive, plastic commercial grade. Pumps shall be close coupled, self-priming, complete 
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with an integral hair an lint strainer.  Pump shaft shall be stainless steel.  Nuts and bolts shall be 
stainless steel.  Provide pumps with sealed ball bearings, continuous duty-rated, 3450 RPM, open 
drip-proof design, with an automatic reset for thermal overload protection. 

 
 
5.06  VARIABLE FREQUENCY DRIVE (provided with Anima tion Control Panel System) : 
     
A.   General: 
 The manufacturer of the VFD shall demonstrate a continuous period of manufacturing and devel-

opment of VFD’s for a minimum of 35 years.   
 An Automatic Energy Optimization (AEO) selection feature shall be provided in the VFD to minimize 

energy consumption in variable torque applications.  Feature shall optimize motor magnetization 
voltage.  This feature shall dynamically adjust output voltage in response to load, independent of 
speed.  Output voltage adjustment based on frequency alone is not acceptable for single motor VT 
configurations. 

 Switching of the input power to the VFD shall be possible without interlocks or damage to the VFD 
at a minimum interval of 2 minutes.   

 Switching of power on the output side between the VFD and the motor shall be possible with no 
limitation or damage to the VFD and shall require no additional interlocks. 

 An Automatic Motor Adaptation (AMA) function shall measure motor stator resistance and reac-
tance to optimize performance and efficiency. It shall not be necessary to spin the motor shaft or 
decouple the motor from the load to accomplish this optimization.  Additionally, the parameters for 
motor resistance and motor reactance shall be user-programmable. 

 The VFD shall have temperature controlled cooling fans for quiet operation, minimized internal 
losses, and greatly increased fan life. 

B.    Protective Features: 
 VFD shall have sealed electronics which used a heat sync to extract heat from drive, then cooled by 

a fan which also is connected to its own VFD.  The drive’s electronics do not come in contact with 
ambient air, therefore a ventilation fan and filter is unnecessary.  Drives that incorporate the use of 
a ventilation fan and filter shall not be equal. 

 VFD shall have input surge protection utilizing MOV’s, spark gaps, and Zener diodes to withstand 
surges of 2.3 times line voltage for 1.3 msec. 

 VFD shall include circuitry to detect phase imbalance and phase loss on the input side of the VFD.   
 VFD shall have built-in DC Coils to reduce voltage ripple and increase capacitor life.  Drives without 

DC Coils shall provide a 5% input line reactor. 
 Automatic “No-Flow Detection” shall be available to detect a no-flow situation in pump systems 

where all valves can be closed. This shall be functional in closed loop control or when controlled by 
an external signal. 

 Dry-pump detection shall be available to detect if the pump has run dry and trip the drive.  A timer 
shall be included to prevent nuisance tripping. 

 End-of-Pump curve detection shall stop motor when the pump is operating outside of its pro-
grammed pump curve.   

 VFD shall include current sensors on all three-output phases to detect and report phase loss to the 
motor. The VFD will identify which of the output phases is low or lost. 

 VFD shall auto-derate the output voltage and frequency to the motor in the presence of sustained 
ambient temperatures higher than the normal operating range, so as not to trip on an inverter tem-
perature fault.  The use of this feature shall be user-selectable and a warning will be exported dur-
ing the event.  Function shall reduce switching frequency before reducing motor speed. 

 VFD shall auto-derate the output frequency by limiting the output current before allowing the VFD to 
trip on overload.  Speed can be reduced, but not stopped. 

C.  Interface Features: 
 VFD shall provide an alphanumeric backlit display keypad (LCP) which may be remotely mounted 

using standard 9-pin cable. VFD may be operated with keypad disconnected or removed entirely.  
Keypad may be disconnected during normal operation without the need to stop the motor or dis-
connect power to the VFD.   

 VFD Keypad shall offer an INFO key that, when pressed, shall offer the contents of the program-
ming manual for the feature that is currently in the display.  The contents shall explain the feature 
and how the settings can be made 
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 Keypad shall provide an integral H-O-A (Hand-Off-Auto) and Local-Remote selection capability, and 
manual control of speed locally without the need for adding selector switches, potentiometers, or 
other devices.  

 VFD Display shall have the ability to display 5 different parameters about the VFD or load including: 
GPM, amps, RPM’s, KWh, PSI, savings calculator, output voltage, or other values from a list of 92 
different parameters. 

 A red FAULT light, a yellow WARNING light and a green POWER-ON light shall be provided. These 
indications shall be visible both on the keypad and on the VFD when the keypad is removed.  

 Two-level password protection shall be provided to prevent unauthorized changes to the program-
ming of the VFD. The parameters can be locked via a digital input and/or the unit can be pro-
grammed not to allow an unauthorized user to change the parameter settings. 

 A quick setup menu with factory preset typical parameters shall be provided on the VFD to facilitate 
commissioning. Use of macros shall not be required.  

 A digital elapsed time meter and kilowatt hour meter shall be provided in the display. 
 VFD shall offer as standard an internal clock. The internal clock can be used for: Timed Actions, 

Energy Meter, Trend Analysis, date/time stamps on alarms, Logged data, Preventive maintenance, 
or other uses.  It shall be possible to program the clock for Daylight Saving Time / summertime, 
weekly working days or non-working days including 20 exceptions (holidays etc.). It shall be possi-
ble to program a Warning in case clock has not been reset after a power loss. 

D. Drive Inputs       
 All inputs and outputs shall be optically isolated.  Isolation boards between the VFD                     

and external control devices shall not be required. 
 There shall be six fully programmable digital inputs for interfacing with the systems external control 

and safety interlock circuitry. Two of these inputs shall be programmable as inputs or outputs. 
 The VFD shall have two analog signal inputs. Inputs shall be programmable for either 0 -10V or 0/4-

20 mA. 
 One programmable analog output shall be provided for indication of a drive status. This output shall 

be programmable for output speed, voltage, frequency, motor current and output power. The analog 
output signal shall be 0/4-20 mA. 

 The VFD shall provide two user programmable relays with 75 selectable functions. Two form ‘C’ 
230VAC/2A rated dry contact relay outputs shall be provided. 

 Drive shall be able to connect to auto backwash controller and automatically change to set back-
wash speed when called for. 

 A digital flow meter with 4-20mA output can be connected to drive, and GPM may be displayed on 
drive screen. 

 Drive shall be capable of using pressure transducers to monitor and control programs using these 
PSI inputs.  

E. Operation: 
 Four complete programming parameter setups shall be provided, which can be locally selected 

through the keypad or remotely selected via digital input(s), allowing the VFD to be programmed for 
up to four alternate control scenarios without requiring parameter changes. 

 Drive has up to eight programmable speeds that can be set to facility specific parameters.  Sepa-
rate speeds for backwash, off hours, or seasonal conditions may be initiated by relay input, sensor 
input, time, or manually.  Drive may also send signals out to protect other mechanical equipment 
such as heaters during backwash. 

  Drive shall have ability to communicate remotely via Ethernet, Mod Bus, and RS 485 connections.  
Keypad may also be mounted remotely. 

 Drive has the ability to incorporate a fused bypass or circuit breaker bypass option.  If activated, 
power will feed directly to the motor of the circulation pump and run at full speed. 

F. Service Conditions: 
 The ambient operating temperature of the VFD shall be -10ºC to 50ºC (14 to 122°F), with a 24 hour 

average not to exceed 45ºC. Storage temperatures shall be -13° F (-25° C) to149/158° F (65/70° 
C). 

 0 to 95% relative humidity, non-condensing. 
 Elevation to 3,300 feet (1000 meters) without derating. 
 VFD’s shall be rated for line voltage of 525 to 690VAC, 380 to 480VAC, or 200 to 240VAC; with 

+10% to -15% variations.  Line frequency variation of ± 2% shall be acceptable. 
G. Quality Assurance: 
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 The manufacturer shall be both ISO-9001 and ISO-14001 certified. 
 To ensure quality and minimize infantile failures on the jobsite, all VFD’s shall be completely tested 

by the manufacturer. The VFD shall operate a dynamometer at full load and speed under elevated 
temperature conditions. 

H. Start-up, Support and Warranty 
 A factory-authorized service technician shall perform start-up on each drive.  Start-up costs provid-

ed with the bid shall include time and travel for the estimated number of visits required, but shall not 
be less than at least one half-day with travel.  Additional labor or return trips to the site shall be 
billed at Danfoss' published straight-time rates.  Upon completion, a start up service report shall be 
provided. 

 A 1-year on-site warranty shall be provided such that the owner is not responsible for any warranty 
costs including travel, labor, parts, or other costs for a full 1 years from the date of installation.  An 
additional warranty of up to 6 years is offered as an option.  The cost of the warranty shall be in-
cluded in the bid. 

 Technical questions regarding drive installation and functions may be answered by contacting the 
Dan Foss Tech Support department, available 24 hours a day. 

 
5.07-A   BASKET STRAINER : 
 
 Basket strainers shall be manufactured by Hayward. Strainer construction shall be PVC. Provide 

complete with optional Type 316 stainless steel.  Minimum 100 psi pressure rating. 
 
5.07-B Y STRAINERS : 
 
Plastic Y strainers shall be manufactured by Hayward. Y strainer construction shall be PVC. Provide com-

plete with optional 3/16” Type 316 stainless steel screens. 
 
 
5.08  FILTERS (MANUAL BACKWASH) : 
 
 The filter system shall be a pressure high-rate, permanent media filter equipped with a manual high-

flow multi-port valve for backwashing filter. 
 
 The filter system shall be the standard cataloged product of a company regularly engaged in the 

manufacturer of water filtration equipment with a minimum of five years of experience in manufac-
turing high-rate filters for public and institutional applications. 

 
 The filter system shall be of the type suitable for a single grade of media, and shall be listed by the 

National Sanitation Foundation for a maximum flow of 20 gpm per square foot of filter area with a 
maximum 3 p.s.i. pressure loss across any filter tank at a flow rate of 20 gpm per square foot. 

 
 The filter system shall consist of a filter tank with internal distribution and collection systems, operat-

ing valves, high-flow multi-port backwash control valve, pressure gauge, and air relief system. 
 
 The filter media shall be of a single grade and consist of uniformly graded, angular shaped, crushed 

silica sand which shall be free of limestone or clay. Filter media shall be Grade #20, effective size 
.45 millimeter with a uniformity coefficient of 1.5 maximum. 

 
 Once installed, the system shall be capable of withstanding, without damage or leakage, a 24-hour 

hydrostatic pressure test at a static load of at least 50 pounds per square inch. 
 
 
5.09  FLOW METER: 
 
 Sensor-Powered Flow Monitor & Sensor  
 Flow meter shall be complete with sensor-powered remote flow indicator, polypropylene flow sensor 

and sensor installation fitting.  The splash pad water feature shall utilize the Chemical Controller as 
its circulation flow meter.  
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 Flow meter sensor shall be installed downstream from the filter and upstream from the chlorine and 

acid injection point.  Flow meter sensor shall be installed with the manufacturer recommended 
straight distances of pipe both upstream and downstream from the flow meter. 

 
5.10  AUTOMATIC CHEMICAL CONTROLLER : 
 
A. GENERAL 
       
 The water chemistry control system shall provide continuous monitoring and control of sanitizers 

(standard ORP sensor), oxidizers, pH, temperature, system flow rate monitoring, total dissolved sol-
ids (TDS), turbidity, chemical inventory levels, surge tank water level, system pressures, and water 
chemistry balance calculations. Installation of the system shall be per the manufacturer’s specifica-
tion and no exceptions shall be allowed. A factory trained / authorized representative shall provide 
training to the owner.  

 
 Requests for substitutions for the specified make and model will not be considered unless equal to 

the specified system in every respect. Requests for substitutions must include a sample controller 
with all specified features; complete documentation relating to all the specified features; and manu-
facturer’s sales literature, engineering drawings and, installation, operation, and maintenance man-
uals. Failure to provide these or any other information necessary to confirm that all specified fea-
tures are provided will be cause for rejection of substitution request. 

 
B. CERTIFICATIONS 
       
 The controller shall carry the following product certifications: 

• UL 61010-1 
• (CSA) C22.2 Number 61010-1 

 
C. SENSORS 
 
 STANDARD SENSORS 
 The controller shall come with pH, ORP, and temperature sensors meeting the following require-

ments: 
 
      1.  pH 
    
 The controller shall provide a measurement of pH by utilizing a sensor with the following character-

istics: 
• 0-14 sensing range 
• ABS body with 1/2” NPT process connection 
• Minimum of 32 millimeters of inorganic electrolyte gel. Organic electrolytes, susceptible 

to breakdown in the presence of strong oxidants, shall not be considered equal. 
• A porous Teflon liquid junction to provide a stable, low impedance reference contact, 

and to prevent fouling and clogging of the liquid junction 
• A silver / silver chloride (Ag / AgCl) reference element 
• A general purpose glass membrane pH sensing element 
• Operating temperature range of 32 to 136 degrees F (0 to 80 degrees C) 
• Operating pressure range of 0 to 100 psiG 

 
 The controller shall continuously monitor, display and data log pH with 0.1 to 0.01 resolution (pro-

grammable). 
 
      2.  ORP 
    
 The controller shall provide a measurement of ORP by utilizing a sensor with the following charac-

teristics: 
• -1000 to +1000mV sensing range 
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• ABS body with 1/2” NPT process connection 
• Minimum of 32 millimeters of inorganic electrolyte gel. Organic electrolytes, susceptible 

to breakdown in the presence of strong oxidants, shall not be considered equal. 
• A porous Teflon liquid junction to provide a stable, low impedance reference contact, 

and to prevent fouling and clogging of the liquid junction 
• A silver / silver chloride (Ag / AgCl) reference element 
• A solid platinum or solid gold ORP sensing element with a minimum of 1 cm2 surface 

area. Platinum plated or gold plated sensing elements, which are susceptible to abra-
sives, shall not be considered equal 

• Operating temperature range of 32 to 136 degrees F (0 to 80 degrees C) 
• Operating pressure range of 0 to 100 psiG 

 
 The controller shall continuously monitor, display and data log ORP with 1mV resolution. 
 
      3. Temperature 
    
 The controller shall provide a measurement of water temperature by utilizing a sensor with the fol-

lowing characteristics: 
• 32 to 212 degrees F (0 to 100 degrees C) sensing range 
• 2 wire, 100 Ω resistive temperature detector (RTD) with a 0.00385 Alpha 

 
 The controller shall continuously monitor, display and data log temperature with 1 degree F resolu-

tion. 
 
 
 OPTIONAL 4-20mA SENSORS   
 The controller shall be capable of reading a total of four (4) of the following optional 4-20mA output 

sensor, or two (2) if the conductivity / TDS sensor is used. 
 
 Provide the following Optional 4-20mA Sensor: 
 
     4.  Liquid Level Sensor 
    
 The controller shall provide measurement of liquid levels for backwash holding tank by utilizing liq-

uid level sensor(s) with the following characteristics: 
• Field configurable sensing range from 3 ft to 16 ft 
• Field calibration for various tank levels, shapes and sizes 
• Non-contacting sensing elements enclosed in PVC 

 
 The controller shall continuously monitor, display and data log liquid level(s). 
 
D.   USER INTERFACE 
 
      1.  Standard Display 
    
 The standard display shall be a backlit transflective LCD with 14 line. 40 alpha/numerica graphical 

characters that will continuously display information related to the following: 
• All installed sensor readings 
• Set points, with current control status 
• All active alarms, including time activated 
• Smart menus with integrated on-screen help. 

 
 Contrast adjustment of the backlit LCD shall be provided through clearly marked keys on the front-

panel without the need for access to internal controller circuitry. After initial adjustment, controller 
shall monitor internal temperature and automatically adjust contrast to prevent LCD blackout in ex-
treme ambient temperature conditions. Controllers that do not include front-panel contrast adjust-
ment and automatic temperature compensation shall not be considered equal. 
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 The standard user interface shall include single-touch access to Set Points, Relay Modes, Calibra-

tions, Menu access, and Reset Fail/Safes. An alphanumeric keypad shall be provided for ease of 
system configuration. 

 
 
E.   CONTROL FUNCTIONS 
 
      1.  Water Chemistry 
       A.  pH Control:  The controller shall continuously control pH. Chemical feed shall be configura-

ble for feed-up, feed-down, or dual feed and either on/off or time-based proportional feed. 
       B.  Sanitizer Control:  The controller shall continuously control sanitizer based upon the ORP 

reading, the amperometric sensor, or both with a bracketed control program. Chemical feed shall be 
configurable for either on/off or time-based proportional feed. 

      C.  Bracketed Sanitizer Control:  With the amperometric ppm sensor, the controller shall be 
configurable for bracketed sanitizer control; The bracketed control algorithm shall allow either the 
ORP or ppm setpoint to be chosen as the primary control point, while using other parameter to cre-
ate a secondary boundary (min and max settings) that must be maintained in addition to the primary 
control point. 

      D.  Sanitizer Booster Feed:  The controller shall have a sanitizer booster program with se-
lectable ORP and/or ppm set points with separate ending set points, allowing the option of the 
booster sanitizer to control to a lower set point while the primary system can recovers. 

      E.  Ozone / UV Control:  The controller shall provide feed-up control of an ozone or UV system 
based upon ORP and/or ppm set points. A Fireman Cycle feature shall turn off the Ozone/UV relay 
0 to 60 minutes (settable) prior to backwash initiation or recirculation pump shutdown. The 
Ozone/UV control algorithm shall include an Energy Conservation mode, with on/off set time and 
secondary set point. 

       F.  Super-chlorination:  The controller shall have a programmable superchlorination function, 
based ORP or ppm superchlor setpoint, which is triggered manually. 

     G.  De-chlorination:  The controller shall have a programmable dechlorination function, based 
upon ORP or ppm dechlor setpoint, which is triggered either manually or by the completion of the 
superchlorination function. 

    H.  LSI & RSI:  The controller shall compute the Langelier Saturation Index and the Ryznar 
Saturation Index based upon current inputs and the Ca Hardness and Alkalinity entered by the op-
erator. 

 
      2.  Expanded  
 A.  Flow Monitoring:  The controller shall continuously monitor, display, and datalog system 

flow, maintaining a total flow volume. A low flow alarm shall be operator settable, which can be pro-
grammed to disable chemical feeds. 

  B.    Surge Tank Monitoring:  The controller shall continuously monitor, display, and data log 
surge tank levels. 

 C.    Autofill:  The controller shall automatically control a water makeup relay to add makeup wa-
ter to maintain splash pad water feature level set point, based upon surge tanks (or equivalent) lev-
el, with an overfill delay feature. The controller shall provide a programmable alternate set point (4 
event 28 day timer). 

 D.  Sensor Wash:  The controller shall include a programmable sensor wash with start and end 
time, feed duration, and number of cycle to allow multiple feed cycles per day. 

 
      3. Energy Conservation 
 A.   Alternate Setpoints:  The controller shall have alternate Sanitizer, Heater and Autofill set-

points, based upon a 4 event 28 day timer. 
 B.    Energy Conservation Mode:  The controller shall have the capability to disable all mechanical 

and chemical functions during programmed conservation cycle.  The Energy Conservation Mode 
shall include the ability to periodically monitor and satisfy all operation requirements based upon a 
programmed time schedule. 

 
      4. Main Recirculation Pump 
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       A.  On-Off Control with Relay 
 Controller shall provide the capability to interface to and control a recirculation pump with a pro-

grammable relay. The controller shall include the following capabilities, available as appropriate 
based up on installed sensors and implemented features: 

 
  1.   Fireman Switch:  The following events shall satisfy Fireman Switch timing requirements 

 prior to turning off the recirculation pump: 
   a. Energy Conservation Mode (24 hr, 7 day function) 
   b. Manual Off 
  2.   Immediate:  The following events immediately turn off recirculation pump, regardless of 

 Fireman Switch timing requirements: 
        a. Surge Tank Level Low Alarm: Turn off pump immediately (surge tank is almost emp- 

  ty) 
        b. Strainer Vacuum High Alarm: Turn off pump immediately (possible entrapment)  
        c. Emergency Shut Down – Triggered by front panel Emergency Off: Turns off pump  

  immediately (per Operator) 
 
 B.  Total Dynamic Head (TDH) 
 Controller shall provide the capability to continuously monitor the Total Dynamic Head (TDH) of the 

main recirculation pump, directly calculated by the controller from recirculation pump influent vacu-
um and filter influent pressure transducers. TDH shall be displayed on the user interface and rec-
orded in data logs, with user-programmable High and Low TDH Alarm settings. 

 
 C.  VFD Interface with 4-20mA Signal 
 Controller shall provide the capability to interface to and control a recirculation pump equipped with 

a Variable Frequency Drive (VFD) through a 4-20mA signal. The controller programming shall allow 
the operator to manage the VFD entirely from the water chemistry controller, by providing the fol-
lowing capabilities: 

• Programmable setpoint specified as either flow rate, effluent filter pressure, or fixed set-
ting 

• Four programmable operator-triggered alternate profiles (“Manual Turndowns”) 
• Four programmable scheduled alternate profiles (“Scheduled Turndowns”) 
• Override setting for backwash 
• Ramp up and ramp down settings 
• Minimum output setting 

 Remote access to current VFD status and all VFD parameters shall be provided through the soft-
ware provided with controller. The name of each alternate profile shall be changeable by the opera-
tor, so that VFD menus and data log entries are intuitive and recognizable by the users of the sys-
tem. 

 
 Systems that do not provide both local and remote management of the VFD through the water 

chemistry controller shall not be considered equal. 
 
F. CONTROL OUTPUTS 
 
      1.  Relay Outputs 
    
 The controller shall come with a total of 4 integral line or dry contact 5A solid-state relay outputs 

capable of switching 3A under all normal operating condition, accounting for the effects of the tem-
perature gradient inside the NEMA 4X enclosure. Systems that utilize relays that are not de-rated 
mush submit an engineering evaluation justifying the use of relays at their full, optimal condition ca-
pacity. 

 
G. SAFETY FEATURES 
 
      1. Manual-On Limit 
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 The controller shall have built-in limits to the amount of time any relay control output may forced on 
(i.e. in Manual On mode). This is an important safety feature to prevent control outputs from inad-
vertently being left on after service or diagnostics. 

 
      2. High / Low Alarm Settings & Control Lockouts 
    
 The controller shall have programmable high and low alarm settings for pH, ORP, PPM, tempera-

ture, low flow & no flow and chemical overfeed, turbidity, pressure & vacuum, surge tank levels, 
chemical inventory. 

 
 The controller shall have a programmable lockout of sanitizer feed upon pH high or low alarm. 
 
      3.  No Flow Alarm & Flow Restored Delay 
    
 The controller shall activate a No Flow alarm when the dedicated sample stream flow switch indi-

cates there is insufficient flow through the sample stream. This No Flow alarm shall lockout all 
chemical feed control operations. 

 
  The controller shall include a Flow Restored Delay, which shall extend the No Flow lockout user-

programmable amount of time after the No Flow alarm ends (i.e. flow is restored). This feature is 
necessary to assure that the system has valid, stable sensor readings of circulating water prior to 
making chemical feed control decisions. 

 
      4. Feed Limit Alarms 
    
 The controller shall trigger a FailSafe alarm if a chemical feed relay remains on longer than the pro-

grammable Feed Limit Timer. Chemical feeds shall automatically be disabled if the corresponding 
reading goes into a FailSafe alarm condition. 

 
      5.  Emergency Off 
    
 The controller shall have a dedicated Emergency Off button on the front panel of the system, which 

immediately halts all chemical feeds and control outputs when pressed. This feature shall be pass-
word protectable, which shall require entry of one of the Security passwords. 

 
      6.  Safety Shield 
    
 The controller shall include a safety shield or other mechanism for allowing fuse replacement with-

out access to high voltage circuitry or wiring. 
 
H.   SECURITY 
       
 The controller shall have three security password levels: six for operators, two for managers and 

one for the distributor providing for a history of access identified by the user. 
 
I.  DATA LOGGING 
       
 The controller shall have 512K battery backed-up RAM for input level recording and events. All in-

put level shall be recorded for 10 to 56 days depending on sample rate (2 to 10 minutes). 
 
 The controller shall record and maintain the latest 1100 events over a maximum of 14 days record-

ing all alarms, parameter changes, user logins, and operational cycles related to all control features. 
 
J. LOCAL ALARMS INDICATORS 
       
 The controller shall signal all alarm conditions with the following indicators: 

• A bright red flashing LED on the front of the controller 
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• Activation of a master alarm signal provided as a dry contact relay enabling the use of 
0-240 VAC alarms 

• Each active alarm listed on the LCD display along with time activated 
 
K.   REMOTE COMMUNICATION, ACCESS & ALARM NOTIFICATION 
 
      1.  Ethernet 
    
 The controller shall come with a standard, integral 100BaseT Ethernet connection. The controller 

shall be capable of providing Remote Access via PC with Ethernet connection and Alarm Notifica-
tion via email or text message via an Ethernet connection to the Internet. 

    
 The controller shall come with a 57,600 bps data modem. The controller shall be capable of provid-

ing Remote Access via PC with modem connection and Alarm Notification via pager or fax. 
 
      2.  Remote Access 
 
 The controller manufacturer shall provide graphical remote operation software, for splash pad con-

nection to the controller from a PC. Remote operation software shall be Windows 7 compatible, and 
have all of the following operational modes: 

 
 A.  Site Data Base – for organizing and accessing multiple controllers on site, or at multiple 

sites. 
 B.  Graphical Operator’s Console – to display current readings, setpoints, alarm points, Ryzner 

in an easy-to-read graphical mode. 
 C.  Data Log Graphing – to review data logs with time-synchronized event data; data log traces 

shall be configurable, with color and line style selectable by operator 
 D.  Full Menu Tree – All system parameters accessible through a full menu tree interface. 
 E.  Auto-Polling – to allow automatic download of data logs from all controllers in site database. 
 
      3.  Alarm Notification 
 
 The controller shall be capable of providing alarm notification to 8 different recipients. Each recipient 

shall be individually configurable to receive alarm notification by one of the following methods: 
 
 A.  Email:  Notification of message shall include system type, serial number, location, system 

ID, and all active alarm including the date and time each alarm was triggered. 
 B.  Text Message:  Notification of message shall include system type, serial number, location, 

system ID, and all active alarm including the date and time each alarm was triggered. 
 C.  Fax: Notification of message shall include system type, serial number, location, system ID, 

and all active alarm including the date and time each alarm was triggered. 
 D.  Numeric Pager: Notification message shall include callback number. Controller shall 

acknowledge pager notification when callback is received, and not notify subsequent recipients pro-
grammed for pager notification. 

 
L.   ENCLOSURE 
       
 The controller shall be housed in a NEMA 4X polycarbonate enclosure 
 
M.   FLOW CELL 
 
1. PVC Flow Cell 
    
 The flowcell shall have a PVC body with two ½“ NPT ports for pH and ORP sensors, two ¼“NPT 

ports for temperature sensor and sensor wash acid injection, and a clear acrylic front viewing win-
dow. The flowcell design shall provide precise sample flow rate and water velocity regulation past 
the probes. The flowcell shall come provided with PVC ½” isolation ball valves, PVC ¼” wet test 
valve and standard reed or optional rotary flow switch. 
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 Each flowcell shall be equipped with a pressure-sensing device.  The pressure sensor shall consist 

of a compound pressure/vacuum gauge manufactured in stainless steel, 2 ½” diameter, liquid filled 
with an operating pressure range of 0 to 60 psig and vacuum of 0 to –30 in./ Hg. 

 
 
N.   WARRANTY, START-UP & MANUALS 
    
 Controller shall be covered by a standard manufacturer’s 5 year warranty. 
 Standard sensors shall be covered by a standard manufacturer’s 2 year warranty. 
 Optional sensors and flow cell components shall be covered by a standard manufacturer’s 1 year 

warranty. 
 
 The control system shall be provided with on-site start-up, on-site operator training, and 1 year on-

site warranty service performed by a representative trained and authorized by the controller manu-
facturer. 

 
 Manufacturer shall supply an Operators Manual describing features and operating instructions. 
 
5.11 CHLORINE FEED AND ACID FEED SYSTEMS (Liquid Ch lorine & Hydrochloric Acid) : 
 
 The chemical feed systems shall consist of peristaltic feed pump(s) as specified on drawings. 
 
 The feed pumps shall be interlocked with the chemical controller. This work shall be done by the 

electrical contractor (except low voltage control wiring shall be installed by Splash pad water feature 
Contractor). 

 
 Signs and/or identification markings shall be provided indicating the presence of chlorine and acid 

at the injection points, storage containers, doors / entry to the chemical storage rooms, and valves 
as required by all local and national codes. 

 
 Provide readily accessible manual valves or automatic remotely activated fail-safe emergency 

shutoff valves installed on the supply piping and tubing at the point of use and at the tank, cylinder 
or bulk source.  The manual emergency shutoff valves shall be identified and the location shall be 
clearly visible, accessible and indicated by means of a sign. 

 
5.12 CHEMICAL (CHLORINE & PH CONTROL) FEED PUMPS : 
 
 Chemical injector pumps shall be peristaltic type pumps unless otherwise noted on drawings.  Out-

put volume shall be adjustable from zero to a capacity in accordance with the size and chemical re-
quirements of the splash pad water feature. The pump shall be totally enclosed with no exposed 
moving parts.  Electronics shall be enclosed in a chemical resistant enclosure at rear end of pump.  
Pumps shall be equipped with an acrylic pump head and 115V/60Hz motor. Sufficient tubing is to 
be provided with connections to install properly. Pump shall be mounted on the wall in a location 
close to the chemical storage containers. Pumps shall be complete with check valve / backflow pre-
vention. 

 
 
5.13  CHEMICAL STORAGE TANKS : 
   
 The liquid chlorine storage tanks shall be for sodium hypochlorite, 12% strength with a specific 

gravity of 1.20.  The acid storage tanks shall be for muriatic / hydrochloric acid, 35% strength. 
 
 The chemical storage tanks shall be marked with the appropriate hazard identification signs per 

requirements of the NFPA 704.  Provide identification placards on the entry doors to the storage ar-
ea as required by the NFPA 704. 
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5.14  UV DISINFECTION SYSTEM: 
  
 Ultraviolet disinfection equipment shall operate within the UVC electromagnetic spectrum emitting 

wavelengths in the range of 200 nm to 400 nm. This required wavelength will provide constant dis-
infection / inactivation of bacteria, algae, molds, viruses and destruction of monochloramines, tri-
chloramines and dichloramines. 

 
 
 The UV system shall have an MET or equivalent (ETL, CSA or UL) listing, and be NSF 50 certified. 
 
A. Equipment General Description: 
 The Ultraviolet System shall be provided in a complete package to include: 316L 
 Stainless Steel Chamber, Control System located in a NEMA 12 rated panel, Medium Pressure 

Bulb(s) designed to emit wavelengths within the UVC electromagnetic spectrum, strainer basket, 
automatic wiper system and Project Commissioning by a Certified Ultraviolet Technician. 

 
 Ultraviolet manufacturer to offer unit capability of a Horizontal OR Vertical installation application 

using state of art design and direct flow through characteristics. Direct flow will be required in order 
to reduce total head loss through the system. Unit shall be a Multiple Lamp medium pressure sys-
tem with a bulb range of (2) 1.5kW – (4) 3.3kW power range. Multiple lamp system is required 

 in order to maintain quality disinfection in the event of a single bulb failure.  
 
 The Ultraviolet System shall be sized to emit a minimum dose of 60 mJ/cm², with flow rates of up to 

972 gpm, within a 8” schedule 80 PVC pipe.  
 
B.  Ultraviolet Chamber: 
 Ultraviolet chamber shall be pressure rated for 100 psi (tested to 150 psi), and pressure drop across 

the unit will be minimal. The unit shall be constructed of 316L stainless steel to prevent corrosion 
within the harsh splash pad water feature environment. The Ultraviolet chamber shall come com-
plete with the following equipment: 

 • Ultraviolet Intensity monitor with built-in alarm system to notify operator when output level drops 
below required level of 60 mJ/cm² The Ultraviolet monitor output shall be  transmitted via a 4-20ma 
signal to the control system. The Ultraviolet probe shall be rated to IP67 and be capable of being 
removed from the unit without having to drain the system. The lamp output shall be displayed on the 
control system as an intensity and % output. 

 • Ultraviolet temperature control system shall be provided to maintain system integrity in the event 
of flow interruptions to the chamber. 
• Ultraviolet chamber shall come complete with annealed quartz sleeve with “O” ring seals for water 
tightness. 
• Chambers shall be complete with ANSI flanges and all ports or vents shall be threaded NPT. The 
Ultraviolet chamber must be capable of installation in the system so that it remains full under all 
conditions. 
• The Ultraviolet unit must be complete with appropriate brackets or feet for ease of in stallation. 

 
C.  Ultraviolet Lamp 
   • Ultraviolet lamp shall be medium pressure high intensity. Lamp shall be designed to  

  emit continuous Ultraviolet wavelengths in the range of 200nm to 400nm. This will pro 
  vide optimal disinfection benefits and destruction of the Monochloramine, Dichloramine  
  and Trichloramine compounds. Lamp must remain unaffected by temperature variance of 
  0 degrees to 200 degrees Fahrenheit. 

   • The lamp unit must provide a dose not less than 60 mJ/cm2 at the end of the lamp life  
  and this must be based on the full re-circulating flow rate, not on a side stream treatment. 

 
D.  Automatic Wiper System 
 An automatic cleaning system shall be provided for cleaning of quartz sleeve and Ultraviolet monitor 

probe. The system shall travel the entire length of the quartz sleeve twice per desired cleaning cy-
cle. Precision molded wiper rings shall be provided to ensure thorough quartz tube cleaning and 
quartz tube protection. Wiper cycle shall be user selectable and adjustable within a range of 15 
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minutes to 24 hours depending on anticipated application and deposit build-up. At a minimum the 
Automatic Wiper System shall have the following characteristics: 

   • System shall utilize direct Belt Drive with square machined pulleys and shafts to prevent 
  slippage and pin shearing. Systems utilizing shear pins or complicated gear boxes will be 
  unacceptable. 

   • Wiper power supply shall be 24 volt DC for improved safety. 
   • System shall incorporate Direct Shaft Encoding for positional location. Systems relying  

  on external proxy switches or internally located magnets will be unacceptable. 
   • Wiper interval shall be operator selectable with optional override switch. 
   • Wiper faults are to be indicated on the control system display. 
   • Wiper System to utilize “Intelligent Operation” for automatic start-up commissioning. 
    - Records wiper position @ chamber ends. Position must be fixed and not dependent 

   on a timed interval or component striking end of chamber. 
    - Establish a travel run without setting limit adjustments to ensure system integrity  

   and longevity. 
 
E.  Ultraviolet Control System 
 System shall be epoxy coated NEMA 12 rated cabinet. 
 Three levels of operation shall be provided to meet the needs of the operator and 
 Splash pad water feature environment: Simple Control – (Start, Stop & Reset), Full Parameter Dis-

play, and Customized Operator Configuration. Modes of operation shall be password protected to 
secure system critical setup functions. Control system shall have clearly identifiable Start, Stop and 
Reset control buttons (suitable for gloved operation) with Running and Fault LCD indicators. 

   • Two-line LCD screen shall display a minimum of the following: Ultraviolet dose (derived  
  from flow and intensity inputs), Ultraviolet intensity (as a % and mw/cm²), Lamp Current,  
  Flow rate (accepts signal from optional flow meter – displayed as gallons per minute),  
  Chamber temperature (displayed as deg. F), Operation hour meter, System spares list 
  ing, Lamp fault, low Ultraviolet & temperature alarm, Ground fault trip, Wiper fault. All   
  alarm functions shall have simple text message display to assist in fault finding. 

   • Control system shall have a minimum of the following system interface control: Remote  
  operation, Process interrupt features (from valves, flow meters), Low UV dose (configu 
  rable to shutdown or alarm only, Flow meter input, Auto-restrike, Half to full power Ultra 
  violet setting with 24hr/7day settable timer. 

   • Control system shall have built in data-logging capabilities to record the following infor 
  mation: Ultraviolet intensity required, Ultraviolet intensity measured, Lamp current,   
  Chamber temperature, Flow rate (if flow meter connected), Time and date stamp, All   
  alarms generated. 

 
F.  Project Commissioning 
 Ultraviolet Chamber and Control Panel shall be commissioned by a qualified factory trained techni-

cian. During this time period, final electrical and control cabling will be connected from the control 
cabinet to the Ultraviolet disinfection chamber. Daily operation and simple maintenance instructions 
shall be provided during this commissioning process. A factory trained representative of the manu-
facturer shall perform all warranty work. Manufacture to warranty Ultraviolet Chamber and Spectra 
Control panel for a period of 12 months. Medium pressure Ultraviolet bulbs. shall be warranted for a 
period of 4000 hours. Intermittently operated bulbs (≥ 1 on/off cycles per day) will be replaced free 
of charge should failure occur prior to 3000 hours and replacement will be prorated between 3000 
and 4000 hours. A detailed warranty sheet shall accompany this document upon request. 

 
 
5.15 AUTOMATIC WATER LEVEL CONTROL : 
 
 Water level control of the balancing tank water levels shall be provided through the functions of the 

chemical controller.  Provide all necessary sensors, wiring, conduit and calibration to provide water 
level control. 

 
 
5.16 SPLASH PAD WATER FEATURE CONTROLLER : 
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 Water feature component manufacturer shall provide the animation control panel and the remote 

lighting control panel. The water feature manufacturer will provide a computer generated water and 
light physics based simulation (WATERlab™) of the water feature, to allow the Aquatic Designer, 
Architect and Owners Group to approve the visual appearance of the water effects prior to pro-
gramming activities. 

 
The simulation will be of a minimum of two (2) minutes in duration. The water feature component 
manufacturer will provide on-site programming services for no less than 5 working days on site to 
refine the programs. At a minimum three (3) custom sequences shall be pre-programmed after ap-
proval of the Aquatic Designer, Architect and Owners Group. The simulations must be executed 
and submitted for client review and acceptance a minimum of 60 days prior to commissioning of the 
fountain. 

 
 All main power electrical connections to the Splash pad Controller are to be performed per local 

codes. 
 
 Product drawings and installation manuals shall be supplied by the manufacturer for ease of instal-

lation. 
 
 
 
PART 6 - SPLASH PAD WATER FEATURE AND DECK EQUIPMEN T: 
 
 
6.00 VACUUM CLEANING EQUIPMENT: 
 
 Vacuum pump shall be portable, electric, and 110 volt, Single phase, 155 Square Foot Filter. Vacu-

um pump shall be complete with a 1.0 horsepower pump, waterproof switch, suction connection 
with check valve, discharge connection with gate valve, hose bib connection for priming, stainless 
steel pump cart, internal GFI protections, and 100 feet of power cord. 

 
 Supply 24" polymer vacuum head for 2" hose, 2" dia. heavy duty Spiral Lock vacuum hose and 1.5" 

dia. anodized aluminum 12' handle sections with screwed connection.  Vacuums should only be 
connected to GFI protected outlets specifically provided for the model vacuum specified. 

 
6.01  LEAF SKIMMER AND WALL BRUSH : 
 
 Leaf skimmers shall have a head of stainless steel with removable screen, handle of aluminum or 

fiberglass, sixteen feet in length. Wall brushes shall be 24" long, bristles to be 1½” long of nylon, 
with handle of aluminum or fiberglass, sixteen feet in length. 

 
6.02  TEST KIT: 
 
 Test kit shall have chlorine scales 0.4 to 3.0 ppm and pH range from 6.8 to 8.0. It shall have rea-

gents for determining total alkalinity-acid demand and alkalinity demand. Test kit shall include test-
ing abilities for cyanuric acid. 

 
6.03 FIRST AID KIT : 
 
 One 27 unit heavy duty first aid kit conforming to the State Health Code shall be provided as part of 

the Operational Equipment turned over to the Owner at start up.  Any additional first aid kits that the 
owner may wish to purchase shall be provided by the Owner. 

 
6.04  SAFETY SIGNS: 
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 Safety signs shall be displayed in applicable areas.  Lettering shall be contrasting and the size and 
color specified on the plans and required by code. See Splash pad water feature drawings for re-
quired verbiage. See Landscape Architectural drawings for additional specifications. 

 
 
6.05 AQUATIC PLAY FEATURES : 
 
 Aquatic play features shall be manufactured, installed, maintained, and operated per ASTM F2376 -

08 and ASTM F-2461-09 standards. 
 

PART 1:  GENERAL CLAUSES: 
 
 The aquatic play products shall be suitable for installation in municipal and commercial aquatic facil-

ities and public play areas.  
 Products shall be specifically designed for the use by children and adults and follow the ASTM 

F2461-09 norm. In addition, products shall be manufactured by a company that has at least five (5) 
years of experience in the design and engineering of aquatic splash pad / feature products. 

 
 COMMISSIONING OF THE SPLASH PAD WATER FEATURE 
 Upon completion of construction, the general contractor shall provide the owner/operator adequate 

training on facility operations and maintenance.  The contractor may request that the equipment 
manufacturer and/or manufacturer’s representative provide on-site start-up and training for the 
owner/operator. 

 
 
6.06 FOOT ACTIVATOR : 
 
 Below grade activator shall have a low voltage proximity sensor located under the textured colored 

cover. 
  
 Housing shall be stainless steel. The cover shall have tamper proof stainless steel screws. The 

housing shall have an integral waterstop and grounding lug for bonding wire. Component shall be 
bonded per the requirements of the NEC Article 680. 

 
 
6.07 VERTICAL COLUMN JET FEATURE : 
 
 Construction of the niche shall be 316 stainless steel, complete with all stainless steel fasteners and 

vandal resistant hold down clamps (with 360 degree adjustment). 18 degree polycarbonate optical 
lens. The shall be an internal flow control valve to allow for adjustment through the top of the grill. 

 
 The niche shall be provided for poured in place slab construction. Lights shall be low voltage (12 

volt DC)  RGB – colored lights.  Niche shall come complete with the light junction box. 
 
 Provide winterization caps for each nozzle niche, with tool for removal. 
 
6.08 ARCHING JET FEATURE : 
 
 Construction of the niche stilling chamber shall be PVC with stainless steel fasteners and vandal 

resistant hold down clamps (with 360 degree adjustment). Polycarbonate optical lens. The shall be 
an internal flow control valve to allow for adjustment through the top of the grill. 

 
 The niche shall be provided for poured in place slab construction. Lights (when specified) shall be 

low voltage (12 volt DC)  RGB – colored lights (6 groups of 3 LED’s covered by an optical lens).  
Niche shall come complete with the light junction box (when the light is specified). 

 
Provide winterization caps for each nozzle niche, with tool for removal. 
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6.09 DYNAMITE BLAST FEATURE : 
 
 Construction of the niche shall be 316 stainless steel, complete with all stainless steel fasteners and 

vandal resistant hold down clamps (with 360 degree adjustment). Acrylic face shall be UV stabi-
lized.  

 
 The niche shall be provided for poured in place slab construction. Lights shall be low voltage (12 

volt DC)  RGB – colored lights.  Niche shall come complete with the light junction box. 
 
 Provide winterization caps for each nozzle niche, with tool for removal. 
 
 
6.10 EXECUTION: 
 
 Should the bidder wish to substitute products other than the products specified herein, the bidder 

shall list products and submit a written Substitution Form of Proposal at least 10 calendar days prior 
to the date of receipt of bids. The bidder shall submit specifications, cut sheets, and performance 
data, along with an itemization listing each and every deviation from the specifications herein.  

 
 The manufacturer shall furnish the purchaser with at least two sets of complete installation and op-

erating manuals. The installation manual will illustrate the installation of the entire system. It shall 
describe the start-up procedure and day- to- day operation of the system. 

 
 
 
PART 7 -  FINAL PROVISIONS : 
 
 
7.01  RECORD DRAWINGS, OPERATION AND MAINTENANCE MA NUALS, AND  
INSTRUCTIONS: 
 
 Upon final acceptance of splash pad water feature and related equipment, the following shall be 

furnished to the Owner: 
 
 One set of complete, as built drawings, showing exact location of all piping and of all equipment 

actually furnished and placed noting any deviations from the contract drawings and specifications, 
so that the original drawings may be revised. 

 
 Five complete sets of printed, indexed instructions, bound in a durable cover, for operation and 

maintenance of all equipment specified herein and shown on the drawings. These instructions shall 
also include precise directions for: 

a. Maintenance and operation of each component of the filtration system equipment and 
water feature systems equipment (including cleaning and installing the strainers – hair 
and lint, feature basket, and feature y-strainer) 

b. Maintenance and operation of the chemical control system, including complete chemi-
cal treatment, water balance 

c. Design circulation rates listed at the front of the manual of the circulation filtration sys-
tem for each body of water. 

d. Maintenance and operation of the items located at the splash pad, (i.e. nozzle mainte-
nance / cleaning, nozzle niche light replacement, vacuum, joint sealant, etc.) 

e. Precise directions for draining and/or winterizing of all circulation equipment and 
splash pad water feature equipment and components (including water features). 

 
 
7.02  GUARANTEES AND WARRANTIES : 
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 Construction:  The successful bidder shall guarantee the splash pad water feature structure and 
finishes against leaking, cracking, failures, and overall water-tightness to the Owner for the period of 
one (1) year from the date of final completion. The successful bidder shall guarantee the, fittings 
and equipment to the Owner for the period of one year, or per the equipment manufacturer’s war-
ranty, whichever is greater.   

 
 A 24 hour response time is required for servicing warranty items.  In the event that the splash pad 

water feature contractor fails to provide the required service within 24 hours, the splash pad water 
feature contractor is liable for any cost the owner incurs if the owner chooses to provide the service 
(assuming the splash pad water feature contractor’s 24 hour response time has lapsed).  If parts 
are needed from out of state, they shall be air freight delivered.  Failure to respond within 24 hours 
may result in owner providing service from another source and the splash pad water feature con-
tractor back charged. 

 
 
7.03  TRAINING PERIOD: 
 
 The successful splash pad water feature contractor shall provide the Owner a training period not to 

exceed 30 days to acquaint the operators in the use and operations of all the various systems and 
splash pad water feature related components (splash pad water feature equipment / components, 
circulation systems, water feature systems). The splash pad water feature contractor shall also pro-
vide the operators with instruction on draining and /or winterizing all equipment and splash pad wa-
ter feature components (including water features and slides).  Training session days shall be on a 
day(s) that falls Monday through Friday from 8:00 A.M. 5:00 P.M. 

 
 
 

END OF SECTION 
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	BETWEEN OWNER AND CONTRACTOR

	051200.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Structural steel.
	2. Architecturally exposed structural and non-structural steel.
	3. Shrink Resistant Grout.

	B. Related Sections include the following (THIS LIST MAY NOT BE ALL INCLUSIVE):
	1. Division 1 Section "Quality Requirements" for independent testing agency procedures and administrative requirements.
	2. Division 5 Section "Metal Fabrications" for steel lintels or shelf angles not attached to structural-steel frame miscellaneous steel fabrications and other metal items not defined as structural steel.
	3. Division 9 painting Sections for surface preparation and priming requirements.


	1.3 DEFINITIONS
	A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard Practice for Steel Buildings and Bridges," that support design loads.
	B. Architecturally Exposed Structural and Non-Structural Steel:  Any structural steel framing members that are exposed to view in the completed project.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment drawings.
	3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.
	4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pretensioned and slip-critical high-strength bolted connections.

	C. Welding certificates.
	D. Qualification Data:  For Installer fabricator testing agency.
	E. Mill Test Reports:  Signed by manufacturers certifying that the following products comply with requirements:
	1. Structural steel including chemical and physical properties.
	2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	3. Direct-tension indicators.
	4. Tension-control, high-strength bolt-nut-washer assemblies.
	5. Shear stud connectors.
	6. Shop primers.
	7. Non-shrink grout.

	F. Source quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer with a minimum of 10 years documented experience with projects of similar size and complexity.
	B. Fabricator Qualifications:  A qualified fabricator who has a minimum of 10 years documented experience with projects of this type, size and complexity.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code-Steel."
	D. Comply with applicable provisions of the following specifications and documents:
	1. AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	2. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design."
	3. AISC's "Specification for the Design of Steel Hollow Structural Sections."
	4. AISC's "Specification for Allowable Stress Design of Single-Angle Members "
	5. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Management and Coordination."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged materials from erosion and deterioration.
	1. Store fasteners in a protected place.  Clean and re-lubricate bolts and nuts that become dry or rusty before use.
	2. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures.  Repair or replace damaged materials or structures as directed.


	1.7 COORDINATION
	A. Furnish anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for installation.
	B. Contractor shall thoroughly survey existing construction prior to bidding to determine which items required by the plans have not yet been provided and/or installed.  All items required by the plans that are not yet in place are part of this contra...
	C. Contractor shall thoroughly clean all existing welds on all structural steel and steel joists and remove any corrosion.  Welds shall be built back out to the size required by the plans.


	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A 572/A 572M, Grade 30T5030T.
	B. Channels, Angles, M , S-Shapes:  ASTM A 572/A 572M, Grade 30T5030T.
	C. Plate and Bar:  ASTM A 36/A 36M.
	D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing.
	E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B.
	1. Weight Class:  As indicated.
	2. Finish:  Black, except where indicated to be galvanized.

	F. Welding Electrodes:  Comply with AWS requirements.
	G. W-Shapes for Promenade Posts and Light Poles: ASTM A588 Grade-50.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  30TASTM A 32530T, Type 1, heavy hex steel structural bolts; 30TASTM A 56330T heavy hex carbon-steel nuts; and 30TASTM F 43630T hardened carbon-steel washers.
	1. Finish:  Plain.

	B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy hex head steel structural bolts with splined ends; 30TASTM A 56330T heavy hex carbon-steel nuts; and 30TASTM F 43630T hardened carbon-steel washers.
	1. Finish:  Plain.

	C. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; AWS D1.1, Type B.
	D. Unheaded Anchor Rods:  ASTM F 1554, Grade 36.
	1. Configuration:  Hooked.
	2. Nuts:  30TASTM A 563 30Theavy hex carbon steel.
	3. Plate Washers:  ASTM A 36/A 36M carbon steel.
	4. Washers:  30TASTM F 43630T hardened carbon steel.
	5. Finish:  Plain.

	E. Threaded Rods:  30TASTM A 307, Grade A30T.
	1. Nuts:  30TASTM A 56330T heavy hex carbon steel.
	2. Washers:  30TASTM F 43630T hardened ASTM A 36/A 36M carbon steel.
	3. Finish:  Plain Mechanically deposited zinc coating, ASTM B 695, Class 50.

	F. Eye Bolts and Nuts:  ASTM A 108, Grade 1030, cold-finished carbon steel.
	G. Sleeve Nuts:  ASTM A 108, Grade 1018, cold-finished carbon steel.

	2.3 PRIMER
	A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer.
	B. Galvanizing Repair Paint:  MPI#18, MPI#19, or SSPC-Paint 20 ASTM A 780.

	2.4 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.5 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's "Specification for Structural Steel Buildings--Allowable Stress Des...
	1. Camber structural-steel members where indicated.
	2. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain markings until structural steel has been erected.
	3. Mark and match-mark materials for field assembly.
	4. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.
	5. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including pitting, rust, scale, seam marks, roller marks, rolled trade names, and roughness.
	6. Remove blemishes by filling or grinding or by welding and grinding, before cleaning, treating, and shop priming.

	B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible.
	1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

	C. Bolt Holes:  Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to metal surfaces.
	D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.
	E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 1, "Solvent Cleaning SSPC-SP 2, "Hand Tool Cleaning SSPC-SP 3, "Power Tool Cleaning."
	F. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1 and manufacturer's written instructions.
	G. Holes:  Provide holes required for securing other work to structural steel and for passage of other work through steel framing members.
	1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or enlarge holes by burning.
	2. Weld threaded nuts to framing and other specialty items indicated to receive other work.


	2.6 SHOP CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Slip critical.

	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.
	3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-through on exposed steel surfaces.
	a. Grind butt welds flush.
	b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.



	2.7 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to a depth of 30T2 inches30T.
	2. Surfaces to be field welded.
	3. Surfaces to be high-strength bolted with slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials.
	5. Galvanized surfaces.

	B. Surface Preparation:  (NOTE:  Coordinate this section with items on the drawings called out for powder coat finish.)  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surfaces according t...
	1. SSPC-SP 2, "Hand Tool Cleaning."
	2. SSPC-SP 3, "Power Tool Cleaning."

	C. Priming:  (NOTE:  Do not proceed with this section for items on the drawings called out for powder coat finish.  Plain steel (unprimed) is required for clear powder coat finish)  Immediately after surface preparation, apply primer according to manu...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
	2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.  Change color of second coat to distinguish it from first.


	2.8 GALVANIZING
	A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123/ A 123M.
	1. Fill vent holes and grind smooth after galvanizing.
	2. Galvanize Items denoted on the plans only.


	2.9 SOURCE QUALITY CONTROL
	A. Owner will engage an independent testing and inspecting agency to perform shop tests and inspections and prepare test reports.
	1. Provide testing agency with access to places where structural-steel work is being fabricated or produced to perform tests and inspections.

	B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.
	C. Bolted Connections:  Shop-bolted connections will be tested and inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	D. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested and inspected according to AWS D1.1 and the following inspection procedures, at testing agency's option:
	1. Liquid Penetrant Inspection:  ASTM E 165.
	2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
	3. Ultrasonic Inspection:  ASTM E 164.
	4. Radiographic Inspection:  ASTM E 94.

	E. In addition to visual inspection, shop-welded shear connectors will be tested and inspected according to requirements in AWS D1.1 for stud welding and as follows:
	1. Bend tests will be performed if visual inspections reveal either a less-than- continuous 360-degree flash or welding repairs to any shear connector.
	2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear connectors already tested, according to requirements in AWS D1.1.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments, with steel erector present, for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when p...
	1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive strength.


	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Desi...
	B. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting base and bearing plates.  Clean bottom surface of base and bearing plates.
	1. Set base and bearing plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of base plate.
	3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of base or bearing plate before packing with grout.
	4. Promptly pack grout solidly between bearing surfaces and base or bearing plates so no voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure. Comply with manufacturer's written installation instructions for shrinkage-resista...

	C. Maintain erection tolerances of structural steel  within AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	D. Align and adjust various members forming part of complete frame or structure before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.  Perform necessary adjustments to...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature when structure is completed and in service.

	E. Splice members only where indicated.
	F. Do not use thermal cutting during erection unless approved by Architect.  Finish thermally cut sections within smoothness limits in AWS D1.1.
	G. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be enlarged to admit bolts.
	H. Architecturally exposed Structural Steel framing shall have all welds ground smooth and filled.  No rough or unsightly connections will be permitted.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Slip critical.

	B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design" for bearing, adequacy of temporary connections, alignment, and removal of ...
	2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	3. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.
	4. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-through on exposed steel surfaces.
	a. Grind butt welds flush.
	b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.

	5. Dress welds on architecturally exposed structural steel per section 3.3-H.


	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect field welds and high-strength bolted connections.
	B. Bolted Connections:  Shop-bolted connections will be tested and inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1.
	1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the following inspection procedures, at testing agency's option:
	a. Liquid Penetrant Inspection:  ASTM E 165.
	b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
	c. Ultrasonic Inspection:  ASTM E 164.
	d. Radiographic Inspection:  ASTM E 94.


	D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.

	3.6 REPAIRS AND PROTECTION
	A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted joists and accessories, bearing plates, and abutting structural steel.
	1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.
	2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.
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	107500_FL FLAGPOLES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes ground-mounted flagpoles made from aluminum
	B. Owner-Furnished Material:  None
	C. Related Sections:
	1. Division 07 Sections for base flashing at roof-mounted flagpoles.
	2. Division 07 Section "Sheet Metal Flashing and Trim" for counterflashing flashing at roof-mounted flagpoles.
	3. Division 26 Section "Lightning Protection for Structures" for connecting wall- and roof-mounted metal flagpoles to lightning protection system.
	4. Division 26 Section "Exterior Lighting" for site lighting fixtures.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Flagpole assemblies, including anchorages and supports, shall withstand the effects of gravity loads, and the following loads and stresses within limits and under conditions indicated according to the following design crite...
	1. Wind Loads:  Of up to 120 mph according to NAAMM FP 1001, "Guide Specifications for Design of Metal Flagpoles."
	2. Base flagpole design on nylon or cotton flags of maximum standard size suitable for use with flagpole or flag size indicated, whichever is more stringent.


	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, operating characteristics, fittings, accessories, and finishes for flagpoles.
	B. Shop Drawings:  For flagpoles.  Include plans, elevations, details, and attachments to other work.  Show general arrangement, jointing, fittings, accessories, grounding, anchoring, and support.
	1. Include section, and details of foundation system for ground-mounted flagpoles.

	C. Operation and Maintenance Data:  For flagpoles to include in operation and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain flagpole as complete unit, including fittings, accessories, bases, and anchorage devices, from single source from single manufacturer.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. General:  Spiral wrap flagpoles with heavy paper and enclose in a hard fiber tube or other protective container.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide pole listed on plans or approved equal.

	2.2 FLAGPOLES
	A. Flagpole Construction, General:  Construct flagpoles in one piece if possible.  If more than one piece is necessary, comply with the following:
	1. Fabricate shop and field joints without using fasteners, screw collars, or lead calking.
	2. Provide flush hairline joints using self-aligning, snug-fitting, internal sleeves.
	3. Provide self-aligning, snug-fitting joints.

	B. Exposed Height:  40 feet (9 m).
	C. Aluminum Flagpoles:  Provide cone -tapered flagpoles fabricated from seamless extruded tubing complying with ASTM B 241/B 241M, Alloy 6063, with a minimum wall thickness of 3/16 inch (4.8 mm).
	D. Metal Foundation Tube:  Manufacturer's standard corrugated-steel foundation tube, not less than 0.064-inch- (1.6-mm-) nominal wall thickness.  Provide with 3/16-inch (4.8-mm) steel bottom plate and support plate; 3/4-inch- (19-mm-) diameter, steel ...
	1. Provide flashing collar of same material and finish as flagpole.


	2.3 FITTINGS
	A. Internal Halyard, Winch System:  Manually operated winch with control stop device and removable handle, stainless-steel cable halyard, and concealed revolving truck assembly with plastic-coated counterweight and sling.  Provide flush access door se...
	1. Plastic Halyard Flag Clips:  Made from injection-molded, UV-stabilized, acetal resin (Delrin).  Clips attach to flag and have two eyes for inserting both runs of halyards.  Provide two flag clips per halyard.
	a. Product:  Subject to compliance with requirements, provide "Quiet Halyard" flag clasp by Lingo.



	2.4 MISCELLANEOUS MATERIALS
	A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.
	B. Drainage Material:  Crushed stone, or crushed or uncrushed gravel; coarse aggregate.
	C. Sand:  ASTM C 33, fine aggregate.
	D. Elastomeric Joint Sealant: Single-component neutral- and basic-curing silicone joint sealant complying with requirements in Division 07 Section "Joint Sealants" for Use NT (nontraffic) and for Use M, G, A, and, as applicable to joint substrates ind...
	E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.6 ALUMINUM FINISHES
	A. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, including foundation; accurate placement, pattern, orientation of anchor bolts, and other conditions affecting performa...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare uncoated metal flagpoles that are set in foundation tubes by painting below-grade portions with a heavy coat of bituminous paint.
	B. Foundation Excavation:  Excavate to neat clean lines in undisturbed soil.  Remove loose soil and foreign matter from excavation and moisten earth before placing concrete.  Place and compact drainage material at excavation bottom.
	C. Provide forms where required due to unstable soil conditions and for perimeter of flagpole base at grade.  Secure and brace forms to prevent displacement during concreting.
	D. Place concrete, as specified in Division 03 Section "Cast-in-Place Concrete." Compact concrete in place by using vibrators.  Moist-cure exposed concrete for not less than seven days or use nonstaining curing compound.
	E. Trowel exposed concrete surfaces to a smooth, dense finish, free of trowel marks, and uniform in texture and appearance.  Provide positive slope for water runoff to perimeter of concrete base.

	3.3 FLAGPOLE INSTALLATION
	A. General:  Install flagpoles where shown and according to Shop Drawings and manufacturer's written instructions.
	B. Ground Set:  Place foundation tube, center, and brace to prevent displacement during concreting.  Place concrete.  Plumb and level foundation tube and allow concrete to cure.  Install flagpole, plumb, in foundation tube.
	1. Foundation Tube:  Place tube seated on bottom plate between steel centering wedges and install hardwood wedges to secure flagpole in place.  Place and compact sand in foundation tube and remove hardwood wedges.  Seal top of foundation tube with a 2...




	129300_FL SITE FURNISHINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Seating.
	2. Tables.
	3. Bicycle racks. (Custom)
	4. Trash receptacles.
	5. Bollards. (Custom)

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for installation of anchor bolts cast in concrete footings.
	2. Division 31 Section "Earth Moving" for excavation for installation of concrete footings.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Manufacturer’s standard product literature.
	2. Shop drawings.
	3. Installation instructions.
	4. Maintenance instructions.

	B. Samples for Initial Selection:  For units with factory-applied color finishes.
	C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below.
	1. Size:  Not less than 6-inch- (152-mm-) long linear components and 4-inch- (102-mm-) square sheet components.

	D. Product Schedule:  For site furnishings.  Use same designations indicated on Drawings.
	E. Maintenance Data:  For site furnishings to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of site furnishing(s) through one source from a single manufacturer.
	B. Manufacturer Qualifications:
	1. Minimum 15 years experience in the manufacture of outdoor tables.

	C. Delivery, Storage and Handling
	1. Handle products in accordance with manufacturer’s instructions.
	2. Store products in manufacturer’s original packaging until ready for installation.
	3. Protect products from impacts and abrasion during storage.

	D. Warranty
	1. Provide manufacturer’s standard warranty.
	a. Warranty terms: one year from date of invoice against defects in materials and workmanship.



	1.5 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Bench Replacement Slats:  No fewer than two full-size units for each size indicated.
	2. Trash Receptacle Inner Containers: A total of 2 replacement inner containers for each unit, (one for each waste stream per unit).
	3. Anchors: one full set per unit



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum:  Alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated; free of surface blemishes and complying with the following:
	1. Rolled or Cold-Finished Bars, Rods, and Wire:  ASTM B 211 (ASTM B 211M).
	2. Extruded Bars, Rods, Wire, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M).
	3. Structural Pipe and Tube:  ASTM B 429.
	4. Sheet and Plate:  ASTM B 209 (ASTM B 209M).

	B. Steel and Iron:  Free of surface blemishes and complying with the following:
	1. Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	2. Steel Pipe:  Standard-weight steel pipe complying with ASTM A 53, or electric-resistance-welded pipe complying with ASTM A 135.
	3. Tubing:  Cold-formed steel tubing complying with ASTM A 500.
	4. Mechanical Tubing:  Cold-rolled, electric-resistance-welded carbon or alloy steel tubing complying with ASTM A 513, or steel tubing fabricated from steel complying with ASTM A 1011/A 1011M and complying with dimensional tolerances in ASTM A 500; zi...
	5. Sheet:  Commercial steel sheet complying with ASTM A 1011/A 1011M.
	6. Perforated Metal:  Manufacturer’s standard for each type specified; manufacturer's standard perforation pattern.

	C. Stainless Steel:  Free of surface blemishes and complying with the following:
	1. Sheet, Strip, Plate, and Flat Bars:  ASTM A 666.
	2. Pipe:  Schedule 40 steel pipe complying with ASTM A 312/A 312M.
	3. Tubing:  ASTM A 554.

	D. Wood:  Surfaced smooth on four sides with eased edges; kiln dried, free of knots, solid stock of species indicated.
	1. Wood Species:  Manufacturer's standard for each furniture type specified
	a. Finish:  Manufacturer's standard transparent wood preservative treatment and sealer.


	E. Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard, corrosion-resistant-coated or noncorrodible materials; commercial quality
	1. Standard anchors for each product type requiring anchoring.

	F. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107; recommended in writing by manufacturer, for exterior applications.
	G. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound; resistant ...
	H. Galvanizing:  Where indicated for steel and iron components, provide the following protective zinc coating applied to components after fabrication:
	1. Zinc-Coated Tubing:  External, zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a clear, polymer film.  Internal, same as external or consisting of 81 p...


	2.2 FREESTANDING BENCHES
	A. Basis-of-Design Product:  By Owner
	1. Provide four (4) DuMor 501-60 benches, S-5 Free standing feet.
	2. Manufacturer Contact: DuMor Site Furnishings
	P.O. Box 142 Mifflintown, PA 17059
	800-598-4018
	sales@dumor.com

	B. Frame: Steel.
	C. Seat:
	1. Material:
	a. Wood: Ipe; formed into evenly spaced parallel slats.

	2. Seat Height:  As indicated.
	3. Seat Surface Shape:  Flat.
	4. Overall Height:  As indicated.
	5. Overall Width:  As indicated.
	6. Overall Depth:  As indicated.
	7. Arms:  Two, one at each end.
	a. Arm Material:  Match frame.

	8. Seating Configuration:
	a. Straight shape.


	D. Steel Finish:  zinc-rich epoxy coated then finished with polyester powder coating.
	1. Color: Argento.

	E. Wood Finish:  Manufacturer's standard finish (Due to its density and estimated longevity left uncoated, Ipe will be delivered in its natural state without preservative).

	2.3 FREESTANDING TABLES AND CHAIRS
	A. Basis-of-Design Product: Tables, by Owner
	B. Basis-of-Design Product: Chairs, by Owner
	C. Subject to compliance with requirements, provide the following products or preapproved comparable products:

	2.4 BICYCLE RACKS
	A. Custom design and manufacture: see details and steel specifications

	2.5 TRASH AND RECYCLING RECEPTACLES
	A. Basis-of-design product: Subject to compliance with requirements, provide the following products or preapproved comparable products:
	1. Apex Receptacle by Forms+Surfaces.
	2. Manufacturer Contact:
	Forms+Surfaces
	30 Pine Street
	Pittsburgh, PA 15223
	phone: 800-451-0410
	fax: 412-781-7840
	email: sales@forms-surfaces.com
	website: www.forms-surfaces.com

	B. Receptacles
	1. Materials:
	a. Body frame and lid: solid corrosion-resistant aluminum.
	b. Container walls: heavy corrosion-resistant aluminum.
	c. Container wall inset material:
	1) FSC® 100% Jatoba hardwood slats. (FSC License Code: FSC-C004453).

	d. Internal liner: black low-density polyethylene (LLDPE) with UL94HB fire rating.
	e. Latch: stainless steel.
	f. Hardware: stainless steel.
	g. Rain cover: heavy corrosion-resistant aluminum.

	2. Finishes:
	a. Body frame and lid: polyester powdercoat:
	1) Standard Texture from Forms+Surfaces Powdercoat Chart.

	b. Insets: (Choose one below):
	1) FSC 100% Jatoba hardwood slats.

	c. Rain cover (optional): polyester powdercoat to match lid.

	3. Latch:
	a. Standard lift latch.

	4. Dimensions:
	a. Receptacles:
	1) 36-gallon, split-stream litter & recycling receptacle:
	a) 36-gallon, top opening, surface mount, with rain cover: 32.0" wide x 15.0" deep x 41.0" high.


	b. Lid openings:
	1) 36-gallon, split-stream lid openings: two openings of 12.4" wide x 5" deep.


	5. Instructional Graphics:
	a. Apply instructional graphics to lids as specified to indicate the intended waste or recycling stream.
	b. Graphics type: back-printed polycarbonate.
	c. Letters and symbols color: White.
	d. Graphics background colors:
	1) Black.
	2) Blue.
	3) Green.


	6. Installation:
	a. Surface mount (provide anchors, levelers, and stainless steel mounting screws when surface mount is specified).



	2.6 BOLLARDS
	A. Custom design and manufacture: see details and steel specifications

	2.7 FABRICATION
	A. Metal Components:  Form to required shapes and sizes with true, consistent curves, lines, and angles.  Separate metals from dissimilar materials to prevent electrolytic action.
	B. Welded Connections:  Weld connections continuously.  Weld solid members with full-length, full-penetration welds and hollow members with full-circumference welds.  At exposed connections, finish surfaces smooth and blended so no roughness or uneven...
	C. Pipes and Tubes:  Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive configuration required; maintain cylindrical cross section of member throughout entire bend without buckling, twisting, cr...
	D. Preservative-Treated Wood Components:  Complete fabrication of treated items before treatment if possible.  If cut after treatment, apply field treatment complying with AWPA M4 to cut surfaces.
	E. Exposed Surfaces:  Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs, barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped.
	F. Factory Assembly:  Assemble components in the factory to greatest extent possible to minimize field assembly.  Clearly mark units for assembly in the field.

	2.8 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...

	2.9 ALUMINUM FINISHES
	A. Baked-Enamel, Powder-Coat Finish:  Manufacturer's standard, baked, polyester, powder-coat finish complying with finish manufacturer's written instructions for surface preparation, including pretreatment, application, baking, and minimum dry film th...

	2.10 STEEL AND GALVANIZED STEEL FINISHES
	A. Baked-Enamel, Powder-Coat Finish:  Manufacturer's standard, baked, polyester, powder-coat finish complying with finish manufacturer's written instructions for surface preparation, including pretreatment, application, baking, and minimum dry film th...
	B. PVC Finish:  Manufacturer's standard, UV-light stabilized, mold-resistant, slip-resistant, matte-textured, dipped or sprayed-on, PVC-plastisol finish, with flame retardant added; complying with coating manufacturer's written instructions for pretre...

	2.11 IRON FINISHES
	A. Baked-Enamel, Powder-Coat Finish:  Manufacturer's standard, baked, polyester, powder-coat finish complying with finish manufacturer's written instructions for surface preparation, including pretreatment, application, baking, and minimum dry film th...

	2.12 STAINLESS-STEEL FINISHES
	A. Remove tool and die marks and stretch lines or blend into finish.
	B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, free of cross scratches.  Run grain with long dimension of each piece.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for correct and level finished grade, mounting surfaces, installation tolerances, and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION, GENERAL
	A. Comply with manufacturer's written installation instructions unless more stringent requirements are indicated.  Complete field assembly of site furnishings where required.
	B. Unless otherwise indicated, install site furnishings after landscaping and paving have been completed.
	C. Install site furnishings level, plumb, true, and securely anchored, except for free standing furnishings, at locations indicated on Drawings.

	3.3 CLEANING
	A. After completing site furnishing installation, inspect components.  Remove spots, dirt, and debris.  Repair damaged finishes to match original finish or replace component.



	321313_FL CONCRETE PAVING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Curbs and gutters.
	2. Walks.

	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete for general building applications of concrete.
	2. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants in expansion and contraction joints within concrete paving and in joints between concrete paving and asphalt paving or adjacent construction.


	1.2 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color selection.
	C. Other Action Submittals:
	1. Exposed aggregate material
	2. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	D. Qualification Data: For qualified ready-mix concrete manufacturer and testing agency.
	E. Material Certificates: For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Admixtures.
	4. Curing compounds.
	5. Applied finish materials.
	6. Evaporation Retarder:
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	F. Material Test Reports: For each of the following:
	1. Aggregates. Include service-record data indicating absence of deleterious expansion of concrete due to alkali-aggregate reactivity.

	G. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Detectable Warning Installer Qualifications: An employer of workers trained and approved by manufacturer of stamped concrete paving systems.
	B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities"

	C. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	D. Concrete Testing Service: Engage a qualified testing agency to perform material evaluation tests and to design concrete mixtures.
	E. ACI Publications: Comply with ACI 301 unless otherwise indicated.

	1.5 PROJECT CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. Do not use notched and bent forms.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed.
	B. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 plain-steel bars. Cut bars true to length with ends square and free of burrs.
	C. Tie Bars: ASTM A 615/A 615M, Grade 60, deformed.
	D. Hook Bolts: ASTM A 307, Grade A internally and externally threaded. Design hook-bolt joint assembly to hold coupling against paving form and in position during concreting operations, and to permit removal without damage to concrete or hook bolt.
	E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place. Manufacture bar supports according to CRSI's "Manual of Standard Practice" from stee...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

	F. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy coating on reinforcement.

	2.3 CONCRETE MATERIALS
	A. Cementitious Material: Use the following cementitious materials, of same type, brand, and source throughout Project:
	Portland Cement: ASTM C 150, gray (use white for ENTRY PAVING) portland cement Type I .

	B. Normal-Weight Aggregates: ASTM C 33, Class 4S , uniformly graded. Provide aggregates from a single source with documented service-record data of at least 10 years' satisfactory service in similar paving applications and service conditions using sim...
	1. Maximum Coarse-Aggregate Size: 1-1/2 inches.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	C. Exposed Aggregate: Selected, hard, and durable; washed; free of materials with deleterious reactivity to cement or that cause staining; from a single source, with gap-graded coarse aggregate as follows:
	1. Aggregate Sizes: 3/8 to 1/2 nominal.
	2. Aggregate Source, Shape, and Color: Submit.

	D. Water: Potable and complying with ASTM C 94/C 94M.
	E. Air-Entraining Admixture: ASTM C 260.
	F. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Retarding Admixture: ASTM C 494/C 494M, Type B.

	G. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry.
	H. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	I. Water: Potable.
	J. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	K. White, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 2, Class B, dissipating.
	1. Products: Provide a high traffic resistant compound with VOC of less than 350 g/L or less to meet local requirements


	2.4 RELATED MATERIALS
	A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.
	B. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric ...
	C. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements, and of the following types:
	1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.

	E. Chemical Surface Retarder for exposed aggregate: Water-soluble, liquid, set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch.
	1. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ChemMasters; Exposee.
	b. Conspec by Dayton Superior; Delay S.
	c. Dayton Superior Corporation; Sure Etch (J-73).
	d. Edoco by Dayton Superior; True Etch Surface Retarder.
	e. Euclid Chemical Company (The), an RPM company; Surface Retarder Formula S.
	f. Kaufman Products, Inc.; Expose.
	g. Meadows, W. R., Inc.; TOP-STOP.
	h. Metalcrete Industries; Surftard.
	i. Nox-Crete Products Group; CRETE-NOX TA.
	j. Scofield, L. M. Company; LITHOTEX Top Surface Retarder.
	k. Sika Corporation, Inc.; Rugasol-S.
	l. SpecChem, LLC; Spec Etch.
	m. TK Products, Division of Sierra Corporation; TK-6000 Concrete Surface Retarder.
	n. Unitex; TOP-ETCH Surface Retarder.
	o. Vexcon Chemicals Inc.; Certi-Vex Envioset.



	2.5 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete design mixtures for the trial batch method.
	2. When automatic machine placement is used, determine design mixtures and obtain laboratory test results that meet or exceed requirements.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4500 psi for driveways and curbs, 3500 psi for walkways.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45
	3. Slump Limit: 5 inches

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content: 4-1/2 percent plus or minus 1.5 percent for 1-1/2-inch nominal maximum aggregate size.

	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Chemical Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use high-range, water-reducing and retarding admixtures in concrete as required for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	F. Cementitious Materials: Limit percentage by weight of cementitious materials other than portland cement according to ACI 301 requirements for concrete exposed to deicing chemicals.
	1. Fly Ash or Pozzolan: 25 percent.
	2. Ground Granulated Blast-Furnace Slag: 50 percent.
	3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag: 50 percent, with fly ash or pozzolan not exceeding 25 percent.


	2.6 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd.
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit vehicle speed to 3 mph.
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch according to requirements in Division 31 Section "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement. Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. Repair cut and damaged zinc coatings with zinc repair material.
	F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M.
	G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required before placement. Set mats for a minimum 2-inch o...

	3.5 JOINTS
	A. General: Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints: Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Provide tie bars at sides of paving strips where indicated.
	3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete.
	5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 50 feet (25’ in walks) unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap. Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1/4-inch radius. Repeat grooving of contraction joints after applying surface finishes. Eliminate grooving-tool mark...
	a. Tolerance: Ensure that grooved joints are within 3 either way from centers of dowels.

	2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before developing ...
	a. Tolerance: Ensure that sawed joints are within 3 inches either way from centers of dowels.

	3. Doweled Contraction Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes. Eliminate edging-tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete. Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only square-faced shovels for hand spreading and consolidation. Consol...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface. Do not further disturb concrete surfaces before beginning finishing operations...
	J. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and gutters to required cross section, lines, grades, finish, and jointing.
	K. Cold-Weather Placement: Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and not more than 80 deg F at point of placement.
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	L. Hot-Weather Placement: Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount of mixing wa...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray form, steel reinforcement, and subgrade just before placing concrete. Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FLOAT FINISHING
	A. General: Do not add water to concrete surfaces during finishing operations.
	B. Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven floats or by hand floating if area is small or inaccessib...
	1. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-finished concrete surface 1/16 to 1/8 inch (deep with a stiff-bristled broom, perpendicular to line of traffic.


	3.8 CONCRETE PROTECTION AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written instructions...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by a combination of these as appropriate:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover, placed in widest practicable width, with sides and ends lapped at least 12 inches and sealed by waterproof tape or adhesive. Immediately repair any holes or tea...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas that have been subjected to heavy rainfall within three hours after initial application. Maintain conti...


	3.9 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 and as follows:
	1. Elevation: 1/2 inch
	2. Thickness: Plus 3/8 inch minus 1/4 inch
	3. Surface: Gap below 10-foot- long, unleveled straightedge not to exceed 1/2 inch.
	4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 inches of tie bar.
	5. Lateral Alignment and Spacing of Dowels: 1 inch
	6. Vertical Alignment of Dowels: 1/4 inch.
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per 12 inches of dowel.
	8. Joint Spacing: 3 inches.
	9. Contraction Joint Depth: Plus 1/4 inch, no minus.
	10. Joint Width: Plus 1/8 inch, no minus.


	3.10 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Tests: Perform according to ACI 301 (ACI 301M).
	1. Testing Frequency: One composite sample shall be obtained for each day's pour of each concrete mix exceeding 5 cu. yd. (4 cu. m) but less than 25 cu. yd. (19 cu. m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.
	2. Testing Frequency: One composite sample shall be obtained for each 100 cu. yd. (76 cu. m) or fraction thereof of each concrete mix placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	4. Air Content: ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when it is 80 deg F and above, and one test for each composite sample.
	6. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	7. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.11 REPAIRS AND PROTECTION
	A. Remove and replace concrete that does not comply with requirements in this Section.
	B. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	C. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy adhesive.
	D. Protect concrete paving from damage. Exclude vehicular traffic from paving for at least 14 days after placement. When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as th...
	E. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	321316_FL DECORATIVE CONCRETE PAVING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes colored, and stained concrete paving.
	B. Related Sections:
	1. Division 03 Section “Cast-in-Place Concrete " for general building applications of concrete.
	2. Division 32 Section "Concrete Paving" for cast-in-place concrete paving with other finishes, curbs and gutters, stamped detectable warnings, pavement markings, and wheel stops.
	3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants in expansion and contraction joints within decorative concrete paving and in joints between decorative concrete paving and asphalt paving or adjacent construction.
	4. Division 32 Section “Integrally Colored Concrete Finishing” for integrally colored finishes for site cast concrete.  These two sections complement each other.
	a. In case of conflicts, notify Landscape Architect for Clarification.



	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Initial Selection:  For each type of product, ingredient, or admixture requiring color, pattern, or texture selection.
	C. Samples for Verification:  For each type of exposed color, pattern, or texture indicated.
	D. Other Action Submittals:
	1. Design Mixtures:  For each decorative concrete paving mixture.  Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	E. Qualification Data:  For qualified Installer, ready-mix concrete manufacturer, and testing agency.
	F. Material Certificates:  For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	G. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer of decorative concrete paving systems.
	B. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

	C. Testing Agency Qualifications:  Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	D. Source Limitations:  Obtain decorative concrete paving products and each type or class of cementitious material of the same brand from same manufacturer's plant, and obtain each aggregate from single source.
	E. Concrete Testing Service:  Engage a qualified testing agency to perform material evaluation tests and to design concrete mixtures.
	F. ACI Publications:  Comply with ACI 301 unless otherwise indicated.
	G. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockups of full-thickness sections of decorative concrete paving to demonstrate typical joints; surface color, pattern, and texture; curing; and standard of workmanship.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	H. Preinstallation Conference:  Conduct conference
	1. Review methods and procedures related to decorative concrete paving, including but not limited to, the following:
	a. Concrete mixture design.
	b. Quality control of concrete materials and decorative concrete paving construction practices.

	2. Require representatives of each entity directly concerned with decorative concrete paving to attend, including the following:
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Decorative concrete paving Installer.



	1.6 PROJECT CONDITIONS
	A. Per Concrete Paving Specification.


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Per Concrete Paving Specification.

	2.2 STEEL REINFORCEMENT
	A. Per Concrete Paving Specification.

	2.3 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, gray portland cement Type I/II
	a. Fly Ash:  ASTM C 618, Class C or F.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 4S, uniformly graded.  Provide aggregates from a single source
	1. Maximum Aggregate Size:  3/4 inch nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  Potable and complying with ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A
	2. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D[, colored].
	3. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	F. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.
	1. Manufacturers:  Subject to compliance with requirements, provide products by manufacturer listed on plan.  Substitutions must be pre-approved prior to bid.  See section 321319-Decorative Concrete Paving - Color


	2.4 STAIN MATERIALS
	A. Water-Based Concrete Stain: LITHOCHROME Tintura is a high performance, self- priming, low-odor, reactive polymer stain for use on interior or exterior, vertical or horizontal concrete and other cementitious surfaces that is designed for use as a pr...
	1. Description: A unique self-crosslinking system of acrylic and inorganic silicate polymers that penetrate, strengthen, and tightly bind color to cementitious surfaces.
	2. Conformance: Contains no VOC's and Complies with applicable air quality management regulations.
	3. Color:
	a. 1406 Old Hickory

	4. Compatible Sealers:
	a. SCOFIELD Selectseal Plus

	5. Anti-Skid Sealer Additive
	a. See below



	2.5 CURING AND SEALING MATERIALS
	A. Curing Paper:  Nonstaining, waterproof paper, consisting of two layers of kraft paper cemented together and reinforced with fiber, and complying with ASTM C 171.
	B. Evaporation Retarder:  Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	C. Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type I, Class B, manufactured for colored concrete.
	1. For integrally colored concrete, curing compound shall be pigmented type approved by coloring admixture manufacturer.
	2. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

	D. Clear Acrylic Sealer:  Manufacturer's standard, waterborne, nonyellowing and UV-resistant, membrane-forming, medium-gloss, acrylic copolymer emulsion solution, manufactured for colored concrete, containing not less than 15 percent solids by volume.
	E. Slip-Resistance-Enhancing Additive:  Manufacturer's standard finely graded aggregate or polymer additive, designed to be added to clear acrylic sealer to enhance slip resistance of sealed paving surface.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the items listed on the plans.


	2.6 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive:  ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements, and of the following types:
	1. Types I and II, non-load bearing for bonding hardened or freshly mixed concrete to hardened concrete.

	D. Polyethylene Film:  ASTM D 4397, 1 mil thick, clear.
	E. SEE DETAILS FOR EXPANSION JOINT MATERIAL REQUIRED IN SPLASH PAD AND ICE RINK AREAS

	2.7 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete design mixtures for the trial batch method.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  4000 psi
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45
	3. Slump Limit:  4 inches plus or minus 1 inch.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content: 3 percent plus or minus 1.5 percent for 1-inch nominal maximum aggregate size.

	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 Percent by weight of cement.
	E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	F. Cementitious Materials:  Limit percentage by weight of cementitious materials other than portland cement according to ACI 301 requirements Synthetic-fiber dosage rate in first paragraph below reflects typical recommendations of manufacturers.  Revi...
	G. Color Pigment:  Add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M[ and ASTM C 1116/C 1116M].  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd.
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below decorative concrete paving to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph.
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch according to requirements in Division 31 Section "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.
	B. Protect adjacent construction from discoloration and spillage during application of color hardeners, release agents, stains, curing compounds, and sealers.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 2-inc...

	3.5 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated.  Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	3. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	4. Dowelled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows, to match jointing of existing ad...
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1/4-inch radius.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate grooving-tool m...
	a. Tolerance:  Ensure that grooved joints are within 3 inches either way from centers of dowels.

	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before developi...
	a. Tolerance:  Ensure that sawed joints are within 3 inches in both directions from center of dowels.

	3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate edging tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.  Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies[, reinforcement,] or side forms.  Use only square-faced shovels for hand spreading and consolidation.  C...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	J. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and not more than 80 deg F at point of placement.
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	K. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount of mixing w...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms[, steel reinforcement,] and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats or by hand floating if area is small or inaccess...

	3.8 INTEGRALLY COLORED CONCRETE FINISH
	A. Integrally Colored Concrete Finish:  After final floating, apply the following finish:
	1. Burlap Finish:  Drag a seamless strip of damp burlap across float-finished concrete, perpendicular to line of traffic, to provide a uniform, gritty texture.
	2. Medium-to-Fine-Textured Broom Finish:  Draw a soft-bristle broom across float-finished concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.
	3. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular to line of traffic.


	3.9 Abraded Surface:
	A. Method: Abrasive blast
	B. Reveal: Projection of the aggregate from mortar after completion of exposure operations:
	1. Brush: Sufficient to dull surface sheen but not reveal aggregate.
	2. Light: Maximum 1/16-inch reveal.
	3. See plans for further notes.


	3.10 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written instructio...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Compound:  Apply curing compound immediately after final finishing.  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas that have been subjected to heavy rainfall ...
	1. Cure integrally colored concrete with a[ pigmented] curing compound.
	2. Cure concrete finished with pigmented mineral dry-shake hardener with a[ pigmented] curing compound.

	F. Curing and Sealing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Repeat process...
	G. Curing Paper:  Cure with unwrinkled curing paper in pieces large enough to cover the entire width and edges of slab.  Do not lap sheets.  Fold curing paper down over paving edges and secure with continuous banks of earth to prevent displacement or ...

	3.11 STAINING
	A. Newly placed concrete paving shall be at least 14 days old before staining.
	B. Prepare surfaces according to manufacturer's written instructions and as follows:
	1. Clean concrete thoroughly by scraping, applying solvents or stripping agents, sweeping and pressure washing, or scrubbing with a rotary floor machine and detergents recommended by stain manufacturer.  Rinse until water is clear and allow surface to...
	a. Do not use acidic solutions to clean surfaces.

	2. Test surfaces with droplets of water.  If water beads and does not penetrate surface, or penetrates only in some areas, profile surfaces by grinding, sanding, or abrasive blasting.  Retest and continue profiling surface until water droplets immedia...
	3. Apply acidic solution to dampened concrete surfaces, scrubbing with uncolored, acid-resistant nylon-bristle brushes until bubbling stops and concrete surface has texture of 120-grit sandpaper.  Do not allow solution to dry on concrete surfaces.  Ri...
	4. Neutralize concrete surfaces and rinse until water is clear.  Test surface for residue with clean white cloth.  Test surface according to ASTM F 710 to ensure pH is between 7 and 8

	C. Allow paving surface to dry before applying stain.  Verify readiness of paving to receive stain according to ASTM D 4263 by tightly taping 18-by-18-inch, 4-mil- thick polyethylene sheet to a representative area of paving surface.  Apply stain only ...
	D. Reactive Stain:  Apply reactive stain to paving surfaces according to manufacturer's written instructions and as follows:
	1. Apply stain by uncolored bristle brush, roller, or high-volume, low-pressure sprayer and immediately scrub into concrete surface with uncolored, acid-resistant nylon-bristle brushes in continuous, circular motion.  Do not spread stain after fizzing...
	2. Remove stain residue after four hours by wet scrubbing with commercial-grade detergent recommended by stain manufacturer.  Rinse until water is clear.  Control, collect, and legally dispose of runoff.

	E. Penetrating Stain:  Apply penetrating stain to paving surfaces according to manufacturer's written instructions and as follows:
	1. Apply first coat of stain to dry, clean surfaces by airless sprayer or by high-volume, low-pressure sprayer.
	2. Allow to dry four hours and repeat application of stain in sufficient quantity to obtain color consistent with approved mockup.
	3. Rinse until water is clear.  Control, collect, and legally dispose of runoff.


	3.12 SEALER
	A. Clear Acrylic Sealer:  Apply uniformly in two coats in continuous operations according to manufacturer's written instructions.  Allow first coat to dry before applying second coat, at 90 degrees to the direction of the first coat using same applica...
	1. Begin sealing dry surface no sooner than 14 days after concrete placement.
	2. Allow stained concrete surfaces to dry before applying sealer.
	3. Thoroughly mix slip-resistance-enhancing additive into sealer before applying sealer according to manufacturer's written instructions.  Stir sealer occasionally during application to maintain even distribution of additive.


	3.13 PAVING TOLERANCES (see ice rink and splash pad specifications for their own tolerances)
	A. Comply with tolerances in ACI 117 and as follows:
	1. Elevation:  3/4 inch.
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/2 inch.
	4. Lateral Alignment and Spacing of Dowels:  1 inch.
	5. Vertical Alignment of Dowels:  1/4 inch.
	6. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  1/4 inch per 12 inches of dowel.
	7. Joint Spacing:  3 inches.
	8. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	9. Joint Width:  Plus 1/8 inch, no minus.


	3.14 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when it is 80 deg F and above, and one test for each composite sample.

	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Decorative concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.15 REPAIRS AND PROTECTION
	A. Remove and replace decorative concrete paving that is broken or damaged or does not comply with requirements in this Section.  Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	B. Detailing:  Grind concrete "squeeze" left from tool placement.  Color ground areas with slurry of color hardener mixed with water and bonding agent.  Remove excess release agent with high-velocity blower.
	C. Protect decorative concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as...
	D. Maintain decorative concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep paving not more than two days before date scheduled for Substantial Completion inspections.
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	321373_FL CONCRETE PAVING JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Joint sealants.


	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, Samples of materials that will contact or affect joint sealants.
	1. Submit no fewer than eight pieces of each type of material, including joint substrates, shims, joint-sealant backings, secondary seals, and miscellaneous materials.
	2. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	3. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	4. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.4 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch-  wide joints formed between two 6-inch long strips of material matching the appearance of exposed surfaces adjacent to jo...
	C. Pavement-Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.

	D. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for joint sealants.
	F. Preconstruction Compatibility and Adhesion Test Reports:  From joint-sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility with and adhesion to joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.


	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer.
	B. Product Testing:  Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.


	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:  Tan (Submit for selection confirmation from full color range)
	C. See details for specific requirements in Splash Pad areas or areas that may receive chlorinated water.

	2.2 COLD-APPLIED JOINT SEALANTS
	A. Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant for Concrete:  ASTM C 920, Type M, Grade P, Class 25, for Use T in road and parking areas.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; Urexpan NR-200.



	2.3 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.4 PRIMERS
	A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacture...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant backings of kind indicated to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement c...
	1. Do not leave gaps between ends of joint-sealant backings.
	2. Do not stretch, twist, puncture, or tear joint-sealant backings.
	3. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Joint Sealants:  Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.4 CLEANING
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...



	321400_FL UNIT PAVING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Brick pavers set in aggregate setting beds.
	2. Cast-in-place concrete edge restraints.

	B. Related Sections include the following:
	1. Division 07 Section "Joint Sealants" for sealing control and expansion joints in unit pavers with elastomeric sealants.
	2. Division 31 Section "Earth Moving" for excavation and compacted subgrade.
	3. Division 32 Section "Concrete Paving" for cast-in-place concrete curbs and gutters serving as edge restraint for unit pavers.


	1.3 SUBMITTALS
	A. Product Data:  For materials other than water and aggregates.
	B. Product Data:  For the following:
	1. Permeable Pavers.
	a. Manufacturer’s product catalog sheets with specifications.
	b. Four representative full-size samples of each paver type, thickness, color, and finish. Submit samples indicating the range of color expected in the finished installation.
	c. Accepted samples become the standard of acceptance for the work of this Section.
	d. Laboratory test reports certifying compliance of the concrete pavers with ASTM C 936.
	e. Manufacturer's material safety data sheets for the safe handling of the specified materials and products.
	f. Manufacturer’s written quality control procedures including representative samples of production record keeping that ensure conformance of paving products to the project specifications.

	2.
	3. Standard Pavers
	a. Same as permeable pavers


	C. Sieve Analyses:  For aggregate setting-bed materials, according to ASTM C 136.
	D. Samples for Initial Selection:  For the following:
	1. Each type of unit paver indicated.
	2. Joint materials involving color selection.

	E. Samples for Verification:
	1. Full-size units of each type of unit paver indicated
	2. Joint materials.
	3. Exposed edge restraints.
	4. Precast concrete curbs.
	5. Stone curbs.

	F. Compatibility and Adhesion Test Reports:  From latex-additive manufacturer for mortar and grout containing latex additives.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of unit paver, joint material, and setting material from one source with resources to provide materials and products of consistent quality in appearance and physical properties.
	B. Preconstruction Compatibility and Adhesion Testing:  Submit to latex-additive manufacturer, for testing indicated below, samples of paving materials that will contact or affect mortar and grout that contain latex additives.
	1. Use manufacturer's standard test methods to determine whether mortar and grout materials will obtain optimum adhesion with, and will be nonstaining to, installed pavers and other materials constituting paver installation.

	C. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store pavers on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Store liquids in tightly closed containers protected from freezing.
	E. Store asphalt cement and other bituminous materials in tightly closed containers.

	1.6 PROJECT CONDITIONS
	A. Cold-Weather Protection:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen subgrade or setting beds.  Remove and replace unit paver work damaged by frost or freezing.


	PART 2 -  PRODUCTS
	2.1 PERMEABLE BRICK PAVERS
	A. Brick Pavers:  Light-traffic paving brick; ASTM C 902, Class SX, Type I, Application PA.  Provide brick without frogs or cores in surfaces exposed to view in the completed Work.
	1. Basis-of-Design Product:  The design for brick pavers is based on:
	a. Manufacturer (ICPI Member):  Willow Creek Concrete Products, Inc.

	12626 County Road 150
	Kimball, MN  55353
	Phone (888) 398-9631   Fax  (320) 398-5416
	WillowCreekPavingStones.com
	2. Permeable Interlocking Concrete Paver Units:
	a. Paver Type: Brickstone Permeable Concrete Pave
	b. Product Name: Brickstone Permeable Paver
	c. Dimensions: 3.95 in (100mm) x 7.90 in (200mm)
	d. Thickness: 3.125 in. (80 mm)
	e.  Colors Available: Per Plan

	3. Material Standard: Comply with material standards set forth in ASTM C 936.
	4. Color Pigment Material Standard: Comply with ASTM C 979.
	5. Size: 3.95 inches x 7.90 inches x 3.125 inches thick.
	6. Average Compressive Strength (ASTM C 140): 8000 psi (55 MPa) with no individual unit under 7200 psi (50 MPa).
	7. Average Water Absorption (ASTM C 140): 5% with no unit greater than 7%.
	8. Freeze/Thaw Resistance (ASTM C 67): Resistant to 50 freeze/thaw cycles with no greater than 1% loss of material. Freeze-thaw testing requirements shall be waived for applications not exposed to freezing conditions.

	B. Efflorescence:  Brick shall be rated "not effloresced" when tested according to ASTM C 67.

	2.2 BRICK PAVERS
	A. Brick Pavers:  Light-traffic paving brick; ASTM C 902, Class SX, Type I, Application PX.  Provide brick without frogs or cores in surfaces exposed to view in the completed Work.
	1. Basis-of-Design Product:  The design for brick pavers is based on:
	a. Manufacturer (ICPI Member):  Willow Creek Concrete Products, Inc.

	12626 County Road 150
	Kimball, MN  55353
	Phone (888) 398-9631   Fax  (320) 398-5416
	WillowCreekPavingStones.com
	2. Permeable Interlocking Concrete Paver Units:
	a. Paver Type: Brickstone Concrete Paver
	b. Product Name Brickstone Permeable Paver
	c. Dimensions 3.95 in (100mm) x 7.90 in (200mm)
	d. Thickness 3.125 in. (80 mm)
	e.  Colors Available: Per Plan

	3. Material Standard: Comply with material standards set forth in ASTM C 936.
	4. Color Pigment Material Standard: Comply with ASTM C 979.
	5. Size: 3.95 inches x 7.90 inches x 3.125 inches thick.
	6. Average Compressive Strength (ASTM C 140): 8000 psi (55 MPa) with no individual unit under 7200 psi (50 MPa).
	7. Average Water Absorption (ASTM C 140): 5% with no unit greater than 7%.
	8. Freeze/Thaw Resistance (ASTM C 67): Resistant to 50 freeze/thaw cycles with no greater than 1% loss of material. Freeze-thaw testing requirements shall be waived for applications not exposed to freezing conditions.

	B. Efflorescence:  Brick shall be rated "not effloresced" when tested according to ASTM C 67.

	2.3 CITY BRICK PAVERS
	A. Brick Pavers:  Match city brick pavers in downtown area

	2.4 ACCESSORIES
	A. Job-Built Concrete Edge Restraints:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mixed concrete with minimum 28-day compressive strength of 3000 psi

	2.5 AGGREGATE SETTING-BED MATERIALS
	A. CRUSHED STONE FILLER, BEDDING, BASE AND SUBBASE
	1. Crushed stone with 90% fractured faces, LA Abrasion < 40 per ASTM C 131, minimum CBR of 80% per ASTM D 1883.
	2. Do not use rounded river gravel for base or bedding materials.
	3. All stone materials shall be washed with less than 1% passing the No. 200 sieve.
	4. Joint/opening filler, bedding, base and subbase: conforming to ASTM D 448 gradation as shown in Tables 1, 2 and 3 below:
	a. Table 1
	Grading Requirements for ASTM No. 8 Bedding and Joint/Opening Filler
	1) Sieve Size  Percent Passing
	2) ½” (12.5 mm)   100
	3) ⅜” (9.5 mm)   85 to 100
	4) No. 4 (4.75 mm)  10 to 30
	5) No. 8 (2.36 mm)  0 to 10
	6) No. 16 (1.16 mm)  0 to 5

	b. Table 2
	Grading Requirements for ASTM No. 57 Base
	1) Sieve Size  Percent Passing
	2) 1½ in. (37.5 mm)  100
	3) 1 in. (25 mm)  95 to 100
	4) ½ in. (12.5 mm)  25 to 60
	5) No. 4 (4.75 mm)  0 to 10
	6) No. 8 (2.36 mm)  0 to 5

	c. Table 3
	Grading Requirement for ASTM No. 2 Subbase
	1) Sieve Size  Percent Passing
	2) 3 in. (75 mm)  100
	3) 2½ in. (63 mm)  90 to 100
	4) 2 in. (50 mm)  35 to 70
	5) 1½ in. (37.5 mm)  0 to 15
	6) ¾ in. (19 mm)  0 to 5

	d. Gradation criteria for the bedding and base:
	1) D15 base stone /D50 bedding stone < 5.
	2) D50 base stone /D50 bedding stone > 2.



	B. Sand for Leveling Course:  Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate.
	C. Stone Screenings for Leveling Course:  Sound stone screenings complying with ASTM D 448 for Size No. 10.
	D. Sand for Joints:  Fine, sharp, washed, natural sand or crushed stone with 100 percent passing No. 16 sieve and no more than 10 percent passing No. 200 sieve.
	1. Provide sand of color needed to produce required joint color.

	E. Geotextile Fabric:
	1. Material Type and Description:  Willow Creek Paving Stones Underlayment Fabric
	2. Material Standard:  Exceeds ICPI minimum standard
	3. Supplier:  Willow Creek Concrete Products

	F. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications; made from polyolefins or polyesters, with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2; AASHTO M 288.
	2. Apparent Opening Size:  No. 60 sieve, maximum; ASTM D 4751.
	3. Permittivity:  0.02 per second, minimum; ASTM D 4491.
	4. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	G. Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, measured per t...
	1. Survivability:  Class 2; AASHTO M 288.
	2. Apparent Opening Size:  No. 40 sieve, maximum; ASTM D 4751.
	3. Permittivity:  0.5 per second, minimum; ASTM D 4491.
	4. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas indicated to receive paving, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Acceptance of Site Verification of Conditions:
	a. General Contractor shall inspect, accept and certify in writing to the paver installation subcontractor that site conditions meet specifications for the following items prior to installation of interlocking concrete pavers.
	b. Verify that sub-grade preparation, compacted density and elevations conform to specified requirements.
	c. Provide written density test results for soil sub-grade to the Owner, General Contractor and paver installation subcontractor.
	d. Verify location, type, and elevations of edge restraints, [concrete collars around] utility structures, and drainage pipes and inlets.
	e. Do not proceed with installation of bedding and interlocking concrete pavers until sub-grade soil conditions are corrected by the General Contractor or designated subcontractor.

	2. Proceed with installation only after unsatisfactory conditions have been corrected.
	3. Where pavers are to be installed over waterproofing, examine waterproofing installation, with waterproofing Installer present, for protection from paving operations.  Examine areas where waterproofing system is turned up or flashed against vertical...


	3.2 PREPARATION
	A. Verify that the soil sub-grade is free from standing water.
	B. Stockpile joint/opening filler, base and subbase materials such that they are free from standing water, uniformly graded, free of any organic material or sediment, debris, and ready for placement.
	C. Proof-roll prepared subgrade according to requirements in Division 31 Section "Earth Moving" to identify soft pockets and areas of excess yielding.  Proceed with unit paver installation only after deficient subgrades have been corrected and are rea...

	3.3 INSTALLATION, GENERAL
	A. Do not use unit pavers with chips, cracks, voids, discolorations, and other defects that might be visible in finished work.
	B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors and textures.
	C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped edges.  Cut units to provide pattern indicated and to fit adjoining work neatly.  Use full units without cutting where possible.  Hammer cutting is not accep...
	1. For concrete pavers, a block splitter may be used.

	D. Exercise care in handling coated brick pavers to prevent coated surfaces from contacting backs or edges of other units.  Remove coating from bonding surfaces before setting brick.
	E. Joint Pattern:  As indicated
	F. Tolerances:  Do not exceed 1/16-inch unit-to-unit offset from flush (lippage) nor 1/8 inch in 24 inches and 1/4 inch in 10 feet from level, or indicated slope, for finished surface of paving.
	G. Expansion and Control Joints:  Provide joint filler at locations and of widths indicated.  Install joint filler before setting pavers.  Make top of joint filler flush with top of pavers.
	H. Provide edge restraints as indicated.  Install edge restraints before placing unit pavers.
	1. Install edge restraints to comply with manufacturer's written instructions.  Install stakes at intervals required to hold edge restraints in place during and after unit paver installation.
	2. For metal edge restraints with top edge exposed, drive stakes at least 1 inch below top edge.
	3. Install job-built concrete edge restraints to comply with requirements in Division 03 Section "Cast-in-Place Concrete."
	4. Where pavers set in mortar bed are indicated as edge restraints for pavers set in aggregate setting bed, install pavers set in mortar and allow mortar to cure before placing aggregate setting bed and remainder of pavers.  Cut off mortar bed at a st...
	5. Where pavers embedded in concrete are indicated as edge restraints for pavers set in aggregate setting bed, install pavers embedded in concrete and allow concrete to cure before placing aggregate setting bed and remainder of pavers.  Hold top of co...

	I. Provide steps made of pavers as indicated.  Install paver steps before installing adjacent pavers.
	1. Where pavers set in mortar bed are indicated for steps constructed adjacent to pavers set in aggregate setting bed, install steps and allow mortar to cure before placing aggregate setting bed and remainder of pavers.  Cut off mortar bed at a steep ...


	3.4 AGGREGATE SETTING-BED APPLICATIONS – Standard Brick
	A. Compact soil subgrade uniformly to at least 95 percent of ASTM D 698 laboratory density.
	B. Proof-roll prepared subgrade to identify soft pockets and areas of excess yielding.  Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as di...
	C. Place separation geotextile over prepared subgrade, overlapping ends and edges at least 12 inches.
	D. Place aggregate subbase and base, compact by tamping with plate vibrator, and screed to depth indicated.
	E. Place drainage geotextile over compacted base course, overlapping ends and edges at least 12 inches.
	F. Place leveling course and screed to a thickness of 1 to 1-1/2 inches, taking care that moisture content remains constant and density is loose and constant until pavers are set and compacted.
	G. Treat leveling course with herbicide to inhibit growth of grass and weeds.
	H. Set pavers with a minimum joint width of 1/16 inch and a maximum of 1/8 inch, being careful not to disturb leveling base.  If pavers have spacer bars, place pavers hand tight against spacer bars.  Use string lines to keep straight lines.  Fill gaps...
	1. When installation is performed with mechanical equipment, use only unit pavers with spacer bars on sides of each unit.

	I. Vibrate pavers into leveling course with a low-amplitude plate vibrator capable of a 3500- to 5000-lbf compaction force at 80 to 90 Hz.  Perform at least three passes across paving with vibrator.  Vibrate under the following conditions:
	1. After edge pavers are installed and there is a completed surface or before surface is exposed to rain.
	2. Before ending each day's work, fully compact installed concrete pavers to within 36 inches of the laying face.  Cover pavers that have not been compacted, and leveling course on which pavers have not been placed, with nonstaining plastic sheets to ...

	J. Spread dry sand and fill joints immediately after vibrating pavers into leveling course.  Vibrate pavers and add sand until joints are completely filled, then remove excess sand.  Leave a slight surplus of sand on the surface for joint filling.
	K. Do not allow traffic on installed pavers until sand has been vibrated into joints.
	L. Repeat joint-filling process 30 days later.

	3.5 3.04     INSTALLATION
	A. Note: The minimum slope of the soil sub-grade should be 0.5%. Actual slope of soil sub-grade will depend on the drainage design. All drainpipes, observation wells, overflow pipes, and impermeable liner (if applicable) should be in place per the dra...

	3.6 General
	A. Any excess thickness of soil applied over the excavated soil sub-grade to trap sediment from adjacent construction activities shall be removed before application of the [geotextile] and subbase materials.
	B. Keep area where pavement is to be constructed free from sediment during entire job. [Geotextiles] Base and bedding materials contaminated with sediment shall be removed and replaced with clean materials.
	C. Do not damage drainpipes, overflow pipes, observation wells, or any inlets and other drainage appurtenances during installation. Report any damage immediately to the project engineer.
	D. Geotextiles
	1. place on bottom and sides of soil sub-grade. Secure in place to prevent wrinkling from vehicle tires and tracks.
	2. Overlap a minimum of 0.6 m (24 in.) in the direction of drainage.

	E. Open-graded sub-base and base
	1. Moisten, spread and compact the No. 2 subbase in 100 to 150 mm (4 to 6 in.) lifts [without wrinkling or folding the geotextile. Place subbase to protect geotextile from wrinkling under equipment tires and tracks].
	2. For each lift, make at least two passes in the vibratory mode then at least two in the static mode with a minimum 10 t (10 T) vibratory roller until there is no visible movement of the No. 2 stone. Do not crush aggregate with the roller.
	3. 3. The surface tolerance of the compacted No. 2 subbase shall be ±20 mm (± ¾ in.) over a 3 mm (10 ft.) straightedge.
	4. 4. Moisten, spread and compact No. 57 base in one 4 in. (100mm) thick lift.  On this layer, make at least two passes in the vibratory mode then at least two in the static mode with a minimum 10 t (10 T) vibratory roller until there is no visible mo...


	3.7 Target Moisture
	A. Determine a target density on the control strip during under the following conditions: (1) after initial placement and compaction of the base aggregate layer (2) when there is a perceptible change in the appearance or gradation of the aggregate, (3...

	3.8 3.04     INSTALLATION
	A. Test field density according to ASTM D 2922 Standard Test Methods for Density of Soil and Soil-Aggregate In-Place by Nuclear Methods (shallow depth). Field density tests shall be performed on compacted base materials to determine within acceptable ...

	3.9 Control Strip
	A. The Testing Company shall construct a control strip for the determination of a target density consisting of a single uniform lift as specified in the contract documents, but not more than 4 in. (100mm) thick and covering approximately 600 sq. yards...
	B. During construction of the control strip, the surface of the aggregate shall be visibly moist and maintained as such throughout construction and compaction.
	C. After initial placement of the aggregate base material, the compaction equipment shall make two passes over the entire surface of the control strip. Field densities and field moisture contents, using the backscatter/indirect method, shall be determ...
	D. The compaction equipment shall then make two additional passes over the entire surface of the control strip. After compaction, three separate, random field density and moisture content determinations shall be made; using the backscatter/indirect me...
	E. If the new average dry density exceeds the previous value by more than 1.2 pcf (20 kg/m3) then two additional passes of the equipment shall be carried out as described above. If the new average dry density does not exceed the previous value by more...
	F. Upon satisfactory completion of the completion of the control strip, an additional seven (7) field density and moisture tests, using the backscatter/indirect method, shall be taken at random locations and the dry density and moisture content values...
	G.  Compaction Equipment
	H. Use a smooth dual or single smooth drum, minimum 10 ton (10 T) vibratory roller or a minimum 13,500 lbf (60kN) centrifugal force, reversible vibratory plate compactor that provides maximum compaction force without crushing the aggregate base.
	I. Test Report
	1. The test report shall include the following:
	a. Project description.
	b. Sketch of the test area and test locations.
	c. Aggregate type and layer thickness.
	d. Aggregate characteristic properties: gradation, void ratio, bulk density.
	e. Compaction equipment type and weight.
	f. Static or vibratory compaction.
	g. Number of passes of the compaction equipment.
	h. Test number and location.
	i. Individual and average field wet density, moisture content, dry density values determined after each compaction operation in accordance with ASTM D 2922 Standard Test Methods for Density of Soil and Soil-aggregate In-Place by Nuclear Methods (Shall...
	j. Calculation of target density


	J. The surface tolerance of the compacted No. 57 base should not deviate more than +/- in. (25mm) over a 10 ft(3 m) straightedge.
	K. Bedding Layer
	1. Moisten, spread and compact the No. 8 bedding material.
	2. Fill voids left by removed screed rails with No. 8 stone.
	3. The surface tolerance of the screeded No. 8 bedding layer should not deviate more than ±13 mm (± ½ in.) over a 3 m (10 ft.) straightedge.
	4. Do not subject screeded bedding material to any pedestrian or vehicular traffic before paving unit installation begins.
	5. Permeable interlocking concrete pavers and joint/opening fill material
	6. Lay the paving units in the pattern(s) and joint widths shown on the drawings. Maintain straight pattern lines.
	7. Fill gaps at the edges of the paved area with cut units. Cut pavers subject to tire traffic shall be no smaller than ⅓ of a whole unit.
	8. Cut pavers to be placed along the edges with a [double-bladed splitter] or masonry saw.
	9. Fill the openings and joints with No. 8 stone.
	a. Note: Some paver joint widths may be narrow and not accept most of the No. 8 stone. Use joint material that will fill joints such as washed ASTM No. 89 or No. 9 stone.


	L. Remove excess aggregate by sweeping pavers clean.
	M. Compact and seat the pavers into the bedding material using a low-amplitude, 75-90 Hz plate compactor capable of at least 22 KN (5,000 lbs.) centrifugal compaction force. This will require at least two passes with the plate compactor.
	N. Do not compact within 2 m (6 ft) of the unrestrained edges of the paving units.
	O. Apply additional aggregate to the openings and joints if needed filling them completely. Remove excess aggregate by sweeping then compact the pavers. This will require at least two passes with the plate compactor.
	P. All pavers within 6 ft. (2 m) of the laying face must be left fully compacted at the end of each day.
	Q. The final surface tolerance of compacted pavers shall not deviate more than +/- 3/8th in (10 mm) under a 10 ft (3 m) long straightedge.
	R. The surface elevation of pavers shall be 3 to 6 mm (⅛ to ¼ in.) above adjacent drainage inlets, concrete collars or channels.

	3.10 FIELD QUALITY CONTROL
	A. After sweeping the surface clean, check final elevations for conformance to the drawings.
	B. Lippage: No greater than 3 mm (⅛ in.) difference in height between adjacent pavers.
	1. Note: The surface of the pavers may be (⅛ to ¼ in.) 3 to 6 mm above the final elevations after compaction. This helps compensate for possible minor settling normal to pavements.

	C. The surface elevation of pavers shall be 3 to 6 mm (⅛ to ¼ in.) above adjacent drainage inlets, concrete collars or channels.
	D. Bond lines for paver courses: +/- ½ in. (+/-15 mm) over a 50 ft (15 m) string line.

	3.06  PROTECTION
	E. After work in this section is complete, the General Contractor shall be responsible for protecting work from sediment deposition and damage due to subsequent construction activity on the site.
	F. PICP installation contractor shall return to site after 6 months from completion of the work and provide the following as required: fill paver joints with stones, replace broken or cracked pavers, and re-level settled pavers to initial elevations. ...

	3.11 OVERSTOCK
	A. Contractor to provide a 10% overstock for each brick type delivered to owner storage and protected from elements..



	328400_FL PLANTING IRRIGATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Dielectric fittings.
	9. Miscellaneous piping specialties.
	10. Sprinklers.
	11. Quick couplers.
	12. Drip irrigation specialties.
	13. Controllers.
	14. Boxes for automatic control valves.


	1.3 DEFINITIONS
	A. Circuit Piping:  Downstream from control valves to sprinklers, specialties, and drain valves.  Piping is under pressure during flow.
	B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.
	C. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.4 PERFORMANCE REQUIREMENTS
	A. Location of Sprinklers and Specialties:  Design location is approximate.  Make minor adjustments necessary to avoid plantings and obstructions such as signs and light standards.  Maintain 100 percent irrigation coverage of areas indicated.
	B. Minimum Working Pressures:  The following are minimum pressure requirements for piping, valves, and specialties unless otherwise indicated:
	1. Irrigation Main Piping:  60 psi.
	2. Circuit Piping:  55 psi.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Wiring Diagrams:  For power, signal, and control wiring.
	C. Coordination Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions su...
	D. Qualification Data:  For qualified Installer.
	E. As-Built Zoning Chart:  Show each irrigation zone and its control valve.
	F. Controller Timing Schedule:  Indicate timing settings for each automatic controller zone.
	G. Field quality-control reports.
	H. Operation and Maintenance Data:  For sprinklers, controllers and automatic control valves to include in operation and maintenance manuals.
	I. As-Built Drawings: Drawn on original plans, dimension final locations of all appurtenances, sleeves, wiring, etc.

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.

	1.8 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Construction Manager's written permission.


	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Impact Sprinklers:  Equal to 10 percent of amount installed for each type and size indicated, but no fewer than 2 units.
	2. Spray Sprinklers:  Equal to 10 percent of amount installed for each type and size indicated, but no fewer than 5 units.
	3. Bubblers:  Equal to 10 percent of amount installed for each type indicated, but no fewer than 20 units.
	4. Emitters:  Equal to 10 percent of amount installed for each type indicated, but no fewer than 20 units.



	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. Galvanized-Steel Pipe:  ASTM A 53/A 53M, Standard Weight, Type E, Grade B.
	1. Galvanized-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106/A 106M, Standard Weight, seamless-steel pipe with threaded ends.
	2. Galvanized, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard pattern.
	3. Malleable-Iron Unions:  ASME B16.39, Class 150, hexagonal-stock body with ball-and-socket, metal-to-metal, bronze seating surface, and female threaded ends.
	4. Cast-Iron Flanges:  ASME B16.1, Class 125.

	C. Ductile-Iron Pipe with Mechanical Joints:  AWWA C151, with mechanical-joint bell and spigot ends.
	1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	a. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.


	D. Ductile-Iron Pipe with Push-on Joint:  AWWA C151, with push-on-joint bell and spigot ends.
	1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	a. Gaskets:  AWWA C111, rubber.


	E. Soft Copper Tube:  ASTM B 88, Type L, water tube, annealed temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

	F. Hard Copper Tube:  ASTM B 88, Type L (ASTM B 88M, Type B), water tube, drawn temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

	G. PE Pipe with Controlled OD:  ASTM F 771, PE 3408 compound, SDR 11.
	1. PE Butt, Heat-Fusion Fittings:  ASTM D 3261.
	2. PE Socket-Type Fittings:  ASTM D 2683.

	H. PE Pressure Pipe:  AWWA C906, with DR of 7.3, 9, or 9.3 and PE compound number required to give pressure rating not less than 200 psig.
	1. PE Butt, Heat-Fusion Fittings:  ASTM D 3261.
	2. PE Socket-Type Fittings:  ASTM D 2683.

	I. PVC Pipe:  ASTM D 1785, PVC 1120 compound, Schedules 40 and 80.
	1. PVC Socket Fittings:  ASTM D 2466, Schedules 40 and 80.
	2. PVC Threaded Fittings:  ASTM D 2464, Schedule 80.
	3. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket ends.

	J. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, SDR 21.
	1. PVC Socket Fittings:  ASTM D 2467, Schedule 80.
	2. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends.


	2.2 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.
	F. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.3 MANUAL VALVES
	A. Curb Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Amcast Industrial Corporation; Lee Brass Company.
	b. Ford Meter Box Company, Inc. (The).
	c. Jones, James Company.
	d. McDonald, A. Y. Mfg. Co.
	e. Mueller Co.; Water Products Division.
	f. Red Hed Manufacturing & Supply.

	2. Description:
	a. Standard:  AWWA C800.
	b. NPS 1 (DN 25) and Smaller Pressure Rating:  100 psig (690 kPa) minimum
	c. NPS 1-1/4 to NPS 2 (DN 32 to DN 50) Pressure Rating:  80 psig (550 kPa) minimum
	d. Body Material:  Brass or bronze with ball or ground-key plug.
	e. End Connections:  Matching piping.
	f. Stem:  With wide-tee head.


	B. Curb-Valve Casing:
	1. Standard:  Similar to AWWA M44 for cast-iron valve casings.
	2. Top Section:  Telescoping, of length required for depth of burial of curb valve.
	3. Barrel:  Approximately 3-inch diameter.
	4. Plug:  With lettering "WATER."
	5. Bottom Section:  With base of size to fit over valve.
	6. Base Support:  Concrete collar.

	C. Shutoff Rods for Curb-Valve Casings:  Furnish one steel, tee-handle shutoff rod(s) with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve for Project.
	D. Bronze Ball Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full.


	E. Plastic Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Asahi/America, Inc.
	c. Colonial Engineering, Inc.
	d. Fischer, George Inc.
	e. Hayward Flow Control Systems; Hayward Industrial Products, Inc.
	f. IPEX Inc.
	g. Jomar International, LTD.
	h. KBI (King Bros. Industries).
	i. Legend Valve.
	j. NIBCO INC.
	k. Sloane, George Fischer, Inc.
	l. Spears Manufacturing Company.
	m. Thermoplastic Valves Inc.
	n. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-122.
	b. Pressure Rating:  125 psig (860 kPa) minimum
	c. Body Material:  PVC.
	d. Type:  Union.
	e. End Connections:  Socket or threaded.
	f. Port:  Full.


	F. Bronze Gate Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Hammond Valve.
	f. KITZ Corporation.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Powell Valves.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	k. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 2.
	b. Class:  125.
	c. CWP Rating:  200 psig (1380 kPa).
	d. Body Material:  ASTM B 62 bronze with integral seat and screw-in bonnet.
	e. Ends:  Threaded or solder joint.
	f. Stem:  Bronze, nonrising.
	g. Disc:  Solid wedge; bronze.
	h. Packing:  Asbestos free.
	i. Handwheel:  Malleable iron, bronze, or aluminum.



	2.4 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Cash Acme; a division of The Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Honeywell International Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:
	a. Standard:  ASSE 1003.
	b. Body Material:  Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining complying with AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).
	c. Pressure Rating:  Initial pressure of 150 psig (1035 kPa).
	d. End Connections:  Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).

	3. Capacities and Characteristics:
	a. Size:  2.5” NPS.
	b. Design Flow Rate:  80 gpm.
	c. Design Inlet Pressure:  unknown
	d. Design Outlet Pressure Setting:  80 psig.



	2.5 AUTOMATIC CONTROL VALVES
	A. Bronze, Automatic Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Buckner; a division of Storm Manufacturing Group Inc.
	b. Ceres Products Company.
	c. Champion Irrigation Products.
	d. Netafim USA.
	e. Superior Controls Co., Inc.
	f. Toro Company (The); Irrigation Division.
	g. Weathermatic.
	h. Rainbird Corporation
	i. Hunter Industries Incorporated

	2. Description:  Cast-bronze body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.

	B. Plastic, Automatic Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Buckner; a division of Storm Manufacturing Group Inc.
	b. Ceres Products Company.
	c. Champion Irrigation Products.
	d. Dig Corporation.
	e. Greenlawn Sprinkler Company.
	f. Hit Products Corporation.
	g. Hunter Industries Incorporated.
	h. Irritrol Systems.
	i. Nelson, L. R. Corporation.
	j. Netafim USA.
	k. Olson Irrigation Systems.
	l. Orbit Irrigation Products, Inc.
	m. Rain Bird Corporation.
	n. Superior Controls Co., Inc.
	o. Toro Company (The); Irrigation Division.
	p. Weathermatic.

	2. Description:  Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.6 AUTOMATIC DRAIN VALVES
	A. Description:  Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.7 TRANSITION FITTINGS
	A. General Requirements:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Transition Couplings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; DMD Division.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries.
	e. Smith-Blair, Inc; a Sensus company.
	f. Viking Johnson.

	2. Description:  AWWA C219, metal sleeve-type coupling for underground pressure piping.

	C. Plastic-to-Metal Transition Fittings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Harvel Plastics, Inc.
	b. Spears Manufacturing Company.

	2. Description:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-socket or threaded end.

	D. Plastic-to-Metal Transition Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.

	2. Description:  MSS SP-107, PVC four-part union.  Include one brass or stainless-steel threaded end, one solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.


	2.8 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material body with separating nonconductive insulating material suitable for system fluid, pressure, and temperature.
	B. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Epco Sales, Inc.
	d. Hart Industries International, Inc.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	f. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:  Factory-fabricated union, NPS 2 (DN 50) and smaller.
	a. Pressure Rating:  150 psig (1035 kPa) minimum at 180 deg F (82 deg C).
	b. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Epco Sales, Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:  Factory-fabricated, bolted, companion-flange assembly, NPS 2-1/2 to NPS 4 (DN 65 to DN 100) and larger.
	a. Pressure Rating:  150 psig (1035 kPa) minimum.
	b. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	D. Dielectric-Flange Kits:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Central Plastics Company.
	d. Pipeline Seal and Insulator, Inc.

	2. Description:  Nonconducting materials for field assembly of companion flanges, NPS 2-1/2 (DN 65) and larger.
	a. Pressure Rating:  150 psig (1035 kPa) minimum.
	b. Gasket:  Neoprene or phenolic.
	c. Bolt Sleeves:  Phenolic or polyethylene.
	d. Washers:  Phenolic with steel backing washers.


	E. Dielectric Couplings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Calpico, Inc.
	b. Lochinvar Corporation.

	2. Description:  Galvanized-steel coupling.
	a. Pressure Rating:  300 psig (2070 kPa) at 225 deg F (107 deg C).
	b. End Connections:  Female threaded.
	c. Lining:  Inert and noncorrosive, thermoplastic lining.


	F. Dielectric Nipples:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Perfection Corporation.
	b. Precision Plumbing Products, Inc.
	c. Victaulic Company.

	2. Description:  Electroplated steel nipple complying with ASTM F 1545.
	a. Pressure Rating:  300 psig (2070 kPa) at 225 deg F (107 deg C).
	b. End Connections:  Male threaded or grooved.
	c. Lining:  Inert and noncorrosive, propylene.



	2.9 MISCELLANEOUS PIPING SPECIALTIES
	A. Water Hammer Arresters:  ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.
	B. De-Ionizer Magnet:  OMNI ENVIRO H20 Energizer installed in-line at point of connection. Product by Quantum BioTek Canada, 1800-263-0048  H20Energizer.com
	C. Flow Sensor:  Data Industrial Badger Meter Model IR220P
	D. Pressure Gages:  ASME B40.1.  Include 4-1/2-inch-diameter dial, dial range of two times system operating pressure, and bottom outlet.

	2.10 QUICK COUPLERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Buckner; a division of Storm Manufacturing Group Inc.
	2. Ceres Products Company.
	3. Champion Irrigation Products.
	4. Hunter Industries Incorporated.
	5. Nelson, L. R. Corporation.
	6. Rain Bird Corporation.
	7. Toro Company (The); Irrigation Division.
	8. Weathermatic.

	B. Description:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with ASME B1.20.7, 3/4-11.5NH threads for garden hose on ...
	1. Locking-Top Option:  Vandal-resistant locking feature.  Include one matching key.


	2.11 DRIP IRRIGATION SPECIALTIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Agrifim.
	2. Aquarius Brands, Inc.
	3. Buckner; a division of Storm Manufacturing Group Inc.
	4. Dig Corporation.
	5. Geoflow, Inc.
	6. Hendrickson Bros.
	7. Hit Products Corporation.
	8. Irritrol Systems.
	9. Maxijet, Inc.
	10. NDS/Raindrip.
	11. Netafim USA.
	12. Olson Irrigation Systems.
	13. Orbit Irrigation Products, Inc.
	14. Rain Bird Corporation.
	15. Roberts Irrigation Products, Inc.
	16. Salco Products.
	17. Toro Company (The); Irrigation Division.

	B. Freestanding Emitters:  Device to deliver water at approximately 20 psig (138 kPa).
	1. Body Material:  PE or vinyl, with flow control.
	2. Riser to Emitter:  PE or PVC flexible tubing.
	3. Capacities and Characteristics:
	a. Flow:  1/2 gph, 1 gph, and 2 gph  at approximately 20 psig.
	b. Tubing:  PE or PVC; 1/8-inch minimum ID.


	C. Manifold Emitter Systems:  Manifold with tubing and emitters.
	1. Manifold:  With multiple outlets to deliver water to emitters.
	a. Body Material:  Plastic.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.

	2. Tubing:  PE or PVC; 1/8-inch minimum ID.
	3. Emitter:  Device to deliver water at approximately 20 psig.
	a. Body Material:  PE or vinyl, with flow control.


	D. Drip Tubes with Direct-Attached Emitters:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	E. Drip Tubes with Remote Discharge:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	F. Off-Ground Supports:  NO.
	G. Application Pressure Regulators:  Brass or plastic housing, NPS 3/4 (DN 20), with corrosion-resistant internal parts; capable of controlling outlet pressure to approximately 20 psig.
	H. Filter Units:  Brass or plastic housing, with corrosion-resistant internal parts; of size and capacity required for devices downstream from unit.
	I. Air Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.
	J. Vacuum Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.

	2.12 CONTROLLERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or approved equal.
	B. Description:
	1. Controller Stations for Automatic Control Valves:  Each station is variable from approximately 5 to 60 minutes.  Include switch for manual or automatic operation of each station.
	2. Interior Control Enclosures:  NEMA 250, Type 12, drip-proof, with locking cover and two matching keys.
	a. Body Material:  Molded plastic.
	b. Mounting:  Surface type for wall.

	3. Control Transformer:  24-V secondary, with primary fuse.
	4. Timing Device:  Adjustable, 24-hour, 14-day clock, with automatic operations to skip operation any day in timer period, to operate every other day, or to operate two or more times daily.
	a. Manual or Semiautomatic Operation:  Allows this mode without disturbing preset automatic operation.
	b. Nickel-Cadmium Battery and Trickle Charger:  Automatically powers timing device during power outages.
	c. Surge Protection:  Metal-oxide-varistor type on each station and primary power.

	5. Rain/Freeze Sensor:  Adjustable from one to seven days, to shut off water flow during rain.
	a. Rainbird WR2-RFC

	6. Wireless Remote
	a. Provide (2) Landscape and Irrigation Maintenance Remote (LIMR) units to Owner upon completion of project.

	7. Wiring:  UL 493, Type UF multiconductor, with solid-copper conductors; insulated cable; suitable for direct burial.
	a. Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers.
	b. Low-Voltage, Branch-Circuit Cables:  No. 14 AWG minimum, between controllers and automatic control valves; color-coded different from feeder-circuit-cable jacket color; with jackets of different colors for multiple-cable installation in same trench.
	c. Splicing Materials:  Manufacturer's packaged kit consisting of insulating, spring-type connector or crimped joint and epoxy resin moisture seal; suitable for direct burial.

	8. Concrete Base:  Reinforced precast concrete not less than 36 by 24 by 4 inches thick, and 6 inches greater in each direction than overall dimensions of controller.  Include opening for wiring.


	2.13 BOXES FOR AUTOMATIC CONTROL VALVES
	A. Plastic Boxes:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Nationwide Plastics, Inc.
	d. NewBasis.
	e. Oldcastle, Inc.
	f. Orbit Irrigation Products, Inc.
	g. USFilter/Plymouth Products, Inc.

	2. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Round, Square, or Rectangular.
	c. Sidewall Material:  PE, ABS, or FRP.
	d. Cover Material:  PE, ABS, or FRP.
	1) Lettering:  "IRRIGATION."



	B. Polymer-Concrete Boxes:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. Christy Concrete Products.
	e. NewBasis.
	f. Strongwell Corporation; Lenoir City Division.

	2. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Round, Square, Rectangular.
	c. Sidewall Material:  Polymer concrete with lateral and vertical sidewall design loading of 5000 lb minimum over 10 by 10 inches square.
	d. Cover Material:  Reinforced polymer concrete with cover design loading of 5000 lb minimum over 10 by 10 inches square.
	1) Lettering:  "IRRIGATION."



	C. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 3/4 inch minimum to 3 inches maximum.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."
	B. Install warning tape directly above pressure piping, 12 inches below finished grades, except 6 inches below subgrade under pavement and slabs.
	C. Drain Pockets:  Excavate to sizes indicated.  Backfill with cleaned gravel or crushed stone, graded from 3/4 to 3 inches, to 12 inches below grade.  Cover gravel or crushed stone with sheet of asphalt-saturated felt and backfill remainder with exca...
	D. Provide minimum cover over top of underground piping according to the following:
	1. Irrigation Main Piping:  Minimum depth of 18 inches.
	2. Circuit Piping:  12 inches.
	3. Drain Piping:  12 inches.
	4. Sleeves:  24 inches.


	3.2 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system.  Obtain Architect's approval before excavation.

	3.3 PIPING INSTALLATION
	A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	C. Install piping free of sags and bends.
	D. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	E. Install fittings for changes in direction and branch connections.
	F. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.
	G. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	H. Install underground thermoplastic piping according to ASTM D 2774 and ASTM F 690.
	I. Install expansion loops in control-valve boxes for plastic piping.
	J. Lay piping on solid subbase, uniformly sloped without humps or depressions.
	K. Install ductile-iron piping according to AWWA C600.
	L. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	M. Install water regulators with shutoff valve and strainer on inlet and pressure gage on outlet.  Install shutoff valve on outlet.  Install aboveground or in control-valve boxes.
	N. Water Hammer Arresters:  Install between connection to building main and circuit valves aboveground or in control-valve boxes.
	O. Install piping in sleeves under parking lots, roadways, and sidewalks.
	P. Install sleeves made of Schedule 80 PVC pipe and socket fittings, and solvent-cemented joints.
	Q. Install transition fittings for plastic-to-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 1-1/2 (DN 40) and Smaller:  Plastic-to-metal transition fittings.
	b. NPS 2 (DN 50) and Larger:  AWWA transition couplings.

	2. Aboveground Piping:
	a. NPS 2 (DN 50) and Smaller:  Plastic-to-metal transition unions.
	b. NPS 2 (DN 50) and Larger:  Use dielectric flange kits with one plastic flange.


	R. Install dielectric fittings for dissimilar-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 2 (DN 50) and Smaller:  Dielectric coupling or dielectric nipple.
	b. NPS 2-1/2 (DN 65) and Larger:  Prohibited except in control-valve box.

	2. Aboveground Piping:
	a. NPS 2 (DN 50) and Smaller:  Dielectric union.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Dielectric flange.
	c. NPS 5 (DN 125) and Larger:  Dielectric flange kit.

	3. Piping in Control-Valve Boxes:
	a. NPS 2 (DN 50) and Smaller:  Dielectric union.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Dielectric flange.
	c. NPS 5 (DN 125) and Larger:  Dielectric flange kit.



	3.4 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	E. Ductile-Iron Piping Gasketed Joints:  Comply with AWWA C600 and AWWA M41.
	F. Copper-Tubing Brazed Joints:  Construct joints according to CDA's "Copper Tube Handbook," using copper-phosphorus brazing filler metal.
	G. Copper-Tubing Soldered Joints:  Apply ASTM B 813 water-flushable flux to tube end unless otherwise indicated.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy (0.20 percent maximum lead content...
	H. PE Piping Fastener Joints:  Join with insert fittings and bands or fasteners according to piping manufacturer's written instructions.
	I. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	1. Plain-End PE Pipe and Fittings:  Use butt fusion.
	2. Plain-End PE Pipe and Socket Fittings:  Use socket fusion.

	J. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping:  Join according to ASTM D 2855.


	3.5 VALVE INSTALLATION
	A. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.
	B. Underground Iron Gate Valves, Resilient Seat:  Comply with AWWA C600 and AWWA M44.  Install in valve casing with top flush with grade.
	1. Install valves and PVC pipe with restrained, gasketed joints.

	C. Aboveground Valves:  Install as components of connected piping system.
	D. Pressure-Reducing Valves:  Install in boxes for automatic control valves or aboveground between shutoff valves.
	E. Throttling Valves:  Install in underground piping in boxes for automatic control valves.
	F. Drain Valves:  Install in underground piping in boxes for automatic control valves.

	3.6 DRIP IRRIGATION SPECIALTY INSTALLATION
	A. Install freestanding emitters on pipe riser to mounting height indicated.
	B. Install manifold emitter systems with tubing to emitters.  Plug unused manifold outlets.  Install emitters on off-ground supports at height indicated.
	C. Install multiple-outlet emitter systems with tubing to outlets.  Plug unused emitter outlets.  Install outlets on off-ground supports at height indicated.
	D. Install drip tubes with direct-attached emitters on ground.
	E. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height indicated.
	F. Install off-ground supports of length required for indicated mounted height of device.
	G. Install application pressure regulators and filter units in piping near device being protected, and in control-valve boxes.
	H. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.

	3.7 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting:  Install interior controllers on wall.
	1. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.

	B. Equipment Mounting:  Install exterior freestanding controllers on precast concrete bases.
	1. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) below piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas.

	3.8 CONNECTIONS
	A. Comply with requirements for piping specified in Division 22 Section "Facility Water Distribution Piping" for water supply from exterior water service piping, water meters, protective enclosures, and backflow preventers.  Drawings indicate general ...
	B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	C. Connect wiring between controllers and automatic control valves.

	3.9 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification specified in Division 22 Section "Identification for Plumbing Piping and Equipment."
	B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	1. Text:  In addition to identifying unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	C. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 31 Section "Earth Moving" for warning tapes.

	3.10 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Operational Test:  After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Any irrigation product will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.11 STARTUP SERVICE
	A. Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.


	3.12 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with, or not more than 1/2 inch above, finish grade.

	3.13 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.14 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.15 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Aboveground irrigation main piping, NPS 4 (DN 100) and smaller, shall be[ one of] the following:
	1. Galvanized-steel pipe and galvanized-steel pipe nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	2. Type L (Type B)] hard copper tube, wrought- or cast-copper fittings, and soldered joints.

	D. Underground irrigation main piping, NPS 4 (DN 100) and smaller, shall be[ one of] the following:
	1. Schedule 40 or Schedule 80, PVC pipe and socket fittings, and solvent-cemented joints.
	2. SDR 21, PVC, pressure-rated pipe; Schedule 80, PVC socket fittings; and solvent-cemented joints.

	E. Circuit piping, NPS 2 1/2 (DN 50) and smaller, shall be one of the following:
	1. SIDR 9, PE, controlled ID pipe; insert fittings for PE pipe; and fastener joints.
	2. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	3. SDR 26, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	F. Underground Branches and Offsets at Sprinklers and Devices:  Schedule 80, PVC pipe; threaded PVC fittings; and threaded joints.
	1. Option:  Plastic swing-joint assemblies, with offsets for flexible joints, manufactured for this application.

	G. Risers to Aboveground Sprinklers and Specialties:  Schedule 80, PVC pipe and socket fittings; and solvent-cemented joints.
	H. Drain piping shall be one of the following:
	1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	2. SDR 21, 26, or 32.5, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.


	3.16 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves:  Use the following:
	1. NPS 2 (DN 50) and Smaller:  Curb valve, curb-valve casing, and shutoff rod.
	2. NPS 3 (DN 80) and Larger:  Iron gate valve, resilient seated; iron gate valve casing; and operating wrench(es).

	B. Drain Valves:
	1. NPS 1/2 and NPS 3/4 (DN 15 and DN 20):  Automatic drain valve.




	329113 SF - SOIL PREPARATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes planting soils specified by composition of the mixes.
	B. The scope of work includes all labor, materials, tools, supplies, equipment, facilities, transportation and services necessary for, and incidental to performing all operations in connection with furnishing, delivery, and installation of Planting So...
	1. The scope of work in this section includes, but is not limited to, the following:
	2. Locate, purchase, deliver and install Imported Planting Soil and soil amendments.
	3. Harvest and stockpile existing site soils suitable for Planting Soil.
	4. Modify existing stockpiled site soil.
	5. Locate, purchase, deliver and install subsurface Drain Lines.
	6. Fine grade Planting Soil.
	7. Install Compost into Planting Soil.
	8. Clean up and disposal of all excess and surplus material.

	C. Related Requirements:
	1. Section 311000 "Site Clearing" for topsoil stripping and stockpiling.
	2. Section 329300 “Plants” for planting, tree stabilization, mulches, and tree and plant protection.

	D. References: The following specifications and standards of the organizations and documents listed in this paragraph form a part of the Specification to the extent required by the references thereto. In the event that the requirements of the followin...
	1. ASTM: American Society of Testing Materials cited section numbers.
	2. U.S. Department of Agriculture, Natural Resources Conservation Service, 2003. National Soil Survey Handbook, title 430-VI. Available Online.
	3. US Composting Council www.compostingcouncil.org and http://compostingcouncil.org/admin/wp-content/plugins/wp-pdfupload/pdf/191/LandscapeArch_Specs.pdf.
	4. Methods of Soil Analysis, as published by the Soil Science Society of America (http://www.soils.org/).
	5. Up by Roots: healthy soils and trees in the built environment. 2008. J. Urban. International Society of Arboriculture, Champaign, IL.


	1.2 DEFINITIONS
	A. Acceptable drainage: Drainage rate is sufficient for the plants to be grown. Not too fast and not too slow. Typical rates for installed Planting Soil are between 1 - 5 inches per hour. Turf soils are often higher, but drainage rates above 2 - 3 inc...
	B. Amendment: material added to Topsoil to produce Planting Soil Mix. Amendments are classified as general soil amendments, fertilizers, biological, and pH amendments.
	C. Biological Amendment: Amendments such as Mycorrhizal additives, compost tea or other products intended to change the soil biology.
	D. Compacted soil: soil where the density of the soil is greater that the threshold for root limiting, and further defined in this specification.
	E. Compost: well decomposed stable organic material as defined by the US Composting Council and further defined in this specification.
	F. End of Warranty Acceptance: The date when the Owner’s Representative accepts that the plants and work in this section meet all the requirements of the warranty. It is intended that the materials and workmanship warranty for Planting, Planting Soil,...
	G. Existing Soil: Mineral soil existing at the locations of proposed planting after the majority of the construction within and around the planting site is completed and just prior to the start of work to prepare the planting area for soil modificatio...
	H. Fertilizer: amendment used for the purpose of adjusting soil nutrient composition and balance.
	I. Fine grading: The final grading of the soil to achieve exact contours and positive drainage, often accomplished by hand rakes or drag rakes other suitable devices, and further defined in this specification, and further defined in this specification.
	J. Finished grade: surface or elevation of Planting Soil after final grading and 12 months of settlement of the soil, and further defined in this specification.
	K. Imported Soil:  Soil that is transported to Project site for use.
	L. Installed soil: Planting soil and existing site soil that is spread and or graded to form a planting soil, and further defined in this specification
	M. Manufactured Soil:  Soil produced by blending soils, sand, stabilized organic soil amendments, and other materials to produce planting soil.
	N. Ped: a clump or clod of soil held together by a combination of clay, organic matter, and fungal hyphae, retaining the original structure of the harvested soil.
	O. Planting Soil:  Existing, on-site soil; imported soil; or manufactured soil that has been modified as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
	P. Scarify: Loosening and roughening the surface of soil and sub soil prior to adding additional soil on top, and further defined in this specification.
	Q. Soil Fracturing: Deep loosening the soil to the depths specified by using a back hoe, and further defined in this specification.
	R. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	S. Surface Soil:  Soil that is present at the top layer of the existing soil profile.  In undisturbed areas, surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	T. Topsoil: naturally produced and harvested soil from the A horizon or upper layers or the soil as further defined in this specification.
	U. USCC:  U.S. Composting Council.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. For each Compost product submit the following analysis by a recognized laboratory:
	a. pH
	b. Salt concentration (electrical conductivity)
	c. Moisture content %, wet weight basis
	d. Particle size % passing a selected mesh size, dry weight basis
	Physical contaminants (inerts) %, dry weight basis
	e. US EPA Class A standard, 40CFR § 503.13, Tables 1 and 3 levels Chemical Contaminants mg/kg (ppm)


	B. Samples:  For each bulk-supplied material in sealed containers labeled with content, source, and date obtained; providing an accurate representation of composition, color, and texture. Label samples to indicate product, characteristics, and locatio...
	1. Submit samples a minimum of 8 weeks prior to the anticipated date of the start of soil installation.
	2. Samples of all Topsoil, Compost, and Planting Soil shall be submitted at the same time as the particle size and physical analysis of that material.

	C. Soil testing Reports for Imported Topsoil and/or Planting Soil Mixes.
	1. Topsoil, stockpiled existing site soil and Planting Soil Mix testing: Submit soil test analysis report for each sample of Topsoil, stockpiled existing site soil and Planting Soil from an approved soil-testing laboratory as follows:
	a. Submit Topsoil, Planting Soil, and Compost testing at least 8 weeks before scheduled installation of Planting Soil Mixes. Submit Planting Soil Mix test no more than 2 weeks after the approval of the Topsoil and Compost. Do not submit to the testing...
	b. For each soil type, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious material; pH; and mineral ...
	c. If tests fail to meet the specifications, obtain other sources of material, retest and resubmit until accepted by the Owner’s Representative.
	d. All soil testing will be at the expense of the Contractor.

	2. Report suitability of tested soil for plant growth.
	a. Based upon the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nu...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.


	D. Provide the following other soil properties:
	1. pH and buffer pH.
	2. Percent organic content by oven dried weight.
	3. Nutrient levels by parts per million including: phosphorus, potassium, magnesium, manganese, iron, zinc and calcium. Nutrient test shall include the testing laboratory recommendations for supplemental additions to the soil for optimum growth of the...
	4. Soluble salt by electrical conductivity of a 1:2 soil water sample measured in Milliohm per cm.
	5. Cation Exchange Capacity (CEC)


	1.5 OBSERVATION OF THE WORK
	A. The Owner’s Representative may observe the work at any time. They may remove samples of materials for conformity to specifications. Rejected materials shall be immediately removed from the site and replaced at the Contractor's expense. The cost of ...
	1. The Owner’s Representative may utilize the Contractor’s penetrometer and moisture meter at any time to check soil compaction and moisture.

	B. The Owner’s Representative shall be informed of the progress of the work so the work may be observed at the following key times in the construction process. The Owner’s Representative shall be afforded sufficient time to schedule visit to the site....
	1. Existing soil conditions review: Prior to the start of any soil modification that will utilize or modify the existing soil.
	2. Excavation review: Observe each area of excavation prior to the installation of any Planting Soil.
	3. Drain line installation review: Upon completion of the installation of drain lines and prior to the installation of any Planting Soil
	4. Completion of soil modifications review: Upon completion of all soil modification and installation of planting soil.
	5. Soil mockup review: Prior to the installation of any planting soils, install one mockup of a typical sloped planting bed for review. The mockup area may remain as part of the installed work at the end of the project if protected from further compac...
	6. Completion of fine grading and surface soil modifications review: Upon completion of all surface soil modifications and fine grading but prior to the installation of shrubs, or ground covers.


	1.6 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	1. Including, but not limited to, compaction testing and soil moisture testing during installation of planting soil.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: The installer shall be a firm having at least 5 years of experience of a scope similar to that required for the work, including the preparation, mixing and installation of soil mixes to support planting. The installer of t...
	1. Installer Field Supervision: When any Planting Soil work is in progress, installer shall maintain, on site, an experienced full-time supervisor who can communicate successfully with the Owner’s Representative.
	2. Installer’s field supervisor shall have a minimum of five years experience as a field supervisor installing soil, shall be trained and proficient in the use of field surveying equipment to establish grades and can communicate successfully with the ...
	3. The installer’s crew shall be experienced in the installation of Planting Soil, plantings, and irrigation (where applicable) and interpretation of planting plans, soil installation plans, and irrigation plans (where applicable).
	4. Submit references of past projects and employee training certifications that support that the Contractors meet all of the above installer qualifications and applicable licensures.

	B. Soil testing laboratory qualifications: An independent laboratory, with the experience and capability to conduct the testing indicated and that specializes in USDA agricultural soil testing, Planting Soil Mixes, and the types of tests to be perform...
	C. All delivered and installed Planting Soil shall conform to the approved submittals sample color, texture and approved test analysis.
	1. The Owner’s Representative may request samples of the delivered or installed soil be tested for analysis to confirm the Planting Soil conforms to the approved material.
	2. All testing shall be performed by the same soil lab that performed the original Planting Soil testing.
	3. Testing results shall be within 10% plus or minus of the values measured in the approved Planting Soil Mixes.
	4. Any Planting Soil that fails to meet the above criteria, if requested by the Owner’s Representative, shall be removed and new soil installed.

	D. Soil compaction testing: following installation or modification of soil, test soil compaction with a penetrometer.
	1. Maintain at the site at all times a soil cone penetrometer with pressure dial and a soil moisture meter to check soil compaction and soil moisture.
	2. Prior to testing the soil with the penetrometer check the soil moisture and penetrometer readings in the mockup soils. Penetrometer readings are impacted by soil moisture and excessively wet or dry soils will read significantly lower or higher than...
	3. The penetrometer readings shall be within 20% plus or minus of the readings in the approved mockup when at similar moisture levels.

	1.8 SOIL COMPACTION – GENERAL REQUIREMENTS
	A. Except where more stringent requirements are defined in this specification. The following parameters shall define the general description of the threshold points of soil compaction in existing, modified or installed soil and subsoil.
	B. The following are threshold levels of compaction as determined by each method.
	1. Acceptable Compaction: Good rooting anticipated, but increasing settlement expected as compaction is reduced and/or in soil with a high organic matter content.
	a. Bulk Density Method – Varies by soil type see Chart on page 32 in Up By Roots.
	b. Standard Proctor Method – 75-85%; soil below 75% is unstable and will settle excessively.
	c. Penetration Resistance Method – about 75-250 psi, below 75 psi soil becomes increasingly unstable and will settle excessively.

	2. Root limiting Compaction: Root growth is limited with fewer, shorter and slower growing roots.
	a. Bulk Density Method – Varies by soil type see Chart on page 32 in Up By Roots.
	b. Standard Proctor Method – above approximately 85%.
	c. Penetration Resistance Method – about 300 psi.

	3. Excessive Compaction: Roots not likely to grow but can penetrate soil when soil is above field capacity.
	a. Bulk Density Method – Varies by soil type see Chart on page 32 in Up By Roots.
	b. Standard Proctor Method – Above 90%.
	c. Penetration Resistance Method – Approximately above 400 psi



	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Weather: Do not mix, deliver, place or grade soils when frozen or with moisture above field capacity.
	B. Protect soil and soil stockpiles, including the stockpiles at the soil blender’s yard, from wind, rain and washing that can erode soil or separate fines and coarse material, and contamination by chemicals, dust and debris that may be detrimental to...
	C. All manufactured packaged products and material shall be delivered to the site in unopened containers and stored in a dry enclosed space suitable for the material and meeting all environmental regulations. Biological additives shall be protected fr...
	D. Deliver all chemical amendments in original, unopened containers with original labels intact and legible, which state the guaranteed chemical analysis. Store all chemicals in a weather protected enclosure.
	E. Bulk material: Coordinate delivery and storage with Owner’s Representative and confine materials to neat piles in areas acceptable to Owner’s Representative


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Regional Materials:  Imported soil, manufactured planting soil, and soil amendments shall be manufactured within 500 miles (800 km) of Project site from materials that have been extracted, harvested, or recovered, as well as manufactured, within 50...
	B. IMPORTED TOPSOIL
	1. Imported Topsoil definition: Fertile, friable soil containing less than 5% total volume of the combination of subsoil, refuse, roots larger than 1 inch diameter, heavy, sticky or stiff clay, stones larger than 2 inches in diameter, noxious seeds, s...
	2. Sources:  Take imported, unamended soil from sources that are naturally well-drained sites where topsoil occurs at least 4 inches (100 mm) deep, not from bogs, or marshes; and that do not contain undesirable organisms; disease-causing plant pathoge...
	3. Imported Topsoil shall meet the following physical and chemical criteria:
	a. Soil texture: USDA loam, sandy clay loam or sandy loam with clay content between 15 and 25%. And a combined clay/silt content of no more than 55%.
	b. pH value shall be between 5.5 and 7.0.
	c. Percent organic matter (OM): 2.0-5.0%, by dry weight.
	d. Soluble salt level: Less than 2 mmho/cm.
	e. Soil chemistry suitable for growing the plants specified.

	4. Imported Topsoil shall be a harvested soil from fields or development sites. The organic content and particle size distribution shall be the result of natural soil formation.
	5. Imported Topsoil for Planting Soil shall NOT have been screened and shall retain soil peds or clods larger than 2 inches in diameter throughout the stockpile after harvesting. If available soils have already been screened, stockpiled lean clay soil...
	6. Provide a two gallon sample from each Imported Topsoil source with required soil testing results. The sample shall be a mixture of the random samples taken around the source stockpile or field. The soil sample shall be delivered with soil peds inta...

	C. COMPOST
	1. Compost: Blended and ground leaf, wood and other plant based material, composted for a minimum of 9 months and at temperatures sufficient to break down all woody fibers, seeds and leaf structures, free of toxic material at levels that are harmful t...
	2. Compost shall be commercially prepared Compost and meet US Compost Council STA/TMECC criteria or as modified in this section for “Compost as a Landscape Backfill Mix Component”.
	3. Compost shall comply with the following parameters:
	a. pH: 5.5 - 8.0.
	b. Soil salt (electrical conductivity): maximum 5 dS/m (mmhos/cm).
	c. Moisture content %, wet weight basis: 30 – 60.
	d. Particle size, dry weight basis: 98% pass through 3/4 inch screen or smear.
	e. Solvita maturity test: > 6.
	f. Physical contaminants (inerts), %, dry weight basis: <1%.
	g. Chemical contaminants, mg/kg (ppm): meet or exceed US EPA Class A standard, 40CFR § 503.13, Tables 1 and 3 levels.
	h. Biological contaminants select pathogens fecal coliform bacteria, or salmonella, meet or exceed US EPA Class A standard, 40 CFR § 503.32(a) level requirements.

	4. Provide a two gallon sample with manufacturer’s literature and material certification that the product meets the requirements.

	D. COARSE SAND
	1. Clean, washed, sand, free of toxic materials
	2. Coarse concrete sand, ASTM C-33 Fine Aggregate, with a Fines Modulus Index of 2.8 and 3.2.
	3. Coarse Sands shall be clean, sharp, natural Coarse Sands free of limestone, shale and slate particles. Manufactured Coarse Sand shall not be permitted.
	4. pH shall be lower than 7.0.
	5. Provide Coarse Sand with the following particle size distribution:
	Sieve     Percent passing
	3/8 inch (9.5 mm)   100
	No 4 (4.75 mm)    95-100
	No 8 (2.36 mm)    80-100
	No 16 (1.18 mm)   50-85
	No 30 (.60 mm)    25-60
	No 50 (.30 mm)    10-30
	No 100 (.15 mm)   2-10
	No 200 (0.75 mm   2-5
	6. Provide a two gallon sample with manufacturer’s literature and material certification that the product meets the requirements.


	2.2 PLANTING SOILS SPECIFIED BY COMPOSITION
	A. General definition: Mixes of Imported Topsoil, Coarse Sand, and Compost and certain excavated and stockpiled site soils to make a new soil that meets the project goals for the indicated planting area. These must be mixed off-site, and may vary in M...
	B. Planting Mix - moderately slow draining soil for all planting areas
	1. A Mix of Imported Topsoil, Coarse Sand and Compost. Lean clay soils removed and stockpiled from the site may be included in the mix if the topsoil has low clay content and the imported topsoil lacks sufficient structure to give good tilth, aeration...
	2. Final tested organic matter between 2.75 and 4% (by dry weight).
	3. Mix the Coarse Sand and Compost together first and then add to the Topsoil. Mix with a loader bucket to loosely incorporate the Topsoil into the Coarse Sand/Compost Mix. DO NOT OVER MIX! Do not mix with a soil blending machine. Do not screen the so...
	4. At the time of final grading, add fertilizer if required to the Planting Soil at rates recommended by the testing results for the plants to be grown.
	5. Provide a two gallon sample with testing data that includes recommendations for chemical additives for the types of plants to be grown. Samples and testing data shall be submitted at the same time.
	6. Unacceptable Properties:  Clean soil of the following:
	a. Unacceptable Materials:  Concrete slurry, concrete layers or chunks, cement, plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, acid, and other extraneous materials that are harmful to plant gro...

	7. Manufacturers:  Subject to compliance with above requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 71 Soil and Stone, Mills, WY



	2.3 INORGANIC SOIL AMENDMENTS
	A. Sand:  Clean, washed, natural or manufactured, free of toxic materials, and according to ASTM C 33/C 33M.

	2.4 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter produced by composting feedstock, and bearing USCC's "Seal of Testing Assurance," and as follows:
	1. Reaction:  pH of 5.5 to 8.
	2. Soluble-Salt Concentration:  Less than 4 dS/m.
	3. Moisture Content:  35 to 55 percent by weight.
	4. Organic-Matter Content:  30 to 40 percent of dry weight.
	5. Particle Size:  Minimum of 98 percent passing through a 2-inch (50-mm) sieve.

	B. Wood Derivatives:  Shredded and composted, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	C. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...

	2.5 FERTILIZERS
	A. Slow-Release Fertilizer with Mycorrhizae: Mycor Plant Saver 4-7-4 applied at a rate recommended by manufacturer by plant size.
	1. Additional fertilizers as recommended by soil testing.
	a. Contractor to supply a proposal to add chemical fertilizers to landscape architect based on soil testing recommendations.


	B. Pre-emergent herbicides
	1. Chemical herbicides are designed to prevent seeds of selective plants from germinating. Exact type of herbicide shall be based on the specific plants to be controlled and the most effective date of application.
	2. Submit report of expected weed problems and the recommendation of the most effective control for approval by Owner’s Representative. Provide manufacturer’s literature and material certification that the product meets the requirements.



	PART 3 -  EXECUTION
	3.1 SITE EXAMINATION
	A. Prior to installation of Planting Soil, examine site to confirm that existing conditions are satisfactory for the work of this section to proceed.
	1. Confirm that the subgrade is at the proper elevation and compacted as required.
	2. Confirm that surface all areas to be filled with Planting Soil are free of construction debris, refuse, compressible or biodegradable materials, stones greater than 2 inches diameter, soil crusting films of silt or clay that reduces or stops draina...
	3. Confirm that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been dep...
	4. Confirm that no adverse drainage conditions are present.
	5. Confirm that no conditions are present which are detrimental to plant growth.
	6. Confirm that utility work has been completed per the drawings.
	7. Confirm that irrigation work, which is shown to be installed below prepared soil levels, has been completed.
	8. If unsatisfactory conditions are encountered, notify the Owner’s Representative immediately to determine corrective action before proceeding.


	3.2 COORDINATION WITH PROJECT WORK
	A. The Contractor shall coordinate with all other work that may impact the completion of the work.
	B. Prior to the start of work, prepare a detailed schedule of the work for coordination with other trades.
	C. Coordinate the relocation of any irrigation lines, heads or the conduits of other utility lines that are in conflict with tree locations. Root balls shall not be altered to fit around lines. Notify the Owner’s Representative of any conflicts encoun...

	3.3 GRADE AND ELEVATION CONTROL
	A. Provide grade and elevation control during installation of Planting Soil. Utilize grade stakes, surveying equipment, and other means and methods to assure that grades and contours conform to the grades indicated on the plans.

	3.4         SITE PREPARATION
	A.    Excavate to the proposed subgrade. Maintain all required angles of repose of the adjacent materials as shown on the drawings or as required by this specification. Do not over excavate compacted subgrades of adjacent pavement or structures. Maint...
	B. Remove all construction debris and material including any construction materials from the subgrade.
	C. Confirm that the subgrade is at the proper elevation and compacted as required. Subgrade elevations shall slope away from ice rink and splash pad areas.
	D. In areas where Planting Soil is to be spread, confirm subgrade has been scarified.
	E. Protect adjacent walls, walks and utilities from damage or staining by the soil. Use 1/2 inch plywood and or plastic sheeting as directed to cover existing concrete, metal and masonry work and other items as directed during the progress of the work.
	1. At the end of each working day, clean up any soil or dirt spilled on any paved surface.
	2. Any damage to the paving or site features or work shall be repaired at the Contractor’s expense.


	3.5 SOIL MOISTURE
	A. Volumetric soil moisture level, in both the Planting Soil and the root balls of all plants, prior to, during and after planting shall be above permanent wilt point and below field capacity for each type of soil texture within the following ranges.
	B. The Contractor shall confirm the soil moisture levels with a moisture meter (Digital Soil Moisture Meter, DSMM500 by General Specialty Tools and Instruments, or approved equivalent). If moisture is found to be too low, the planting holes shall be f...

	3.6 PLANTING SOIL AND PLANTING SOIL MIX INSTALLATION

	A. Prior to installing any Planting Soil from stockpiles or Planting Soil Mixes blended off site, the Owner’s Representative shall approve the condition of the subgrade and the previously installed subgrade preparation and the installation of subsurfa...
	B. All equipment utilized to install or grade Planting Soils shall be wide track or balloon tire machines rated with a ground pressure of 4 psi or less if equipment will be driving on planting soils. All grading and soil delivery equipment shall have ...
	C. In areas of soil installation above existing subsoil, scarify the subgrade material prior to installing Planting Soil.
	1. Scarify the subsoil of the subgrade to a depth of 3 – 6 inches with the teeth of the back hoe or loader bucket, tiller or other suitable device.
	2. Immediately install the Planting Soil. Protect the loosened area from traffic. DO NOT allow the loosened subgrade to become compacted.
	3. In the event that the loosened area becomes overly compacted, loosen the area again prior to installing the Planting Soil.

	D. Install the Planting Soil in 12 - 18 inch lifts to the required depths. Apply compacting forces to each lift as required to attain the required compaction. Scarify the top of each lift prior to adding more Planting Soil by dragging the teeth of a l...
	E. Phase work such that equipment to deliver or grade soil does not have to operate over previously installed Planting Soil. Work in rows of lifts the width of the extension of the bucket on the loader. Install all lifts in one row before proceeding t...
	F. Installing soil with soil or mulch blowers or soil slingers shall not be permitted due to the over mixing and soil ped breakdown cause by this type of equipment.
	G. Where travel over installed soil is unavoidable, limit paths of traffic to reduce the impact of compaction in Planting Soil. Each time equipment passes over the installed soil it shall reverse out of the area along the same path with the teeth of t...
	H. The depths and grades shown on the drawings are the final grades after settlement and shrinkage of the compost material. The Contractor shall install the Planting Soil at a higher level to anticipate this reduction of Planting Soil volume. A minimu...
	3.7 COMPACTION REQUIREMENTS FOR INSTALLED OR MODIFIED PLANTING SOIL

	A. Compact installed Planting Soil to the compaction rates indicated and using the methods approved for the soil mockup. Compact each soil lift as the soil is installed.
	B. Existing soil that is modified by tilling, ripping or fracturing shall have a density to the depth of the modification, after completion of the loosening, such that the penetrometer reads approximately 75 to 250 psi at soil moisture approximately t...
	C. Installed Planting Soil Mix and re-spread existing soil shall have a soil density through the required depth of the installed layers of soil, such that the penetrometer reads approximately 75 to 250 psi at soil moisture approximately the mid-point ...
	D. Planting Soil compaction shall be tested at each lift using a penetrometer calibrated to the mockup soil and its moisture level. The same penetrometer and moisture meter used for the testing of the mockup shall be used to test installed soil throug...
	E. Prepare test reports. Label each sample and test report with the date, location keyed to a site plan or other location system, visible conditions when and where sample was taken, and sampling depth.
	F. Maintain moisture conditions within the Planting Soil during installation or modification to allow for satisfactory compaction. Suspend operations if the Planting Soil becomes wet. Apply water if the soil is overly dry.
	G. Provide adequate equipment to achieve consistent and uniform compaction of the Planting Soils. Use the smallest equipment that can reasonably perform the task of spreading and compaction. Use the same equipment and methods of compaction used to con...
	H. Do not pass motorized equipment over previously installed and compacted soil except as authorized below.
	1. Light weight equipment such as trenching machines or motorized wheel barrows is permitted to pass over finished soil work.
	2. If work after the installation and compaction of soil compacts the soil to levels greater than the above requirements, follow the requirements of the paragraph "Over Compaction Reduction" below

	3.8 OVER COMPACTION REDUCTION

	A. Any soil that becomes compacted to a density greater than the specified density and/or the density in the approved mockup shall be dug up and reinstalled. This requirement includes compaction caused by other sub-contractors after the Planting Soil ...
	B. Surface roto tilling shall not be considered adequate to reduce over compaction at levels 6 inches or greater below finished grade.
	3.9 INSTALLATION OF CHEMICAL ADDITIVES

	A. Following the installation of each soil and prior to fine grading and installation of the Compost till layer, apply chemical additives as recommended by the soil test, and appropriate to the soil and specific plants to be installed.
	B. Types, application rates and methods of application shall be approved by the Owner’s Representative prior to any applications.
	1.2 FINE GRADING
	A. The Owner’s Representative shall approve all rough grading prior to the installation of Compost, fine grading, planting, and mulching.
	B. Grade the finish surface of all planted areas to meet the grades shown on the drawings, allowing the finished grades to remain higher (10 – 15% of depth of soil modification) than the grades on the grading plan, as defined in paragraph Planting Soi...
	C. Utilize hand equipment, small garden tractors with rakes, or small garden tractors with buckets with teeth for fine grading to keep surface rough without further compaction. Do not use the flat bottom of a loader bucket to fine grade, as it will ca...
	D. Provide for positive drainage from all areas toward the existing inlets, drainage structures and or the edges of planting beds. Adjust grades as directed to reflect actual constructed field conditions of paving, wall and inlet elevations. Notify th...
	E. Provide smooth, rounded transitions between slopes of different gradients and direction. Modify the grade so that the finish grade before adding mulch and after settlement is one or two inches below all paving surfaces or as directed by the drawings.
	F. Fill all dips and remove any bumps in the overall plane of the slope. The tolerance for dips and bumps in shrub and ground cover planting areas shall be a 2 inch deviation from the plane in 10 feet. The tolerance for dips and bumps in lawn areas sh...
	3.10 INSTALLATION OF COMPOST TILL LAYER
	A. After Planting Soil Mixes are installed in planting bed areas and just prior to the installation of shrub or groundcover plantings, spread 3 – 4 inches of Compost over the beds and roto till into the top 4 - 6 inches of the Planting Soil. This step...

	3.11 PLANTING SOIL AND MODIFIED EXISTING SOIL PROTECTION
	A. The Contractor shall protect installed and/or modified Planting Soil from damage including contamination and over compaction due to other soil installation, planting operations, and operations by other Contractors or trespassers. Maintain protectio...
	B. Loosen compacted Planting Soil and replace Planting Soil that has become contaminated as determined by the Owner’s Representative. Planting Soil shall be loosened or replaced at no expense to the Owner.
	C. Till and restore grades to all soil that has been driven over or compacted during the installation of plants.
	D. Where modified existing soil has become contaminated and needs to be replaced, provide imported soil that is of similar composition, depth and density as the soil that was removed.

	3.12 PROTECTION DURING CONSTRUCTION
	A. The Contractor shall protect planting and related work and other site work from damage due to planting operations, operations by other Contractors or trespassers.
	B. Maintain protection during installation until the date of plant acceptance (see specifications section – Planting). Treat, repair or replace damaged work immediately.
	C. Provide temporary erosion control as needed to stop soil erosion until the site is stabilized with mulch, plantings or turf.
	D. Damage done by the Contractor, or any of their sub-contractors to existing or installed plants, or any other parts of the work or existing features to remain, including large existing trees, soil, paving, utilities, lighting, irrigation, other fini...

	3.13 CLEAN-UP
	A. During installation, keep the site free of trash, pavements reasonably clean and work area in an orderly condition at the end of each day. Remove trash and debris in containers from the site no less than once a week.
	B. Immediately clean up any spilled or tracked soil, fuel, oil, trash or debris deposited by the Contractor from all surfaces within the project or on public right of ways and neighboring property.
	C. Once installation is complete, wash all soil from pavements and other structures. Ensure that mulch is confined to planting beds and that all tags and flagging tape are removed from the site. The Owner’s Representative seals are to remain on the tr...
	D. Make all repairs to grades, ruts, and damage to the work or other work at the site.
	E. Remove and dispose of all excess Planting Soil, subsoil, mulch, plants, packaging, and other material brought to the site by the Contractor.

	3.14 SUBSTANTIAL COMPLETION ACCEPTANCE
	A. Upon written notice from the Contractor, the Owners Representative shall review the work and make a determination if the work is substantially complete.
	B. The date of substantial completion of the planting soil shall be the date when the Owner’s Representative accepts that all work in Planting, Planting Soil, and Irrigation installation sections is complete.

	3.15 FINAL ACCEPTANCE / SOIL SETTLEMENT
	A. At the end of the plant warranty and maintenance period, (see Specification section - Planting) the Owner’s Representative shall observe the soil installation work and establish that all provisions of the contract are complete and the work is satis...
	B. Restore any soil settlement and or erosion areas to the grades shown on the drawings. When restoring soil grades remove plants and mulch and add soil before restoring the planting. Do not add soil over the root balls of plants or on top of mulch.
	C. Failure to pass acceptance: If the work fails to pass final acceptance, any subsequent observations must be rescheduled as per above. The cost to the Owner for additional observations will be charged to the Contractor at the prevailing hourly rate ...

	3.16 PROTECTION AND CLEANING
	A. Protection Zone:  Identify protection zones according to Section 015639 "Temporary Tree and Plant Protection."
	B. Protect areas of in-place soil from additional compaction, disturbance, and contamination.  Prohibit the following practices within these areas except as required to perform planting operations:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Vehicle traffic.
	4. Foot traffic.
	5. Erection of sheds or structures.
	6. Impoundment of water.
	7. Excavation or other digging unless otherwise indicated.

	C. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, and debris and legally dispose of them off Owner's property unless otherwise indicated.
	1. Dispose of excess subsoil and unsuitable materials on-site where directed by Owner.




	329300_FL PLANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All planting shall conform to City of Casper Standard Specification for Public Works Construction and Infrastructure Improvements and this document, whichever is more stringent.

	1.2 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Planting soils.
	3. Tree stabilization.
	4. Tree grates.

	B. Related Sections:
	1. Division 01 Section "Temporary Tree and Plant Protection" for protecting, trimming, pruning, repairing, and replacing existing trees to remain that interfere with, or are affected by, execution of the Work.
	2. Division 31 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	3. Division 31 Section "Earth Moving" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	4. Division 33 Section "Subdrainage" for below-grade drainage of landscaped areas, paved areas, and wall perimeters.


	1.3 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly su...
	C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container.  Ball size is not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required.
	D. Bare-Root Stock:  Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than minimum root spread according to ANSI Z60.1 for type and size of plant required.
	E. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	F. Fabric Bag-Grown Stock:  Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag.  Fabric bag size is not less than diameter, depth, and volume requ...
	G. Finish Grade:  Elevation of finished surface of planting soil.
	H. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	I. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	J. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fung...
	K. Planting Area:  Areas to be planted.
	L. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	M. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	N. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	O. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface.
	P. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	Q. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	R. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be...

	B. Samples for Verification:  For each of the following:
	1.  Organic Mulch:  1-quart (1-liter) volume of each organic mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished...
	2. Mineral Mulch:  2 lb (1.0 kg) of each mineral mulch required, in sealed plastic bags labeled with source of mulch.  Sample shall be typical of the lot of material to be delivered and installed on the site; provide an accurate indication of color, t...
	3. Tree Grates and Accessories:  Manufacturer's standard size delivered to the site for review, to verify design and color selected.

	C. Qualification Data:  For qualified landscape Installer.  Include list of similar projects completed by Installer demonstrating Installer's capabilities and experience.  Include project names, addresses, and year completed, and include names and add...
	D. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	E. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance of plants during a calendar year.  Submit before start of required maintenance periods.
	F. Warranty:  Sample of warranty.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the Professional Landcare Network or the American Nursery and Landscape Association.
	2. Experience:  Five years' experience in landscape installation in addition to requirements in Division 01 Section "Quality Requirements."
	3. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	4. Pesticide Applicator:  State licensed, commercial.

	B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	1. Selection of plants purchased under allowances will be made by Architect, who will tag plants at their place of growth before they are prepared for transplanting.

	C. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	D. Plant Material Observation:  Architect may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Architect retains right to observe tr...
	E. Preinstallation Conference:  Conduct conference at Project site.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.

	C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	E. Handle planting stock by root ball.
	F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to 18 deg C) until planting.
	G. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  Reject dried-out plants.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.


	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Construction Manager's written permission.

	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...

	1.8 WARRANTY
	A. Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	b. Structural failures including plantings falling or blowing over.
	c. Faulty performance of tree stabilization, tree grates.
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	2. Warranty Periods from Date of Substantial Completion:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.

	3. Include the following remedial actions as a minimum:
	a. Immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. A limit of one replacement of each plant will be required except for losses or replacements due to failure to comply with requirements.
	d. Provide extended warranty for period equal to original warranty period, for replaced plant material.



	1.9 MAINTENANCE SERVICE
	A. Initial Maintenance Service for Trees and Shrubs:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue until plantings are acceptab...
	1. Maintenance Period: Three months from date of Substantial Completion. If Substantial Completion occurs in the fall or during a non-growing period, resume maintenance period in the spring.

	B. Initial Maintenance Service for Ground Cover and Other Plants:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue until plantings...
	1. Maintenance Period: Three months from date of Substantial Completion. If Substantial Completion occurs in the fall or during a non-growing period, resume maintenance period in the spring.

	C. Continuing Maintenance Proposal:  From Installer to Owner, in the form of a standard yearly (or other period) maintenance agreement, starting on date initial maintenance service is concluded.  State services, obligations, conditions, and terms for ...


	PART 2 -  PRODUCTS
	2.1 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Architect, with a proportionate increase in size of roots or balls.
	C. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	D. Labeling:  Label at least one plant of each variety, size, and caliper with a securely attached, waterproof tag bearing legible designation of common name and full scientific name, including genus and species.  Include nomenclature for hybrid, vari...
	E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.
	F. Biennials:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container.  Pr...

	2.2 PLANTING SOILS
	A. See section 329113 Soil Preparation, for planting soils, soil testing, amendments, fertilizers and installation.

	2.3 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a landscape mulch, consisting of one of the following:
	1. Type:  Ground or shredded bark or Pine needles free of trash or other materials.
	2. Size Range: Bark -  3 inches (76 mm) maximum, 1/2 inch (13 mm) minimum.
	3. Color:  Natural.

	B. Mineral Mulch:  Hard, durable stone, washed free of loam, sand, clay, and other foreign substances, of following type, size range, and color:
	1. Type:
	a. Pea gravel in planters with tree grates only
	b. crushed stone in streetside tree planters
	c. rock chips in Mountain Scene boulder placement (chips from boulder stone)
	d. 4-6” River Cobbles at curb notches

	2. Size Range:
	a. pea gravel – typical size
	b. crushed stone – 3/8” minus crushed stone.

	3. Color:  Readily available natural gravel color range.


	2.4 PESTICIDES
	A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pesti...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.5 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch (2” diameter) nominal (38-by-38-mm actual) by length indicated, pointed at one end.
	2. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes or turnbuckles.
	3. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 0.106 inch (2.7 mm) in diameter.


	2.6 TREE GRATES
	A. Tree Grates and Frames:  ASTM A 48/A 48M, Class 35 (Class 250) or better, gray-iron castings and ASTM A 36/A 36M steel-angle frames of shape, pattern, and size indicated; steel frames hot-dip galvanized.
	1. Urban Accessories, Chinook Tree Grate and Frame
	a. Shape and Size: 60 inches (1524 mm) square.
	b. Finish:  Weathered Steel.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of layout before excavating or planting.  Make minor adjustments as re...
	D. Lay out plants at locations directed by Architect.  Stake locations of individual trees and shrubs and outline areas for multiple plantings.
	E. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.3 PLANTING AREA ESTABLISHMENT
	A. See Section 329113 Soil Preparation

	3.4 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate at least 12 inches (300 mm) wider than root spread and deep enough to accommodate vertical roots for bare-root stock.
	2. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	3. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	4. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	5. Maintain supervision of excavations during working hours.
	6. Keep excavations covered or otherwise protected when unattended by Installer's personnel.

	B. Subsoil and topsoil removed from excavations may be used as planting soil.
	C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer:  Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub planting pits.
	E. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.5 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare 1 inch (25 mm) above adjacent finish grades if planted at the top of slopes, or 2 inches (50 mm) above adjacent finish grades if planted at sidewalk grade.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 inch (25 mm) from root tips; do not place tablet...
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set balled and potted and container-grown stock plumb and in center of planting pit or trench with root flare 1 inch (25 mm) above adjacent finish grades if planted at the top of slopes, or 2 inches (50 mm) above adjacent finish grades if planted a...
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Place planting tablets or granulated inoculant with fertilizer in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 inch (25...
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	E. Set and support bare-root stock in center of planting pit or trench with root flare 2 inches (50 mm) above adjacent finish grade.
	1. Use planting soil for backfill.
	2. Spread roots without tangling or turning toward surface, and carefully work backfill around roots by hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, and maintain plumb while working backfill aroun...
	3. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside soil-covered roots about 1 inch (25 mm) from root tips; do not place t...
	4. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	F. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply enough soil to cover the downhill...

	3.6 MECHANIZED TREE SPADE PLANTING
	A. Trees may be planted with an approved mechanized tree spade at the designated locations.  Do not use tree spade to move trees larger than the maximum size allowed for a similar field-grown, balled-and-burlapped root-ball diameter according to ANSI ...
	B. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth.
	C. Cut exposed roots cleanly during transplanting operations.
	D. Use the same tree spade to excavate the planting hole as was used to extract and transport the tree.
	E. Plant trees as shown on Drawings, following procedures in "Tree, Shrub, and Vine Planting" Article.
	F. Where possible, orient the tree in the same direction as in its original location.

	3.7 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Prune, thin, and shape trees, shrubs, and vines as directed by Architect.
	C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and arboricultural practices.  Unless otherwise indicated by Architect, do not cut tree leaders; remove only injured, dying, or dead branches from tree...
	D. Do not apply pruning paint to wounds.

	3.8 TREE STABILIZATION
	A. Install trunk stabilization as follows unless otherwise indicated:
	1. Upright Staking and Tying:  Stake trees of 2- through 5-inch (50- through 125-mm) caliper.  Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind tip out.  Use a minimum of two stakes of length required to penetrate at le...
	2. Use two stakes for trees up to 12 feet (3.6 m) high and 2-1/2 inches (63 mm) or less in caliper; three stakes for trees less than 14 feet (4.2 m) high and up to 4 inches (100 mm) in caliper.  Space stakes equally around trees.
	3. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.
	4. Support trees with two strands of tie wire, connected to the brass grommets of tree-tie webbing at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.


	3.9 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated, generally in even rows with triangular spacing or as indicated in drawings.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.10 PLANTING AREA MULCHING
	A. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Organic Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of organic mulch over whole surface of planting area, and finish level with adjacent finish grades.  Do not place mulch within 3 inches (75 mm) of trunks or stems.
	2. Mineral Mulch in Planting Areas: (street trees only) Apply 3-inch (75-mm) average thickness of mineral mulch over whole surface of planting area, and finish level with adjacent finish grades. For tree planting in tree grates, apply mulch to finish ...


	3.11 TREE GRATE INSTALLATION
	A. Tree Grates:  Set grate segments flush with adjoining surfaces as shown on Drawings.  Shim from supporting substrate with soil-resistant plastic.  Maintain a 3-inch- (75-mm-) minimum growth radius around base of tree; break away units of casting, i...

	3.12 PLANT MAINTENANCE
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations a...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated past management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...

	3.13 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in proximity to th...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.14 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. Install trunk wraps on trees for frost protection if tree planting takes place in the fall, per City of Casper standard specifications. Do not apply wraps if trees are planted in the spring. Remove trunk wraps in late spring after last hard frost d...
	D. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.15 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.
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	107500_FL FLAGPOLES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes ground-mounted flagpoles made from aluminum
	B. Owner-Furnished Material:  None
	C. Related Sections:
	1. Division 07 Sections for base flashing at roof-mounted flagpoles.
	2. Division 07 Section "Sheet Metal Flashing and Trim" for counterflashing flashing at roof-mounted flagpoles.
	3. Division 26 Section "Lightning Protection for Structures" for connecting wall- and roof-mounted metal flagpoles to lightning protection system.
	4. Division 26 Section "Exterior Lighting" for site lighting fixtures.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Flagpole assemblies, including anchorages and supports, shall withstand the effects of gravity loads, and the following loads and stresses within limits and under conditions indicated according to the following design crite...
	1. Wind Loads:  Of up to 120 mph according to NAAMM FP 1001, "Guide Specifications for Design of Metal Flagpoles."
	2. Base flagpole design on nylon or cotton flags of maximum standard size suitable for use with flagpole or flag size indicated, whichever is more stringent.


	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, operating characteristics, fittings, accessories, and finishes for flagpoles.
	B. Shop Drawings:  For flagpoles.  Include plans, elevations, details, and attachments to other work.  Show general arrangement, jointing, fittings, accessories, grounding, anchoring, and support.
	1. Include section, and details of foundation system for ground-mounted flagpoles.

	C. Operation and Maintenance Data:  For flagpoles to include in operation and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain flagpole as complete unit, including fittings, accessories, bases, and anchorage devices, from single source from single manufacturer.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. General:  Spiral wrap flagpoles with heavy paper and enclose in a hard fiber tube or other protective container.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide pole listed on plans or approved equal.

	2.2 FLAGPOLES
	A. Flagpole Construction, General:  Construct flagpoles in one piece if possible.  If more than one piece is necessary, comply with the following:
	1. Fabricate shop and field joints without using fasteners, screw collars, or lead calking.
	2. Provide flush hairline joints using self-aligning, snug-fitting, internal sleeves.
	3. Provide self-aligning, snug-fitting joints.

	B. Exposed Height:  40 feet (9 m).
	C. Aluminum Flagpoles:  Provide cone -tapered flagpoles fabricated from seamless extruded tubing complying with ASTM B 241/B 241M, Alloy 6063, with a minimum wall thickness of 3/16 inch (4.8 mm).
	D. Metal Foundation Tube:  Manufacturer's standard corrugated-steel foundation tube, not less than 0.064-inch- (1.6-mm-) nominal wall thickness.  Provide with 3/16-inch (4.8-mm) steel bottom plate and support plate; 3/4-inch- (19-mm-) diameter, steel ...
	1. Provide flashing collar of same material and finish as flagpole.


	2.3 FITTINGS
	A. Internal Halyard, Winch System:  Manually operated winch with control stop device and removable handle, stainless-steel cable halyard, and concealed revolving truck assembly with plastic-coated counterweight and sling.  Provide flush access door se...
	1. Plastic Halyard Flag Clips:  Made from injection-molded, UV-stabilized, acetal resin (Delrin).  Clips attach to flag and have two eyes for inserting both runs of halyards.  Provide two flag clips per halyard.
	a. Product:  Subject to compliance with requirements, provide "Quiet Halyard" flag clasp by Lingo.



	2.4 MISCELLANEOUS MATERIALS
	A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.
	B. Drainage Material:  Crushed stone, or crushed or uncrushed gravel; coarse aggregate.
	C. Sand:  ASTM C 33, fine aggregate.
	D. Elastomeric Joint Sealant: Single-component neutral- and basic-curing silicone joint sealant complying with requirements in Division 07 Section "Joint Sealants" for Use NT (nontraffic) and for Use M, G, A, and, as applicable to joint substrates ind...
	E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.6 ALUMINUM FINISHES
	A. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, including foundation; accurate placement, pattern, orientation of anchor bolts, and other conditions affecting performa...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare uncoated metal flagpoles that are set in foundation tubes by painting below-grade portions with a heavy coat of bituminous paint.
	B. Foundation Excavation:  Excavate to neat clean lines in undisturbed soil.  Remove loose soil and foreign matter from excavation and moisten earth before placing concrete.  Place and compact drainage material at excavation bottom.
	C. Provide forms where required due to unstable soil conditions and for perimeter of flagpole base at grade.  Secure and brace forms to prevent displacement during concreting.
	D. Place concrete, as specified in Division 03 Section "Cast-in-Place Concrete." Compact concrete in place by using vibrators.  Moist-cure exposed concrete for not less than seven days or use nonstaining curing compound.
	E. Trowel exposed concrete surfaces to a smooth, dense finish, free of trowel marks, and uniform in texture and appearance.  Provide positive slope for water runoff to perimeter of concrete base.

	3.3 FLAGPOLE INSTALLATION
	A. General:  Install flagpoles where shown and according to Shop Drawings and manufacturer's written instructions.
	B. Ground Set:  Place foundation tube, center, and brace to prevent displacement during concreting.  Place concrete.  Plumb and level foundation tube and allow concrete to cure.  Install flagpole, plumb, in foundation tube.
	1. Foundation Tube:  Place tube seated on bottom plate between steel centering wedges and install hardwood wedges to secure flagpole in place.  Place and compact sand in foundation tube and remove hardwood wedges.  Seal top of foundation tube with a 2...




	129300_FL SITE FURNISHINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Seating.
	2. Tables.
	3. Bicycle racks. (Custom)
	4. Trash receptacles.
	5. Bollards. (Custom)

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for installation of anchor bolts cast in concrete footings.
	2. Division 31 Section "Earth Moving" for excavation for installation of concrete footings.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Manufacturer’s standard product literature.
	2. Shop drawings.
	3. Installation instructions.
	4. Maintenance instructions.

	B. Samples for Initial Selection:  For units with factory-applied color finishes.
	C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below.
	1. Size:  Not less than 6-inch- (152-mm-) long linear components and 4-inch- (102-mm-) square sheet components.

	D. Product Schedule:  For site furnishings.  Use same designations indicated on Drawings.
	E. Maintenance Data:  For site furnishings to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of site furnishing(s) through one source from a single manufacturer.
	B. Manufacturer Qualifications:
	1. Minimum 15 years experience in the manufacture of outdoor tables.

	C. Delivery, Storage and Handling
	1. Handle products in accordance with manufacturer’s instructions.
	2. Store products in manufacturer’s original packaging until ready for installation.
	3. Protect products from impacts and abrasion during storage.

	D. Warranty
	1. Provide manufacturer’s standard warranty.
	a. Warranty terms: one year from date of invoice against defects in materials and workmanship.



	1.5 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Bench Replacement Slats:  No fewer than two full-size units for each size indicated.
	2. Trash Receptacle Inner Containers: A total of 2 replacement inner containers for each unit, (one for each waste stream per unit).
	3. Anchors: one full set per unit



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum:  Alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated; free of surface blemishes and complying with the following:
	1. Rolled or Cold-Finished Bars, Rods, and Wire:  ASTM B 211 (ASTM B 211M).
	2. Extruded Bars, Rods, Wire, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M).
	3. Structural Pipe and Tube:  ASTM B 429.
	4. Sheet and Plate:  ASTM B 209 (ASTM B 209M).

	B. Steel and Iron:  Free of surface blemishes and complying with the following:
	1. Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	2. Steel Pipe:  Standard-weight steel pipe complying with ASTM A 53, or electric-resistance-welded pipe complying with ASTM A 135.
	3. Tubing:  Cold-formed steel tubing complying with ASTM A 500.
	4. Mechanical Tubing:  Cold-rolled, electric-resistance-welded carbon or alloy steel tubing complying with ASTM A 513, or steel tubing fabricated from steel complying with ASTM A 1011/A 1011M and complying with dimensional tolerances in ASTM A 500; zi...
	5. Sheet:  Commercial steel sheet complying with ASTM A 1011/A 1011M.
	6. Perforated Metal:  Manufacturer’s standard for each type specified; manufacturer's standard perforation pattern.

	C. Stainless Steel:  Free of surface blemishes and complying with the following:
	1. Sheet, Strip, Plate, and Flat Bars:  ASTM A 666.
	2. Pipe:  Schedule 40 steel pipe complying with ASTM A 312/A 312M.
	3. Tubing:  ASTM A 554.

	D. Wood:  Surfaced smooth on four sides with eased edges; kiln dried, free of knots, solid stock of species indicated.
	1. Wood Species:  Manufacturer's standard for each furniture type specified
	a. Finish:  Manufacturer's standard transparent wood preservative treatment and sealer.


	E. Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard, corrosion-resistant-coated or noncorrodible materials; commercial quality
	1. Standard anchors for each product type requiring anchoring.

	F. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107; recommended in writing by manufacturer, for exterior applications.
	G. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound; resistant ...
	H. Galvanizing:  Where indicated for steel and iron components, provide the following protective zinc coating applied to components after fabrication:
	1. Zinc-Coated Tubing:  External, zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a clear, polymer film.  Internal, same as external or consisting of 81 p...


	2.2 FREESTANDING BENCHES
	A. Basis-of-Design Product:  By Owner
	1. Provide four (4) DuMor 501-60 benches, S-5 Free standing feet.
	2. Manufacturer Contact: DuMor Site Furnishings
	P.O. Box 142 Mifflintown, PA 17059
	800-598-4018
	sales@dumor.com

	B. Frame: Steel.
	C. Seat:
	1. Material:
	a. Wood: Ipe; formed into evenly spaced parallel slats.

	2. Seat Height:  As indicated.
	3. Seat Surface Shape:  Flat.
	4. Overall Height:  As indicated.
	5. Overall Width:  As indicated.
	6. Overall Depth:  As indicated.
	7. Arms:  Two, one at each end.
	a. Arm Material:  Match frame.

	8. Seating Configuration:
	a. Straight shape.


	D. Steel Finish:  zinc-rich epoxy coated then finished with polyester powder coating.
	1. Color: Argento.

	E. Wood Finish:  Manufacturer's standard finish (Due to its density and estimated longevity left uncoated, Ipe will be delivered in its natural state without preservative).

	2.3 FREESTANDING TABLES AND CHAIRS
	A. Basis-of-Design Product: Tables, by Owner
	B. Basis-of-Design Product: Chairs, by Owner
	C. Subject to compliance with requirements, provide the following products or preapproved comparable products:

	2.4 BICYCLE RACKS
	A. Custom design and manufacture: see details and steel specifications

	2.5 TRASH AND RECYCLING RECEPTACLES
	A. Basis-of-design product: Subject to compliance with requirements, provide the following products or preapproved comparable products:
	1. Apex Receptacle by Forms+Surfaces.
	2. Manufacturer Contact:
	Forms+Surfaces
	30 Pine Street
	Pittsburgh, PA 15223
	phone: 800-451-0410
	fax: 412-781-7840
	email: sales@forms-surfaces.com
	website: www.forms-surfaces.com

	B. Receptacles
	1. Materials:
	a. Body frame and lid: solid corrosion-resistant aluminum.
	b. Container walls: heavy corrosion-resistant aluminum.
	c. Container wall inset material:
	1) FSC® 100% Jatoba hardwood slats. (FSC License Code: FSC-C004453).

	d. Internal liner: black low-density polyethylene (LLDPE) with UL94HB fire rating.
	e. Latch: stainless steel.
	f. Hardware: stainless steel.
	g. Rain cover: heavy corrosion-resistant aluminum.

	2. Finishes:
	a. Body frame and lid: polyester powdercoat:
	1) Standard Texture from Forms+Surfaces Powdercoat Chart.

	b. Insets: (Choose one below):
	1) FSC 100% Jatoba hardwood slats.

	c. Rain cover (optional): polyester powdercoat to match lid.

	3. Latch:
	a. Standard lift latch.

	4. Dimensions:
	a. Receptacles:
	1) 36-gallon, split-stream litter & recycling receptacle:
	a) 36-gallon, top opening, surface mount, with rain cover: 32.0" wide x 15.0" deep x 41.0" high.


	b. Lid openings:
	1) 36-gallon, split-stream lid openings: two openings of 12.4" wide x 5" deep.


	5. Instructional Graphics:
	a. Apply instructional graphics to lids as specified to indicate the intended waste or recycling stream.
	b. Graphics type: back-printed polycarbonate.
	c. Letters and symbols color: White.
	d. Graphics background colors:
	1) Black.
	2) Blue.
	3) Green.


	6. Installation:
	a. Surface mount (provide anchors, levelers, and stainless steel mounting screws when surface mount is specified).



	2.6 BOLLARDS
	A. Custom design and manufacture: see details and steel specifications

	2.7 FABRICATION
	A. Metal Components:  Form to required shapes and sizes with true, consistent curves, lines, and angles.  Separate metals from dissimilar materials to prevent electrolytic action.
	B. Welded Connections:  Weld connections continuously.  Weld solid members with full-length, full-penetration welds and hollow members with full-circumference welds.  At exposed connections, finish surfaces smooth and blended so no roughness or uneven...
	C. Pipes and Tubes:  Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive configuration required; maintain cylindrical cross section of member throughout entire bend without buckling, twisting, cr...
	D. Preservative-Treated Wood Components:  Complete fabrication of treated items before treatment if possible.  If cut after treatment, apply field treatment complying with AWPA M4 to cut surfaces.
	E. Exposed Surfaces:  Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs, barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped.
	F. Factory Assembly:  Assemble components in the factory to greatest extent possible to minimize field assembly.  Clearly mark units for assembly in the field.

	2.8 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...

	2.9 ALUMINUM FINISHES
	A. Baked-Enamel, Powder-Coat Finish:  Manufacturer's standard, baked, polyester, powder-coat finish complying with finish manufacturer's written instructions for surface preparation, including pretreatment, application, baking, and minimum dry film th...

	2.10 STEEL AND GALVANIZED STEEL FINISHES
	A. Baked-Enamel, Powder-Coat Finish:  Manufacturer's standard, baked, polyester, powder-coat finish complying with finish manufacturer's written instructions for surface preparation, including pretreatment, application, baking, and minimum dry film th...
	B. PVC Finish:  Manufacturer's standard, UV-light stabilized, mold-resistant, slip-resistant, matte-textured, dipped or sprayed-on, PVC-plastisol finish, with flame retardant added; complying with coating manufacturer's written instructions for pretre...

	2.11 IRON FINISHES
	A. Baked-Enamel, Powder-Coat Finish:  Manufacturer's standard, baked, polyester, powder-coat finish complying with finish manufacturer's written instructions for surface preparation, including pretreatment, application, baking, and minimum dry film th...

	2.12 STAINLESS-STEEL FINISHES
	A. Remove tool and die marks and stretch lines or blend into finish.
	B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, free of cross scratches.  Run grain with long dimension of each piece.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for correct and level finished grade, mounting surfaces, installation tolerances, and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION, GENERAL
	A. Comply with manufacturer's written installation instructions unless more stringent requirements are indicated.  Complete field assembly of site furnishings where required.
	B. Unless otherwise indicated, install site furnishings after landscaping and paving have been completed.
	C. Install site furnishings level, plumb, true, and securely anchored, except for free standing furnishings, at locations indicated on Drawings.

	3.3 CLEANING
	A. After completing site furnishing installation, inspect components.  Remove spots, dirt, and debris.  Repair damaged finishes to match original finish or replace component.



	321313_FL CONCRETE PAVING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Curbs and gutters.
	2. Walks.

	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete for general building applications of concrete.
	2. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants in expansion and contraction joints within concrete paving and in joints between concrete paving and asphalt paving or adjacent construction.


	1.2 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color selection.
	C. Other Action Submittals:
	1. Exposed aggregate material
	2. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	D. Qualification Data: For qualified ready-mix concrete manufacturer and testing agency.
	E. Material Certificates: For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Admixtures.
	4. Curing compounds.
	5. Applied finish materials.
	6. Evaporation Retarder:
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	F. Material Test Reports: For each of the following:
	1. Aggregates. Include service-record data indicating absence of deleterious expansion of concrete due to alkali-aggregate reactivity.

	G. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Detectable Warning Installer Qualifications: An employer of workers trained and approved by manufacturer of stamped concrete paving systems.
	B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities"

	C. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	D. Concrete Testing Service: Engage a qualified testing agency to perform material evaluation tests and to design concrete mixtures.
	E. ACI Publications: Comply with ACI 301 unless otherwise indicated.

	1.5 PROJECT CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. Do not use notched and bent forms.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed.
	B. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 plain-steel bars. Cut bars true to length with ends square and free of burrs.
	C. Tie Bars: ASTM A 615/A 615M, Grade 60, deformed.
	D. Hook Bolts: ASTM A 307, Grade A internally and externally threaded. Design hook-bolt joint assembly to hold coupling against paving form and in position during concreting operations, and to permit removal without damage to concrete or hook bolt.
	E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place. Manufacture bar supports according to CRSI's "Manual of Standard Practice" from stee...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

	F. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy coating on reinforcement.

	2.3 CONCRETE MATERIALS
	A. Cementitious Material: Use the following cementitious materials, of same type, brand, and source throughout Project:
	Portland Cement: ASTM C 150, gray (use white for ENTRY PAVING) portland cement Type I .

	B. Normal-Weight Aggregates: ASTM C 33, Class 4S , uniformly graded. Provide aggregates from a single source with documented service-record data of at least 10 years' satisfactory service in similar paving applications and service conditions using sim...
	1. Maximum Coarse-Aggregate Size: 1-1/2 inches.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	C. Exposed Aggregate: Selected, hard, and durable; washed; free of materials with deleterious reactivity to cement or that cause staining; from a single source, with gap-graded coarse aggregate as follows:
	1. Aggregate Sizes: 3/8 to 1/2 nominal.
	2. Aggregate Source, Shape, and Color: Submit.

	D. Water: Potable and complying with ASTM C 94/C 94M.
	E. Air-Entraining Admixture: ASTM C 260.
	F. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Retarding Admixture: ASTM C 494/C 494M, Type B.

	G. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry.
	H. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	I. Water: Potable.
	J. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	K. White, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 2, Class B, dissipating.
	1. Products: Provide a high traffic resistant compound with VOC of less than 350 g/L or less to meet local requirements


	2.4 RELATED MATERIALS
	A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.
	B. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric ...
	C. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements, and of the following types:
	1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.

	E. Chemical Surface Retarder for exposed aggregate: Water-soluble, liquid, set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch.
	1. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ChemMasters; Exposee.
	b. Conspec by Dayton Superior; Delay S.
	c. Dayton Superior Corporation; Sure Etch (J-73).
	d. Edoco by Dayton Superior; True Etch Surface Retarder.
	e. Euclid Chemical Company (The), an RPM company; Surface Retarder Formula S.
	f. Kaufman Products, Inc.; Expose.
	g. Meadows, W. R., Inc.; TOP-STOP.
	h. Metalcrete Industries; Surftard.
	i. Nox-Crete Products Group; CRETE-NOX TA.
	j. Scofield, L. M. Company; LITHOTEX Top Surface Retarder.
	k. Sika Corporation, Inc.; Rugasol-S.
	l. SpecChem, LLC; Spec Etch.
	m. TK Products, Division of Sierra Corporation; TK-6000 Concrete Surface Retarder.
	n. Unitex; TOP-ETCH Surface Retarder.
	o. Vexcon Chemicals Inc.; Certi-Vex Envioset.



	2.5 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete design mixtures for the trial batch method.
	2. When automatic machine placement is used, determine design mixtures and obtain laboratory test results that meet or exceed requirements.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4500 psi for driveways and curbs, 3500 psi for walkways.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45
	3. Slump Limit: 5 inches

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content: 4-1/2 percent plus or minus 1.5 percent for 1-1/2-inch nominal maximum aggregate size.

	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Chemical Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use high-range, water-reducing and retarding admixtures in concrete as required for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	F. Cementitious Materials: Limit percentage by weight of cementitious materials other than portland cement according to ACI 301 requirements for concrete exposed to deicing chemicals.
	1. Fly Ash or Pozzolan: 25 percent.
	2. Ground Granulated Blast-Furnace Slag: 50 percent.
	3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag: 50 percent, with fly ash or pozzolan not exceeding 25 percent.


	2.6 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd.
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit vehicle speed to 3 mph.
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch according to requirements in Division 31 Section "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement. Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. Repair cut and damaged zinc coatings with zinc repair material.
	F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M.
	G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required before placement. Set mats for a minimum 2-inch o...

	3.5 JOINTS
	A. General: Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints: Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Provide tie bars at sides of paving strips where indicated.
	3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete.
	5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 50 feet (25’ in walks) unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap. Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1/4-inch radius. Repeat grooving of contraction joints after applying surface finishes. Eliminate grooving-tool mark...
	a. Tolerance: Ensure that grooved joints are within 3 either way from centers of dowels.

	2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before developing ...
	a. Tolerance: Ensure that sawed joints are within 3 inches either way from centers of dowels.

	3. Doweled Contraction Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes. Eliminate edging-tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete. Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only square-faced shovels for hand spreading and consolidation. Consol...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface. Do not further disturb concrete surfaces before beginning finishing operations...
	J. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and gutters to required cross section, lines, grades, finish, and jointing.
	K. Cold-Weather Placement: Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and not more than 80 deg F at point of placement.
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	L. Hot-Weather Placement: Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount of mixing wa...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray form, steel reinforcement, and subgrade just before placing concrete. Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FLOAT FINISHING
	A. General: Do not add water to concrete surfaces during finishing operations.
	B. Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven floats or by hand floating if area is small or inaccessib...
	1. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-finished concrete surface 1/16 to 1/8 inch (deep with a stiff-bristled broom, perpendicular to line of traffic.


	3.8 CONCRETE PROTECTION AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written instructions...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by a combination of these as appropriate:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover, placed in widest practicable width, with sides and ends lapped at least 12 inches and sealed by waterproof tape or adhesive. Immediately repair any holes or tea...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas that have been subjected to heavy rainfall within three hours after initial application. Maintain conti...


	3.9 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 and as follows:
	1. Elevation: 1/2 inch
	2. Thickness: Plus 3/8 inch minus 1/4 inch
	3. Surface: Gap below 10-foot- long, unleveled straightedge not to exceed 1/2 inch.
	4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 inches of tie bar.
	5. Lateral Alignment and Spacing of Dowels: 1 inch
	6. Vertical Alignment of Dowels: 1/4 inch.
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per 12 inches of dowel.
	8. Joint Spacing: 3 inches.
	9. Contraction Joint Depth: Plus 1/4 inch, no minus.
	10. Joint Width: Plus 1/8 inch, no minus.


	3.10 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Tests: Perform according to ACI 301 (ACI 301M).
	1. Testing Frequency: One composite sample shall be obtained for each day's pour of each concrete mix exceeding 5 cu. yd. (4 cu. m) but less than 25 cu. yd. (19 cu. m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.
	2. Testing Frequency: One composite sample shall be obtained for each 100 cu. yd. (76 cu. m) or fraction thereof of each concrete mix placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	4. Air Content: ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when it is 80 deg F and above, and one test for each composite sample.
	6. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	7. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.11 REPAIRS AND PROTECTION
	A. Remove and replace concrete that does not comply with requirements in this Section.
	B. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	C. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy adhesive.
	D. Protect concrete paving from damage. Exclude vehicular traffic from paving for at least 14 days after placement. When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as th...
	E. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	321316_FL DECORATIVE CONCRETE PAVING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes colored, and stained concrete paving.
	B. Related Sections:
	1. Division 03 Section “Cast-in-Place Concrete " for general building applications of concrete.
	2. Division 32 Section "Concrete Paving" for cast-in-place concrete paving with other finishes, curbs and gutters, stamped detectable warnings, pavement markings, and wheel stops.
	3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants in expansion and contraction joints within decorative concrete paving and in joints between decorative concrete paving and asphalt paving or adjacent construction.
	4. Division 32 Section “Integrally Colored Concrete Finishing” for integrally colored finishes for site cast concrete.  These two sections complement each other.
	a. In case of conflicts, notify Landscape Architect for Clarification.



	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Initial Selection:  For each type of product, ingredient, or admixture requiring color, pattern, or texture selection.
	C. Samples for Verification:  For each type of exposed color, pattern, or texture indicated.
	D. Other Action Submittals:
	1. Design Mixtures:  For each decorative concrete paving mixture.  Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	E. Qualification Data:  For qualified Installer, ready-mix concrete manufacturer, and testing agency.
	F. Material Certificates:  For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	G. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer of decorative concrete paving systems.
	B. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

	C. Testing Agency Qualifications:  Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	D. Source Limitations:  Obtain decorative concrete paving products and each type or class of cementitious material of the same brand from same manufacturer's plant, and obtain each aggregate from single source.
	E. Concrete Testing Service:  Engage a qualified testing agency to perform material evaluation tests and to design concrete mixtures.
	F. ACI Publications:  Comply with ACI 301 unless otherwise indicated.
	G. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockups of full-thickness sections of decorative concrete paving to demonstrate typical joints; surface color, pattern, and texture; curing; and standard of workmanship.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	H. Preinstallation Conference:  Conduct conference
	1. Review methods and procedures related to decorative concrete paving, including but not limited to, the following:
	a. Concrete mixture design.
	b. Quality control of concrete materials and decorative concrete paving construction practices.

	2. Require representatives of each entity directly concerned with decorative concrete paving to attend, including the following:
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Decorative concrete paving Installer.



	1.6 PROJECT CONDITIONS
	A. Per Concrete Paving Specification.


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Per Concrete Paving Specification.

	2.2 STEEL REINFORCEMENT
	A. Per Concrete Paving Specification.

	2.3 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, gray portland cement Type I/II
	a. Fly Ash:  ASTM C 618, Class C or F.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 4S, uniformly graded.  Provide aggregates from a single source
	1. Maximum Aggregate Size:  3/4 inch nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  Potable and complying with ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A
	2. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D[, colored].
	3. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	F. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.
	1. Manufacturers:  Subject to compliance with requirements, provide products by manufacturer listed on plan.  Substitutions must be pre-approved prior to bid.  See section 321319-Decorative Concrete Paving - Color


	2.4 STAIN MATERIALS
	A. Water-Based Concrete Stain: LITHOCHROME Tintura is a high performance, self- priming, low-odor, reactive polymer stain for use on interior or exterior, vertical or horizontal concrete and other cementitious surfaces that is designed for use as a pr...
	1. Description: A unique self-crosslinking system of acrylic and inorganic silicate polymers that penetrate, strengthen, and tightly bind color to cementitious surfaces.
	2. Conformance: Contains no VOC's and Complies with applicable air quality management regulations.
	3. Color:
	a. 1406 Old Hickory

	4. Compatible Sealers:
	a. SCOFIELD Selectseal Plus

	5. Anti-Skid Sealer Additive
	a. See below



	2.5 CURING AND SEALING MATERIALS
	A. Curing Paper:  Nonstaining, waterproof paper, consisting of two layers of kraft paper cemented together and reinforced with fiber, and complying with ASTM C 171.
	B. Evaporation Retarder:  Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	C. Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type I, Class B, manufactured for colored concrete.
	1. For integrally colored concrete, curing compound shall be pigmented type approved by coloring admixture manufacturer.
	2. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

	D. Clear Acrylic Sealer:  Manufacturer's standard, waterborne, nonyellowing and UV-resistant, membrane-forming, medium-gloss, acrylic copolymer emulsion solution, manufactured for colored concrete, containing not less than 15 percent solids by volume.
	E. Slip-Resistance-Enhancing Additive:  Manufacturer's standard finely graded aggregate or polymer additive, designed to be added to clear acrylic sealer to enhance slip resistance of sealed paving surface.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the items listed on the plans.


	2.6 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive:  ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements, and of the following types:
	1. Types I and II, non-load bearing for bonding hardened or freshly mixed concrete to hardened concrete.

	D. Polyethylene Film:  ASTM D 4397, 1 mil thick, clear.
	E. SEE DETAILS FOR EXPANSION JOINT MATERIAL REQUIRED IN SPLASH PAD AND ICE RINK AREAS

	2.7 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete design mixtures for the trial batch method.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  4000 psi
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45
	3. Slump Limit:  4 inches plus or minus 1 inch.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content: 3 percent plus or minus 1.5 percent for 1-inch nominal maximum aggregate size.

	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 Percent by weight of cement.
	E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	F. Cementitious Materials:  Limit percentage by weight of cementitious materials other than portland cement according to ACI 301 requirements Synthetic-fiber dosage rate in first paragraph below reflects typical recommendations of manufacturers.  Revi...
	G. Color Pigment:  Add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M[ and ASTM C 1116/C 1116M].  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd.
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below decorative concrete paving to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph.
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch according to requirements in Division 31 Section "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.
	B. Protect adjacent construction from discoloration and spillage during application of color hardeners, release agents, stains, curing compounds, and sealers.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 2-inc...

	3.5 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated.  Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	3. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	4. Dowelled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows, to match jointing of existing ad...
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1/4-inch radius.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate grooving-tool m...
	a. Tolerance:  Ensure that grooved joints are within 3 inches either way from centers of dowels.

	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before developi...
	a. Tolerance:  Ensure that sawed joints are within 3 inches in both directions from center of dowels.

	3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate edging tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.  Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies[, reinforcement,] or side forms.  Use only square-faced shovels for hand spreading and consolidation.  C...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	J. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and not more than 80 deg F at point of placement.
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	K. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount of mixing w...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms[, steel reinforcement,] and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats or by hand floating if area is small or inaccess...

	3.8 INTEGRALLY COLORED CONCRETE FINISH
	A. Integrally Colored Concrete Finish:  After final floating, apply the following finish:
	1. Burlap Finish:  Drag a seamless strip of damp burlap across float-finished concrete, perpendicular to line of traffic, to provide a uniform, gritty texture.
	2. Medium-to-Fine-Textured Broom Finish:  Draw a soft-bristle broom across float-finished concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.
	3. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular to line of traffic.


	3.9 Abraded Surface:
	A. Method: Abrasive blast
	B. Reveal: Projection of the aggregate from mortar after completion of exposure operations:
	1. Brush: Sufficient to dull surface sheen but not reveal aggregate.
	2. Light: Maximum 1/16-inch reveal.
	3. See plans for further notes.


	3.10 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written instructio...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Compound:  Apply curing compound immediately after final finishing.  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas that have been subjected to heavy rainfall ...
	1. Cure integrally colored concrete with a[ pigmented] curing compound.
	2. Cure concrete finished with pigmented mineral dry-shake hardener with a[ pigmented] curing compound.

	F. Curing and Sealing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Repeat process...
	G. Curing Paper:  Cure with unwrinkled curing paper in pieces large enough to cover the entire width and edges of slab.  Do not lap sheets.  Fold curing paper down over paving edges and secure with continuous banks of earth to prevent displacement or ...

	3.11 STAINING
	A. Newly placed concrete paving shall be at least 14 days old before staining.
	B. Prepare surfaces according to manufacturer's written instructions and as follows:
	1. Clean concrete thoroughly by scraping, applying solvents or stripping agents, sweeping and pressure washing, or scrubbing with a rotary floor machine and detergents recommended by stain manufacturer.  Rinse until water is clear and allow surface to...
	a. Do not use acidic solutions to clean surfaces.

	2. Test surfaces with droplets of water.  If water beads and does not penetrate surface, or penetrates only in some areas, profile surfaces by grinding, sanding, or abrasive blasting.  Retest and continue profiling surface until water droplets immedia...
	3. Apply acidic solution to dampened concrete surfaces, scrubbing with uncolored, acid-resistant nylon-bristle brushes until bubbling stops and concrete surface has texture of 120-grit sandpaper.  Do not allow solution to dry on concrete surfaces.  Ri...
	4. Neutralize concrete surfaces and rinse until water is clear.  Test surface for residue with clean white cloth.  Test surface according to ASTM F 710 to ensure pH is between 7 and 8

	C. Allow paving surface to dry before applying stain.  Verify readiness of paving to receive stain according to ASTM D 4263 by tightly taping 18-by-18-inch, 4-mil- thick polyethylene sheet to a representative area of paving surface.  Apply stain only ...
	D. Reactive Stain:  Apply reactive stain to paving surfaces according to manufacturer's written instructions and as follows:
	1. Apply stain by uncolored bristle brush, roller, or high-volume, low-pressure sprayer and immediately scrub into concrete surface with uncolored, acid-resistant nylon-bristle brushes in continuous, circular motion.  Do not spread stain after fizzing...
	2. Remove stain residue after four hours by wet scrubbing with commercial-grade detergent recommended by stain manufacturer.  Rinse until water is clear.  Control, collect, and legally dispose of runoff.

	E. Penetrating Stain:  Apply penetrating stain to paving surfaces according to manufacturer's written instructions and as follows:
	1. Apply first coat of stain to dry, clean surfaces by airless sprayer or by high-volume, low-pressure sprayer.
	2. Allow to dry four hours and repeat application of stain in sufficient quantity to obtain color consistent with approved mockup.
	3. Rinse until water is clear.  Control, collect, and legally dispose of runoff.


	3.12 SEALER
	A. Clear Acrylic Sealer:  Apply uniformly in two coats in continuous operations according to manufacturer's written instructions.  Allow first coat to dry before applying second coat, at 90 degrees to the direction of the first coat using same applica...
	1. Begin sealing dry surface no sooner than 14 days after concrete placement.
	2. Allow stained concrete surfaces to dry before applying sealer.
	3. Thoroughly mix slip-resistance-enhancing additive into sealer before applying sealer according to manufacturer's written instructions.  Stir sealer occasionally during application to maintain even distribution of additive.


	3.13 PAVING TOLERANCES (see ice rink and splash pad specifications for their own tolerances)
	A. Comply with tolerances in ACI 117 and as follows:
	1. Elevation:  3/4 inch.
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/2 inch.
	4. Lateral Alignment and Spacing of Dowels:  1 inch.
	5. Vertical Alignment of Dowels:  1/4 inch.
	6. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  1/4 inch per 12 inches of dowel.
	7. Joint Spacing:  3 inches.
	8. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	9. Joint Width:  Plus 1/8 inch, no minus.


	3.14 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when it is 80 deg F and above, and one test for each composite sample.

	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Decorative concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.15 REPAIRS AND PROTECTION
	A. Remove and replace decorative concrete paving that is broken or damaged or does not comply with requirements in this Section.  Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	B. Detailing:  Grind concrete "squeeze" left from tool placement.  Color ground areas with slurry of color hardener mixed with water and bonding agent.  Remove excess release agent with high-velocity blower.
	C. Protect decorative concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as...
	D. Maintain decorative concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep paving not more than two days before date scheduled for Substantial Completion inspections.
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	321373_FL CONCRETE PAVING JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Joint sealants.


	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, Samples of materials that will contact or affect joint sealants.
	1. Submit no fewer than eight pieces of each type of material, including joint substrates, shims, joint-sealant backings, secondary seals, and miscellaneous materials.
	2. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	3. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	4. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.4 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch-  wide joints formed between two 6-inch long strips of material matching the appearance of exposed surfaces adjacent to jo...
	C. Pavement-Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.

	D. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for joint sealants.
	F. Preconstruction Compatibility and Adhesion Test Reports:  From joint-sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility with and adhesion to joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.


	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer.
	B. Product Testing:  Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.


	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:  Tan (Submit for selection confirmation from full color range)
	C. See details for specific requirements in Splash Pad areas or areas that may receive chlorinated water.

	2.2 COLD-APPLIED JOINT SEALANTS
	A. Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant for Concrete:  ASTM C 920, Type M, Grade P, Class 25, for Use T in road and parking areas.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; Urexpan NR-200.



	2.3 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.4 PRIMERS
	A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacture...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant backings of kind indicated to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement c...
	1. Do not leave gaps between ends of joint-sealant backings.
	2. Do not stretch, twist, puncture, or tear joint-sealant backings.
	3. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Joint Sealants:  Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.4 CLEANING
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...



	321400_FL UNIT PAVING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Brick pavers set in aggregate setting beds.
	2. Cast-in-place concrete edge restraints.

	B. Related Sections include the following:
	1. Division 07 Section "Joint Sealants" for sealing control and expansion joints in unit pavers with elastomeric sealants.
	2. Division 31 Section "Earth Moving" for excavation and compacted subgrade.
	3. Division 32 Section "Concrete Paving" for cast-in-place concrete curbs and gutters serving as edge restraint for unit pavers.


	1.3 SUBMITTALS
	A. Product Data:  For materials other than water and aggregates.
	B. Product Data:  For the following:
	1. Permeable Pavers.
	a. Manufacturer’s product catalog sheets with specifications.
	b. Four representative full-size samples of each paver type, thickness, color, and finish. Submit samples indicating the range of color expected in the finished installation.
	c. Accepted samples become the standard of acceptance for the work of this Section.
	d. Laboratory test reports certifying compliance of the concrete pavers with ASTM C 936.
	e. Manufacturer's material safety data sheets for the safe handling of the specified materials and products.
	f. Manufacturer’s written quality control procedures including representative samples of production record keeping that ensure conformance of paving products to the project specifications.

	2.
	3. Standard Pavers
	a. Same as permeable pavers


	C. Sieve Analyses:  For aggregate setting-bed materials, according to ASTM C 136.
	D. Samples for Initial Selection:  For the following:
	1. Each type of unit paver indicated.
	2. Joint materials involving color selection.

	E. Samples for Verification:
	1. Full-size units of each type of unit paver indicated
	2. Joint materials.
	3. Exposed edge restraints.
	4. Precast concrete curbs.
	5. Stone curbs.

	F. Compatibility and Adhesion Test Reports:  From latex-additive manufacturer for mortar and grout containing latex additives.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of unit paver, joint material, and setting material from one source with resources to provide materials and products of consistent quality in appearance and physical properties.
	B. Preconstruction Compatibility and Adhesion Testing:  Submit to latex-additive manufacturer, for testing indicated below, samples of paving materials that will contact or affect mortar and grout that contain latex additives.
	1. Use manufacturer's standard test methods to determine whether mortar and grout materials will obtain optimum adhesion with, and will be nonstaining to, installed pavers and other materials constituting paver installation.

	C. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store pavers on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Store liquids in tightly closed containers protected from freezing.
	E. Store asphalt cement and other bituminous materials in tightly closed containers.

	1.6 PROJECT CONDITIONS
	A. Cold-Weather Protection:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen subgrade or setting beds.  Remove and replace unit paver work damaged by frost or freezing.


	PART 2 -  PRODUCTS
	2.1 PERMEABLE BRICK PAVERS
	A. Brick Pavers:  Light-traffic paving brick; ASTM C 902, Class SX, Type I, Application PA.  Provide brick without frogs or cores in surfaces exposed to view in the completed Work.
	1. Basis-of-Design Product:  The design for brick pavers is based on:
	a. Manufacturer (ICPI Member):  Willow Creek Concrete Products, Inc.

	12626 County Road 150
	Kimball, MN  55353
	Phone (888) 398-9631   Fax  (320) 398-5416
	WillowCreekPavingStones.com
	2. Permeable Interlocking Concrete Paver Units:
	a. Paver Type: Brickstone Permeable Concrete Pave
	b. Product Name: Brickstone Permeable Paver
	c. Dimensions: 3.95 in (100mm) x 7.90 in (200mm)
	d. Thickness: 3.125 in. (80 mm)
	e.  Colors Available: Per Plan

	3. Material Standard: Comply with material standards set forth in ASTM C 936.
	4. Color Pigment Material Standard: Comply with ASTM C 979.
	5. Size: 3.95 inches x 7.90 inches x 3.125 inches thick.
	6. Average Compressive Strength (ASTM C 140): 8000 psi (55 MPa) with no individual unit under 7200 psi (50 MPa).
	7. Average Water Absorption (ASTM C 140): 5% with no unit greater than 7%.
	8. Freeze/Thaw Resistance (ASTM C 67): Resistant to 50 freeze/thaw cycles with no greater than 1% loss of material. Freeze-thaw testing requirements shall be waived for applications not exposed to freezing conditions.

	B. Efflorescence:  Brick shall be rated "not effloresced" when tested according to ASTM C 67.

	2.2 BRICK PAVERS
	A. Brick Pavers:  Light-traffic paving brick; ASTM C 902, Class SX, Type I, Application PX.  Provide brick without frogs or cores in surfaces exposed to view in the completed Work.
	1. Basis-of-Design Product:  The design for brick pavers is based on:
	a. Manufacturer (ICPI Member):  Willow Creek Concrete Products, Inc.

	12626 County Road 150
	Kimball, MN  55353
	Phone (888) 398-9631   Fax  (320) 398-5416
	WillowCreekPavingStones.com
	2. Permeable Interlocking Concrete Paver Units:
	a. Paver Type: Brickstone Concrete Paver
	b. Product Name Brickstone Permeable Paver
	c. Dimensions 3.95 in (100mm) x 7.90 in (200mm)
	d. Thickness 3.125 in. (80 mm)
	e.  Colors Available: Per Plan

	3. Material Standard: Comply with material standards set forth in ASTM C 936.
	4. Color Pigment Material Standard: Comply with ASTM C 979.
	5. Size: 3.95 inches x 7.90 inches x 3.125 inches thick.
	6. Average Compressive Strength (ASTM C 140): 8000 psi (55 MPa) with no individual unit under 7200 psi (50 MPa).
	7. Average Water Absorption (ASTM C 140): 5% with no unit greater than 7%.
	8. Freeze/Thaw Resistance (ASTM C 67): Resistant to 50 freeze/thaw cycles with no greater than 1% loss of material. Freeze-thaw testing requirements shall be waived for applications not exposed to freezing conditions.

	B. Efflorescence:  Brick shall be rated "not effloresced" when tested according to ASTM C 67.

	2.3 CITY BRICK PAVERS
	A. Brick Pavers:  Match city brick pavers in downtown area

	2.4 ACCESSORIES
	A. Job-Built Concrete Edge Restraints:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mixed concrete with minimum 28-day compressive strength of 3000 psi

	2.5 AGGREGATE SETTING-BED MATERIALS
	A. CRUSHED STONE FILLER, BEDDING, BASE AND SUBBASE
	1. Crushed stone with 90% fractured faces, LA Abrasion < 40 per ASTM C 131, minimum CBR of 80% per ASTM D 1883.
	2. Do not use rounded river gravel for base or bedding materials.
	3. All stone materials shall be washed with less than 1% passing the No. 200 sieve.
	4. Joint/opening filler, bedding, base and subbase: conforming to ASTM D 448 gradation as shown in Tables 1, 2 and 3 below:
	a. Table 1
	Grading Requirements for ASTM No. 8 Bedding and Joint/Opening Filler
	1) Sieve Size  Percent Passing
	2) ½” (12.5 mm)   100
	3) ⅜” (9.5 mm)   85 to 100
	4) No. 4 (4.75 mm)  10 to 30
	5) No. 8 (2.36 mm)  0 to 10
	6) No. 16 (1.16 mm)  0 to 5

	b. Table 2
	Grading Requirements for ASTM No. 57 Base
	1) Sieve Size  Percent Passing
	2) 1½ in. (37.5 mm)  100
	3) 1 in. (25 mm)  95 to 100
	4) ½ in. (12.5 mm)  25 to 60
	5) No. 4 (4.75 mm)  0 to 10
	6) No. 8 (2.36 mm)  0 to 5

	c. Table 3
	Grading Requirement for ASTM No. 2 Subbase
	1) Sieve Size  Percent Passing
	2) 3 in. (75 mm)  100
	3) 2½ in. (63 mm)  90 to 100
	4) 2 in. (50 mm)  35 to 70
	5) 1½ in. (37.5 mm)  0 to 15
	6) ¾ in. (19 mm)  0 to 5

	d. Gradation criteria for the bedding and base:
	1) D15 base stone /D50 bedding stone < 5.
	2) D50 base stone /D50 bedding stone > 2.



	B. Sand for Leveling Course:  Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate.
	C. Stone Screenings for Leveling Course:  Sound stone screenings complying with ASTM D 448 for Size No. 10.
	D. Sand for Joints:  Fine, sharp, washed, natural sand or crushed stone with 100 percent passing No. 16 sieve and no more than 10 percent passing No. 200 sieve.
	1. Provide sand of color needed to produce required joint color.

	E. Geotextile Fabric:
	1. Material Type and Description:  Willow Creek Paving Stones Underlayment Fabric
	2. Material Standard:  Exceeds ICPI minimum standard
	3. Supplier:  Willow Creek Concrete Products

	F. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications; made from polyolefins or polyesters, with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2; AASHTO M 288.
	2. Apparent Opening Size:  No. 60 sieve, maximum; ASTM D 4751.
	3. Permittivity:  0.02 per second, minimum; ASTM D 4491.
	4. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	G. Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, measured per t...
	1. Survivability:  Class 2; AASHTO M 288.
	2. Apparent Opening Size:  No. 40 sieve, maximum; ASTM D 4751.
	3. Permittivity:  0.5 per second, minimum; ASTM D 4491.
	4. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas indicated to receive paving, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Acceptance of Site Verification of Conditions:
	a. General Contractor shall inspect, accept and certify in writing to the paver installation subcontractor that site conditions meet specifications for the following items prior to installation of interlocking concrete pavers.
	b. Verify that sub-grade preparation, compacted density and elevations conform to specified requirements.
	c. Provide written density test results for soil sub-grade to the Owner, General Contractor and paver installation subcontractor.
	d. Verify location, type, and elevations of edge restraints, [concrete collars around] utility structures, and drainage pipes and inlets.
	e. Do not proceed with installation of bedding and interlocking concrete pavers until sub-grade soil conditions are corrected by the General Contractor or designated subcontractor.

	2. Proceed with installation only after unsatisfactory conditions have been corrected.
	3. Where pavers are to be installed over waterproofing, examine waterproofing installation, with waterproofing Installer present, for protection from paving operations.  Examine areas where waterproofing system is turned up or flashed against vertical...


	3.2 PREPARATION
	A. Verify that the soil sub-grade is free from standing water.
	B. Stockpile joint/opening filler, base and subbase materials such that they are free from standing water, uniformly graded, free of any organic material or sediment, debris, and ready for placement.
	C. Proof-roll prepared subgrade according to requirements in Division 31 Section "Earth Moving" to identify soft pockets and areas of excess yielding.  Proceed with unit paver installation only after deficient subgrades have been corrected and are rea...

	3.3 INSTALLATION, GENERAL
	A. Do not use unit pavers with chips, cracks, voids, discolorations, and other defects that might be visible in finished work.
	B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors and textures.
	C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped edges.  Cut units to provide pattern indicated and to fit adjoining work neatly.  Use full units without cutting where possible.  Hammer cutting is not accep...
	1. For concrete pavers, a block splitter may be used.

	D. Exercise care in handling coated brick pavers to prevent coated surfaces from contacting backs or edges of other units.  Remove coating from bonding surfaces before setting brick.
	E. Joint Pattern:  As indicated
	F. Tolerances:  Do not exceed 1/16-inch unit-to-unit offset from flush (lippage) nor 1/8 inch in 24 inches and 1/4 inch in 10 feet from level, or indicated slope, for finished surface of paving.
	G. Expansion and Control Joints:  Provide joint filler at locations and of widths indicated.  Install joint filler before setting pavers.  Make top of joint filler flush with top of pavers.
	H. Provide edge restraints as indicated.  Install edge restraints before placing unit pavers.
	1. Install edge restraints to comply with manufacturer's written instructions.  Install stakes at intervals required to hold edge restraints in place during and after unit paver installation.
	2. For metal edge restraints with top edge exposed, drive stakes at least 1 inch below top edge.
	3. Install job-built concrete edge restraints to comply with requirements in Division 03 Section "Cast-in-Place Concrete."
	4. Where pavers set in mortar bed are indicated as edge restraints for pavers set in aggregate setting bed, install pavers set in mortar and allow mortar to cure before placing aggregate setting bed and remainder of pavers.  Cut off mortar bed at a st...
	5. Where pavers embedded in concrete are indicated as edge restraints for pavers set in aggregate setting bed, install pavers embedded in concrete and allow concrete to cure before placing aggregate setting bed and remainder of pavers.  Hold top of co...

	I. Provide steps made of pavers as indicated.  Install paver steps before installing adjacent pavers.
	1. Where pavers set in mortar bed are indicated for steps constructed adjacent to pavers set in aggregate setting bed, install steps and allow mortar to cure before placing aggregate setting bed and remainder of pavers.  Cut off mortar bed at a steep ...


	3.4 AGGREGATE SETTING-BED APPLICATIONS – Standard Brick
	A. Compact soil subgrade uniformly to at least 95 percent of ASTM D 698 laboratory density.
	B. Proof-roll prepared subgrade to identify soft pockets and areas of excess yielding.  Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as di...
	C. Place separation geotextile over prepared subgrade, overlapping ends and edges at least 12 inches.
	D. Place aggregate subbase and base, compact by tamping with plate vibrator, and screed to depth indicated.
	E. Place drainage geotextile over compacted base course, overlapping ends and edges at least 12 inches.
	F. Place leveling course and screed to a thickness of 1 to 1-1/2 inches, taking care that moisture content remains constant and density is loose and constant until pavers are set and compacted.
	G. Treat leveling course with herbicide to inhibit growth of grass and weeds.
	H. Set pavers with a minimum joint width of 1/16 inch and a maximum of 1/8 inch, being careful not to disturb leveling base.  If pavers have spacer bars, place pavers hand tight against spacer bars.  Use string lines to keep straight lines.  Fill gaps...
	1. When installation is performed with mechanical equipment, use only unit pavers with spacer bars on sides of each unit.

	I. Vibrate pavers into leveling course with a low-amplitude plate vibrator capable of a 3500- to 5000-lbf compaction force at 80 to 90 Hz.  Perform at least three passes across paving with vibrator.  Vibrate under the following conditions:
	1. After edge pavers are installed and there is a completed surface or before surface is exposed to rain.
	2. Before ending each day's work, fully compact installed concrete pavers to within 36 inches of the laying face.  Cover pavers that have not been compacted, and leveling course on which pavers have not been placed, with nonstaining plastic sheets to ...

	J. Spread dry sand and fill joints immediately after vibrating pavers into leveling course.  Vibrate pavers and add sand until joints are completely filled, then remove excess sand.  Leave a slight surplus of sand on the surface for joint filling.
	K. Do not allow traffic on installed pavers until sand has been vibrated into joints.
	L. Repeat joint-filling process 30 days later.

	3.5 3.04     INSTALLATION
	A. Note: The minimum slope of the soil sub-grade should be 0.5%. Actual slope of soil sub-grade will depend on the drainage design. All drainpipes, observation wells, overflow pipes, and impermeable liner (if applicable) should be in place per the dra...

	3.6 General
	A. Any excess thickness of soil applied over the excavated soil sub-grade to trap sediment from adjacent construction activities shall be removed before application of the [geotextile] and subbase materials.
	B. Keep area where pavement is to be constructed free from sediment during entire job. [Geotextiles] Base and bedding materials contaminated with sediment shall be removed and replaced with clean materials.
	C. Do not damage drainpipes, overflow pipes, observation wells, or any inlets and other drainage appurtenances during installation. Report any damage immediately to the project engineer.
	D. Geotextiles
	1. place on bottom and sides of soil sub-grade. Secure in place to prevent wrinkling from vehicle tires and tracks.
	2. Overlap a minimum of 0.6 m (24 in.) in the direction of drainage.

	E. Open-graded sub-base and base
	1. Moisten, spread and compact the No. 2 subbase in 100 to 150 mm (4 to 6 in.) lifts [without wrinkling or folding the geotextile. Place subbase to protect geotextile from wrinkling under equipment tires and tracks].
	2. For each lift, make at least two passes in the vibratory mode then at least two in the static mode with a minimum 10 t (10 T) vibratory roller until there is no visible movement of the No. 2 stone. Do not crush aggregate with the roller.
	3. 3. The surface tolerance of the compacted No. 2 subbase shall be ±20 mm (± ¾ in.) over a 3 mm (10 ft.) straightedge.
	4. 4. Moisten, spread and compact No. 57 base in one 4 in. (100mm) thick lift.  On this layer, make at least two passes in the vibratory mode then at least two in the static mode with a minimum 10 t (10 T) vibratory roller until there is no visible mo...


	3.7 Target Moisture
	A. Determine a target density on the control strip during under the following conditions: (1) after initial placement and compaction of the base aggregate layer (2) when there is a perceptible change in the appearance or gradation of the aggregate, (3...

	3.8 3.04     INSTALLATION
	A. Test field density according to ASTM D 2922 Standard Test Methods for Density of Soil and Soil-Aggregate In-Place by Nuclear Methods (shallow depth). Field density tests shall be performed on compacted base materials to determine within acceptable ...

	3.9 Control Strip
	A. The Testing Company shall construct a control strip for the determination of a target density consisting of a single uniform lift as specified in the contract documents, but not more than 4 in. (100mm) thick and covering approximately 600 sq. yards...
	B. During construction of the control strip, the surface of the aggregate shall be visibly moist and maintained as such throughout construction and compaction.
	C. After initial placement of the aggregate base material, the compaction equipment shall make two passes over the entire surface of the control strip. Field densities and field moisture contents, using the backscatter/indirect method, shall be determ...
	D. The compaction equipment shall then make two additional passes over the entire surface of the control strip. After compaction, three separate, random field density and moisture content determinations shall be made; using the backscatter/indirect me...
	E. If the new average dry density exceeds the previous value by more than 1.2 pcf (20 kg/m3) then two additional passes of the equipment shall be carried out as described above. If the new average dry density does not exceed the previous value by more...
	F. Upon satisfactory completion of the completion of the control strip, an additional seven (7) field density and moisture tests, using the backscatter/indirect method, shall be taken at random locations and the dry density and moisture content values...
	G.  Compaction Equipment
	H. Use a smooth dual or single smooth drum, minimum 10 ton (10 T) vibratory roller or a minimum 13,500 lbf (60kN) centrifugal force, reversible vibratory plate compactor that provides maximum compaction force without crushing the aggregate base.
	I. Test Report
	1. The test report shall include the following:
	a. Project description.
	b. Sketch of the test area and test locations.
	c. Aggregate type and layer thickness.
	d. Aggregate characteristic properties: gradation, void ratio, bulk density.
	e. Compaction equipment type and weight.
	f. Static or vibratory compaction.
	g. Number of passes of the compaction equipment.
	h. Test number and location.
	i. Individual and average field wet density, moisture content, dry density values determined after each compaction operation in accordance with ASTM D 2922 Standard Test Methods for Density of Soil and Soil-aggregate In-Place by Nuclear Methods (Shall...
	j. Calculation of target density


	J. The surface tolerance of the compacted No. 57 base should not deviate more than +/- in. (25mm) over a 10 ft(3 m) straightedge.
	K. Bedding Layer
	1. Moisten, spread and compact the No. 8 bedding material.
	2. Fill voids left by removed screed rails with No. 8 stone.
	3. The surface tolerance of the screeded No. 8 bedding layer should not deviate more than ±13 mm (± ½ in.) over a 3 m (10 ft.) straightedge.
	4. Do not subject screeded bedding material to any pedestrian or vehicular traffic before paving unit installation begins.
	5. Permeable interlocking concrete pavers and joint/opening fill material
	6. Lay the paving units in the pattern(s) and joint widths shown on the drawings. Maintain straight pattern lines.
	7. Fill gaps at the edges of the paved area with cut units. Cut pavers subject to tire traffic shall be no smaller than ⅓ of a whole unit.
	8. Cut pavers to be placed along the edges with a [double-bladed splitter] or masonry saw.
	9. Fill the openings and joints with No. 8 stone.
	a. Note: Some paver joint widths may be narrow and not accept most of the No. 8 stone. Use joint material that will fill joints such as washed ASTM No. 89 or No. 9 stone.


	L. Remove excess aggregate by sweeping pavers clean.
	M. Compact and seat the pavers into the bedding material using a low-amplitude, 75-90 Hz plate compactor capable of at least 22 KN (5,000 lbs.) centrifugal compaction force. This will require at least two passes with the plate compactor.
	N. Do not compact within 2 m (6 ft) of the unrestrained edges of the paving units.
	O. Apply additional aggregate to the openings and joints if needed filling them completely. Remove excess aggregate by sweeping then compact the pavers. This will require at least two passes with the plate compactor.
	P. All pavers within 6 ft. (2 m) of the laying face must be left fully compacted at the end of each day.
	Q. The final surface tolerance of compacted pavers shall not deviate more than +/- 3/8th in (10 mm) under a 10 ft (3 m) long straightedge.
	R. The surface elevation of pavers shall be 3 to 6 mm (⅛ to ¼ in.) above adjacent drainage inlets, concrete collars or channels.

	3.10 FIELD QUALITY CONTROL
	A. After sweeping the surface clean, check final elevations for conformance to the drawings.
	B. Lippage: No greater than 3 mm (⅛ in.) difference in height between adjacent pavers.
	1. Note: The surface of the pavers may be (⅛ to ¼ in.) 3 to 6 mm above the final elevations after compaction. This helps compensate for possible minor settling normal to pavements.

	C. The surface elevation of pavers shall be 3 to 6 mm (⅛ to ¼ in.) above adjacent drainage inlets, concrete collars or channels.
	D. Bond lines for paver courses: +/- ½ in. (+/-15 mm) over a 50 ft (15 m) string line.

	3.06  PROTECTION
	E. After work in this section is complete, the General Contractor shall be responsible for protecting work from sediment deposition and damage due to subsequent construction activity on the site.
	F. PICP installation contractor shall return to site after 6 months from completion of the work and provide the following as required: fill paver joints with stones, replace broken or cracked pavers, and re-level settled pavers to initial elevations. ...

	3.11 OVERSTOCK
	A. Contractor to provide a 10% overstock for each brick type delivered to owner storage and protected from elements..



	328400_FL PLANTING IRRIGATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Dielectric fittings.
	9. Miscellaneous piping specialties.
	10. Sprinklers.
	11. Quick couplers.
	12. Drip irrigation specialties.
	13. Controllers.
	14. Boxes for automatic control valves.


	1.3 DEFINITIONS
	A. Circuit Piping:  Downstream from control valves to sprinklers, specialties, and drain valves.  Piping is under pressure during flow.
	B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.
	C. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.4 PERFORMANCE REQUIREMENTS
	A. Location of Sprinklers and Specialties:  Design location is approximate.  Make minor adjustments necessary to avoid plantings and obstructions such as signs and light standards.  Maintain 100 percent irrigation coverage of areas indicated.
	B. Minimum Working Pressures:  The following are minimum pressure requirements for piping, valves, and specialties unless otherwise indicated:
	1. Irrigation Main Piping:  60 psi.
	2. Circuit Piping:  55 psi.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Wiring Diagrams:  For power, signal, and control wiring.
	C. Coordination Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions su...
	D. Qualification Data:  For qualified Installer.
	E. As-Built Zoning Chart:  Show each irrigation zone and its control valve.
	F. Controller Timing Schedule:  Indicate timing settings for each automatic controller zone.
	G. Field quality-control reports.
	H. Operation and Maintenance Data:  For sprinklers, controllers and automatic control valves to include in operation and maintenance manuals.
	I. As-Built Drawings: Drawn on original plans, dimension final locations of all appurtenances, sleeves, wiring, etc.

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.

	1.8 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Construction Manager's written permission.


	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Impact Sprinklers:  Equal to 10 percent of amount installed for each type and size indicated, but no fewer than 2 units.
	2. Spray Sprinklers:  Equal to 10 percent of amount installed for each type and size indicated, but no fewer than 5 units.
	3. Bubblers:  Equal to 10 percent of amount installed for each type indicated, but no fewer than 20 units.
	4. Emitters:  Equal to 10 percent of amount installed for each type indicated, but no fewer than 20 units.



	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. Galvanized-Steel Pipe:  ASTM A 53/A 53M, Standard Weight, Type E, Grade B.
	1. Galvanized-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106/A 106M, Standard Weight, seamless-steel pipe with threaded ends.
	2. Galvanized, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard pattern.
	3. Malleable-Iron Unions:  ASME B16.39, Class 150, hexagonal-stock body with ball-and-socket, metal-to-metal, bronze seating surface, and female threaded ends.
	4. Cast-Iron Flanges:  ASME B16.1, Class 125.

	C. Ductile-Iron Pipe with Mechanical Joints:  AWWA C151, with mechanical-joint bell and spigot ends.
	1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	a. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.


	D. Ductile-Iron Pipe with Push-on Joint:  AWWA C151, with push-on-joint bell and spigot ends.
	1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	a. Gaskets:  AWWA C111, rubber.


	E. Soft Copper Tube:  ASTM B 88, Type L, water tube, annealed temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

	F. Hard Copper Tube:  ASTM B 88, Type L (ASTM B 88M, Type B), water tube, drawn temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

	G. PE Pipe with Controlled OD:  ASTM F 771, PE 3408 compound, SDR 11.
	1. PE Butt, Heat-Fusion Fittings:  ASTM D 3261.
	2. PE Socket-Type Fittings:  ASTM D 2683.

	H. PE Pressure Pipe:  AWWA C906, with DR of 7.3, 9, or 9.3 and PE compound number required to give pressure rating not less than 200 psig.
	1. PE Butt, Heat-Fusion Fittings:  ASTM D 3261.
	2. PE Socket-Type Fittings:  ASTM D 2683.

	I. PVC Pipe:  ASTM D 1785, PVC 1120 compound, Schedules 40 and 80.
	1. PVC Socket Fittings:  ASTM D 2466, Schedules 40 and 80.
	2. PVC Threaded Fittings:  ASTM D 2464, Schedule 80.
	3. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket ends.

	J. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, SDR 21.
	1. PVC Socket Fittings:  ASTM D 2467, Schedule 80.
	2. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends.


	2.2 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.
	F. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.3 MANUAL VALVES
	A. Curb Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Amcast Industrial Corporation; Lee Brass Company.
	b. Ford Meter Box Company, Inc. (The).
	c. Jones, James Company.
	d. McDonald, A. Y. Mfg. Co.
	e. Mueller Co.; Water Products Division.
	f. Red Hed Manufacturing & Supply.

	2. Description:
	a. Standard:  AWWA C800.
	b. NPS 1 (DN 25) and Smaller Pressure Rating:  100 psig (690 kPa) minimum
	c. NPS 1-1/4 to NPS 2 (DN 32 to DN 50) Pressure Rating:  80 psig (550 kPa) minimum
	d. Body Material:  Brass or bronze with ball or ground-key plug.
	e. End Connections:  Matching piping.
	f. Stem:  With wide-tee head.


	B. Curb-Valve Casing:
	1. Standard:  Similar to AWWA M44 for cast-iron valve casings.
	2. Top Section:  Telescoping, of length required for depth of burial of curb valve.
	3. Barrel:  Approximately 3-inch diameter.
	4. Plug:  With lettering "WATER."
	5. Bottom Section:  With base of size to fit over valve.
	6. Base Support:  Concrete collar.

	C. Shutoff Rods for Curb-Valve Casings:  Furnish one steel, tee-handle shutoff rod(s) with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve for Project.
	D. Bronze Ball Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full.


	E. Plastic Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Asahi/America, Inc.
	c. Colonial Engineering, Inc.
	d. Fischer, George Inc.
	e. Hayward Flow Control Systems; Hayward Industrial Products, Inc.
	f. IPEX Inc.
	g. Jomar International, LTD.
	h. KBI (King Bros. Industries).
	i. Legend Valve.
	j. NIBCO INC.
	k. Sloane, George Fischer, Inc.
	l. Spears Manufacturing Company.
	m. Thermoplastic Valves Inc.
	n. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-122.
	b. Pressure Rating:  125 psig (860 kPa) minimum
	c. Body Material:  PVC.
	d. Type:  Union.
	e. End Connections:  Socket or threaded.
	f. Port:  Full.


	F. Bronze Gate Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Hammond Valve.
	f. KITZ Corporation.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Powell Valves.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	k. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 2.
	b. Class:  125.
	c. CWP Rating:  200 psig (1380 kPa).
	d. Body Material:  ASTM B 62 bronze with integral seat and screw-in bonnet.
	e. Ends:  Threaded or solder joint.
	f. Stem:  Bronze, nonrising.
	g. Disc:  Solid wedge; bronze.
	h. Packing:  Asbestos free.
	i. Handwheel:  Malleable iron, bronze, or aluminum.



	2.4 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Cash Acme; a division of The Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Honeywell International Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:
	a. Standard:  ASSE 1003.
	b. Body Material:  Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining complying with AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).
	c. Pressure Rating:  Initial pressure of 150 psig (1035 kPa).
	d. End Connections:  Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).

	3. Capacities and Characteristics:
	a. Size:  2.5” NPS.
	b. Design Flow Rate:  80 gpm.
	c. Design Inlet Pressure:  unknown
	d. Design Outlet Pressure Setting:  80 psig.



	2.5 AUTOMATIC CONTROL VALVES
	A. Bronze, Automatic Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Buckner; a division of Storm Manufacturing Group Inc.
	b. Ceres Products Company.
	c. Champion Irrigation Products.
	d. Netafim USA.
	e. Superior Controls Co., Inc.
	f. Toro Company (The); Irrigation Division.
	g. Weathermatic.
	h. Rainbird Corporation
	i. Hunter Industries Incorporated

	2. Description:  Cast-bronze body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.

	B. Plastic, Automatic Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Buckner; a division of Storm Manufacturing Group Inc.
	b. Ceres Products Company.
	c. Champion Irrigation Products.
	d. Dig Corporation.
	e. Greenlawn Sprinkler Company.
	f. Hit Products Corporation.
	g. Hunter Industries Incorporated.
	h. Irritrol Systems.
	i. Nelson, L. R. Corporation.
	j. Netafim USA.
	k. Olson Irrigation Systems.
	l. Orbit Irrigation Products, Inc.
	m. Rain Bird Corporation.
	n. Superior Controls Co., Inc.
	o. Toro Company (The); Irrigation Division.
	p. Weathermatic.

	2. Description:  Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.6 AUTOMATIC DRAIN VALVES
	A. Description:  Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.7 TRANSITION FITTINGS
	A. General Requirements:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Transition Couplings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; DMD Division.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries.
	e. Smith-Blair, Inc; a Sensus company.
	f. Viking Johnson.

	2. Description:  AWWA C219, metal sleeve-type coupling for underground pressure piping.

	C. Plastic-to-Metal Transition Fittings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Harvel Plastics, Inc.
	b. Spears Manufacturing Company.

	2. Description:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-socket or threaded end.

	D. Plastic-to-Metal Transition Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.

	2. Description:  MSS SP-107, PVC four-part union.  Include one brass or stainless-steel threaded end, one solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.


	2.8 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material body with separating nonconductive insulating material suitable for system fluid, pressure, and temperature.
	B. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Epco Sales, Inc.
	d. Hart Industries International, Inc.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	f. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:  Factory-fabricated union, NPS 2 (DN 50) and smaller.
	a. Pressure Rating:  150 psig (1035 kPa) minimum at 180 deg F (82 deg C).
	b. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Epco Sales, Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:  Factory-fabricated, bolted, companion-flange assembly, NPS 2-1/2 to NPS 4 (DN 65 to DN 100) and larger.
	a. Pressure Rating:  150 psig (1035 kPa) minimum.
	b. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	D. Dielectric-Flange Kits:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Central Plastics Company.
	d. Pipeline Seal and Insulator, Inc.

	2. Description:  Nonconducting materials for field assembly of companion flanges, NPS 2-1/2 (DN 65) and larger.
	a. Pressure Rating:  150 psig (1035 kPa) minimum.
	b. Gasket:  Neoprene or phenolic.
	c. Bolt Sleeves:  Phenolic or polyethylene.
	d. Washers:  Phenolic with steel backing washers.


	E. Dielectric Couplings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Calpico, Inc.
	b. Lochinvar Corporation.

	2. Description:  Galvanized-steel coupling.
	a. Pressure Rating:  300 psig (2070 kPa) at 225 deg F (107 deg C).
	b. End Connections:  Female threaded.
	c. Lining:  Inert and noncorrosive, thermoplastic lining.


	F. Dielectric Nipples:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Perfection Corporation.
	b. Precision Plumbing Products, Inc.
	c. Victaulic Company.

	2. Description:  Electroplated steel nipple complying with ASTM F 1545.
	a. Pressure Rating:  300 psig (2070 kPa) at 225 deg F (107 deg C).
	b. End Connections:  Male threaded or grooved.
	c. Lining:  Inert and noncorrosive, propylene.



	2.9 MISCELLANEOUS PIPING SPECIALTIES
	A. Water Hammer Arresters:  ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.
	B. De-Ionizer Magnet:  OMNI ENVIRO H20 Energizer installed in-line at point of connection. Product by Quantum BioTek Canada, 1800-263-0048  H20Energizer.com
	C. Flow Sensor:  Data Industrial Badger Meter Model IR220P
	D. Pressure Gages:  ASME B40.1.  Include 4-1/2-inch-diameter dial, dial range of two times system operating pressure, and bottom outlet.

	2.10 QUICK COUPLERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Buckner; a division of Storm Manufacturing Group Inc.
	2. Ceres Products Company.
	3. Champion Irrigation Products.
	4. Hunter Industries Incorporated.
	5. Nelson, L. R. Corporation.
	6. Rain Bird Corporation.
	7. Toro Company (The); Irrigation Division.
	8. Weathermatic.

	B. Description:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with ASME B1.20.7, 3/4-11.5NH threads for garden hose on ...
	1. Locking-Top Option:  Vandal-resistant locking feature.  Include one matching key.


	2.11 DRIP IRRIGATION SPECIALTIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Agrifim.
	2. Aquarius Brands, Inc.
	3. Buckner; a division of Storm Manufacturing Group Inc.
	4. Dig Corporation.
	5. Geoflow, Inc.
	6. Hendrickson Bros.
	7. Hit Products Corporation.
	8. Irritrol Systems.
	9. Maxijet, Inc.
	10. NDS/Raindrip.
	11. Netafim USA.
	12. Olson Irrigation Systems.
	13. Orbit Irrigation Products, Inc.
	14. Rain Bird Corporation.
	15. Roberts Irrigation Products, Inc.
	16. Salco Products.
	17. Toro Company (The); Irrigation Division.

	B. Freestanding Emitters:  Device to deliver water at approximately 20 psig (138 kPa).
	1. Body Material:  PE or vinyl, with flow control.
	2. Riser to Emitter:  PE or PVC flexible tubing.
	3. Capacities and Characteristics:
	a. Flow:  1/2 gph, 1 gph, and 2 gph  at approximately 20 psig.
	b. Tubing:  PE or PVC; 1/8-inch minimum ID.


	C. Manifold Emitter Systems:  Manifold with tubing and emitters.
	1. Manifold:  With multiple outlets to deliver water to emitters.
	a. Body Material:  Plastic.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.

	2. Tubing:  PE or PVC; 1/8-inch minimum ID.
	3. Emitter:  Device to deliver water at approximately 20 psig.
	a. Body Material:  PE or vinyl, with flow control.


	D. Drip Tubes with Direct-Attached Emitters:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	E. Drip Tubes with Remote Discharge:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	F. Off-Ground Supports:  NO.
	G. Application Pressure Regulators:  Brass or plastic housing, NPS 3/4 (DN 20), with corrosion-resistant internal parts; capable of controlling outlet pressure to approximately 20 psig.
	H. Filter Units:  Brass or plastic housing, with corrosion-resistant internal parts; of size and capacity required for devices downstream from unit.
	I. Air Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.
	J. Vacuum Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.

	2.12 CONTROLLERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or approved equal.
	B. Description:
	1. Controller Stations for Automatic Control Valves:  Each station is variable from approximately 5 to 60 minutes.  Include switch for manual or automatic operation of each station.
	2. Interior Control Enclosures:  NEMA 250, Type 12, drip-proof, with locking cover and two matching keys.
	a. Body Material:  Molded plastic.
	b. Mounting:  Surface type for wall.

	3. Control Transformer:  24-V secondary, with primary fuse.
	4. Timing Device:  Adjustable, 24-hour, 14-day clock, with automatic operations to skip operation any day in timer period, to operate every other day, or to operate two or more times daily.
	a. Manual or Semiautomatic Operation:  Allows this mode without disturbing preset automatic operation.
	b. Nickel-Cadmium Battery and Trickle Charger:  Automatically powers timing device during power outages.
	c. Surge Protection:  Metal-oxide-varistor type on each station and primary power.

	5. Rain/Freeze Sensor:  Adjustable from one to seven days, to shut off water flow during rain.
	a. Rainbird WR2-RFC

	6. Wireless Remote
	a. Provide (2) Landscape and Irrigation Maintenance Remote (LIMR) units to Owner upon completion of project.

	7. Wiring:  UL 493, Type UF multiconductor, with solid-copper conductors; insulated cable; suitable for direct burial.
	a. Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers.
	b. Low-Voltage, Branch-Circuit Cables:  No. 14 AWG minimum, between controllers and automatic control valves; color-coded different from feeder-circuit-cable jacket color; with jackets of different colors for multiple-cable installation in same trench.
	c. Splicing Materials:  Manufacturer's packaged kit consisting of insulating, spring-type connector or crimped joint and epoxy resin moisture seal; suitable for direct burial.

	8. Concrete Base:  Reinforced precast concrete not less than 36 by 24 by 4 inches thick, and 6 inches greater in each direction than overall dimensions of controller.  Include opening for wiring.


	2.13 BOXES FOR AUTOMATIC CONTROL VALVES
	A. Plastic Boxes:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Nationwide Plastics, Inc.
	d. NewBasis.
	e. Oldcastle, Inc.
	f. Orbit Irrigation Products, Inc.
	g. USFilter/Plymouth Products, Inc.

	2. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Round, Square, or Rectangular.
	c. Sidewall Material:  PE, ABS, or FRP.
	d. Cover Material:  PE, ABS, or FRP.
	1) Lettering:  "IRRIGATION."



	B. Polymer-Concrete Boxes:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. Christy Concrete Products.
	e. NewBasis.
	f. Strongwell Corporation; Lenoir City Division.

	2. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Round, Square, Rectangular.
	c. Sidewall Material:  Polymer concrete with lateral and vertical sidewall design loading of 5000 lb minimum over 10 by 10 inches square.
	d. Cover Material:  Reinforced polymer concrete with cover design loading of 5000 lb minimum over 10 by 10 inches square.
	1) Lettering:  "IRRIGATION."



	C. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 3/4 inch minimum to 3 inches maximum.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."
	B. Install warning tape directly above pressure piping, 12 inches below finished grades, except 6 inches below subgrade under pavement and slabs.
	C. Drain Pockets:  Excavate to sizes indicated.  Backfill with cleaned gravel or crushed stone, graded from 3/4 to 3 inches, to 12 inches below grade.  Cover gravel or crushed stone with sheet of asphalt-saturated felt and backfill remainder with exca...
	D. Provide minimum cover over top of underground piping according to the following:
	1. Irrigation Main Piping:  Minimum depth of 18 inches.
	2. Circuit Piping:  12 inches.
	3. Drain Piping:  12 inches.
	4. Sleeves:  24 inches.


	3.2 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system.  Obtain Architect's approval before excavation.

	3.3 PIPING INSTALLATION
	A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	C. Install piping free of sags and bends.
	D. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	E. Install fittings for changes in direction and branch connections.
	F. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.
	G. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	H. Install underground thermoplastic piping according to ASTM D 2774 and ASTM F 690.
	I. Install expansion loops in control-valve boxes for plastic piping.
	J. Lay piping on solid subbase, uniformly sloped without humps or depressions.
	K. Install ductile-iron piping according to AWWA C600.
	L. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	M. Install water regulators with shutoff valve and strainer on inlet and pressure gage on outlet.  Install shutoff valve on outlet.  Install aboveground or in control-valve boxes.
	N. Water Hammer Arresters:  Install between connection to building main and circuit valves aboveground or in control-valve boxes.
	O. Install piping in sleeves under parking lots, roadways, and sidewalks.
	P. Install sleeves made of Schedule 80 PVC pipe and socket fittings, and solvent-cemented joints.
	Q. Install transition fittings for plastic-to-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 1-1/2 (DN 40) and Smaller:  Plastic-to-metal transition fittings.
	b. NPS 2 (DN 50) and Larger:  AWWA transition couplings.

	2. Aboveground Piping:
	a. NPS 2 (DN 50) and Smaller:  Plastic-to-metal transition unions.
	b. NPS 2 (DN 50) and Larger:  Use dielectric flange kits with one plastic flange.


	R. Install dielectric fittings for dissimilar-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 2 (DN 50) and Smaller:  Dielectric coupling or dielectric nipple.
	b. NPS 2-1/2 (DN 65) and Larger:  Prohibited except in control-valve box.

	2. Aboveground Piping:
	a. NPS 2 (DN 50) and Smaller:  Dielectric union.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Dielectric flange.
	c. NPS 5 (DN 125) and Larger:  Dielectric flange kit.

	3. Piping in Control-Valve Boxes:
	a. NPS 2 (DN 50) and Smaller:  Dielectric union.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Dielectric flange.
	c. NPS 5 (DN 125) and Larger:  Dielectric flange kit.



	3.4 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	E. Ductile-Iron Piping Gasketed Joints:  Comply with AWWA C600 and AWWA M41.
	F. Copper-Tubing Brazed Joints:  Construct joints according to CDA's "Copper Tube Handbook," using copper-phosphorus brazing filler metal.
	G. Copper-Tubing Soldered Joints:  Apply ASTM B 813 water-flushable flux to tube end unless otherwise indicated.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy (0.20 percent maximum lead content...
	H. PE Piping Fastener Joints:  Join with insert fittings and bands or fasteners according to piping manufacturer's written instructions.
	I. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	1. Plain-End PE Pipe and Fittings:  Use butt fusion.
	2. Plain-End PE Pipe and Socket Fittings:  Use socket fusion.

	J. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping:  Join according to ASTM D 2855.


	3.5 VALVE INSTALLATION
	A. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.
	B. Underground Iron Gate Valves, Resilient Seat:  Comply with AWWA C600 and AWWA M44.  Install in valve casing with top flush with grade.
	1. Install valves and PVC pipe with restrained, gasketed joints.

	C. Aboveground Valves:  Install as components of connected piping system.
	D. Pressure-Reducing Valves:  Install in boxes for automatic control valves or aboveground between shutoff valves.
	E. Throttling Valves:  Install in underground piping in boxes for automatic control valves.
	F. Drain Valves:  Install in underground piping in boxes for automatic control valves.

	3.6 DRIP IRRIGATION SPECIALTY INSTALLATION
	A. Install freestanding emitters on pipe riser to mounting height indicated.
	B. Install manifold emitter systems with tubing to emitters.  Plug unused manifold outlets.  Install emitters on off-ground supports at height indicated.
	C. Install multiple-outlet emitter systems with tubing to outlets.  Plug unused emitter outlets.  Install outlets on off-ground supports at height indicated.
	D. Install drip tubes with direct-attached emitters on ground.
	E. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height indicated.
	F. Install off-ground supports of length required for indicated mounted height of device.
	G. Install application pressure regulators and filter units in piping near device being protected, and in control-valve boxes.
	H. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.

	3.7 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting:  Install interior controllers on wall.
	1. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.

	B. Equipment Mounting:  Install exterior freestanding controllers on precast concrete bases.
	1. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) below piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas.

	3.8 CONNECTIONS
	A. Comply with requirements for piping specified in Division 22 Section "Facility Water Distribution Piping" for water supply from exterior water service piping, water meters, protective enclosures, and backflow preventers.  Drawings indicate general ...
	B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	C. Connect wiring between controllers and automatic control valves.

	3.9 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification specified in Division 22 Section "Identification for Plumbing Piping and Equipment."
	B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	1. Text:  In addition to identifying unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	C. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 31 Section "Earth Moving" for warning tapes.

	3.10 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Operational Test:  After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Any irrigation product will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.11 STARTUP SERVICE
	A. Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.


	3.12 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with, or not more than 1/2 inch above, finish grade.

	3.13 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.14 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.15 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Aboveground irrigation main piping, NPS 4 (DN 100) and smaller, shall be[ one of] the following:
	1. Galvanized-steel pipe and galvanized-steel pipe nipples; galvanized, gray-iron threaded fittings; and threaded joints.
	2. Type L (Type B)] hard copper tube, wrought- or cast-copper fittings, and soldered joints.

	D. Underground irrigation main piping, NPS 4 (DN 100) and smaller, shall be[ one of] the following:
	1. Schedule 40 or Schedule 80, PVC pipe and socket fittings, and solvent-cemented joints.
	2. SDR 21, PVC, pressure-rated pipe; Schedule 80, PVC socket fittings; and solvent-cemented joints.

	E. Circuit piping, NPS 2 1/2 (DN 50) and smaller, shall be one of the following:
	1. SIDR 9, PE, controlled ID pipe; insert fittings for PE pipe; and fastener joints.
	2. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	3. SDR 26, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	F. Underground Branches and Offsets at Sprinklers and Devices:  Schedule 80, PVC pipe; threaded PVC fittings; and threaded joints.
	1. Option:  Plastic swing-joint assemblies, with offsets for flexible joints, manufactured for this application.

	G. Risers to Aboveground Sprinklers and Specialties:  Schedule 80, PVC pipe and socket fittings; and solvent-cemented joints.
	H. Drain piping shall be one of the following:
	1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	2. SDR 21, 26, or 32.5, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.


	3.16 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves:  Use the following:
	1. NPS 2 (DN 50) and Smaller:  Curb valve, curb-valve casing, and shutoff rod.
	2. NPS 3 (DN 80) and Larger:  Iron gate valve, resilient seated; iron gate valve casing; and operating wrench(es).

	B. Drain Valves:
	1. NPS 1/2 and NPS 3/4 (DN 15 and DN 20):  Automatic drain valve.




	329113 SF - SOIL PREPARATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes planting soils specified by composition of the mixes.
	B. The scope of work includes all labor, materials, tools, supplies, equipment, facilities, transportation and services necessary for, and incidental to performing all operations in connection with furnishing, delivery, and installation of Planting So...
	1. The scope of work in this section includes, but is not limited to, the following:
	2. Locate, purchase, deliver and install Imported Planting Soil and soil amendments.
	3. Harvest and stockpile existing site soils suitable for Planting Soil.
	4. Modify existing stockpiled site soil.
	5. Locate, purchase, deliver and install subsurface Drain Lines.
	6. Fine grade Planting Soil.
	7. Install Compost into Planting Soil.
	8. Clean up and disposal of all excess and surplus material.

	C. Related Requirements:
	1. Section 311000 "Site Clearing" for topsoil stripping and stockpiling.
	2. Section 329300 “Plants” for planting, tree stabilization, mulches, and tree and plant protection.

	D. References: The following specifications and standards of the organizations and documents listed in this paragraph form a part of the Specification to the extent required by the references thereto. In the event that the requirements of the followin...
	1. ASTM: American Society of Testing Materials cited section numbers.
	2. U.S. Department of Agriculture, Natural Resources Conservation Service, 2003. National Soil Survey Handbook, title 430-VI. Available Online.
	3. US Composting Council www.compostingcouncil.org and http://compostingcouncil.org/admin/wp-content/plugins/wp-pdfupload/pdf/191/LandscapeArch_Specs.pdf.
	4. Methods of Soil Analysis, as published by the Soil Science Society of America (http://www.soils.org/).
	5. Up by Roots: healthy soils and trees in the built environment. 2008. J. Urban. International Society of Arboriculture, Champaign, IL.


	1.2 DEFINITIONS
	A. Acceptable drainage: Drainage rate is sufficient for the plants to be grown. Not too fast and not too slow. Typical rates for installed Planting Soil are between 1 - 5 inches per hour. Turf soils are often higher, but drainage rates above 2 - 3 inc...
	B. Amendment: material added to Topsoil to produce Planting Soil Mix. Amendments are classified as general soil amendments, fertilizers, biological, and pH amendments.
	C. Biological Amendment: Amendments such as Mycorrhizal additives, compost tea or other products intended to change the soil biology.
	D. Compacted soil: soil where the density of the soil is greater that the threshold for root limiting, and further defined in this specification.
	E. Compost: well decomposed stable organic material as defined by the US Composting Council and further defined in this specification.
	F. End of Warranty Acceptance: The date when the Owner’s Representative accepts that the plants and work in this section meet all the requirements of the warranty. It is intended that the materials and workmanship warranty for Planting, Planting Soil,...
	G. Existing Soil: Mineral soil existing at the locations of proposed planting after the majority of the construction within and around the planting site is completed and just prior to the start of work to prepare the planting area for soil modificatio...
	H. Fertilizer: amendment used for the purpose of adjusting soil nutrient composition and balance.
	I. Fine grading: The final grading of the soil to achieve exact contours and positive drainage, often accomplished by hand rakes or drag rakes other suitable devices, and further defined in this specification, and further defined in this specification.
	J. Finished grade: surface or elevation of Planting Soil after final grading and 12 months of settlement of the soil, and further defined in this specification.
	K. Imported Soil:  Soil that is transported to Project site for use.
	L. Installed soil: Planting soil and existing site soil that is spread and or graded to form a planting soil, and further defined in this specification
	M. Manufactured Soil:  Soil produced by blending soils, sand, stabilized organic soil amendments, and other materials to produce planting soil.
	N. Ped: a clump or clod of soil held together by a combination of clay, organic matter, and fungal hyphae, retaining the original structure of the harvested soil.
	O. Planting Soil:  Existing, on-site soil; imported soil; or manufactured soil that has been modified as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
	P. Scarify: Loosening and roughening the surface of soil and sub soil prior to adding additional soil on top, and further defined in this specification.
	Q. Soil Fracturing: Deep loosening the soil to the depths specified by using a back hoe, and further defined in this specification.
	R. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	S. Surface Soil:  Soil that is present at the top layer of the existing soil profile.  In undisturbed areas, surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	T. Topsoil: naturally produced and harvested soil from the A horizon or upper layers or the soil as further defined in this specification.
	U. USCC:  U.S. Composting Council.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. For each Compost product submit the following analysis by a recognized laboratory:
	a. pH
	b. Salt concentration (electrical conductivity)
	c. Moisture content %, wet weight basis
	d. Particle size % passing a selected mesh size, dry weight basis
	Physical contaminants (inerts) %, dry weight basis
	e. US EPA Class A standard, 40CFR § 503.13, Tables 1 and 3 levels Chemical Contaminants mg/kg (ppm)


	B. Samples:  For each bulk-supplied material in sealed containers labeled with content, source, and date obtained; providing an accurate representation of composition, color, and texture. Label samples to indicate product, characteristics, and locatio...
	1. Submit samples a minimum of 8 weeks prior to the anticipated date of the start of soil installation.
	2. Samples of all Topsoil, Compost, and Planting Soil shall be submitted at the same time as the particle size and physical analysis of that material.

	C. Soil testing Reports for Imported Topsoil and/or Planting Soil Mixes.
	1. Topsoil, stockpiled existing site soil and Planting Soil Mix testing: Submit soil test analysis report for each sample of Topsoil, stockpiled existing site soil and Planting Soil from an approved soil-testing laboratory as follows:
	a. Submit Topsoil, Planting Soil, and Compost testing at least 8 weeks before scheduled installation of Planting Soil Mixes. Submit Planting Soil Mix test no more than 2 weeks after the approval of the Topsoil and Compost. Do not submit to the testing...
	b. For each soil type, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious material; pH; and mineral ...
	c. If tests fail to meet the specifications, obtain other sources of material, retest and resubmit until accepted by the Owner’s Representative.
	d. All soil testing will be at the expense of the Contractor.

	2. Report suitability of tested soil for plant growth.
	a. Based upon the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nu...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.


	D. Provide the following other soil properties:
	1. pH and buffer pH.
	2. Percent organic content by oven dried weight.
	3. Nutrient levels by parts per million including: phosphorus, potassium, magnesium, manganese, iron, zinc and calcium. Nutrient test shall include the testing laboratory recommendations for supplemental additions to the soil for optimum growth of the...
	4. Soluble salt by electrical conductivity of a 1:2 soil water sample measured in Milliohm per cm.
	5. Cation Exchange Capacity (CEC)


	1.5 OBSERVATION OF THE WORK
	A. The Owner’s Representative may observe the work at any time. They may remove samples of materials for conformity to specifications. Rejected materials shall be immediately removed from the site and replaced at the Contractor's expense. The cost of ...
	1. The Owner’s Representative may utilize the Contractor’s penetrometer and moisture meter at any time to check soil compaction and moisture.

	B. The Owner’s Representative shall be informed of the progress of the work so the work may be observed at the following key times in the construction process. The Owner’s Representative shall be afforded sufficient time to schedule visit to the site....
	1. Existing soil conditions review: Prior to the start of any soil modification that will utilize or modify the existing soil.
	2. Excavation review: Observe each area of excavation prior to the installation of any Planting Soil.
	3. Drain line installation review: Upon completion of the installation of drain lines and prior to the installation of any Planting Soil
	4. Completion of soil modifications review: Upon completion of all soil modification and installation of planting soil.
	5. Soil mockup review: Prior to the installation of any planting soils, install one mockup of a typical sloped planting bed for review. The mockup area may remain as part of the installed work at the end of the project if protected from further compac...
	6. Completion of fine grading and surface soil modifications review: Upon completion of all surface soil modifications and fine grading but prior to the installation of shrubs, or ground covers.


	1.6 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	1. Including, but not limited to, compaction testing and soil moisture testing during installation of planting soil.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: The installer shall be a firm having at least 5 years of experience of a scope similar to that required for the work, including the preparation, mixing and installation of soil mixes to support planting. The installer of t...
	1. Installer Field Supervision: When any Planting Soil work is in progress, installer shall maintain, on site, an experienced full-time supervisor who can communicate successfully with the Owner’s Representative.
	2. Installer’s field supervisor shall have a minimum of five years experience as a field supervisor installing soil, shall be trained and proficient in the use of field surveying equipment to establish grades and can communicate successfully with the ...
	3. The installer’s crew shall be experienced in the installation of Planting Soil, plantings, and irrigation (where applicable) and interpretation of planting plans, soil installation plans, and irrigation plans (where applicable).
	4. Submit references of past projects and employee training certifications that support that the Contractors meet all of the above installer qualifications and applicable licensures.

	B. Soil testing laboratory qualifications: An independent laboratory, with the experience and capability to conduct the testing indicated and that specializes in USDA agricultural soil testing, Planting Soil Mixes, and the types of tests to be perform...
	C. All delivered and installed Planting Soil shall conform to the approved submittals sample color, texture and approved test analysis.
	1. The Owner’s Representative may request samples of the delivered or installed soil be tested for analysis to confirm the Planting Soil conforms to the approved material.
	2. All testing shall be performed by the same soil lab that performed the original Planting Soil testing.
	3. Testing results shall be within 10% plus or minus of the values measured in the approved Planting Soil Mixes.
	4. Any Planting Soil that fails to meet the above criteria, if requested by the Owner’s Representative, shall be removed and new soil installed.

	D. Soil compaction testing: following installation or modification of soil, test soil compaction with a penetrometer.
	1. Maintain at the site at all times a soil cone penetrometer with pressure dial and a soil moisture meter to check soil compaction and soil moisture.
	2. Prior to testing the soil with the penetrometer check the soil moisture and penetrometer readings in the mockup soils. Penetrometer readings are impacted by soil moisture and excessively wet or dry soils will read significantly lower or higher than...
	3. The penetrometer readings shall be within 20% plus or minus of the readings in the approved mockup when at similar moisture levels.

	1.8 SOIL COMPACTION – GENERAL REQUIREMENTS
	A. Except where more stringent requirements are defined in this specification. The following parameters shall define the general description of the threshold points of soil compaction in existing, modified or installed soil and subsoil.
	B. The following are threshold levels of compaction as determined by each method.
	1. Acceptable Compaction: Good rooting anticipated, but increasing settlement expected as compaction is reduced and/or in soil with a high organic matter content.
	a. Bulk Density Method – Varies by soil type see Chart on page 32 in Up By Roots.
	b. Standard Proctor Method – 75-85%; soil below 75% is unstable and will settle excessively.
	c. Penetration Resistance Method – about 75-250 psi, below 75 psi soil becomes increasingly unstable and will settle excessively.

	2. Root limiting Compaction: Root growth is limited with fewer, shorter and slower growing roots.
	a. Bulk Density Method – Varies by soil type see Chart on page 32 in Up By Roots.
	b. Standard Proctor Method – above approximately 85%.
	c. Penetration Resistance Method – about 300 psi.

	3. Excessive Compaction: Roots not likely to grow but can penetrate soil when soil is above field capacity.
	a. Bulk Density Method – Varies by soil type see Chart on page 32 in Up By Roots.
	b. Standard Proctor Method – Above 90%.
	c. Penetration Resistance Method – Approximately above 400 psi



	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Weather: Do not mix, deliver, place or grade soils when frozen or with moisture above field capacity.
	B. Protect soil and soil stockpiles, including the stockpiles at the soil blender’s yard, from wind, rain and washing that can erode soil or separate fines and coarse material, and contamination by chemicals, dust and debris that may be detrimental to...
	C. All manufactured packaged products and material shall be delivered to the site in unopened containers and stored in a dry enclosed space suitable for the material and meeting all environmental regulations. Biological additives shall be protected fr...
	D. Deliver all chemical amendments in original, unopened containers with original labels intact and legible, which state the guaranteed chemical analysis. Store all chemicals in a weather protected enclosure.
	E. Bulk material: Coordinate delivery and storage with Owner’s Representative and confine materials to neat piles in areas acceptable to Owner’s Representative


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Regional Materials:  Imported soil, manufactured planting soil, and soil amendments shall be manufactured within 500 miles (800 km) of Project site from materials that have been extracted, harvested, or recovered, as well as manufactured, within 50...
	B. IMPORTED TOPSOIL
	1. Imported Topsoil definition: Fertile, friable soil containing less than 5% total volume of the combination of subsoil, refuse, roots larger than 1 inch diameter, heavy, sticky or stiff clay, stones larger than 2 inches in diameter, noxious seeds, s...
	2. Sources:  Take imported, unamended soil from sources that are naturally well-drained sites where topsoil occurs at least 4 inches (100 mm) deep, not from bogs, or marshes; and that do not contain undesirable organisms; disease-causing plant pathoge...
	3. Imported Topsoil shall meet the following physical and chemical criteria:
	a. Soil texture: USDA loam, sandy clay loam or sandy loam with clay content between 15 and 25%. And a combined clay/silt content of no more than 55%.
	b. pH value shall be between 5.5 and 7.0.
	c. Percent organic matter (OM): 2.0-5.0%, by dry weight.
	d. Soluble salt level: Less than 2 mmho/cm.
	e. Soil chemistry suitable for growing the plants specified.

	4. Imported Topsoil shall be a harvested soil from fields or development sites. The organic content and particle size distribution shall be the result of natural soil formation.
	5. Imported Topsoil for Planting Soil shall NOT have been screened and shall retain soil peds or clods larger than 2 inches in diameter throughout the stockpile after harvesting. If available soils have already been screened, stockpiled lean clay soil...
	6. Provide a two gallon sample from each Imported Topsoil source with required soil testing results. The sample shall be a mixture of the random samples taken around the source stockpile or field. The soil sample shall be delivered with soil peds inta...

	C. COMPOST
	1. Compost: Blended and ground leaf, wood and other plant based material, composted for a minimum of 9 months and at temperatures sufficient to break down all woody fibers, seeds and leaf structures, free of toxic material at levels that are harmful t...
	2. Compost shall be commercially prepared Compost and meet US Compost Council STA/TMECC criteria or as modified in this section for “Compost as a Landscape Backfill Mix Component”.
	3. Compost shall comply with the following parameters:
	a. pH: 5.5 - 8.0.
	b. Soil salt (electrical conductivity): maximum 5 dS/m (mmhos/cm).
	c. Moisture content %, wet weight basis: 30 – 60.
	d. Particle size, dry weight basis: 98% pass through 3/4 inch screen or smear.
	e. Solvita maturity test: > 6.
	f. Physical contaminants (inerts), %, dry weight basis: <1%.
	g. Chemical contaminants, mg/kg (ppm): meet or exceed US EPA Class A standard, 40CFR § 503.13, Tables 1 and 3 levels.
	h. Biological contaminants select pathogens fecal coliform bacteria, or salmonella, meet or exceed US EPA Class A standard, 40 CFR § 503.32(a) level requirements.

	4. Provide a two gallon sample with manufacturer’s literature and material certification that the product meets the requirements.

	D. COARSE SAND
	1. Clean, washed, sand, free of toxic materials
	2. Coarse concrete sand, ASTM C-33 Fine Aggregate, with a Fines Modulus Index of 2.8 and 3.2.
	3. Coarse Sands shall be clean, sharp, natural Coarse Sands free of limestone, shale and slate particles. Manufactured Coarse Sand shall not be permitted.
	4. pH shall be lower than 7.0.
	5. Provide Coarse Sand with the following particle size distribution:
	Sieve     Percent passing
	3/8 inch (9.5 mm)   100
	No 4 (4.75 mm)    95-100
	No 8 (2.36 mm)    80-100
	No 16 (1.18 mm)   50-85
	No 30 (.60 mm)    25-60
	No 50 (.30 mm)    10-30
	No 100 (.15 mm)   2-10
	No 200 (0.75 mm   2-5
	6. Provide a two gallon sample with manufacturer’s literature and material certification that the product meets the requirements.


	2.2 PLANTING SOILS SPECIFIED BY COMPOSITION
	A. General definition: Mixes of Imported Topsoil, Coarse Sand, and Compost and certain excavated and stockpiled site soils to make a new soil that meets the project goals for the indicated planting area. These must be mixed off-site, and may vary in M...
	B. Planting Mix - moderately slow draining soil for all planting areas
	1. A Mix of Imported Topsoil, Coarse Sand and Compost. Lean clay soils removed and stockpiled from the site may be included in the mix if the topsoil has low clay content and the imported topsoil lacks sufficient structure to give good tilth, aeration...
	2. Final tested organic matter between 2.75 and 4% (by dry weight).
	3. Mix the Coarse Sand and Compost together first and then add to the Topsoil. Mix with a loader bucket to loosely incorporate the Topsoil into the Coarse Sand/Compost Mix. DO NOT OVER MIX! Do not mix with a soil blending machine. Do not screen the so...
	4. At the time of final grading, add fertilizer if required to the Planting Soil at rates recommended by the testing results for the plants to be grown.
	5. Provide a two gallon sample with testing data that includes recommendations for chemical additives for the types of plants to be grown. Samples and testing data shall be submitted at the same time.
	6. Unacceptable Properties:  Clean soil of the following:
	a. Unacceptable Materials:  Concrete slurry, concrete layers or chunks, cement, plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, acid, and other extraneous materials that are harmful to plant gro...

	7. Manufacturers:  Subject to compliance with above requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 71 Soil and Stone, Mills, WY



	2.3 INORGANIC SOIL AMENDMENTS
	A. Sand:  Clean, washed, natural or manufactured, free of toxic materials, and according to ASTM C 33/C 33M.

	2.4 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter produced by composting feedstock, and bearing USCC's "Seal of Testing Assurance," and as follows:
	1. Reaction:  pH of 5.5 to 8.
	2. Soluble-Salt Concentration:  Less than 4 dS/m.
	3. Moisture Content:  35 to 55 percent by weight.
	4. Organic-Matter Content:  30 to 40 percent of dry weight.
	5. Particle Size:  Minimum of 98 percent passing through a 2-inch (50-mm) sieve.

	B. Wood Derivatives:  Shredded and composted, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	C. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...

	2.5 FERTILIZERS
	A. Slow-Release Fertilizer with Mycorrhizae: Mycor Plant Saver 4-7-4 applied at a rate recommended by manufacturer by plant size.
	1. Additional fertilizers as recommended by soil testing.
	a. Contractor to supply a proposal to add chemical fertilizers to landscape architect based on soil testing recommendations.


	B. Pre-emergent herbicides
	1. Chemical herbicides are designed to prevent seeds of selective plants from germinating. Exact type of herbicide shall be based on the specific plants to be controlled and the most effective date of application.
	2. Submit report of expected weed problems and the recommendation of the most effective control for approval by Owner’s Representative. Provide manufacturer’s literature and material certification that the product meets the requirements.



	PART 3 -  EXECUTION
	3.1 SITE EXAMINATION
	A. Prior to installation of Planting Soil, examine site to confirm that existing conditions are satisfactory for the work of this section to proceed.
	1. Confirm that the subgrade is at the proper elevation and compacted as required.
	2. Confirm that surface all areas to be filled with Planting Soil are free of construction debris, refuse, compressible or biodegradable materials, stones greater than 2 inches diameter, soil crusting films of silt or clay that reduces or stops draina...
	3. Confirm that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been dep...
	4. Confirm that no adverse drainage conditions are present.
	5. Confirm that no conditions are present which are detrimental to plant growth.
	6. Confirm that utility work has been completed per the drawings.
	7. Confirm that irrigation work, which is shown to be installed below prepared soil levels, has been completed.
	8. If unsatisfactory conditions are encountered, notify the Owner’s Representative immediately to determine corrective action before proceeding.


	3.2 COORDINATION WITH PROJECT WORK
	A. The Contractor shall coordinate with all other work that may impact the completion of the work.
	B. Prior to the start of work, prepare a detailed schedule of the work for coordination with other trades.
	C. Coordinate the relocation of any irrigation lines, heads or the conduits of other utility lines that are in conflict with tree locations. Root balls shall not be altered to fit around lines. Notify the Owner’s Representative of any conflicts encoun...

	3.3 GRADE AND ELEVATION CONTROL
	A. Provide grade and elevation control during installation of Planting Soil. Utilize grade stakes, surveying equipment, and other means and methods to assure that grades and contours conform to the grades indicated on the plans.

	3.4         SITE PREPARATION
	A.    Excavate to the proposed subgrade. Maintain all required angles of repose of the adjacent materials as shown on the drawings or as required by this specification. Do not over excavate compacted subgrades of adjacent pavement or structures. Maint...
	B. Remove all construction debris and material including any construction materials from the subgrade.
	C. Confirm that the subgrade is at the proper elevation and compacted as required. Subgrade elevations shall slope away from ice rink and splash pad areas.
	D. In areas where Planting Soil is to be spread, confirm subgrade has been scarified.
	E. Protect adjacent walls, walks and utilities from damage or staining by the soil. Use 1/2 inch plywood and or plastic sheeting as directed to cover existing concrete, metal and masonry work and other items as directed during the progress of the work.
	1. At the end of each working day, clean up any soil or dirt spilled on any paved surface.
	2. Any damage to the paving or site features or work shall be repaired at the Contractor’s expense.


	3.5 SOIL MOISTURE
	A. Volumetric soil moisture level, in both the Planting Soil and the root balls of all plants, prior to, during and after planting shall be above permanent wilt point and below field capacity for each type of soil texture within the following ranges.
	B. The Contractor shall confirm the soil moisture levels with a moisture meter (Digital Soil Moisture Meter, DSMM500 by General Specialty Tools and Instruments, or approved equivalent). If moisture is found to be too low, the planting holes shall be f...

	3.6 PLANTING SOIL AND PLANTING SOIL MIX INSTALLATION

	A. Prior to installing any Planting Soil from stockpiles or Planting Soil Mixes blended off site, the Owner’s Representative shall approve the condition of the subgrade and the previously installed subgrade preparation and the installation of subsurfa...
	B. All equipment utilized to install or grade Planting Soils shall be wide track or balloon tire machines rated with a ground pressure of 4 psi or less if equipment will be driving on planting soils. All grading and soil delivery equipment shall have ...
	C. In areas of soil installation above existing subsoil, scarify the subgrade material prior to installing Planting Soil.
	1. Scarify the subsoil of the subgrade to a depth of 3 – 6 inches with the teeth of the back hoe or loader bucket, tiller or other suitable device.
	2. Immediately install the Planting Soil. Protect the loosened area from traffic. DO NOT allow the loosened subgrade to become compacted.
	3. In the event that the loosened area becomes overly compacted, loosen the area again prior to installing the Planting Soil.

	D. Install the Planting Soil in 12 - 18 inch lifts to the required depths. Apply compacting forces to each lift as required to attain the required compaction. Scarify the top of each lift prior to adding more Planting Soil by dragging the teeth of a l...
	E. Phase work such that equipment to deliver or grade soil does not have to operate over previously installed Planting Soil. Work in rows of lifts the width of the extension of the bucket on the loader. Install all lifts in one row before proceeding t...
	F. Installing soil with soil or mulch blowers or soil slingers shall not be permitted due to the over mixing and soil ped breakdown cause by this type of equipment.
	G. Where travel over installed soil is unavoidable, limit paths of traffic to reduce the impact of compaction in Planting Soil. Each time equipment passes over the installed soil it shall reverse out of the area along the same path with the teeth of t...
	H. The depths and grades shown on the drawings are the final grades after settlement and shrinkage of the compost material. The Contractor shall install the Planting Soil at a higher level to anticipate this reduction of Planting Soil volume. A minimu...
	3.7 COMPACTION REQUIREMENTS FOR INSTALLED OR MODIFIED PLANTING SOIL

	A. Compact installed Planting Soil to the compaction rates indicated and using the methods approved for the soil mockup. Compact each soil lift as the soil is installed.
	B. Existing soil that is modified by tilling, ripping or fracturing shall have a density to the depth of the modification, after completion of the loosening, such that the penetrometer reads approximately 75 to 250 psi at soil moisture approximately t...
	C. Installed Planting Soil Mix and re-spread existing soil shall have a soil density through the required depth of the installed layers of soil, such that the penetrometer reads approximately 75 to 250 psi at soil moisture approximately the mid-point ...
	D. Planting Soil compaction shall be tested at each lift using a penetrometer calibrated to the mockup soil and its moisture level. The same penetrometer and moisture meter used for the testing of the mockup shall be used to test installed soil throug...
	E. Prepare test reports. Label each sample and test report with the date, location keyed to a site plan or other location system, visible conditions when and where sample was taken, and sampling depth.
	F. Maintain moisture conditions within the Planting Soil during installation or modification to allow for satisfactory compaction. Suspend operations if the Planting Soil becomes wet. Apply water if the soil is overly dry.
	G. Provide adequate equipment to achieve consistent and uniform compaction of the Planting Soils. Use the smallest equipment that can reasonably perform the task of spreading and compaction. Use the same equipment and methods of compaction used to con...
	H. Do not pass motorized equipment over previously installed and compacted soil except as authorized below.
	1. Light weight equipment such as trenching machines or motorized wheel barrows is permitted to pass over finished soil work.
	2. If work after the installation and compaction of soil compacts the soil to levels greater than the above requirements, follow the requirements of the paragraph "Over Compaction Reduction" below

	3.8 OVER COMPACTION REDUCTION

	A. Any soil that becomes compacted to a density greater than the specified density and/or the density in the approved mockup shall be dug up and reinstalled. This requirement includes compaction caused by other sub-contractors after the Planting Soil ...
	B. Surface roto tilling shall not be considered adequate to reduce over compaction at levels 6 inches or greater below finished grade.
	3.9 INSTALLATION OF CHEMICAL ADDITIVES

	A. Following the installation of each soil and prior to fine grading and installation of the Compost till layer, apply chemical additives as recommended by the soil test, and appropriate to the soil and specific plants to be installed.
	B. Types, application rates and methods of application shall be approved by the Owner’s Representative prior to any applications.
	1.2 FINE GRADING
	A. The Owner’s Representative shall approve all rough grading prior to the installation of Compost, fine grading, planting, and mulching.
	B. Grade the finish surface of all planted areas to meet the grades shown on the drawings, allowing the finished grades to remain higher (10 – 15% of depth of soil modification) than the grades on the grading plan, as defined in paragraph Planting Soi...
	C. Utilize hand equipment, small garden tractors with rakes, or small garden tractors with buckets with teeth for fine grading to keep surface rough without further compaction. Do not use the flat bottom of a loader bucket to fine grade, as it will ca...
	D. Provide for positive drainage from all areas toward the existing inlets, drainage structures and or the edges of planting beds. Adjust grades as directed to reflect actual constructed field conditions of paving, wall and inlet elevations. Notify th...
	E. Provide smooth, rounded transitions between slopes of different gradients and direction. Modify the grade so that the finish grade before adding mulch and after settlement is one or two inches below all paving surfaces or as directed by the drawings.
	F. Fill all dips and remove any bumps in the overall plane of the slope. The tolerance for dips and bumps in shrub and ground cover planting areas shall be a 2 inch deviation from the plane in 10 feet. The tolerance for dips and bumps in lawn areas sh...
	3.10 INSTALLATION OF COMPOST TILL LAYER
	A. After Planting Soil Mixes are installed in planting bed areas and just prior to the installation of shrub or groundcover plantings, spread 3 – 4 inches of Compost over the beds and roto till into the top 4 - 6 inches of the Planting Soil. This step...

	3.11 PLANTING SOIL AND MODIFIED EXISTING SOIL PROTECTION
	A. The Contractor shall protect installed and/or modified Planting Soil from damage including contamination and over compaction due to other soil installation, planting operations, and operations by other Contractors or trespassers. Maintain protectio...
	B. Loosen compacted Planting Soil and replace Planting Soil that has become contaminated as determined by the Owner’s Representative. Planting Soil shall be loosened or replaced at no expense to the Owner.
	C. Till and restore grades to all soil that has been driven over or compacted during the installation of plants.
	D. Where modified existing soil has become contaminated and needs to be replaced, provide imported soil that is of similar composition, depth and density as the soil that was removed.

	3.12 PROTECTION DURING CONSTRUCTION
	A. The Contractor shall protect planting and related work and other site work from damage due to planting operations, operations by other Contractors or trespassers.
	B. Maintain protection during installation until the date of plant acceptance (see specifications section – Planting). Treat, repair or replace damaged work immediately.
	C. Provide temporary erosion control as needed to stop soil erosion until the site is stabilized with mulch, plantings or turf.
	D. Damage done by the Contractor, or any of their sub-contractors to existing or installed plants, or any other parts of the work or existing features to remain, including large existing trees, soil, paving, utilities, lighting, irrigation, other fini...

	3.13 CLEAN-UP
	A. During installation, keep the site free of trash, pavements reasonably clean and work area in an orderly condition at the end of each day. Remove trash and debris in containers from the site no less than once a week.
	B. Immediately clean up any spilled or tracked soil, fuel, oil, trash or debris deposited by the Contractor from all surfaces within the project or on public right of ways and neighboring property.
	C. Once installation is complete, wash all soil from pavements and other structures. Ensure that mulch is confined to planting beds and that all tags and flagging tape are removed from the site. The Owner’s Representative seals are to remain on the tr...
	D. Make all repairs to grades, ruts, and damage to the work or other work at the site.
	E. Remove and dispose of all excess Planting Soil, subsoil, mulch, plants, packaging, and other material brought to the site by the Contractor.

	3.14 SUBSTANTIAL COMPLETION ACCEPTANCE
	A. Upon written notice from the Contractor, the Owners Representative shall review the work and make a determination if the work is substantially complete.
	B. The date of substantial completion of the planting soil shall be the date when the Owner’s Representative accepts that all work in Planting, Planting Soil, and Irrigation installation sections is complete.

	3.15 FINAL ACCEPTANCE / SOIL SETTLEMENT
	A. At the end of the plant warranty and maintenance period, (see Specification section - Planting) the Owner’s Representative shall observe the soil installation work and establish that all provisions of the contract are complete and the work is satis...
	B. Restore any soil settlement and or erosion areas to the grades shown on the drawings. When restoring soil grades remove plants and mulch and add soil before restoring the planting. Do not add soil over the root balls of plants or on top of mulch.
	C. Failure to pass acceptance: If the work fails to pass final acceptance, any subsequent observations must be rescheduled as per above. The cost to the Owner for additional observations will be charged to the Contractor at the prevailing hourly rate ...

	3.16 PROTECTION AND CLEANING
	A. Protection Zone:  Identify protection zones according to Section 015639 "Temporary Tree and Plant Protection."
	B. Protect areas of in-place soil from additional compaction, disturbance, and contamination.  Prohibit the following practices within these areas except as required to perform planting operations:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Vehicle traffic.
	4. Foot traffic.
	5. Erection of sheds or structures.
	6. Impoundment of water.
	7. Excavation or other digging unless otherwise indicated.

	C. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, and debris and legally dispose of them off Owner's property unless otherwise indicated.
	1. Dispose of excess subsoil and unsuitable materials on-site where directed by Owner.




	329300_FL PLANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All planting shall conform to City of Casper Standard Specification for Public Works Construction and Infrastructure Improvements and this document, whichever is more stringent.

	1.2 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Planting soils.
	3. Tree stabilization.
	4. Tree grates.

	B. Related Sections:
	1. Division 01 Section "Temporary Tree and Plant Protection" for protecting, trimming, pruning, repairing, and replacing existing trees to remain that interfere with, or are affected by, execution of the Work.
	2. Division 31 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	3. Division 31 Section "Earth Moving" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	4. Division 33 Section "Subdrainage" for below-grade drainage of landscaped areas, paved areas, and wall perimeters.


	1.3 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly su...
	C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container.  Ball size is not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required.
	D. Bare-Root Stock:  Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than minimum root spread according to ANSI Z60.1 for type and size of plant required.
	E. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	F. Fabric Bag-Grown Stock:  Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag.  Fabric bag size is not less than diameter, depth, and volume requ...
	G. Finish Grade:  Elevation of finished surface of planting soil.
	H. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	I. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	J. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fung...
	K. Planting Area:  Areas to be planted.
	L. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	M. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	N. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	O. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface.
	P. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	Q. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	R. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be...

	B. Samples for Verification:  For each of the following:
	1.  Organic Mulch:  1-quart (1-liter) volume of each organic mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished...
	2. Mineral Mulch:  2 lb (1.0 kg) of each mineral mulch required, in sealed plastic bags labeled with source of mulch.  Sample shall be typical of the lot of material to be delivered and installed on the site; provide an accurate indication of color, t...
	3. Tree Grates and Accessories:  Manufacturer's standard size delivered to the site for review, to verify design and color selected.

	C. Qualification Data:  For qualified landscape Installer.  Include list of similar projects completed by Installer demonstrating Installer's capabilities and experience.  Include project names, addresses, and year completed, and include names and add...
	D. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	E. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance of plants during a calendar year.  Submit before start of required maintenance periods.
	F. Warranty:  Sample of warranty.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the Professional Landcare Network or the American Nursery and Landscape Association.
	2. Experience:  Five years' experience in landscape installation in addition to requirements in Division 01 Section "Quality Requirements."
	3. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	4. Pesticide Applicator:  State licensed, commercial.

	B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	1. Selection of plants purchased under allowances will be made by Architect, who will tag plants at their place of growth before they are prepared for transplanting.

	C. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	D. Plant Material Observation:  Architect may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Architect retains right to observe tr...
	E. Preinstallation Conference:  Conduct conference at Project site.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.

	C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	E. Handle planting stock by root ball.
	F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to 18 deg C) until planting.
	G. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  Reject dried-out plants.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.


	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Construction Manager's written permission.

	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...

	1.8 WARRANTY
	A. Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	b. Structural failures including plantings falling or blowing over.
	c. Faulty performance of tree stabilization, tree grates.
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	2. Warranty Periods from Date of Substantial Completion:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.

	3. Include the following remedial actions as a minimum:
	a. Immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. A limit of one replacement of each plant will be required except for losses or replacements due to failure to comply with requirements.
	d. Provide extended warranty for period equal to original warranty period, for replaced plant material.



	1.9 MAINTENANCE SERVICE
	A. Initial Maintenance Service for Trees and Shrubs:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue until plantings are acceptab...
	1. Maintenance Period: Three months from date of Substantial Completion. If Substantial Completion occurs in the fall or during a non-growing period, resume maintenance period in the spring.

	B. Initial Maintenance Service for Ground Cover and Other Plants:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue until plantings...
	1. Maintenance Period: Three months from date of Substantial Completion. If Substantial Completion occurs in the fall or during a non-growing period, resume maintenance period in the spring.

	C. Continuing Maintenance Proposal:  From Installer to Owner, in the form of a standard yearly (or other period) maintenance agreement, starting on date initial maintenance service is concluded.  State services, obligations, conditions, and terms for ...


	PART 2 -  PRODUCTS
	2.1 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Architect, with a proportionate increase in size of roots or balls.
	C. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	D. Labeling:  Label at least one plant of each variety, size, and caliper with a securely attached, waterproof tag bearing legible designation of common name and full scientific name, including genus and species.  Include nomenclature for hybrid, vari...
	E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.
	F. Biennials:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container.  Pr...

	2.2 PLANTING SOILS
	A. See section 329113 Soil Preparation, for planting soils, soil testing, amendments, fertilizers and installation.

	2.3 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a landscape mulch, consisting of one of the following:
	1. Type:  Ground or shredded bark or Pine needles free of trash or other materials.
	2. Size Range: Bark -  3 inches (76 mm) maximum, 1/2 inch (13 mm) minimum.
	3. Color:  Natural.

	B. Mineral Mulch:  Hard, durable stone, washed free of loam, sand, clay, and other foreign substances, of following type, size range, and color:
	1. Type:
	a. Pea gravel in planters with tree grates only
	b. crushed stone in streetside tree planters
	c. rock chips in Mountain Scene boulder placement (chips from boulder stone)
	d. 4-6” River Cobbles at curb notches

	2. Size Range:
	a. pea gravel – typical size
	b. crushed stone – 3/8” minus crushed stone.

	3. Color:  Readily available natural gravel color range.


	2.4 PESTICIDES
	A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pesti...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.5 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch (2” diameter) nominal (38-by-38-mm actual) by length indicated, pointed at one end.
	2. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes or turnbuckles.
	3. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 0.106 inch (2.7 mm) in diameter.


	2.6 TREE GRATES
	A. Tree Grates and Frames:  ASTM A 48/A 48M, Class 35 (Class 250) or better, gray-iron castings and ASTM A 36/A 36M steel-angle frames of shape, pattern, and size indicated; steel frames hot-dip galvanized.
	1. Urban Accessories, Chinook Tree Grate and Frame
	a. Shape and Size: 60 inches (1524 mm) square.
	b. Finish:  Weathered Steel.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of layout before excavating or planting.  Make minor adjustments as re...
	D. Lay out plants at locations directed by Architect.  Stake locations of individual trees and shrubs and outline areas for multiple plantings.
	E. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.3 PLANTING AREA ESTABLISHMENT
	A. See Section 329113 Soil Preparation

	3.4 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate at least 12 inches (300 mm) wider than root spread and deep enough to accommodate vertical roots for bare-root stock.
	2. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	3. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	4. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	5. Maintain supervision of excavations during working hours.
	6. Keep excavations covered or otherwise protected when unattended by Installer's personnel.

	B. Subsoil and topsoil removed from excavations may be used as planting soil.
	C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer:  Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub planting pits.
	E. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.5 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare 1 inch (25 mm) above adjacent finish grades if planted at the top of slopes, or 2 inches (50 mm) above adjacent finish grades if planted at sidewalk grade.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 inch (25 mm) from root tips; do not place tablet...
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set balled and potted and container-grown stock plumb and in center of planting pit or trench with root flare 1 inch (25 mm) above adjacent finish grades if planted at the top of slopes, or 2 inches (50 mm) above adjacent finish grades if planted a...
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Place planting tablets or granulated inoculant with fertilizer in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 1 inch (25...
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	E. Set and support bare-root stock in center of planting pit or trench with root flare 2 inches (50 mm) above adjacent finish grade.
	1. Use planting soil for backfill.
	2. Spread roots without tangling or turning toward surface, and carefully work backfill around roots by hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, and maintain plumb while working backfill aroun...
	3. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside soil-covered roots about 1 inch (25 mm) from root tips; do not place t...
	4. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	F. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply enough soil to cover the downhill...

	3.6 MECHANIZED TREE SPADE PLANTING
	A. Trees may be planted with an approved mechanized tree spade at the designated locations.  Do not use tree spade to move trees larger than the maximum size allowed for a similar field-grown, balled-and-burlapped root-ball diameter according to ANSI ...
	B. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth.
	C. Cut exposed roots cleanly during transplanting operations.
	D. Use the same tree spade to excavate the planting hole as was used to extract and transport the tree.
	E. Plant trees as shown on Drawings, following procedures in "Tree, Shrub, and Vine Planting" Article.
	F. Where possible, orient the tree in the same direction as in its original location.

	3.7 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Prune, thin, and shape trees, shrubs, and vines as directed by Architect.
	C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and arboricultural practices.  Unless otherwise indicated by Architect, do not cut tree leaders; remove only injured, dying, or dead branches from tree...
	D. Do not apply pruning paint to wounds.

	3.8 TREE STABILIZATION
	A. Install trunk stabilization as follows unless otherwise indicated:
	1. Upright Staking and Tying:  Stake trees of 2- through 5-inch (50- through 125-mm) caliper.  Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind tip out.  Use a minimum of two stakes of length required to penetrate at le...
	2. Use two stakes for trees up to 12 feet (3.6 m) high and 2-1/2 inches (63 mm) or less in caliper; three stakes for trees less than 14 feet (4.2 m) high and up to 4 inches (100 mm) in caliper.  Space stakes equally around trees.
	3. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.
	4. Support trees with two strands of tie wire, connected to the brass grommets of tree-tie webbing at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.


	3.9 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated, generally in even rows with triangular spacing or as indicated in drawings.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.10 PLANTING AREA MULCHING
	A. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Organic Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of organic mulch over whole surface of planting area, and finish level with adjacent finish grades.  Do not place mulch within 3 inches (75 mm) of trunks or stems.
	2. Mineral Mulch in Planting Areas: (street trees only) Apply 3-inch (75-mm) average thickness of mineral mulch over whole surface of planting area, and finish level with adjacent finish grades. For tree planting in tree grates, apply mulch to finish ...


	3.11 TREE GRATE INSTALLATION
	A. Tree Grates:  Set grate segments flush with adjoining surfaces as shown on Drawings.  Shim from supporting substrate with soil-resistant plastic.  Maintain a 3-inch- (75-mm-) minimum growth radius around base of tree; break away units of casting, i...

	3.12 PLANT MAINTENANCE
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations a...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated past management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...

	3.13 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in proximity to th...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.14 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. Install trunk wraps on trees for frost protection if tree planting takes place in the fall, per City of Casper standard specifications. Do not apply wraps if trees are planted in the spring. Remove trunk wraps in late spring after last hard frost d...
	D. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.15 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.
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