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SECTION 03 30 00 – CAST IN PLACE CONCRETE 
 
 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions  of  the  Contract, including General and  Supplementary 
Conditions and other Division 01 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. 
2. Foundation Walls 
3. Slab-on-grade 
4. Building Walls 

 
1.3 DEFINITIONS 

 
A. Cementitious Materials: Portland  cement  alone  or  in  combination  with  fly ash; subject to 

compliance with requirements. 
 
1.4 SUBMITTALS 

 
A. Product Data: For each type of product indicated. 

 
B. Design  Mixtures: For   each   concrete   mixture,   indicating  quantity  of   each  ingredient and 

admixtures proposed or required. Submit alternate design mixtures when characteristics of 
materials, Project conditions, weather, test results, or other circumstances warrant  adjustments. 
1. For mix designs based on field experience, include individuals strength test results, standard 

deviation, and required average compressive strength calculations. 
2. For mix designs based on trail, included proportions, test results, and graphic analysis 

indicated average compressive strength. 
3. 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. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional 
engineer detailing fabrication, assembly, and support of formwork. 
1. Shoring and Reshoring: indicate proposed schedule and sequence of stripping formwork, 

shoring removal, and installing and removing reshoring. 
 

E. Schedule for Concrete Placement: Order-of-construction schedule by location in structure. 
1. Include shop drawings indicating all construction joints required, including any anticipated 

joints due to placement schedule. 
 

F. Submit description of planned procedures and protective measures for cold weather or hot weather 
concreting. 
 

G. Qualification Data:  For Installer. 
 

H. Material Test Reports: For the following, from a qualified testing agency, indicating compliance 
with requirements
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1. Aggregates. Include service record data indicating absence of deleterious expansion of concrete due 
to alkali aggregate reactivity. 
 
I. Material Certificates:   For each of the following, signed by manufacturers; indicate 

compatibility with application of surface applied flooring products where applicable: 
1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Curing compounds, floor and slab treatments. 
6. Bonding agents and Adhesives. 
7. Vapor Retarders 
8. Joint-Filler strips 
9. Repair materials. 

 
J. Floor surface flatness and levelness measurements to determine compliance with specified 

tolerances. 
 

K. Field quality-control test and inspection reports. 
1. Include copies of delivery tickets complying with ASTM C 94 for each load if concrete 

delivered to the site.  
L. 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 requirements for production facilities and equipment. 
1. Comply with requirements of the CMA “Concrete Plant Standards.” 

 
C. 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. 
 

D. 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 and Section 7, 

“ Lightweight Concrete.” 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 
3. ACI 305, "Hot Weather Concreting". 
4. ACI 306, "Cold Weather Concreting". 
5. ACI 308, "Guide to Curing Concrete". 
6. ACI 302, "Guide for Concrete Floor and Slab Construction" 
7. Concrete Repair Manual, by ACI and ICRI. 

 
E. Concrete Testing Service: Engage a qualified independent testing agency to perform material 

evaluation tests and to design concrete mixtures. 
Special Inspections are not required for: 

a. Isolated spread concrete footings fully supported on earth or rock. 
b. Nonstructural concrete slabs supported directly on the ground. 
c. Concrete patios, driveways and sidewalks on grade.
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F. Mockups: Cast concrete slab-on-grade and formed-surface panels to demonstrate typical joints, 
surface finish, texture, tolerances, and standard of workmanship. 
1. Build panel approximately 200 sq. ft. for slab-on-grade and 100 sq. ft. for formed surface in 

the location indicated or, if not indicated, as directed by Architect. 
2. Approved panels may become part of the completed Work if undisturbed at time of 

Substantial Completion. 
 

G. Preinstallation Conference:  Conduct conference at Project site to  comply with   requirements in 
Division 01 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. 

2. Review the following: 
a. Coordination with special inspection and testing and inspecting agency procedures for 

field quality control. 
b. Concrete finishes and finishing. 
c. Cold- and hot-weather concreting procedures. 
d. Curing procedures. 
e. Construction contraction and isolation joints and joint-filler strips. 
f. Forms and form removal limitations. 
g. Shoring and reshoring procedures. 
h. Vapor-retarder installation. 
i. Anchor rod and anchorage device installation tolerances. 
j. Steel reinforcement installation. 
k. Floor and slab flatness and levelness measurement. 
l. Concrete repair procedures. 
m. Concrete protection. 

 
H. The Contractor is responsible for correction of concrete work which does not conform to the 

specified requirements, including strength, tolerances, and finishes. The Contractor shall correct 
deficient concrete as directed by the Architect. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Steel Reinforcement: Deliver, store,  and  handle  steel  reinforcement  to  prevent  bending 
and damage. 
1. Store steel reinforcement off ground, under suitable cover or enclosed. 
2. Maintain ease of access for inspection and identification of materials. 

 
 

PART 2 – PRODUCTS 
 

2.1 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. 
 

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. 
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C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 
 

D. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 
E. 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. 
 

F. 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. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 
3. Furnish ties with integral water-barrier plates to walls indicated to receive damp proofing or 

waterproofing. 
 

2.2 STEEL REINFORMENT 
 

A. Recycled Content of Steel Products: Provide products with an average recycled content of steel 
products so postconsumer recycled content plus one-half of pre-consumer recycled content is not  
less than 60 percent. 
 

B. Reinforcing Bars:  ASTM A 615, Grade 60, deformed. 
       1. Include supplementary requirement S1. 
 
C. Plain-Steel Wire:  ASTM A 82, as drawn. 

 
D. Plain-Steel  Welded Wire Reinforcement: ASTM A 185,  plain,  fabricated  from as-drawn steel 

wire into flat sheets. 
 

2.3 REINFORMENT ACCESSORIES 
 

A. Joint Dowel Bars: ASTM A 615, 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. Supporting devices for slabs-on-grade shall have sand plates. 

 
C. Tie Wire: 16 gauge annealed  type. 

 
 

2.4 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 or II. Supplement with the following: 

a. Fly Ash: ASTM C 618, Class F 
 

B. Aggregates, General: Tested and passed within 6 months of use for the following:
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C.  
1. Gradation: ASTM C 136 
2. Material Passing No. 200 Sieve: ASTM C 117 
3. Organic Impurities: ASTM C 40 
4. Soundness: ASTM C 88 
5. Clay Lumps: ASTM C 142 
6. Abrasiveness of Coarse Materials: ASTM C 131 
7. Soft Particles: ASTM C 235 
8. Freeze/Thaw Resistance: ASTM C 66, ASTM C 682 

 
D. 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: 

a. Percentage passing No. 200 sieve shall be less than 0.7%. 
b. Nominal size 1 1/2": ASTM Size No. 467 
c. Nominal size 1": ASTM Size No. 57 
d. Nominal size 1/2": ASTM Size No. 7 

2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 
a. Percentage passing No. 200 sieve shall be less than 3%. 

 
 

E. Water:  ASTM C 94 and  potable. 
 

2.5 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. 
Admixtures which result in more than 0.1% of soluble chloride ions by weight of cement are 
prohibited. 
1. Water-Reducing Admixture: ASTM C 494, Type A 
2. Retarding Admixture:  ASTM C 494, Type B 
3. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D 
4. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G 
6. Plasticizing and Retarding Admixture: ASTM C 1017, Type II 

 
2.6 VAPOR RETARDERS 

 
A. Plastic Vapor Retarder: ASTM E 1745, Class A. Product shall have a permeance rating of 0.01 

perms maximum. Include manufacturer's recommended adhesive or pressure-sensitive tape. 
1. Products: 

a. Fortifiber Corporation; Moistop Ultra A. 
b. Raven Industries Inc. Vapor Black 15 
c. Reef Industries, Inc; Griffolyn type 105 

 
2.7 CURING MATERIALS 

 
A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to 

fresh concrete. 
1. Products: 

a. Burke by Edoco; BurkeFilm
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b. ChemMasters; Spray-Film. 
c. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; Aquafilm. 
d. Euclid Chemical Company (The); Eucobar 
e. L&M Construction Chemicals, Inc.; E-Con 
f. MBT Protection and Repair, Div. of ChemRex;  Confilm 
g. Meadows, W. R., Inc.; Sealtight Evapre 
h. Sika Corporation, Inc.; SikaFilm 
i. Symons Corporation, a Dayton Superior Company; Finishing Aid 

 
B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 

approximately 9 oz./sq. yd. when dry. 
 

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 
 

D. Water:  Potable. 
 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 18 to 
25 percent solids, no dissipating, certified by curing compound manufacturer to not interfere with 
bonding of floor covering. 
1. Characteristics: Acrylic polymer blend; non-yellowing from ultraviolet exposure; dustproofs 

concrete. 
2. Products: 

a. ChemMasters; Safe-Cure Clear. 
b. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; High Seal. 
c. Euclid Chemical Company (The); Diamond Clear VOX 
d. L&M Construction Chemicals, Inc.; Dress & Seal WB 
e. MBT Protection and Repair, Div. of ChemRex; MasterKure-N-Seal  VOC 
f. Meadows, W. R., Inc.; Vocomp-20 
g. Sonneborn, Div. of ChemRex; Kure-N-Seal 
h. Symons Corporation, a Dayton Superior Company; Cure & Seal 18 Percent E 
i. Tamms Industries, Inc.; Clearseal WB STD 

 
F. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: Type ASTM C 1315, 

1, Class A. 
1. Products: 

a. Burke by Edoco; Cureseal 1315 
b. ChemMasters; Spray-Cure & Seal Plus 
c. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; 
d. Euclid Chemical Company (The); Super Diamond Clear 
e. L&M Construction Chemicals, Inc.; Lumiseal Plus 
f. Meadows, W. R., Inc.; CS-309/30 
g. Sonneborn, Div. of ChemRex; Kure-N-Seal 5 
h. Tamms Industries, Inc.; LusterSeal 300 

 
2.8 RELATED MATERIALS 

 
A. Expansion-Joint-Filler and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic 

fiber for pavements and sidewalks, and ASTM D 1752, cork or self-expanding cork for  slabs-on-
grade. 
 

B. Preformed Control Joint Former for joints to receive sealant or for sawcut type joints. To be used 
only with approval of the Architect. 
 

C. Bonding  Agent: ASTM C 1059,   Type II,   non re-dispersible,  acrylic   emulsion or  styrene 
butadiene.
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D. Reglets: Fabricate reglets of not less than 0.0217-inch-thick, galvanized steel sheet. Temporarily 
fill or cover face opening of reglet to prevent intrusion of concrete or debris. 
 

E. Burlap: AASHTO M 182, Class 2 jute or kenaf cloth. 
 

2.9 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. 

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. 
 

2.10 CONCRETE MIXTURES, GENERAL 
 

A. Prepare design mixtures for each type and strength of concrete, on the basis of laboratory trial 
mixture or field test data, or both, according to ACI 301. Proportion design mixes per the 
recommendations of ACI 211.1 for normal weight concrete and ACI 211.2 for structural  
lightweight concrete. 
 

B. Cementitious Materials: Limit  percentage,  by  weight,  of  cementitious  materials   other  
than portland cement in concrete as follows: 
 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of 
cement. 
 

D.       
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 set-accelerating corrosion-inhibiting admixture in concrete mixtures where indicated 
 

2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS 
 

A. Footings and Non-Retaining Walls: Proportion normal-weight concrete mixture as follows: 
1. Minimum Compressive Strength:  3000 psi at 28 days 
2. Maximum Water-Cementitious Materials Ratio by Weight: 0.50 
3. Minimum Cementitious Materials Content: 475 lb/cu. Yd 
4. Maximum Nominal Aggregate Size: 1 inch 
5. Maximum Slump Limit: 3-1/2 inches, plus or minus 1 inch 
6. Air Content:  4 to 6 percent 

 
B. Slabs-on-Grade (Interior):  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength: 3500 psi at 28 days. Maximum 
2. Water-Cementitious Materials Ratio by Weight: 0.45. Minimum 
3. Cementitious Materials Content: 560 lb/cu. Yd 
4. Maximum Nominal Aggregate Size: 1 inch 
5. Maximum Slump Limit:  3-1/2 inches, plus or minus 1 inch 

 
C. Controlled Low Strength Material (CLSM) 

1. Permanent Material 
a. Material shall meet the requirements of ACI 229R with a minimum compressive strength 
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of 400 lb./sq. in. 
 

2. Removable Material 
a. Material shall meet the requirements of ACI 229R with a minimum compressive strength 

of 50 to 100 lb./sq. in 
 

2.12 FABRICATING REINFORCEMENT 
A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

 
B. Bend steel reinforcement in accordance with ACI 318 

1. Do not heat steel reinforcement for bending. Bend or straighten bars cold. 
2. Do not bend partially embedded steel reinforcement, except as approved. 

 
2.13 CONCRETE MIXING 

 
A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94, 

paragraphs 1 to 15 and 18 only, 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.  
 

B. Project-Site Mixing: Measure,  batch,  and  mix  concrete  materials  and  concrete according to 
ASTM C 94. Mix concrete materials in appropriate drum-type batch machine mixer. 
1. For mixer capacity 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 mixer capacity 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, mixture time, quantity, and amount of 
water added.  Record approximate location of final deposit in structure. 

 
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. 
1. Where elevated concrete thickness exceeds 8 inches, contractor to provide Design Plans and 

Calculations of formwork shoring and bracing for review. 
2. Earth forms are not permitted. 

 
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 A, 1/8 inch for smooth-formed finished surfaces 
2. Class C, 1/2 inch 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. 
 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations 
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G. and  slopes in finished concrete surfaces. Provide and  secure units to support screed  strips;  
use strike-off templates or compacting-type screeds. 
 

H. 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 prevent loss 
of concrete mortar. Locate temporary openings in forms at inconspicuous locations. 
 

I. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 
 

J. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment 
 

K. 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. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of 

concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other 
conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 
4. Installed penetrating conduits and embedded pipes in concrete shall comply with Section 6.3 

of ACI 318 
a. No conduits or embedded pipes shall be located within supported slabs or slab- on-grade 

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 achieved at least 70 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. 

 
3.4 SHORES AND RESHORES 

 
A. Comply  with   ACI 318 and   ACI 301  for  design,  installation,  and   removal   of   shoring  

and reshoring. 
B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to 

distribute loads in  such  a  manner that  no  floor or member  will  be  excessively loaded  or  will 
induce tensile stress in concrete members without sufficient steel reinforcement.
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C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide 

adequate reshoring to support construction without excessive stress or deflection. 
 

3.5 VAPOR RETARDERS 
 

A. Plastic Vapor Retarders: Place, protect, and repair vapor retarders according to ASTM E 1643 and 
manufacturer's written instructions. 
1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

 
3.6 STEEL REINFORCEMENT 

 
A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing 
concrete. 

2. Allow six hours between completion of reinforcement installation and placement of 
concrete for special inspection 
 

B. Clean reinforcement of dirt, grease, scale, loose rust, oil, paint and other foreign matter prior to 
installation. 
 

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. Splicing and Embedment of Reinforcement: Conform to ACI 318 Chapter 12 for wired lap splices 

and embedment lengths. 
 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 
 

F. 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. 
1. "Hooking-up" or "Walking-in" of any reinforcement will not be permitted 

 
G. Maintain required concrete cover dimensions indicated. Coordinate placement of conduit  and 

inserts with reinforcement. Protect installed reinforcement from damage or displacement prior to  
and during concrete placement. 
1. The Contractor shall repair or replace damaged, distorted, or displaced reinforcement. 

 
3.7 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. 
 

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. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each 

edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying 
surface finishes. Eliminate groover tool marks on concrete surfaces. 

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 
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3. tear, abrade, or otherwise damage surface and before concrete develops random contraction 
cracks. 

4. Spacing of joints shall not exceed 2.5 times the thickness of the slab nor 15 feet on center. All 
panels should be square or nearly so. Joints shall typically isolate columns and run between 
columns.  
 

D. Contraction Joints in Walls: Form weakened-plane contraction joints, sectioning concrete into 
areas as indicated. Provide adequate shear reinforcement as indicated or directed. Construct 
contraction joints as follows: 
1. Joints shall be constructed to provide for the installation of watertight joint and sealant, 

and filled with sealant 
2. Provide waterstops as indicated, and at all joints below grade adjacent to usable 

spaces. 
3. Spacing of joints shall be located about 8 feet from corners and intersections, and then 

at 25 feet on center thereafter 
 

E. 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. 
1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 

concrete surface, unless otherwise indicated 
2. 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 07 Section "Joint 
Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together. 
 

3.8 CONCRETE PLACEMENT 
 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed and corrections made. 
 

B. Do not add water to concrete during delivery, at Project site, or during placement unless approved 
by Architect 
 

C. 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. 
 

D. 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 
2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301 

a. Do not supplement mechanical consolidation by hand, spading, rodding, or tamping unless 
approved by Architect. 

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 duration of vibration to time necessary 
to consolidate concrete and complete embedment of reinforcement and other embedded items 
without causing mixture constituents to segregate.  
 

E. 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.
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F.  
1. Consolidate concrete during placement operations so concrete is thoroughly worked 
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 bleed water appears on the surface. Do not further disturb slab surfaces 
before starting finishing operations 
 

G. Provide sufficient time for excess water to evaporate prior to placement of floor coverings. 
1. Refer to floor covering product manufacturer submittals for requirements 

 
H. Cold-Weather Placement: Comply with ACI 306 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 
 

I. Hot-Weather Placement: Comply with ACI 305 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. 
 

3.9 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. 
 

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, or to be 

covered with a coating or covering material applied directly to concrete. 
 

C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated: 
1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete 

surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture. Do not apply cement grout other than that created by the rubbing 
process. 

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick paint to 
coat surfaces and fill small holes. Mix one part portland cement to one and one- half parts fine 
sand with a 1:1 mixture of bonding admixture and water. Add white portland cement in 
amounts determined by trial patches so color of dry grout will match adjacent surfaces. Scrub 
grout into voids and remove excess grout. When grout whitens, rub surface with clean burlap 
and keep surface damp by fog spray for at least 36 hours. 

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one part portland 
cement and one part fine sand with a 1:1 mixture of bonding agent and water. Add white 
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4. portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces. Compress grout into voids by grinding surface. In a swirling motion, finish 
surface with a cork float. 
 

D. 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 
 

3.10 FINISHING FLOORS AND SLABS 
 

A. General: Comply with ACI 302.1R recommendations for  screeding,  re-straightening,  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 1/8 inch in one 
direction. 
1. Apply scratch finish to surfaces to receive concrete floor toppings, or to receive mortar setting 

beds for bonded cementitious floor finishes 
 

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 re-straightening until surface is left with a uniform, smooth, granular texture. 
1. Apply float finish to surfaces to receive trowel finish, or 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 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 surfaces to the following tolerances, according to ASTM E 1155, for a randomly 
trafficked floor surface: 
a. Specified overall values of flatness, F(F) 45; and of levelness, F(L) 35; with 

minimum local values of flatness, F(F) 30; and of levelness, F(L)   24 
3. 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 1/8 inch 
 

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces 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 exposed 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 
 

3.11 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 
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B. construction. Provide other miscellaneous concrete filling indicated or required to complete the 
Work. 
 

C. 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. 
 

D. Equipment Bases and Foundations: Provide machine and equipment bases and foundations as  
shown on Drawings. Set anchor bolts for machines and  equipment  at  correct  elevations, 
complying with diagrams or templates from manufacturer furnishing machines and equipment 
 

3.12 CONCRETE PROTECTING AND CURING 
 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306 for cold-weather protection and ACI 305 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, screening, 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. 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 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 

penetrating liquid floor treatments as recommended by manufacturer 
b. 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 
coverings 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 
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used on Project 
b. Curing compound to be applied only in locations permitted or required. 

 
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 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 repairing damage 
during period. 
a. Curing and sealing compound to be applied only in locations permitted or 

Required 
 

3.13 JOINT FILLING 
 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 
1. 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. 
 

3.14 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. 
 

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 
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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. Exposed reinforcing steel shall be mechanically cleaned using sandblasting or water  blasting 
methods. Reinforcing steel shall be free from rust, grease, or other bond-inhibiting coating. 
 

F. Repairs of depths greater than 3 inches are not covered by this specification. Notify Architect if 
such conditions are discovered for further direction of repair methods and products. 
 

G. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar. 

H. Repair materials and installation not specified above may be used, subject to Architect's approval. 
 

3.15 FIELD QUALITY CONTROL 
 

A. Testing  and  Inspecting: Owner  will  engage  a  special  inspector and qualified testing  and 
inspecting agency to perform field tests and inspections and prepare test reports. 
 

B. Inspections: 
1. Steel reinforcement placement. 
2. Headed bolts and studs. 
3. Verification of use of required design mixture. 
4. Concrete procedures and maintenance of curing temperature. 
5. Curing procedures and maintenance of curing temperature. 
6. Verification of concrete strength before removal of shores and forms from beams and slabs. 

  
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; 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, 
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.
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4. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F and 

above, and one test for each composite sample. 
5. Unit Weight: ASTM C 567, equilibrium 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. 
a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite 

sample. 
b. Cast and field cure two sets of two standard cylinder specimens for each 

Composite sample. 
7. Compressive-Strength Tests: ASTM C 39; 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 
12. be permitted by Architect but will not be used as sole basis for approval or rejection of 

concrete. 
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 72 hours of 
finishing. 
 

END OF SECTION 03 30 00 
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SECTION 04 20 00 – UNIT MASONRY 
 

PART 1 - GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of  the  Contract, including General and  Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 

 
A. Section Includes: 

1. Concrete masonry units. 
2. Mortar and grout. 
3. Steel reinforcing bars. 
4. Masonry joint reinforcement. 
5. Ties and anchors. 
6. Embedded flashing. 
7. Miscellaneous masonry accessories. 

 
1.3 DEFINITIONS 

 
A. CMU(s):  Concrete masonry unit(s). 

 
B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

 
1.4 SUBMITTALS 

 
A. Product Data: For each type of product indicated. 

 
B. Shop Drawings:  For the following: 

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes. 
2. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing 

bars. Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." 
3. Fabricated Flashing:  Detail corner units, end-dam units, and other special applications. 

 
C. Samples for Initial Selection: 

1. Colored mortar. 
2. Weep holes/vents. 

 
D. List of Materials Used in Constructing Mockups: List generic product names together with 

manufacturers, manufacturers' product names, model numbers, lot numbers, batch 
numbers, source of supply, and other information as required to identify materials used. 
Include mix proportions for mortar and grout and source of aggregates. 
1. Submittal is for information only. Neither receipt of list nor approval of mockup 

constitutes approval of deviations from the Contract Documents unless such 
deviations are specifically brought to the attention of Architect and approved in 
writing. 

 
E. Material Certificates: For each type and size of the following: 

1. Masonry units. 
2. Cementitious materials.  Include brand, type, and name of manufacturer. 
3. Grout mixes.  Include description of type and proportions of ingredients. 
4. Reinforcing bars. 
5. Joint reinforcement.
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6. Anchors, ties, and metal accessories. 

 
F. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 

ingredients. 
 

G. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 
mortar type used in load-bearing wall construction, provide statement of average net-area 
compressive strength of masonry units, mortar type, and resulting net-area compressive 
strength of masonry determined according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

 
H. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and 

equipment to be used to comply with requirements. 
 

1.5 QUALITY ASSURANCE 
 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from single 
source from single manufacturer for each product required. 

 
B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 

including color for exposed masonry, from single manufacturer for each cementitious 
component and from single source or producer for each aggregate. 

 
C. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by 

requirements in the Contract Documents. 
 

D. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." 
 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Store masonry units 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. If units become 
wet, do not install until they are dry. 
 

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 masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil. 
 

1.7 PROJECT CONDITIONS 
 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress. 
 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
three days after building load-bearing masonry walls or columns 
 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
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masonry. 
1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface. 
2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 
D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or 

frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by 
freezing conditions. Comply with cold-weather construction requirements contained in ACI 
530.1/ASCE 6/TMS 602. 
1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 

deg F and higher and will remain so until masonry has dried, but not less than seven days after 
completing cleaning. 
 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in ACI 
530.1/ASCE 6/TMS 602. 
 

PART 2 – PRODUCTS 
 

2.1 MASONRY UNITS, GENERAL 
 

A. Fire-Resistance Ratings: Where indicated, provide units that comply with requirements for fire- 
resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent 
masonry thickness, or by other means, as acceptable to authorities having jurisdiction. 
 

2.2 CONCRETE MASONRY UNITS 
 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of 
adjacent units unless otherwise indicated. 
1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, 

and other special conditions. 
2. Provide bullnose units for outside corners unless otherwise indicated. 
3. Concrete Masonry Units supplied by Johnson Concrete or approved equal. 

 
B. Integral Water Repellent: Provide units made with integral water repellent for exposed units and 

where indicated. 
1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does not 

reduce flexural bond strength. Units made with integral water repellent, when tested according 
to ASTM E 514 as a wall assembly made with mortar containing integral water-repellent 
manufacturer's mortar additive, with test period extended to 24 hours, shall show no visible 
water or leaks on the back of test specimen. 
a. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
1) ACM Chemistries; RainBloc. 
2) BASF Aktiengesellschaft; Rheopel Plus. 
3) Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block. 

 
C. CMUs:  ASTM C 90 for load-bearing CMU; ASTM C 129 for non-load-bearing CMU. 

1. Density Classification: Lightweight unless otherwise indicated. 
2. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions. 
3. Exposed Faces: Provide color and texture matching the range represented by Architect's 

sample. 
4. Faces to Receive Plaster: Where units are indicated to receive a direct application of plaster, 

provide textured-face units made with gap-graded aggregates. 
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2.3 MORTAR AND GROUT MATERIALS 
A. Portland Cement: ASTM C 150, Type I or II, except Type III may be used for cold-weather 

construction. Provide natural color or white cement as required to produce mortar color indicated. 
B. Hydrated Lime:  ASTM C 207, Type S. 
C. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use in 

mortar mixes and complying with ASTM C 979. Use only pigments with a record of satisfactory 
performance in masonry mortar. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

Mortar shall match Robinson Hall, Brick Yard Limited 115, or match previous projects on 
campus. 

2. Formulate blend as required to produce color indicated. 
3. Pigments shall not exceed 10 percent of portland cement by  weight. 

 
D. Aggregate for Mortar:  ASTM C 144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed 
stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the No. 16 
sieve. 

3. White-Mortar Aggregates:  Natural white sand or crushed white stone. 
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 
 

E. Aggregate for Grout:  ASTM C 404 
 

F. Cold-Weather Admixture: Non-chloride, noncorrosive, accelerating admixture complying with 
ASTM C 494, Type C, and recommended by manufacturer for use in masonry mortar of 
composition indicated. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Euclid Chemical Company (The); Accelguard  80. 
b. Grace Construction Products, W. R. Grace & Co. - Conn.; Morset 
c. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA 

 
G. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with CMUs 

containing integral water repellent by same manufacturer. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ACM Chemistries; RainBloc for Mortar. 
b. BASF Aktiengesellschaft; Rheopel Mortar Admixture. 
c. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar Admixture. 

 
H. Water:  Potable. 

 
2.4 REINFORCEMENT 

 
A. Uncoated Steel Reinforcing Bars:  ASTM A 615 or ASTM A 996, Grade 60 

 
B. Masonry Joint Reinforcement, General: ASTM A 951 

1. Interior Walls: Mill- galvanized, carbon steel. 
2. Exterior Walls:  Hot-dip galvanized, carbon steel. 
3. Wire Size for Side Rods:  0.148-inch diameter. 
4. Wire Size for Cross Rods: 0.148-inch diameter. 
5. Wire Size for Veneer Ties: 0.148-inch diameter. 
6. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches o.c. 
7. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units 

 
C. Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type with single 
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pair of side rods. 
 

D. Masonry Joint Reinforcement for Veneers Anchored with Seismic Masonry-Veneer Anchors: 
Single 0.187-inch- diameter, hot-dip galvanized, carbon-steel continuous wire 
 

2.5 TIES AND ANCHORS 
 

A. Materials: Provide ties and anchors specified in this article that are made from materials that 
comply with the following unless otherwise indicated. 
1. Mill-Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 641, Class 1 coating. 
2. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82; with ASTM A 153, Class B-2 coating. 

 
B. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow 

vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane 
of wall. 
1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch- diameter, hot-dip galvanized 

steel wire. 
2. Tie Section: Triangular-shaped wire tie, sized to extend within 1 inch of masonry face, made 

from 0.187-inch- diameter, hot-dip galvanized steel wire. 
 

C. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or horizontal 
adjustment but resist tension and compression forces perpendicular to plane of wall. 
1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached to tie 

section; formed from 0.060-inch- thick, steel sheet, galvanized after fabrication. 
2. Tie Section:  Triangular-shaped wire tie, sized to extend within 1 inch of masonry face, made 

from 0.187-inch- diameter, hot-dip galvanized steel wire. 
 

D. Partition Top anchors: 0.105-inch- thick metal plate with 3/8-inch- diameter metal rod 6 inches 
long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in and 
out of tube.  Fabricate from steel, hot-dip galvanized after fabrication. 
 

2.6 MISCELLANEOUS ANCHORS 
 

A. Post-installed Anchors: Chemical anchors. 
1. Load Capacity: Capable of sustaining, without failure, a load equal to six times the load 

imposed when installed in unit masonry and four times the load imposed when installed in 
concrete, as determined by testing according to ASTM E 488, conducted by a qualified 
independent testing agency. 

2. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B 
633 or ASTM F 1941, Class Fe/Zn 5 unless otherwise indicated. 

3. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 2 
stainless-steel bolts, ASTM F 593, and nuts, ASTM F  594. 
 

2.7 EMBEDDED FLASHING MATERIALS 
 

A. Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal 
Manual" and as follows: 
1. Stainless Steel:  ASTM A 240, Type 304, 0.016 inch thick. 
2. Copper: ASTM B 370, Temper H00, cold-rolled copper sheet, 16-oz./sq. ft. weight or 0.0216 

inch thick or ASTM B 370, Temper H01, high-yield copper sheet, 12-oz./sq. ft. weight  or 
0.0162 inch thick. 

3. Fabricate continuous flashings in sections 96 inches long minimum, but not exceeding 12 feet.  
Provide splice plates at joints of formed, smooth metal flashing. 

4. Fabricate through-wall metal flashing embedded in masonry from [stainless steel] [copper], 
with ribs at 3-inch intervals along length of flashing to provide an integral mortar bond. 
a. Products: Subject to compliance with requirements, provide one of the following:
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1) Cheney Flashing Company; Cheney 3-Way Flashing (Sawtooth). 
2) Keystone Flashing Company, Inc.; Keystone 3-Way Interlocking Thruwall Flashing. 
3) Sandell Manufacturing Co., Inc.; Mechanically Keyed Flashing. 

5. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated to 
receive counterflashing. 

6. Fabricate through-wall flashing with drip edge unless otherwise indicated. Fabricate by 
extending flashing 1/2 inch out from wall, with outer edge bent down 30 degrees and hemmed. 

7. Fabricate through-wall flashing with sealant stop unless otherwise indicated. Fabricate by 
bending metal back on itself 3/4 inch at exterior face of wall and down into joint 1/4 inch to 
form a stop for retaining sealant backer rod. 

8. Fabricate metal drip edges and sealant stops for ribbed metal flashing from plain metal 
flashing of same metal as ribbed flashing and extending at least 3 inches into wall with 
hemmed inner edge to receive ribbed flashing and form a hooked seam. Form hem on upper 
surface of metal so that completed seam will shed water. 
 

B. Flexible Flashing: Use the following unless otherwise indicated: 
1. Copper-Laminated Flashing: 5-oz./sq. ft. copper sheet bonded between 2 layers of glass- fiber 

cloth. Use only where flashing is fully concealed in masonry. 
a. Products: Subject to compliance with requirements, provide one of the following: 

1) Dayton Superior Corporation, Dur-O-Wal Division; Copper Fabric Thru- Wall 
Flashing. 

2) Hohmann & Barnard, Inc.; H & B C-Fab Flashing. 
3) Phoenix Building Products; Type FCC-Fabric Covered Copper. 
4) Sandell Manufacturing Co., Inc.; Copper Fabric Flashing. 
5) York Manufacturing, Inc.; Multi-Flash 500. 

 
C. Application: Unless otherwise indicated, use the following: 

1. Where flashing is indicated to receive counterflashing, use metal flashing. 
2. Where flashing is indicated to be turned down at or beyond the wall face, use metal flashing. 
3. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal 

flashing [with a drip edge] [with a sealant stop]. 
4. Where flashing is fully concealed, use metal flashing or flexible flashing. 

 
D. Solder and Sealants for Sheet Metal Flashings: 

1. Solder for Stainless Steel: ASTM B 32, Grade Sn60, with acid flux of type recommended by 
stainless-steel sheet manufacturer. 

2. Solder for Copper:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead. 
 

E. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products or 
products recommended by flashing manufacturer for bonding flashing sheets to each other and to 
substrates. 
 

2.8 MISCELLANEOUS MASONRY ACCESSORIES 
 

A. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I 
(No. 15 asphalt felt). 
 

B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 
unit cells and hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel wire, 
hot-dip galvanized after fabrication. Provide units designed for number of bars indicated. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A 817. 
b. Heckmann Building Products Inc.; No. 376 Rebar Positioner. 
c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner. 
d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.
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2.9 MASONRY CLEANERS 
 

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces. Use product expressly approved for intended use by 
cleaner manufacturer and manufacturer of masonry units being cleaned. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Diedrich Technologies, Inc. 
b. EaCo Chem, Inc. 
c. ProSoCo, Inc. 
 

2.10 MORTAR AND GROUT MIXES 
 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, 
water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated. 
1. Do not use calcium chloride in mortar or grout. 
2. Use portland cement-lime mortar unless otherwise indicated. 

 
B. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the 

following types of mortar for applications stated unless another type is indicated. 
1. For masonry below grade or in contact with earth, use Type M. 
2. For reinforced masonry, use Type N. 
3. For interior non-load-bearing partitions, Type O may be used instead of Type N. 

 
C. Grout for Unit Masonry:  Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and 
pour height. 

2. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143/C 143M. 
 

PART 3 – EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 
 

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping connections. 
 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
 

3.2 INSTALLATION, GENERAL 
 

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness 
shown. Build single-wythe walls to actual widths of masonry units, using units of widths indicated. 
 

B. Build chases and recesses to accommodate items specified in this and other Sections. 
 

C. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match the construction immediately adjacent to opening. 
 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern 
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or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped 
edges. Allow units to dry before laying unless wetting of units is specified. Install cut units with 
cut surfaces and, where possible, cut edges concealed. 
 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. 
1. Mix units from several pallets or cubes as they are placed. 

 
F. Matching Existing Masonry:  Match coursing, bonding, color, and texture of existing masonry. 

 
G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per 

minute when tested per ASTM C 67. Allow units to absorb water so they are damp but not wet at 
time of laying. 
 

3.3 TOLERANCES 
 

A. Dimensions and Locations of Elements: 
1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or minus 

1/4 inch. 
2. For location of elements in plan do not vary from that indicated by more than plus or 

minus 1/2 inch. 
3. For location of elements in elevation do not vary from that indicated by more than plus or 

minus 1/4 inch in a story height or 1/2 inch total. 
 

B. Lines and Levels: 
1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch 

in 10 feet, or 1/2 inch maximum. 
2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from 

level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum. 
3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 3/8 

inch in 20 feet, or 1/2 inch maximum. 
4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion 

and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 
feet, or 1/2 inch maximum. 

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch in 20 
feet, or 1/2 inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch 
in 10 feet, or 1/2 inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 
1/16 inch except due to warpage of masonry units within tolerances specified for warpage of 
units. 
 

C. Joints: 
1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with 

a maximum thickness limited to 1/2 inch. 
2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 

1/8 inch. 
3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or 

minus 1/4 inch. 
4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 

inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch. 
5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by 

more than 1/16 inch from one masonry unit to the next. 
 

3.4 LAYER MASONRY WALL 
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A. Lay walls from inside. 

 
B. Lay out in advance for accurate spacing of surface bond patterns with uniform joint thicknesses 

and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-
than-half-size units, particularly at corners, jambs, and, where possible, at other locations. 
 

C. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running 
bond do not use units with less than nominal 4-inch horizontal face dimensions at corners or 
jambs. 
 

D. Stopping and Resuming Work: Stop work by racking back units in each course from those in 
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 
masonry. 
 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill 
in solidly with masonry around built-in items. 
 

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 
 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal 
lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core. 
 

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and 
similar items unless otherwise indicated. 
 

I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof 
structure above unless otherwise indicated. 
 

3.5 MORTAR BEDDING AND JOINTING 
 

A. Lay hollow CMUs as follows: 
1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 
2. With entire units, including areas under cells, fully bedded in mortar at starting course on 

footings where cells are not grouted. 
 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints. 
 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 
 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint) unless otherwise indicated. 
 

3.6 MASONRY-CELL INSULATION 
 

3.7 MASONRY JOINT REINFORCEMENT 
 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch 
on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 
1. Space reinforcement not more than 16 inches o.c. 
2. Provide reinforcement not more than 8 inches above and below wall openings and extending 

12 inches beyond openings.
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B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 
 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 
 

D. Provide continuity at corners by using prefabricated L-shaped units. 
 

E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, 
offsets, column fireproofing, pipe enclosures, and other special conditions. 
 

3.8 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 
 

A. Anchor masonry veneers to wall framing with masonry-veneer anchors to comply with the 
following requirements: 
1. Provide an open space not less than 1/2 inch wide between masonry and structural steel or 

concrete unless otherwise indicated. Keep open space free of mortar and other rigid materials. 
2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 
3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. 

horizontally. 
 

3.9 CONTROL AND EXPANSION JOINTS 
 

A. General: Install control and expansion joint materials in unit masonry as masonry progresses. Do 
not allow materials to span control and expansion joints without provision to allow for in- plane 
wall or partition movement. 
 

B. Form control joints in concrete masonry as follows: 
1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. Fill 

resultant core with grout and rake out joints in exposed faces for application of sealant. 
 

C. Form expansion joints in brick as follows: 
1. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 inch for 

installation of sealant and backer rod specified in Division 07 Section "Joint Sealants." 
 

3.10 LINTELS 
 

A. Install steel lintels where indicated. 
 

B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 
 

3.11 FLASHING 
 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other 
obstructions to downward flow of water in wall, and where indicated. Install vents at shelf angles, 
ledges, and other obstructions to upward flow of air in cavities, and where indicated. 
 

B. Install flashing as follows unless otherwise indicated: 
1. Prepare masonry surfaces so they are smooth and free from projections that could puncture 

flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of 
mortar and cover with mortar. Before covering with mortar, seal penetrations in flashing with 
adhesive, sealant, or tape as recommended by flashing manufacturer. 

2. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer, and 
up face of sheathing at least 8 inches; with upper edge tucked under building paper or building 
wrap, lapping at least 4 inches. 

3. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at each end. 
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At heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches to form 
end dams. 

4. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 
inches or as recommended by flashing manufacturer, and seal lap with elastomeric sealant 
complying with requirements in Division 07 Section "Joint Sealants" for application indicated. 

5. Install metal [drip edges] [and] [sealant stops] with ribbed sheet metal flashing by interlocking 
hemmed edges to form hooked seam. Seal seam with elastomeric sealant complying with 
requirements in Division 07 Section "Joint Sealants" for application indicated. 

6. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible flashing 
1/2 inch back from outside face of wall and adhere flexible flashing to top of metal drip edge. 

7. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop 
flexible flashing 1/2 inch back from outside face of wall and adhere flexible flashing to top of 
metal flashing termination. 

8. Cut flexible flashing off flush with face of wall after masonry wall construction is completed. 
 

C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply 
with manufacturer's written instructions. Install CMU cell pans with upturned edges located below 
face shells and webs of CMUs above and with weep spouts aligned with face of wall. Install CMU 
web covers so that they cover upturned edges of CMU cell pans at CMU webs and extend from 
face shell to face shell. 
 

D. Install reglets and nailers for flashing and other related construction where they are shown to be 
built into masonry. 
 

3.12 REINFORCED UNIT MASONRY INSTALLATION 
 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced 
masonry elements during construction. 
1. Construct formwork to provide shape, line, and dimensions of completed masonry as 

indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and 
support forms to maintain position and shape during construction and curing of reinforced 
masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently 
to carry their own weight and other loads that may be placed on them during construction. 
 

B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 
 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 
1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout 

placement, including minimum grout space and maximum pour height. 
2. Limit height of vertical grout pours to not more than 60 inches. 

 
3.13 FIELD QUALITY CONTROL 

 
A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and 

prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform tests 
and inspections. Retesting of materials that fail to comply with specified requirements shall be 
done at Contractor's expense. 
 

B. Inspections: Level 1 special inspections according to the "International Building Code." 
1. Begin masonry construction only after inspectors have verified proportions of site- prepared 

mortar. 
2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, 

and locations of reinforcement. 
3. Place grout only after inspectors have verified proportions of site-prepared grout.
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C. Testing Prior to Construction:  One set of tests. 
 

D. Testing Frequency:  One set of tests for each 5000 sq. ft. of wall area or portion thereof. 
 

E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C 67 for compressive 
strength. 

F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for 
compressive strength. 
 

G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 
ASTM C 780. 
 

H. Grout Test (Compressive Strength):  For each mix provided, according to ASTM C 1019. 
 

I. Prism Test: For each type of construction provided, according to ASTM C 1314 at 7 days and at 28 
days. 
 

3.14 REPAIRING, POINTING AND CLEANING 
 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged 
or that do not match adjoining units. Install new units to match adjoining units; install in fresh 
mortar, pointed to eliminate evidence of replacement. 
 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely 
fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide 
a neat, uniform appearance. Prepare joints for sealant application, where indicated. 
 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar 
fins and smears before tooling joints. 
 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or 

chisels. 
2. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 

them with liquid strippable masking agent or polyethylene film and waterproof masking tape. 
3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 

rinsing surfaces thoroughly with clear water. 
4. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20. 
5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's 

written instructions. 
6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type 

of stain on exposed surfaces. 
 

3.15 MASONRY WASTE DISPOSAL 
 

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's 
property.  At completion of unit masonry work, remove from Project site. 
 

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil- 
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill 
material as fill is placed. 
1. Crush masonry waste to less than 4 inches in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of masonry 

waste. Fill material is specified in Division 31 Section "Earth Moving."



04 20 00  13 

 
3. Do not dispose of masonry waste as fill within 18 inches of finished  grade. 

 
C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as 

described above, and other masonry waste, and legally dispose of off Owner's property. 
 

 

END OF SECTION  04 20 00
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SECTION 06 10 00 – ROUGH CARPENTRY 
 
PART 1 GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. Drawings and  general  provisions  of  the  Contract, including General and  
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

 
1.2 SUMMARY: 

A. This Section includes the following: 
1. Wood Blocking and nailers 
2. Wood furring and grounds 
3. Rough carpentry as shown on Drawings, and as specified herein.  

 
1.3 DEFINITIONS 

A. Exposed Framing:  Framing not concealed by other construction. 
 

B. Dimension Lumber: Lumber of 2 inches nominal or greater but less than 5 inches nominal 
in least dimension. 
 

C. Timber:  Lumber of 5 inches nominal or greater in least dimension. 
 

1.4 SUBMITTALS 
 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 
1. Include data for wood-preservative treatment from chemical treatment manufacturer 

and certification by treating plant that treated  materials comply with
 requirements. Indicate type of preservative used and net amount of preservative 
retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency. 

3. For fire-retardant treatments specified to be High-Temperature (HT) type, include 
physical properties of treated lumber both before and after exposure to elevated 
temperatures, based on testing by a qualified independent testing agency according to 
ASTM D 5664. 

4. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site. 

5. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 
 

B. Material Certificates: For dimension lumber specified to comply with minimum allowable  
unit stresses. Indicate species and grade selected for each use and design values approved  
by the ALSC Board of Review. 
 

1.5 QUALITY ASSURANCE 
 

A. Source Limitations for Engineered Wood Products: Obtain each type of engineered wood 
product through one source from a single manufacturer. 
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B. Store in accordance with Processor’s printed instructions to prevent deterioration of 

treatment. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 
A. Stack lumber flat with spacers between each bundle to provide air circulation. Provide for 

air circulation around stacks and under coverings. 
 

PART 2 PRODUCTION 
 

2.1 WOOD PRODUCTS, GERNERAL 
 

A. Lumber: DOC PS 20  and  applicable  rules  of  grading  agencies  indicated. If  no 
grading agency is indicated, provide lumber that complies with the applicable rules of any 
rules- writing agency certified by the ALSC Board of Review. Provide lumber graded by 
an agency certified by the ALSC Board of Review to inspect and grade lumber under the 
rules indicated. 
1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified. Where actual sizes are indicated, they are minimum 
dressed sizes for dry lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated 
 

2.2 WOOD-PRESERVATION-TREATED LUMBER 
 

A. Preservative Treatment by Pressure Process: AWPA C2. 
1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing 

no arsenic or chromium. 
2. For   exposed   items   indicated   to   receive   a   stained   or   natural   finish,   use   

chemical formulations that do not require incising, contain colorants, bleed through, or 
otherwise adversely affect finishes. 
 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or does not comply with requirements for untreated material. 
 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC 
Board of Review. 
 

D. Application: Treat: 
 
1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 

members in connection with roofing, flashing, vapor barriers, and waterproofing. 
2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 

contact with masonry or concrete. 
 

2.3 MISCELLANEOUS LUMBER 
 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of 
other construction, including the following: 
1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs.
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4. Cants 
5. Furring. 
6. Grounds. 

 
B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 19 

percent maximum moisture content and any of the following species: 
1. Hern-fir (north); NLGA 
2. Mixed southern pine; SPIB. 
3. Spruce-pine-fir NLGA 

 
C. For blocking and nailers used for attachment of other construction, select and cut lumber 

to eliminate knots and other defects that will interfere with attachment of other work. 
 

D. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 
 

2.4 PLYWOOD BACKING PANELS 
 

A. Telephone and Electrical Equipment Backing Panels: DOC PS 1, Exposure 1, C-D 
Plugged, fire- retardant treated, in thickness indicated or, if not indicated, not less than 1/2- 
inch (13-mm) nominal thickness. 
 

2.5 FASTENERS 
A. General: Provide fasteners of size and type indicated that comply with requirements 

specified in this Article for material and manufacture. 
 

B. Nails, Brads, and Staples:  ASTM F 1667. 
 

C. Power-Driven Fasteners:  NES NER-272. 
 

D. Wood Screws:  ASME B18.6.1. 
 

E. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 
 

F. Bolts: Steel   bolts   complying   with   ASTM A 307,   Grade A   (ASTM F 568M,  
Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, 
flat washers. 
 

G. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when 
installed in unit masonry assemblies and equal to 4 times the load imposed when installed 
in concrete as determined by testing per ASTM E 488 conducted by a qualified 
independent testing and inspecting agency. 
1. Material: Carbon-steel   components,   zinc   plated   to   comply   with   ASTM  

B 633, Class Fe/Zn 5. 
2. Material: Stainless   steel   with   bolts   and   nuts   complying   with   ASTM F 

593 and ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade 
A1 or  A4). 
 

PART 3 EXECUTION 
3.1 INSTALLATION, GENERAL
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A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted. Fit rough carpentry to other construction; scribe and cope as needed for accurate fit. 
Locate furring, nailers, blocking, and similar supports to comply with requirements for 
attaching other construction. 

B. Provide blocking and framing as indicated and as required to support facing materials, 
fixtures, specialty items, and trim. 
1. Provide metal clips for fastening gypsum board or lath at corners and intersections 

where framing or blocking does not provide a surface for fastening edges of panels. 
Space clips not more than 16 inches (406 mm) o.c. 
 

C. Sort and select lumber so that natural characteristics will not interfere with installation or 
with fastening other materials to lumber. Do not use materials with defects that interfere 
with function of member or pieces that are too small to use with minimum number of 
joints or optimum joint arrangement. 
 

D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-
treated lumber. 
1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

 
E. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 

complying with the following: 
1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 
 

A. Install where indicated and where required for attaching other work. Form to shapes 
indicated and cut as required for true line and level of attached work. Coordinate locations 
with other work involved. 
 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with 
surfaces, unless otherwise indicated. 
 

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber 
not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground 
to exact thickness of finish material. Remove temporary grounds when no longer required. 

 
 

END OF SECTION 06 10 00 
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SECTION 06 16 00 – SHEATHING 

 
PART 1 GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. Drawings and  general  provisions  of  the  Contract, including General and  
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 
 

1.2 SUMMARY 
 

A. Section Includes: 
1. Roof Sheathing 

 
1.3 ACTION SUBMITTALS 

 
A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details. 
 

1.4 DELIVERY, STORAGE, AND HANDLING 
 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 
Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 
Provide for air circulation around stacks and under coverings. 
 

PART 2 PRODUCTS 
2.1  PERFORMANCE REQUIREMENTS 

 
A. Fire-Test-Response Characteristics: For assemblies with fire-resistance ratings, provide 

materials and construction identical to those of assemblies tested for fire resistance per 
ASTM E 119 by a testing and inspecting agency acceptable to authorities having 
jurisdiction. 
 

2.2 WOOD PANEL PRODUCTS 
 

A. Plywood:  DOC PS1. 
B. Thickness: As needed to comply with requirements specified, but not less than thickness 

indicated. 
 

2.3 WALL SHEATHING 
 

A. None 
 

2.4 ROOF SHEATHING 
 

A. Plywood Roof Sheathing:  Exterior, Structural I sheathing. 
1. Span Rating:  Not less than 16/0. 
2. Nominal Thickness: Not less than 3/4 inch. 

 
2.5 FASTENERS 

 
A. General: Provide fasteners of size and type indicated that comply with requirements 
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specified in this article for material and manufacture. 
 

B. Nails, Brads, and Staples:  ASTM F 1667. 
 

C. Power-Driven Fasteners:  NES NER-272. 
 

D. Wood Screws:  ASME B18.6.1. 
 

E. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill 
screws, in length recommended by sheathing manufacturer for thickness of sheathing to be 
attached, with organic-polymer or other corrosion-protective coating having a salt-spray 
resistance of more than 800 hours according to ASTM B 117. 
1. For steel framing from 0.033 to 0.112-inch-thick, use screws that comply with 

ASTM C 954. 
 

2.6 MISCELLANEOUS MATERIALS 
 

A. Adhesives for Field Gluing Panels to Framing: Formulation complying with ASTM D 
3498 that is approved for use with type of construction panel indicated by manufacturers 
of both adhesives and panels. 
 

PART 3 EXECUTION 
 

3.1 INSTALLATION, GENERAL 
 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too 
small to use with minimum number of joints or optimum joint arrangement. Arrange joints 
so that pieces do not span between fewer than three support members. 
 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against 
abutting construction unless otherwise indicated. 
 

C. Securely attach to substrate by fastening as indicated, complying with the following: 
1. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code.” 
2. NES NER-272 for power-driven fasteners. 

 
D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not 

fully penetrate members where opposite side will be exposed to view or will receive finish 
materials. Make tight connections.  Install fasteners without splitting wood. 
 

E. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation 
so these materials are installed in sequence and manner that prevent exterior moisture from 
passing through completed assembly. 
 

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 
 

G. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast. 
 

3.2 WOOD STRUCTURAL PANEL INSTALLATION
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A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered 
Wood Construction Guide," for types of structural-use panels and applications indicated. 
 

B. Fastening Methods: Fasten panels as indicated below: 
1. Roof Sheathing: 

a. Screw to wood framing. 
b. Screw to cold-formed metal framing. 
c. Space panels 1/8 inch apart at edges and ends. 

 
 

END OF SECTION 06 16 00 
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SECTION 06 17 06 – METAL PLATE CONNECTED WOOD TRUSSES 
 
PART 1 GENERAL 
 

1.1 WORK INCLUDED 
 

Design, manufacture, and supply wood trusses as shown on Building Structural System Design Documents 
and as specified. 
 
1.2 DEFINITIONS 

 
A. Building Designer: The Owner of the Building or the individual or organization who 

contracts with the Owner for the design of the Building Structural System and/or who 
produces the Building Structural System Design Documents. The Building Designer may 
be an architect or an engineer. 
 

B. Building Structural System Design Documents: The architectural drawings, structural 
drawings, and any other drawings, specifications and addenda, which set forth the overall 
structural design of the Building Structural System. 
 

C. Contractor: The Owner of the Building or the individual or organization who contracts 
with the Owner for the construction of the Building Structural System. 
 

D. Truss: An individual metal plate connected wood element manufactured by the Truss 
Manufacturer, and supplied for the Building Structural System. 
 

E. Truss Designer: The individual or organization responsible for the design of Trusses in 
accordance with the Truss Plate Institute's (TPI’s) National Design Standard for Metal 
Plate Connected Wood Truss Construction (ANSI/TPI 1)and all applicable legal 
requirements. The Truss Designer is also referred to as a Truss Design Engineer. 
 

F. Truss Design Drawing: The graphic depiction of an individual Truss. 
 

G. Truss Manufacturer: An individual or organization regularly engaged in the 
manufacturing of Trusses and who manufactures Trusses for the Building Structural 
System. 
 

H. Truss Placement Plan: The drawing supplied by the Truss Manufacturer identifying the 
location assumed for each Truss. 
 

I. Truss Submittals: The Truss Design Drawings and the Truss Placement Plan, submitted to 
any local building official, the Owner, the Building Designer and/or the Contractor for 
their review and/or approval. 
 

1.3 DESIGN 
 

A. Trusses shall be designed in accordance with this specification and where any applicable 
design feature is not specifically covered herein, design shall be in accordance with the 
applicable provisions of the latest edition of the American Forest & Paper Association's 
(AF&PA’s) National Design Specification for Wood Construction, ANSI/TPI 1, and all 
applicable legal requirements. 
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B. Truss Manufacturer shall furnish Truss Design Drawings prepared in accordance with all 

applicable legal requirements. Engineer shall be licensed in the state of Georgia.  
 

C. The Truss Manufacturer shall furnish a Truss Placement Plan which shall provide at a 
minimum the location assumed for each truss based on the Building Structural System 
Design Documents 
 

D. The Truss Manufacturer shall submit the Truss Submittals to the Building Designer and/or 
the local building official for review and approval prior to the manufacturing of the 
trusses. 
 

E. The Truss Design Drawings shall include as minimum information: 
1. Slope or depth, span, and spacing; 
2. Location of all joints; 
3. Required bearing widths; 
4. Design loads as applicable: 

• Top chord live load (including snow loads); 
• Top chord dead load; 
• Bottom chord live load; 
• Bottom chord dead load; 
• Concentrated loads and their points of application; and 
• Controlling wind and earthquake loads expressed in units of force per unit area; 

 
5. Adjustments to lumber and metal connector plate design values for conditions of use; 
6. Each reaction force and direction; 
7. Metal connector plate type, size, thickness or gauge, and the dimensioned location of 

each metal connector plate except where symmetrically located relative to the joint 
interface; 

8. Lumber size, species, and grade for each member; 
9. Connection requirements for: (a) truss to truss girder; (b) truss ply to ply; and (c) field 

assembly of trusses; 
10. Calculated deflection ratio or maximum deflection for live and total load; 
11. Verification that truss members have been sized based on the permanent lateral bracing 

locations as indicated on the Building Structural Design Documents. 
 

2.1 MATERIALS 
 

A. Lumber 
1. Lumber used shall be identified by grade mark of a lumber inspection bureau or 

agency  approved by the American Lumber Standards Committee, and shall be the 
size, species, and grade as shown on the Truss Design Drawings, or equivalent as 
approved by the Truss  Designer. 

2. Moisture content of lumber shall be no less than 7% at time of manufacturing. 
3. Adjustment of value for duration of load or conditions of use shall be in accordance 

with AF&PA’s National Design Specification for Wood Construction. 
4. Fire retardant treated lumber, if applicable, shall meet the specifications of the fire 

retardant chemical manufacturer, the truss design and ANSI/TPI 1 and shall be re-
dried after treatment in accordance with AWPA Standards C20. Allowable values must 
be adjusted in accordance with NDS. Lumber treater shall supply certificate of 
compliance.
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B. Metal Connector Plates: 
1. Metal connector plates shall be manufactured by a Wood Truss Council of America 

(“WTCA”) member plate manufacturer and shall not be less than .036 inches in 
thickness (20 gauge) and shall meet or exceed ASTM A653/A653M grade 33, and 
galvanized coating shall meet or exceed ASTM A924/924M, coating designation G60. 
Working stresses in steel are to be applied to effectiveness ratios for plates as 
determined by test and in accordance with ANSI/TPI 1. 

2. In highly corrosive environments, special applied coatings or stainless steel may be 
required. 

3. At the  request  of  Building  Designer,  a  WTCA  member plate  manufacturer  shall  
furnish a certified record that materials comply with steel specifications. 
 

 
2.2 MANUFACTURING 

 
A. The wood truss manufacturer shall have a current “Mark License Agreement” with the 

Truss Plate Institute to build trusses in accordance with the ANSI/TPI 1-1995 Standard 
and the QAP-90 Manual. This contract designates the manufacturer as dedicated to the TPI 
Quality Assurance Inspection Program. 
 

B. Trusses shall be manufactured to meet the quality requirements of ANSI/TPI 1 and in 
accordance with the information provided in the final approved Truss Design Drawings. 

 
3.1 HANDLING, INSTALLING, AND BRACING 

 
A. Trusses shall be handled during manufacturing, delivery and by the Contractor at the job 

site so as not to be subjected to excessive bending. 
 

B. Trusses shall be unloaded in a manner so as to minimize lateral strain. Trusses shall be 
protected from damage that might result from on-site activities and environmental 
conditions. Trusses shall be handled in such a way so as to prevent toppling when banding 
is removed. 
 

C. Contractor shall be responsible for the handling, erection, and temporary bracing of the 
trusses in a good workmanlike manner and in accordance with the recommendations set 
forth in the Truss Plate Institute’s “Handling, Installing & Bracing Metal Plate Connected 
Wood Trusses” (HIB-91), WTCA’s “Job Site Warning Poster” and WTCA’s Truss 
Technology in Building “Always Diagonally Brace for Safety” and “Web Member 
Permanent Bracing: Brace it for Stability”. 
 

D. Apparent damage to trusses, if any, shall be reported to Truss Manufacturer prior to 
erection. 
 

E. Trusses shall be set and secured level and plumb, and in correct location. Each truss shall 
be held in correct alignment until specified permanent bracing is installed. 
 

F. Cutting and altering of trusses is not permitted. If any truss should become broken, 
damaged, or altered, written concurrence and approval by a licensed design professional is 
required. 
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G. Concentrated loads shall not be placed on top of trusses until all specified bracing has been 

installed and decking is permanently nailed in place. Specifically avoid stacking full 
bundles of plywood or other concentrated loads on top of trusses. 
 

H. Truss Submittals and any supplementary information provided by the Truss Manufacturer 
shall be provided by the Contractor to the individual or organization responsible for the 
installation of the Trusses. 
 

I. Trusses shall be permanently braced in a manner consistent with good building practices 
and in accordance with the requirements of the Building Structural System Design 
Documents. Trusses shall furthermore be anchored or restrained to prevent out-of-plane 
movement so as to keep all truss members from simultaneously buckling together in the 
same direction. Such permanent lateral bracing shall be accomplished by: (a) anchorage to 
solid end walls; (b) permanent diagonal bracing in the plane of the   web members; or (c) 
other suitable means. 
 

J. Materials used in temporary and permanent bracing shall be furnished by Contractor. 
 

 

 

END OF SECTION 06 17 06 
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SECTION 07 19 00 – WATER REPELLENTS 
 
PART 1 GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 
 

1.2 SUMMARY 
 

A. Section includes penetrating water-repellent treatments for the following vertical and horizontal 
surfaces: 
1. Concrete Masonry Units 

 
1.3 SUBMITTALS 

 
A. Product Data:  For each type of product indicated. 

1. Include manufacturer's standard colors. 
2. Include manufacturer's recommended number of coats for each type of substrate and spreading 

rate for each separate coat. 
 

B. Qualification Data: For qualified Applicator. 
 

C. Product Certificates: For each type of water repellent, from manufacturer. 
 

1.4 QUALITY ASSURANCE 
 

A. Applicator Qualifications: An employer of workers trained and approved by manufacturer. 
 

B. Mockups: Apply water repellent to each type of substrate required. 
1. Locate each test application as directed by Architect. 
2. Size:  10 sq. ft. 

 
C. Preinstallation Conference: Conduct conference at Project site. 

 
1.5 PROJECT CONDITIONS 

 
A. Limitations: Proceed with application only when the following existing and forecasted weather and 

substrate conditions permit water repellents to be applied according to manufacturers' written 
instructions and warranty requirements: 
1. Concrete surfaces and mortar have cured for not less than 28 days. 
2. Building has been closed in for not less than 30 days before treating wall assemblies. 
3. Ambient temperature is above 40 deg F and below 100 deg F and will remain so for 24 hours. 
4. Substrate is not frozen and  substrate-surface temperature is above 40  deg F and   below 100 

deg F. 
5. Rain or snow is not predicted within 24 hours. 
6. Not less than 24 hours have passed since surfaces were last wet. 
7. Windy conditions do not exist that might cause water repellent to be blown onto vegetation or 

surfaces not intended to be treated. 
 

2.1 PENETRATING WATER REPELLENTS 
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A. Siloxane, Penetrating Water Repellent: Clear, containing 10 percent or more solids  of oligomerous 

alkylalkoxysiloxanes; with alcohol, ethanol, mineral spirits, water, or other proprietary solvent 
carrier; and with 400 g/L or less ofVOCs. 
1. Products: Subject to compliance with requirements, provide one of the following: 

a. Diedrich Technologies, Inc.; 303-S. 
b. Euclid Chemical Company (The); Weatherguard. 
c. Hydrozo, a division of ChemRex; Enviroseal 40. 
d. ProSoCo, Inc.: 

1) Natural Stone Treatment: Concrete brick, tile, precast, pavers, and cast-in- place; fired 
clay brick, terra cotta; unpolished marble, travertine; sandstone. 

2) Siloxane PD:  Concrete brick,  tile,  precast,  pavers,  and  cast-in-place; fired clay 
brick, tile, terra cotta, pavers; sandstone. 

3) Siloxane WB Concentrate: Burnished, smooth, split-face, and ribbed architectural 
concrete block; concrete brick, tile, precast, pavers, and cast-in- place; fired clay brick, 
tile, terra cotta, and pavers; sandstone. 

 
PART 3 EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements and conditions affecting performance of the Work. 
 

B. Test   pH  level   according   to   water-repellent  manufacturer's  written  instructions to
 ensure chemical bond to silica-containing or siliceous minerals. 
 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
 

3.2 PREPARATION 
 

A. Cleaning: Before application of water repellent, clean substrate of substances that could impair 
penetration or performance of product according to water-repellent manufacturer's written 
instructions and as follows: 
1. Concrete Unit Masonry:  Remove oil,  curing  compounds, laitance,  and  other substances that 

inhibit penetration or performance of water repellents according to ASTM E 1857. 
2. Clay Brick Masonry:  ASTM D 5703. 

 
B. Protect adjoining work, including mortar and sealant bond surfaces, from spillage or blow-over of 

water repellent. Cover adjoining and nearby surfaces of aluminum and glass if there is the 
possibility of water repellent being deposited on surfaces. Cover live vegetation C. Coordination 
with Mortar Joints: Do not apply water repellent until pointing mortar for joints adjacent to 
surfaces receiving water-repellent treatment has been installed and cured. 
 

C. Coordination with Sealant Joints: Do not apply water repellent until sealants for joints adjacent to 
surfaces receiving water-repellent treatment have been installed and cured. 
1. Water-repellent work may precede sealant application only if sealant adhesion and 

compatibility have been tested and verified using substrate, water repellent, and sealant 
materials identical to those required. 
 

3.3 APPLICATION 
 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect the 
substrate before application of water repellent and to instruct Applicator on the product and 
application method to be used. 
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B. Apply a heavy-saturation coating of water repellent, on surfaces indicated for treatment, using 15 

psi- pressure spray with a fan-type spray nozzle to the point of saturation. Apply coating in dual 
passes of uniform, overlapping strokes. Remove excess material; do not allow material to puddle 
beyond  saturation. Comply  with  manufacturer's  written  instructions for application procedure 
unless otherwise indicated. 
 

C. Apply a second saturation coating, repeating first application. Comply with manufacturer's written 
instructions for limitations on drying time between coats and after rainstorm wetting of surfaces 
between coats. Consult manufacturer's technical representative if written instructions are not 
applicable to Project conditions. 
 

3.4 CLEANING 
 

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or damaged by 
water-repellent application as work progresses. Correct damage to work of other trades caused by 
water-repellent application, as approved by Architect. 
 

B. Comply with manufacturer's written cleaning instructions. 

 

END OF SECTION 07 19 00 
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SECTION 07 41 13 – CAST IN PLACE CONCRETE 
 
PART 1 GENERAL REQUIREMENTS 
 

1.1 DECRIPTION OF WORK 
 

A. The scope of work includes, but shall not be limited to: preformed metal roof panels, flashing 
required to weatherproof the system (ridge, hip, valley, cleat, eave, rake wall, rake edge, apron, 
inside corner, outside corner, gutter, downspout, drip sill, end wall, and other miscellaneous 
flashing), related accessories necessary for attachment of the roofing system, butyl tape and sealant 
used in conjunction with the roofing system, and necessary attachment hardware as required to 
meet the performance standards and complete the roofing enclosure as indicated by Contract 
Documents. 
 

1.2 REFERENCES 
 

A. American Iron and Steel Institute (AISI), Specification for the Design of Cold-Formed Steel 
Structural Members(2008). 
 

B. American Institute of Steel Construction (AISC) Manual of Steel Construction (Current Edition). 
 

C. American Society for Testing and Materials (ASTM): 
1. ASTM A792: Specification for Sheet Steel, Aluminum-Zinc Alloy-Coated by the Hot-Dip 

Process. 
2. ASTM E283-91: Test Method for Rate of Air Leakage over Solid Substrate. 
3. ASTM E331-93: Test Method for Rate of Water Penetration over Solid Substrate. 
4. ASTM E1680-95: Test Method for Rate of Air Leakage over Open Framed Structure. ASTM 

E1646-95: Test Method for Rate of Water Penetration over Open Framed Structure. 
5. ASTM E1592-95: Standard Test Method for Structural Performance of Sheet Metal and 

Siding Systems by Uniform Static Air Pressure Difference. 
 

D. Sheet Metal and Air Conditioning Contractors National Association (SMACNA): 
1. Architectural Sheet Metal Manual (2003 edition). 

Underwriter's Laboratory (UL) Roofing Materials and Systems Directory: 
 

E. Underwriter's Laboratory (UL) Roofing Materials and Systems Directory: 
1. Roofing Materials and Systems Directory listings and classifications of Underwriter's 

Laboratory roofing construction assemblies. 
 

1.3 SYSTEM DESCRIPTION 
A. Design Requirements: 

1. Continuous, one-piece, preformed, prefinished single length roof panels. 
2. Panels, clips, and other components required for specific project conditions. 
3. Manufacturer is responsible for providing evidence acceptable to Architect that manufacturer's 

specified roof system is capable of meeting thermal, wind uplift, and performance 
requirements specified. 

B. Thermal Movement: 
1. Complete metal roofing  and  flashing  system  shall  be capable of withstanding 

expansion and contraction of components caused by changes in temperature without buckling, 
producing excess stress on structure, anchors or fasteners, or reducing performance ability. 

2. Interface between panel and expansion clip shall provide for applicable thermal movement in 
each direction along longitudinal direction. 
 

C. Performance Requirements 
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1. Underwriter's Laboratories, Inc. (UL) Wind Uplift Resistance Classification for Roof 

Assembly shall be Class 90, as installed, pursuant to Construction Number (selected from 
available assemblies in technical section of architectural binder) 431, 431A,  432, 433, 498, 
498A, or 498B as defined by UL 580. Certified statements from manufacturer without proper 
UL classification will not be acceptable. 

2. Complete metal roof system  shall  have maximum static pressure  air  infiltration of 
0.046 cfm / square foot with 1.57 psf air pressure differential when tested in accordance with 
ASTM E283-91 or 0.014 cfm / square foot with 1.57 psf air pressure differential when tested 
in accordance with ASTM E1680-95 

3. Complete metal roof system shall have no    uncontrolled water penetration (dynamic 
water pressure), other than condensation, when exposed to dynamic rain at 6.24 psf differential 
static pressure when tested for not less than fifteen (15) minutes in duration in accordance with 
ASTM E331-93 or ASTM E1646-95. 

4. Entire roofing system (metal panels, flashing, expansion joints, and penetrations), are 
to be detailed to provide watertight roof under peak weather conditions. 
 

1.4 SUBMITTALS 
 

A. Shop Drawings Submittals: 
 
1. Manufacturer of the metal roof system shall provide complete shop drawings in accordance 

with the requirements specified in Section 01 33 23. Shop drawings shall clearly indicate 
location and provisions for fixed, non-sliding attachment of the system. 

2. Shop drawings must be submitted and returned as acceptable prior to the beginning of 
Product production. 
 

B. Product Data Submittals 
 
1. Submit manufacturer's detailed product literature including the system profile sheet, system 

description including: material base-sheet gauge, seam height, panel on- center, finish, and 
sealant as required. 

2. Submit manufacturer's installation guidelines of the specified product. 
3. Submit a sample of each type of roof panel, complete with factory finish. In the case where 

custom color is specified, send a custom color chip for written approval along with a standard 
color product sample for review. 
 

C. Quality Control Submittals 
 
1. Submit shop drawings signed by a registered engineer, currently licensed in Georgia, 

certifying the design of the roof system meets the specified performance criteria. 
 

1.5 QUALITY ASSURANCE 
 

A. Qualification of installers 
 
1. Competent and skilled sheet metal applicators familiar with Dimensional Metals' products, 

standard details and recommendations.  Applicator shall have at least two 
(2) years experience applying these types of materials with successful completion  of 
projects with similar scope and is an approved installer with company-issued documentation 
accordingly. 

2. Installers  shall be  thoroughly trained  and  experienced in the  necessary  crafts and 
completely familiar with and shall comply with the recommendations and details of the 
manufacturer and the “Architectural Sheet Metal Manual” published by SMACNA. 

3. Installers shall follow the manufacturers' installation details without exception unless 
written  authorization  from  the  manufacturer  and  architect  are  provided  on     an
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installation detail revision. Detail revision authorization must be made in advance of product 
installation. 
 

B. Qualification of the product manufacturer: 
 
1. Manufacturer shall be a company specializing in Architectural Sheet Metal Products with at 

least ten (10) years experience. Being listed as a prequalified manufacturer does not release 
manufacturer from providing complete, current and acceptable test data for each performance, 
thermal, and wind load requirement specified for specific profile proposed. 

2. Manufacturer shall operate a permanent, full-time, manufacturing facility where   the 
metal roof panels are produced on fixed based multi-station roll forming machines that are 
included in the Underwriter's Laboratory field inspection services. These facilities must be 
currently under inspection at least four times per year by Underwriter's Laboratory personnel 
to verify compliance that the products fabricated are in accordance with the specifications of 
the products which were originally tested. Portable on-site roll formers may not be used unless 
roof panels exceed 90’ in length. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver roof system components to project site in manufacturer's unopened original containers. 
B. Protect roof system components during shipment, storage, handling and erection from mechanical 

abuse, stains, discoloration and corrosion. 
C. Provide strippable plastic film on all painted surfaces between contact areas to prevent abrasion 

during shipping, storage and handling. 
D. Store materials off the ground, providing for drainage, under protective cover which allows for air 

circulation and protection from foreign material contamination, mechanical damage, cement, lime, 
or other corrosive materials 

E. Handle materials to prevent damage to surfaces, edges and ends of roofing components. Damaged 
material shall be rejected and removed from site. 

F. Examine materials upon delivery to jobsite. Reject and remove physically damaged, stained or 
marred material from project site. 

G. Metal roof components with strippable film must not be stored with exposure to direct sunlight. 
H. Stack material to prevent damage and allow for adequate ventilation and drainage. 

 
1.7 SITE CONDITIONS 

A. Determine that work of other trades will not hamper or conflict with necessary fabrication and 
storage requirements for preformed metal roofing system 

B. Protection: 
C. Determine that work of other trades which penetrates roof or is to be made watertight by roof is 

coordinated by location, in place, and accepted prior to installation of roofing system. 
 

1.8 WARRANTIES 
 

A. Furnish manufacturer's Standard Twenty (20) Year Warranty stating the architectural fluorocarbon 
coating will: 
1. Not crack, chip, peel or exhibit any other mechanical failure of paint to adhere to the substrate. 
2. Not exhibit  fading  or color  change  in excess of  five  (5)  hunter  delta  E  units as 

determined by ASTM D2244-79. 
3. Not chalk in excess of a numerical rating of eight (8) as determined by ASTM D4214-98 

 
B. Furnish manufacturer's Standard Water tightness Warranty for a period of twenty (20) years after 

the date of substantial completion. Entire source of material and labor shall be the sole 
responsibility of one subcontractor. 
1. Warranty shall be limited to the value of the metal roofing system, installed and is non-

prorated.
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2. Warranty  shall  be  signed  by  the  manufacturer  of  the  metal  roof  system  and his 

authorized installer, agreeing at their option to replace or repair defective materials and  
workmanship  as  required  to  maintain  the  metal  roof system in watertight condition. 

3. Warranty shall not exclude any conditions such as flashing, valleys, penetrations, etc. that are 
an integral part of the roof system. 

4. The manufacturer of the metal roof system shall review installation details and perform on site 
inspections as required to certify proper watertight roofing material installation. 
 

 
PART 2 PRODUCTS 
 

2.1 MANUFACTURER 
 

A. Dimensional Metals, Inc., 58 Klema Drive North, Reynoldsburg, Ohio 43068. 
 

B. Equal roof systems by Zip Rib or Garland are acceptable. 
 

2.2 SHEET MATERIALS 
 

A. FOR KYNAR® COLOR COATED - Prefinished base sheet material shall be 24 Gauge (.024") 
Galvalume Aluminum-Zinc Alloy Coated Steel Grade C meeting ASTM A792. 
 

B. Finish shall be 70% Kynar® 500 or Hylar® 5000 Fluorocarbon coating, applied on a continuous 
coil coating line, with top side dry film thickness of I.I +/-.01 mil dry film thickness and on the 
reverse side a wash coat and primer of .04 +/- .01 mil total dry film thickness. 
 

C. Finish color shall be selected by the architect from the manufacturer's current standard 26 standard 
colors and 4 metallic finishes on their color selection guide. One color will be chosen for roof and 
trim directly associated with the roof. A second color will be chosen for gutters, downspouts, and 
general trim. 
 

D. Strippable film shall be applied to the topside of the painted coil to protect the finish during 
fabrication, shipping and field handling. This strippable film must be removed during installation. 
 

2.3 PREFORMED METAL ROOFING SYSTEM 
 

A. Preformed Metal Panels 
1. System Name: Span-Lock 
2. Model Number: SL20 
3. Seam Height: 2” 
4. Seam On-center: 16” 

• Standing seams shall incorporate a continuous mechanically seamed connection with 
concealed anchor clips that prevents the entrance of water passage (select for mechanically 
seamed panels). 

• Standing seams shall contain factory injected non-curing sealant that runs continuously 
throughout the panel length as job conditions dictate. 

• Panel clips shall be as recommended by the manufacturer to meet the performance criteria 
of this specification. 

• All exposed adjacent flashing shall be of the same material and finish as the roof panels. 
 

B. Fasteners 
1. Exposed screw fasteners shall be 300 series alloy stainless steel with integrally bonded 

neoprene washers or Zinc Aluminum Cast head covers with integral neoprene gaskets. 
2. Exposed pop rivets shall be stainless steel, rivet and mandrel, self plugging type #44 

- 1/8" diameter 1/4" grip range minimum. Exposed pop rivets shall be painted  to  match the 
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metal roof system. 
3. Concealed fasteners for anchor clips shall be # 10-13- 1” or # 10-16 – 1” long pancake head #2 

Phillips drive screw as required to meet the performance criteria in this specification. 
4. Concealed fasteners for flashing attachment shall be # 10-13- 1” or # 10-16- 1”  long 

truss head #2 Phillips drive screw as required to meet the performance criteria in this 
specification. 

5. There  shall be no exposed fasteners except to fasten flashing at fixing points, or  for 
panel attachment as dictated by warranty requirements for longitudinal thermal expansion and 
contraction, or as indicated on the shop drawings. 
 

C. Closures 
1. Hip and  ridge closures shall be factory fabricated from similar material to  the roof   panels. 

Hip and ridge closures shall be field cut to fit properly between the panel seams. 
 

D. Sealant 
1. Factory-applied seam sealant shall be non-curing butyl designed for metal to metal connection 

in concealed joints, if specified. 
2. Field applied sealant and/or butyl tape shall be as recommended by the  manufacturer 

of the metal roof system. 
 

E. Underlayment 
1. Use DMI DynaClad Premium Roofing Underlayment polypropylene sheet material in 10 

square rolls applied in shingle-like application in continuous coverage from eave to ridge per 
roof area with approved mechanical attachment procedures. See “Part 3—Execution.” 
 

2.4 FABRICATION 
 

A. Panels shall be fabricated in permanent fabrication facilities in continuous lengths as required and 
indicated in paragraph 1.6.B. No horizontal end lap joints will be accepted. 
 

B. Panel design shall incorporate concealed clips and fasteners. Exposed fasteners in roofing panels 
will not be accepted. 
 

C. Standing seam design shall prevent water infiltration by utilizing a capillary break to prevent 
siphoning. 
 

D. Fabricate roofing and related sheet metal work in accordance with approved shop drawings and 
applicable  standards  set  forth  in  the  Sheet  Metal  and  Air Conditioning Contractors National 
Association Architectural Sheet Metal Manual (2003 edition). 
 

E. Roofing and sheet metal flashing shall be fabricated in minimum 10'-0" lengths except as noted 
otherwise. All flashing shall have a minimum 3/4” hemmed edges in exposed locations. Provide 
field fabricated miters for components that change direction on the project. 
 

F. Gutter shall be fabricated in continuous lengths up to 50 feet per the listed product in this 
paragraph. Expansion joints are to be utilized so as not to have lapped gutter joints. Gutter 
mounting shall be such that the gutter can be easily removed and replaced in the future. Extending 
a leg of the gutter under the roof panels is not acceptable. 

 
PART 3 EXECUTION 

 
3.1 INSPECTION 

 
A. Examine alignment and placement of building roof structure before proceeding with installation of 

preformed metal roofing. 
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B. Examine metal roof deck before starting installation. Deck must be clear, clean and smooth, free of 

depressions, waves, or projections, dry and must remain dry and free of ice and snow, after roofing 
application commences. Deck flutes must be clean and dry. 
 

C. Field check dimensions and check support alignment with taut string or wire. Support 
misalignment may cause additional stresses in the panels and contribute to oil canning. 
 

D. Do not proceed with installation until conditions are satisfactory. Notify the architect in writing of 
unsatisfactory conditions. 
 

E. Underlayment Installation 
1. Verify that DMI DynaClad® Underlayment has been installed over solid substrate. 
2. Ensure DMI DynaClad® underlayment is installed horizontally, starting at the eave working to 

the ridge with a 6" minimum overlap as described in paragraph 2.03.I. 
3. Ensure that all fasteners are totally flush with the substrate. 

 
3.2 INSTALLATION 

 
A. General Requirements 

1. Install roofing and flashing in accordance with approved shop drawings and manufacturer's 
product data, within specified tolerances. 

2. Isolate  dissimilar  metals,   masonry  and   concrete  from  metal roof system with 
bituminous coating. 

3. Anchorage shall allow for thermal expansion and contraction without stress or elongation of 
panels, clips or anchors. 

4. Coordinate flashing and  sheet metal  work to  provide watertight conditions at roof 
terminations. Fabricate and install in accordance with standards set forth in the SMACNA 
Manual using continuous cleats at all exposed edges. 
 

B. Underlayment 
1. Install proper protection to finished substrate to prevent moisture infiltration to roofing 

assembly prior to placement of panels. Cover complete roof area to receive metal roof panels 
with a self adhered ice and water underlayment membrane or a combination of DMI 
DynaClad® and self adhered ice and water underlayment at the eaves, valleys, rake walls, rake 
edges, and around all penetrations. 
 

C. Preformed Metal Panels 
1. Fasten anchor clips with fasteners as recommended by the manufacturer as required to meet 

the performance criteria specified. 
2. Install starter and edge trim before installing roof panels. Remove 

strippable plastic film prior to installation of roof panels. 
3. Erect metal roofing with lines, planes, rises and angles sharp and true, and plane surfaces free 

from objectionable warp, dents, buckle or other physical defects. 
4. Do not allow traffic on completed roof. 
5. Protect installed roof panels and trim from damage caused by adjacent construction until 

completion of installation. 
6. Remove and  replace any panels or flashing components that are  damaged    beyond 
7. successful repair. 

 
D. Flashing 

1. Comply with SMACNA "Architectural Sheet Metal Manual" recommendations for installation 
work where the manufacturer's approved shop drawings do not define a specific detail. 

2. Conceal fasteners and expansion provisions wherever possible. 
3. Hem all exposed edges of sheet metal flashing that are exposed with at least 3/4” fold under. 
4. Insert metal flashing into reglets, anchor with wedges and seal all joints.
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5. Set sheet metal items level, true to line and plumb. 
6. Secure all metal flashing to wood nailers with screws as indicated on the approved shop 

drawings. 
7. Use cleats to keep flashing end laps closed when face width exceeds eight (8) inches. 

 
3.3 FIELD QUALITY CONTROL 

 
A. Tolerances 

1. Applicable erection tolerances: Maximum variation from true planes or lies shall be 1/4" in 
20'-0" or 3/8" in 40'-0". 

2. Metal roof systems can not correct any previously installed support or wood nailer 
problems that do not meet the above tolerances. 
 

B. Manufacturer's Field Service 
1. Manufacturer's representative shall inspect all Watertight Warranted projects during the 

installation of the metal roof system. 
2. Inspections shall be scheduled as required by the manufacturer of the roofing system. 
3. Two mandatory visits are required: 

a. Inspection of proper panel and flashing installation. 
b. Final inspection upon completion of the metal roof installation. 

4. Upon final inspection a report will be issued to the installer of any discrepancies and 
requirements for additional work. If additional work required the manufacturer will provide 
another final inspection to verify acceptance of completed work. 
 

3.4 CLEANING 
 

A. Clean exposed surfaces of work promptly after completion of installation. To prevent rust from 
staining the painted finish, immediately remove filings produced by drilling or cutting. 
 

B. Clean roof in accordance with manufacturer's recommendations. 
 

C. Touch up minor abrasions and scratches in finish with manufacturer’s supplied Kynar® touch up 
paint. 
 

D. Remove all scrap and construction debris from the site. 
 

 

END OF SECTION 07 41 13 
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SECTION 07 47 00 – EXTERIOR TRIM 
 
PART 1 GENERAL REQUIREMENTS 
 
 
1.1 DESCRIPTION OF WORK 

1. Work included: Provide all exterior trim, soffits, soffit trim, fascias and accessories as 
indicated on the Drawings, specified herein or as otherwise needed for a complete and proper 
installation. 

2. Submit four sets of shop drawings showing material layout, color samples and manufacturer’s 
literature for review. 

3. Submit sample of each item for review. 
 
 
PART 2 PRODUCTS 
 
 
2.1 PRODUCTS 

1. All products by “ABC Seamless”, unless noted. All products PVC coated. Color as selected 
from standard colors by Architect. All items shall be extruded in lengths as long as possible: 
a. Fascia (8”) and Soffit Trim: 28 ga. Steel wood grain. 
b. Soffit Panels (24” wide): Aluminum, full vent, miter corners. 

 
 
PART 3 EXECUTION 
 
 
3.1 INSTALLATION 

1. Install in strict accordance with manufacturer’s specifications. 
 

 
 

 

END OF SECTION 07 47 00 
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SECTION 07 62 00 – SHEET METAL FLASHING AND TRIM 
 

PART 1 GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. Drawings and  general  provisions  of  the  Contract, including General and  
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

 
1.2 SUMMARY 

 
A. Section Includes: 

1. Manufactured Products: 
a. Manufactured reglets. 

2. Formed Products: 
a. Formed roof drainage sheet metal fabrications. 
b. Formed low-slope roof sheet metal fabrications. 
c. Formed coping metal fabrications 
d. Formed equipment support flashing. 

 
 

1.3 PERFORMANCE REQUIREMENTS 
 

A. General: Sheet metal flashing and trim assemblies as indicated shall withstand wind loads, 
structural movement, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Completed sheet 
metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight. 
 

B. SPRI Wind Design Standard: Manufacture and install copings and roof-edge flashings tested 
according to SPRI ES-1 and capable of resisting the following design pressures: 
1. Design Pressure: As indicated on Drawings. 

 
C. Metal Edge Securement: Install in accordance with ANSI/SPRI ES-1, “American National 

Standard for Edge Systems Used with Low-Slope Roofing Systems.” 
 

D. Thermal Movements: Provide sheet metal flashing and trim that allows for thermal movements 
from ambient and surface temperature changes. 
1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces 
 

1.4 SUBMITTALS 
 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for each 
manufactured product and accessory.  
 

B. Shop Drawings: Show fabrication and installation layouts of sheet metal flashing and trim, 
including plans, elevations, expansion-joint locations, and keyed details. Distinguish between 
shop- and field-assembled work. Include the following: 
1. Identification of material, thickness, weight, and finish for each item and location in Project. 
2. Details for forming sheet metal flashing and trim, including profiles, shapes, seams, and 

dimensions. 
3. Details for joining, supporting, and securing sheet metal flashing and trim, including layout of 

fasteners, cleats, clips, and other attachments. Include pattern of seams.
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4. Details of termination points and assemblies, including fixed points. 
5. Details of expansion joints and expansion-joint covers, including showing direction of 

expansion and contraction. 
6. Details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and 

Counter flashings as applicable. 
7. Details of special conditions. 
8. Details of connections to adjoining work. 

 
C. Samples for Initial Selection: For each type of sheet metal flashing, trim, and accessory indicated 

with factory-applied color finishes involving color selection. 
 

D. Qualification Data: For qualified fabricator. 
 

E. Maintenance Data: For sheet metal flashing, trim, and accessories to include in maintenance 
manuals. 
 

F. Warranty: Sample of special warranty. 
 

1.5 QUALITY ASSURANCE 
 

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate sheet metal 
flashing and trim similar to that required for this Project and whose products have a record of 
successful in-service performance. 
 

B. Sheet Metal Flashing and Trim Standard: Comply with SMACNA's "Architectural Sheet Metal 
Manual" unless more stringent requirements are specified or shown on Drawings. 
 

C. Mockups: Build mockups to verify selections made under sample submittals and to demonstrate 
aesthetic effects and set quality standards for fabrication and installation. 
1. Build mockup of typical roof eave, including built-in gutter and the coping system 

approximately 5 feet long, including supporting construction cleats, seams, attachments and 
accessories. 

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. 
 

D. Preinstallation Conference: Conduct conference at Project site. 
1. Meet with Owner, Architect, Owner's insurer if applicable, Installer, and installers whose work 

interfaces with or affects sheet metal flashing and trim including installers of roofing materials, 
roof accessories, unit skylights, and roof-mounted equipment. 

2. Review methods and procedures related to sheet metal flashing and trim. 
3. Examine substrate conditions for compliance with requirements, including flatness and 

attachment to structural members. 
4. Review special roof details, roof drainage, roof penetrations, equipment curbs, and 

condition of other construction that will affect sheet metal flashing. 
5. Document proceedings, including corrective measures and actions required, and furnish copy 

of record to each participant. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might 
cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials 
away from uncured concrete and masonry. 
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B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight  

and high humidity, except to the extent necessary for the period of sheet metal flashing and trim 
installation. 
 

1.7 WARRANT 
 

A. Special Warranty on Finishes: Manufacturer's standard form in which manufacturer agrees to 
repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of 
factory-applied finishes within specified warranty period. 
1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No.8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 10 years from date of Substantial Completion. 
 

 
PART 2  PRODUCTIONS 
 

2.1 SHEET METALS 
 

A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying a 
strippable, temporary protective film before shipping. 
 

B. Aluminum Sheet: ASTM B 209, alloy as standard with manufacturer for finish required, with 
temper as required to suit forming operations and performance required. 
1. As-Milled Finish:  Mill finish. 
2. Surface: Smooth, flat 
3. Clear Anodic Finish, Coil Coated: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or 

thicker. 
4. Exposed Coil-Coated Finishes: 

a. Two-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions. 

5. Color: As selected by Architect from manufacturer's full range. 
6. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 

polyester backer finish, consisting of prime coat and wash coat with a minimum total dry film 
thickness of 0.5 mil. 
 

C. Stainless-Steel Sheet: ASTM A 240 or ASTM A 666, Type 304, dead soft, fully annealed. 
1. Finish: 2D (dull, cold rolled). 
2. Surface: Smooth, flat 

D. Zinc-Tin Alloy-Coated Copper Sheet: ASTM B 370, cold-rolled copper sheet, H00 temper, of 
minimum uncoated weight (thickness) indicated; coated on both sides with a zinc-tin alloy (50 
percent zinc, 50 percent tin). 
1. Products: Subject to compliance with requirements, provide the following: 

a. Revere Copper Products, Inc.; Freedom Gray. 
 

E. Metallic-Coated Steel Sheet: Restricted flatness steel sheet, metallic coated by the hot-dip process 
and pre-painted by the coil-coating process to comply with ASTM A 755. 
1. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653, G90 coating designation; structural 

quality. 
2. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A 792, Class AZ50 coating designation, 

Grade 40; structural quality. 
3. Surface: Smooth, flat and with manufacturer's standard clear acrylic coating on both 



07 62 00  4 

 
sides. 
 

2.2 UNDERLAYMENT MATERIALS 
 

A. Felt: ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 
 

B. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils thick, consisting of slip- resisting 
polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with 
release-paper backing; cold applied. Provide primer when recommended by underlayment 
manufacturer. 
1. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F. 
2. Low-Temperature Flexibility: ASTM D 1970; passes after testing at minus 20 deg F. 
3. Products: Subject to compliance with requirements, provide one of the following: 

a. Carlisle Coatings & Waterproofing Inc.; CCW WIP 300HT. 
b. Grace Construction Products, a unit of W. R. Grace & Co.; Ultra. 
c. Henry Company; BlueskinPE200 HT. 
d. Metal-Fab Manufacturing, LLC; MetShield. 
e. Owens Corning; WeatherLock Metal High Temperature Underlayment. 

 
C. Slip Sheet: Building paper, 3-lb/100 sq. ft. minimum, rosin sized. 

 
2.3 MISCELLANEOUS MATERIALS 

 
A. General: Provide materials and types of fasteners, solder, welding rods, protective coatings, 

separators, sealants, and other miscellaneous items as required for complete sheet metal flashing 
and trim installation and recommended by manufacturer of primary sheet metal or manufactured 
item unless otherwise indicated. 
 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, 
and other suitable fasteners designed to withstand design loads and recommended by manufacturer 
of primary sheet metal or manufactured item. 
1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal being 
fastened. 

b. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching 
internal gutter width. 

2. Fasteners for Zinc-Tin Alloy-Coated Copper Sheet: Copper, hardware bronze or Series 300 
stainless steel. 

3. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 
4. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel. 

C. Solder: 
1. For Stainless Steel: ASTM B 32, Grade Sn60, with an acid flux of type recommended by 

stainless-steel sheet manufacturer. 
2. For Zinc-Tin Alloy-Coated Copper: ASTM B 32, 100 percent tin. 

 
D. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape 

with release-paper backing. Provide permanently elastic, non-sag, nontoxic, non-staining tape 1/2 
inch wide and 1/8 inch thick. 
 

E. Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant; low modulus; of type, 
grade, class, and use classifications required to seal joints in sheet metal flashing and trim and 
remain watertight. 
 

F. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.
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G. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187. 
 

H. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application. 
 

2.4 MANUFACTURED SHEET METAL FLASHING AND TRIM 
 

A. Reglets: Units of type, material, and profile indicated, formed to provide secure interlocking of 
separate reglet and counterflashing pieces, and compatible with flashing indicated with factory- 
mitered and -welded corners and junctions. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Cheney Flashing Company. 
b. Fry Reglet Corporation. 
c. Heckmann Building ProductsInc. 
d. Hickman, W. P. Company. 
e. Hohmann & Barnard, Inc.; STF Sawtooth Flashing. 
f. Keystone Flashing Company, Inc. 

2. Material: Aluminum, 0.024 inch thick. 
3. Surface-Mounted Type: Provide with slotted holes for fastening to substrate, with neoprene or 

other suitable weatherproofing washers, and with channel for sealant at top edge. 
4. Stucco Type: Provide with upturned fastening flange and extension leg of length to match 

thickness of applied finish materials. 
5. Concrete Type:  Provide temporary closure tape to keep reglet free of concrete   materials, 

special fasteners for attaching reglet to concrete forms, and guides to ensure alignment of 
reglet section ends. 

6. Masonry Type: Provide with offset top flange for embedment in masonry mortar joint. 
7. Accessories: 

a. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure 
flexible flashing in reglet where clearance does not permit use of standard metal 
counterflashing or where Drawings show reglet without metal counterflashing. 

b. Counterflashing Wind-Restraint Clips: Provide clips to be installed before counterflashing 
to prevent wind uplift of counter flashing lower edge. 

8. Finish: Match Metal Roofing Color 
 

2.5 FABRICATION, GENERAL 
 

A. General: Custom fabricate sheet metal flashing and trim to comply with recommendations in 
SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, geometry, metal 
thickness, and other characteristics of item indicated. Fabricate items at the shop to greatest extent 
possible. 
1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 

performance requirements, but not less than that specified for each application and metal. 
2. Obtain field measurements for accurate fit before shop fabrication. 
3. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool marks 

and true to line and levels indicated, with exposed edges folded back to form hems. 
4. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not allowed 

on faces exposed to view. 
B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to a 

tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset 
of adjoining faces and of alignment of matching profiles. 

C. Sealed Joints: Form non-expansion but movable joints in metal to accommodate elastomeric 
sealant. 

D. Fabricate cleats and attachment devices from same material as accessory being anchored or from 
compatible, non-corrosive metal. 

E. Fabricate cleats and attachment devices of sizes as recommended by SMACNA's "Architectural 
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Sheet Metal Manual" for application, but not less than thickness of metal being  secured. 
F. Seams: Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form seams, and 

solder. 
G. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with 

epoxy seam sealer. Rivet joints where necessary for strength. 
H. Do not use graphite pencils to mark metal surfaces. 

 
2.6 ROOF DRAINAGE SHEET METAL FABRICATION 

 
A. Built-in Gutters: Fabricate to cross section as indicated on the drawings, with riveted and soldered 

joints, complete with end pieces, outlet tubes, and other special accessories as required. Fabricate 
in minimum 96-inch- long sections. Fabricate expansion joints and accessories from same metal as 
gutters unless otherwise indicated. 
1. Fabricate gutters with built-in expansion joints. 
2. Accessories: Continuous removable leaf screen with sheet metal frame and hardware cloth 

screen. 
3. Fabricate from the following materials: 

a. Stainless Steel: 0.016 inch thick. 
b. Zinc-Tin Alloy-Coated Copper: 16 oz./sq. ft.. 

 
B. Conceal Downspouts for the built in gutters: Fabricate rectangular downspouts complete with 

mitered elbows. Furnish with metal hangers, from same material as downspouts, and anchors. 
1. Fabricated Hanger Style: rectangular downspouts 
2. Fabricate from the following materials: 

a. Aluminum:   0.024 inch thick. 
b. Stainless Steel: 0.016 inch thick. 
c. Zinc-Tin Alloy-Coated Copper: 16 oz./sq. ft.. 

 
2.7 ROOF SHEET METAL FABRICATION 

 
A. Base Flashing: Fabricate from the following materials: 

1. Aluminum:   0.040 inch thick. 
2. Stainless Steel: 0.019 inch thick. 
3. Zinc-Tin Alloy-Coated Copper: 20 oz. /sq. ft. 

 
B. Counterflashing:  Fabricate from the following materials: 

1. Aluminum:   0.032 inch thick. 
2. Stainless Steel: 0.019 inch thick. 
3. Zinc-Tin Alloy-Coated Copper: 16 oz. /sq. ft. 

 
C. Flashing Receivers:  Fabricate from the following materials: 

1. Aluminum:   0.032 inch thick. 
2. Stainless Steel: 0.016 inch thick. 
3. Zinc-Tin Alloy-Coated Copper: 16 oz. /sq. ft. 

 
D. Roof-Penetration Flashing: Fabricate from the following materials: 

1. Stainless Steel: 0.019 inch thick. 
2. Zinc-Tin Alloy-Coated Stainless Steel:  0.018 inch thick. 

E. Roof-Drain Flashing: Fabricate from the following materials: 
1. Stainless Steel: 0.016 inch thick. 

 
2.8 WALL SHEET METAL FABRICATIONS 

 
A. Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- long, but not 

exceeding 12-foot- long sections under copings, at shelf angles, and where indicated. Fabricate 
discontinuous lintel, sill, and similar flashings to extend 6 inches beyond each side of wall 
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openings. Form with 2-inch- high, end dams where flashing is discontinuous. Fabricate from the 
following materials: 
1. Stainless Steel: 0.016 inch thick. 
2. Zinc-Tin Alloy-Coated Copper: 16 oz. /sq. ft. 

B. Opening Flashings in Wood or Cold-Formed Frame Construction: Fabricate head, sill,[ jamb,] and 
similar flashings to extend 4 inches beyond wall openings. Form head and sill flashing with 2-
inch- high, end dams. Fabricate from the following materials: 
1. Aluminum:   0.032 inch thick. 
2. Stainless Steel: 0.016 inch thick. 
3. Zinc-Tin Alloy-Coated Copper: 16 oz. /sq. ft. 
 

2.9 MISCELLANEOUS SHEET METAL FABRICATIONS 
 

A. Equipment Support Flashing: Fabricate from the following materials: 
1. Stainless Steel: 0.019 inch thick. 
2. Zinc-Tin Alloy-Coated Copper: 16 oz. /sq. ft. 

 
B. Overhead-Piping Safety Pans: Fabricate from the following materials: 

1. Galvanized Steel: 0.040 inch thick. 
2. Aluminum-Zinc Alloy-Coated Steel: 0.040 inch thick. 

 
PART 3 EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions and other conditions affecting performance of the Work. 
1. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 

anchored. 
 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
 

3.2 UNDERLAYMENT INSTALLATION 
 

A. Felt Underlayment: Install felt underlayment with adhesive for temporary anchorage to minimize 
use of mechanical fasteners under sheet metal flashing and trim. Apply in shingle fashion to shed 
water, with lapped joints of not less than 2 inches 
 

B. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free. Apply 
primer if required by underlayment manufacturer. Comply with temperature restrictions of 
underlayment manufacturer for installation; use primer rather than nails for installing 
underlayment at low temperatures. Apply in shingle fashion to shed water, with end laps of not 
less than 6 inches staggered 24 inches between courses. Overlap side edges not less than 3-1/2 
inches. Roll laps with roller. Cover underlayment within 14 days. 
 

3.3 INSTALLATION GENERAL 
 

A. General: Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement. Use fasteners, solder, welding rods, 
protective coatings, separators, sealants, and other miscellaneous items as required to complete 
sheet metal flashing and trim system. 
1. Install sheet metal flashing and trim true to line and levels indicated. Provide uniform, neat 

seams with minimum exposure of solder, welds, and sealant. 
2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance. 

Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal. 
3. Space cleats not more than 12 inches apart. Anchor each cleat with two fasteners. Bend tabs 
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over fasteners. 
4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and 

toolmarks. 
5. Install sealant tape where indicated. 
6. Torch cutting of sheet metal flashing and trim is not permitted. 
7. Do not use graphite pencils to mark aluminum surfaces. 

 
B. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, protect 

against galvanic action by painting contact surfaces with bituminous coating or by other permanent 
separation as recommended by SMACNA. 
1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim with 

bituminous coating where flashing and trim will contact wood, ferrous metal, or cementitious 
construction. 

2. Underlayment: Where installing metal flashing directly on cementitious or wood substrates, 
install a course of felt underlayment and cover with a slip sheet. 
 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection. 
 

D. Fastener Sizes: Use fasteners of sizes as follows: 
1. Penetrate wood sheathing not less than 1-1/4 inches for nails and not less than 3/4 inch for 

woodscrews 
2. Penetrate metal decking not less than recommended by fastener manufacturer to achieve 

maximum pull-out resistance. 
 

E. Seal joints as shown and as required for watertight construction. 
1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than 1 

inch into sealant. Form joints to completely conceal sealant. When ambient temperature at 
time of installation is moderate, between 40 and 70 deg F, set joint members for 50 percent 
movement each way. Adjust setting proportionately for installation at higher ambient 
temperatures. Do not install sealant-type joints at temperatures below 40 deg F. 

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint 
Sealants." 

 
F. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of 

sheets to be soldered to a width of 1-1/2 inches, except reduce pre-tinning where pre-tinned surface 
would show in completed Work. 
1. Do not solder metallic-coated steel and aluminum sheet. 
2. Pre-tinning is not required for zinc-tin alloy-coated copper. 
3. Do not use torches for soldering. Heat surfaces to receive solder and flow solder into joint. Fill 

joint completely. Completely remove flux and spatter from exposed surfaces. 
4. Stainless-Steel Soldering: Tin edges of uncoated sheets using solder recommended for 

stainless steel and acid flux. Promptly remove acid flux residue from metal after tinning and 
soldering. Comply with solder manufacturer's recommended methods for cleaning and 
neutralization. 
 

G. Rivets: Rivet joints in uncoated aluminum where indicated and where necessary for strength. 
 

3.4 ROOF DRAINAGE SYSTEM INSTALLATION 
 

A. General: Install sheet metal roof drainage items to produce complete roof drainage system 
according to SMACNA recommendations and as indicated. Coordinate installation of roof 
perimeter flashing with installation of roof drainage system. 
 

B. Built-in Gutters: Join sections with riveted and soldered or lapped joints sealed with sealant. 
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Provide for thermal expansion. Slope to downspouts. Provide end closures and seal watertight with 
sealant. 
1. Install felt underlayment layer in built-in gutter trough and extend to drip edge at eaves 

and under felt underlayment on roof sheathing. Lap sides a minimum of 2 inches over 
underlying course. Lap ends a minimum of 4 inches. Stagger end laps between succeeding 
courses at least 72 inches. Fasten with roofing nails. Install slip sheet over felt underlayment. 

2. Anchor and loosely lock back edge of gutter to continuous eave or apron flashing. 
3. Anchor back of gutter that extends onto roof deck with cleats spaced not more than 24 inches 

apart. 
4. Install gutter with expansion joints at locations indicated, but not exceeding, 50feet apart. 
5. Install expansion-joint caps. 

 
C. Downspouts: Join sections with 1-1/2-inch telescoping joints. 

1. To be conceal in the wall cavity of brick as indicated on the drawings. 
2. Provide hangers with fasteners designed to hold downspouts securely to walls. Locate hangers 

at top and bottom and at approximately60 inches o.c. in between. 
3. Connect downspouts to underground drainage system indicated. 

a. Provide elbows at base of downspout to direct water away from building where 
underground drainage system is not indicated. 

 
3.5 ROOF FLASHING INSTALLATION 

 
A. General: Install sheet metal flashing and trim to comply with performance requirements and 

SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, set 
units true to line, and level as indicated. Install work with laps, joints, and seams that will be 
permanently watertight and weather resistant. 
 

B. Roof Edge Flashing: Anchor to resist uplift and outward forces according to  recommendations  in 
SMACNA's "Architectural Sheet Metal Manual" and as indicated. Interlock bottom edge of roof 
edge flashing with continuous cleat anchored to substrate at staggered 3-inch centers. 
 

C. Copings: Anchor to resist uplift and outward forces according to recommendations in SMACNA's 
"Architectural Sheet Metal Manual" and as indicated. 
1. Interlock exterior bottom edge of coping with continuous cleat anchored to substrate at 16-inch 

centers. 
2. Anchor interior leg of coping with washers and screw fasteners through slotted holes at 20-

inch centers. 
 

D. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top 
edge flared for elastomeric sealant, extending a minimum of 4 inches over base flashing. Install 
stainless-steel draw band and tighten. 
 

E. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. Insert 
counterflashing in reglets or receivers and fit tightly to base flashing. Extend counterflashing 4 
inches over base flashing. Lap counterflashing joints a minimum of 4 inches and bed with sealant. 
Secure in a waterproof manner by means of snap-in installation and sealant or lead wedges and 
sealant. 
 

F. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of 
roofing and other items penetrating roof. Seal with elastomeric sealant and clamp flashing to pipes 
that penetrate roof. 
 

3.6 WALL FLASHING INSTALLATION 
 

A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture according 
to SMACNA recommendations and as indicated. Coordinate installation of wall flashing with 
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installation of wall-opening components such as windows, doors, and louvers. 
 

B. Through-Wall Flashing: Installation of through-wall flashing is specified in Division 04 Section 
Unit Masonry 
 

C. Reglets: Installation of reglets is specified in [Division 03 Section "Cast-in-Place Concrete] 
[Division 04 Section "Unit Masonry]." 
 

D. Opening Flashings in Frame Construction: Install continuous head, sill and similar flashings to 
extend 4 inches beyond wall openings. 
 

3.7 MISCELLANEOUS FLASHING INSTALLATION 
 

A. Overhead-Piping Safety Pans: Suspend pans independent from structure above as indicated on 
Drawings. Pipe and install drain line to plumbing waste or drainage system. 
 

B. Equipment Support Flashing: Coordinate installation of equipment support flashing with 
installation of roofing and equipment. Weld or seal flashing with elastomeric sealant to equipment 
support member. 
 

3.8 ERECTION TOLERANCES 
 

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance of 
1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of adjoining 
faces and of alignment of matching profiles. 
 

3.9 CLEANING AND PROTECTION 
 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering. 
 

B. Clean and neutralize flux materials. Clean off excess solder. 
 

C. Clean off excess sealants. 
 

D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are 
installed unless otherwise indicated in manufacturer's written installation instructions. On 
completion of installation, remove unused materials and clean finished surfaces. Maintain in a 
clean condition during construction. 
 

E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 
 

 
 

END OF SECTION 07 62 00 
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SECTION 07 92 00 – JOINT SEALANTS 
 
PART 1 GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. Drawings and  general  provisions  of  the  Contract, including General and  
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 
A. Section Includes: 

1. Silicone joint sealants. 
2. Latex joint sealants. 

 
1.3 SUBMITTALS 

 
A. Product Data:  For each joint-sealant product indicated. 

 
B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants 

showing the full range of colors available for each product exposed to view. 
 

C. 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. 
 

1.4 QUALITY ASSURANCE 
 

A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for 
installation of units required for this Project. 
 

B. Source  Limitations: Obtain  each  kind  of  joint  sealant  from single source from  single 
manufacturer. 
 

1.5 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, GENERAL 

A. Compatibility: Provide joint sealants, backings, 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 on testing and field experience. 
 

B. Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications 
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for type, grade, class, and uses related to exposure and joint substrates. 
 

C. Stain-Test-Response Characteristics: Where sealants are specified to be non-staining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have  not 
stained porous joint substrates indicated for Project. 
 

D. Suitability for Contact with Food: Where sealants are indicated for joints that will come in 
repeated contact with food, provide products that comply with 21 CFR 177.2600. 
 

E. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
 

2.2 SILICONE JOINT SEALANTS 
 

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920,  Type S, Grade 
NS, Class 100/50, forUse NT. 
1. Products: Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation;790. 
b. GE Advanced Materials - Silicones; SilPruf LM SCS2700. 
c. Sika Corporation, Construction Products Division;SikaSil-C990. 
d. Tremco Incorporated; Spectrem 1. 

 
B. Single-Component,    Nonsag,    Traffic-Grade,    Neutral-Curing    Silicone    Joint    Sealant: 

ASTM C 920, Type S, Grade NS, Class 100/50, for UseT. 
1. Products: Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation;790. 
b. May National Associates, Inc.; Bondaflex Sil 728 NS. 
c. Tremco Incorporated; Spectrem 800. 

 
C. Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant: ASTM C 920, Type S, 

Grade NS, Class 25, for UseNT. 
1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Building Systems; Omniplus. 
b. Dow Corning Corporation; 786 Mildew Resistant. 
c. GE Advanced Materials - Silicones; Sanitary SCS1700. 
d. Tremco Incorporated; Tremsil 200 Sanitary. 

 
2.3 LATEX JOINTS SEALENTS 

 
A. Latex Joint  Sealant:  Acrylic  latex  or  siliconized  acrylic  latex,  ASTM C 834,  Type OP, Grade 

NF. 
1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Building Systems; Sonolac. 
b. Bostik, Inc.; Chem-Calk 600. 
c. Tremco Incorporated; Tremflex 834. 

 
2.4 JOINT SEALANT BACKING 

 
A. General: Provide sealant backings of material that are non-staining; are compatible with joint 

substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by 
sealant manufacturer based on field experience and laboratory testing. 
 

B. Cylindrical Sealant Backings: ASTM C 1330, Type O (open-cell material), and of size and density  
to   control  sealant  depth  and   otherwise  contribute  to   producing  optimum sealant 
performance. 
 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer 
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for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at 
back of joint.  Provide self-adhesive tape where applicable. 
 

2.5 MISCELLANEOUS MATERIALS 
 

A. Primer: Material 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. 
 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and 
sealant backing materials, free of oily residues or other substances capable of staining or harming 
joint substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum 
adhesion of sealants to joint substrates. 
 

C. Masking Tape: Non-staining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 
 

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 and the following requirements: 
1. Remove all  foreign material from joint substrates that could  interfere with adhesion  of 

joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint sealants, 
oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants. Remove loose particles remaining after cleaning operations 
above by vacuuming or blowing out joints  with  oil-free  compressed  air. Porous joint 
substrates include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not 

stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. 
Nonporous joint substrates include the following: 
a. Metal. 
b. Glass. 
c. Glazed surfaces of ceramic tile. 
d.  
 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint- 
sealant bond; do not allow spillage or migration onto adjoining surfaces.
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C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or  by 
cleaning methods required to remove sealant smears. Remove tape immediately after tooling 
without disturbing joint seal. 
 

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. 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 sealant backings of kind indicated to support 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 capability. 
1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 
D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and 

backs of joints. 
 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 
1. Place 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. 
 

F. Tooling of Non-sag Sealants: Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified in subparagraphs below to form smooth, 
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and 
adhesion of sealant with sides of joint. 
1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 

 
3.4 CLEANING 

 
A. Clean off excess 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 Completion. If, despite such protection, damage or 
deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately so 
installations with repaired areas are indistinguishable from original work. 
 

3.6 JOINT-SEALANT SCHEDULE
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A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces. 
1. Joint Locations: 

a. Isolation and contraction joints in cast-in-place concrete slabs. 
b. Other joints as indicated. 

2. Silicone Joint Sealant: Single component, nonsag, traffic grade, neutral curing. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

 
B. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal non traffic surfaces. 

1. Joint Locations: 
a. Construction joints in cast-in-place concrete. 
b. Control and expansion joints in unit masonry. 
c. Joints between different materials listed above. 
d. Perimeter joints between materials listed above and frames of doors, windows and louvers. 
e. Control and expansion joints in overhead surfaces. 
f. Other joints as indicated. 

2. Silicone Joint Sealant: Single component, nonsag, neutral curing, Class 100/50. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

 
C. Joint-Sealant Application: Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 
a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in tile flooring. 
c. Other joints as indicated. 

2. Silicone Joint Sealant: Single component, nonsag, traffic grade, neutral curing. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

 
D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 
a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints of exterior openings. 
c. Tile control and expansion joints. 
d. Perimeter joints between interior wall surfaces and frames of interior doors. 
e. Other joints as indicated. 
f.  

2. Joint Sealant: Latex. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

 
E. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal 

nontraffic surfaces. 
1. Joint Sealant Location: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 
c. Other Joints as indicated. 

2. Silicone Joint Single component, nonsag, mildew resistant, acid curing. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors. 

 
 

END OF SECTION 07 92 00 
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SECTION 08 33 23 – OVERHEADCOILING DOORS 
PART 1 GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. All materials installed by the Contractor shall be approved by a certified testing agency approved 
by the Georgia Department of Insurance. All materials shall meet Georgia State Building Codes, 
and should there be any discrepancies between design and code, the more stringent requirement 
shall apply. 

 
PART 2 PRODUCTS 
 

2.1 MANUFACTURERS 
 

A. Subject to compliance with requirements, provide products by one of the following: 
1. Cornell – Thermiser Max – Insulated Rolling Door – Model # ESD30 (R-value = 8.0) 
2. Overhead Door Co. 
3. Cookson Door 

 
2.2 DOOR CURTAIN MATERIAL AND CONSTRUCTION – GENERAL 

 
A. All materials shall be new and shall be manufactured for the intended use. No manufacturer's or 

installer's logos or other decals or signs will be attached to the door or any part thereof without 
authorization of the owner. 
 

B. Provide perimeter gasketing on guides and bottom bars and field installed at the head of the 
opening. UL listed gasketing shall bear the label of an approved certified testing agency. It shall be 
installed to effectively close the perimeter gaps, but not so tight as to affect the automatic closing 
of the door under alarm or test conditions. 
 

C. Brackets shall be steel plates to support counterbalance assembly, form end closures and provide 
mounting surface for securing ends of hoods. 
 

2.3 DOOR CURTAIN MATERIAL AND CONSTRUCTION – ROLLING DOOR 
 

A. Curtain to consist of interlocked flat-faced slate, 1/2"deep, #22 gauge primed steel. Furnish 
matching bottom bar angle complete with UL approved vinyl astragal smoke seal. 
 

B. Guides to be #12 gauge primed steel. Attach to jamb with 3/8" bolts, 18" maximum spacing. 
Provide trim to eliminate exposed fasteners. 
 

C. Equip door for latching by slide bolts. 
 

2.4 DOOR CURTAIN MATERIAL AND CONSTRUCTION – COILING DOOR 
 

A. Mount on concrete block (CMU) with expansion anchors. CMU blocks must be filled solid with 
concrete within 24” of the wall opening. If CMU is not filled, the guides must be thru-bolted to 
block walls with a crush plate on the opposite side of the wall. Guides mounted to soft brick walls 
must be thru-bolted with a 3” diameter flat washer on the opposite side of the wall. 
  

B. The guide assemblies may be mounted to structural steel jambs that are an integral part of the 
masonry wall. Only face mounted guide wall angles may be welded to structural steel jambs on 
masonry walls, provided the welding rod and welding procedure are as specified in the 
Manufacturer’s installation instruction for rolling fire doors, and provided that the structural steel 
jamb is an integral part of the masonry wall and linked to the wall by rebar. Between jambs, 
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mounted guide wall angles must be bolted to structural steel jambs on masonry walls. 
 

C. Guides shall be roll formed steel shapes on doors through to 12’ wide, three structural steel angles 
between jamb mounts. 
 

D. Bottom bars are two structural steel angles. Sloping bottom bars are available for uneven floor 
conditions with a limit of 1/2” per foot of opening width. Provide bottom weather seals. 
 

E. Curtains shall consist of interlocking curved or flat profile slats with end locks to maintain 
alignment. Slats shall be roll formed galvanized steel and receive a rust- inhibitive roll- coating 
process which includes bonderizing, baked-on prime paint, and baked-on polyester topcoat paint. 
 

F. Hoods and Accessories 
1. Hood shall be #24 gauge primed galvanized steel. Intermediate supports shall be provided as 

required to prevent excessive sag. The hood shall be equipped with a thermally controlled, 
internal, galvanized steel flame baffle, when required. 
 

G. Counterbalancing Mechanism 
1. Counterbalance shaft assembly shall consist of steel pipe capable of supporting curtain load 

with maximum deflection of 0.03" per foot of width and helical torsion spring assembly 
designed for proper balance of door to insure that effort to operate door will not exceed 15 
pounds. Provide wheel for applying spring torque and for future adjustment located outside 
end bracket. 

 
2.5 MANUAL DOOR OPERATORS 

 
A. Operation shall be chain-pull. 

 
2.6 FINISHES 

 
A. Galvanized steel curtain slats to be phosphate treated and finished with a baked-on prime coat of 

paint. Galvanized steel hood and all other exposed ferrous surfaces shall be primed. Color to be 
selected from manufacturer’s standard selection. 

 
 

END OF SECTION 08 33 23 
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SECTION 08 41 13 – ALUMINUM STOREFRONT WINDOWS 
 
PART 1 GENERAL 
 

1.1 GENERAL 
 

A. Work Included: Furnish all necessary materials, labor and equipment for the complete installation 
of aluminum framing as shown on the drawings and specified here in. 
 

B. Drawings and specifications are based on the 8400TL Thermal Sliding windows framing systems 
with Isolock thermal barrier as manufactured by the Kawneer Company, Inc. Equal products by  
YKK  or Tubelite are acceptable. Test reports certified by an independent test laboratory must be 
made available  upon request. 
 

1.2 PERFORMANCE REQUIREMENTS 
 

A. Air infiltration shall be tested in accordance with ASTM E 283. Infiltration shall not exceed .06 
CFM per square foot (.0003 m3/s-m2) of fixed area. 
 

B. Water infiltration shall be tested in accordance with ASTM E 331. No water penetration at a test 
pressure of 6.24 P.S.F. (300 Pa.). 
 

C. Structural performance shall be based on: Maximum deflection of 1/175 of the span and allowable 
stress with a safety factor of 1.65. 
 

D. The system shall perform to these criteria under a wind load of 15 PSF. 
 
PART 2 PRODUCTS 
 

2.1 MATERIALS 
 

A. Extrusions shall be 6063-T5 alloy and temper (ASTM B221 alloy G.S. 10A-T5). Fasteners, where 
exposed, shall be aluminum, stainless steel or zinc plated steel in accordance with ASTM A 164. 
Perimeter anchors shall be aluminum or steel, providing the steel is properly isolated from the 
aluminum. Glazing gaskets shall be elastomeric extrusions. Single acting entrance frame 
weathering shall be a non-porous,  polymeric material. 
 

2.2 FINISH 
 

A. All exposed framing surfaces shall be free of scratches and other serious blemishes. Finish shall be 
clear anodized. 
 

2.3 FABRICATION 
 

A. The framing system shall provide for flush glazing on all sides with no projecting stops. Vertical 
and horizontal framing members shall have a nominal face dimension of 1 3/4". Overall depth 
shall be 4 " with   a 5/8" glass pocket width. Entrance framing members shall be compatible with 
glass  framing  in  appearance. 
 

PART 3 EXECUTION 
 

3.1 INSTALLATION 
 

A. All glass framing shall be set in correct locations as shown in the details and shall be level, square, 
plumb and in alignment with other work in accordance with the manufacturer's installation 
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instructions and approved shop drawings. All joints between framing and the building structure 
shall be sealed in order to secure a watertight installation. 
 

3.2 PROTECTION AND CLEANING 
 

A. After installation, the General Contractor shall adequately protect exposed portions of aluminum 
surfaces  from damage by grinding and polishing compounds, plaster, lime, acid, cement, or other 
contaminants. The General Contractor shall be responsible for final cleaning. 
 

3.3 GLAZING 
 

A. Provide 1” double pane insulating glass. Construction shall be: 
1. Indoor Lite – 1/4” clear safety plate 
2. Air Space – 1/2” hermetically sealed 
3.  Outdoor Lite – 1/4” solar gray safety plate. 

 
B. Set glass with gasketing, shims and clearances for expansion according to  manufacturer’s 

directions. 
 

C. Provide 5-year warranty against failure of the system that allows moisture or discoloration of any  
kind  inside the sealed air space. 

 
END OF SECTION 08 41 23 
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SECTION 08 71 00 – DOOR HARDWARE 
 
PART 1 GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. Drawings and  general  provisions  of  the  Contract, including General and  
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 
 

A. This Section includes commercial door hardware for the following: 
1. Swinging doors. 
2. Other doors to the extent indicated. 

 
B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Cylinders specified for doors in other sections. 

 
C. Codes and References: Comply with the version year adopted by the Authority Having 

Jurisdiction. 
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 80 - Fire Doors and Windows. 
4. NFPA 101 - Life Safety Code. 
5. NFPA 105 - Installation of Smoke Door Assemblies. 
6. Georgia State Building Code – 2012. 

 
D. Standards: All hardware specified herein shall comply with the following industry standards: 

1. ANSI/BHMA Certified Product Standards - A156Series 
2. UL10C – Positive Pressure Fire Tests of Door Assemblies 

 
1.3 SUBMITTALS 

 
A. Product Data: Manufacturer's product data sheets including installation details, material 

descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 
 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication 
and assembly of door hardware,  as well as procedures and diagrams.  Coordinate the final  Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand, 
function, and finish of door hardware. 
1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and Format 

for the Hardware Schedule." 
 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals that 
do not follow the same format and order as the Door Hardware Sets will be rejected and 
subject to resubmission. 

3. Content: Include the following information: 
a. Type, style, function, size, label, hand, and finish of each door hardware item. 
b. Manufacturer of each item. 
c. Fastenings and other pertinent information.
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d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and in 

door and frame schedule. 
e. Explanation of abbreviations, symbols, and codes contained in schedule. 
f. Mounting locations for door hardware. 
g. Door and frame sizes and materials. 

 
4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 

particularly where approval of the Door Hardware Schedule must precede fabrication of other 
work that is critical in the Project construction schedule. Include Product Data, Samples, Shop 
Drawings of other work affected by door hardware, and other information essential to the 
coordinated review of the Door Hardware Schedule. 
 

C. Shop Drawings: Details of electrified access control hardware indicating the following: 
1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 

diagrams for power, signaling, monitoring, communication, and control of the access control 
system electrified hardware. Differentiate between manufacturer-installed and field-installed 
wiring. Include the following: 
 
a. Elevation diagram of each unique access controlled opening showing location and 

interconnection of major system components with respect to their placement in the 
respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 
 

2. Electrical Coordination: Coordinate with related Division 26 Electrical Sections the voltages 
and wiring details required at electrically controlled and operated hardware openings. 
 

D. Keying Schedule: Prepared under the supervision of the Owner, separate schedule detailing final 
keying instructions for locksets and cylinders in writing. Include keying system explanation, door 
numbers, key set symbols, hardware set numbers and special instructions. Owner to approve 
submitted keying schedule prior to the ordering of permanent cylinders. 
 

E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals 
for each item comprising the complete door hardware installation in quantity as required in 
Division 01, Closeout Submittals. The manual to include the name, address, and contact 
information of the manufacturers providing the hardware and their nearest service representatives. 
The final copies delivered after completion of the installation test to include "as built" 
modifications made during installation, checkout, and acceptance. 
 

F. Warranties and Maintenance: Special warranties and maintenance agreements specified in this 
Section. 
 

1.4 QUALITY ASSURANCE 
 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 
 

B. Installer Qualifications: Installers, trained by the primary product manufacturers, with a minimum 
3 years documented experience installing both standard and electrified builders hardware similar in 
material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 
 

C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with 
a minimum 5 years documented experience supplying both mechanical and electromechanical 
hardware installations comparable in material, design, and extent to that indicated for this Project. 
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Supplier recognized as a factory direct distributor in good standing by the manufacturers of the 
primary materials with a warehousing facility in Project's vicinity. Supplier to have on staff a 
certified Architectural Hardware Consultant (AHC) available during the course of the Work to 
consult with Contractor, Architect, and Owner concerning both standard and electromechanical 
door hardware and keying. 
 
1. Scheduling Responsibility: Preparation of door hardware and keying schedules 

 
D. Source Limitations: Obtain each type and variety of Door Hardware specified in this Section  from 

a single source, qualified supplier unless otherwise indicated. 
1. Electrified modifications or enhancements made to a source manufacturer's product line by a 

secondary or third party source will not be accepted. 
2. Provide electromechanical door hardware from the same manufacturer as mechanical door 

hardware, unless otherwise indicated. 
 

E. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 
requirements and guidelines as directed in the model building code including, but not limited to, 
the following: 
1. NFPA 70 "National Electrical Code", including electrical components, devices, and 

accessories listed and labeled as defined in Article 100 by a testing agency acceptable to 
authorities having jurisdiction, and marked for intended use. 
 

2. Where indicated to comply with accessibility requirements, comply with Americans with 
Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," 
ANSI A117.1 as follows: 
 

3. NFPA 101: Comply with the following for means of egress doors: 
a. Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch. Locks shall 

not require the use of a key, tool, or special knowledge for operation. 
b. Thresholds: Not more than 1/2 inch high. 

 
F. Each unit to bear third party permanent label demonstrating compliance with the referenced 

standards. 
 

G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section 
"Project Meetings." Keying conference to incorporate the following criteria into the final keying 
schedule document: 
1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

 
H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 

Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 
handling, and installing door hardware. 
 
1. Prior to installation of door hardware, conduct a project specific training meeting  to instruct 

the installing contractors' personnel on the proper installation and adjustment of their 
respective products. Product training to be attended by installers of door hardware (including 
electromechanical hardware) for aluminum, hollow metal and wood doors. Training will 
include the use of installation manuals, hardware schedules, templates and physical product 
samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other preparatory 
work performed by other trades.
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3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures 

 
I. At completion of installation, provide written documentation that components were applied to 

manufacturer's instructions and recommendations and according to approved schedule. 
 

1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or accessories at 
Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and 
related accessories directly to Owner via registered mail or overnight package service. Instructions 
for delivery to the Owner shall be established at the "Keying Conference". 
 

1.6 COORDINATION 
 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified hardware. Check  Shop 
Drawings of other work to confirm that adequate provisions are made for locating and installing 
hardware to comply with indicated requirements. 

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled 
electrified door hardware and related access control equipment with required connections to source 
power junction boxes, low voltage power supplies, detection and monitoring hardware, and fire 
and detection alarm systems. 

C. Door and Frame Preparation: Related Division 08 Sections (Steel) doors and corresponding frames 
are to be prepared, reinforced and pre-wired (if applicable) to  receive the installation of  the 
specified electrified, monitoring, signaling and access control system hardware without additional 
in-field modifications. 
 

1.7 WARRANTY 
 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in 
this Article shall not deprive Owner of other rights Owner may have under other provisions of the 
Contract Documents and shall be in addition to, and run concurrent with, other warranties made by 
Contractor under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are not 
limited to, the following: 
1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 
indicated. 

D. Special Warranty Periods: 
1. Ten years for mortise locks and latches. 
2. Five years for exit hardware. 
3. Twenty five years for manual surface door closers. 

 
1.8 MAINTENANCE SERVICE
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A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance 
instructions as needed for Owner's continued adjustment, maintenance, and removal and 
replacement of door hardware. 

B. Continuing Service: Beginning at Substantial Completion, and running concurrent with the 
specified warranty period, provide continuous (6) months full maintenance including repair and 
replacement of worn or defective components, lubrication,  cleaning, and  adjusting as  required 
for proper door opening operation. Provide parts and supplies as used in the manufacture and 
installation of original products. 
 

PART 2  PRODUCTS 
 

2.1 SCHEDULED DOOR HARDWARE 
 

A. General: Provide door hardware for each door to comply with requirements in Door Hardware Sets 
and each referenced section that products are to be supplied under. 
1. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 

distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at 
the end of Part 3. Products are identified by using door hardware designations, as follows: 
a. Named Manufacturer's Products: Product designation and manufacturer are listed for each 

door hardware type required for the purpose of establishing requirements. Manufacturers' 
names are abbreviated in the Door Hardware Schedule. 
 

B. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01, 
Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and their 
designated consultants. 
 

2.2 HANGING DEVICES 
 

A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as specified in 
the Door Hardware Sets. 
1. Quantity: Provide the following hinge quantity, unless otherwise indicated: 

a. Two Hinges: For doors with heights up to 60 inches. 
b. Three Hinges: For doors with heights 61 to 90inches. 
c. Four Hinges: For doors with heights 91 to 120inches. 
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every 30 

inches of door height greater than 120 inches. 
2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for 

door thickness and clearances required: 
a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 
b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 
a. Exterior Doors: Continuous Heavy weight, non-ferrous, ball bearing or oil impregnated 

bearing hinges unless Hardware Sets indicate standard weight. 
4. Hinge Options: Comply with the following where indicated in the Hardware Sets or on 

Drawings: 
a. Non-removable Pins: Provide set screw in hinge barrel that, when tightened into a 

groove in hinge pin, prevents removal of pin while door is closed; for the following 
applications: 
1) Out-swinging exterior rdoors. 
2) Out-swinging access controlled doors. 
3) Out-swinging lockable doors. 

5. Acceptable Manufacturers:
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a. Bommer Industries (BO) 
b. Hager Companies (HA) 
c. McKinney Products (PE) 

 
B. Continuous Geared Hinges: ANSI/BHMA A156.26 certified continuous geared hinge with 

minimum 0.120-inch thick extruded 6060 T6 aluminum alloy hinge leaves and a minimum overall 
width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw locations. 
Provide concealed flush mount (with or without inset), full surface, or half surface, in standard and 
heavy duty models, as specified in the Hardware Sets. Concealed continuous hinges to be U.L. 
listed  for use on up  to  and  including 90 minute rated  door installations  and U.L. listed for 
windstorm components where applicable. Factory cut hinges for door size and provide with 
removable service power transfer panel where indicated at electrified openings. 
1. Acceptable Manufacturers: 

a. Bommer Industries (BO). 
b. McKinney Products(MK). 
c. Pemko Manufacturing (PE). 

 
2.3 DOOR OPERATING TRIM 

 
A. Flush Bolts and Surface Bolts: ANSI/BHMA A156.3 and A156.16, Grade 1, certified automatic, 

self-latching, and manual flush bolts and surface bolts. Manual flush bolts to be furnished with top 
rod of sufficient length to allow bolt location approximately six feet from the floor. Furnish dust 
proof strikes for bottom bolts. Surface bolts to be    minimum 8” in length and U.L. listed for 
labeled fire doors and U.L. listed for windstorm components where applicable. Provide related 
accessories (mounting brackets, strikes, coordinators, etc.) as required for appropriate installation 
and operation. 
1. Acceptable Manufacturers: 

a. Burns Manufacturing (BU). 
b. Rockwood Manufacturing (RO). 
c. Trimco (TC). 

 
B. Coordinators: ANSI/BHMA A156.3 certified door coordinators consisting of active-leaf, hold- 

open lever and inactive-leaf release trigger. Coordinators fabricated from steel with nylon- coated 
strike plates and built-in adjustable safety release. 
1. Acceptable Manufacturers: 

a. Burns Manufacturing (BU). 
b. Rockwood Manufacturing (RO). 
c. Trimco (TC). 
 

C. Door Push Plates and Pulls: ANS/BHMA A156.6 certified door pushes and pulls of type and 
design specified below or in the Hardware Sets. Coordinate and provide proper width and height as 
required where conflicting hardware dictates. 
1. Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with square 

corners and beveled edges, secured with exposed screws unless otherwise indicated. 
2. Door Pull and Push Bar Design: Size, shape, and material as indicated in the hardware  sets. 

Minimum clearance of 2 1/2-inches from face of door unless otherwise indicated. 
3. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum 

clearance of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise 
indicated. 

4. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware Sets. 
a. Acceptable Manufacturers: 

1) Burns Manufacturing (BU). 
2) Rockwood Manufacturing (RO). 
3) Trimco (TC).
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2.4 CYLINDERS AND KEYING 
 

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured master 
key systems and have on record a published security keying system policy. 
 

B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source 
manufacturer as locksets and exit devices, unless otherwise indicated. 
 

C. Cylinders: Original manufacturer cylinders complying with the following: 
1. Mortise Type: Threaded cylinders with rings and straight- or clover-type cam. 
2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim 

ring. 
3. Bored-Lock Type: Cylinders with tailpieces to suit locks. 
4. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be flush 

and befree spinning with matching finishes. 
5. Keyway:  Match Facility Standard 

 
D. Keying System: Each type of lock and cylinders to be factory keyed. Conduct specified "Keying 

Conference" to define and document keying system instructions and requirements. Furnish factory 
cut, nickel-silver large bow permanently inscribed with a visual key control number as directed by 
Owner. Incorporate decisions made in keying conference, and as follows: 
1. Master Key System: Cylinders are operated by a change key and a master key. 
2. Grand Master Key System: Cylinders are operated by a change key, a master key, and a grand 

master key. 
3. Great-Grand Master Key System: Cylinders are operated by a change key, a master key, a 

grand master key, and a great-grand master key. 
4. Existing System: Master key or grand master key locks to Owner's existing system. 
5. Keyed Alike: Key all cylinders to same change key. 
 

E. Key Quantity: Provide the following minimum number of keys: 
1. Top Master Key: One (1) 
2. Change Keys per Cylinder: Two (2) 
3. Master Keys (per Master Key Group): Two (2) 
4. Grand Master Keys (per Grand Master Key Group): Two (2) 
5. Construction Keys (where required): Ten (10) 
6. Construction Control Keys (where required): Two (2) 
7. Permanent Control Keys (where required): Two (2) 
 

F. Construction Keying: Provide construction master keyed cylinders or temporary keyed 
construction cores where specified. Provide construction master keys in quantity as required by 
project Contractor. Replace construction cores with permanent cores. Furnish permanent cores for 
installation as directed under specified "Keying Conference". 
 

G. Key Registration List: Provide keying transcript list to Owner's representative in the proper format 
for importing into key control software. 
 

2.5 MECHANICAL LOCKS AND LATCHING DEVICES 
 

A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, Operational Grade 
1 certified mortise locksets furnished in the functions as specified in the Hardware Sets. Locksets 
to be manufactured with a corrosion resistant, stamped 12 gauge minimum formed steel case and 
be field-reversible for handing without disassembly of the lock body. Lockset trim (including 
knobs, levers, escutcheons, roses) to be the product of a single manufacturer. Furnish with standard 
2 3/4" backset, 3/4" throw anti-friction stainless steel latchbolt, and a full 1" throw stainless steel 
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bolt for deadbolt functions. 
1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) – ML2000Series. 
b. Sargent Manufacturing (SA) – 8200 Series. 
c. Yale Locks and Hardware (YA) – 8800FLSeries. 

 
B. Narrow Stile Interconnected Locksets: Interconnected locksets designed with a mortise  case 

which contains both a latchbolt and deadbolt and allows simultaneous retraction of both the 
latchbolt and deadbolt with a single motion turning of the lever handle. Locksets to be non- handed 
and available with a 1 1/8” or 1 1/2” standard backset. Latchbolt and deadbolt shall be fabricated 
of wrought brass and bronze with a minimum 3/4" latchbolt throw and 1” deadbolt throw. 
1. Acceptable Manufacturers: 

a. Adams Rite (AD) – 2190/2290Series. 
 

C. Lock Trim Design: As specified in Hardware Sets. 
 

2.6 AUXILIARY LOCKS 
 

A. Push-Pull Latches, Paddle Type, Mortise: ANSI/BHMA A156.13, Series 1000, Operational and 
Security Grade 1  mortise type push-pull locks and latches with ligature-resistant paddle trim 
capable of being mounted in vertical (up or down) and horizontal (sideways) positions. Locksets to 
be manufactured with a corrosion resistant, formed steel case and be non-handed, field- reversible 
for re-handing without disassembly of the lock body. Paddles and covers are manufactured from 
cast stainless steel or brass  material.  Provide  optional  lead-lining  (lock body) and Torx® 
fasteners as specified in Hardware Sets. 
1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) – ML2000 HPSK Series. 
b. Sargent Manufacturing (SA) - 8200 ALP Series. 

 
2.7 LOCK AND LATCH STRIKES 

 
A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 

curved lip extended to protect frame, finished to match door hardware set, unless otherwise 
indicated, and as follows: 
1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 

manufacturer. 
2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
 

B. Standards: Comply with the following: 
1. Strikes for Mortise Locks and Latches: BHMAA156.13. 
2. Strikes for Bored Locks and Latches: BHMAA156.2. 
3. Strikes for Auxiliary Deadlocks: BHMA A156.5. 
4. Dustproof Strikes: BHMA A156.16. 

 
2.8 CONVENTIONAL EXIT DEVICES 

 
A. General Requirements: All exit devices specified herein shall meet or exceed the following 

criteria: 
1. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed and 

labeled for "Panic Hardware" according to UL305. Provide proper fasteners as required by 
manufacturer including sex nuts and bolts at openings specified in the Hardware Sets. 
 

2. Where exit devices are required on fire rated doors, provide devices  complying  with NFPA 
80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the proper 
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fasteners for installation as tested and listed by UL. Consult manufacturer’s catalog and 
template book for specific requirements. 

3. Except on fire rated doors, provide exit devices with hex key dogging device to hold the push 
bar and latch in a retracted position. Provide optional keyed cylinder dogging on devices 
where specified in Hardware Sets. 
 

4. Flush End Caps: Provide heavy weight impact resistant flush end caps made of architectural 
metal in the same finish as the devices as in the Hardware Sets. Plastic end caps will not be 
acceptable. 

5. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy 
duty trim with cold forged escutcheons, beveled edges, and four threaded studs for thru- bolts. 

6. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 
 

7. Rail Sizing: Provide exit device rails factory sized for proper door width application. 
 

8. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 
 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 certified panic 
and fire exit hardware devices furnished in the functions specified in the Hardware Sets. Mounting 
rails to be formed from smooth stainless steel, brass or bronze architectural materials no less than 
0.072" thick, with push rails a minimum of 0.062" thickness. Painted or aluminum metal rails are 
not acceptable. Exit device latch to be investment cast stainless steel, pullman type, with deadlock 
Feature. 
1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - ED4000 / ED5000Series. 
b. Sargent Manufacturing (SA) - 80 Series. 
c. Yale Locks and Hardware (YA) - 7000 Series. 

 
2.9 DOOR CLOSERS 

 
A. All door closers specified herein shall meet or exceed the following criteria: 

1. General: Door closers to be from one manufacturer, matching in design and style, with the 
same type door preparations and templates regardless of application or spring size. Closers to 
be non-handed with full sized covers including installation and adjusting information on inside 
of cover. 
 

2. Standards: Closers to comply with UL-10C and UBC 7-2 for Positive Pressure Fire Test and 
be U.L. listed for use of fire rated doors. 
 

3. Cycle Testing: Provide closers which have surpassed 10 million cycles in a test witnessed and 
verified by UL. 
 

4. Size of Units: Comply with manufacturer's written recommendations for sizing of door closers 
depending on size of door, exposure to weather, and anticipated frequency of use. Where 
closers are indicated for doors required to be accessible to the physically handicapped, provide 
units complying with ANSI ICC/A117.1. 
 

5. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 
Hardware Sets. 
a. Where closers are indicated to have mechanical dead-stop, provide heavy duty arms and 

brackets with an integral positive stop. 
b. Where  closers  are  indicated  to  have  mechanical hold  open,  provide heavy duty units 

with an additional built-in mechanical holder assembly designed to hold open against 
normal wind and traffic conditions. Holder to be manually selectable to on-off position. 

c. Where closers are indicated to have a cushion-type stop, provide heavy duty  arms 
and brackets with spring stop mechanism to cushion door when opened to maximum 
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degree. 
d. Closers shall not be installed on exterior or corridor side of doors; where   possible 

install closers on door for optimum aesthetics. Provide drop plates or other accessories as 
required for proper mounting. 
 

6. Closer Accessories: Provide door closer accessories including custom templates, special 
mounting brackets, spacers and drop plates, and through-bolt or security type fasteners as 
specified in the door Hardware Sets. 
 

B. Door Closers, Surface Mounted (Commercial Duty): ANSI/BHMA 156.4, Grade 1 certified 
surface mounted, institutional grade door closers with complete spring power adjustment, sizes 1 
thru 6; and fully operational adjustable according to door size, frequency of use, and opening 
force. Closers to be rack and pinion type, one piece cast iron or aluminum alloy body construction, 
with adjustable backcheck, closing sweep, and latch speed control valves. Provide non-handed 
units standard. 
1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - DC6000Series. 
b. Norton Door Controls (NO) - 8500Series. 
c. Sargent Manufacturing (SA) - 1431 Series. 
d. Yale Locks and Hardware (YA) - 3500 Series. 

 
2.10 SURFACE MOUNTED CLOSER HOLDERS 

 
A. Electromagnetic Door Holders: Certified ANSI A156.15 electromagnetic door holder/releases with 

a minimum 20 to 40 pounds holding power and single coil construction able to 
accommodate.12VDC, 24VAC, 24VDC and 120VAC. Coils to be independently wound, 
employing an integral fuse and armatures to include a positive release button. 
1. Acceptable Manufacturers: 

a. LCN Door Closers (LC) - SEM7800Series. 
b. Rixson (RF) - 980/990Series. 
c. Sargent Manufacturing (SA) - 1560 Series. 

 
2.11 ARCHITECTURAL TRIM 

 
A. Door Protective  Trim 

1. General: Door protective trim units to be of type and design as specified below or in the 
Hardware Sets. 

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door width 
(LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and not more 
than 1" less than door width on pull side. Coordinate and provide proper width and height as 
required where conflicting hardware dictates. Height to be as specified in the Hardware Sets. 

3. Metal Protection Plates: ANSI/BHMA A156.6 certified metal protection plates (kick, armor, 
or mop), beveled on four edges (B4E), fabricated from the following. 

4. Fasteners: Provide manufacturer's designated fastener type as specified in the Hardware Sets. 
 

5. Metal Door Edging: Door protection edging fabricated from a minimum .050-inch thick metal 
sheet, formed into an angle or "U" cap shapes, surface or mortised mounted onto edge of door. 
Provide appropriate leg overlap to account for protection plates as required. Height to be as 
specified in the Hardware Sets. 

6. Acceptable Manufacturers: 
a. Rockwood Manufacturing (RO). 

 
2.12 DOOR STOPS AND HOLDERS 

 
A. General: Door stops and holders to be of type and design as specified below or in the Hardware 

Sets.
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B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and  wall  bumpers. 
Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor or 
other types of door stops are specified in Hardware Sets. Do not mount floor stops where they will 
impede traffic. Where floor or wall bumpers are not appropriate, provide overhead type stops and 
holders. 
1. Acceptable Manufacturers: 

a. Burns Manufacturing (BU). 
b. Rockwood Manufacturing (RO). 
c. Trimco (TC). 

 
C. Overhead Door Stops and Holders: ANSI/BHMA A156.6, Grade 1 certified overhead stops and 

holders to be surface or concealed types as indicated in Hardware Sets. Track, slide, arm and  jamb 
bracket to be constructed of extruded bronze and shock absorber spring of heavy tempered steel. 
Provide non-handed design with mounting brackets as required for proper operation and function. 
1. Acceptable Manufacturers: 

a. Rixson Door Controls(RF). 
b. Rockwood Manufacturing (RO). 
c. Sargent Manufacturing (SA). 

 
2.13 ARCHITECTURAL SEALS 

 
A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as  specified 

below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 
applications provide non-corrosive fasteners and elsewhere where indicated. 
 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by  a 
testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 
ratings indicated, based on testing according to UL1784. 
 
1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

 
C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a 

testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to UL-10C. 
1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire 

Tests of Door Assemblies, and UBC 7-2, Fire Tests of Door Assemblies. 
 

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and  inspecting agency, 
for sound ratings indicated, based on testing according to ASTM E 1408. 
 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer. 
 

F. Acceptable Manufacturers: 
1. Pemko Manufacturing (PE). 
2. Reese Enterprises, Inc. (RS). 
3. Zero International (ZE). 

 
2.14 FABRICATION 

 
A. Fasteners: Provide door hardware manufactured to comply with published templates generally 

prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers 
recognized installation standards for application intended.
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2.15 FINISHES 
 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 
 

B. Provide quality of finish, including thickness of plating or coating (if any),  composition,  
hardness, and other qualities complying with manufacturer's standards, but in no case less than 
specified by referenced standards for the applicable units of hardware. 
 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 
 

PART 3 EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 
 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings 
and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in 
writing. 
 

3.2 PREPARATION 
 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series. 
 

3.3 INSTALLATION 
 

A. Install each item of mechanical and electromechanical hardware and access control equipment to 
comply with manufacturer's written instructions and according to specifications. 
1. Installers are to be trained and certified by the manufacturer on the proper installation and 

adjustment of fire, life safety, and security products including: hanging devices; locking 
devices; closing devices; and seals. 
 

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 
1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 

Hardware for Standard Steel Doors and Frames." 
2. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities." 
3. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 

located. 
 

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written 
instructions. Where cutting and fitting are required to install door hardware onto or into surfaces 
that are later to be painted or finished in another way, coordinate removal, storage, and 
reinstallation of surface protective trim units with finishing work specified in Division 9 Sections. 
Do not install surface-mounted items until finishes have been completed on substrates involved. 
 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants."
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E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will not 
be delayed by hardware losses before and after installation. 
 

3.4 FIELD QUALITY CONTROL 
 

A. Field Inspection: Supplier will perform a final inspection of installed door hardware and state in 
report whether work complies with or deviates from requirements, including whether door 
hardware is properly installed, operating and adjusted. 
 

3.5 ADJUSTING 
 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate 
as intended. Adjust door control devices to compensate for final operation of heating and 
ventilating equipment and to comply with referenced accessibility requirements. 
 

3.6 CLEANING AND PROTECTION 
 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the latest 
possible timeframe. 

B. Clean adjacent surfaces soiled by door hardware installation. 
C. Clean operating items as necessary to restore proper finish. and provide final protection and 

maintain conditions that ensure door hardware is without damage or deterioration at time of owner 
occupancy. 
 

3.7 DEMONSTRATION 
 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 
 

3.8 DOOR HARDWARE SCHEDULE 
 

A. The hardware sets represent the design intent and direction of the owner and architect. They are a 
guideline only and should not be considered a detailed hardware schedule. Discrepancies, 
conflicting hardware and missing items should be brought to the attention of the architect with 
corrections made prior to the bidding process. Omitted items not included in a hardware set should 
be scheduled with the appropriate additional hardware required for proper application and 
functionality. 
 

B. Manufacturer’s Abbreviations 
 

HARDWARE SCHEDULE 
Hardware #1. Dugout Man door – Door 103 (keyed): 

 
• Door - Exterior flush with continuous hinges 
• Schlage locks 
• Von Duprin 98/99 series exit devices 
• LCN 4040XP series (w/ X metal Cover) closer (No substitute) 
• Protective plate by Ives 
• Threshold by National Guard 
• Silencers by Hagar
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Hardware #2. Roadside Man door – Door 101 (card reader): 

 
Same as #1 above plus Card System (See Annex K - 49er card system) as follows: 

• 2 Belden 8723 cables 
• 1 to card swipe 
• 1 to box as shown on Illustration #3  
• Include Door access module SA3000 per Illustration #4  

 
 

END OF SECTION 08 71 00 
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SECTION 09 91 13 – EXTERIOR PAINTING 

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 surface preparation and the application of paint systems on the 
following exterior substrates: 
 

1.3 SUBMITTALS 
 

A. Product Data:  For each type of product indicated. 
 

B. Product List: For each product indicated, include the following: 
 

1.4 QUALITY ASSURANCE 
 

A. MPI Standards: 
 

1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Store materials not in use in tightly covered containers in well-ventilated areas with 
ambient temperatures continuously maintained at not less than 45 deg F. 

1.6 PROJECT CONDITIONS 
 

A. Apply paints only when temperature of surfaces to be painted and ambient air 
temperatures are between 50 and 95 deg F. 

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; 
at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces. 

1.7 EXTRA MATERIALS 
 

A. Furnish extra materials described below that are from same production run (batch mix) as 
materials applied and that are packaged for storage and identified with labels describing 
contents. 
 

PART 2 PRODUCTS 
 

2.1 MANUFACTURERS 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Benjamin Moore & Co. 
2. ICI Paints. 
3. PPG Architectural Finishes, Inc. 
4. Sherwin-Williams Company(The). 
 

2.2 PAINT, GENERAL 
 

A. Material Compatibility:
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B.  
1. Provide materials for use within each paint system that are compatible with one 

another and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 
 

C. Colors: As selected by Architect from manufacturer's full range. 
 

2.3 CLEANING MATERIALS 
 

A. Detergent Cleaning Solution: Mix 2 cups of tetrasodium polyphosphate, 1/2 cup of 
laundry detergent, 5 quarts of 5 percent sodium hypochlorite bleach, and 15 quarts of 
warm water for each 5 gal. of solution required. 
 

B. Job-Mixed Mold, Mildew, and Algae Remover: Mix 2 cups of tetrasodium polyphosphate, 
5 quarts of 5 percent sodium hypochlorite bleach, and 15 quarts of hot water for every 5 
gal. of solution required. 
 

2.4 PRIMERS/SEALERS 
 

A. Alkali-Resistant Primer: MPI#3. 
 

B. Bonding Primer (Water Based): MPI #17. 
 

C. Wood-Knot Sealer: Sealer recommended in writing by topcoat manufacturer for use in 
paint system indicated. 
 

2.5 METAL PRIMERS 
 

A. Alkyd Anticorrosive Metal Primer: MPI#79. 
 

B. Cementitious Galvanized-Metal Primer: MPI#26. 
 

2.6 WOOD PRIMERS 
 

A. Exterior Alkyd Wood Primer: MPI#5 
. 

B. Exterior Oil Wood Primer: MPI#7. 
 

2.7 EXTERIOR ALKYD PAINTS 
 

A. Exterior Latex (Flat): MPI #10 (Gloss Level 1). 
 

B. Exterior Latex (Semigloss): MPI #11 (Gloss Level 5). 
 

PART 3 EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance 
of work.
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B. Maximum Moisture Content of Substrates: When measured with an electronic moisture 
meter as follows: 
1. Wood:  15 percent. 
2. Plaster: 12 percent. 
3. Gypsum Board: 12 percent. 

 
C. Verify suitability of substrates, including surface conditions and compatibility with 

existing finishes and primers. 
 

D. Begin coating application only after unsatisfactory conditions have been corrected and 
surfaces are dry. 
1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions. 
 

3.2 PREPARATION OF NEW MATERIAL SURFACES 
 

A. Comply with manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual" applicable to substrates and paint systems 
indicated. 
 

B. Remove plates, machined surfaces, and similar items already in place that are not to be 
painted. If removal is impractical or impossible because of size or weight of item, provide 
surface- applied protection before surface preparation and painting. 
1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection if any. 
2. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 
 

C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, 
and incompatible paints and encapsulants. 
1. Remove incompatible primers and re-prime substrate with compatible primers as 

required to produce paint systems indicated. 
 

D. Steel Substrates: Remove rust and loose mill scale. Clean using methods recommended in 
writing by paint manufacturer. 
 

E. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal 
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces 
that promote adhesion of subsequently applied paints. 
 

F. Aluminum Substrates: Remove surface oxidation. 
 

G. Wood Substrates: 
1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 
 

H. Plastic Trim Fabrication Substrates: Remove dust, dirt, and other foreign material that 
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might impair bond of paints to substrates. 
 

I. Plaster Substrates: Do not begin paint application until plaster is fully cured and dry. 
 

J. Exterior Gypsum Board Substrates: Do not begin paint application until finishing 
compound is dry and sanded smooth. 

 
3.3 APPLICATION 

 
A. Apply paints according to manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable items same as similar exposed surfaces. Before final 

installation, paint surfaces behind permanently fixed items with prime coat only. 
 

B. If undercoats or other conditions show through topcoat, apply additional coats until cured 
film has a uniform paint finish, color, and appearance. 
 

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp 
lines and color breaks. 
 

3.4 CLEANING AND PROTECTION 
 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials 
from Project site. 
 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 
 

C. Protect work of other trades against damage from paint application. Correct damage to 
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by 
Architect, and leave in an undamaged condition. 
 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 
 

3.5 EXTERIOR PAINTING SCHEDULE 
 

A. Concrete Substrates, Non-traffic Surfaces: 
1. Latex Over Alkali-Resistant Primer System: MPI EXT3.1K. 

a. Prime Coat: Alkali-resistant primer. 
b. Intermediate Coat: Exterior latex matching topcoat. 
c. Topcoat: Exterior latex [(flat)] [(semigloss)]. 

 
B. Steel Substrates: 

1. Alkyd System:  MPI EXT5.1D. 
a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat: Exterior alkyd enamel matching topcoat. 
c. Topcoat: Exterior alkyd enamel (semigloss). 

 
C. Galvanized-Metal Substrates: 

1. Alkyd System:  MPI EXT5.3B.
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a. Prime Coat: Cementitious galvanized-metal primer. 
b. Intermediate Coat: Exterior alkyd enamel matching topcoat. 
c. Topcoat: Exterior alkyd enamel (semigloss). 

 
D. Dressed Lumber Substrates: Including architectural woodwork and doors. 

2. Latex Over Alkyd Primer System: MPI EXT 6.3A. 
a. Prime Coat:  Exterior oil wood primer. 
b. Intermediate Coat: Exterior latex matching topcoat. 
c. Topcoat: Exterior latex (semigloss). 

 
E. Dimension Lumber Substrates, Nontraffic Surfaces: Including board siding and fencing. 

3. Latex Over Alkyd Primer System: MPI EXT 6.2A. 
a. Prime Coat:  Exterior oil wood primer. 
b. Intermediate Coat: Exterior latex matching topcoat. 
c. Topcoat: Exterior latex (semigloss). 
d. Intermediate Coat: Exterior latex matching topcoat. 
e. Topcoat: Exterior latex (semigloss). 

 
END OF SECTION 09 91 13 
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SECTION 09 91 23 – EXTERIOR PAINTING 
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 surface preparation and the application of paint systems on the following 
interior substrates: 
1. Concrete masonry units (CMU). 
2. Steel. 
3. Galvanized metal. 
4. Wood. 

 
1.3 SUBMITTALS 

 
A. Product Data:  For each type of product indicated. 

 
B. Samples for Initial Selection: For each type of topcoat product indicated. 

 
C. Product List: For each product indicated, include the following: 

1. Cross-reference   to   paint   system   and   locations   of  application   areas. Use  same 
designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified in Part 
2, with the proposed product highlighted. 
 

1.4 QUALITY ASSURANCE 
 

A. MPI Standards: 
1. Products: Complying  with  MPI  standards  indicated  and  listed  in  "MPI Approved 

Products List." 
2. Preparation  and  Workmanship: Comply  with   requirements  in   "MPI Architectural 

Painting Specification Manual" for products and paint systems indicated and with 
requirements as specified. 

3. Preparation   of   Existing   Surfaces:   Comply   with   requirements   “MPI Maintenance 
Repainting Manual” for products and paint systems indicated and with requirements as 
specified. 
 

1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 
1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

 
1.6 PROJECT CONDITIONS 

 
A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 

between 50 and 95 deg F. 
 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F 
above the dew point; or to damp or wet surfaces. 
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1.7 EXTRA MATERIALS 

 
A. Furnish extra materials described below that are from same production run (batch mix) as 

materials applied and that are packaged for storage and identified with labels describing contents. 
1. Quantity: Furnish an additional 5 percent, but not less than 1 gal. of each material and color 

applied. 
 

PART 2 PRODUCTS 
 

2.1 MANUFACTURERS 
 

A. Basis-of-Design  Product: Subject   to   compliance   with   requirements,  provide the  product 
indicated on the "I" drawings or comparable product by one of the following: 
1. Benjamin Moore & Co. 
2. ICI Paints. 
3. PPG Architectural Finishes, Inc. 
4. Sherwin-Williams Company(The). 

 
2.2 PAINT, GENERAL 

 
A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by manufacturers of 
topcoat for use in paint system and on substrate indicated. 
 

2.3 CLEANING MATERIALS 
 

A. Detergent Cleaning Solution: Mix 2 cups of tetrasodium polyphosphate, 1/2 cup of laundry 
detergent, 5 quarts of 5 percent sodium hypochlorite bleach, and 15 quarts of warm  water for  
each 5 gal. of solution required. 
 

B. Job-Mixed Mold, Mildew, and Algae Remover: Mix 2 cups of tetrasodium polyphosphate, 5 quarts 
of 5 percent sodium hypochlorite bleach, and 15 quarts of hot water for every 5 gal. of solution 
required. 
 

2.4 BLOCK FILLERS 
 

A. Interior/Exterior Latex Block Filler: MPI#4. 
 

2.5 PRIMERS/SEALERS 
 

A. Interior Latex Primer/Sealer: MPI#50. 
 

B. Wood-Knot Sealer: Pigmented shellac, or sealer recommended in writing by topcoat manufacturer 
for use in paint systems indicated. 
 

2.6 METAL PRIMERS 
 

A. Rust-Inhibitive Primer (Water Based): MPI #107. 
 

B. Waterborne Galvanized-Metal Primer: MPI#134. 
 

2.7 WOOD PRIMERS
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A. Interior Latex-Based Wood Primer: MPI #39. 
 

2.8 LATEX PAINTS 
 

A. Institutional Low-Odor/VOC Latex (Eggshell): MPI #145 (Gloss Level 3).B. 
 

B. Institutional Low-Odor/VOC Latex (Semigloss): MPI #147 (Gloss Level 5). 
 

PART 3 EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of work. 
 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as 
follows: 
1. Concrete:  12 percent. 
2. Masonry (Clay and CMU): 12percent. 
3. Wood:  15 percent. 

 
C. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 
 

D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are 
dry. 
1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions. 
 

3.2 PREPARATION  
 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates indicated. 
 

B. Remove plates, machined surfaces, and similar items already in place that are not to be painted. If 
removal is impractical or impossible because of size or weight of item, provide surface- applied 
protection before surface preparation and painting. 
1. After completing painting operations, use workers skilled in the trades involved to reinstall 

items that were removed. Remove surface-applied protection if any. 
2. Do not paint over labels of independent testing agencies or equipment name, identification, 

performance rating, or nomenclature plates. 
 

C. Surface Preparation Methods: Wash surfaces by hand cleaning using clean rags, sponges, water, 
and detergent, or other method as follows: 
1. Hand-Tool Cleaning:   Use  wet  sanding and  wet  scraping methods.  Hand  tools  include 

scrapers, wire brushes, sandpaper, steel wool, nonmetallic pads, and dusters. 
2. Solvent Cleaning: Remove oil, grease, smoke, tar, and asphalt from painted or unpainted 

surfaces with solvents. Use clean solvent and clean rags for the final wash to remove all 
foreign materials. 
 

D. General: Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, 
and incompatible paints and encapsulants. 
1. Clean existing surfaces to remove loose dirt and dust. 
2. Remove surface films that will prevent proper adhesion.
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E. Concrete Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture 
content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written 
instructions. 
 

F. Steel Substrates: Remove rust and loose mill scale. Clean using methods recommended in writing 
by paint manufacturer. 
 

G. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal 
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that 
promote adhesion of subsequently applied paints. 
 

H. Wood Substrates: 
1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood 

filler.  Sand smooth when dried. 
 

3.3 APPLICATION 
 

A. Apply paints according to manufacturer's written instructions. 
1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, paint surfaces behind permanently fixed equipment or furniture with 
prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers,  and  similar hinged 
items to match exposed surfaces. 
 

B. If undercoats or other conditions show through topcoat, apply additional coats until cured film has 
a uniform paint finish, color, and appearance. 
 

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks. 

 
3.4 CLEANING AND PROTECTION 

 
A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 
 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, 
scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 
 

C. Protect work of other trades against damage from paint application. Correct damage to work at 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave 
in an undamaged condition. 
 

D. At completion of construction activities of other trades, touch up and restore damaged or defaced 
painted surfaces. 
 

3.5 EXTERIOR PAINTING SCHEDULE 
 

A. CMU Substrates: 
1. Institutional Low-Odor/VOC Latex System: MPI INT 5.1S.
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a. Prime Coat: Interior/exterior latex block filler. 
b. Intermediate Coat: Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (eggshell). 
 

B. Steel Substrates: 
1. Institutional Low-Odor/VOC Latex System: MPI INT 5.1S. 

a. Prime Coat: Rust-inhibitive primer (water based). 
b. Intermediate Coat: Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (semigloss). 
 

C. Galvanized-Metal Substrates: 
1. Institutional Low-Odor/VOC Latex System: MPI INT 5.3N. 

a. Prime Coat:  Waterborne galvanized-metal primer. 
b. Intermediate Coat: Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (semigloss). 

 
D. Dressed Lumber Substrates: Including architectural woodwork and doors. 

1. Institutional Low-Odor/VOC Latex System: MPI INT 6.3V. 
a. Prime Coat: Interior latex-based wood primer. 
b. Intermediate Coat: Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (semigloss). 

 
END OF SECTION 09 91 23 
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SECTION 10 14 00 – SIGNAGE 
 
PART 1 GENERAL 
 

1.1 SECTION INCLUDES: 
 

A. Room Identification Signage 
 

1.2 REFERENCES: 
 

A. Georgia State Building Code, Chapter 10 and ICC 117.1-2009. 
 

1.3 SUBMITTAL: 
 

A. Submit product data under provisions of Section 01 3300. 
 

B. Submit product data and manufacturer's detailed material and fabrication specifications and 
installation instruction. 
 

C. Submit samples under provisions of Section 01 33 00. 
 

1.4 REGULATORY REQUIREMENTS: 
 

A. Conform to applicable provisions of NCBC Vol 1C. 
 

B. Conform to the NBC for flame/smoke rating requirements. 
1. Class A Interior Finish: Flame spread 0-25, Smoke Developed 0-450. 

 
1.5 DELIVERY, STORAGE, AND HANDLING 

 
A. Deliver products to site under provisions of Section 01 60 00. 

 
B. Store and protect products under provisions of Section 01 6000. 

 
1.6 ENVIRONMENTAL REQUIREMENTS: 

 
A. Do not install signs when ambient temperature is below 70 degrees F. Maintain this minimum 

during and after sign installation. 
 

PART 2 PRODUCTS 
 

2.1 MANUFACTURER’S ROOM IDENTIFICATION SIGN 
 

A. Standard: For purposes for designating type and quality for the work under this Section, drawings 
and specifications are based on products manufactured or furnished by Wall Integrity 
Identification, Raleigh, NC, (919)790-8048. 
 

B. Acceptable Manufacturers: Products of the following manufacturers complying with the 
performance standards, design, color, dimensions, function, and relation to adjacent work of the 
standard manufacturer will be acceptable for use on this Project. 
1. Best 
2. Charleston Industries, Inc. 

 
C. Substitutions: Under provisions of Section 01 25 00.
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PART 3 EXECUTION 
 

3.1 EXAMINATION: 
 

A. Verify that surfaces are ready to receive work. 
 

B. Beginning of installation means installer accepts existing surfaces. 
 
 

3.2 INSTALLATION: 
 

A. Install in accordance with manufacturer's instructions. 
 

B. Install signs level and plumb at a mounting height of 60 inches above finished floor to the 
centerline of sign, and on strike side of door, unless otherwise indicated. 
 

C. Install sign after surfaces are finished, in locations scheduled and as indicated on the Drawings. 
 

D. Locate sign on wall surface, level. 
 

E. Clean as required. 
 

3.3 SCHEDULE: 
 

A. Acrylic Signs - Provide (1” ht. letters, Font PER Campus Standards) Lettering Signs for the 
following areas: See drawing for location and room numbers. 

 
END OF SECTION 10 14 00 
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SECTION 13 34 16.53 – BLEACHERS  
 
PART 1 GENERAL 
 

1.1 System Description 
 

A. Provide labor, material, equipment and supervision necessary to complete installation of aluminum 
elevated angle/tube frame bleachers, including the following: 
1. Aluminum Substructure 
2. Decking System and H/C Ramp/ Stairs 
3. Concrete Slab/Foundation 

 
1.2 QUALITY ASSURANCE 

 
A. Manufacturer Qualifications: Manufacturers must have ten years of experience in the 

manufacturing of bleachers and grandstands; welders must be AWS certified; manufacturing 
capability according to various code compliances. 

B. Installer Qualifications: Factory-trained and experienced in the proper installation of grandstands. 
C. Source Quality Control: Mill Test Certification. 
D. The owner shall supply manufacturer with all state and/or local code requirements. Owner shall 

also supply manufacturer with applicable handicap regulations. 
 
 

1.3 SUBMITTAL 
 

A. Submit Manufacturer’s Product Data: Submit manufacturer’s descriptive product for project. 
B. Shop Drawings: Manufacturer to submit shop drawings sealed by a licensed professional engineer 

and schedules for type, location, quantity and details of steel and aluminum components required 
for project. 

C. Certificates: 
1. Insurance Certificate 
2. Bid Bond 

D. Product Sample: Submit one 12” seat sample. 
E. Color Sample: If applicable, submit sample. 
F. product data under provisions of Section 01 3300. 

 
1.4 SITE CONDITIONS 

 
A. Conform Owner to verify site locations and make site accessible. 
B. Owner will locate all underground utilities and obstructions. Any utility relocation required will be 

completed by owner. 
C. Owner will furnish geotechnical report indicating soil conditions and allowable soil bearing 

pressure. 
D. Owner will verify grandstand location and benchmark elevation. 

 
E. Conform to the NBC for flame/smoke rating requirements. 

2. Class A Interior Finish: Flame spread 0-25, Smoke Developed 0-450. 
 

1.5 WARRANTY 
 

 
A. Bleachers shall be under warranty for a period of one year beginning at date of substantial 

completion for projects installed by manufacturer. The bleacher is warranted to be free from defect 
in materials and workmanship in the course of manufacture. This warranty excludes any other 
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B. defects resulting from abnormal use in service, accidental or intentional damage or any 
occurrences beyond manufacturer’s control. Any exposed mill finish aluminum surface will 
become discolored due to oxidation, which is a natural phenomenon. Bleacher manufacturer will 
not be responsible for discoloration of oxidized mill finish aluminum.  
 

1.6 MAINTENANCE 
 

A. Owner is to conduct annual inspection and required maintenance of grandstands to ensure safe 
conditions. 
 
 

PART 2 PRODUCTS 
 

2.1 ACCEPTABLE MANUFACTURER 
A. CBS Constructions 

P.O. Box 995 
McCook, NE 69001 
(308) 345-4280 
(308) 345-4281(fax) 
Toll Free 1-800-847-7443 

B. Other manufacturers seeking approval shall submit product literature to owner/engineer seven days 
prior to bid date. This submittal shall include calculations by a licensed engineer showing any 
deviations meet or exceed the specified item they are intended to replace.  Failure of manufacturer 
to comply with this requirement is cause for rejection. 

 
2.2 ALUMINUM ANGLE/TUBE FRAME BLEACHERS 

 
A. Product Description 

1. CBS Constructors bleacher design with gross seating capacity of 125  . 10 rows by 
240 in length. 

2. Frame Work: Support structure shall consist of structural aluminum angle/tube frames 
set on 6’-0” center-to-center spacing. 

3. Aluminum angle sway bracing shall be installed in all bays to support wind and sway 
loads. 

B. Design: Design shall be in accordance with the Governing Building Code, American 
Institute of Steel construction, Aluminum Design Manual, and Concrete Reinforcing Steel 
Institute. 

C. Design Loads: 
1. Live Loads:  100 Pounds per square foot (psf) gross horizontal area. 
2. Perpendicular Sway Load:  10 pounds per linear foot (plf) of seat plank. 
3. Lateral Sway Load:  24 plf of seat plank. 
4. Wind Load:  Per local building code requirements. 
5. Live Load for Seat and Tread Planks: 120 plf 
6. Guardrail Loads: A single 200-pound concentrated or 50 plf distributed load applied in 

any direction, at any location. 
D. Shop Connections:  Welded and capable of carrying stress put upon them. 
E. Front Walkway: 

1. Clear width 48 inches. 
2. Elevated 4 feet 0 inches above grade at front center point of stand. 

 
F. Decking: 

1. Rise per Row 14 inches. 
2. Depth per Row 36 inches. 
3. Seat height 18 inches.
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4.  
5. Seating 

1) Bench 
2) Backrest 

6. Decking System Type 
1) Tongue & Grove Closed Deck. 

7. Joint Sleeve: Pair of aluminum sleeves to insert in flat plank to maintain true alignment 
in joining together two plank pieces. Splice cover is unacceptable between two flat 
plank pieces joined in a straight line. 
 

G. Aisles: 
1. Aisles with seating on both sides to have 34-inch high handrail with intermediate rail 

at approximately 22 inches above tread. 
2. Anodized aluminum handrails with rounded ends are discontinuous to allow access to 

seating through a space 22 inches (min) to 36 inches (max) 
3. Aluminum tread nosing of contrasting color on aisle steps. 
4. Half steps shall provide equal rise and run throughout aisle. Each shall have aisle 

nosing of contrasting color. 
 

H. Guardrail: To be at all sides of bleacher, entry stairs, walkways, ramps, portals, and 
landings where 30 inches or more above adjacent area or grade. Materials shall be 
anodized aluminum pipe with end plugs at ends of straight runs or elbows at corners. 
Secure guardrail to aluminum channel post by galvanized fasteners.  Top rail shall be 42 
inches (min) above walkways and nose of adjacent seat. Include 9 gauge galvanized chain 
link fencing fastened in place with galvanized fittings and aluminum ties. 

I. Handrails: Shall be provided at all ramps and stairs 1 5/8” O.D. clear anodized aluminum 
pipe with extensions and returns per building code. 

J. Stairs: 2 x 12 Aluminum planks with maximum of 7 inches rise and minimum 11 inch 
tread.  Guardrails and handrails per code. 

K. Accessibility: Incorporated ramps and wheelchair spaces within grandstand system in 
accordance with applicable code requirements and ADA. Wheelchair spaces to be equally 
dispersed along front walkway and other crosswalks. Companion seat required for each 
wheelchair space. 
 

2.3 MATERIALS 
A. Aluminum Structural Shapes:  Extruded alloy 6061-T6 
B. Aluminum planking:  Extruded alloy 6063-T6 
C. Aluminum guardrails:  Extruded alloy 6061-T6 
D. Aluminum guardrail support post:  Extruded alloy 6061-T6 
E. Concrete slab-on-grade foundations: minimum compression strength of 3,000 PSI at 28 

days 
2.4 FINISHES 

A. Aluminum 
1. Anodized: Aluminum seats, backrest, backrest stanchions, clear anodized 204RI. 
2. Mill Finish: Aluminum footboards & riserboards. (Anodized) 

 

PART 3 EXECUTION 
 

3.1 Concrete Foundation 
A. Foundations for seating facility shall consist of a concrete slab-on-grade placed 

on the ground surface beneath the facility. This slab shall (shall not) be the 
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B. responsibility of the contractor. 
C. The aluminum structural frames shall be bolted to the concrete slab with anchor bolts of 

sufficient size and quantity to adequately resist required loads. 
 

 
3.2 INSTALLATION: 

 
A. Install aluminum angle/tube bleachers complete in accordance with manufacturers written 

instructions and approved shop drawings. 
 

3.3 SCHEDULE: 
 

A. Clean installed grandstand/bleachers exposed surfaces.  Clean up all construction debris. 
B. On completion of installation, including work of other trades, adjust each Grandstand Bleacher 

unit to comply with manufacturers specification. 
 
 

END OF SECTION 10 14 00
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