SECTION 03 3000
CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D

E.

Floors and slabs on grade.
Concrete foundation walls and footings.
Joint devices associated with concrete work.

Miscellaneous concrete elements, including equipment pads, light pole bases, flagpole bases,
thrust blocks, and manholes.

Concrete curing.

1.02 RELATED REQUIREMENTS

A.
B.
C.

Section 03 1000 - Concrete Forming and Accessories: Forms and accessories for formwork.
Section 03 2000 - Concrete Reinforcing.
Section 32 1313 - Concrete Paving: Sidewalks, curbs and gutters.

1.03 REFERENCE STANDARDS

A.

B.

T I ommoo

A«

©OPvoZECr

2

T.

u.

ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials;
2010.

ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass
Concrete; 1991 (Reapproved 2009).

ACI 301 - Specifications for Structural Concrete; 2010 (Errata 2012).

ACI 302.1R - Guide for Concrete Floor and Slab Construction; 2004 (Errata 2007).
ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000.
ACI 305R - Hot Weather Concreting; 2010.

ACI 306R - Cold Weather Concreting; 2010.

ACI 308R - Guide to Curing Concrete; 2001 (Reapproved 2008).

ACI 318 - Building Code Requirements for Structural Concrete and Commentary; American
Concrete Institute International; 2014.

ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2013.

ASTM C42 - Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of
Concrete.

ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2015.

ASTM C150/C150M - Standard Specification for Portland Cement; 2015.

ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete; 2007.

ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a.
ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2013.

ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete; 2015.

ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for
Concrete; 2014.

ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink); 2014.

ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete; 2010a
(Reapproved 2015).

ASTM D2103 - Standard Specification for Polyethylene Film and Sheeting; 2015.
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V.

W.

X.

ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, Testing
or Special Inspection.

ASTM E1155 - Standard Test Method for Determining F(F) Floor Flatness and F(L) Floor
Levelness Numbers; 1996 (Reapproved 2008).

NSF 372 - Drinking Water System Components - Lead Content; 2011.

1.04 SUBMITTALS

A.
B.

See Section 01 3300 - Submittals, for submittal procedures.

Shop Drawings: The Contractor is to include as a part of his expense the cost of completely
dimensioned concrete shop drawings embracing plans and details, bending diagrams, steel
order list, placing diagrams, which service shall be furnished by a structural engineer licensed
in the State of the project. No portion of the contract documents shall be reproduced and
submitted as shop drawings. The shop drawings shall include the following:

1. Foundation Plan - fully dimensioned, foundation schedule and details, wall sections,
mechanical pad details, and related miscellaneous details. All details, plans and sections
shall show reinforcing.

2.  Wall Elevations - fully dimensioned showing all thicknesses, reinforcing sections, form
joints and all items that will leave visible marks or interruptions in the finished surfaces.

3.  Necessary Floor Plans - fully dimensioned plans with all depressions, rises, reinforcing
steel, to include placement and accessories.

4. Miscellaneous Items - All other reinforced concrete items shall be drawn at such scale as
to give full dimensions, details and reinforcing with accessories as required.

All reinforcing shall be detailed, ordered, fabricated in accordance with the latest ACI Manual of
Standard Practice for Detailing Concrete Structures and the CRSI Manual of Standard Practice.

Submit Shop Drawings to the Architect/Engineer for review, prior to release to field. Fabrication
of reinforcing steel shall not be started until Drawings have been reviewed and stamped.

Prior to the placement of any concrete, design mixes for each type of concrete shall be
submitted and approved by the testing laboratory. Mix designs shall include all required and
shall include each type of aggregate and admixture to be used.

Product Data: Submit manufacturers' data on manufactured products showing compliance with

specified requirements and installation instructions.

1.  For curing compounds, provide data on method of removal in the event of incompatibility
with floor covering adhesives.

Mix Design: Submit proposed concrete mix design.

1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 -
Concrete Mixtures.

2. Indicate proposed mix design complies with requirements of ACI 318, Chapter 5 -
Concrete Quality, Mixing and Placing.

Samples: Submit samples of underslab vapor retarder to be used.
Samples: Submit two, 12 inch long samples of construction joint devices.

Manufacturer's Installation Instructions: For concrete accessories, indicate installation
procedures and interface required with adjacent construction.

Sustainable Design Submittals: If any wood or wood-based form materials, including supports,
are permanently installed in the project, submit documentation required for sustainably
harvested wood.

Project Record Documents: Accurately record actual locations of embedded utilities and
components that will be concealed from view upon completion of concrete work.

Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.
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1.05 QUALITY ASSURANCE

A.

O w

Perform work of this section in accordance with ACI 301 and ACI 318.
1. Maintain one copy of each document on site.

Follow recommendations of ACI 305R when concreting during hot weather.
Follow recommendations of ACI 306R when concreting during cold weather.

For slabs required to include Porosity Inhibiting Admixture, do not proceed with placement
unless manufacturer's representative is present for the pre-installation meeting.

Prior to starting concrete operations the Contractor shall name his source of supply for concrete
materials and shall submit representative samples and reports of quality tests for approval.

The Owner will engage the services of a recognized independent testing laboratory to perform
the following services, (in accordance with ASTM E 329-14a). See Division 01 General
Requirements for the party responsible for choosing the laboratory and for the party, the
Owner, responsible for paying the cost of these testing services:

1. Make quality tests of materials, inspect the proportioning and mixing of all concrete for this
project.

2.  Slump Test, ASTM C-143, shall be taken as often as required to provide the specified
consistency to concrete.

3. Cast and test a set of at least 6 cylinders for each day's pour or for each 100 cubic yards
or fraction thereof. Cylinders shall be cured and tested in accordance with ASTM
specifications for control tests. Cylinders shall be tested at 7 and 28 days. The
Contractor shall provide insulated storage room with heat when necessary to store control
cylinders, and a protected, fenced-in space for storage of field cylinders, which
approximates the condition of curing of the concrete being sampled.

In the event that concrete tests fail to meet strength requirements of these Specifications, the
Architect/Engineer may require at no additional cost to the Owner, tests in accordance with the
"Standard Methods of Securing, Preparing and Testing Specimens of Hardened Concrete for
Compressive and Flexural Strengths", ASTM C42, or order load tests in accordance with
Chapter 20 of the ACI Building Code 318, to be made on the portions of the structure
containing questionable concrete. Suitable appliances and methods of loading and measuring
shall be provided by the Contractor. The portions of the structure which are found by the
Architect/Engineer to contain defective concrete shall be removed and reconstructed in a
manner satisfactory to the Architect/Engineer at the Contractor's expense. Concrete strength
tests are to conform to Chapter 4 of the ACI Building Code 318-14.

The laboratory shall have free access to material stockpiles, batching and mixing plants, and
job site. The Contractor shall provide adequate assistance to the laboratory in securing
specified samples for tests.

Contractor shall give the Owner and laboratory reasonable notice before beginning any pours
(at least 24 hours).

The laboratory shall supply a daily report of concrete and materials testing and inspection to the
Architect/Engineer, Contractor and Owner.

Concrete batched away from the job and delivered in mixer or agitator trucks shall conform to
requirements of ASTM C94.

Authority and Duties of Laboratory Personnel:

Inspectors shall inspect the materials and the manufacture of concrete as specified and shall
report to the Contractor, Architect/Engineer the progress thereof. Also, when it appears that
the material furnished and the work performed by the Contractor fail to fulfill the specification
requirements and contract, the inspector shall direct the attention of the Contractor to such
failure or infringement. Such inspection shall not relieve the Contractor of any obligation to
furnish acceptable materials or to provide the concrete quality in the structure that is in strict
accord with plans and specifications. The inspectors are not authorized to revoke, alter, relax,
enlarge, or release any portion of the work, but in case of any dispute arising between the
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inspector and the Contractor as to materials furnished or in the manner of performing the work
the inspector shall have the authority to reject materials or suspend the work until the question
at issue can be referred to the Architect/Engineer. The inspector shall not act as foreman or
perform other duties for the Contractor. In no case shall any advice or omission on the part of
the inspector relieve the Contractor of responsibility for completing the work in accordance with
the plans and specifications and the fulfillment of the contract. The work will be inspected as it
progresses, but failure to reject any defective work or materials shall not in any way prevent
later rejection when such defect is discovered or obligate the Architect/Engineer for final
acceptance. Any expense incidental to the investigation and determination of actual quality of
any questionable material shall be borne by the Contractor.

M. Sampling and Testing:
1. All materials shall be samples, tested in accordance with appropriate ASTM Standards,
and approved before inclusion in any work on this project.
2. Samples for testing shall be furnished by the Contractor.
3. Rejected material shall be immediately removed from the site.
4. Reinforcing steel shall be tested by heat in shops and by random sampling in the field
when required by the Architect/Engineer or Owner.

1.06 WARRANTY
A. See Section 01 7700 - Closeout Procedures, for additional warranty requirements.
1.07 PRODUCT DELIVERY, STORAGE AND HANDLING
A. Cement on the job shall be stored in watertight sheds or bins having floors off the ground.

B. Aggregate shall be handled and stored separately in a manner to prevent segregation or
intrusion of foreign matter and in sufficient quantities to prevent wide fluctuation in moisture
content.

C. Reinforcement when stored shall be raised off the ground on timbers.
1.08 JOB CONDITIONS

A. Concreting shall not be started during rain, sleet or snow and shall not be continued during
such weather after having been started except long enough to come to a suitable cutoff point.
Concrete placed during rain shall have the cement content increased in the amount of one sack
of cement per cubic yard of concrete. All forms and earth forms shall be free of ice and frozen
surfaces.

B. No concrete shall be poured unless temperature is 40 degrees and rising or unless special
precautions are taken (approved by the Architect/Engineer). Adequate equipment shall be
provided for heating the concrete materials and protecting the concrete during freezing and
near freezing weather. All concrete shall have a temperature of between 50 degrees and 90
degrees F when depositing, and shall be maintained within this temperature range for at least
72 hours or for as much time as is required to insure the proper rate of curing. If the ambient
temperature exceeds 90 degrees F, the mix shall be cooled by an appropriate method
approved by the Architect/Engineer, such as icing the mixing water. Maintain uniform concrete
temperature of succeeding batches placed. No salt or other chemicals shall be added to
prevent freezing. The covering or other method used for temperature protection shall remain in
place 24 hours after artificial heat is discontinued. The recommended Practice for Cold
Weather Concreting” (ACI 306) and the "Recommended Practice for Hot Weather Concreting
(ACI 305) shall be accepted as good practice.

PART 2 PRODUCTS
2.01 FORMWORK

A. Comply with requirements of Section 03 1000.
2.02 REINFORCEMENT

A. Comply with requirements of Section 03 2000.
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2.03 CONCRETE MATERIALS

A.

B.

G.

Cement: ASTM C150, Type | - Normal Portland type.
1. Acquire all cement for entire project from same source.

Fine and Course Aggregates shall conform to the following specifications:

1. Coarse and fine aggregate shall conform to requirements of ASTM C33.

2. All coarse aggregates shall be crushed limestone.

3.  The maximum size of coarse aggregate shall not be larger than 1", 1/5 of the narrowest
dimension between forms of the member for which the concrete is to be used, nor larger
than 3/4 the minimum clear spacing between reinforcing bars. Coarse aggregate for all
concrete exposed to the weather shall be crushed limestone with a #57 gradation.

4.  Absorption in coarse aggregate shall not exceed 5%.

5. The fineness modulus for fine aggregate used shall not vary more than 0.2 from the
approved sample without approval. Fineness modulus to be 2.9.

6. Each type of aggregate shall be from the same source for the entire project.

Fly Ash: ASTM C618, Class C or F.

All concrete shall be normal weight unless specifically noted otherwise.
1. Normal weight concrete shall be approximately 145 to 155 pounds per cubic foot.

Water shall be clean, fresh, and free from injurious amounts of oils, acids, alkali or organic
material or other substances that may be deleterious to concrete or steel. ASTM C94 (potable).

Non-shrink grout shall be factory pre-mixed non-shrink, non-metallic grout containing mineral
aggregate and shall require only the addition of water at the site. Grout shall be “EUCO NS”
(non-metallic) as manufactured by the Euclid Chemical Company, “Masterflow 713” (non-
metallic) as manufactured by Master Builders or approved equal. The grout shall conform to
ASTM C-1107.

All materials shall be subject to approval. Any change of materials specified shall be submitted
for approval, if acceptable, shall be used only when specifically authorized in writing.

2.04 ADMIXTURES

A.

nmoow

Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight
of cement.

Air Entrainment Admixture: ASTM C260/C260M.

Water Reducing Agent: ASTM C494 Type A.

High Range Water Reducing Admixture: ASTM C494/C494M Type F.
Water Reducing Admixture: ASTM C494/C494M Type A.

Porosity Inhibiting Admixture for 14" freezer slab:
1. Barrier One by Concrete Moisture Solutions, Inc. or approved equal.

2.05 ACCESSORY MATERIALS

A.
B.

Underslab Vapor Retarder: Per Section 03 0505 - Underslab Vapor Barrier

Non-Shrink Cementitious Grout: Premixed compound consisting of non-metallic aggregate,
cement, water reducing and plasticizing agents.

1. ASTM C1107/C1107M; Grade A, B, or C.

2. Minimum Compressive Strength at 48 Hours: 2,000 psi.

3. Minimum Compressive Strength at 28 Days: 7,000 psi.

2.06 BONDING AND JOINTING PRODUCTS

A.

B.

Epoxy Bonding System:
1. Comply with ASTM C881/C881M and of Type required for specific application.
Waterstops: PVC, as manufactured by Greenstreak, of size and configuration and located as

indicated on the drawings.
1. Products:
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D.

Slab Construction Joint Devices: Combination keyed joint form and screed, galvanized steel,
with minimum 1 inch diameter holes for conduit or rebars to pass through at 6 inches on center;
ribbed steel stakes for setting.

1. Provide removable plastic cap strip that forms wedge-shaped joint for sealant installation.
2. Height: To suit slab thickness.

Slab control joint filler:
1. Sika Loadflex-524 EZ or approved equal.

2.07 CURING MATERIALS, SEALING MATERIALS, AND HARDENING COMPOUND

A.

w

G.

Moisture-Retaining Sheet: ASTM C171.

1. Curing paper, regular.

2. Polyethylene film, clear, minimum nominal thickness of 0.0040 in..

3. White-burlap-polyethylene sheet, weighing not less than 10 oz/per linear yd, 40 inches
wide.

Water: Potable, not detrimental to concrete.

Curing Compounds: Comply with ASTM C 309, Type 1, Class A. If concrete contains flyash,

comply with ASTM C-1315.

1. Non-yellowing formulation where subject to ultra violet light

2.  The compound shall be a dissipating resin type compound. The film must chemically
break down in a two to four week period after application.

The curing compound shall have test data from an independent laboratory indicating a
maximum moisture loss of 0.030 grams per square cm when applied at a coverage rate of 300
square feet per gallon. Manufacturer’s certification is required.

Curing compounds shall not be used on any surface against which additional concrete or other
cementitious materials are to be bonded.

All curing compound shall be delivered to the site of the work in the original container bearing
the name of the manufacturer and the brand name. The compound shall be stored in a manner
that prevents damage to the container and protects water-emulsion types from freezing.

Contractor must verify that curing compound used is appropriate for the specified floor finish
and compatible with materials used in the final application.

2.08 CONCRETE MIX DESIGN

A.

Proportioning Normal Weight Concrete: Comply with ACI 211.1 recommendations and with the
following requirements:

Compressive Coarse Aggregate Cement Slump Water-Cement Ratio
Strength, psi Content Ibs/c.y. Max. Max. by Wt.
Min.
Type Size Non-Air  Air Entrained
3,000 River Rock 1" 494 4" .58 -
4,000 Limestone 5/8" 588 3" .49 44

Concrete Strength: Establish required average strength for each type of concrete on the basis

of field experience or trial mixtures, as specified in ACI 301.

1.  For trial mixtures method, employ independent testing agency acceptable to
Architect/Engineer for preparing and reporting proposed mix designs.

Concrete proportions shall be established in accordance with Section 5.3 of ACI 318-14 or
alternatively, Section 5.4 of ACI 318-14. Submit test results and calculated standard deviation
basis for design per Section 5.3 to Structural Engineer of Record with mix design submittal.
Proportion design mixes to produce determined required average strengths specified in
Chapter 5 of ACI 318-14. All test results shall be dated within the past twelve months.

Admixtures: Add acceptable admixtures as recommended in ACI 211.1 and at rates
recommended or required by manufacturer.
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E. Fly Ash: Add fly ash to concrete mixes as indicated on the design drawings. Fly ash may be
used as a partial replacement for Portland Cement consistent with ACI recommendations. Limit
maximum fly ash content as part of total cementitious materials as indicated on the design
drawings.

F. Concrete Types: Refer to design drawings for locations requiring concrete mix design types
including compressive strength and aggregate type with options for fly ash and air entrainment.

G. Strengths: Unless otherwise indicated on the drawings or in the specifications, strengths shall
be 3,000 psi minimum 28 day compressive strength.

2.09 MIXING

A. It shall be the Contractor's responsibility to furnish concrete which will conform to the quality
and strength specified.

B. Transit Mixers: Comply with ASTM C94/C94M.

C. Admixtures:

1. Calcium Chloride shall not be used.

2. An approved air entraining agent (ASTM C260) shall be added at the mixer with accurate
dispenser to produce entrained air 4-6% by volume in all concrete subject to weathering
conditions.

3. An approved water-reducing agent equal to those manufactured by Master Builder’s Inc.,
applied at the mixer with an accurate dispenser (ASTM 494 Type A).

4. These and other admixtures shall be used only with specific approval. Tests for design
mixes shall be made with the admixtures included.

D. The concrete shall be of such consistency and composition that it can be worked readily into
the corners and angles of the forms and around reinforcement without permitting materials to
segregate or free water to collect on the surfaces. Within the limiting requirements the
Contractor shall adjust the consistency of the concrete as may be necessary to produce
mixtures which will be placeable with reasonable methods of placing and compacting. The
Contractor shall maintain on the job at all times adequate extra cement to be used at the rate of
1/2 sack cement per cubic yard concrete for each 2" slump increase for corrections due to
wetness desired or obtained. No water shall be added to concrete except under the direct
supervision of the Architect/Engineer or his appointed representative. Under no circumstances
will the addition of more than 2 gallons of water per cubic yard of concrete be allowed at the
site.

E. Measurement of Materials:
1. Cement shall be measured by the sack or half-sack unless cement is weighed for each
batch.
2. Aggregates shall be proportioned separately by weight with proper compensation for
weight of moisture; weighing equipment shall be accurate within 1%.
3. Water shall be measured by an approved device capable of accurate measurement to one
pint.
F. Concrete shall be from a single source for each major pour.
2.10 EXPANSION MATERIALS
A. Verify compatibility of joint filler with sealant specified.

B. All expansion joints on grade shall be pre-formed non-extruding resilient type, bituminous or
bonded cork (ASTM D994 or ASTM D1751).

C. Manufacturer’s certification and material submittal are required.
PART 3 EXECUTION
3.01 EXAMINATION

A. Examine the areas and conditions under which work of this Section will be performed. Correct
conditions detrimental to the proper and timely completion of the Work. Do not proceed until
unsatisfactory conditions have been corrected.
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3.02 PREPARATION

A.

w

Formwork: Comply with requirements of ACI 301. Design and fabricate forms to support all
applied loads until concrete is cured, and for easy removal without damage to concrete.

Verify that forms are clean and free of rust before applying release agent.

Coordinate placement of embedded items with erection of concrete formwork and placement of
form accessories.

Where new concrete is to be bonded to previously placed concrete, prepare existing surface by

cleaning with steel brush and applying bonding agent in accordance with manufacturer's

instructions.

1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing
applications, and where curing under humid conditions is required.

2. Use latex bonding agent only for non-load-bearing applications.

In locations where new concrete is doweled to existing work, drill holes in existing concrete, fill
with epoxy adhesive and insert steel dowels.

Interior Slabs on Grade: Install vapor retarder under interior sub slabs on grade. Lap joints

minimum 6 inches. Seal joints, seams and penetrations watertight with manufacturer's

recommended products and follow manufacturer's written instructions. Repair damaged vapor

retarder before covering.

1. Vapor Retarder Over Granular Fill: Install compactible granular fill before placing vapor
retarder as shown on the drawings. Do not use sand.

Concrete placing shall not be started until all necessary preparations have been completed and
approval has been given. Preparations shall consist of completing all form work involved,
placing all reinforcing steel, pipes, conduits, sleeves, hangers, anchors, fastening devices,
waterproofing and such other work to be built into the concrete in the section to be poured, and
any other preparations herein required for the concreting operations. Free water and any mud
or debris shall be removed from forms and excavations to be occupied by concrete. Approved
equipment shall be available on the job site for heating and/or protecting the concrete
whenever freezing temperatures are likely to occur within curing period. Ice or chilled water
may be required to control concrete temperature in hot weather to below 90 degrees F.

Sub-slabs-on-grade shall be placed on a properly leveled and thoroughly compacted subgrade,
equal to 95% maximum dry density.

Approved equipment shall be provided for heating concrete materials and/or protecting the
concrete whenever freezing temperatures are likely to occur within curing period.

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS

A.

B.

Comply with requirements of ACI 301. Clean reinforcement of loose rust and mill scale, and
accurately position, support, and secure in place to achieve not less than minimum concrete
coverage required for protection.

Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are
accurately placed, positioned securely, and will not interfere with concrete placement.

3.04 PLACING CONCRETE

A.
B.
C.

Place concrete in accordance with ACI 304R.
Place concrete for floor slabs in accordance with ACI 302.1R.

Notify Architect/Engineer not less than 24 hours prior to commencement of placement
operations.

Maintain records of concrete placement. Record date, location, quantity, air temperature, and
test samples taken.

Ensure reinforcement, inserts, embedded parts, formed construction joint devices, and water
stops will not be disturbed during concrete placement.

Central Nutrition Center Outboard Freezer Addition
Shelby County Schools Addendum 2
A2H, Inc. - Project No. 15362.01 03 3000 - 8 September 8, 2020


http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ACI%20301
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ACI%20301
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ACI%20304R
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ACI%20302.1R

Section 03 3000 CAST-IN-PLACE CONCRETE

J.

Concrete shall be conveyed from the mixer or transporting vehicle to the place of final deposit
as rapidly as practicable by methods which will prevent segregation or loss of materials or
displacement of the reinforcing steel and which will avoid rehandling. For ready-mix concrete in
an agitator truck, the elapsed time from mixer to placement shall not exceed 1-1/2 hours.

Concrete shall be deposited as nearly as practicable in its final position and shall have the
qualities required. Concrete shall be deposited continuously in layers or section of such
thickness that no concrete will be deposited on concrete which has hardened sufficiently to
cause seams or planes of weakness. If sections cannot be placed continuously, proper
construction joints shall be provided.

Concrete during and immediately after depositing shall be thoroughly compacted and worked
around reinforcing and embedded fixtures and into all parts of forms by means of spades, rods
and approved mechanical vibrators.

For thin walls or inaccessible portions, concrete shall be worked into place by vibrating or other
approved method: Care shall be taken so as not to work the concrete to the point where
segregation occurs.

Place concrete continuously without construction (cold) joints wherever possible; where
construction joints are necessary, before next placement prepare joint surface by removing
laitance and exposing the sand and sound surface mortar, by sandblasting or high-pressure
water jetting.

Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.

3.05 SLAB JOINTING

A.
B.
C.

G.

Locate joints in slabs on grade as indicated on the drawings.
Anchor joint fillers and devices to prevent movement during concrete placement.

Isolation Joints: Use preformed joint filler with removable top section for joint sealant, total

height equal to thickness of slab, set flush with top of slab.

1. Install wherever necessary to separate slab from other building members, including
columns, walls, equipment foundations, footings, stairs, manholes, sumps, and drains.

Load Transfer Construction and Control Joints: Install load transfer devices as indicated; saw
cut joint at surface as indicated for control joints.

Provide reinforcing dowels to match the reinforcing at the joint, unless noted otherwise.

Saw Cut Control Joints: Saw cut joints before concrete begins to cool, within 4 to 12 hours
after placing; use 3/16 inch thick blade and cut at least 1 inch deep but not less than one
quarter (1/4) the depth of the slab or as indicated on the drawings.

Construction Joints: Where not otherwise indicated, use metal combination screed and key
form, with removable top section for joint sealant.

3.06 FLOOR FLATNESS AND LEVELNESS TOLERANCES

A.

B.

An independent testing agency will inspect finished slabs for conformance to specified
tolerances.

Minimum F(F) Floor Flatness and F(L) Floor Levelness Values:

1. Freezer Area On Grade: Specified overall: F(F) of 48; F(L) of 30. Minimum local value:
F(F) of 30; F(L) of 20.

Measure F(F) and F(L) in accordance with ASTM E1155, within 48 hours after slab installation;

report both composite overall values and local values for each measured section.

Correct the slab surface if composite overall value is less than specified and if local value is
less than two-thirds of specified value or less than F(F) 13/F(L) 10.

Correct defects by grinding or by removal and replacement of the defective work. Areas
requiring corrective work will be identified. Re-measure corrected areas by the same process.
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3.07 CONCRETE FINISHING
A. Finishing of Formed Surfaces

1.

Rough Form Finish: For formed concrete surfaces not exposed-to-view in the finish work
or by other construction, unless otherwise indicated. This is the concrete surface having
texture imparted by form facing material used, with tie holes and defective areas repaired
and patched and fins and other projections exceeding 1/4" in height rubbed down or
chipped off.

Smooth Form Finish: For formed concrete surfaces exposed-to-view, or surfaces that are

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

directly to concrete, such as waterproofing, damp proofing, painting or other similar
system. This is as-cast concrete surface obtained with selected form facing material,
arranged orderly and symmetrically with a minimum of seams. Repair and patch defective
areas with fins or other projections completely removed and smoothed.

Smooth Rubbed Finish: Provide smooth rubbed finish to scheduled concrete surfaces,

which have received smooth form finish treatment, not later than one day after form

removal. Moisten concrete surfaces and rub with carborundum brick or other abrasive
until a uniform color and texture is produced. Do not apply cement grout other than that
created by the rubbing process.

Rubbed Grout Finish: Provide rubbed grout finish to scheduled concrete surfaces as

follows:

a. Mix one (1) part Portland cement to one and one-half (1 1/2) parts of fine sand with
enough water to produce a mixture with the consistency of thick paint.

b. Wet the surface sufficiently to prevent the absorption of water from the mixture.

c. Apply the mixture uniformly to the surface with spray or brush so that the applied
thickness does not exceed 1/8 of an inch.

d. Immediately after application of the mixture, vigorously scrub the surface with a cork
float or stone in order to coat the surface and work the mixture into holes, air pockets,
honey-combs and other voids.

e. While the mixture is still plastic, remove any excess grout by working the surface with
a rubber float or other suitable device.

f.  After the surface whites from drying, rub vigorously with clean burlap.

g. Maintain the finish coat is a moist condition for at least thirty-six (36) hours after final
rubbing.

Related Unformed Surfaces: At tops of walls, horizontal offset surfaces occurring

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.

B. Slab Finishes

1.

Float Finish: Apply float finish, or wood float finish as described in ACI 302.1R, to
monolithic slab surfaces to receive trowel finish and other finishes as hereinafter specified,
and slab surfaces which are to be covered with membrane or elastic waterproofing,
membrane or elastic roofing, and as otherwise indicated including sub-slab on grade.
After screening, consolidating, and leveling concrete slabs, do not work surface until ready
for floating. Begin floating when surface water has disappeared or when concrete has
stiffened sufficiently to permit operation of power-driven floats, or both. Consolidate
surface with power-driven floats, or by hand-floating if area is small or inaccessible to
power units. Check and level surface plane to a tolerance not exceeding 1/4" in 10" when
tested with a 10' straightedge. Cut down high spots and fill low spots. Uniformly slope
surfaces to drains. Immediately after leveling, refloat surface to a uniform, smooth,
granular texture.

Trowel Finish: Apply trowel finish, or steel trowel finish as described in ACI 302.1R, to
monolithic slab surfaces to be exposed-to-view, and slab surfaces to be covered with
resilient flooring, paint or other thin film finish coating system. After floating, begin final
trowel finish operation using a power-driven trowel. Begin final troweling when surface
produces a ringing sound as trowel is moved over surface. Consolidate concrete surface
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by final hand-troweling operation, free of trowel marks, uniform in texture and appearance,

and with a trowel marks, uniform in texture and appearance, and with a surface plane

tolerance not exceeding 1/8" in 10' when tested with a 10" straightedge. Grind smooth
surface defects which would telegraph through applied floor covering system.

Non-Slip Broom Finish: Apply non-slip broom finish to exterior concrete platforms, steps

and ramps, and elsewhere as indicated. Immediately after trowel finishing, slightly

roughen concrete surface by brooming with fiber bristle broom perpendicular to main
traffic route. Architect/Engineer Contracting Officer See Section 32 1600 - Concrete

Paving and Curbs. Provide a light, medium or coarse texture as directed on the drawings,

defined as follows:

a. Light Broom Finish: The texture imparted to the surface by simply dragging the broom
across the concrete without the application of any weight or downward pressure.

b. Medium Broom Finish: The texture imparted to the surface by dragging the broom
across the concrete while applying enough downward pressure to create striations
that are approximately 1/8 of an inch deep.

c. Coarse Broom Finish: The texture imparted to the surface by dragging a weighted
broom across the concrete or while applying enough downward pressure to create
striations that are approximately 1/4 of an inch deep.

Chemical-Hardener Finish: Apply chemical-hardener finish to interior concrete floors

where indicated. Apply liquid chemical-hardener after complete curing and drying of the

concrete surface. Dilute liquid hardener with water, and apply in 3 coats; first coat, 1/3-

strength; second coat, 1/2-strength; third coat, 2/3-strength. Evenly apply each coat, and

allow 24 hours for drying between coats. Apply proprietary chemical hardeners, in
accordance with manufacturer's printed instructions. After final coat of chemical-hardener
solution is applied and dried, remove surplus hardener by scrubbing and mopping with
water.

3.08 CURING AND PROTECTION

A.

B.

Comply with requirements of ACI 308R. Immediately after placement, protect concrete from
premature drying, excessively hot or cold temperatures, and mechanical injury.

Curing Formed Surfaces: Cure formed concrete surfaces, by moist curing with forms in place
for full curing period or until forms are removed. If forms are removed, continue curing by
methods specified above, as applicable.

Curing Slabs and Surfaces Not in Contact with Forms:

1.

Initial Curing: Start initial curing as soon as free water has disappeared from concrete
surface after placing and finishing. Weather permitting, keep continuously moist for not
less than 7 day and then begin final curing.

Final Curing: Begin final curing procedures immediately following initial curing and before
concrete has dried. Continue final curing for at least 7 days in accordance with ACI 301
procedures. Avoid rapid drying at end of final curing period.

Initial Curing: Start as soon as free water has disappeared and before surface is dry. Keep
continuously moist for not less than seven days by water ponding, water-saturated sand, water-
fog spray, or saturated burlap.

1.

2.
3.

Ponding: Maintain 100 percent coverage of water over floor slab areas, continuously for 4
days.

Spraying: Spray water over floor slab areas and maintain wet.

Saturated Burlap: Saturate burlap-polyethylene and place burlap-side down over floor
slab areas, lapping ends and sides; maintain in place.

Final Curing: Begin after initial curing but before surface is dry.

1.

2.

Moisture-Retaining Sheet: Lap strips not less than 3 inches and seal with waterproof tape
or adhesive; secure at edges. Maintain Moisture-Retaining Sheet for a period of 7 days.
Curing Compound: Apply in two coats at right angles, using application rate
recommended by manufacturer as soon as final finishing operations are complete (within
2 hours).
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Curing Methods: Perform curing of concrete by moist curing, by moisture-retaining sheet
curing, by curing compound, and by combinations thereof, as herein specified.

Do not use membrane curing compounds on surfaces which are to be covered with coating
material applied directly to concrete, liquid floor hardener, waterproofing, damp proofing,
membrane roofing, flooring, painting, and other coatings and finish materials, unless otherwise
acceptable to Architect/Engineer. Final cure these concrete surfaces by use of moisture-
retaining sheet, unless otherwise directed.

3.09 DEFECTIVE CONCRETE

A.

B.

Test Results: The testing agency shall report test results in writing to Architect/Engineer and
Contractor within 24 hours of test.

Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances
or specified requirements.

Repair or replacement of defective concrete will be determined by the Architect/Engineer. The
cost of additional testing shall be borne by Contractor when defective concrete is identified.

Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction
of Architect/Engineer for each individual area.

Patching Defective Areas: Repair and patch defective areas with cement mortar immediately
after removal of forms, when acceptable to Architect/Engineer. Cut out honeycomb, rock
pockets, voids over 1/4" in any dimension, and holes left by tie rods and bolts, down to solid
concrete but, in no case to a depth of less than 1". Make edges of cuts perpendicular to the
concrete surface. Thoroughly clean, dampen with water and brush-coat the area to be patched
with specified bonding agent. Place patching mortar after bonding compound has dried.

For exposed-to-view surfaces, blend white portland cement and standard portland cement so
that, when dry, patching mortar will match color surrounding. Provide test areas at
inconspicuous location to verify mixture and color match before proceeding with patching.
Compact mortar in place and strike-off slightly higher than surrounding surface.

Repair of Formed Surfaces: Remove and replace concrete having defective surface if defects
cannot be repaired to satisfaction of Architect/Engineer. Surface defects, as such, include color
and texture irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets; fins and other
projections on surface; and stains and other discolorations that cannot be removed by cleaning.
Flush out form tie holes, fill with dry pack mortar, or precast cement cone plugs secured in
place with bonding agent.

Repair concealed formed surfaces, where possible, that contain defects that affect the
durability of concrete. If defects cannot be repaired, remove and replace concrete.

Repair of Unformed Surfaces: Test unformed surfaces, such as monolithic slabs, for
smoothness and verify surface plant to tolerances specified for each surface and finish.
Correct low and high areas as herein specified. Test unformed surfaces sloped to drain for
trueness of slope, in addition to smoothness, using a template having required slope.

Repair finished unformed surfaces that contain defects which affect durability of concrete.
Surface defects, as such, include crazing, cracks in excess of 0.01" wide or which penetrate to
reinforcement of width, spalling, pop-outs, honeycomb, rock pockets, and other objectionable
conditions.

Correct high areas in unformed surfaces by grinding, after concrete has cured at least 14 days.

Correct low areas in unformed surfaces during, or immediately after completion of surface
finishing operations by cutting out low areas and replacing with fresh concrete. Finish repaired
areas to blend into adjacent concrete. Proprietary patching compounds may be used when
acceptable to Architect/Engineer.

Repair defective areas, except random cracks and single holes not exceeding 1" diameter, by
cutting out and replacing with fresh concrete. Remove defective areas to sound concrete with
clean, square cuts and expose reinforcing steel with at least 3/4" clearance all around.
Dampen concrete surfaces in contact with patching concrete and apply bonding compound.
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0.

Mix patching concrete of same material to provide concrete of same type or class as original
concrete. Place, compact and finish to blend with adjacent finish concrete. Cure in same
manner as adjacent concrete.

Repair isolated random cracks and single holes not over 1" in diameter by dry-pack method.
Groove top of cracks and cut-out holes to sound concrete and clean of dust, dirt and loose
particles. Dampen cleaned concrete surfaces and apply bonding compound. Mix dry-pack,
consisting of one part Portland cement to 2-1/2 parts fine aggregate passing a No. 16 mesh
sieve, using only enough water as required for handling and placing. Place dry pack after
bonding compound has dried. Compact-dry-pack mixture in place and finish to match adjacent
concrete. Keep patched area continuously moist for not less than 72 hours. Use epoxy-based
mortar for structural repairs, where directed by the testing laboratory.

Repair methods not specified above may be used, subject to acceptance of Architect/Engineer.

3.10 PROTECTION

A.

Do not permit traffic over unprotected concrete floor surface until fully cured.

3.11 SCHEDULE - CONCRETE TYPES AND FINISHES

A.

Refer to design drawings for schedule of types of concrete such as footings, foundation walls,
piers, slab-on-grade, walls, columns, structural slabs, etc., and requirements for concrete
strength, aggregate and air entrainment, etc.

Refer to design drawings for schedule of concrete finishes for various types and locations of
concrete.

END OF SECTION 03 3000
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