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SECTION 03300 (03 30 00)
CAST-IN-PLACE CONCRETE
PART 1 GENERAL

SECTION INCLUDES
A. Normal weight cast-in-place concrete, including production, formwork, reinforcement, mix design, delivery, placement procedures, and finishes.

B. The Base Specification for cast-in-place concrete is ACI 301.  This specification Section is written to supplement the ACI Standards by designation or specifying individual project requirements for materials and performance.

1.2 RELATED SECTIONS
A. 01572-Construction Waste Management.
B. 02200-Earthwork:  Sub grade and capillary break vapor barrier: placement of drainage.
C. 03100-Concrete Formwork.

D. 03200-Concrete Reinforcement.
E. 03410-Precast Concrete Joists and Beams.
F. 03470-Tilt Up Construction.
G. 07121-Fluid Applied Waterproofing Substrate requirements: coordination.
H. 09310-Ceramic Tile.

I. 09330-Quarry Tile.

REFERENCES
J. American Concrete Institute (ACI).
1. ACI 117-Standard Tolerances for Concrete Construction and Materials.

2. ACI 301-Specifications for Structural Concrete.
3. ACI 302-Guide for Concrete Floor and Slab Construction.
4. ACI 304-Guide for Measuring, Mixing, Transporting and Placing Concrete.
5. ACI 305-Hot Weather Concreting.
6. ACI 306R-Cold Weather Concreting.
7. ACI 309-Guide for Consolidation of Concrete.
8. ACI 318-Building Code Requirements for Reinforced Concrete.
9. ACI 347-Recommended Practice for Concrete Formwork.
K.  ASCE 37-02 Design Loads On Structures During Construction.

L. ASTM International:

1. A185 Standard Specification for Welded Wire Steel Fabric for Concrete Reinforcement.
2. A497 Standard Specification for Welded Deformed Steel Wire Fabric for Concrete Reinforcement.
3. A615 Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
4. C31-Standard Practice for Making and Curing Concrete Test Specimens in the Field.
5. C33-Standard Specification for Concrete Aggregates.
6. C39-Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
7. C94-Standard Specification for Ready-Mixed Concrete.
8. C143-Standard Test Method for Slump of Portland Cement Concrete.
9. C150-Standard Specification for Portland Cement.
10. C172-Standard Practice for Sampling Freshly Mixed Concrete.
11. C260-Standard Specification for Air-Entraining Admixtures for Concrete.
12. C309-Standard Specification for Liquid Membrane Forming Compounds for Curing Concrete.
13. C330-Standard Specification for Lightweight Aggregate for Structural Concrete.
14. C494-Standard Specification for Chemical Admixtures for Concrete.
15. C618-Standard Specification for Fly Ash and Raw or Claimed Natural Pozzolin for Use as a Mineral Admixture in Portland Cement Concrete.
16. C989-Standard Specification for Ground Granulated Blast-Furnace Slag for use in Concrete and Mortars.

17. C1116-Standard Specification for Fiber-Reinforced Concrete and Shotcrete.
International Organization for Standardization (ISO) 14021–1999; Environmental Labels and Declarations

SUBMITTALS

M. Mix Designs:  Submit mix designs to Engineer for review 20 days before first placement.  Do not proceed without Engineer’s written approval.

1. Mix design shall include laboratory test results or production records of 30 consecutive tests as defined by ACI 301.

2. Indicate material content per cubic yard of each class of concrete furnished:

(a) Saturated surface-dried weights of fine and course aggregate.

(b) Type and name of admixtures.

(c) Wet unit weight of each concrete mix.

N. Certificates:

1. Manufacturer’s certification that materials meet specification requirements.

2. Ready-mix delivery tickets, ASTM C94.

O. Product Data:  Submit product data for all concrete materials and admixtures proposed for use including the following information:
1. Recycled Content:

(a) Indicate recycled content; indicate percentage of pre-consumer and post-consumer recycled content per unit of product.

(b) Indicate relative dollar value of recycled content product to total dollar value of product included in project.

(c) If recycled content product is part of an assembly, indicate the percentage of recycled content product in the assembly by weight.

(d) If recycled content product is part of an assembly, indicate relative dollar value of recycled content product to total dollar value of assembly.

2. Regional Materials:

(a) Sourcing location(s): Indicate location of extraction, harvesting, and recovery; indicate distance between extraction, harvesting, and recovery and the project site.

(b) Manufacturing location(s): Indicate location of manufacturing facility; indicate distance between manufacturing facility and the project site.

(c) Product Value: Indicate dollar value of product containing local/regional materials; include materials cost only.

(d) Product Component(s) Value: Where product components are sourced or manufactured in separate locations, provide location information for each component. Indicate the percentage by weight of each component per unit of product.

P. Related Materials: Submit product data for all proposed release agents, curing compounds and evaporation reducer, and polypropylene fibers that demonstrate conformance to specification.

Q. Shop Drawings:  Indicate floor plan and precise locations of all control joints and construction joints in relation to building grid lines that are not shown on drawings.  Submit drawings for reinforcement, for fabrication, bending, and placement of concrete reinforcement.  Comply with ACI SP-66 “ACI Detailing Manual” showing bar schedules, stirrup spacing diagrams of bent bars, and arrangement of concrete reinforcement.

R. Records:  Retain records of all concrete poured, including exact mix proportions, slump, air content test, strength, date, time, location of the placement, weather conditions at the time of placement, and the source of concrete.  Submit copy to Engineer.

QUALITY ASSURANCE

S. Reinforced concrete to comply with ACI 301 and ACI 318, and other stated requirements, codes and standards.

T. Only one source of cement and aggregates shall be used in one structure to insure uniform color and appearance.

U. Inspection and Tests:  Notify Engineer and testing agency of concrete placement, a minimum of 24 hours before placement begins.

ENVIRONMENTAL REQUIREMENTS

V. Hot weather placements:  Follow all of the special procedures in Article “Placing Concrete” below and conform to ACI 305R.PRODUCTS 
PART 2 PRODUCTS
CONCRETE MATERIALS

A. All concrete materials are to contain recycled content such as fly ash, granulated ground blast-furnace slag, and normal weight aggregates.

B. Cement:  ASTM C150, Type I or Type II; other types as approved.

C. Supplemental Cement Materials

1. Fly Ash.:  ASTM C618, Type F.  Not to exceed 20% by weight of total cementitious material

2. Granulated Ground Blast-Furnace Slag: ASTM C989.  Not to exceed 30% by weight of cementitious material.

D. Normal Weight Coarse; Aggregate; ASTM C33

E. Water:  ACI 301.  Clean and potable

F. Admixtures, General: All concrete shall contain a Type A or D admixture in the basic design with dosages high enough to reduce water by at least 7 percent from the same mix without the admixture.  No admixture shall have added chloride in its manufacture.  Add all admixtures at the concrete batch plant.

1. Air-Entraining agent:  Shall conform to ASTM C 260. (if used)

(a) MasterAir AE 90 or MasterAir VR 10 by Master Builders.

(b) Darex by GCP Applied Technologies.

(c) Air Mix by Euclid Chemical Co.
2. Water-Reducing Admixture:  Shall conform to ASTM C 494 Type A (if used).
(a) MasterPozzolith 200 or MasterPozzolith 322 by Master Builders.

(b) WRDA 60 by GCP Applied Technologies.

(c) Eucon WR 75 by Euclid Chemical Co.

3. Water-Reducing Retarding Admixture: Shall conform to ASTM C 494 Type D.
(a) MasterSet R 961 by Master Builders.

(b) WRDA 60 by GCP Applied Technologies.

(c) Eucon WR by Euclid Chemical Co.

4. Mid-Range Water-Reducing Admixture:  Shall conform to ASTM C 494 Type A or F.

(a) MasterPolyheed 997 by Master Builders.

(b) Mira 110 by GCP Applied Technologies.

(c) Eucon MR by Euclid Chemical Co.

5. High-Range Water-Reducing Admixture (Superplasticizer): Shall conform to ASTM C 494 type F.

(a) MasterRheobuild 1000 or PS 1232 by Master Builders.

(b) Adva Flow by GCP Applied Technologies.

(c) Eucon 37 by Euclid Chemical Co.

6. Fibrous Concrete Reinforcement:  Shall meet ASTM C-1116 Type III 4.1.3 and ASTM C-1116.  Shall be 100 percent virgin polypropylene fibrillated fibers containing no reprocessed olefin materials and specifically manufactured for use as concrete reinforcement at a minimum of 0.1 percent by volume for the control of cracking due to plastic shrinkage and thermal expansion/contraction.
2.2 RELATED MATERIALS
***************************************************************************************************************
NOTE TO SPECIFIER:  Determine if the following product is applicable for this project.
***************************************************************************************************************

A. Evaporation Reducer: Shall be specially formulated material to be sprayed on fresh concrete to prevent rapid drying during hot and windy weather and reduce plastic shrinkage cracking.  Sprayed over plastic concrete, the material produces a monomolecular film that holds the water in until the next finishing operation.  Product shall contain a yellow fluorescent color tint to easily identify the areas covered.
1. MasterKure ER 50 by Master Builders.

2. Eucobar by Euclid Chemical Co.

3. Sikafilm by Sika Corp.

B. Liquid Membrane-Forming Curing Compound:  Shall be a membrane-forming curing compound complying with ASTM C 309, Type I, except that minimum solid content shall be 30% and moisture loss shall not exceed 0.040 gm/cm2 of surface in 72 hours at a coverage rate of 2 coats at 300 sq. ft per gallon.
1. MasterKure 200W by Master Builders.

2. Super Aqua-Cure VOX by Euclid Chemical Co.

3. Kure-N-Seal 30 by Sonneborn (BASF).
C. Epoxy Adhesives:  Two component, 100% solids, 100% reactive compound suitable for use on dry or damp surfaces:

1. MaterEmaco ADH 326 by Master Builders (BASF).

2. EpoGrip by Sonneborn.

3. Sika dur-32 Hi-Mod 

D. Epoxy Joint Filler: Two components, 100% solids compound with minimum Shore D hardness of 60 and a maximum of 65.
1. MasterSet R 300 by Master Builders.
2. MasterSeal CR 190.
3. Sikadur 51 by Sika Corp.
E. Preformed concrete joint filler.
1. Asphalt Saturated Filler containing post-consumer wastepaper, ASTM D1751.

2. Recycled Rubber, ASTM D1752.

F. Moisture-Retaining Cover: Shall be one of the following, complying with ASTM C171.

1. Waterproof paper.
2. Polyethylene film.
3. Polyethylene-coated burlap.
G. All coating/ sealant shall be compatible with each other and applied floor finishes or be completely removed prior to application of other coating or finish.

H. Bonding Agent:  Shall conform to ASTM C881 Type 2, Grade 2 Class B and C.

1. MasterBrace 1414 by Master Builders (BASF).

2. Engineer Approved Alternative.
PROPORTIONING AND DESIGN OF MIXES

I. Prepare design mixes for each type and strength of concrete by either laboratory trial batch or field experience methods as specified in ACI 301.  If trial batch method used, use an independent testing facility acceptable to Architect for preparing and reporting proposed mix designs.  The testing facility shall not be the same as used for field quality control testing.
J. Design mixes to provide normal weight concrete with the following properties, as indicated on drawings and schedules:

Concrete Use

Compressive Strength
Maximum water/cementitious ratio
Slab-on-ground and 

3000 psi


.60
Foundations
Columns, Beams,

4000 psi


.54
and all other concrete
*********************************************************************************************************
NOTE TO SPECIFIER:  Add information for other elements such as tilt-up, grade beams, etc. as required or adjust strength to accommodate design requirements.  Use as required for the specific project.
*********************************************************************************************************
K. Slump Limits:  Maximum slump of all concrete at point of placement shall be 4 inches except as modified here:

1. Maximum slump of all concrete containing mid-range water-reducing admixture shall be 7.5 inches.

2. Maximum slump of all concrete containing high-range water-reducing admixture shall be 10 inches.

L. Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor when characteristics of materials, job conditions, weather, test results, or other circumstances warrant, as accepted by Engineer.  Laboratory test data for revised mix design and strength results must be submitted to and accepted by Engineer before using in work.

********************************************************************************************************* NOTE TO SPECIFIER:  Use the following sub-section only if Fiber reinforced concrete is used.
*********************************************************************************************************
M. Fiber Reinforcement: Concrete for slabs-on-grade shall contain the specified fiber reinforcement at a dosage of 1.5 pounds per cubic yard.

*********************************************************************************************************
NOTE TO SPECIFIER:  Determine if higher restrictions are warranted.

*********************************************************************************************************
N. Use of aggregate smaller than #67 is prohibited in foundations, slabs, tilt up walls, and grade beams/pilecaps.
PART 3 EXECUTION

PREPARATION OF FORMED SURFACES

A. General:  Coat surfaces of forms with non-residual low-VOC form release agent before reinforcement is placed.  Do not allow excess form release agent to accumulate in forms or come into contact with in-place concrete surfaces against which concrete will be placed.

MIXING: CONCRETE

B. Ready-mixed Concrete:  Mix and transport in accordance with ASTM C94.

C. Admixture:  Dispense admixtures in mix using automatic dispenser or similar metering device at the batch plant with the type and quantity of admixture printed on the batch ticket.
D. Addition of water in excess of that prescribed in the approved mix design or that increases slump beyond specified values is not permitted.

PLACING CONCRETE

E. General:  Comply with ACI 304.

F. Ensure compliance with requirements of ASCE 37-02.

G. Hot Weather Concreting: In accordance with the current edition of ACI 305.

1. Protect to prevent rapid drying of concrete surface.  Start finishing and curing as soon as possible.  Use continuous fog sprays or use the specified hot weather evaporation reducer after placement.  Apply cure as soon as finishing is complete then protect from sun and wind for at least 24 hours.

2. Allowable Concrete Temperatures:  Hot weather: Maximum 95 degrees F.  Concrete exceeding this temperature shall be discarded.

H. Conveying:

1. General:  Conform to ACI 301. Convey concrete from mixer to place of final deposit by methods preventing; separation or loss of materials.

2. Equipment:  Use pump, crane bucket, wheelbarrow, or buggies to deliver concrete to pIacing location. Chuting permitted only by method to insure a practically continuous flow of concrete at delivery end to prevent material separation.

DEPOSITING

I. Conform to ACI 301.  Deposit concrete in or close to its final position.  Avoid segregation due to rehandling or flowing.  Deposit at rate that concrete is always plastic and flows readily into spaces between reinforcement.  Deposit in one continuous operation until panel or section is complete, top surface generally level.

J. Wall Tops, Horizontal Offsets, Other unformed surfaces:  Strike smooth after placing concrete float to continued uniform texture reasonably consistent with adjacent formed surfaces.  Tool edges and corners to be exposed in the finished work to approximate 1/4 = radius, unless otherwise detailed.

CONSOLIDATION OF WALLS, COLUMNS, BEAMS AND SLABS OVER EIGHT-INCHES THICK

K. All concrete shall be thoroughly consolidated by means of mechanical vibrators.  Vibrators shall be in accordance with ACI 309.

L. Use internal mechanical vibrators with 7000 rpm minimum frequency operated in nearly vertical position, vibration points uniformity spaced, close enough to assure complete consolidation, and at no time over twice the radius over which vibration is visibly effective.  Vibration should continue until:

1. Frequency returns to normal.

2. Surface appears liquefied, flattened, and glistening.

3. Trapped air ceases to rise.

4. Coarse aggregate has blended into surface, but has not disappeared.

M. Penetrate vibrator head into upper portion of underlying plastic layer. Do not over-vibrate so as to cause segregation.

N. Vibrate around reinforcement, embedded items, and into corners and angles of forms by spading and rodding to exclude rock-pockets, air bubbles and honeycomb.  Never have the vibrator more than 3 feet from the point of discharge into the form.

O. This mid-range slump concrete will require only 1/2 of the vibration time of 3 inch slump concrete, while high-range slump will require 1/3 of the vibration time of 3 inch slump concrete.

*********************************************************************************************************
NOTE TO SPECIFIER:  Determine if the following paragraph is applicable for the project.

*********************************************************************************************************
CONSOLIDATION OF SLABS LESS THAN EIGHT- INCHES THICK

P. Use vibrating screed.

Q. Use of a “jitterbug” is not allowed unless concrete slump is less than 2 inches.

BONDING CONCRETE

R. Apply bonding agent to existing hardened concrete where noted to be bonded to new concrete.  Be sure bonding agent is still tacky at the time of placement of new concrete.  Prepare surface and install per manufacturer’s instructions.

JOINTS

S. Construction Joints:

1. Locate where indicated on Drawings.

2. Make joints perpendicular to principal reinforcement.

3. Unless indicated otherwise, provide longitudinal keys 1 and 1.5 inches minimum depth in walls.
4. Where concrete is to be exposed in finished construction, install rustication strips in formwork to form straight joint line.

T. Expansion Joints:

1. Unless indicated otherwise, place expansion joints where exterior slabs abut concrete walls, the building perimeter, and other fixed objects abutting or within the slab area.

2. Provide non-extruding filler where sealant is indicated.  Allow 1/2 inch for application of sealant.

3. Provide asphalt impregnated filler where sealant is not to be used.

4. Do not extend reinforcement through joint, except as shown on structural drawings.

5. Sealants are specified in Section 07920.
U. Contraction Joints:
1. Make joints straight perpendicular or parallel to building lines and slab edges, as appropriate.

2. Contraction joints shall be saw cut, unless indicated otherwise.  Cut as soon as possible after concrete placement without dislodgment or damage to the slab surface, using test cuts as soon as the concrete will not be damaged by traffic.

3. Contraction joints shall penetrate the slab a minimum 1/4 the thickness of the slab and shall be 3/16 inches in width minimum.
4. Align joints with column lines when ever possible.  Joints shall form squares where possible or rectangular panels with the long side less than 1-1/2 times the length of the short side.  Provide circular or diamond shaped joint lines around columns.  Locate contraction joints at reentrant corners.  Coordinate with placement of joints in tile surface.

5. If joint pattern is not shown on Drawings, or joint plan is not submitted for approval to Engineer, maximum distance between joints shall be 20 feet on center.

6. Fill interior joints as indicated on Drawings with specified joint filler at least 90 days after concrete placement.

FINISHING OF FORMED SURFACES

V. Finish surfaces within 96 hours after removal of forms, allowing minimum of 24 hours for curing.  After removal of forms and immediately following any required repair and patching finish formed surfaces with one or more of the following finish operations

1. Form Tie Holes: Do not fill form tie holes, except as required for application of waterproof membrane and/or interior finishing.
2. As-cast Finish:  Completely remove all surface fins by hand or power grinding; with stone to approved smoothness. Clean with light wire brushing.

FINISHlNG OF FLOOR SLABS

W. General:

1. Finish floor slabs in accordance with ACI 301.

2. Screed all slabs, for whatever finish, to true levels or slopes work surfaces only to the degree required to produce the desired finish.  Do no finishing in areas where water has accumulated; drain and re-screed, do not use cement and sand sprinkling to absorb moisture.  Carefully finish all joints and edges with proper tools.

3. Consolidate placed concrete preferably with power driven floats of impact type use wood floats for surfaces inaccessible to power floats

4. In areas where drains are indicated, without depressed slab to accommodate subsequent thick bed setting system or leveling course, slope slabs evenly to drains, 1/8 inch per foot in the area within 8 feet of the drain, unless otherwise indicated.
5. Steel trowel finish only those slab surfaces scheduled to remain exposed in the finished work, and slab surfaces to receive resilient flooring, carpeting, ceramic or quarry tile or other final finish.  Grind smooth, surface defects that would telegraph through applied floor covering.

6. Apply trowel and fine broom finish to slab surfaces to be covered by thinset terrazzo, or ceramic or quarry tile that is to be installed with thinset mortar.
7. Provide medium broom finish to concrete stair treads, loading docks, and pedestrian areas subject to foot traffic to provide a nonslip finish.

8. Slabs with excessive shrinkage cracks, curling, and slabs not properly sloped to drains, shall be removed and replaced with complying work, at no additional cost to Owner.

X. Tolerance: Provide floor tolerances as follows, when measured in accordance with ACI 301 and ACI 117, including those floors to receive subsequent finishes.
*********************************************************************************************************
NOTE TO SPECIFIER:  Specifier shall set tolerances and/or F-numbers applicable for specific project.
*********************************************************************************************************
1. Interior Slabs in equipment areas: Class B 1/4 inch in 10 feet.

2. Interior Areas Indicated for Slopes and Pitches To Drain: Class B 1/4 inch in 10 feet.

3. Exterior Areas Indicated for Slopes and Pitches To Drain: Class B 1/4 inch in 10 feet.

4. Dried slabs shall not show curling at the corners of more than 1/8 inch when measured by a 2-foot straight edge placed in any direction.

CURlNG

Y. General:

1. Protect all freshly placed concrete from premature drying.  Maintain curing procedures used for three days, at temperatures above 70 degrees F.  If mean daily temperature drops below 70 degrees F. during this period, extend curing period appropriately to 5 days.

2. Field application of curing compound shall be 2 coats, one as soon as finishing is complete and the second the next morning in accordance with recommendations of the product manufacturer, but not at a rate in excess of 300 sq. ft per gallon.

3. Protect all concrete during curing period from all damaging, mechanical disturbances, load stresses, heavy shock and excessive vibration.
4. Protect finish surfaces from all damage.

5. Leave curing compound on slab for a minimum of 7 days.

6. If curing compound later requires removal within 3 weeks of application, strip following the procedures recommended by manufacturer, for all slab areas that require coatings or tile.
PATCHING AND REPAIRS

Z. General:  Defective concrete and honeycombed areas as determined by Engineer shall be repaired as specified in Section 03700.
AA. Upon removal of forms, remove plugs and break off metal ties.  Where form ties are to be filled promptly fill holes upon stripping as follows:
1. Moisten holes with water, brush on a coat 1/16 inch of neat cement slurry mixed to consistency of paste.  Plughole with a 1 to 1.5 mixture of cement and concrete sand, mixed to a slightly damp to the touch consistency.  Hammer the grout into the hole until dense, and an excess of paste appears on the surface in the form.  Trowel smooth with heavy pressure and avoid burnishing.
QUALITY CONTROL TESTING DURING CONSTRUCTION

AB. General:  The Owner shall employ a testing laboratory to perform tests and submit test reports.  Testing lab shall furnish all equipment for taking and testing concrete samples.  Sampling and testing of concrete shall be performed by ACI certified Concrete Field Technicians Grade 1.

AC. Sampling Fresh Concrete:  Shall conform to ASTM C 172 and ASTM C 94 except as modified here.

1. Slump: ASTM C 143.  One test at point of discharge for each class of concrete during the days placement, and one every additional 50 yards of each class of concrete.  Additional tests should be taken if consistency of concrete changes.

2. Concrete and Ambient Temperature:  Performed each time concrete compressive strength cylinders are cast per ASTM C-1064.

3. Compressive Test Specimens:  ASTM C 31.  One set of 5 cylinders for each compressive strength test taken at same frequency as slump test. Do not store cylinders in the field over 24 hours until picked up and then placed into laboratory curing conditions.

4. Compressive Strength Tests:  ASTM C 39.  Test one specimen at 3 days, test one specimen at 7 days, 2 cylinders at 28 days and hold one specimen for f56 days if the average of the 2 28-day cylinders strength is less than required compressive strength.

5. Test results will be reported in writing to Architect, Engineer, Ready-Mix Producer, and Contractor within 24 hours after tests are completed.  Reports of compressive strength tests shall contain the project identification name and number, date of concrete placement, name of concrete testing service, concrete type and class, location of concrete batch in the structure, design strength at 28 days, compressive strength, type of break, ambient and concrete temperature.

6. Additional tests:  The testing lab will make additional tests of in-place concrete when test results indicate specified compressive strength and other characteristics have not been attained.  Engineer will direct location and type of testing to be conducted.  Costs of testing to be paid by contractor.  Strength evaluations of structure and testing of in place concrete shall be per ACI 318.
3.2 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
A. Formwork:  Reuse forms without damaging structural integrity of concrete and without damaging aesthetics of exposed concrete.
B. Mixing Equipment:  Return excess concrete to supplier; minimize water used to wash equipment.
C. Hardened, Cured Waste Concrete:  Hardened, cured waste concrete may be crushed and reused as fill or as a base course for pavement.
END OF SECTION

The School Board of Broward County, Florida

Section 03300 (03 30 00)
[Specifier replace this line with SBBC project number and name]
Cast-In-Place Concrete

[Specifier replace this line with Project Consultant’s name]

[Specifier replace this line with issue date]



Page 11 of 11

