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SECTION 03305 (03 30 10)

CAST-IN-PLACE CONCRETE AND REINFORCEMENT
GENERAL
SECTION INCLUDES
A. Cast-in-place concrete.
B. Concrete Formwork.

C. Concrete Reinforcing.

D. Concrete Curing.

E. Concrete Finishing.

RELATED SECTIONS
F. Section 01572-Construction Waste Management 

G. Section 09310-Ceramic Tile.

H. Section 09330-Quarry Tile.

I. Section 11480-Athletic and Recreational Equipment.
REFERENCES
J. American Concrete Institute (ACI):

1. ACI 301-Structural Concrete for Buildings.
2. ACI 304-Recommended Practice for Measuring, Mixing, Transporting and Placing Concrete. 

3. ACI 305R-Hot Weather Concreting. 

4. ACI 308-Standard Practice for Curing Concrete. 

5. ACI 318-Building Code Requirements for Reinforced Concrete. 

6. ACI 347-Recommended Practice for Concrete Formwork.

7. ACI SP-4-Formwork for Concrete.

8. ACI 315-Manual of Standard Practice for Detailing Reinforced Concrete Structures.

K. American Plywood Association:

1. Plywood:  Properties, Design, and Construction.

2. V345, Plywood for Concrete Forming.

L.  ASTM International:

1. ASTM A615-Specifications for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.

2. ASTM C33-Concrete Aggregates. 

3. ASTM C94-Ready-Mixed Concrete. 

4. ASTM C150-Portland cement. 

M. Concrete Reinforcing Steel Institute (CRSI):

1. Manual of Standard Practice.

2. CRSI P1, Placing Reinforcing Bars.

3. Florida Building Code.
International Organization for Standardization (ISO) 14021–1999; Environmental Labels and Declarations

SUBMITTALS

N. Product Data:  Submit product data for all concrete materials, accessories, 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.
TESTS

O. Testing and analysis of concrete of submitted for approval will be performed by an independent laboratory approved by Project Consultant. Costs of such tests will be borne by Contractor.  Typical field-testing: by an independent laboratory approved by the
Project Consultant and paid for by the Owner.

P. Submit proposed mix design for each class of concrete to Architect for review prior to commencement of work.  Indicate cement brand and type, aggregate gradation and source, and admixture brands, and proposed location/use of each mix design.  Provide recent test data in accordance to ACI 318, Chapter 5.

Q. One set of 5 cylinders will be made for every 50 cubic yards, or fraction thereof placed per day.  Test one cylinder at 3 days, 1 at 7 days, 2 at 28 days, and 1 retained for later testing in case the 28-day test fails to meet the specified strength requirements.

R. One slump test will be taken, at point of discharge; for each set of test cylinders taken and whenever consistency of concrete appears to vary.

S. Tests required by changes requested by Contractor or extra testing required by failure to meet specification requirements will be at Contractor's expense.

T. Rejected Materials: In the event that tests on cylinders disclose a failure to develop the ultimate strengths required, the Project Consultant may order concrete cores to be made on portion of structure affected to determine the adequacy of such portions to sustain the loads for which its members were designed. 

1. Swiss Hammer, Windsor probe, Ultrasound and other similar tests may only be preliminary tests used to isolate deficient areas of concrete.

2. Concrete cores sampled per ASTM C42 tested 0per ASTM C39 will be taken at location of lowest strengths as shown be the preliminary testing.

3. In the event such tests indicate failure of any member to support the designed load, including the factor of safety, costs of changes, modifications, or replacements made necessary by failure, as directed by Project Consultant, will be paid by Contractor.

QUALITY ASSURANCE
U. Perform Work under provisions of ACI 301 and in accordance with FBC 2004.
V. Perform concrete reinforcement under provisions of CRSI Manual of Standard Practice and Document P1.

W. Conform to ACI 305R when concreting during hot weather.

PROJECT RECORD DOCUMENTS
X. Submit under provisions of Section 01780, “Closeout Submittals”.
Y. Accurately record actual locations of embedded utilities and components, which are concealed from view.
PRODUCTS
CONCRETE MATERIALS
Z. All concrete materials shall contain recycled content such as fly ash, granulated ground blast-furnace slag, and normal weight aggregates

AA. Cement:  ASTM C150, Type I or Type II-Normal, gray color.
AB. Supplemental Cement Materials:

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

2. Granulated Ground Blast-furnace Slag:  ASTM C989.  Not to exceed 30 percent by weight of cementitious material.
AC. Fine and Coarse Aggregates:  ASTM C33.
AD. Water:  Clean and not detrimental to concrete.  Potable.

AE. 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% by volume for the control of cracking due to plastic shrinkage and thermal expansion/contraction.
FORMWORK MATERIALS
AF. Plywood:  Douglas Fir species, medium density overlaid one side grade; sound, undamaged sheets with straight edges.

AG. Lumber:  Southern Yellow Pine species; No. 2 grade with grade stamp clearly visible.

AH. Formwork Accessories:

1. Form Ties: Snap-off metal of fixed length; cone type; 1 inch break back dimension; free of defects that will leave holes no larger than 1 inch in diameter in concrete surface.

2. Form Release Agent: Colorless material, which will not stain concrete, absorb moisture, or impair natural bonding or color characteristics of coating intended for use on concrete.
(a) Synthetic resin for forms other than steel:
(b) A.C. Horn, Inc. "Formshield".
(c) Burke "Release".
(d) Symons "Magic Kote".
(e) Lambert Corp. "Form Release-80".

3. Nails, Spikes, Lag Bolts, Through bolts, Anchorage’s: Sized as required; of strength and character to maintain formwork in place while placing concrete.

REINFORCEMENT MATERIALS

AI. All reinforcing steel materials are to contain recycled content.

AJ. Reinforcing Steel:
1. ASTM A615, 60 KSI yield grade billet-steel deformed bars, uncoated finish.

2. A185 Specification for Steel Welded Wire Fabric, Plain, for Concrete Reinforcement.  Flat Sheets.

AK. Accessory Materials:
1. Tie Wire: Minimum 16 gage annealed type. Use form ties with one-inch snapback for exposed concrete surface.

2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for strength and support of reinforcement during installation.  Plastic coated feet where feet rest on exposed surface.
CONCRETE ACCESSORIES:
3. Vapor Barrier:  Ten mil thick clear polyethylene film, type recommended for below grade application.
4. Non-Shrink Grout: Premixed compound consisting of non-metallic aggregate, cement, water reducing and plasticizing agents; capable of developing minimum compressive strength of 6,000 psi in 28 days. 

5. 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 percent and moisture loss shall not exceed 0.040 gm/cm2 of surface in 72 hours at a coverage rate of 2 coats at three hundred (300) sq. ft per gallon.

(a) MasterKure 200WB by Master Builders.

(b) Super Aqua-Cure VOX by Euclid Chemical Co.

(c) Kure-N-Seal 30 by Sonneborn (BASF).
CONCRETE MIX
AL. Mix and deliver concrete under provisions of ASTM C94. 

AM. Provide concrete to the following criteria: 

1. Compressive Strength: 3000 psi in 28 days, maximum water / cement ratio of 0.6. Admixture for water reduction optional, subject to prior approval from Project Consultant.  Unless otherwise noted on the drawings.

2. Slump:
(a) 4 inches, with 1 inch plus or minus tolerance. 

(b) Exceptions:
(c) Maximum slump of all concrete containing midrange water-reducing admixture shall be 7-1/2 inch.

(d) Job Tempering:  Place all concrete within 1 1/2 hours after introduction of water to the mix.  Submit the stamped batching tickets upon delivery of concrete to job site.

AN. Fiber Reinforcement: Concrete for slabs-on-grade shall contain the specified fiber reinforcement at a dosage of 1.5 pounds per cubic yard, or higher as required by the manufacturer for the specific application.

*********************************************************************************************************

NOTE TO SPECIFIER:  Determine if higher restrictions are warranted in the next subparagraph.

*********************************************************************************************************

AO. Use of aggregate smaller than #67 is prohibited in foundations, slabs, tilt up walls, and grade beams/pile caps, without prior approval from Architect.  
AP. Use set retarding admixtures during hot weather only when approved by Architect.  Retarder shall conform to ASTM C494 Type D.

1. MasterSet R 961  Master Builders.

2. WRDA 60 by GCP Applied Technologies.

3. Eucon WR by Euclid Chemical Company. 

AQ. Mid range Water Reducing admixture (if used) shall conform to ASTM C494 Type A.

1. MasterPolyheed 997 by Master Builders

2. Mira 110 by GCP Applied Technologies.
3. Eucon MR by Euclid Chemical Company

EXECUTION
EXAMINATION
AR. Verify site conditions, lines, levels, and measurements.

FORMWORK PREPARATION

AS. Earth forms not permitted.  All work shall be wood formed.

1. Exceptions:

(a) Foundations monolithic with slabs, unless edge will remain exposed.
(b) Shaft type foundations for poles and similar structures provided soil is found to hold the design shape.

AT. Minimize form joints.  Symmetrically align form joints.

AU. Arrange and assemble formwork to permit stripping, so that concrete is not damaged during form removal.

FORM CONSTRUCTION

AV. General:  Construct formwork as required to obtain the exact size, shape, dimensions, line, level, alignment, location, elevation, and grades as in indicated in the drawings.  Construct forms to prevent loss of cement paste.

REINFORCEMENT INSTALLATION

AW. Before placing concrete, clean reinforcement of loose rust, mill scale, earth, and other materials, which reduce or destroy bond with concrete.
AX. Place, support, and secure reinforcement and embeds against displacement.  Do not deviate from alignment or measurement.

AY. Splice reinforcement by lapping ends, placing bars in contact, and tightly wire tieing.  Provide minimum lap for bars designated as continuous.

AZ. Provide diagonal bar reinforcing at all re-entrant corners.

BA. Install welded wire fabric in as long lengths as practicable.  Lap adjoining pieces at least one full mesh plus 2 inches and wire splices.  Offset end laps in adjacent widths to prevent continuous laps in either direction.

BB. Place reinforcement to obtain at least the minimum coverages for concrete protection.
CONCRETE PLACEMENT PREPARATION

BC. Verify requirements for concrete cover over reinforcement.
BD. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately placed, positioned securely, and will not cause hardship in placing concrete.
BE. Coordinate the placement of all embedded items including electrical components, accessories, mounting hardware, etc.

PLACING CONCRETE 

BF. Place concrete under provisions of ACI 301.
BG. Notify Project Consultant and Inspection Personnel minimum 24 hours prior to commencement of operations.
BH. Do not install concrete after 90 minutes of the introduction of water.

BI. Ensure reinforcement, inserts, embedded parts, formed joint fillers not disturbed during concrete placement.
BJ. Maintain records of concrete placement. Record date, location, quantity, air temperature, and test samples taken.
BK. Place concrete continuously between predetermined expansion and control joints or in layers of such thickness that no concrete will be deposited on concrete that has hardened sufficiently to cause a formation of plane of weakness within the section.  Do not break or interrupt successive pours such that cold joints occur without permission of Project Consultant.

BL. Spade, rod, or vibrate to assure close contact with all surfaces of forms and reinforcement.

BM. Use elephant trunks or other approved devices for placing where the free drop would exceed 8 feet.

BN. Saw cut control joints within 8 hours after placing. Using 3/16-inch-thick blade, cut into 1/4 depth of slab thickness, but not less than is shown on the documents.

CONCRETE FINISHING 

BO. Provide formed concrete surfaces to be left exposed with smooth steel troweled finish.

BP. Provide slabs finishes with broom finish.

BQ. Variation from level: Not more than 1/4 inch in 10 feet.

1. Pitch to drain: As shown on drawings.

CURING AND PROTECTION 

BR. Immediately after placement, protect concrete from premature drying, excessively hot or cold temperatures, and mechanical injury.
BS. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary for hydration of cement and hardening of concrete.
FORM REMOVAL
BT. Formwork not supporting the weight of concrete may be removed after 24 hours. Initiate and maintain curing and protection operations immediately after stripping forms.
BU. Formwork supporting the weight of concrete, do not remove until after fourteen (14) days (minimum) and concrete having a minimum of 90 percent of the required 28-day compression strength.

BV. Do not damage concrete during formwork removal.

PATCHING
BW. Allow Project Consultant to inspect concrete surfaces immediately upon removal of forms.

BX. Excessive honeycomb or embedded debris in concrete is not acceptable.  Notify Architect upon discovery.
BY. Repair surface defects including tie holes, immediately after removal of forms, under provisions of ACI 301, Chapter 5.
DEFECTIVE CONCRETE
BZ. Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances or specified requirements.
CA. Repair or replacement of defective concrete will be determined by the Architect.
CB. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction of the Architect for each individual area.
1.2 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:  May be crushed and reused as fill or as a base course for pavement.
END OF SECTION
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