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SECTION 03300

CAST-IN-PLACE CONCRETE

Part 1 -  GENERAL

1.01 DESCRIPTION

Work under this section consists of furnishing everything necessary for and incidental to the execution and completion of all cast-in place concrete work, as indicated on the drawings and specified herein.

A. Cast in place concrete.

B. Grouting under base plates and bearing plates.

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS

A. Section 03100 - Concrete Formwork.

B. Section 03200 – Concrete Reinforcement.

1.03 REFERENCES (LATEST EDITION)

A. Codes and Standards:

1. Comply with the provisions of the following codes, specifications, and standards except where more stringent requirements are shown or specified:

a. Local Building Code.

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

c. ACI 301 - Specifications for Structural Concrete for Buildings.

d. ACI 304 "Guide for Measuring, Mixing, Transporting and Placing Concrete."

e. ACI 306 - Cold Weather Concreting.

f. ACI 309 - Guide for Consolidation of Concrete.

g. ACI 311.4R - Guide for Concrete Inspection.

h. ACI 315.80 - Details and Detailing of Concrete Reinforcement.

i. ACI 315R.80 - Manual of Engineering and Placing Drawings for Reinforced Concrete Structures.

j. ACI 318 - Building Code Requirements of Reinforced Concrete.

k. ACI SP-15 - ACI Field Reference Manual:  Specifications for Structural Concrete for Buildings with Selected ACI and ASTM References.

l. ACI SP-66 - ACI Detailing Manual.

m. Concrete Reinforcing Steel Institute, "Manual of Standard Practice".

n. ASTM C618 - Flay Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete.

o. ASTM E154 - Materials for Use as Vapor Barriers Under Concrete Slabs and as Ground Cover in Crawl Spaces.

1.04  QUALITY ASSURANCE

A. The Contractor is responsible for quality control.

1. Inspection or testing by the Owner does not relieve the Contractor of his responsibility to perform the Work in accordance with the Contract Documents.

2. Workmanship:  The Contractor is responsible for correcting concrete work that does not conform to the specified requirement, including strength, tolerances and finishes.  Correct deficient concrete by means acceptable to the Engineer.

Part 2 -  PRODUCTS

2.01 CONCRETE MATERIALS

A. Portland Cement:  ASTM C 150, Type 11 for footings, sumps, slabs and walls, etc.  Use only one manufacturer of cement throughout the Project.

B. Aggregates:  Provide aggregates in conformance to ACI 301 and ASTM C33.  Provide aggregates from a single source for all concrete.

1. Local aggregates not complying with ASTM C33 but which have shown by special test or actual service to produce concrete of adequate strength and durability may be used when acceptable to the Engineer.

2. Do not use aggregates containing soluble salts or other substances such as iron sulphides, pyrite, marcasite, or ochre, which can cause stains on exposed concrete surfaces.

3. Fine Aggregate:  Clean, sharp, natural sand free from loam, clay, lumps or other deleterious substances.

a. Dune sand, bank-run sand, and manufactured sand are not acceptable.

4. Coarse Aggregate:  Clean, uncoated, processed aggregate containing no clay, mud, loam, or foreign matter, as follows:

a. Crushed stone, processed from natural rock or stone.

b. Washed gravel, either natural or crushed.  Use of pit or bank run gravel is not permitted.  Aggregate to have minimum of two fractured faces.

c. Maximum Aggregate Size:  Not larger than one-fifth of the narrowest dimension between sides of forms, one-third of the depth of slabs, or wall, not three-fourths of the minimum clear spacing between individual reinforcing bars or bundles of bars.  These limitations may be waived if, in the judgement of the Engineer, workability and methods of consolidation are such that concrete can be placed without honeycomb or voids.

C. Water:  Clean, fresh, potable.

2.02 CONCRETE ADMIXTURES

A. Provide admixtures produced by established reputable manufacturers and use in compliance with the manufacturer's printed directions.  Do not use admixtures which have not been incorporated and tested in the accepted mixes, unless otherwise authorized in writing by the Engineer.

Use of admixtures shall be correlated with weather conditions as well as with the equipment installation schedules in terms of minimum strength required to be attained by the concrete to sustain equipment loads.

B. Air-Entraining Admixture:  ASTM C 260.

C. Water-Reducing Admixture:  ASTM C 494, Type A.

D. Set-Control Admixtures:  ASTM C 494, as follows:

1. Type B, Retarding.

2. Type C, Accelerating.

3. Type D, Water-Reducing and Retarding.

4. Type E, Water-Reducing and Accelerating.

5. Type F or G, High Range Water Reducing Admixture (SuperPlasticizer).

E. Calcium chloride or admixtures containing calcium chloride will not be permitted in concrete.

2.03 RELATED MATERIALS

A. Bonding Agent:

1. Cementitious rubber based latex bonding agents - Film forming, freeze thaw-resistant compound suitable for brush or spray application complying with ASTM C1059.

2. Epoxy-Resin Bonding Agent - 2 - component, mineral filled, epoxy-polysulphide polymer complying with ASTM C88 1.

2.04 NON-SHRINK GROUT

A. Cementitious Grouts:  Provide pre-mixed, non-metallic, non-corrosive, non-staining product containing selected silica sands, portland cement, shrinkage compensating agents, plasticizing and water reducing agents, complying with CRD-C621 and ASTM C827.

1. Minimum compressive strength when tested according to ASTM C109.

a. 2500 psi after one day.

b. 7000 psi after 28 days.

2. Initial setting time shall be not less dm 45 minutes when tested in accordance with ASTM C191.

3. Grout shall contain no corrosive iron, aluminum or gypsum.

B. Epoxy Grouts:  Provide multi-component, non-shrink flowable, fast setting, non-staining, chemical attack and impact resistant epoxy based grout complying with ASTM C53 1, C579 and C827.

1. Minimum compressive strength:

a. 10,000 psi after one day.

b. 11,000 psi after seven days.

2. Epoxy grouts giving out noxious fumes shall be avoided.

2.05 CONCRETE CURING MATERIALS

A. Absorptive Cover:  Burlap cloth made from jute or kenaf, weighing approximately 9 oz. per sq. yd. complying with AASHTO M182, Class 3.

B. Moisture-Retaining Cover:  One of the following, complying with ASTM C171.

1. Waterproof paper.

2. Polyethylene film - white opaque.

3. White burlap-polyethylene sheet.

C. Membrane-Forming Curing Compound:  ASTM C 309, Type I with fugitive dye.  Membrane-forming curing compound shall be compatible with floor toppings, hardeners, or covering.

D. Resin Base Liquid Membrane-Forming Curing Compound:  Federal Spec.  TT-C-800, Type I with fugitive dye.  Membrane-forming curing compound shall be compatible with floor toppings, hardeners, or covering.

2.06 CURING AND HARDENING COMPOUND: 

A. Sodium Silicate Compound:

1. Saniseal by Master Builders.

2. Eucosil by Euclid Chemical Co.

3. Curetox by Toch Brothers.

4. Chem Hard by L&M Construction Chemicals.

5. Masterseal or MasterKure or MB-429 manufactured by Master Builders.

These products shall be used for remedial curing and hardening subject to review by the Engineer.

2.07 CONCRETE PROPORTIONING AND DESIGN OF MIXES

A. All concrete, cured and tested in accordance with applicable ASTM standards shall develop an ultimate strength at 28 days as herein specified.  Seventy percent (70%) of the 28-day ultimate strength shall be indicated by tests conducted at 7 days.

B. In accordance with applicable provisions of ASTM C94, prepare design mixes for each type and strength of concrete as follows:

1. Standard weight concrete consisting of the specified Portland cement, aggregates, admixtures, and water to produce the following strength:

a. Compressive strength:  4000 psi minimum at 28 days all other concrete.

C. Proportion mixes by either laboratory trial batch or field experience method, using materials to be employed on the project for each class of concrete required, complying with ACI 211.1 for normal weight concrete and ACI 211.2 for structural lightweight concrete, and report to the Engineer the following data:

1. Complete identification of aggregate source of supply.

2. Tests of aggregates for compliance with specified requirements.

3. Scale weight of each aggregate.

4. Absorbed water in each aggregate.

5. Brand, type, and composition of cement.

6. Brand, type, and amount of each admixture.

7. Amounts of water used in trial mixes.

8. Proportions of each material per cu. yd.

9. Gross weight and yield per cu. yd. of trial mixtures.

10. Measured slump.

11. Measured air content.

12. Compressive strength developed at 7 days and 28 days from not less than 2 test cylinders cast for each 7-and 28 day test, and for each 50 cubic yard or fraction thereof concrete poured.

D. Admixtures:

1. Use air-entraining admixture in all concrete, unless otherwise indicated.  Add air-entraining admixture at the manufacturer's prescribed rate to result in concrete at the point of placement having air content within the following limits:

a. 4% for maximum 2" aggregate.

b. 6% for maximum 3/4" aggregate.

c. 7% for maximum 1/2" aggregate.

2. Use admixtures for water-reducing and set-control in strict compliance with the manufacturer's directions.

3. Use amounts of admixtures as recommended by the manufacturer for climatic conditions prevailing at the time of placement.  Adjust quantities and types of admixtures as required to maintain quality control.

4. Air content should be measured using the Volumetric method described in ASTM C 173 for lightweight concrete and the pressure method described in ASTM C231 for normal weight concrete.

E. Slump Limits:

1. Proportion and design mixes to result in concrete slump at the point of placement as follows:

a. Reinforced housekeeping pads:  Not less than 1" and not more than 3".

b. All other Normal Weight Concrete:  Not less than 1" and not more than 4".

Part 3 -  EXECUTION

3.01 CONCRETE MIXING

A. General:  Concrete may be mixed at batch plants or it may be transit mixed as specified herein so long as the batch plant is no more than 15 minutes away from the job site during normal rush hour traffic.  Batch plants must comply with the requirements of ACI 304, with sufficient capacity to produce concrete of the qualities specified in quantities required to meet the construction schedule.  All plant facilities are subject to testing laboratory inspection and acceptance of the Engineer.

B. Job Site Mixing:  Concrete mixed at site should conform to the following:

1. General:  Mix concrete in a batch mixer conforming to the requirements of the "Concrete Plant Standards of the Concrete Plant Manufacturer's Bureau".  Mixer shall bear the manufacturer's rating plate indicating mixed capacity and recommended revolutions per minute.

2. Admixtures:  Where approved for use, dispense liquid admixtures by means of an automatic dispenser or similar metering device.  Weigh or measure powdered admixtures volume as recommended by the manufacturer.  Accurately measure all admixtures to within plus or minus 5 percent.  Provide suitable agitating equipment to ensure uniform distribution of ingredients.

3. Mixing:  Charge batch into the mixer so that some water will enter in advance of the cement and aggregates.  Allow water to flow into the mixer until the end of the first 25 percent of the specified mixing time.  Provide controls to ensure that the batch cannot be discharged until the specified mixing time has elapsed.  Provide controls to insure that no additional water may be added during mixing.  Discharge the entire batch before recharging.

4. Mixing Time:  Mix each batch of 2 cubic yards or less for not less than 1-1/2 minutes, and not more than 5 minutes after all ingredients are in the mixer before any part of the batch is released.  Increase mixing time by 15 seconds for each additional cubic yard or fraction thereof.  Do not exceed 30 minutes total elapsed time between intermingling of damp aggregates and cement to the discharge of the complete mix into forms.

C. Ready-Mix Concrete:

1. Comply with the requirements of ASTM C94, and as herein specified.  Proposed changes in mixing procedures must be accepted by the Engineer before implementation.  Plant equipment and facilities should conform to the requirements of the "Concrete Plant Mixer Standards of the Mixer Manufacturers Division of the Concrete Plant Manufacturer's Bureau".

2. When the air temperature is 90°F or greater, the maximum mixing and delivery time shall be reduced to 60 minutes.  Additional reductions in mixing and delivery time may be required when weather or other conditions exist that contribute to rapid setting of concrete.  When a truck mixer is used for the complete mixing of the concrete, begin the mixing operation within 30 minutes after the cement has been intermingled with the aggregates.

3. Furnish duplicate delivery tickets with each load of concrete delivered to the site, one for the Engineer and one for the Contractor.  In addition to the requirements of ASTM C94, provide the following information on delivery tickets:

a. Type and Brand of Cement.

b. Cement Content per cu. yd. of concrete.

c. Maximum size of aggregate.

d. Total water content expressed as water/cement ratio.

e. Amount of water added at job site.

D. Retempering:  Mix concrete only in quantities for immediate use.  Discard concrete which has set, do not retemper.  Adding water to the mix at the jobsite will not be permitted unless prior approval is obtained from the Engineer.

3.02 PREPARATION

A. Preplacement Inspection:

1. Before placing concrete, coordinate, inspect, and complete the formwork installation, reinforcing steel, preformed joint fillers, vapor barriers, water stops and items to be embedded or cast-in.  Notify other crafts involved in ample time to permit the installation of their work, cooperate with other trades in setting such work as required.  All embedded items shall be secure in position before concrete is placed.

2. Thoroughly wet wood forms immediately before placing concrete, as required where form coatings are not used.  Where coating is used, apply with a brush or spray covering the form evenly without excess drip.  Do not use form oil, which causes softening or permanent staining of the concrete.

3. The General Contractor shall coordinate the installation of anchors, inserts, and sleeves for electrical, mechanical plumbing, heating, ventilating, and air-conditioning work subject to the inspection and acceptance by the subcontractors of the particular trades involved.  Finish voids in sleeves and inserts temporarily with readily removable material.

3.03 PLACING CONCRETE

A. Cooperate and coordinate the requirements for installation of embedded items specified and furnished in other sections of the Specifications.  

1. Obtain templates and instructions for setting embedded items.

2. Coordinate work with requirements for mechanical and electrical installations and accommodations.

B. General:  Place concrete in compliance with the practices and recommendations of ACI 304, and as specified herein.

1. Deposit concrete continuously or in layers of such thickness that no concrete will be placed on concrete that has hardened sufficiently to cause the formation of seams or planes of weakness within the section.  If a section cannot be placed continuously, provide construction joints as herein specified.  Perform concrete placement at such a rate that concrete which is being integrated with fresh concrete is still plastic.  Deposit concrete as nearly as practicable to its final location to avoid segregation due to rehandling of flowing.  Do not subject concrete to any procedure that will cause segregation.

2. Do not use concrete which becomes nonplastic and unworkable, or does not meet the required quality control limits, or which has been contaminated by foreign materials.  Do not use retempered concrete.  Remove rejected concrete from the project site and dispose of in an acceptable location.

C. Concrete Conveying:

1. General:  Handle concrete from the mixer to the place of final deposit as rapidly as practicable and in a manner which will assure that the specified quality of the concrete is obtained.

D. Bonding:

1. Roughen surfaces of set concrete at all joints, except where bonding is obtained by use of a concrete bonding agent, and clean surfaces of laitance, coatings, loose particles, and foreign matter.  Roughen surfaces in a manner to expose bonded aggregate uniformly and not to leave laitance, loose particles of aggregate, or damaged concrete at the surface.

2. Prepare for bonding of fresh concrete to fully cured hardened concrete or existing concrete by using an epoxy resin bonding agent as follows:

a. Handle and store epoxy-resin adhesive binder in compliance with the manufacturer's printed instructions, including safety precautions.

b. Mix the epoxy-resin adhesive binder in the proportions recommended by the manufacturer, carefully following directions for safety of personnel.

c. Before depositing fresh concrete, thoroughly roughen and clean hardened concrete surfaces and coat with epoxy-resin grout not less than 1/16" thick.  Place fresh concrete while the epoxy-resin material is still tacky, without removing the in-place grout coat, and as directed by the epoxy-resin manufacturer.

E. Cold Weather Placing:

1.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures, in compliance with the requirements of ACI 306 and as herein specified.

2. When the air temperature has fallen to or is expected to fall below 40ºF, provide adequate means to maintain the temperature in the area where concrete is being placed at either 70ºF for 3 days or 50ºF for 5 days after placing.  Provide temporary housing or coverings including tarpaulins or plastic film.  Keep protections in place and intact at least 24 hours after artificial heat is discontinued.  Avoid rapid dry-out of concrete due to overheating, and avoid thermal shock due to sudden cooling or heating.

3. When air temperature has fallen or is expected to fall below 40ºF, uniformly heat all water and aggregates before mixing as required to obtain a concrete mixture temperature of not less than 50ºF and not more than 80ºF at point of placement.

4. Do not use frozen materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.  Ascertain that forms, reinforcing steel, and adjacent concrete surfaces are entirely free of frost, snow, and ice before placing concrete.

5. Do not use calcium chloride, salt and other materials containing antifreeze agents or chemical accelerators, unless otherwise accepted in mix designs.

6. Use set-control admixtures when required and accepted in mix design.

F. Hot Weather Placing:

1. When hot weather conditions exist that would seriously impair the quality and strength of concrete, place concrete in compliance with ACI 305 and as herein specified.

2. Temperature of concrete at time of placing shall not exceed 90ºF.  Contractor shall maintain an accurate reading thermometer at the jobsite the check temperature of concrete.  Concrete shall be rejected before placing if temperature of concrete exceeds 90ºF.

3. Special precautions to protect fresh concrete before and during finishing shall be mandatory when the rate of evaporation of surface moisture from concrete exceeds 0.2 pounds per square foot per hour.  Rate of evaporation shall be determined in accordance with ACI 305.  Special precautions shall include the following:

a. Good planning and close coordination between supplier and jobsite shall be maintained to ensure prompt placement of concrete upon arrival at jobsite.

b. Cool ingredients before mixing to reduce concrete temperature at time of placement.  Mixing water may be chilled, or chipped ice may be used to control the concrete temperature provided the water equivalent of the ice is calculated to the total amount of mixing water.

c. Dampen subgrade and forms.

d. Erect windbreaks to reduce wind velocity over the concrete.

e. Erect sunshades to reduce concrete surface temperatures.

f. Cover reinforcing steel with water-soaked burlap so that the steel temperature will not exceed the ambient air temperature immediately before embedment in concrete.

g. Utilize fogging to cool and moisten surrounding air.  Fog nozzles, specifically designed for concrete fogging, which produce a fog blanket shall be used.  Common garden hose nozzles or other nozzles which produce an excessive washing spray shall not be allowed.

h. Provide temporary covering such as wet burlap, plastic membrane, curing paper, or other suitable means of reducing evaporation.

i. Use set control admixtures when required and accepted in mix design.

3.04 PUMPED CONCRETE - PUMPING, CONVEYING AND PLACING

A. General

1. If pumped concrete is proposed for use, design and submit mixes specifically for pumping, and obtain the Engineer's written permission to use pumping method.  The Contractor shall submit a sketch showing concrete mixer and air compressor locations outside of the plant and the hose routing for the Owner's and the Engineer's approval.

2. Conform to ACI 304.2R.

B. Use admixtures that will aid in pumping, as follows:

1. Air entrainment sufficient for 5 to 7 percent air.

2. Superplasticizer.

C. To facilitate pumping, adjust standard mix proportion to produce the proper volume of fine aggregate.

D. Cement content shall be sufficient to accommodate specified slump.

E. Use fine aggregates with fineness modulus between 2.2 and 2.8. Use gradations indicated in ACI 304.2R.

F. Use a properly combined coarse and fine aggregate gradation by volume that will prevent from being squeezed through voids between aggregate particles.

G. Concrete shall be conveyed by pumps only when permitted by the Owner.  Pumping shall conform to ACI 304.2R unless otherwise specified.

H. Pumping equipment shall be of type designed to handle types, classes and volumes of concrete to be conveyed, without segregation.  Pumping distance shall be within limits recommended by pump manufacturer.  Pipeline shall be steel or flexible hose.

I. Pumping equipment shall be so operated that a continuous stream of concrete without air pockets is produced.

J. Discharge end of line shall be placed as near final position of concrete as possible but in no case more than 5 feet away.

K. When pumping is completed, the concrete remaining in pipeline shall be ejected without contaminating concrete in place.  After each operation, the equipment shall be thoroughly cleaned, and flushing water shall be wasted outside the forms and not allowed to spill on floor, pavement or yard.

3.05 FINISH OF FORMED SURFACES

A. Rough Form Finish:

1. Provide as-cast rough form finish to formed concrete surfaces that are to be concealed in the finished work or by other construction, unless otherwise indicated.

2. Standard rough form finish shall be the concrete surface having the texture imparted by the form facing material used, with tie holed and defective areas repaired and patched and all fins and other projections exceeding 1/4" in height rubbed down or chipped off.

B. Rubbed Finish:

1. Concrete exposed to view on inside or outside shall receive a rubbed finish.

2. Concrete shall be formed with form facing material that will produce a smooth, hard, uniform texture on the concrete.  The arrangement of the facing material shall be orderly and symmetrical with the number of seams kept to the practical minimum.

3. Immediately upon removal of forms, concrete shall have all fins completely removed and tie holes, stone pockets, and other defective areas patched.  Surfaces shall be wetted and rubbed with carborundum brick or other abrasive until uniform color and texture are produced.  No cement grout shall be used other than the cement paste drawn from the concrete itself by the rubbing process.

3.06 CONCRETE CURING AND PROTECTION

A. General:

1. Protect freshly placed concrete from premature drying and excessive cold or hot temperature for the period of time necessary for hydration of the cement and proper hardening of the concrete.

2. Start initial curing as soon as free moisture has disappeared from the concrete surface after placing and finishing.

3. Begin final curing procedures immediately following initial curing and before the concrete has dried.  Continue final curing for at least 7 days and in accordance with ACI procedures except high early strength concrete shall be cured for at least three days.  Avoid rapid drying at the end of the final curing period.

B. Curing Methods:

1. Perform curing of concrete by moist curing, by moisture-retaining cover curing, by membrane curing, or by combinations thereof, as herein specified.

a. For curing, use only water that is free of impurities that could etch or discolor exposed, natural concrete surfaces.

b. Care shall be taken to ensure that no damage is done to fresh concrete during application of curing method.  The contractor shall protect other construction areas from excess water.

2. Provide moist curing by any of the following methods:

a. Keeping the surface of the concrete continuously wet by covering with water.

b. Continuous water-fog spray.

c. Covering the concrete surface with the specified absorptive cover, thoroughly saturating the cover with water, and keeping the absorptive cover continuously wet.  Place absorptive cover so as to provide coverage of the concrete surfaces and edges, with a 4" lap over adjacent absorptive covers.

3. Provide moisture-retaining cover curing as follows:

a. Cover the concrete surfaces with the specified moisture retaining cover for curing concrete, placed in the widest practicable width with sides and ends lapped at least 3" and sealed by waterproof tape or adhesive.  Immediately repair any holes or tears during the curing period using cover material and waterproof tape.

4. Provide liquid membrane curing as follows:

a. Apply the specified membrane-forming curing compound to damp concrete surfaces as soon as the water film has disappeared.  Apply uniformly in a 2-coat continuous operation by power spray-equipment in accordance with the manufacturer's directions.  Recoat areas which are subjected to heavy rainfall within 3 hours after initial application.  Maintain the continuity of the coating and repair damage to the coat during the entire curing period.

b. Do not use membrane curing compounds on surfaces that are to be covered with a coating material applied directly to the concrete or with a covering material bonded to the concrete, such as liquid floor hardener, waterproofing, damp proofing, membrane roofing, flooring, painting, and other coatings and finish materials, unless otherwise acceptable to the Engineer.  The Contractor shall obtain from the curing compound manufacturer a written guarantee that its compound will not be detrimental to bonding of flooring adhesives or surface materials.  This guarantee shall be submitted to the Engineer at the time request is made for use of membrane curing compounded.

c. Do not use curing compounds on surfaces to which additional concrete or cementitious finishing materials are to be applied.  Such areas shall be cured by moist curing method.

3.07 NON-SHRINK GROUT

A. Grout column base plates, equipment bases and other locations noted on the Drawings with non-shrinking grout.

B. Perform all grouting in accordance with recommendations of ACI and the grout manufacturer's printed specifications for site preparation, product mixing and placing.

3.08 MISCELLANEOUS CONCRETE ITEMS

A. Filling-in:  Fill in holes and openings left in concrete structures for the passage of work of other trades is in place.  Mix, place, and cure concrete as herein specified, to blend with in-place construction.  Provide all other miscellaneous concrete filling shown or required to complete the work.

B. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations, as shown on the drawings.  Set anchor bolts for machines and equipment to template at correct elevations, complying with certified diagrams or templates of the manufacturer furnishing the machines and equipments.

3.09 FIELD QUALITY CONTROL AND TESTING

A. Concrete shall meet or exceed the properties for concrete as defined in the mix design criteria and as herein specified.  Failure of the concrete to meet any of these requirements shall be considered grounds for rejection of the concrete or the portion of the work performed with it.

B. Formed Concrete Dimensional Tolerances:

1. Formed concrete having any dimension smaller than required, and outside the specified tolerance limits recommended by ACI 317, will be considered deficient in strength and will be rejected if the appearance or function of the structure is adversely affected.

2. Formed concrete having any dimension greater than required will be rejected if the appearance or function of the structure is adversely affected, or if the larger dimensions interfere with other construction.  Repair or remove and replace rejected concrete as required to meet the construction conditions.  When permitted, accomplish the removal of excessive material in a manner to maintain the strength of the section without affecting function and appearance.

3.010 SPECIFIC TESTS, INSPECTIONS AND METHODS REQUIRED FOR LABORATORY TESTING - CAST-IN-PLACE CONCRETE

A. Test for Concrete Materials:  as per the requirements of Local Building Codes and the following ASTM Standards.

1. For normal weight concrete, test aggregates by method of sampling and testing of ASTM C33.

2. For lightweight concrete, test aggregates by the method of sampling and testing of ASTM C330.

3. For Portland cement, submit certificate of materials properties and compliance with requirements of ASTM C150.

4. Submit written reports to the Engineer for each material sampled and tested, prior to start of the work.  Provide the project identification name and number, date of report, name of Contractor, name of concrete testing service, source of concrete aggregates, material manufacturer and brand name for manufactured materials, values specified in the referenced specification for each material, and test results.  Indicate whether or not material is acceptable for intended use.

5. Certificates of material properties and compliance with specified requirements may be submitted in lieu of testing, when acceptable to the Engineer.  Certificates of compliance must be signed by the materials producer and the Contractor.

END OF SECTION
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