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

1.1 SECTION REQUIREMENTS

A. Submittals: concrete mix designs and reinforcement types

B. Ready-Mixed Concrete Producer Qualifications:  ASTM C 94/C 94M.

C. Comply with ACI 301, "Specification for Structural Concrete"; ACI 117, "Specifications for Tolerances for Concrete Construction and Materials"; ACI 318 “Building Code Requirements for Structural Concrete”, ACI 302  “Guide for Concrete Floor and Slab Construction”, ACI 305 "Recommended Practice for Hot Weather Concreting", ACI 306 "Recommended Practice for Cold Weather Concreting", ACI 308 “Guide to Curing and CRSI's "Manual of Standard Practice."

D. Comply with MDOT Standard Specifications for concrete work associated with sidewalks.

PART 2 -  PRODUCTS

2.1 MATERIALS

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.

B. Plain Steel Wire:  ASTM A 82, where noted.

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets. Plain welded wire reinforcement shall have a minimum yield strength of 75,000 psi.

D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet. Deformed welded wire reinforcement shall have a minimum yield strength of 80,000 psi.

E. Portland Cement:  ASTM C 150, Type I or II.

F. Fly Ash:  ASTM C 618, Type C or F.

G. Aggregates:  ASTM C 33, uniformly graded.

Retain first paragraph below if using synthetic-fiber reinforcement.  Revise fiber type if adding polyester or nylon fibers.

H. Air-Entraining Admixture:  ASTM C 260.

I. Chemical Admixtures:  ASTM C 494, water reducing, high-range water reducing, water reducing and accelerating, and water reducing and retarding as required.  Do not use calcium chloride or admixtures containing calcium chloride.

J. Vapor Retarder:  Clear 6-mil- thick polyethylene sheet.
K. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber (Fibre Expansion Joint), or ASTM D 1752, 3/4" thick self-expanding cork by W. R. Meadows, W. R. Grace or approved equal.

L. Slab perimeter joint filler: 1/4" thick polyethylene, closed-cell expansion joint filler (Deck-O-Foam), with pre-scored removable strip to provide a uniform sealing reservoir in the joint, by W. R. Meadows.

M. Perimeter and Under Slab Insulation: Rigid, Foamular 250, extruded polystyrene insulation board as manufactured by Owens Corning  or approved equal.
Select first paragraph below if a curing compound is required.  Delete if a combination curing and sealing compound is required.

Select paragraph above or below if nonyellowing curing and sealing compound is required.  Above is solvent borne; below is waterborne.  Delete both paragraphs if curing compound alone is required.

N. Resilient caulk for control joints and expansion joints: Non-priming one component polyurethane sealant as manufactured by Sonneborn or equal.

O. Comply with ACI 301 requirements for concrete mixtures.

P. Normal-Weight Concrete:  Prepare design mixes, proportioned according to ACI 301, as follows:

Select strength from options in subparagraph below or revise to suit Project.

1. Minimum Compressive Strength: Minimum 28 day strength shall be 4000 psi for slabs on grade and sidewalks and 3000 psi other applications  unless otherwise noted on plans.

Select water-cementitious materials ratio from options in subparagraph below, revise to suit Project, or delete if in-service durability conditions are benign and limits on water-cementitious materials ratio are not required.

2. Maximum Water-Cementitious Materials Ratio:  0.45
Select slump limit from options in subparagraph below or revise to suit Project.

3. Slump Limit:  4 inches or 8 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture plus or minus 1 inch.

ACI 301 sets air content depending on severity of exposure conditions of concrete.  Air content in second sentence in subparagraph below is maximum recommended by ACI 302.1R for trowel-finished slabs.

4. Air Content:  Maintain within range permitted by ACI 301, generally between 5 to 7%.  Do not allow air content of floor slabs to receive troweled finishes to exceed 3 percent.

Retain option in paragraph below if synthetic fibers are required.

Q. Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and ASTM C 1116.

1. When air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

PART 3 -  EXECUTION

3.1 CONCRETING

A. Construct formwork according to ACI 301 and maintain tolerances and surface irregularities within ACI 347R limits of Class A, 1/8 inch for concrete exposed to view and Class C, 1/2 inch for other concrete surfaces.

B. Place vapor retarder on prepared subgrade, with joints lapped 6 inches and sealed.

C. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
D. Install construction, isolation, and contraction joints where indicated.  Install full-depth joint-filler strips at isolation joints. Where no joints are indicated the following shall be considered minimum:
Construction joints shall be placed such that no single placement exceeds 60 linear feet of wall.

Slabs-on-grade:  Saw out joints in slabs where indicated on Drawings or at a minimum spacing of 20’ in each direction.  Cut to be a depth of “t/4”,where t equals the slab thickness in inches, and as narrow as possible, within 48 hours of finishing, to a true straight line.

E. Construction joints shall be formed with keyed bulkheads. Reinforcement shall continue through the joint and additional reinforcement placed as required.

F. Place concrete in a continuous operation and consolidate using mechanical vibrating equipment.

G. Concrete shall be deposited continuously, in horizontal layers of such thickness (not deeper than 18") that no concrete will be deposited on concrete which has hardened sufficiently to cause the formation of seams or planes of weakness within the section.  Placing integrated with fresh concrete is still plastic.  Concrete which has partially hardened or has been contaminated for foreign materials shall not be deposited.  No horizontal construction joints will be allowed in foundation walls.

H. Concrete shall be compacted thoroughly by vibrating to produce a dense, homogeneous mass without voids or pockets.  Vibrators should be placed in concrete rapidly so as to penetrate approximately 3" to 4" into the preceding lift so as to blend the two layers.  Vibrating techniques must assure that when the coarse aggregate reaches the form, it stops and the matrix fills the voids
I. Protect concrete from physical damage, premature drying, and reduced strength due to hot or cold weather during mixing, placing, and curing.

J. Formed Surface Finish:  Smooth-formed finish for concrete exposed to view, coated, or covered by waterproofing or other direct-applied material; rough-formed finish elsewhere.

K. Slab Finishes:  Comply with ACI 302.1R for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.  Provide the following finishes:

Retain required finishes in subparagraphs below, revising locations as needed.

1. Scratch finish for surfaces to receive mortar setting beds.

2. Float finish for interior steps and ramps and surfaces to receive waterproofing, roofing, or other direct-applied material.

3. Troweled finish for floor surfaces and floors to receive floor coverings, paint, or other thin film-finish coatings.

4. Trowel and fine-broom finish for surfaces to receive thin-set tile.

5. Nonslip-broom finish to exterior concrete platforms, steps, sidewalks and ramps.

L. Cure formed surfaces by moist curing for at least seven days.

M. Begin curing concrete slabs after finishing.  Keep concrete continuously moist for at least seven days or apply membrane-forming curing compound to concrete.
N. Protect concrete from damage.  Repair surface defects in formed concrete and slabs.

O. Formwork for walls and other parts not supporting the weight of the concrete may be removed as soon as concrete has hardened sufficiently to resist damage from removal operations, but must remain a minimum of three days after the placement of the concrete.
P. No live loads shall be allowed on slabs until the concrete has reached the specified 28-day strength, unless approved in writing by the Engineer.

Q. Splicing of bars and details not covered herein shall be in accordance with the recommendations of "Manual of Standard Practice for Detailing Reinforced Concrete Structures" ACI 315.
3.2 COLD WEATHER CONCRETING

A. Concreting which occurs in cold weather shall comply with ACI 306 “Cold Weather Concreting”, latest revision. ACI 306 states “Cold weather is defined as a period when, for more than 3 consecutive days, the following conditions exist:
1. the average daily air temperature is less than 40º F, and

2. the air temperature is not greater than 50º F for more than one-half of any 24-hr period.
The average daily air temperature is the average of the highest and the lowest temperatures occurring during the period from midnight to midnight.”

B. Concrete shall be protected from a single freezing cycle until it has attained a compressive strength of at least 500 psi.
3.3 HOT WEATHER CONCRETING

A. Concreting which occurs in hot weather shall comply with ACI 305 “Hot Weather Concreting”, latest revision.

B. In hot weather (as defined in ACI 305), the contractor shall be prepared to protect the concrete from the adverse influence of heat on the placement and curing of concrete. Special precautions shall be taken to avoid cracking of the concrete from rapid drying when air temperatures exceed 70º F. For purposes of complying with ACI 305 the critical evaporation rate shall be considered to be 0.2 lb/ft2/hr.
C. In hot weather slabs shall be wet cured.

3.4 SURFACE REPAIRS

A. Remove all honeycombed and other defective concrete down to sound concrete. Dampen area to be patched and area around it to prevent absorption of water from patching mortar. Patching mixture shall be of same sand and cement as used in concrete so as to match color. Final patch shall be flush with finished surface and finished to match surrounding area.

B. Wall ties shall be removed after form removal. Tie holes which shall be exposed shall be patched with mortar mix. Tie holes not exposed in the finished work may be filled with asphalt roofing cement, troweled into holes.
3.5 CONCRETE PENETRATIONS
A. Holes required by various trades shall be cast with sleeves when the concrete is placed unless otherwise approved by the Engineer.

B. Holes required by various trades, and not receiving sleeves shall be cut using a core drilling process or sawing process which produces clean, sharp edges and minimum hole size which can accommodate the required piping, conduit or equipment. Holes shall not be “broken or knocked” through.
3.6 ACCEPTANCE

A. Formed surfaces that are not within tolerances specified and/or inaccurately formed surfaces exposed to view will be rejected and shall be removed and replaced.

B. Concrete exposed to view with defects which adversely affect the appearance of the structure may be repaired if possible. If, in the opinion of the Engineer, the defects cannot be repaired, the concrete may be accepted or rejected in accordance with the decision of the Engineer.

C. Concrete members cast in the wrong location may be rejected if the strength, appearance or function of the structure is adversely affected in the opinion of the Engineer.
END OF SECTION 03300
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