
SECTION 32 05 23

CAST IN PLACE CONCRETE

PART 1 - GENERAL

1.01 CONDITIONS

A. The general provisions of the Contract, including General and Supplementary Conditions and General Requirements apply to the work specified in this Section.

1.02 WORK INCLUDED

A. Furnish all labor, materials and equipment required for the reinforcement, formwork and the construction of cast-in-place concrete structures including all other work required to produce a finished project in accordance with the Contract Documents and as specified herein.

B. Related work specified in other sections:

1. SECTION 31 22 19 – FINISH GRADING

1.03 QUALITY ASSURANCE

A. Comply with ASTM A-615 "Standard Specifications for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement," and "Manual of Standard Practice for Detailing Reinforced Concrete Structures," publication ACI 315-65 of the American Concrete Institute.

B. Comply with all pertinent recommendations contained in American Concrete Institute (ACI), "Recommended Practice of Concrete Formwork, ACI-347."

C. Construct forms to sizes, shapes, lines and dimensions indicated on Contract Documents, and to obtain accurate alignment, location, grades, level and plumb work in finished structures.  Provide for openings, offsets, sinkages, keyways, recesses, reglects, chamfers, blocking, screeds, bulkheads, anchorages and inserts, and other features required in work.  Use selected materials to obtain required finish.  Solidly butt joints and provide back-up at joints to prevent leakage of cement paste.

D. Provide complete forms of such strength and construction as to prevent any spread, shifting, or settling when concrete is deposited, and tight enough to avoid any leakage or washing out of cement mortar.

E. Transitions of curves to other curves, and curves to straight line tangents, shall be smooth and continuous, and of the full radii shown on the drawings.

F. Provide at least one person who shall be present at all times during execution of this portion of the Work and who shall be thoroughly trained and experienced in placing the types of concrete specified and who shall direct all Work performed under this Section.  For finishing of exposed surfaces of the concrete, use only thoroughly trained and experienced journeymen concrete finishers.

G. Conform to Section 90 of the “Standard Specifications of the State of California”, Business and Transportation Agency, Department of Transportation (CSS), latest edition.

1.04 JOB CONDITIONS

A. [bookmark: Text3]Temperature:  All concrete design mixes and methods of protecting concrete shall be resubmitted to the Owner's Representative for review when the following temperatures are anticipated:

1. The temperature is below 40° F, or when conditions indicate that the temperature will fall below 40° F within seventy-two (72) hours.

2. The placing temperature of the concrete is, or anticipated to be, above 80° F.

1.05 COORDINATION

A. Secure all pipe sleeves, anchors and bolts, including those for angle frames, inserts, ties and other materials in connection with concrete construction, in position before concrete is placed.

B. Obtain information and instructions from other trades and suppliers in ample time to schedule and coordinate the installation of items furnished by them to be embedded in concrete so provisions for their work can be made without delaying the project.

C. Make cutting and/or patching made necessary by failure or delay in complying with these requirements at no cost to the District.

D. Sleeving shall be coordinated with concrete work.  Refer to Contract Documents for sleeving locations.

E. Electrical system work and conduit locations shall be coordinated with concrete work. Electrical conduit shall not be installed on surface of concrete work. Refer to Contract Documents for more information.

1.06 FORM CONSTRUCTION TOLERANCES

A. Set form to required grades and lines, rigidly braced and secured.  Install sufficient quantity of forms to allow continuous progress of work so that forms can remain in place at least twenty-four (24) hours after concrete placement.

B. Check completed formwork for grade and alignment to following tolerances:

1. Top of forms not more than one-eighth (1/8) inch in ten (10) feet vertical elevation.

2. Vertical face on longitudinal axis not more than one-fourth (1/4) inch in ten (10) feet horizontal width.


PART 2  - PRODUCTS

2.01 CONCRETE REINFORCEMENT

A. Reinforcing Bars:  Deformed Billet Steel Bars, ASTM A-615, Grade 40 or Grade 60.

B. Welded Wire Mesh:  ASTM A-186 plain type and uncoated finish.

C. Tie Wires:  Black annealed, ASTM A-82, minimum 16 gauge.

D. Chains, Bolsters, Bar supports, Spacers:  Sized and shaped for strength and support of reinforcement during installation and placement of concrete.

E. Stirrup Steel:  ASTM A-82.

F. Smooth dowel steel bars for construction joints:  ASTM A-29, Grade 60.

1. Where indicated, provide metal dowel sleeve at one end of dowel to permit longitudinal movement of dowel within concrete section.

2. Provide for movement which equals joint width plus one-half (1/2) inch.

2.02 CONCRETE FORM MATERIALS

A. Slabs and Walks:  Steel, wood or other suitable material of size and strength to resist movement during concrete placement and to retain horizontal and vertical alignment until removal.  Use straight forms, free of distortion and defects.

1. Use flexible spring steel forms or laminated boards to form radius bends as required.

2. Coat forms with a non-staining form release agent that will not discolor or deface surface of concrete.

B. Forms for Exposed Finish Concrete:  Unless otherwise shown, construct formwork for exposed concrete surfaces with plywood, to provide continuous, straight, smooth, exposed surfaces.  Provide plywood in largest practicable sizes to minimize number of joints.  Provide form material with sufficient thickness to withstand pressure of newly-placed concrete without bow or deflection.  Provide solid backing and form supports to insure stability of forms.  On any length of wall the difference in form piece size shall not be greater than 25% plus or minus the dimension of the smallest piece and in no case smaller than two (2) inches in width.

1. Use five (5) ply exterior plywood complying with U.S. Product Standard PS 1-66, "B-B (Concrete Form) Plywood," Class 1, Exterior Grade or better, with each piece bearing legible inspection trademark.

2. Use form material in largest practicable sizes to minimize number of form joints.  Arrange form joints orderly and symmetrically with minimum number of joints.

C. Forms for Unexposed Finish Concrete:  Form concrete surfaces which will be unexposed with plywood, lumber, metal or other acceptable material.  Provide lumber dressed on at least two (2) edges and on one side for tight fit that is fir or pine, No. 2 common or better.

D. Forms for Curved Exposed Surfaces:  Forms shall be built up with hand sewn two (2) inch stringers, sized and carefully fitted to desired form, with segmental tacking.  Exposed face surfaces shall be sheet metal, oil tempered hardboard, or one-quarter (1/4) inch waterproof plywood facing.

E. Form Ties:  Factory-fabricated, adjustable-length, removable or snap-off metal form ties (break back cone ties), designed to prevent form deflection, and to prevent spalling concrete surfaces upon removal.  All form ties to be used on unexposed concrete surfaces.

2.03 CONCRETE

A. Concrete Mix
 
1. Mix concrete in accordance with ASTM C-94 and with aggregates complying with ASTM C-33 and Portland Cement ASTM C-150, Type II.

2. All concrete mixes shall be designed by a testing laboratory approved by the Owner's Representative.  All mixes shall conform to applicable building code requirements listed herein or on the Contract Documents.  All mix designs shall be submitted to the Owner's Representative for approval before being used.  Mix design shall show proportions of cement, fine and coarse aggregate, and water and graduation of combined aggregates.  Calcium chloride shall not be added at any mix.

3. Concrete shall be as specified:	
	Item
	Minimum Cement
Content
	28-Day Minimum Strength
	Max. Slump
	Aggregate Size
	Gal/Bag Cement Ratio Max.

	Slabs on Grade, Curbs, Walkways

	505 lb/cu. yd
	2,500 PSI
	5 in.
	¾ in
	Five

	Fence Post Footings
	590 lb/cu yd.
	3,000 PSI
	5 in.
	¾ in
	Six


									











4. [bookmark: _GoBack]The Contractor shall provide concrete compressive strength testing and inspection services by a California-licensed Geotechnical Engineer to ensure installed concrete paving meet minimum specifications noted above. The Geotechnical Engineer shall utilize one (1) sample for testing and shall produce a report that describes and demonstrates the compressive strength and properties of the concrete sample. Additionally, Geotechnical Engineer shall provide a field report that describes their inspection of the installed concrete and shall include mitigation recommendations (if applicable) If installed concrete does not meet minimum specifications, Contractor is responsible to mitigate concrete per recommendations provided by Geotechnical Engineer and/or replace installed concrete to meet minimum specifications at no additional cost to District.

PART 3  - EXECUTION

3.01 CONCRETE REINFORCEMENT PLACEMENT

A. Fabricate reinforcement in accordance with ACI-315, providing a minimum concrete cover of two (2) inches.

B. Place all reinforcement in the exact position shown on the Contract Documents and secure in position during the placing and compacting of concrete.  Wire bars together with No. 16 gauge wire with ties at all intersections except where spacing is less than twelve (12) inches in each direction, in which case tie alternate intersections.

C. Overlap welded wire mesh one square plus six (6) inches to maintain a uniform strength, and securely fasten at the ends, edges and support to maintain clearances.

D. Place all sleeves, inserts, anchors and embedded items required for adjoining work or for its support prior to concreting.  Fill voids in embedded items temporarily with readily removable material to prevent entry of concrete.

E. Give all contractors and subcontractors whose work is related to concrete or supported by it, ample notice and opportunity to introduce and/or furnish embedded items before concrete placement.

3.02 CONCRETE FORMWORK CONSTRUCTION

A. Construct support, brace and maintain formwork to support vertical and lateral loads that might be applied until such loads can be supported by concrete.

B. Contractor assumes full responsibility in the removal of forms.  The length of time forms must remain in place depends on the rate of time required for concrete to obtain a proper strength.  Remove forms after the concrete is sufficiently hard to prevent damage to concrete.

C. Reuse of Forms:

1. Do not reuse forms if there is any evidence of surface wear or defect which would impair quality of surface.

2. Thoroughly clean and properly coat forms before re-use.

D. Field Quality Control:

1. Observe formwork continuously while concrete is being placed to see that there are no deviations from desired elevation, alignment, plumbness or camber.

2. If during construction any weakness develops and falsework shows undue settlement or discoloration, stop work, remove affected construction if permanently damaged, and strengthen falsework.

3.03 CONCRETE PLACEMENT AND FINISHES

A. Placing Concrete

1. Place concrete in accordance with ACI-304 and Section 2605 of the Uniform Building Code.  Immediately after depositing, compact concrete thoroughly by mechanical vibration.  No vibrating of form is allowed.  Mixing shall be continuous, with no interruptions from the time the truck is filled until the time it is emptied.  Concrete shall be placed within one hour of the time water is first added.

2. Insure anchors, seats, plates, and other items to be cast into concrete are placed, held securely and will not cause hardship in placing concrete.

3. Insure reinforcement, inserts, embedded parts, etc. are not disturbed during concrete placement.

4. Pour concrete continuously between predetermined construction and control joints.  Do not break or interrupt successive pours such that cold joints occur, unless otherwise indicated on the Contract Documents.

5. Lines and Grades:  Elevations requiring accurate placement shall be set by a competent instrument man, using a professional type instrument.

6. For all concrete placed on soil, the subgrade shall be wet and compacted prior to placing.

7. Before placing concrete mixing, conveying and finishing equipment, forms and reinforcing shall be well cleaned.  Wet form before placing concrete, unless oiled forms are used.

B. Concrete Finishing

1. Exterior Slabs and Sidewalks:  After concrete has been placed, consolidate strikeoff and screed uniformly to the required grades.  Float concrete to a uniform surface, then steel trowel lightly to compact surface.  Finish exterior slabs and sidewalks as detailed on Contract Documents, or with a light broom finish if not otherwise noted.  Exterior slabs and sidewalks shall be formed with slope as indicated, as directed or as necessary to insure proper drainage.  Exterior slabs and sidewalks adjacent to buildings shall drain away from buildings.
2. Broom Finish:
a. Floating: Float surface once it has sufficiently stiffened. Check planeness of surface with a 10 ft. straightedge in all directions. Cut down high spots and fill lows. Immediately refloat to a uniform non-directional sandy texture.
b. Obtain texture and required slip-resistance by drawing a stiff bristled broom across a floated finish.
c. Direction of brooming to be perpendicular to direction of paving.
d. Finish shall be applied by the same workers, under the same conditions, throughout the project. Texture shall be uniform throughout, as solely determined by the Owner’s Representative and/or District.

3. Protection and repair: 
a. Protect adjacent materials and finished from dust, dirt, and other surface or physical damage during sand blast finishing operations. Provide protections as required and remove from site at completion of the work.
b. Repair or replace other work damaged by finishing operations.

4. Clean-Up: Maintain control of concrete chips, dust, and debris in each area of the work. Clean up and remove such materials at the completion of each day of operation. Prevent migration of airborne materials by the use of tarpaulins, wind breaks, and similar containing devices.

C. Concrete Joints
a. Score and Sawcut Joints
i. Score and sawcut joints shall be formed in the fresh concrete using a jointer to cut the groove so that a smooth uniform impression is obtained. All joints shall be struck before and after brooming.
ii. Install joints as per the Standard Construction Specifications.
iii. Install sawcut joints with a new diamond tip circular saw.
iv. At curves or circles in slabs, joints shall be radial.
v. All joints and other edges shall be formed in the fresh concrete using an edging tool to provide a smooth uniform impression.
vi. Saw-cut joints shall be in a straight line with no over-cutting. 

b. Expansion Joints
i. Expansion joints shall be provided at the location and intervals as shown on the plans, and at all locations where concrete paving abuts buildings, curbs or other proposed vertical surfaces and structures. Install as per detail on Construction Documents. 
ii. At curves or circles in slab, joints shall be radial.
iii. All joints and other edges shall be formed in the fresh concrete using an edging tool to provide a smooth uniform impression.
iv. Backer rod and joint sealants shall be tinted to match or be in complementary color to adjacent paving. 

D. Concrete Patching

a. Patching of concrete to repair or disguise flaws, imperfections or other damage, shall commence only with the authorization of the District. Patching color and finish shall conform to the original adjacent concrete color and finish. The District shall be the sole judge to determine if the patch is satisfactory. The District reserves the right to request removal of the flawed, imperfect, and/or damaged concrete and replacement with new concrete if patching is determined to be unsatisfactory. The demolition and replacement of concrete shall be at no additional cost to District.

E. Curing, Protection and Repair

1. Beginning immediately after placement, protect concrete from premature drying, from excessively hot or cold temperatures, and from mechanical injury.  Maintain concrete with minimal moisture loss at relatively constant temperature for a period necessary for hydration of cement and hardening of concrete.  Hairline fissures and cracks developed in first ninety (90) days shall result in replacement of concrete.
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