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Section 99-03300. Use if cast-in-place concrete is included.

99-03300  CAST-IN-PLACE CONCRETE
99-03300A  General
99-03300A(1)  Summary
1
Scope:  This work consists of constructing cast-in-place concrete facilities.
2
Concrete:
3
Except for concrete used for minor work, concrete must comply with section 90. The minimum required compressive strength must be as described or 3,600 psi at 28 days, whichever is greater.
4
Concrete for minor work must comply with section 90-2.
5
Reinforcement:  Reinforcement must comply with section 52, except you may use deformed bars complying with ASTM A 615/A 615M, Grade 60.
99-03300A(2)  Definitions
6
Not Used
99-03300A(3)  Submittals
7
Product Data:
8
Manufacturer's descriptive data, installation and use instructions for admixtures, expansion joint material, vapor barrier, curing compound, hardener, and sealer must be submitted.
9
Descriptive data must be delivered to the Engineer at the job site.
10
Concrete Mix Designs:  Submit copies of concrete mix designs.
11
Certificates of Compliance:  Submit a certificate of compliance when required.
12. Use .....constructing the test panel..... or .....constructing the mockup..... when a test panel or mockup is required; otherwise delete. Use .....placing colored concrete..... if no test panel is required.
Submit technical data and manufacturer's specifications for colored concrete components and a proposed plan for mixing, delivery, placement, finishing, and curing of the colored concrete. This plan must be submitted to the Engineer for authorization at least 20 days prior to .....constructing the test panel..... .....constructing the mockup..... .....placing colored concrete......
13. Use for LEED projects.
LEED Submittals:
14. Use when seeking SS Credit 7.1, Heat Island Effect—Nonroof, and hardscape will be used to contribute to Option 1. Option 1 requires shading (with trees, solar panels, or reflective roofing) or treating (with high-reflectance paving or open-grid pavement) 50% of the hardscape (100% for exemplary performance). 
Delete "and open-grid pavement system" if not applicable. Strike entire paragraph if credit is to be met without using reflective or open-grid hardscape.
SS Credit 7.1, Heat Island Effect – Nonroof:  Submit product or test data for hardscape materials .....and open-grid pavement system..... indicating solar reflectance index (SRI) value, or alternatively indicating emissivity and solar reflectance values.
15. Use when seeking MR Credit 4, Recycled Content. Supplementary cementitious materials (such as fly ash) and reinforcement typically have recycled content.
MR Credit 4, Recycled Content:  For materials with recycled content, submit product data and certification letter documenting post-consumer and pre-consumer recycled content. For each item, indicate cost, post-consumer recycled content, pre-consumer recycled content, and recycled content value based on weight (counting pre-consumer recycled content at half actual value).
16. Use when seeking MR Credit 5, Regional Materials.
MR Credit 5, Regional Materials:  For materials with regional content, submit product data indicating location and radius distance from job site of material manufacturer and point of extraction, harvest, or recovery for each raw material. Include statement indicating cost for each regional material and the percentage by weight that is considered regional.
17. Use when seeking MR Credit 7, Certified Wood, if optionally counting formwork in certified wood calculations. See instructions Para 26.
MR Credit 7, Certified Wood:  For materials with certified wood content, submit product data and vendor invoices showing products on a line item basis, with cost, and identifying FSC-certified products as FSC Pure, FSC Mixed Credit, or FSC Mixed (NN) %; chain of custody certification; and spreadsheet(s) calculating cost of wood-based construction materials qualifying as certified wood.
99-03300A(4)  Quality Control and Assurance
Para 18 & 19. Use when a test panel or mockup is required; otherwise delete. 
18. Edit panel size to suit project. If mockup is required, delete test panel description and add description of mockup.
A test panel of at least 4' x 4' with a minimum depth of 5 inches must be successfully completed at a location authorized by the Engineer at least 20 days before placing colored concrete. The test panel must be constructed, finished, and cured with the same materials, tools, equipment, and methods that will be used in placing the colored concrete. At the completion of the curing period, the test panel must exhibit a color that closely matches the specified color. If ordered by the Engineer, additional test panels must be constructed, finished, and cured until the specified color is obtained.
19. Edit accordingly.
The authorized .....test panel..... .....mockup..... must be the standard of comparison in determining the acceptability of colored concrete. Upon successful completion of all colored concrete, all .....test panels..... .....mockups..... must be disposed of.
20. Use for LEED projects.
LEED:
21. Use when seeking SS Credit 7.1, Heat Island Effect—Nonroof, and pursuing Option 1. Option 1 requires shading (with trees, solar panels, or reflective roofing) or treating (with high-reflectance paving or open-grid pavement) 50% of the hardscape. ID Credit for exemplary performance is available for shading or treating 100% of hardscape.
Select methods to be used; strike other methods. Strike entire paragraph if credit is to be met without using reflective or open-grid hardscape. 
SS Credit 7.1, Heat Island Effect – Nonroof ....., and ID Credit for Exemplary Performance.....: 
1.	Provide paving materials with a solar reflectance index of at least 29 for high-reflectance paved areas, where shown.
2.	Provide an open-grid pavement system that is at least 50 percent pervious, where open-grid pavement is shown.

22. Use (optionally) when seeking MR Credit 4, Recycled Content.
MR Credit 4, Recycled Content:  Use materials with recycled content to contribute toward achieving MR Credit 4.
23. Use when some specific eligible materials have been predetermined by the designer. For steel (reinforcement, bolts and rods, steel wire, and welded wire fabric), if no recycled content information is available, LEED allows assuming 25% postconsumer. Fly ash is 100% recycled (preconsumer) and therefore counts as 50% recycled.
	The following materials must have recycled content .....in not less than the specified percentages.....:

1.______________________
2.______________________
3.______________________

24. Use (optionally) when seeking MR Credit 5, Regional Materials.
MR Credit 5, Regional Materials:  Use materials with regional content to contribute toward achieving MR Credit 5.
25. Use when some specific eligible materials have been predetermined by the designer. At a minimum, cementitious materials and aggregates may be of regional origin (manufactured and extracted within 500 miles of job site).
	The following materials must have regional content .....in not less than the specified percentages.....:

1.______________________
2.______________________
3.______________________

26. Use (optionally) when seeking MR Credit 7, Certified Wood, if formwork is being optionally included in certified wood calculations. If formwork is included in certified wood calculations, all other temporary-use wood (such as bracing, scaffolding, and guard rails) must be counted as well.
MR Credit 7, Certified Wood:  Use materials with certified wood content to contribute toward achieving MR Credit 7.
27. Use when some specific eligible materials have been predetermined by the designer.
	The following materials must have certified wood content .....in not less than the specified percentages.....:

1.______________________
2.______________________
3.______________________

99-03300B  Materials
99-03300B(1)  Concrete Mixes
28. Use for all projects, EXCEPT those located in District 11.
505 lbs/cy is equivalent to 5-sack mix.
590 lbs/cy is equivalent to 6-sack mix.
658 lbs/cy is equivalent to 7-sack mix.
Make sure all building elements are already described in table below; otherwise add. Edit table accordingly.
The amount of cementitious material used per cubic yard of concrete for each building element must comply with the following:
	Type
	Cementitious Material Content
(Pounds/CY)

	Concrete (Structural Work):
Footings, foundation walls, floor slabs, building frame members, building walls
	590 min.a,

	Concrete (Sewer Structures):
For sewer structures, vehicle washracks and mudrinse slabs 
	658 min.b


	Concrete (Minor Work):
For concrete curbs, sidewalks, driveways, gutter depressions, new door openings, ______________ and collars
	505 min.


	Notes:
aFor concrete designated by compressive strength, the maximum amount of cementitious material must be 800 pounds per cubic yard.
bConcrete must be air entrained under section 90-1.02E. The air content at time of mixing and prior to placing must be 6 ± 1½ percent.



29. Use for all projects located in District 11.
The amount of cementitious material used per cubic yard of concrete for each building element must comply with the following:
	Type
	Cementitious Material Content
(Pounds/CY)

	Concrete (Structural Work):
Footings, foundation walls, floor slabs, building frame members, building walls
	630 min.a,c

	Concrete (Sewer Structures):
For sewer structures, vehicle washracks and mudrinse slabs 
	658 min.b


	Concrete (Minor Work):
For concrete curbs, sidewalks, driveways, gutter depressions, new door openings, ______________ and collars
	505 min.


	Notes:  
aFor concrete designated by compressive strength, the maximum amount of cementitious material must be 800 pounds per cubic yard.
bConcrete must be air entrained under section 90-1.02E. The air content at time of mixing and prior to placing must be 6 ± 1½ percent.
cConcrete must be air entrained under section 90-1.02E. Unless otherwise specified, the air content at time of mixing and prior to placing must be 3 ± 1 percent.



30. Use for projects in freeze-thaw regions. Addtionally, for projects where vehicle washracks, mudrinse slabs, or any other concrete will be subjected to deicing chemicals, include SSP 90-1.02I(2) and edit accordingly.
In addition to the above requirements, concrete must comply with section 90-1.02I.
31. Use for projects where concrete is in direct contact with a corrosive environment. Include SSP 90-1.02H and edit accordingly.
In addition to the above requirements, concrete must comply with section 90-1.02H.
99-03300B(2)  Colored Concrete
32. Define location(s) where colored concrete is to be used. Must also be shown on the plans. Use Fed color number OR define referee sample. Edit accordingly.
____________________ must be integrally pigmented concrete. The color must closely .....comply with Federal Standard 595B No. _____..... .....match the referee sample located at ____________......
33
Color pigments must be of high quality iron oxides complying with ASTM C 979. The dosage must not exceed 10 percent by weight of cementitious material in the concrete mix design.
34. Use when a test panel or mockup is required. Edit accordingly.
Cementitious materials and aggregates from the same sources used in the authorized .....test panel..... .....mockup..... must be used for the colored concrete in the completed work.
35
The Contractor must monitor the water content, weight of cementitious materials, and size, weight, and color of aggregate to maintain consistency and accuracy of the mixed colored concrete.
99-03300B(3)  Form Materials
36
Forms for Exposed Finish Concrete:
37
Forms for exposed surfaces must be plywood, metal or other panel type materials. Plywood must be not less than 5/8 inch thick and without scars, dents, and delaminations. Forms must be furnished in largest practical pieces to minimize number of joints.
38
Plywood must comply with the requirements of U. S. Product Standard PS-1 for Exterior B-B (Concrete Form) Class I.
39
Forms for edges of slabs must be nominal 2-inch solid stock lumber, plywood, or metal forms.
40
Forms for Unexposed Finish Concrete:  Forms for unexposed finish concrete surfaces must be plywood, lumber, metal, or other acceptable material.
41
Forms for Cylindrical Columns or Supports:  Forms for cylindrical columns must be metal, fiberglass reinforced plastic, paper, or fiber tubes. Paper or fiber tubes must be constructed of laminated plies using water-resistant adhesive with wax-impregnated exterior for protection against weather or moisture.
42
Form Ties:  Form ties must be factory fabricated, removable or snapoff metal ties for use as necessary to prevent spreading of forms during concrete placement.
43
Form Oil:  Form oil must be commercial quality form oil which will permit the ready release of the forms and will not discolor the concrete.
99-03300B(4)  Reinforcement
44. Add additional materials or requirements.
Not Used
99-03300B(5)  Epoxy
45
Epoxy must be furnished as 2 components which must be mixed together at the site of the work.
46
Epoxy Resin Adhesive:  Epoxy resin adhesive must comply with State of California Specification No. 8040-21M-08 or other epoxy suitable for bonding new concrete to old.
47
Epoxy Mortars:  Epoxy mortar and epoxy mortar surface treatment must consist of a commercial quality, trowelable mixture consisting of epoxy and sand. Epoxy must have a pull-off strength of not less than 1,000 psi and a 90-percent cure in 24 hours. Epoxy must be of the type that requires no primer as a bonding agent.
48
Sand:
49
Sand for use in epoxy mortars must be clean and must have a moisture content of not more than 0.50-percent when tested under California Test 226.
50
Sand for epoxy mortar surface treatment must be graded such that 100-percent passes the No. 100 sieve.
99-03300B(6)  Related Materials
51
Anchor Bolts and Anchor Rods, Nuts and Washers:
52. If high strength bolts/rods are required, plans must show the high strength grades (Grade 55 or Grade 105).
Headed and Unheaded Anchor Bolts and Anchor Rods:  Comply with ASTM F 1554. Use Grade 36 unless a higher grade is shown.
53
Nuts:  Comply with ASTM A 563.
54
Washers:
1.	Washers bearing on wood surfaces must be commercial quality.
2.	Washers bearing on steel surfaces must comply with ASTM F 436, Type 1.
3.	Plate washers must comply with ASTM A 36/A 36M.

55
Exposed anchor bolts and anchor rods, nuts and washers must be hot-dipped galvanized.
56
Expansion Joint Material:  Expansion joint material must be commercial quality asphalt impregnated pressed fiber sheets, ½-inch minimum thickness.
57
Vapor Barrier:  Vapor barrier must be not less than 15 mils thick and must comply with the requirements of ASTM E 1745, Grade A. Tape for overlapped seams must be as recommended by the manufacturer of the vapor barrier.
58
Bond Breaker:  Bond breaker must be Type I asphalt saturated organic felt or such other material authorized by the Engineer.
59
Nonskid Abrasive Aggregate:  Nonskid abrasive aggregate must be commercial quality aluminum oxide, silicon carbide, or almandite garnet grit particles; screen size 12-30 or 14-36.
60
Type A Control Joints:  Type A control joints must be commercial quality, preformed, T-shaped plastic strips with detachable top flange.
61
Keyed Construction Joint Forms:  Keyed construction joint forms must be commercial quality, galvanized metal or plastic, factory fabricated construction joint forms. Forms must produce a rabbeted key type joint.
62
Divider and Edger Strips:  Divider and edger strips must be foundation grade redwood.
63
Mortar:  Mortar must consist of one part cement to 2 parts clean sand and only enough water to permit placing and packing.
64
Curing Compound:  Curing compound must be curing compound no. 6.
65
Concrete Hardener:  Concrete hardener must be commercial quality water borne penetrating type magnesium fluosilicate, zinc fluosilicate or combination thereof.
66. Use this paragraph for vehicle storage and equipment bays only.
Concrete Sealer:  Concrete sealer must be commercial quality VOC-compliant, silane type sealer with hydrophobic and oleophobic properties.
67
Splash Block:  Splash blocks must be precast concrete splash blocks with depressed runoff trough. Splash blocks must be 12" x 24" x 3½" in size unless otherwise shown.
68
Nonshrink Grout:
69
Nonshrink grout must be metallic for concealed areas, nonmetallic for exposed areas.
70
Grout must be factory packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107; free of oxidizing catalysts and inorganic accelerators, used as dry or damp pack, or mixed to a 20-second flow (CRD C621), without segregation or bleeding at any temperature between 45 deg F and 90 deg F.
71
Working time of grout must be 30 minutes or more.
99-03300C  Construction
99-03300C(1)  Preparation
72
Existing Concrete Construction:
73
Where fresh concrete joins existing or previously placed concrete or masonry, the contact surfaces of the existing or previously placed material must be roughened, cleaned, flushed with water and allowed to dry to a surface dry condition immediately prior to placing the fresh concrete. The roughened surface must be no smoother than a wood trowelled surface. Cleaning of the contact surfaces must remove laitance, curing compounds, debris, dirt and such other substances or materials which would prevent bonding of the fresh concrete.
74
Abrasive blast methods must be used to clean horizontal construction joints to the extent that clean aggregate is exposed.
75
Exposed reinforcing steel located at the contact surfaces which is to be encased in the fresh concrete must be cleaned to remove any substance or material that would prevent bonding of the fresh concrete.
76
Forms:
77
Forms must be mortar tight, true to the dimensions, lines, and grades shown, securely fastened and supported, and of adequate rigidity to prevent distortion during placing of concrete.
78
Forms for exposed surfaces must be constructed with triangular fillets not less than 3/4" x 3/4" attached so as to prevent mortar runs and to produce smooth straight chamfers at all sharp edges of the concrete.
79
Form fasteners must be removable without chipping, spalling, heating or otherwise damaging the concrete surface. Form ties must be removed to a depth of at least one inch below the surface of the concrete.
80
The inside surfaces of forms must be cleaned of all dirt, mortar and foreign material. Forms must be thoroughly coated with form oil prior to use.
81
Forms must not be stripped until at least 40 hours after placing concrete, except soffit forms and supports must not be released or removed until at least 10 days after placing concrete.
82
Anchorages and embedded items must be placed and rigidly secured at their planned locations prior to placing concrete.
83
Reglets or embedded flashing must be installed on concrete forms before the concrete is placed.
84
Redwood dividers must have 16d galvanized nails partially driven into both vertical faces at 18 inches on center.
85
Vapor Barrier:
86
Vapor barrier must be installed under the manufacturer’s instructions and must be protected with a 3-inch layer of clean uncompacted sand cover.
87. Check with designer if there are additional locations where vapor barrier should be placed. Clearly show additional locations on plans or edit this para accordingly.
Unless otherwise shown, vapor barrier must be placed under portions of the floor slab scheduled to receive finish flooring.
88
Placing Reinforcement:
89
If authorized, you may use plastic supports to hold reinforcement in position.
90
Set wire ties with ends directed into concrete, away from exposed concrete surfaces.
91
Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with wire.
92
Ground Bar:  A continuous reinforcing steel bar must be installed in the building foundation at the location shown for the electrical ground bar. The use of epoxy coated reinforcing bar is not permitted. The end of the ground bar must extend beyond the concrete surface and must be protected from damage by construction operations.
93
Hydronic Tubing:
94
Hydronic tubing must be securely fastened to the bar reinforcing using nylon ties.
95
The hydronic heating system must be fully tested prior to placing concrete.
99-03300C(2)  Placing Concrete
96
Concrete must be placed under section 51-1.03D.
97
Concrete must be deposited and consolidated in a continuous operation within limits of construction joints, until the placing of the panel or section is completed.
98
When concrete is to be placed in large areas requiring more than two pours, concrete must be placed in alternate long strips between construction joints and the final slab infilled.
99-03300C(3)  Colored Concrete
99
Schedule delivery of concrete to provide consistent mix times from batching until discharge. Do not add water after a portion of the batch has been discharged.
100
When more than one concrete pump is used to place colored concrete, designate the pumps to receive colored concrete. The designated pumps must receive only colored concrete throughout the concrete placement operation.
101
Consistent finishing practices must be used to ensure uniformity of texture and color.
102
Unless otherwise specified, curing of colored concrete must be by the forms-in-place method or the curing compound method.
103
The curing compound used for curing colored concrete surfaces must be clear or match the color of the colored concrete and must be manufactured specifically for colored concrete. Curing compounds containing calcium chloride must not be used. The time between completing surface finishing and applying curing compound must be the same for each colored concrete component.
104
Surrounding exposed surfaces must be protected during placement, finishing, and curing operations of colored concrete.
99-03300C(4)  Finishing Concrete Surfaces
105
Finishing Unformed Surfaces:
106
Slabs must be placed full thickness to finish elevation and leveled to screeds by use of long straightedges. The screeds must be set to grade at approximately 6-foot centers. After leveling, screeds must be removed and the surface must be floated with wooden floats.
107
Type A control joint strips must be inserted into the floated concrete so that the bottom of the top flange is flush with the finish elevation. Strips must be standard manufactured lengths and must be placed on an approximate straight line. The top flange of the strips must be removed after the concrete has set and cured.
108
The floated surface must be trowelled with steel trowels. Troweling must form a dense, smooth and true finish. Walkways, pedestrian ramps, stairs and outdoor slabs for pedestrian traffic must be given a non-slip broom finish unless a different finish is described.
109
The application of cement dust coat will not be permitted.
110
Steel trowel finish and broom finish will not be required for slabs to receive exposed aggregate finish nor for slabs to be covered with ceramic tile.
111
Concrete floor surfaces to receive ceramic tile must be floated to grade and then, before final set of the concrete, the floated surfaces must be roughened with stiff bristled brushes or rakes.
112
Finished surfaces of floor slabs must not deviate more than 1/8 inch from the lower edge of a 10-foot long straight edge.
113
Finishing Formed Surfaces:
114
Formed concrete surfaces must be finished by filling holes or depressions in the surface, repairing all rock pockets, and removing fins. All surfaces of formed concrete exposed to view must have stains and discolorations removed, unsightly bulges removed, and all areas which do not exhibit the required smooth, even surface of uniform texture and appearance must be sanded with power sanders or other authorized abrasive means until smooth, even surfaces of uniform texture and appearance are obtained.
115
Cement mortar, patching and finishing materials used to finish exposed surfaces of concrete must closely match the color of surrounding surfaces.
116
Nonskid Abrasive Aggregate Finish: Where shown, walkways must receive a nonskid abrasive aggregate (grit) finish. The grit must be applied uniformly at the rate of not less than 0.3 pound per square foot and tamped into the floated concrete surface while the concrete is plastic. The grit must be buried about 0.7 diameter of each particle into the concrete.
99-03300C(5)  Curing Concrete
117
Freshly placed concrete must be protected from premature drying and excessive cold or hot temperatures.
118
Floor slabs must be cured by the water method as specified for structures. Initial curing of floor slabs must start as soon as free water has disappeared from the concrete surface. 
119
Concrete surfaces, other than floor slabs, must be cured by the forms-in-place method or the water method as specified for structures.
120
Concrete curbs, sidewalks, collars, and gutter depressions may be cured by the curing compound method.
99-03300C(6)  Protecting Concrete
121
Vehicles, equipment, or concentrated loads weighing more than 300 pounds individually and material stockpiles weighing more than 50 pounds per square foot will not be permitted on the concrete within 10 calendar days after placing.
99-03300C(7)  Special Treatments
122
Concrete Hardener:
123
Chemical concrete hardener must be applied to the floor surfaces shown, prior to the application of concrete sealer. Surfaces must be clean and dry before the application of hardener.
124
The solution must be applied under the manufacturer's instructions.
125
After the hardener has dried, the surface must be mopped with water to remove encrusted salts.
126
Concrete Sealer:  Concrete sealer must be applied to the concrete surfaces designated on the plans under the manufacturer's instructions for heavy duty use. The sealer must be applied to dry concrete surfaces.
127
Epoxy Resin Adhesive:  Epoxy resin adhesive must be applied to concrete surfaces shown. Epoxy resin adhesive must be mixed and applied under the manufacturer's instructions.
128
Epoxy Mortars:
129
Epoxy for use as a binder in epoxy mortars must be thoroughly mixed together before the aggregate is added, and unless otherwise specified, the mix proportions must consist of one part binder to approximately 4 parts of aggregate, by volume.
130
All surfaces against which epoxy mortars are to be applied must be free of rust, paint, grease, asphalt, and loose or deleterious material.
99-03300D  Payment
131
Not Used
