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1.  Change section numbering when used in conjunction with Standard Specifications.

3.__  CAST-IN-PLACE CONCRETE

2

PART 1.- GENERAL

3

SUMMARY.‑-

4

Scope.‑-This work shall consist of constructing cast-in-place concrete facilities in accordance with the details shown on the plans and these special provisions.

 (Paras. 5, 6 and 7:  Use only for concrete strength is 25 MPa or greater.  For normal design, delete Paras. 5, 6 and 7)

5

Whenever the 28‑day compressive strength shown on the plans is 25 MPa or greater, the concrete shall be considered to be designated by compressive strength.  The 28‑day compressive strengths shown on the plans which are less than 25 MPa , are shown for design information and are not to be considered a requirement for acceptance of the concrete.

6.  Use with General Conditions.  Delete Para. 7.

Related work.‑-Compressive strength concrete shall conform to the requirements in “Compressive Strength Concrete,” elsewhere in this Division 3.

7.  Use with Standard Specifications.  Delete Para. 6.

Related work.‑-Compressive strength concrete shall conform to the requirements in Section 90-9, “Compressive Strength,” of the Standard Specifications.

8

SUBMITTALS.--

9

Product data.--Manufacturer's descriptive data for admixtures, expansion joint material, vapor barrier, hardener, and sealer shall be submitted for approval.

10

Descriptive data shall be delivered to the Engineer at the jobsite.

11

QUALITY ASSURANCE.--

12.  Use with General Conditions.  Delete Para. 13.

Certificates of Compliance.‑-Certificates of Compliance shall be furnished for cement, reinforcement, epoxy products, and admixtures in accordance with the requirements specified in Section 4‑1.04, "Certificates of Compliance," of the General Conditions.

13.  Use with Standard Specifications.  Delete Para. 12.

Certificates of Compliance.‑-Certificates of Compliance shall be furnished for cement, reinforcement, epoxy products, and admixtures in accordance with the requirements specified in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.

Para. 14, 15 and 16:  Delete if epoxy‑coated reinforcing is not required.

14

A Certificate of Compliance shall be furnished for each shipment of epoxy‑coated reinforcing bars certifying that the coated bars conform to the requirements of ASTM Designation:  D 3963.  Said Certificate of Compliance shall include all certifications specified in ASTM Designation:  D 3963 and a statement that the coating material has been prequalified by acceptance testing performed by the National Bureau of Standards or by the Valley Forge Laboratories, Inc., Devon, Pennsylvania.

15

Samples.--Prior to coating, the Contractor shall furnish to the Engineer a representative 0.11 kg sample from each batch of epoxy coating material used.  The sample shall be packaged in an airtight container identified with the manufacturer's name and batch number.

16

After coating, two 800 mm long samples of epoxy‑coated reinforcing steel from each size and from each load shipped to the jobsite shall be submitted to the Engineer.  The samples shall be representative of the material furnished.  The samples, as well as any additional random samples taken by the Engineer, may be tested for specification compliance.  Such additional sampling, and all tests performed by the Engineer, may be performed at any location deemed appropriate by the Engineer.  Failure of any sample to meet the requirements of the specification will be cause for rejection of all reinforcing bars represented by the sample.

17

PART 2.- PRODUCTS

18

CONCRETE MIXES.‑-

19

Concrete (structural work).--

20.  6.29‑sack mix.  Use when required for design requirements, f'c = 21 MPa, freeze‑thaw or other considerations.

Commercial quality concrete shall be proportioned to provide a workable mix suitable for the intended use; shall have not less than 350 kg/m3 of cement; 0 to 50 mm penetration, inclusive, as determined by California Test 533.

21.  Use when required for freeze‑thaw or other considerations.

The air content of the freshly mixed concrete shall be 6 ± 1 1/2 percent, as determined by California Test 504.

 Para. 22 and 23:  Use for concrete structures in San Diego County.  Delete Para. 20 and 21.

22

Commercial quality concrete shall be proportioned to provide a workable mix suitable for the intended use; shall have not less than 365 kg/m3 of cement; 0 to 50 mm penetration, inclusive, as determined by California Test 533.

23

The air content of the freshly mixed concrete shall be 3 ± 1 percent, as determined by California Test 504.

24

Concrete (minor work).--

25.  5.39‑sack mix.  Delete all work items if no other type of concrete is required.  Otherwise, delete work items not required and add other work items as necessary.

Commercial quality concrete for concrete curbs, sidewalks, driveways, gutter depressions, new door openings, ______________ and collars shall be proportioned to provide a workable mix suitable for the intended use; shall have not less than 300 kg/m3 of cement; 0 to 50 mm penetration, inclusive, as determined by California Test 533.

26.  Use when required for freeze‑thaw or other considerations.

The air content of the freshly mixed concrete shall be 6 ± 1 1/2 percent, as determined by California Test 504.

27

Concrete (sewer structures).--

27.  7‑sack mix.)

Commercial quality concrete for sewer structures, vehicle washracks and mudrinse slabs, shall be proportioned to provide a workable mix suitable for the intended use;  shall have not less than 400 kg/m3 total of a mixture of Type II cement and 15 percent by weight of a mineral admixture or Type IP (MS) Modified cement; 0 to 50 mm penetration, inclusive, as determined by California Test 533.

28

The air content of the freshly mixed concrete shall be 6 ± 1 1/2 percent, as determined by California Test 504.

29

CONCRETE MATERIALS.‑-

30

Cement.--

31

Cement shall conform to ASTM Designation:  C 150, Types II, or III portland cement; or Type IP (MS) Modified cement.  Type IP (MS) Modified shall conform to ASTM Designation:  C 595 and shall be comprised of an intimate mixture of Type II Modified cement and not more than 20 percent of a pozzolanic material.

32

Aggregates.--

33

Aggregates shall be free from deleterious coatings, clay balls and other extraneous materials.

Para. 35 and 35.  Use when required for freeze‑thaw conditions.

34

Aggregates proposed for use shall conform to the requirements for freezing and thawing shall as determined by California Test 528.

*35

A list of sources of aggregates which have previously passed the freeze‑thaw test is available in the District Office at __________________.

36

Admixtures.--

37

Admixtures used in portland cement concrete shall be included on the Department's current list of approved admixtures, and shall conform to ASTM Designation:  C 494, Types A, B, D, F or G for chemical admixtures; ASTM Designation:  C 260 for air-entraining admixtures; and ASTM Designation:  C 618 for mineral admixtures, except loss on ignition shall not exceed 4 percent.  Properties of  admixtures shall be uniform in each lot.

38

Coloring for concrete.--

39

Coloring for portland cement concrete shall be chemically inert, fade resistant mineral oxide or synthetic type.

40

FORM MATERIALS.‑-

41

Forms for exposed finish concrete.‑-

42

Forms for exposed surfaces shall be plywood, metal or other panel type materials.  Plywood shall be not less than 16 mm thick and without scars, dents, and delaminations.  Forms shall be furnished in largest practical pieces to minimize number of joints.

43

Plywood shall conform to the requirements of U. S. Product Standard PS‑1 for Exterior B‑B (Concrete Form) Class I.

44

Forms for edges of slabs shall be nominal 50 mm solid stock lumber, plywood, or metal forms.

45

Forms for unexposed finish concrete.‑-

46

Forms for unexposed finish concrete surfaces shall be plywood, lumber, metal or other acceptable material.

47

Forms for cylindrical columns or supports.‑-

48

Forms for cylindrical columns shall be metal, fiberglass reinforced plastic, paper or fiber tubes.  Paper or fiber tubes shall be constructed of laminated plies using water-resistant adhesive with wax-impregnated exterior for protection against weather or moisture.

49

Form ties.‑-

50

Form ties shall be factory fabricated, removable or snapoff metal ties for use as necessary to prevent spreading of forms during concrete placement.

51

Form oil.--

52

Form oil shall be commercial quality form oil which will permit the ready release of the forms and will not discolor the concrete.

53

REINFORCING MATERIALS.‑-

54

Bar reinforcement.--

55

Bar reinforcement shall conform to ASTM Designation:  A 615/A 615M, Grade 60 [420], or ASTM Designation:  A 706/A 706M.

56.  Use when epoxy coated reinforcement is required for salt, or other considerations.

Epoxy coated reinforcement.--

57

The reinforcing steel to be coated shall conform to ASTM Designation:  A 615/A 615M, Grade 60 [420], or A 706/A 706M.  Epoxy-coated reinforcement shall conform to ASTM Designation:  D 775, except that the thickness of the coating shall be 0.2 mm plus or minus 0.05 mm.  The coating shall have a light pastel color.

58

Welded wire fabric.--

59

Welded wire fabric shall conform to ASTM Designation:  A 185.

60

Bar supports.‑-

61

Bar supports for reinforcement shall be precast mortar blocks or ferrous metal chairs, spacers, metal hangers, supporting wires, and other approved devices of sufficient strength to resist crushing under applied loads.

62

EPOXY.‑-

63

General.‑-Epoxy shall be furnished as 2 components which shall be mixed together at the site of the work.

64

Epoxy resin adhesive.--

65

Epoxy resin adhesive shall conform to State of California Specification No. 8040‑21M‑08 or other epoxy suitable for bonding new concrete to old.

66

Epoxy mortars.‑-

67

Epoxy mortar and epoxy mortar surface treatment shall consist of a commercial quality, trowelable mixture consisting of epoxy and sand.  Epoxy shall have a pull-off strength of not less than 6895 MPa and a 90-percent cure in 24 hours.  Epoxy shall be of the type that requires no primer as a bonding agent.

68

Sand.‑-

69

Sand for use in epoxy mortars shall be clean and shall have a moisture content of not more than 0.50-percent when tested in accordance with California Test 226.

70

Sand for epoxy mortar surface treatment shall be graded such that 100-percent passes the 150 µm sieve.

71

RELATED MATERIALS.‑-

72

Anchor bolts, nuts, and washers.--

73

Nonheaded anchor bolts shall conform to ASTM Designation:  A 36/A 36M, with a minimum hook length of 6.2 diameters.

74

Headed anchor bolts shall conform to ASTM Designation:  A 307.

75

Threaded rods shall conform to ASTM Designation:  A 572.

76

Nuts shall conform to ASTM Designation:  A 563M, Grade A.

77

Washers for anchor bolts shall be commercial quality.  

78

Exposed anchor bolts, nuts, and washers shall be hot dipped galvanized.  

79

Expansion joint material.--

80

Expansion joint material shall be commercial quality asphalt impregnated pressed fiber sheets, 13 mm minimum thickness.

81

Vapor barrier.--

82

Vapor barrier shall be commercial quality polyethylene sheets not less than 0.15 mm thick.

83

Bond breaker.--

84

Bond breaker shall be Type I asphalt saturated organic felt or such other material approved by the Engineer.

85

Nonskid abrasive aggregate.--

86

Nonskid abrasive aggregate shall be commercial quality aluminum oxide, silicon carbide, or almandite garnet grit particles; screen size 12‑30 or 14‑36.

87

Type A control joints.--

88

Type A control joints shall be commercial quality, preformed, T‑shaped plastic strips with detachable top flange.

89

Keyed construction joint forms.--

90

Keyed construction joint forms shall be commercial quality, galvanized metal or plastic, factory fabricated construction joint forms.  Forms shall produce a rabbeted key type joint.

91

Divider and edger strips.--

92

Divider and edger strips shall be foundation grade redwood.

93

Mortar.--

94

Mortar shall consist of one part cement to 2 parts clean sand and only enough water to permit placing and packing.

95

Curing compound.‑-

96

Curing compound shall be a non-pigmented curing compound with fugitive dye conforming to the requirements of ASTM Designation:  C 309, Type 1‑D, Class A.

97

Concrete hardener.--

98

Concrete hardener shall be commercial quality water borne penetrating type magnesium fluosilicate, zinc fluosilicate or combination thereof.

99.  Use this paragraph for vehicle storage and equipment bays only.

Concrete sealer.--

100

Concrete sealer shall be commercial quality VOC-compliant, silane type sealer with hydrophobic and oleophobic properties.

101

Splash block.--

102

Splash blocks shall be precast concrete splash blocks with depressed runoff trough.  Splash blocks shall be 305 mm x 610 mm x 89 mm in size unless otherwise shown on the plans.

103

ADMIXTURES.--

104

General.‑-Admixtures shall be used when specified or ordered by the Engineer and may be used at the Contractor's option to conserve cement or to facilitate any construction operation.

105

Calcium chloride shall not be used in any concrete.

106

Admixtures shall be combined with concrete materials by methods that produce uniform properties throughout the concrete.

107

If more than one admixture is used, said admixtures shall be compatible with each other so that the desirable effects of all admixtures will be realized.

108

Mineral admixtures may be used to replace up to 15 percent of Type II portland cement provided the weight of mineral admixture used is not less than the weight of cement replaced.  Mineral admixtures shall not be used to replace Type IP (MS) Modified or Type III cements.  Chemical admixtures may be used to reduce up to 5 percent of the portland cement except that the cement content shall not be less than 300 kg/m3.  When both chemical and mineral admixtures are used with Type II cement, the weight of cement replaced by mineral admixture may be considered as cement in determining the resulting cement content.

109

Mineral admixtures will be required in the manufacture of concrete containing aggregates that are determined to be "deleterious" or "potentially deleterious" when tested in accordance with ASTM Designation:  C 289.  The use of mineral admixture in such concrete shall conform to the requirements in this section except that the use of set retarding admixtures will not be permitted.

110

When the use of a chemical admixture is specified or is ordered by the Engineer, the admixture shall be used at the rate specified or ordered.  If no rate is specified or ordered, or if the Contractor uses a chemical admixture for his own convenience, the admixture shall be used at the dosage normally recommended by the admixture manufacturer.

111

When air-entrainment is specified or is ordered by the Engineer, the air-entraining admixture shall be used in amounts to produce concrete having the specified or ordered air content as determined by California Test 504.  If the Contractor uses air-entrainment for his own convenience, the average air content shall not exceed 4 percent and no single test shall exceed 5 1/2 percent.

112

Chemical admixtures and air-entraining admixtures shall be dispensed in liquid form.  Dispensers shall have sufficient capacity to measure at one time the total quantity required for each batch.  If more than one liquid admixture is used in the concrete, a separate measuring unit shall be provided for each liquid admixture and dispensing shall be such that the admixtures are not mixed at high concentrations.  When air-entraining admixtures are used with other liquid admixtures, the air-entraining admixtures shall be the first to be incorporated into the mix.  Unless liquid admixtures are added to premeasured water for the batch, they shall be discharged to flow into the stream of water so that the admixtures are well dispersed throughout the batch.

113

BAR REINFORCING STEEL.--

114

Bending.‑-Reinforcing steel bars shall accurately conform to the dimensions shown on the plans.

115

Bars shall be bent or straightened in a manner that will not crack or break the material.  Bars with kinks or improper bends shall not be used.

116

Hooks, bends and splices shall conform to the provisions of the Building Code Requirements for Reinforced Concrete of the American Concrete Institute.

Paras;  117, 118, and 119:  Delete if no epoxy‑coated bar reinforcing on the job.

117

Epoxy‑coated Reinforcing Steel.--In fabricating, handling, shipping, and placing of epoxy-coated reinforcing bars, adequate care shall be taken to avoid damage to the coating.  Handling and shipping equipment shall have padded contact areas.  All bundling bands shall be padded or suitable banding shall be used to prevent damage to the coating.  All bundles of coated bars shall be lifted with a strongback or multiple support system to prevent bar‑to‑bar abrasion from sags in the bundles.  Bars or bundles shall not be dropped or dragged.

118

All damage to the coating caused by handling and fabrication prior to shipment to the jobsite shall be repaired as required by ASTM Designation:  D 775.  Damage to the coating occurring during shipment or installation, or both, need not be repaired where the damaged areas are 6 mm by 6 mm or smaller and the sum of all damaged areas in each 300 mm length of bar does not exceed 2 percent of the bar surface area.  All bars with total damage greater that 2 percent of the bar surface area will be rejected and shall be removed.  On bars with a total damaged coating area not exceeding 2 percent of the bar surface area, all damaged areas larger than 6 mm square and all damage in sections of bar with more that 2 percent coating damage in a 300 mm length shall be repaired with patching material.  The bar surface area covered by patching material shall not exceed 5 percent of the total surface area of the bar.

119

Patching material shall be compatible with the coating material, not harmfully reactive with the concrete, and shall be feasible for repairs by the coating applicator or bar fabricator or in the field.  The patching material shall be prequalified as required for the coating material and shall be either identified on the container as meeting the requirements of Annex A1 of ASTM Designation:  D 775 or shall be accompanied by a Certificate of Compliance certifying that the material meets the requirements of said Annex A1. Patching of damaged areas shall be performed in accordance with the patching material manufacturer's recommendations.

120

MIXING AND TRANSPORTING CONCRETE.--

121

General.‑-When a truck mixer or agitator is used for transporting concrete to the delivery point, discharge shall be complete within 1 1/2 hours, or before 250 revolutions of the drum or blades, whichever comes first, after the introduction of cement to the aggregates.

122

The temperature of mixed concrete, immediately before placing, shall be not less than 10°C nor more than 32°C.

123

Truck mixers or agitator shall be equipped with electrically or mechanically actuated revolution counters by which the number of revolutions of the drum or blades may readily be verified.  The counters shall be of the continuous-registering type, which accurately register the number of revolutions and shall be mounted on the truck so that the Engineer may safely and conveniently inspect them from alongside the truck.  Under conditions contributing to quick stiffening of the concrete, or when the temperature of the concrete is 30°C or above, a time less than 1 1/2 hours may be required.

124

When non-agitating hauling equipment is used for transporting concrete to the delivery point, discharge shall be complete within one hour after the introduction of cement to the aggregates.  Under conditions contributing to quick stiffening of the concrete, or when the temperature of the concrete is 30°C, or above, the time between the introduction of cement to the aggregates and discharge shall not exceed 45 minutes.

125

Each load of concrete for the work shall be accompanied by a trip ticket, a copy of which shall be delivered to the Engineer at the jobsite.  The trip ticket shall show volume of concrete, weight of cement and aggregates, quantity of each admixture, quantity of water including water added at the jobsite, time of day the concrete is batched, and revolution counter readings on transit mix trucks at the times the truck is charged and unloaded.

126

PART 3.- EXECUTION

127

PREPARATION.--

128

Existing concrete construction.‑-Where fresh concrete joins existing or previously placed concrete or masonry, the contact surfaces of the existing or previously placed material shall 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 shall be no smoother than a wood trowelled surface.  Cleaning of the contact surfaces shall remove laitance, curing compounds, debris, dirt and such other substances or materials which would prevent bonding of the fresh concrete.

129

Abrasive blast methods shall be used to clean horizontal construction joints to the extent that clean aggregate is exposed.

130

Exposed reinforcing steel located at the contact surfaces which is to be encased in the fresh concrete shall be cleaned to remove any substance or material that would prevent bonding of the fresh concrete.

131

Forms.‑-Forms shall be mortar tight, true to the dimensions, lines, and grades shown on the plans, securely fastened and supported, and of adequate rigidity to prevent distortion during placing of concrete.

132

Forms for exposed surfaces shall be constructed with triangular fillets not less than 19 mm x 19 mm attached so as to prevent mortar runs and to produce smooth straight chamfers at all sharp edges of the concrete.

133

Form fasteners shall be removable without chipping, spalling, heating or otherwise damaging the concrete surface.  Form ties shall be removed to a depth of at least 25 mm below the surface of the concrete.

134

The inside surfaces of forms shall be cleaned of all dirt, mortar and foreign material.  Forms shall be thoroughly coated with form oil prior to use.

135

Forms shall not be stripped until at least 40 hours after placing concrete, except soffit forms and supports shall not be released or removed until at least 10 days after placing concrete.

136

Anchorages and embedded items shall be placed and rigidly secured at their planned locations prior to placing concrete.

137

Reglets or embedded flashing shall be installed on concrete forms before the concrete is placed.

138

Redwood dividers shall have 4 mm x 89 mm galvanized nails partially driven into both vertical faces at 450 mm on centers.

139

Vapor barrier.--Vapor barrier shall be lapped 150 mm and securely taped at splices.  Vapor barrier shall be protected with a 75 mm layer of clean uncompacted sand cover.

140

Unless otherwise shown on the plans, vapor barrier shall be placed under portions of the floor slab scheduled to receive finish flooring.

141

Placing reinforcing steel.‑-Reinforcing steel bars shall be accurately placed to the dimensions shown on the plans.

142

Bar reinforcement conforming to ASTM Designation: A 615/A 615M, Grade 60 [420], or A 706//A 706M shall be lapped at least 45 diameters.

143

Bars shall be firmly and securely held in position by means of wiring and approved bar supports.  The spacing of supports and ties shall prevent displacement of the reinforcing or crushing of supports.

144

Tie wire shall be clear of concrete formwork and concrete surfaces.

145

All reinforcing steel shall be in place and inspected before concrete placement begins.  Placing of bars on fresh layers of concrete will not be permitted.

146

Within areas where epoxy‑coated reinforcement is required, tie wire and bar chairs or other metallic devices used to secure or support the reinforcement shall be plastic‑coated or epoxy‑coated to prevent corrosion of the devices or damage to the coated reinforcement.

147

Ground bar.‑-A continuous reinforcing steel bar shall be installed in the building foundation at the location indicated on the plans for the electrical ground bar.  The use of epoxy coated reinforcing bar is not permitted.  The end of the ground bar shall extend beyond the concrete surface and shall be protected from damage by construction operations.

148

Hydronic tubing.‑-Hydronic tubing shall be securely fastened to the bar reinforcing using nylon ties.

149

The hydronic heating system shall be fully tested prior to placing concrete.

150

PLACING CONCRETE.--

151

General.‑-Concrete shall be placed and consolidated by means of internal vibrators to form dense, homogeneous concrete free of voids and rock pockets.

152

Forms and subgrade shall be thoroughly moistened with water immediately before placing concrete.

153

Concrete shall be placed as nearly as possible to its final location and the use of vibrators for extensive shifting of the concrete will not be permitted.

154

Concrete shall be deposited and consolidated in a continuous operation within limits of construction joints, until the placing of the panel or section is completed.

155

When concrete is to be placed in large areas requiring more than two pours, concrete shall be placed in alternate long strips between construction joints and the final slab infilled.

156

Vibrators used to consolidate concrete containing epoxy‑coated bar reinforcement shall have a resilient covering to prevent damage to such reinforcement.

157

FINISHING CONCRETE SURFACES.--

158

Finishing unformed surfaces.‑-Slabs shall be placed full thickness to finish elevation and leveled to screeds by use of long straightedges.  The screeds shall be set to grade at approximately 1.8 meter centers.  After leveling, screeds shall be removed and the surface shall be floated with wooden floats.

159

Type A control joint strips shall be inserted into the floated concrete so that the bottom of the top flange is flush with the finish elevation.  Strips shall be standard manufactured lengths and shall be placed on an approximate straight line.  The top flange of the strips shall be removed after the concrete has set and cured.

160

The floated surface shall be trowelled with steel trowels.  Troweling shall form a dense, smooth and true finish.  Walkways, pedestrian ramps, stairs and outdoor slabs for pedestrian traffic shall be given a non‑slip broom finish unless a different finish is called for on the plans or in these special provisions.

161

The application of cement dust coat will not be permitted.

162

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.

163

Concrete floor surfaces to receive ceramic tile shall be floated to grade and then, before final set of the concrete, the floated surfaces shall be roughened with stiff bristled brushes or rakes.

164

Finished surfaces of floor slabs shall not deviate more than 3 mm from the lower edge of a 3‑meter long straight edge.

165

Finishing formed surfaces.‑-Formed concrete surfaces shall 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 shall 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 shall be sanded with power sanders or other approved abrasive means until smooth, even surfaces of uniform texture and appearance are obtained.

166

Cement mortar, patching and finishing materials used to finish exposed surfaces of concrete shall closely match the color of surrounding surfaces.

167

Nonskid abrasive aggregate finish.‑-Where shown on the plans, walkways shall receive a nonskid abrasive aggregate (grit) finish.  The grit shall be applied uniformly at the rate of not less than 1.5 kg/m2 and tamped into the floated concrete surface while the concrete is plastic.  The grit shall be buried about 0.7‑diameter of each particle into the concrete.

168

CURING CONCRETE.--

169

General.‑-Freshly placed concrete shall be protected from premature drying and excessive cold or hot temperatures.

170

Initial curing of floor slabs shall start as soon as free water has disappeared from the concrete surface.  The concrete shall be kept continuously wet by application of water for not less than 7 days after the concrete has been placed.

171

Cotton mats, rugs, carpets, or sand blankets may be used as a curing medium to retain the moisture during the curing period.  Curing materials that will stain or discolor concrete shall not be used on surfaces exposed to view.

172

Prior to placing the curing medium, the entire surface of the concrete shall be kept damp by applying water with a nozzle that so atomizes the flow that a mist and not a spray is formed, until the surface of the concrete is covered with the curing medium.  At the expiration of the curing period, the concrete surfaces shall be cleared of all curing mediums.

173

Concrete surfaces, other than floor slabs, shall be kept moist for a period of at least 5 days by leaving the forms in place or by covering the exposed surfaces using moist rugs, cotton mats or other curing materials approved by the Engineer.

174

Concrete curbs, sidewalks, collars, and gutter depressions may be cured with a curing compound.

175

PROTECTING CONCRETE.--

176

General.‑-Concrete shall not be placed on frozen or frost covered surfaces.

177

Concrete shall be protected from damage due to rain, freezing or inclement weather, and shall be maintained at a temperature of not less than 4°C for 72 hours.  When required by the Engineer, the Contractor shall provide a written outline of his proposed methods of protecting concrete.

178

Vehicles, equipment, or concentrated loads weighing more than 140 kg individually and material stockpiles weighing more than 240 kg/m2 will not be permitted on the concrete within 10 calendar days after placing.

179

SPECIAL TREATMENTS.--

180

Concrete hardener.‑-Chemical concrete hardener shall be applied to the floor surfaces shown on the plans, prior to the application of concrete sealer.  Surfaces shall be clean and dry before the application of hardener.

181

The solution shall be applied in accordance with the manufacturer's instructions.

182

After the hardener has dried, the surface shall be mopped with water to remove encrusted salts.

183.  For sand and salt storage buildings edit to reference "Water Repellant Sealant" in Division 7.

Concrete sealer.‑-Concrete sealer shall be applied to the concrete surfaces designated on the plans in accordance with the manufacturer's instructions for heavy duty use.  The sealer shall be applied to dry concrete surfaces.

184

Epoxy resin adhesive.--Epoxy resin adhesive shall be applied to concrete surfaces shown on the plans.  Epoxy resin adhesive shall be mixed and applied in accordance with the manufacturer's recommendations.

185

Epoxy mortars.‑-Epoxy for use as a binder in epoxy mortars shall be thoroughly mixed together before the aggregate is added, and unless otherwise specified, the mix proportions shall consist of one part binder to approximately 4 parts of aggregate, by  volume.

186

All surfaces against which epoxy mortars are to be applied shall be free of rust, paint, grease, asphalt, and loose or deleterious material.

