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Section 32 13 13

2018-08-15
Concrete Paving, Curbs and Gutters


Use this section to specify requirements for cast-in-place concrete sidewalks, driveways, parking areas, aprons, pads, curbs, gutters and precast concrete sidewalk blocks.  
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1.
General

1.1
RELATED Requirements
.1
Fill Materials:
Section 31 05 13.

.2
Site Excavating, Filling and Grading:
Section 31 23 10.

1.2
REFERENCE DOCUMENTS

.1
American Society for Testing and Materials (ASTM):

	.1
	ASTM A1064 / A1064M - 17
	Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and deformed, for Concrete.

	.2
	ASTM C295 / C295M - 12
	Standard Guide for Petrographic Examination of Aggregates for Concrete

	.3
	ASTM C309 - 11
	Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete

	.4
	ASTM D1751 - 04 (2013)e1
	Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types)


.2
Canadian Standards Association (CSA):

	.1
	CAN/CSA-A3001-13
	Cementitious Materials for Use in Concrete

	.2
	CSA A23.1-14/A23.2-14
	Concrete Materials and Methods of Concrete Construction / Test Methods and standard practices for Concrete

	.3
	CAN3-A266.1-M78
	Air-Entraining Admixtures for Concrete

	.4
	CSA A23.4-16
	Precast Concrete - Materials and Construction

	.5
	CSA G30.18-09 (R2014)
	Carbon Steel Bars for Concrete Reinforcement


1.3
DETAIL DRAWINGS

.1
Following detail drawings are appended hereto and form part of this Section.

Number
Title

32 13 13.01
Standard Curb & Gutter

32 13 13.02
Sidewalk & Swale Gutter Details

32 13 13.03
Standard Curb

32 13 13.04
Curb Ramp

32 13 13.05
Driveway Detail

SPEC NOTE:  Include only those Detail Drawings applicable to the Project.  Coordinate working drawing details with Detail Drawings.

1.4
SUBMITTALS

.1
Comply with requirements of [Section 01 33 00 – Submittal Procedures] [Division 01].

.2
Submit product literature for curing compound [and sealer].

1.5
TESTING

SPEC NOTE:  Edit this article to suit quantity and significance of work.  Delete if there is no intent to test.

.1
The Province may appoint and pay for services of a testing agency to do the following:

.1
Test fine and coarse aggregate.

.2
Take three test cylinders from load, or fraction thereof, of each type of concrete placed in any one day.  Test cylinders will be cured on job‑site under same conditions as concrete it represents.

.3
Test one cylinder in 7 days and remaining two cylinders in 28 days.

.4
Take at least one slump test and one entrained air test for each set of test cylinders taken.

.5
Take one additional test cylinder when the temperature is likely to fall below 5°C within 48 hours after placement and no provisions have been made to heat the concrete to greater than 10°C.  Test cylinder will be cured on job‑site under same conditions as concrete it represents and to be tested in 7 days.

.6
Immediately report results of field tests to the Contractor, for information only.

.2
Submit the following to testing firm's laboratory:

.1
Proposed concrete mix design.

.2
Samples of fine and coarse aggregate, obtained in accordance with CSA A23.2, Sampling Aggregates For Use in Concrete.

.3
Results of Petrographic Examination to CSA A23.2, of aggregate representative of materials to be used for project.

.3
Advise testing firm in advance of concrete placement.

.4
The Province may order additional testing at any time.  The Contractor shall pay for those tests which indicate failure to comply with requirements.

1.6
FIELD SAMPLES

SPEC NOTE:  Include this article only if exposed aggregate concrete finishing, V‑joint finish or other special finishes are specified.

.1
Prepare minimum 0.9 m x 0.9 m field sample of [exposed aggregate] [V‑Joint] [      ] finish.

.2
Approved sample will establish minimum standard and may be incorporated into work of this Section.

2.
Products

2.1
MATERIALS

.1
Sand Cushion:  sand as specified in Section 31 05 13.

.2
Granular Cushion:  20 mm crushed gravel as specified in Section  31 05 13.

.3
Portland cement:  to CAN/CSA‑A5, grey color.

.4
Aggregates For Concrete:  to CSA A23.1 and as follows:

.1
Ironstone content of aggregate shall not exceed the following percentage by mass when tested to ASTM C295:
.1
Coarse Aggregate:  maximum 1%.

.2
Fine Aggregate, Retained on 2.5 mm Sieve:  maximum 1.5%.

.5
Water:  to CSA A23.1.

.6
Air Entraining Admixture:  to CAN3‑A266.1.

2.2
REINFORCEMENT

.1
Deformed Steel Bars:  to CSA G30.18.

.2
Welded Wire Fabric:  to ASTM A185.

.3
Tie Bar for Construction Joints:  plain steel bars to CSA G30.18.

.4
Anchor Pins:  plain steel bar to CSA G30.18, hot dip galvanized, as detailed.

2.3
CONCRETE MIX

.1
Conform to CSA A23.1 except as otherwise specified.

.2
Supply concrete mix as follows:

SPEC NOTE:  If more than one mix design is used, modify schedule as required and ensure schedule indicates the components or locations where different mixes are required.

	
	Min. Comp.

Strength

@ 28 Days

(MPa)
	Max.

Water/

Cement

Ratio
	Nominal

Aggreg.

Size

(mm)
	Slump

Range

(mm)
	Air

Content

Range

%
	Minimum

Cement

Content

(kg/m3)
	Cement

Type

	All Concrete

Paving, Curbs,

and Gutters
	30
	0.45
	20-5
	30-70
	6-8
	335
	[10][50]



	OR

	
	
	
	
	
	
	

	[           ]


	[  ]
	[  ]
	[  ]
	[  ]
	[  ]
	[  ]
	[  ]

	[           ]


	[  ]
	[  ]
	[  ]
	[  ]
	[  ]
	[  ]
	[  ]


SPEC NOTE:  Select Sulfate Resistant ‑ Type 50 Cement when high sulphate resistance is required.

.3
Temperature of concrete mix at placing shall be no less than 10°C and no greater than 27°C.  Provide mix toward lower end of temperature range during hot weather and toward higher end of temperature range during cold weather, in accordance with CSA A23.1.

.4
Use of admixtures, other than air‑entraining admixtures, are not permitted without prior written approval of the Province.  Use of fly-ash is not permitted.

2.4
PRECAST CONCRETE SIDEWALK BLOCKS

.1
Concrete ingredients, admixtures and reinforcing steel:  to CSA A23.4.
.2
Size:  610 mm x 760 mm x 45 mm.

.3
Finish:  standard textured manufacturer's finish.

2.5
ACCESSORIES

.1
Form oil:  non‑staining mineral type.

.2
Formwork:  premanufactured and profiled steel or wood forms.

.3
Poured Joint Filler:  Asphalt elastic compound.
.4
Preformed Joint Filler:  asphalt impregnated type to ASTM D1751.

.5
Curing Compound:  to ASTM C309, Type 2 white pigmented, Class B resin‑based, liquid membrane-forming type.

3.
Execution

3.1
SUBGRADE PREPARATION

.1
Construct subgrade to elevation and grade indicated.

.2
Compact subgrade to 95% Standard Proctor Maximum Dry Density.

.3
Excavate soft spots and fill with 50 mm crushed gravel compacted to 95% Standard Proctor Maximum Dry Density.

OR

.1
Prepare subgrade as specified in Section 31 23 10.

3.2
SAND AND GRANULAR CUSHION

.1
Place 150 mm thick [sand layer] [and] [crushed gravel layer] on prepared subgrade, and compact to 95% Standard Proctor Dry Density
.2
Place 50 mm thick sand cushion layer for precast sidewalk blocks and compact to 95% Standard Proctor Dry Density.

3.3
REINFORCEMENT

.1
Clean reinforcement of loose rust and mill scale.

.2
Place reinforcement as indicated on drawings.

SPEC NOTE:  Coordinate with drawings.

.3
Place 10M tie bars at 300 mm spacing and extend 300 mm into both sides of construction joints.  Set half of tie bar lengths in capped sleeves to allow longitudinal movement.

3.4
PLACING CONCRETE

.1
Obtain the Province's approval of formwork and reinforcement before placing concrete.

.2
Moisten sand and granular cushion to prevent absorption of water from freshly placed concrete.

.3
Coat surfaces of manholes, catch basins [and] [    ] with form oil to prevent bond with concrete.

.4
Place concrete in accordance with requirements of CSA A23.1 unless otherwise specified.

.5
Do not place concrete on, or against, any surface that is at less than 5°C or will lower the temperature of the concrete in place, below the values specified in CSA A23.1.

.6
Vibrate by means of vibrating screed or pencil vibrator.

.7
Ensure reinforcement, inserts, embedded parts, formed joints and [        ] are not disturbed during concrete placement.

.8
Screed concrete and float.  Do not float while bleed water is still present.

.9
End all pours using construction joints coinciding with surface or contraction joints.

3.5
JOINTS

.1
Construct joints true to line with faces perpendicular to surface of paving.  Construct transverse joints at right angles to paving centreline and longitudinal joints, unless otherwise indicated.

.2
Expansion Joints At Building Face or Other Vertical Abutments:  place 15 mm wide preformed joint filler 5 mm below finished surface for full width and depth of concrete.

.3
Contraction Joints For Concrete Paving, Curbs and Gutters:  construct 35 mm deep by 5 mm wide joints [3 m on centre] [where shown on drawings] by means of marking tool or other approved method.

SPEC NOTE:  Coordinate joint spacing and locations with drawings.

.4
Surface Joints:  construct 15 mm deep by 5 mm wide joints [centred between contraction joints] [where shown on drawings] by means of marking tool or other approved method.

.5
Align curb, gutter, and sidewalk joints.

3.6
FINISHING

SPEC NOTE:  If special finishes required, modify this article accordingly.

.1
Remove face‑of‑curb and gutter forms after initial set of concrete.

.2
Finish concrete surfaces as follows:

	Item


	Description of Finish

	
	

	Sidewalks
	Light broom pulled perpendicular to centreline

	
	

	Curbs & Gutters
	Trowel; and light broom pulled parallel to length

	
	

	Inclined Vehicular 

Drivewaysand Ramps
	[Broom perpendicular to slope] [V‑joint perpendicular to slope] [Herringbone V‑joint as indicated on drawings] [        ]

	
	

	
	

	Vehicular Paving
	[Swirl] [, non-directional] [medium wood float] [burlap drag] [stiff broomed] non‑skid finish [as indicated]




.3
Do not trowel surfaces while bleed water is still present.  Work surfaces as little as possible to achieve finish.

.4
Edge Finishing:  finish edges, including joints, with 50 mm wide edgeing tool having 6 mm radius edge.

.5
Where broom finish specified, use approved nylon brush to provide uniform texture and pattern.

.6
Do not add water before or during finishing operation.

3.7
CURING AND PROTECTION

.1
Cure freshly deposited concrete in accordance with CSA A23.1.

.2
Apply curing compound immediately after finishing, in accordance with manufacturer's instructions.  Promptly re-coat areas subjected to heavy rainfall within 3 hours after initial application.

.3
When ambient air temperature is at or below 5°C, or when there is a probability of it falling to 5°C within 24 hours of placing, provide cold weather protection until a period of 7 days of concrete temperature at or above 10°C has been attained.  Protection shall meet requirements of CSA A23.1.

.4
Estimate rate of surface moisture evaporation in accordance with CSA A23.1 and provide protection from drying as required.

.5
Keep vehicular traffic off paved areas until paving has cured sufficiently to support such loads.

3.8
TOLERANCES

.1
Meet following criteria for exposed concrete surfaces:

.1
Trueness of surface:  6 mm maximum deviation in 3 m length.

.2
Elevation:  15 mm maximum deviation from [drawings] [grade on survey stakes].

SPEC NOTE:  Specify allowable deviation to grade on survey stakes only when survey stakes will be provided outside of this Contract.

.3
Alignment:  25 mm maximum deviation from [drawings] [survey stakes].

3.9
INSTALLATION OF PRECAST CONCRETE SIDEWALK BLOCKS

.1
Place and level precast concrete sidewalk blocks, ensuring full contact with sand cushion and edges are level with adjacent blocks.

.2
Adjust compacted sand cushion as required to eliminate rocking of sidewalk blocks when pressure is applied at any given corner.

.3
Brush entire sidewalk block area with sand to fill spaces between blocks.  Remove excess sand.

END OF SECTION
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