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Section 32 12 16

2018-08-15
Asphalt Concrete Pavement

	Refer to “LEED Notes and Credits” page for additional guidance for LEED projects.

Delete LEED items if project:

.1
is excluded by the Department’s policy on LEED, or

.2
the Department has determined that the work of this Contract is not to attain a LEED rating.


Use this Section to specify asphalt concrete pavement required for parking lots, driveways, and access roads. 

This Master Specification Section contains:

.1
This Cover Sheet

.2
Data Sheet - Definitions

.3
Specification Section Text:

1.
General

1.1
Section Includes

1.2
Related Requirements
1.3
Reference Documents

1.4
Submittals

1.5
Mixing Plant Qualifications

1.6
Testing and Inspection by the Province
1.7
Sequencing and Scheduling

1.8
Delivery, Storage and Handling

2.
Products
2.1
Bituminous Materials

2.2
Aggregate

2.3
Aggregate Gradation Schedule

2.4
Pavement Mixture

2.5
Accessories

3.
Execution

3.1
Examination

3.2
Protection of Existing Work

3.3
Primer Application

3.4
Pavement Mix and Placement Temperatures

3.5
Paving, Generally

3.6
Single Lift Pavement

3.7
Two Lift Pavement

3.8
Paving at Catch Basins, Manholes and Valves

3.9
Clean-up

3.10
Protection of Completed Work

LEED Notes:
Refer to Section 01 35 18 – LEED Requirements for:

1.
Requirements necessary for this project to obtain points required for certification.
2.
Confirmation of LEED prerequisites and credits affecting this Section; not all are mandatory for certification
Maintain built-in sustainability regardless of LEED requirements for:

.1
Recycling, reuse of materials, components and assemblies.

.2
Diversion of construction waste from landfills.

.3
Use of recycled materials, local materials, rapidly renewable and durable materials.

.4
Maintain healthy indoor environment during constructing.

.5
Provide for thermal comfort, access to views and daylight for indoor spaces.

.6
Foster innovation into facility design and planning.

LEED Credits:
Sustainable Sites

.1
Credit – Heat Island Reduction
SPEC NOTE:  The heat island effect occurs in urban areas where warmer temperatures are experienced as a result of hard construction surfaces that retain more solar energy.  These surfaces include streets, sidewalks, parking lots, buildings, etc.  The heat island effect can be mitigated by providing light coloured reflective surfaces, pervious surfaces, and by providing shading.

Whenever possible specify light coloured pavement options, pervious paving, or other strategies that will reduce the heat island effect.

Asphalt Concrete Pavement:  A hot mixture of asphalt cement and graded aggregate of specified quality, prepared, placed and compacted to specified requirements.

Fog Seal:  Light application of slow setting asphalt emulsion used to renew old asphalt surfaces and seal small cracks and surface voids.

Prime Coat:  An application of low viscosity liquid asphalt to prepare granular or soil cement base surface for application of asphalt concrete pavement.

Sand Seal:  An application of asphaltic material covered with fine aggregate used to improve the skid resistance of slippery pavements.

Slurry Seal:  A mixture of slow setting asphalt emulsion, fine aggregate, mineral filler and water used to fill cracks and sealed areas of old pavements to restore a uniform surface texture and seal the surface.

Tack Coat:  Very light application of liquid asphalt used to ensure a bond between the surface being paved and the overlying course.

1.
General

1.1
SECTION INCLUDES

.1
This Section includes requirements for asphalt concrete pavement over a [granular] [soil cement] base course.  This Section does not include requirements for the base construction.

1.2
RELATED Requirements
.1
Site Excavating, Filling and Grading:
Section 31 23 10.

.2
Soil Cement Base Course:
Section 31 32 13.

.3
Granular Base:
Section 32 11 16.

.4
[Asphalt Concrete Pavement Repairs:
Section 32 12 17.]

.5
Road and Parking Appurtenances:
Section 32 17 10.

.6
Pavement Markings:
Section 32 17 23.

1.3
REFERENCE DOCUMENTS

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

	.1
	ASTM D242 / D242M - 09(2014)
	Standard Specification for Mineral Filler for Bituminous Paving Mixtures

	.2
	ASTM D692 / D692M - 15
	Standard Specification for Course Aggregate for Bituminous Paving Mixtures

	.3
	ASTM D946 / D946M - 15
	Standard Specification for Penetration-Graded Asphalt Binder for Use in Pavement Construction

	.4
	ASTM D979 / D979M - 15
	Standard Practice for Sampling Bituminous Paving Mixtures

	.5
	ASTM D995‑95b (2002)
	Standard Specification for Mixing Plants for Hot‑Mixed, Hot‑Laid Bituminous Paving Mixtures

	.6
	ASTM D1073 - 16
	Standard Specification for Fine Aggregate for Bituminous Paving Mixtures

	.7
	ASTM D2027 / D2027M - 13
	Standard Specification for Cutback Asphalt (Medium-Curing Type)


.2
Canadian General Standards Board (CGSB):

	.1
	CAN/CGSB-8.2-M88
	Sieves, Testing, Woven Wire, Metric.


SPEC NOTE:  Delete LEED standards for projects not pursuing LEED certification.

.3
[Canada Green Building Council (CaGBC)  

.1
LEED V4 for Building Design and Construction, Website: www.cagbc.org]
1.4
SUBMITTALS

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

.2
Submit mix design for pavement to the Province for approval, not less than three days prior to commencing paving.  

1.5
MIXING PLANT QUALIFICATIONS

.1
Asphalt concrete mixing plants shall conform to ASTM D995.
1.6
TESTING AND INSPECTION BY The province
SPEC NOTE:  Delete this article if testing is not intended for this project.  If circumstances require different criteria for sampling, revise accordingly.

.1
The Province will engage the services of a testing agency to take samples and test them for conformance to this Section.  Sampling will follow recommended practice of ASTM D979.
1.7
SEQUENCING AND SCHEDULING

SPEC NOTE:  Include this article when paving specified may interfere with access to and use of occupied buildings.

.1
Sequence and schedule work so as to provide access to building[s] at all times.  Arrange work so as not to interfere with normal use of premises.

1.8
Delivery, Storage and Handling

.1
Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 – Waste Management and Disposal.

2.
Products

2.1
BITUMINOUS MATERIALS

.1
Primer:  [to ASTM D2027, MC‑30] [                                        ].

.2
Asphalt Cement:  to ASTM D946, penetration grade [150 ‑ 200A] [200 ‑ 300A].

SPEC NOTE:  Specify type 150 - 200A for projects north of Calgary and type 200 - 300A for projects in Calgary and south.

2.2
AGGREGATE

.1
Aggregate shall consist of crushed stone, crushed gravel, sand, mineral filler, to ASTM D692 and ASTM D1073.

.2
Mineral filler may be portland cement, pozzolan, or commercially ground stone dust conforming to ASTM D242.
.3
A minimum of 60% of aggregate retained on the 5 mm sieve shall have at least one fractured face.

2.3
AGGREGATE GRADATION SCHEDULE

.1
Gradation of aggregate shall be through sieves to CAN/CGSB‑8.2, as follows:

Nominal

  Percent By Weight Passing Sieve Sizes  

Sieve 
Mineral

Opening
10.0*
12.5*
16.0*
20.0*
Filler


20.0 mm



100


16.0 mm


100
85‑95


12.5 mm

100
80‑95
70‑90


10.0 mm
100
83‑95
70‑85
63‑87


5.0 mm
55‑85
48‑77
50‑70
40‑68


2.5 mm
32‑67
35‑60
35‑55
28‑55


1.25 mm
25‑54
25‑48
25‑45
20‑45


630 µm
17‑40
15‑40
18‑40
13‑35
100


315 µm
8‑30
10‑30
10‑30
8‑28
95‑100


160 µm
5‑20
5‑20
5‑20
5‑18


80 µm
2‑10
2‑10
2‑10
2‑10
70‑100

*Maximum size of aggregate (mm).

2.4
PAVEMENT MIXTURE

.1
Design and prepare hot-mixed, hot-laid pavement mixtures utilizing asphalt cement and aggregate to meet the Marshall Mix Design Schedule, as follows:

Marshall Mix


Design Property
  Maximum Aggregate Size (mm)  

10.0
12.5
16.0
20.0

Number of blows

per specimen
50
50
50
50

Minimum stability

at 60°C (kN)
5.4
5.4
5.4
5.4

Flow (0.25 mm units)
8‑18
8‑18
8‑18
8‑18

Percent air voids

in mix
3‑5
3‑5
3‑5
3‑8

Minimum percent

voids in mineral

aggregate
15.5
15
14.5
14

Minimum asphalt


film thickness

(µm)
6.5
6.5
6.5
6.5

.2
Do not change approved mix design without written approval by the Province.

2.5
ACCESSORIES

.1
Adjustment Rims:  as required to adjust elevation of manhole rims and valve chambers.

3.
Execution

3.1
EXAMINATION

.1
Examine prepared base before paving.  Report any defects in base to the Province.  Do not commence work if base is frozen or otherwise unsatisfactory.

3.2
PROTECTION OF EXISTING WORK

.1
Protect structures, buildings, sidewalks, landscaping and other surface features against damage caused by paving operations and asphalt spray.

3.3
PRIMER APPLICATION

.1
Apply primer at [0.90 ‑ 1.50][1.20 ‑ 2.20]  litres per square metre.

SPEC NOTE:  Specify 0.90 ‑ 1.50 litres per square metre for typical granular bases.  These are considered to be tightly graded surfaces.  Specify higher range for open graded surfaces.

.2
Allow primer to be absorbed completely by base surface.

3.4
PAVEMENT MIX AND PLACEMENT TEMPERATURES

.1
Mix and place asphalt concrete heated to temperatures between 121 ‑ 163 degrees Celsius.

.2
Place pavement at ambient air temperatures at or above 5 degrees Celsius.

3.5
PAVING, GENERALLY

.1
Place pavement to elevations and grades indicated on drawings.

.2
Uniformly grade pavement surfaces.  Provide gradual transitions in slopes.  Maximum surface depressions shall be 5 mm below a 3.0 m long straight edge.

SPEC NOTE:  Ensure drawings show elevations and grades.

.3
Compact pavement to minimum 97% of Marshall Design Density.

.4
Do not use pneumatic‑tire rollers with wobbly type wheels.

3.6
SINGLE LIFT PAVEMENT

SPEC NOTE:  Specify single lift if total thickness of asphalt concrete pavement specified is 65 mm or less.  Delete this article if two lifts are specified.  

.1
Place pavement in a single lift to a minimum total compacted thickness of [50] [  ] mm [and as indicated on drawings].

.2
Maximum Aggregate Size:  12.5 mm or 16.0 mm.

3.7
TWO LIFT PAVEMENT

SPEC NOTE:  Specify two lifts if total thickness of asphalt concrete pavement specified is more than 65 mm.  Delete this article if single lift is specified.  

.1
Place pavement in two lifts as follows [and as indicated on drawings]:

.1
Base lift:  [50] [75] [   ] mm thickness.

.2
Surface lift:   [50] [40] [   ] mm thickness.

.3
Maximum Aggregate Size:

.1
Base Course:  12.5, 16.0 or 20.0 mm.

.2
Surface Course:  10.0, 12.5 or 16.0 mm.

3.8
PAVING AT CATCH BASINS, MANHOLES AND VALVES

.1
Ensure surface drainage to catch basins and catch basin manholes.

.2
Ensure that surface runoff will not drain into sanitary and storm sewer manholes and valve chambers.

.3
Do not pave over manholes, valves and valve chambers.  Adjust valve tops, valve chamber rims and manhole rims to finished adjacent pavement elevation [as indicated on drawings].

.4
Clean out manholes and ensure free operation of valves after completion of paving operation.

3.9
CLEAN‑UP

.1
Remove loose pavement and aggregate from site.

.2
Remove all spillage and over‑spray of liquid asphalt from pavement, sidewalks, buildings and other listed features.

.3
Clean out manhole pits and ensure free operation of valves after completion of paving operations.

3.10
PROTECTION OF COMPLETED WORK

.1
Keep vehicular traffic off newly paved areas until pavement surface temperature has cooled below 39 degrees Celsius.  Do not permit stationary loads on pavement until 24 hours after placement.


END OF SECTION
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