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2010-10-01
Asphalt Concrete Pavement Repairs


Use this Section to specify repairs to existing asphalt concrete pavement, including pavement overlays, slurry seals, sand seals, fog seals, and removal and replacement of relatively small areas of pavement.
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Asphalt Concrete Pavement:  A hot mixture of uniformly mixed asphalt cement and graded aggregate, prepared, placed and compacted as specified.

Crack Filler:  A bituminous material used to fill and seal cracks in an existing pavement.

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 rapid-setting asphalt material covered with fine aggregate used to improve the skid resistance of slippery pavements.

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

Tack Coat:  A light application of a bituminous material to an existing relatively non-absorptive surface to provide a thorough bond between old and new surfacing.

1.
General

1.1
SECTION INCLUDES

.1
This Section includes requirements for maintenance of existing asphalt concrete pavements including seal coats, patching and crack filling, and pavement overlays.

1.2
RELATED Requirements
.1
Fill Materials:
Section 31 05 13.

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

.3
Soil Cement Base Course:
Section 31 32 13.

.4
Granular Base:
Section 32 11 16.

.5
[Asphalt Concrete Pavement:
Section 32 12 16.]

.6
Road and Parking Appurtenances:
Section 32 17 10.

.7
Pavement Markings:
Section 32 17 23.

1.3
REFERENCE DOCUMENTS

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

	.1
	ASTM C94
	Standard Specification for Ready-Mixed Concrete

	.2
	ASTM D242-09
	Standard Specification for Mineral Filler for Bituminous Paving Mixtures.

	.3
	ASTM D692-09
	Standard Specification for Course Aggregate for Bituminous Paving Mixtures.

	.4
	ASTM D946-09a
	Standard Specification for Penetration-Graded Asphalt Cement for Use in Pavement Construction.

	.4
	ASTM D977-05
	Standard Specification for Emulsified Asphalt.

	.5
	ASTM D979-01 (2006)e1
	Standard Practice for Sampling Bituminous Paving Mixtures.

	.6
	ASTM D1073-07
	Standard Specification for Fine Aggregate for Bituminous Paving Mixtures.

	.7
	ASTM D2027-97 (2004)
	Standard Specification for Cutback Asphalt (Medium-Curing Type).

	.8
	ASTM D2397-05
	Standard Specification for Cationic Emulsified Asphalt.

	.9
	ASTM D3910-07
	Standard Practices for Design, Testing, and Construction of Slurry Seal.


.2
Canadian General Standards Board (CGSB):

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


1.4
DETAIL DRAWING

SPEC NOTE:  Include Detail Drawing if applicable to project.

.1
The following detail drawing is appended hereto and forms part of this Section:


Dwg Number
Title
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Pavement Header Detail

1.5
UNIT PRICES

SPEC NOTE:  This article applies only to unit price contracts.  Delete for stipulated price contracts.  Edit to suit project scope.

.1
Pavement Overlay:

.1
Unit Description:  Asphalt concrete supplied, placed and compacted on an existing pavement base, including [pavement grinding,] surface cleaning [application of tack coat] [and adjustment of manhole rims and valve chambers].

.2
Unit of Measurement:  by [square metre of specified thickness placed] [tonne].

SPEC NOTE:  Specifying pavement by square meter makes quantity a cost to the contractor.  Specifying by tonne makes quantity a source of revenue.

.2
Repairs:

SPEC NOTE:  Include saw cutting under "Repairs" if a minor item.  Specify under "Pavement Cutting" if extensive cutting required.

.1
Unit Description:  Asphalt concrete pavement repairs including:

.1
[Saw cutting existing pavement].

.2
[Removal and disposal of damaged pavement].

.3
[Granular base preparation].

.4
[Application of tack coat].

.5
[Supply, placement and compaction of new asphalt concrete pavement].

.6
[Adjustment of manhole rims and valve chambers].

.7
[            ].

.2
Unit of Measurement:  [by square metre of specified thickness placed] [by tonne] of new asphalt concrete pavement].

.3
Crack Filling:

.1
Unit Description:  Pavement crack filling including crack preparation and placement of crack filler.

.2
Unit of Measurement: [by metre measured along crack] [by lump sum].

SPEC NOTE:  Delete unit price for tack coat if it is included in unit price for pavement overlay.

.4
Tack Coat:

.1
Unit Description:  Tack coat sprayed on existing pavement to specified application rate.

.2
Unit of Measurement:  [by square metre measured in place] [by lump sum].

.5
Seal Coats:

.1
Unit Description:  [Slurry] [Sand] [Fog] seal coat including pavement cleaning and application of the seal coat.

.2
Unit of Measurement:  [by square metre measured in place] [by lump sum].

.6
Pavement Cutting:

SPEC NOTE:  Delete "Pavement Cutting" if saw cutting included under "Repairs".

.1
Unit Description:  Pavement cutting by using a saw or other approved method to achieve a straight edge prior to other work.

.2
Unit of Measurement: [by metre measured along cut] [by lump sum].

SPEC NOTE:  Delete unit price for pavement grinding if it is included in unit price for pavement overlay.

.7
Pavement Grinding:

.1
Unit Description:  Pavement grinding (cold milling) including removal of excess material from site.

.2
Unit of Measurement:  [by square metre] [by lump sum].

SPEC NOTE:  Delete unit price for adjustment of manhole rims and valve chambers if it is included in unit price for pavement overlay or pavement repairs.

.8
Adjusting Manhole Rims and Valve Chambers [in Overlays] :

.1
Unit Description:  Adjusting manhole rims and valve chambers including supply and removal of adjustment rings.

.2
Unit of Measurement [by unit each].

1.6
SUBMITTALS

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

.2
Submit mix design for pavement to Minister for approval, not less than three (3) days prior to commencing paving.
.3
Submit product information on seal coats and crack fillers.

.4
Submit information on proposed soil sterilant.

1.7
MIXING PLANT QUALIFICATIONS

.1
Asphalt concrete mixing plants shall conform to ASTM C94.
1.8
TESTING AND INSPECTION BY MINISTER

SPEC NOTE:  Delete this article if testing is not intended for this project.  If circumstances require different criteria for sampling, revise accordingly.

.1
The Minister will engage the services of a testing agency to take samples for testing.  Sampling will follow recommended practice of ASTM D979.

1.9
SEQUENCING AND SCHEDULING

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

1.10
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.

.3
Tack Coat:  emulsified asphalt, [SS‑1][SS‑1h] to ASTM D977] [            ].

.4
Fog Seals:  emulsified asphalt, [CSS‑1h to ASTM D977] [               ].

.5
Slurry Seal:  emulsified asphalt, [CSS‑1h to ASTM D977] [CSS‑1h to ASTM D2397].

.6
Sand Seal:  emulsified asphalt, [CRS-1 to ASTM D2397] [               ].

.7
Crack Filler:  [                                      ].

2.2
AGGREGATE

.1
Aggregate for Asphalt Concrete:  crushed stone, crushed gravel, sand, mineral filler, to ASTM D692.  A minimum of 60% of aggregate retained on 5 mm sieve shall have at least one fractured face.

.2
Aggregate for Slurry and Sand Seals:  clean natural or crushed sand, and mineral filler if required, to ASTM D1073.

.3
Mineral Filler:  Portland Cement, pozzolan and commercially ground stone dust conforming to properties specified in ASTM D242.

2.3
AGGREGATE GRADATION SCHEDULE

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

     Percent by Weight Passing Sieve Sizes   

Nominal
Mineral
Slurry
Sand

Sieve Opening
10.0*
12.5*
 16.0*
Filler
Seal
Seal


20.0 mm








16.0 mm


100





12.5 mm

100
80-95





10.0 mm
100
83-95
70-85





5.0 mm
55-85
48-77
50-70


100


2.5 mm
32-67
35-60
35-55

100
15-45


1.25 mm
25-54
25-48
25-45

55-85
0-10


630 µm
17-40
15-40
18-40
100
35-60



315 µm
8-30
10-30
10-30
95-100
20-45
0-5


160 µm
5-20
5-20
5-20

10-30



80 µm
2-10
2-10
2-10
70-100
5-15


*Maximum aggregate size (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)  
(ASTM D1559‑89)
10.0
12.5
16.0

Number of blows


per specimen
50
50
50

Minimum stability

at 60°C (kN)
5.4
5.4
5.4

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

Percent air voids in mix
3‑5
3‑5
3‑5

Minimum percent


voids in mineral

aggregate
15.5
15
14.5

Minimum asphalt


film thickness

(micrometer)
6.5
6.5
6.5

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

2.5
SEAL AND TACK COAT MIXES

.1
Slurry Seal Mix:  mineral filler, and as follows:

.1
Asphalt Content:  20-25% by weight of dry aggregate.

.2
Water Content:  10-15% by weight of dry aggregate.

.3
Prepare in slurry machine conforming to ASTM D3910.  Make sufficiently fluid to flow into cracks when applied.

.2
Fog Seal Mix:  emulsified asphalt and water in ratio of [1:1] [  ].

.3
Tack Coat Mix:  emulsified asphalt and water in ratio of 1:3.

2.6
ACCESSORIES

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

.2
Soil Sterilant:  vegetation control chemical removing present growth and through residual soil action preventing the establishment of future growth.

3.
Execution

3.1
EXAMINATION AND SURFACE PREPARATION

.1
Examine base before paving.  Report defects in base to Minister.  Do not start paving if base is frozen or otherwise unsatisfactory.

.2
As near as practicable prior to applying seal coats and overlay:

.1
Clean existing pavement surface with mechanical sweeper to remove loose stones, sand and dust.

.2
Spray soil sterilant on clean pavement and in cracks, in accordance with manufacturer's instructions.

.3
As near as practicable prior to crack filling, clean out cracks with a mechanical router or a high pressure jet of air to remove loose materials.

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
PAVEMENT REPAIRS

.1
Cut existing pavement using a saw or other method approved by Minister to leave a straight, vertical cut against which asphalt concrete will be placed.

.2
Excavate broken pavement and unsuitable gravel and subgrade materials to a depth of [300] [   ] mm below design finished grade.  Compact remaining gravel or subgrade to [98%] [   ] of Standard Proctor Maximum Dry Density.

.3
Place [20 mm crushed gravel] [      ] compacted to [100%] [   ] of Standard Proctor Maximum Dry Density, to depth required to receive specified thickness of asphalt concrete at grades [conforming to surrounding existing pavement] [indicated on drawings].

.4
Spray tack coat on prepared gravel base and on vertical pavement edges at a rate of 0.25 ‑ 0.70 liters per square metre, using a pressure distributor.

.5
Place [50] [  ] mm thickness of 12.5 mm or 16.0 mm maximum aggregate size asphalt concrete.  Compact to 97% of Marshall Design Density.

3.4
PAVEMENT OVERLAY

.1
Grind pavement along curb and gutters, doorways and other surface features where a smooth transition to the new pavement is required.  Grind out sufficient pavement to allow at least a 20 mm deep overlay.  [Remove excess ground pavement from site.]  [Use ground pavement as crushed gravel for pavement repairs.]

.2
Apply tack coat at a rate of 0.25 ‑ 0.70 litres per square metres, using a pressure distributor.

.3
Place an average lift of [30] [40] [50] [   ] mm thickness of 10.0 mm or 12.5 mm maximum aggregate size asphalt concrete overlay on existing pavement [where indicated on drawings and] laid to specified elevations and grades.

.4
Compact to 97% of Marshall Design Density.

3.5
MIX AND PLACEMENT TEMPERATURES

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

.2
Do not heat asphalt cement to above 175 degrees Celsius.

.3
Place asphalt concrete when ambient air temperature is at or above 5 degrees Celsius.

3.6
EQUIPMENT

.1
Do not use pneumatic‑tire rollers with wobbly type wheels.

.2
Slurry mix spreading equipment shall be in accordance with ASTM D3910.

3.7
REPAIRS AT CATCH BASINS, MANHOLES, VALVES

.1
Where applicable, adjust manhole and catch basin rims and valve boxes to accommodate increased pavement depth.  Do not pave over manholes and water valves.
.2
During paving operations, ensure positive surface drainage to catch basins and catch basin manholes.

.3
Ensure that surface runoff will not drain into sanitary sewer manholes.

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

3.8
APPLICATION OF FOG SEAL

.1
Apply fog seal at rate of 0.50 litres per square metre, using pressure distributor.

.2
Ensure seal is applied evenly.

3.9
APPLICATION OF SLURRY SEAL

.1
Wet surface immediately before application of slurry mixture.

.2
Apply slurry mixture with spreader to depth not exceeding 8 mm.  Apply mixture evenly.  Ensure penetration into scaled areas and cracks.  Roll if necessary.

3.10
APPLICATION OF SAND SEAL

.1
Apply asphalt material at rate of 0.60 litres per square metre, using pressure distributor.

.2
Apply sand uniformly at rate of 0.004 m3 per m2, using mechanical spreader.

.3
Roll sand until smooth and thoroughly compacted surface is obtained.

3.11
CLEAN‑UP

.1
Remove loose asphalt concrete pavement and aggregate and excess ground pavement from site.

.2
Remove spillage or over-spray of liquid asphalt from pavement, sidewalks, building and other site features.

3.12
PROTECTION OF COMPLETED WORK

.1
Keep vehicular traffic off newly paved areas until pavement surface temperature has cooled below 39 degrees Celsius.  Prohibit stationary loads on pavement repairs until 24 hours after placement.

END OF SECTION
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