
SECTION 02510
ASPHALT PAVING

PART 1
GENERAL

1.1
SECTION INCLUDES

A.
Asphaltic concrete paving; surface course, binder course and base course.

1.2
RELATED SECTIONS

A.
Section 02227 -  Excavation, Backfill and Subgrade Preparation for Paving

B.
Section 02520 ‑ Concrete Paving

C.
PA Department of Transportation (PennDOT) Standard Specifications.
1.3
SUBMITTALS

A.
Design Mix:  Before any asphaltic concrete paving is constructed, submit actual design mix to the Owner’s Civil Engineer for review and/or approval. Design mix submittal shall follow the format as indicated in the Asphalt Institute Manual MS-2, Marshall Stability Method; and shall include the type/name of the mix, gradation analysis, grade of asphalt cement used, Marshall Stability (lbs.), flow, effective asphalt content (percent), and direct references to the Standard Specifications sections for each material. The design shall be for a mixture listed in the current edition of the Standard Specifications. Mix designs over three years old will not be accepted by the owner.

B.
Material Certificates:  Submit materials certificate to the Owner’s Civil Engineer which is signed by material producer and Contractor, certifying that materials comply with, or exceed, the requirements herein.

1.4
JOB CONDITIONS

A.
Weather Limitations:

1.
Apply prime and tack coats when ambient temperature is above 40(F, and when temperature has been above 35(F for 12 hours immediately prior to application.  Do not apply when base is wet, contains excess moisture, or during rain.

2.
Construct asphaltic paving when atmospheric temperature is above 40(F.

1.5
REFERENCES

A.
Pennsylvania Department of Transportation Standard Specifications (hereafter referred to as Standard Specifications).
B.
MS-2-Mix design methods for asphaltic concrete and other hot mix types per The Asphalt Institute (AI)
C.
MS-3-Asphalt Plant Manual per The Asphalt Institute (AI)

D.
Hot Mix Asphalt Paving Handbook per US Army Corp of Engineers, UN-13 (CE MP-ET)

E.
MS-19-Basic Asphalt Emulsion Manual per The Asphalt Institute (AI)

F.
ASTM D946 - Penetration - Graded Asphalt Cement for use in Pavement Construction

G.
AASHTO M-226/ASTM D3381 Asphalt Cement

H.
AASHTO M-140/ASTM D997 or AASHTO M-208/ASTM D-2397 Tack Coat

I.
AASHTO M-117/ASTM D242 Mineral Filler

J.
AASHTO T-245/ASTM D1559 Marshall Mix Design

PART 2
PRODUCTS
2.1
MATERIALS

A.
Provide asphalt-aggregate mixture as shown on drawings. Use locally available materials and gradations, which meet the Standard Specifications and exhibit satisfactory records of previous installations.

B.
Asphalt Cement:  Comply with AASHTO M-226/ASTM D 3381; Table 2 AC-10, AC-20, or AC-30, viscosity grade, depending on local mean annual air temperature.  (See chart below):

Temperature Condition



Asphalt Grades

Cold, mean annual air temperature

AC‑10

at 7 degrees C (45 degrees F) or lower

85/100 pen.

Warm, mean annual air temperature

AC-20

between 7 degrees C (45 degrees F) and

60/70 pen.

24 degrees C (75 degrees F)

Hot, mean annual air temperature

AC-30

at 24 degrees C (75 degrees F) or higher

C.
Prime Coat:  A medium curing cut-back asphalt or an asphalt penetrating prime coat consisting of either MC-30 or SS-1h.

D.
Tack Coat:  Emulsified asphalt; AASHTO M‑140/ASTM D 997 or AASHTO M 208/ASTM D 2397, SS-1h, CSS-1, or CSS-1h, diluted with one part water to one part emulsified asphalt.

E.
Mineral Filler:  Rock or slag dust, hydraulic cement, or other inert material complying with AASHTO M-17/ASTM D 242, if recommended by applicable state highway standards.

F.
Asphalt‑Aggregate Mixture:  Unless otherwise noted on the Drawings, the Design Mix shall have a minimum stability based on a 50-blow Marshall Mix Design Procedure complying with ASTM D 1559 of 1000 lb with a flow between 8 and 16.  The Design Mix shall be within sieve analysis and bitumen ranges below:

SIEVE ANALYSIS OF MIX

Square Sieve
   Total Percent Passing
Percent Tolerance
3/4”
100
7%

1/2”
80 ‑ 100%
5%

3/8”
65 ‑ 93%
4%

#8

40 ‑ 55%
4%

#50

12 ‑ 27%
2%

#200 
0 ‑ 10%
0% 

Percent bitumen by weight of total mix:  5.0 ‑ 8.5.

Air voids:  3‑6%

Percent aggregate voids filled with asphalt cement:  70 ‑ 82%.

Allowable variance of percent bitumen by weight of total mix = 0.4

2.2
EQUIPMENT

Maintain equipment in satisfactory operating condition and correct breakdowns in a manner that will not delay or be detrimental to progress of paving operations.

PART 3
EXECUTION
3.1
PREPARATION

A.
Remove loose material from compacted base material surface immediately before applying prime coat.

B.
Proof roll prepared base material surface to check for areas requiring additional compaction and areas requiring removal and recompaction.

C.
Do not begin paving work until deficient base material areas have been corrected and are ready to receive paving.

3.2
APPLICATIONS

A.
Prime Coat:

1.
Apply bituminous prime coat to all base material surfaces where asphaltic concrete paving will be constructed.

2.
Apply bituminous prime coat in accordance with APWA Section 2204 and applicable Standard Specifications.

3.
Apply at minimum rate of 0.25 gallon per square yard over compacted base material. Apply to penetrate and seal, but not flood surface.

4.
Make necessary precautions to protect adjacent areas from overspray.

5.
Cure and dry as long as necessary to attain penetration of compacted base and evaporation of volatile substances.

B.
Tack Coat:

1.
Apply to contact surfaces of previously constructed asphaltic concrete base courses or Portland cement concrete and surfaces abutting or projecting into asphaltic concrete or into asphaltic concrete pavement.

2.
Apply tack coat to asphaltic concrete base course or sand asphalt base course. Apply emulsified asphalt tack coat between each lift or layer of full depth asphaltic concrete and sand asphalt bases and on surface of all such bases where asphaltic concrete paving will be constructed.

3.
Apply emulsified asphalt tack coat in accordance with APWA Section 2204 and Pennsylvania highway specifications.

4.
Apply at minimum rate of 0.05 gallon per square yard of surface.

5.
Allow to dry until at proper condition to receive paving.

3.3
ASPHALTIC CONCRETE PLACEMENT

A.
Place asphaltic concrete mixtures on completed compacted subgrade surface, spread, and strike off. Spread mixture at following minimum temperatures:

1.
When ambient temperature is between 40(F and 50(F, mixture temp. = 285(F

2.
When ambient temperature is between 50(F and 60(F, mixture temp. = 280(F

3.
When ambient temperature is higher than 60(F, mixture temp. = 275(F

B.
Whenever possible, all pavement shall be spread by a finishing machine; however, inaccessible or irregular areas may be placed by hand methods. The hot mixture shall be spread uniformly to the required depth with hot shovels and rakes. After spreading, the hot mixture shall be carefully smoothed to remove all segregated course aggregate and rake marks. Rakes and lutes used for hand spreading shall be of the type designed for use on asphalt mixtures. Loads shall not be dumped faster that than can be properly spread. Workers shall not stand on the loose mixture while spreading.

C.
Paving Machine Placement: Apply successive lifts of asphaltic concrete in transverse directions with the surface course placed in the direction of surface-water flow.  Place in typical strips not less than 10’-0” wide.

D.
Joints:  Make joints between old and new pavements, or between successive days and work in a manner that will provide a continuous bond between adjoining work. Construction joints shall have same texture, density, and smoothness as other sections of asphaltic concrete course. Clean contact surfaces of all joints and apply tack coat.

3.4
ROLLING AND COMPACTION

A.
The mixture, after being spread, shall be thoroughly compacted by rolling as soon as it will bear the weight of the rollers without undue displacement. The number, weight, and types of rollers and sequences of rolling operations shall be such that the required density and surface are consistently attained while the mixture is in a workable condition.

B.
The bituminous concrete pavement shall have a minimum thickness as specified on the contract drawings and should be compacted to a minimum of 96% of the maximum unit weight as determined by the Marshall Mix Design Procedures in accordance with ASTM D-1559.

C.
Compact mixture with hot hand tampers or vibrating plate compactors in areas inaccessible to rollers.

D.
Breakdown Rolling:  Accomplish breakdown or initial rolling immediately following rolling of joints and outside edge. Check surface after breakdown rolling, and repair displaced areas by loosening and filling with hot material.

E.
Second Rolling:  Follow breakdown rolling as soon as possible, while mixture is hot. Continue second rolling until mixture has been thoroughly compacted.

F.
Finish Rolling:  Perform finish rolling while mixture is still warm enough for removal of roller marks. Continue rolling until roller marks are eliminated and course has attained maximum density.

G.
Patching:  Remove and replace paving areas mixed with foreign materials and defective areas. Cut out such areas and fill with fresh, hot asphaltic concrete. Compact by rolling to maximum surface density and smoothness.

H.
Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

3.5
FIELD QUALITY CONTROL

A.
The Owner’s Civil Engineer shall perform construction testing of in-place asphaltic concrete courses for compliance with requirements for thickness, compaction and surface smoothness. 
Asphaltic surface and base courses shall be randomly cored at a minimum rate of one core for 
every 20,000 square feet of paving. However, no less than three cores in light duty areas and three cores in heavy-duty areas shall be obtained. Coring holes shall be immediately filled with full-depth asphalt or with concrete. Asphaltic Concrete pavement samples shall be tested for conformance with the mix design.

B.
Grade Control:  Establish and maintain required lines and elevations.

C.
Temperature: The Owner’s Civil Engineer shall monitor the asphaltic concrete mixture on the paver immediately prior to spreading asphalt mixture to certify that the minimum temperature requirements of this section are met. Temperature measurement shall be taken on the average of one test per 20 tons of material.
D.
Thickness:  In-place compacted thickness shall not be less than thickness specified on the drawings. Areas of deficient paving thickness shall receive a tack coat and a minimum 1” overlay; or shall be removed and replaced to the proper thickness, at the discretion of the Owner; until specified thickness of the course is met or exceeded at no additional expense to the Owner.

E.
Surface Smoothness: The Contractor shall perform testing on the finished surface of each asphalt concrete course for smoothness, using 10’-0” straightedge applied parallel with, and at right angles to centerline of paved area. These tests shall be performed under the observation of the Owner’s Civil Engineer. Surfaces will not be acceptable if the following 10’ straightedge tolerances for smoothness are exceeded.



Base Course Surface:  1/4”


Wearing Course Surface:  3/16”
F.
Check surface areas at intervals necessary to eliminate ponding areas.  Remove and replace unacceptable paving as directed by Owner.

G.
Compaction: The Owner’s Civil Engineer shall perform in place density tests as part of the construction testing requirements using the Nuclear Method in accordance with ASTM D-2922 Method B direct transmission. Field density tests shall be performed at the rate of one test per 20,000 square feet of pavement.

H.
Laboratory Confirmation of Field Compaction:   Density tests for in place materials shall be performed by examination of field cores in accordance with one of the following standards:
1.
Bulk specific gravity of paraffin-coated specimens:  ASTM D‑1188.

2.
Bulk specific gravity using saturated surface-dry specimens:  ASTM D‑2726.

Rate of testing shall be one core per 20,000 square feet of pavement, with a minimum of 3 cores from heavy-duty areas and 3 cores from standard-duty areas. Cores shall be cut from areas representative of the project.

Areas of insufficient compaction shall be delineated, removed, and replaced in compliance with the specifications at no expense to the Owner.

END OF SECTION 02510
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