With Glassphalt

SECTION SP 32-2 - TREATED BASES
Make the following amendments to said Section:

(I) Amend 32.2 PLANT MIX ASPHALT TREATED BASE

"32.2 PLANT MIX ASPHALT TREATED BASE

A. DESCRIPTION

This work shall consist of furnishing and placing one or more courses of plant mixed asphalt concrete base course, plant mixed glassphalt concrete base course, or recycled plant mix asphalt concrete base course on a prepared subbase and subgrade in accordance with the requirements of these specifications.

B. MATERIALS
Plant Mix Asphalt Concrete Base, Plant Mixed Glassphalt Concrete Base, and Recycled Plant Mix Asphalt Concrete shall conform to the following:

1)
The asphalt cement grade shall be PG 64-16.  Performance-graded asphalt binder shall conform to AASHTO M 320.

2)
Aggregate shall conform to the requirements of Section 34.2B of the Standard Specifications.  Aggregate for ACB shall be crushed and screened basalt free of soft or disintegrated pieces, clay, dirt, and other deleterious substances.

Submit Quality Control Plan (QCP) with detailed process control procedures and type and frequency of sampling and testing. For aggregate used in ACB, minimum frequency of sieve analysis and sand equivalent testing shall be once a day. Provide the Engineer access to project-related plant production records and when requested, informational copies of sampling and testing reports.

Coarse aggregate is defined as material retained on No.4 sieve, and fine aggregate is defined as material passing No. 4 sieve.  At least 90 percent, by weight, of material retained on No. 4 sieve shall consist of crushed particles. At least 70 percent of material passing No. 4 sieve and retained on No. 8 sieve shall consist of crushed particles. A crushed particle is defined as particle having at least one mechanically fractured face.

The combined aggregate for ACB, including filler, if any, shall conform to Table 23 IA - ACB Test Requirements and Table 32 IB - ACB Base Course Grading Requirements.

	TABLE 32 IA - ACB TEST REQUIREMENTS 

	Test 
	Test Method 
	Requirement 

	Sand Equivalent 
	AASHTO T 176 
	45 Percent Minimum 

	Los Angeles Abrasion 
	AASHTO T 96 
	30 Percent Maximum 

	Stripping 
	AASHTO T 182 
	Above 95 Percent 

	K-factor 
	ASTM D 5148 
	Kc-2.0 Maximum 

Km-1.7 Maximum 

	Flat and elongated pieces (Length to thickness ratio of 3) 
	ASTM D 4791 (By Weight) 
	25 Percent Maximum 

	Grading 
	AASHTO T 11 AASHTO T 27 
	Job-mix formula based on Table 703.09-2 

	Soundness 
	AASHTO T 104 (5 cycles using sodium sulfate) 
	9 Percent Maximum 

	Absorption 
	AASHTO T 84 AASHTO T 85 
	5 Percent Maximum 


If chemical additive resulting in bituminous film retention greater than 95 percent is used, aggregates not meeting stripping test requirements for HMA pavement may be used.

	TABLE 32 IB - ACB BASE COURSE GRADING REQUIREMENTS

	Sieve Size 
	Percent Passing by Weight 

	1-1/4 Inch 
	100 

	1 Inch 
	85 - 100 

	3/4 Inch 
	73 – 92 

	1/2 Inch 
	60 - 80 

	3/8 Inch 
	52 – 72 

	No. 4 
	36 - 55 

	No. 8 
	25 – 42 

	No. 16 
	18 – 33 

	No. 30 
	12 - 24 

	No. 50
	7 - 18 

	No. 100 
	4 – 12 

	No. 200 
	1 – 8 


3)
Blending Sand and Mineral Filler shall conform to the requirements of Section 34.2C of the Standard Specifications.  Filler shall conform to AASHTO M 17.
4)
Hydrate Lime.  Hydrate lime shall conform to ASTM C 207, Type N.

5)
Glassphalt (Concrete Base).  If available, glassphalt shall be used.

Crushed glass shall be supplied by the City's Department of Environmental Services Division of Refuse Collection and Disposal (Refuse).  Contact person for Refuse is Ms. Suzanne Jones, telephone 768-3420.

"Glassphalt" means asphaltic concrete for street paving made from crushed glass as a partial substitute for the aggregate (sand or crushed stone) in the mix.

Construction-grade cullet (recycled crushed glass) shall have uniform grading from fine to coarse, with 100 percent of material passing the 3/8-inch sieve and not more than 5 percent by weight passing the No. 200 sieve.

Cullet content is defined as percentage, by weight, of construction-grade cullet used in roadway, utility, and drainage applications, with or without addition of natural aggregates. Finished product grading requirements shall be met.  Debris is defined as deleterious material that includes plastics, papers, and non-ceramic constituents of cullet. Debris shall be limited to maximum levels as specified in Table 1 - Cullet in Roadway Applications.

Hazardous material will not be allowed in cullet. Compaction requirements shall be met for each application.
Cullet and cullet-aggregate mixtures for base course (untreated or hot mix glassphalt base course mix), subbase, and embankments shall conform to Table 23 II - Cullet in Roadway Applications.

	Roadway Applications


	Cullet Content

(Percent By Weight)


	Maximum Debris Level

(Percent By Weight Of

Cullet)



	Base Course
	10
	0.2

	TABLE 32 II - CULLET IN ROADWAY APPLICATIONS



	Subbase
	10 to 25
	0.2

	Embankments
	10 to 25
	0.3


Once the job mix is established, the Contractor shall maintain controls to produce a uniform product as established in the job mix.

6)
Recycled Asphalt Concrete Base.

The Recycled Asphalt Concrete Base shall be a uniform mixture of crushed reclaimed asphalt concrete pavement (RACP), virgin aggregate, and asphalt cement.

RACP is defined as removed or reprocessed pavement materials containing asphalt and aggregates. Process RACP by crushing until 100 percent of RACP passes 1-1/4-inch sieve. Size, grade uniformly, and combine materials such that blend of RACP and aggregate material conforms to grading requirements of SP 23.2.B. For batch plants, aggregate for ACB may include RAP quantities up to 30 percent of total mix weight. For drum dryer-mixer plants, aggregate for ACB may include RAP quantities up to 40 percent of total mix weight. Use 100 percent virgin aggregate only with written acceptance by the Engineer. Furnish only one grade of asphalt cement for the project.

Once the job mix is established, the Contractor shall maintain controls to produce a uniform product as established in the job mix.

7)
Glassphalt Recycled Asphalt Concrete Base.

Glassphalt Recycled Asphalt Concrete Base (GRACB) shall include mixture of aggregate, cullet (crushed glass), and asphalt cement, and may include reclaimed asphalt pavement (RAP) or filler, or both. RAP is defined as removed or reprocessed pavement materials containing asphalt and aggregates.

Process cullet and RAP by crushing, until 100 percent of cullet passes 3/8-inch sieve and 100 percent of RAP passes 1-1/4-inch sieve. Size, grade uniformly, and combine materials such that blend of cullet, RAP, and virgin aggregate conforms to grading requirements of SP 32.2.B.

Aggregate for (GRACB) may include cullet quantities up to 10 percent of total mix weight and RAP quantities up to 20 percent of total mix weight. Combined mixture shall conform to cullet content and maximum debris level requirements of Table 1 - Cullet in Roadway Applications.

Once the job mix is established, the Contractor shall maintain controls to produce a uniform product as established in the job mix.

8)
The Contractor shall submit for review the job mix formula for the Asphalt Concrete Base/Glassphalt Concrete Base (with crushed glass, virgin material and/or crushed RACP) to be supplied.  The job mix formula shall indicate the source of the aggregates, grades of bituminous material and proportion of the crushed glass and/or crushed RACP to be used in the mix.  All test data used to develop the job mix formula shall also be submitted.  The job mix formula for the mixture shall be in effect until modified in writing by the Engineer.  Should a change in sources of materials be made, a new job mix formula shall be established and submitted for review before the new material is used.

Design job-mix formula in accordance with procedures contained in current edition of Asphalt Institute’s Mix Design Methods for Asphalt Concrete and Other Hot Mix Types, Manual Series No. 2 (MS-2) for Marshall Method. Design asphalt content shall be between 3.8 percent and 5.7 percent, based on total weight of mix. Meet job-mix formula design criteria specified in Table 32 III – Marshall Method Mix Criteria (AASHTO T 245).

	TABLE 32 III - Marshall Method Mix Criteria (AASHTO T 245)

	Compaction (number of blows each end of specimen)
	75

	Stability, minimum (pounds)
	1,800

	Flow (x 0.01 inch)
	8-16

	Air Voids (percent)1
	4 - 6

	 Note:

	1. Air Voids: AASHTO T 166 or AASHTO T 275; AASHTO T 209,

AASHTO T 269.




Minimum percent voids in mineral aggregates (VMA) of job-mix formula shall be as specified in Table 23 IV - Minimum Percent Voids in Mineral Aggregates (VMA).

	TABLE 32 IV - MINIMUM PERCENT VOIDS IN MINERAL

AGGREGATES (VMA)

	Nominal Maximum

Particle Size,

(Inches)
	1-1/2
	1
	3/4
	1/2
	3/8

	VMA, (percent)1
	11
	12
	13
	14
	15

	Note: 1. VMA: See Asphalt Institute Manual MS-2, Chapter 4.


C. CONSTRUCTION DETAILS

1)
General

The approximate locations of the areas to be reconstructed are shown on the plans. The exact limits of the areas to be reconstructed will be determined in the field by the Engineer. Construct ACB course in accordance with SP 24 and this subsection.

The excavated areas shall be reconstructed with Plant Mix Asphalt Concrete Base, Plant Mix Glassphalt Concrete Base, Plant Mix Glassphalt Recycled Asphalt Concrete Base, or Recycled Plant Mix Asphalt Concrete Base to the existing road grade in accordance with the following:

a)
Where the required mat thickness is 6 inches or less, the mixture may be spread and compacted in one layer.

b)
Where the required mat thickness is more than 6 inches, the mixture shall be spread and compacted in 2 or more layers of equal thickness, but the maximum compacted thickness shall not exceed 6 inches for any one layer.

Compact the mixture immediately upon completion of spreading operations to a density of more than 92 percent of the maximum theoretical specific gravity according to AASHTO T 209 (ASTM D 2041) modified by deletion of Section 8 supplemental procedure.  Tamp places not accessible to the roller with mechanical tampers.

The combined thickness of the Asphalt Concrete Base Course, Glassphalt Concrete Base Course, Glassphalt Recycled Asphalt Concrete Base Course, or Recycled Asphalt Concrete Base Course, and the Asphaltic concrete pavement shall be within 0.02 foot of the planned thickness.

A tack coat shall be applied to all layers of Asphalt Concrete Base Course, Glassphalt Concrete Base Course, Glassphalt Recycled Asphalt Concrete Base Course, or Recycled Asphalt Concrete Base Course, upon which a subsequent layer of Asphalt Concrete Base Course, Glassphalt Concrete Base Course, Glassphalt Recycled Asphalt Concrete Base Course, Recycled Asphalt Concrete Base Course, or asphaltic concrete pavement is to be placed.  The tack coat shall conform to the requirements of SP Section 21 – Asphalt Surface Treatment, of these special provisions.

2)
Deep Patch.

a)
The excavation shall extend at least one (1) foot into the good pavement surrounding the area to be patched.

b)
The finished subgrade shall have a density of at least 95% of its maximum density for a depth of 6" or more.

If shrinkage cracks appear in the subgrade, the subgrade should be scarified and thoroughly moisture conditioned (between optimum moisture content and 3% wet of optimum moisture content) and recompacted.

If local soft area is encountered due to seepage water, the subgrade should be scarified and thoroughly mixed with cement (one (1) bag of cement for 5'x10' area 6" deep) and recompacted.

c)
During construction, it is very important not to overstress the subgrade. Such as allowing heavy trucks or equipment to travel on the unprotected subgrade.

The Asphalt Concrete Base Course, Glassphalt Concrete Base Course, Glassphalt Recycled Asphalt Concrete Base Course, or Recycled Asphalt Concrete Base Course shall be back-dumped and then be spread onto the excavated area (a light-weight grader shall be used).

Tack coat shall be applied to the vertical face of the excavated area prior to the installation of Asphalt Concrete Base Course, Glassphalt Concrete Base Course, Glassphalt Recycled Asphalt Concrete Base Course, or Recycled Asphalt Concrete Base Course.

Prime coat is not necessary at the bottom of the excavated area.

3)
Removal of Weakened Areas.  The edges of the existing A.C. pavement at the weakened areas shall be saw cut.

All materials (deteriorated concrete slabs inclusive) removed shall be disposed of by the Contractor.  The disposal of excavated materials shall be incidental to the excavation.

The Contractor may use a cold planer to remove weakened areas. However, payment will be made under the unit price bid for excavation.

4)
Traffic.  All required work on the reconstructed areas shall be completed by the end of the work day so that the entire roadway can be opened to traffic.

5)
Material Transfer Vehicle (MTV). When placing ACB, use of a MTV will not be required.

6)
Compaction. Where compacted thickness is greater than 6 inches, spread and compact mixture in two or more lifts approximately equal in thickness. Maximum compacted thickness of one lift shall be 6 inches. Compact mixture immediately upon completion of spreading operations to density of not less than 92.0 percent of maximum theoretical specific gravity in accordance with AASHTO T 209, modified by deletion of Supplemental Procedure for Mixtures Containing Porous Aggregate.

7)
ACB Surface and Thickness Tolerances. Place ACB to a thickness that when thoroughly compacted conforms to shape and dimension indicated in the contract documents. Limit surface deviations to not more than 1/2 inch above or below theoretical grade.

The combined thickness of ACB and asphalt concrete pavement shall be within 1/2 inch of combined thickness indicated in the contract documents.

D. Acceptance Sampling and Testing of the Bituminous Mixture
1)
The Contractor shall provide laboratory testing for control and acceptance functions during periods of mix productions:  One (1) field Marshall Test, asphalt content test, gradation analysis, and specific gravity test for each mixture.

2)
The compacted mixtures of the in place pavement shall not be less than 92 percent of the specific gravity (ASTM D 2041, commonly called the Rice Method) of the combined mixture without voids.

3)
Pavement Samples.  At the discretion of the Engineer, the Contractor shall obtain pavement samples and/or test the samples and restore the affected areas at no extra cost to the City.

a)
Quantity.  Minimum of two (2) core or cut samples shall be obtained per street. Uncompacted/loose samples will be taken on the day the street is paved.

b)
Size.  The size of the samples will be directed by the Engineer. Core samples shall be minimum 4 inches in diameter. Cut samples shall be minimum 12 inches by 12 inches. Samples shall be taken to the full depth of the course.

c)
Location.  The location of the samples will be directed by the Engineer.

d)
Testing.  Samples shall be tested to determine thickness and density of the completed pavements.  Cores and uncompacted samples will be used for the final determination of density. 

e)
Restoration.  Place and compact the sampled area with new materials to conform with the surrounding area.

4)
All data for the control and the acceptance testing shall be submitted.

5)
Tests necessary to determine the conformance with requirements may be performed by the Engineer without cost to the Contractor.

E. Glassphalt/Asphalt Concrete Base (Plant Mix And Recycled) Bidding Directions
The successful bidder shall use glassphalt for the reconstruction of weakened areas of an existing roadway and shall be paid at the glassphalt bid price.  However, should the supply of glass provided by the City be exhausted or fail to meet specification requirements, only then is the successful bidder to use Plant Mix asphalt concrete base or recycled asphalt concrete base to reconstruct weakened areas of the roadway.

All bidders shall make the necessary allowances in their bids to meet this requirement."

(II) Amend 32.3 Measurement and Payment
"32.3 MEASUREMENT AND PAYMENT

For Localized type projects, use the below:

The Officer-in-Charge will not measure Plant Mix Asphalt Treated Concrete Base, Plant Mix Glassphalt Concrete Base, Plant Mix Glassphalt Recycled Asphalt Concrete Base, and Recycled Plant Mix Asphalt Treated Concrete Base for payment.  The Officer-in-Charge will not pay for the accepted Plant Mix Asphalt Treated Concrete Base, Plant Mix Glassphalt Concrete Base, Plant Mix Glassphalt Recycled Asphalt Concrete Base, and Recycled Plant Mix Asphalt Treated Concrete Base separately and will consider the cost for Plant Mix Asphalt Treated Concrete Base, Plant Mix Glassphalt Concrete Base, Plant Mix Glassphalt Recycled Asphalt Concrete Base, and Recycled Plant Mix Asphalt Treated Concrete Base as included in the contract price for each respective street lump sum contract bid item as specified in the proposal schedule and in accordance with SP 151 DESCRIPTION OF WORK.
For Rehabilitation of Streeets type projects, use the below:
The Officer-in-Charge will not measure Plant Mix Asphalt Treated Concrete Base, Plant Mix Glassphalt Concrete Base, Plant Mix Glassphalt Recycled Asphalt Concrete Base, and Recycled Plant Mix Asphalt Treated Concrete Base for payment.  The Officer-in-Charge will pay for the accepted Plant Mix Asphalt Treated Concrete Base, Plant Mix Glassphalt Concrete Base, Plant Mix Glassphalt Recycled Asphalt Concrete Base, and Recycled Plant Mix Asphalt Treated Concrete Base on a contract lump sum basis.  Payment will be full compensation for furnishing the necessary material, equipment, and labor to complete the work in place prescribed in this section and the contract documents."

END OF SECTION SP 32

Special Provisions
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