
ASPHALT PAVEMENTS - SUPERPAVE:
	(7-18-06)(Rev 10-18-11)
	R6 R01


Revise the 2006 Standard Specifications as follows:

Page 6-2, Article 600-9 Measurement and Payment, delete the second paragraph.

Page 6-12, Subarticle 609-5(C)(2), Required Sampling and Testing Frequencies, first partial paragraph at the top of the page, delete last sentence and replace with the following:

If the Engineer allows the mix to remain in place, payment will be made in accordance with Article 105-3.

Page 6-12, Subarticle 609-5(C)(2), Quality Control Minimum Sampling and Testing Schedule, first paragraph, delete and replace with the following:
Sample and test the completed mixture from each mix design per plant per year at the following minimum frequency during mix production:

Second paragraph, delete the fourth sentence and replace with the following:
When daily production of each mix design exceeds 100 tons and a regularly scheduled full test series random sample location for that mix design does not occur during that day’s production, perform at least one partial test series consisting of Items A and B in the schedule below.

Page 6-12, Subarticle 609-5(C)(2)(c) Maximum Specific Gravity, add after 
(AASHTO T 209):
or ASTM D2041

Page 6-13, last line and on page and Page 6-14, Subarticle 609-5(C)(2)(e) Tensile Strength Ratio (TSR), add a heading before the first paragraph as follows:
(i)
Option 1

Insert the following immediately after the first paragraph:

(ii)
Option 2
Mix sampled from truck at plant with one set of specimens prepared by the Contractor and then tested jointly by QA and QC at a mutually agreed upon lab site within the first 7 calendar days after beginning production of each new mix design.

Second paragraph, delete and replace with the following:
Test all TSR specimens required by either option noted above on either a recording test press or a test press that maintains the peak load reading after the specimen has broken.

Subarticle 609-5(C)(3) Control Charts, delete the second sentence of the first paragraph and replace with the following:
For mix incorporated into the project, record full test series data from all regularly scheduled random samples or directed samples that replace regularly scheduled random samples, on control charts the same day the test results are obtained.

Page 6-15, Subarticle 609-5(C)(3) Control Charts, first paragraph on this page, delete the last sentence and substitute the following:
Denote the moving average control limits with a dash green line and the individual test limits with a dash red line.

Page 6-15, Subarticle 609-5(C)(3)(a), (b) and (c), replace (a) (b) and (c) with the following:

(a)
A change in the binder percentage, aggregate blend, or Gmm is made on the JMF, or

(b)
When the Contractor elects to stop or is required to stop production after one or two moving average values, respectively, fall outside the moving average limits as outlined in Subarticle 609-5(C)(6), or
(c)
If failure to stop production after two consecutive moving averages exceed the moving average limits occurs, but production does stop at a subsequent time, re-establish a new moving average beginning at the actual production stop point.

Page 6-15, Subarticle 609-5(C)(4) Control Limits, replace the first paragraph and the CONTROL LIMITS Table on page 6-16 with the following:
The following are established as control limits for mix production.  Apply the individual limits to the individual test results.  Control limits for the moving average limits are based on a moving average of the last 4 data points.  Apply all control limits to the applicable target source.

CONTROL LIMITS

	Mix Control Criteria
	Target Source
	Moving Average Limit
	Individual Limit

	2.36 mm Sieve
	JMF
	±4.0 %
	±8.0 %

	0.075 mm Sieve
	JMF
	±1.5 %
	±2.5 %

	Binder Content
	JMF
	±0.3 %
	±0.7 %

	VTM @ Ndes
	JMF
	±1.0 %
	±2.0 %

	VMA @ Ndes
	Min. Spec. Limit
	Min Spec. Limit
	-1.0%

	P0.075/ Pbe Ratio
	1.0
	±0.4
	±0.8

	%Gmm @ Nini
	Max. Spec. Limit
	N/A
	+2.0%

	TSR
	Min. Spec. Limit
	N/A
	- 15%


Page 6-16, Subarticle 609-5(C)(5) Warning Bands, delete this subarticle in its entirety.

Pages 6-16 through 6-19, Subarticle 609-5(C)(6), delete the word "warning" and replace with the words "moving average".

Page 6-16, Subarticle 609-5(C)(6) Corrective Actions, first paragraph, first sentence, delete and replace with the following:

Immediately notify the Engineer when moving averages exceed the moving average limits.

Page 6-17, Subarticle 609-5(C)(6) Corrective Actions, delete the third full paragraph and replace with the following:
Failure to stop production when required due to an individual mix test not meeting the specified requirements will subject all mix from the stop point tonnage to the point when the next individual test is back on or within the moving average limits, or to the tonnage point when production is actually stopped, whichever occurs first, to being considered unacceptable.

Sixth full paragraph, delete the first, second, and third sentence and replace with the following:

Immediately notify the Engineer when any moving average value exceeds the moving average limit.  If two consecutive moving average values for any one of the mix control criteria fall outside the moving average limits, cease production of that mix, immediately notify the Engineer of the stoppage, and make adjustments.  The Contractor may elect to stop production after only one moving average value falls outside the moving average limits.

Page 6-18, Subarticle 609-5(C)(6) Corrective Actions, second full paragraph, delete and replace with the following:
If the process adjustment improves the property in question such that the moving average after four additional tests is on or within the moving average limits, the Contractor may continue production with no reduction in payment.
Page 6-18, Subarticle 609-5(C)(6) Corrective Actions, delete the third and fourth full paragraphs, including the Table for Payment for Mix Produced in the Warning Bands and substitute the following:
If the adjustment does not improve the property in question such that the moving average after four additional individual tests is outside the moving average limits, the mix will be evaluated for acceptance in accordance with Article 105-3.  Reduced payment for or removal of the mix in question will be applied starting from the plant sample tonnage at the stop point to the sample tonnage when the moving average is on or within the moving average limits.  In addition, any mix that is obviously unacceptable will be rejected for use in the work.

Page 6-19, Subarticle 609-5(C)(6) Corrective Actions, first paragraph, delete and replace with the following:

Failure to stop production and make adjustments when required due to two consecutive moving average values falling outside the moving average limits will subject all mix produced from the stop point tonnage to the tonnage point when the moving average is back on or within the moving average limits or to the tonnage point when production is actually stopped, whichever occurs first, to being considered unacceptable.  Remove this material and replaced with materials that comply with the Specifications at no additional costs to the Department, unless otherwise approved.  Payment will be made for the actual quantities of materials required to replace the removed quantities, not to exceed the original amounts.

Page 6-20, Subarticle 609-5(D)(1) General, delete the third full paragraph, and replace with the following:

Perform the sampling and testing at the minimum test frequencies as specified above.  Should the density testing frequency fail to meet the minimum frequency as specified above, all mix without the required density test representation will be considered unsatisfactory.  If the Engineer allows the mix to remain in place, payment will be made in accordance with Article 105-3.

Page 6-22, Subarticle 609-5(D)(4) Nuclear Gauge Density Procedures, third paragraph, insert the following as the second sentence:

Determine the Daily Standard Count in the presence of the QA Roadway Technician or 
QA Nuclear Gauge Technician on days when a control strip is being placed.

Page 6-23, Subarticle 609-5(D)(5) Limited Production Procedure, delete the first paragraph including (a), (b), (c) and substitute the following:
Proceed on limited production when, for the same mix type and on the same contract, one of the following conditions occur (except as noted in the first paragraph below).
(a) Two consecutive failing lots, except on resurfacing*

(b) Three consecutive failing lots on resurfacing*

(c) Two consecutive failing nuclear control strips.

* Resurfacing is defined as the first new uniform layer placed on an existing pavement.
Page 6-25, Article 609-6 QUALITY ASSURANCE, DENSITY QUALITY ASSURANCE, insert the following items after item (E):

(F) By retesting Quality Control core samples from control strips (either core or nuclear) at a frequency of 100% of the frequency required of the Contractor;

(G) By observing the Contractor perform all standard counts of the Quality Control nuclear gauge prior to usage each nuclear density testing day; or

(H) By any combination of the above.
Page 6-28, Subarticle 610-3(A) Mix Design-General, delete the fourth and fifth paragraphs and replace with the following:
Reclaimed Asphalt Pavement (RAP) or Reclaimed Asphalt Shingles (RAS) may be incorporated into asphalt plant mixes in accordance with Article 1012-1 and the following applicable requirements.
Reclaimed asphalt pavement (RAP) may constitute up to 50% of the total material used in recycled mixtures, except for mix Type S 12.5D, Type S 9.5D, and mixtures containing reclaimed asphalt shingle material (RAS).  Reclaimed asphalt shingle (RAS) material may constitute up to 6% by weight of total mixture for any mix.  When both RAP and RAS are used, do not use a combined percentage of RAS and RAP greater than 20% by weight of total mixture, unless otherwise approved. When the percent of binder contributed from RAS or a combination of RAS and RAP exceeds 20% but not more than 30% of the total binder in the completed mix, the virgin binder PG grade shall be one grade below (both high and low temperature grade) the binder grade specified in Table 610-2 for the mix type, unless otherwise approved.  When the percent of binder contributed from RAS or a combination of RAS and RAP exceeds 30% of the total binder in the completed mix, the Engineer will establish and approve the virgin binder PG grade. Use approved methods to determine if any binder grade adjustments are necessary to achieve the performance grade for the specified mix type.

For Type S 12.5D and Type S 9.5D mixes, the maximum percentage of reclaimed asphalt material is limited to 20% and shall be produced using virgin asphalt binder grade PG 76-22.  For all other recycled mix types, the virgin binder PG grade shall be as specified in 
Table 610-2A for the specified mix type.
When the percentage of RAP is greater than 20% but not more than 30% of the total mixture, use RAP meeting the requirements for processed or fractionated RAP in accordance with the requirements of Article 1012-1.

When the percentage of RAP is greater than 30% of the total mixture, use an approved stockpile of RAP in accordance with Subarticle 1012-1(C). Use approved test methods to determine if any binder grade adjustments are necessary to achieve the performance grade for the specified mix type.  The Engineer will establish and approve the virgin asphalt binder grade to be used.
Page 6-34, Subarticle 610-3(C) Job Mix Formula, delete Table 610-2 and associated notes and replace with the following:
TABLE 610-2

SUPERPAVE MIX DESIGN CRITERIA

	Mix

Type

	Design

ESALs

Millions

(a)
	Binder

PG

Grade

(b)
	Compaction Levels No. Gyrations @
	Max.

Rut Depth (mm)
	Volumetric Properties (c)

	
	
	
	Nini
	Ndes
	
	VMA

% Min.
	VTM

%
	VFA

Min. - Max.
	%Gmm
@ Nini

	S-4.75A(e)
	< 0.3
	64 -22
	6
	50
	-----
	20.0
	7.0 - 15.0
	-----
	-----

	SF-9.5A
	< 0.3
	64 -22
	6
	50
	11.5
	16.0
	3.0 - 5.0
	70 - 80
	( 91.5

	S-9.5B
	0.3 - 3
	64 -22
	7
	65
	9.5
	15.5
	3.0 - 5.0
	65 - 80
	( 90.5

	S-9.5C
	3 - 30
	70 -22
	7
	75
	6.5
	15.5
	3.0 - 5.0
	65 - 78
	( 90.5

	S-9.5D
	> 30
	76 -22
	8
	100
	4.5
	15.5
	3.0 - 5.0
	65 - 78
	( 90.0

	S-12.5C
	3 - 30
	70 -22
	7
	75
	6.5
	14.5
	3.0 - 5.0
	65 - 78
	( 90.5

	S-12.5D
	> 30
	76 -22
	8
	100
	4.5
	14.5
	3.0 - 5.0
	65 - 78
	( 90.0

	I-19.0B
	< 3
	64 -22
	7
	65
	-----
	13.5
	3.0 - 5.0
	65 - 78
	( 90.5

	I-19.0C
	3 - 30
	64 -22
	7
	75
	-----
	13.5
	3.0 - 5.0
	65 - 78
	( 90.0

	I-19.0D
	> 30
	70 -22
	8
	100
	-----
	13.5
	3.0 - 5.0
	65 - 78
	( 90.0

	B-25.0B
	< 3
	64 -22
	7
	65
	-----
	12.5
	3.0 - 5.0
	65 - 78
	( 90.5

	B-25.0C
	> 3
	64 -22
	7
	75
	-----
	12.5
	3.0 - 5.0
	65 - 78
	( 90.0

	

	
	Design Parameter
	
	Design Criteria

	All Mix Types
	1. Dust to Binder Ratio (P0.075 / Pbe)
	
	0.6 – 1.4

	
	2. Retained Tensile Strength (TSR) (AASHTO T283 Modified)
	
	85% Min. (d)


Notes:
(a)
Based on 20 year design traffic.


(b)
Volumetric Properties based on specimens compacted to Ndes as modified by the Department.


(c)
AASHTO T 283 Modified (No Freeze-Thaw cycle required).  TSR for


Type S 4.75A, Type B 25.0B, and Type B 25.0C mixes is 80% minimum.

(d)
Mix Design Criteria for Type S 4.75A may be modified subject to the approval of the Engineer.
Page 6-34, Insert the following immediately after Table 610-2:

TABLE 610-2A
SUPERPAVE MIX DESIGN CRITERIA
	
	Percentage of RAP in Mix

	
	Category 1
	Category 2
	Category 3

	Mix Type
	% RAP ≤20%
	20.1% ≤ %RAP ≤ 30.0%
	%RAP > 30.0%

	All A and B Level Mixes, I19.0C, B25.0C
	PG 64 -22
	PG 64 -22
	TBD

	S9.5C, S12.5C, I19.0D
	PG 70 -22
	PG 64-22
	TBD

	S 9.5D and S12.5D
	PG 76-22
	N/A
	N/A


Note:
(1) Category 1 RAP has been processed to a maximum size of 2 inches.

(2) Category 2 RAP has been processed to a maximum size of one inch by either crushing and or screening to reduce variability in the gradations.

(3) Category 3 RAP has been processed to a maximum size of one inch, fractionating the RAP into 2 or more sized stockpiles
Page 6-35, Table 610-3 delete and replace with the following:

TABLE 610-3

ASPHALT PLACEMENT- MINIMUM TEMPERATURE REQUIREMENTS

	Asphalt Concrete Mix Type
	Minimum Air

Temperature
	Minimum Surface Temperature

	ACBC, Type B 25.0B, C, B 37.5C
	35(F
	35(F

	ACIC, Type I 19.0B, C, D
	35(F
	35(F

	ACSC, Type S 4.75A, SF 9.5A, S 9.5B
	40(F
	 50(F*

	ACSC, Type S 9.5C, S 12.5C
	45(F
	50(F

	ACSC, Type S 9.5D, S 12.5D
	50(F
	50(F



* 35(F if surface is soil or aggregate base for secondary road construction.

Page 6-44, Article 610-8 SPREADING AND FINISHING, third full paragraph, replace the first sentence with the following:

Use the 30 foot minimum length mobile grade reference system or the non-contacting laser or sonar type ski with at least four referencing stations mounted on the paver at a minimum length of 24 feet to control the longitudinal profile when placing the initial lanes and all adjacent lanes of all layers, including resurfacing and asphalt in-lays, unless otherwise specified or approved.

Page 6-45, Article 610-8 SPREADING AND FINISHING delete the third paragraph on 
page 6-45 and replace with the following:
Use a Material Transfer Vehicle (MTV) when placing all asphalt concrete plant mix pavements which require the use of asphalt binder grade PG 76-22 and for all types of OGAFC, unless otherwise approved.  Use a MTV for all surface mix regardless of binder grade placed on Interstate and US routes that have four or more lanes and median divided.  Where required above, utilize the MTV when placing all full width travel lanes and collector lanes.  Use MTV for all ramps, loops, -Y- line travel lanes, full width acceleration and deceleration lanes, and full width turn lanes that are greater than 1,000 feet in length.
Page 6-50, Article 610-13 DENSITY ACCEPTANCE, delete the second paragraph and replace with the following:
As an exception, when the first layer of mix is a surface course and is being placed directly on an unprimed aggregate or soil base, the layer will be included in the "Other" construction category.

Page 6-50, Article 610-13 DENSITY ACCEPTANCE, delete the formula and description in the middle of the page and replace with the following:
PF
= 100 – 10(D)1.465
Where:

PF
= Pay Factor  (computed to 0.1%)





D
= the deficiency of the lot average density,
   not to exceed 2.0%
Page 6-51, Article 610-15 MEASUREMENT AND PAYMENT, fourth paragraph, delete and replace with the following:

Furnishing asphalt binder will be paid for as provided in Article 620-4.
Page 6-53, Article 620-4 MEASUREMENT AND PAYMENT, modify as follows:

First Paragraph, delete and replace with the following:

Asphalt Binder for Plant Mix and Polymer Modified Asphalt Binder for Plant Mix will be measured and paid for as the theoretical number of tons required by the applicable job mix formula based on the actual number of tons of plant mix completed and accepted on the job. 

Second paragraph, delete entire paragraph.
Sixth paragraph, delete the last sentence.

Seventh paragraph, delete the paragraph and replace with the following:
The adjusted contract unit price will then be applied to the theoretical quantity of asphalt binder authorized for use in the plant mix placed during the partial payment period involved, except that where recycled plant mix is used, the adjusted unit price will be applied only to the theoretical number of tons of additional asphalt binder materials required by the job mix formula.

Delete pay items and add the following pay items:
	Pay Item
	Pay Unit

	Asphalt Binder for Plant Mix
Polymer Modified Asphalt Binder for Plant Mix
	Ton
Ton


Page 6-55, Article 650-2 Materials, insert the following at the end of the list of items.

	Reclaimed asphalt shingles
	1012-1(F)


Page 6-57, Subarticle 650-3(B), Mix Design Criteria, insert the following as the fourth paragraph.

Reclaimed asphalt shingle (RAS) material may constitute up to 6% by weight of total mixture.  The maximum percentage of binder contributed from reclaimed asphalt material will be 20% of the total binder in the completed mix.

Page 6-59, Article 650-5 CONSTRUCTION REQUIREMENTS delete the second paragraph from the bottom of the page beginning “Use a Material Transfer Vehicle (MTV)…” and replace with the following:
Use a Material Transfer Vehicle (MTV) when placing all asphalt concrete plant mix pavements which require the use of asphalt binder grade PG 76-22 and for all types of OGAFC, unless otherwise approved.  Use a MTV for all surface mix regardless of binder grade placed on Interstate and US routes that have four or more lanes and median divided.  Where required above, utilize the MTV when placing all full width travel lanes and collector lanes.  Use MTV for all ramps, loops, -Y- line travel lanes, full width acceleration and deceleration lanes, and full width turn lanes that are greater than 1,000 feet in length.
Page 6-61, Article 650-7 MEASUREMENT AND PAYMENT delete the second paragraph and replace with the following:
Furnishing asphalt binder for the mix will be paid for as provided in Article 620-4 for Asphalt Binder for Plant Mix or Polymer Modified Asphalt Binder for Plant Mix.  Adjustments in contract unit price due to asphalt binder price fluctuations will be made in accordance with Article 620-4.
Page 6-64, Article 652-6 MEASUREMENT AND PAYMENT delete the second paragraph and replace with the following:
Asphalt Binder for Plant Mix will be paid for in accordance with Article 620-4.

Page 6-69, TABLE 660-1 MATERIAL APPLICATION RATES AND TEMPERATURES, add the following:

	Type of Coat
	Grade of Asphalt
	Asphalt Rate

gal/yd2
	Application Temperature oF
	Aggregate Size
	Aggregate Rate lb./sq. yd. Total

	Sand Seal
	CRS-2 or 
CRS-2P
	0.22-0.30
	150-175
	Blotting Sand
	12-15


Page 6-75, Subarticle 660-9(B) Asphalt Seal Coat, add the following as sub-item (5):
(5)
Sand Seal

Place the fully required amount of asphalt material in one application and immediately cover with the seal coat aggregate.  Uniformly spread the fully required amount of aggregate in one application and correct all non-uniform areas prior to rolling.

Immediately after the aggregate has been uniformly spread, perform rolling.

When directed, broom excess aggregate material from the surface of the seal coat.

When the sand seal is to be constructed for temporary sealing purposes only and will not be used by traffic, other grades of asphalt material meeting the requirements of Articles 1020-6 and 1020-7 may be used in lieu of the grade of asphalt required by Table 660-1 when approved.

Page 6-76, Article 661-1 DESCRIPTION, add the following as the 2nd paragraph:

Provide and conduct the quality control and required testing for acceptance of the UBWC in accordance with Quality Management System for Asphalt Pavements (OGAFC, PADL, and Ultra-Thin HMA Version), included in the contract.
Page 6-76, Article 661-2 MATERIALS, add the following after Asphalt Binder,
 Grade 70-28:

	Item
	Section

	Asphalt Binder, Grade 76-22
	1020

	Reclaimed Asphalt Shingles
	1012


Page 6-78, Subarticle 661-2(E), Asphalt Binder For Plant Mix, Grade PG 70-28, rename as POLYMER MODIFIED ASPHALT BINDER FOR PLANT MIX and add the following as the first paragraph:

Use either PG 70-28 or PG 76-22 binder in the mix design.  The grade of asphalt binder to be paid for the production of Ultra-thin will be Polymer Modified Asphalt Binder For Plant Mix.
Page 6-79, Subarticle 661-2(G) Composition of Mix, add the following as the third sentence of the first paragraph.

The percent of asphalt binder contributed from the RAS shall not exceed 20% of the total binder in the completed mix.
Page 6-80, Article 661-2(G) Composition of Mix, replace Table 661-4 and associated notes with the following:

	Table 661-4 – Mixture Design Criteria
Gradation Design Criteria  (% Passing by Weight)

	Standard Sieves
	1/2 in.  Type A
	3/8 in.  Type B
	1/4 in.  Type C

	ASTM
	mm
	(% Passing by Weight)

	¾ inch
	19.0
	100
	
	

	½ inch
	12.5
	85 - 100
	100
	

	3/8 inch
	9.5
	60 - 80
	85 - 100
	100

	#4
	4.75
	28 - 38
	28 – 44
	40 - 55

	#8
	2.36
	19 - 32
	17 – 34
	22 - 32

	#16
	1.18
	15 - 23
	13 - 23
	15 - 25

	#30
	0.600
	10 - 18
	8 - 18
	10 - 18

	#50
	0.300
	8 - 13
	6 - 13
	8 - 13

	#100
	0.150
	6 - 10
	4 - 10
	6 - 10

	#200
	0.075
	4.0 - 7.0
	3.0 - 7.0
	4.0 - 7.0


	Mix Design Criteria

	
	1/2 in.  Type A
	3/8 in.  Type B
	1/4 in. Type C

	Asphalt Content, %
	4.6 - 5.6
	4.6 - 5.8
	5.0 – 5.8

	Draindown Test, 

AASHTO T 305
	0.1% max.

	Moisture Sensitivity,

AASHTO T 283*
	80% min.

	Application Rate, lb/ yd2
	90
	70
	50

	Approximate Application Depth, in. 
	3/4
	5/8
	1/2

	Asphalt PG Grade, 

AASHTO M 320
	PG 70-28 or

PG 76-22
	PG 70-28 or

PG 76-22
	PG 70-28 or

PG 76-22


	NOTE:  *Specimens for T-283 testing are to be compacted using the SUPERPAVE gyratory compactor.  The mixtures shall be compacted using 100 gyrations to achieve specimens approximately 95 mm in height.  Use mixture and compaction temperatures recommended by the binder supplier.


Page 6-80, Subarticle 661-3(A) Equipment, add the following as the first paragraph:
Use asphalt mixing plants in accordance with Article 610-5 of the Standard Specifications.

Page 6-82, Subarticle 661-3(C), Application of Ultra-thin Bonded Wearing Course, delete the first paragraph and add the following as the first and second paragraphs:
Use only one asphalt binder PG grade for the entire project, unless the Engineer gives written approval.

Do not place Ultra-thin Bonded Wearing Course between October 31 and April 1, when the pavement surface temperature is less than 50°F or on a wet pavement.  In addition, when 
PG 76-22 binder is used in the JMF, place the wearing course only when the road pavement surface temperature is 60°F or higher and the air temperature in the shade away from artificial heat is 60°F or higher.
Page 6-83, Article 661-4, MEASUREMENT AND PAYMENT delete third paragraph and replace with the following:

Polymer Modified Asphalt Binder For Plant Mix will be paid for in accordance with 
Article 620-4. Asphalt binder price adjustments when applicable will be based on 
Grade PG 64-22, regardless of the grade used.
Page 10-40, Subarticle 1012-1(A) General, add the following at the end of the last paragraph, last sentence:

or ultra-thin bonded wearing course.

Page 10-41, Table 1012-1, delete the entries for OGAFC and add new entries for OGAFC and a row for UBWC with entries:
	Mix Type
	Coarse Aggregate Angularity (b) ASTM D5821
	Fine Aggregate Angularity % Minimum
AASHTO T304 Method A
	Sand Equivalent
% Minimum AASHTO T176
	Flat & Elongated 5:1 Ratio % Maximum
ASTM D4791 Section 8.4

	S 9.5 D
	100/100
	45
	50
	10

	OGAFC
	100/100
	N/A
	N/A
	10

	UBWC
	100/85
	40
	45
	10


Delete Note (c) under the Table 1012-1 and replace with the following:

(c)
Does not apply to Mix Types SF 9.5A and S 9.5B.

Page 10-42, Subarticle 1012-1(B)(6) Toughness (Resistance to Abrasion), add as the last sentence:
The percentage loss for aggregate used in UBWC shall be no more than 35%.

Page 10-43, Subarticle 1012-1(F) Reclaimed Asphalt Shingle Material (RAS), delete and replace with the following:

(F) Reclaimed Asphalt Shingles (RAS)

For use in asphalt mix, Reclaimed Asphalt Shingles (RAS) can be either manufacturer- waste shingles or post-consumer shingles that have been processed into a product that meets the requirements of this section.

Manufacturer-waste RAS (MRAS) are processed shingle materials discarded from the manufacturing of new asphalt shingles.  It may include asphalt shingles or shingle tabs that have been rejected by the shingle manufacturer.

Post-consumer RAS (PRAS) are processed shingle materials recovered from mixed roofing material scrap removed from existing structures.  Tear-off shingle scrap must be sorted and other roofing debris, including nails, plastic, metal, wood, coal tar epoxy, rubber materials, or other undesirable components, shall be removed.  This sorting of the scrap must be done prior to grinding of the PRAS for use in asphalt production.
Sample and test PRAS for asbestos and provide results demonstrating that the bulk samples contain less than one percent of asbestos containing material in accordance with Federal, State of North Carolina, and Local regulations.  Use NC-accredited Asbestos Inspectors or Roofing Supervisors to sample the PRAS to meet the above criteria.  Maintain records on-site indicating shingle source(s), asbestos operation plan approved by Division of Public Health’s Health Hazards Control Unit, and all asbestos analytical reports.  All documentation will be subject to review by the Department.
Process RAS by ambient grinding or granulating methods such that 100% of the particles will pass the 9.50 mm (3/8") sieve when tested in accordance with AASHTO T27.  Perform sieve analysis on processed asphalt shingles prior to ignition or solvent extraction testing.
RAS shall contain no more than 0.5% by total cumulative weight of deleterious materials.  These materials include, but are not limited to, excessive dirt, debris, concrete, metals, glass, paper, rubber, wood, plastic, soil, brick, tars, or other contaminating substances.

Blend RAS with fine aggregate or RAP, meeting the requirements of this Section, if needed to keep the processed material workable.
MRAS and PRAS shall not be blended together for the production of hot mix asphalt.

(1)  Mix Design RAS

Incorporate RAS from stockpiles that have been tested for uniformity of gradation and binder content prior to use in an asphalt mix design.

(2)  Mix Production RAS

New Source RAS is defined as acceptable material which was not included in the stockpile when samples were taken for mix design purposes.  Process new source RAS so that all materials will meet the gradation requirements prior to introduction into the plant mixer unit. 

After a stockpile of processed RAS has been sampled and mix designs made from these samples, do not add new source RAS to the original stockpile without prior field testing to insure gradation and binder uniformity.  Sample and test new source RAS before blending with the existing stockpile.

Store new source RAS in a separate stockpile until the material can be sampled and tested for comparison with the original recycled mix design data.  New source RAS may also be placed against the existing stockpile in a linear manner provided it is sampled for mix design conformity prior to its use in the recycled mix. Store RAS materials in such a manner as to prevent contamination.
Field approval of new source RAS will be based on the table below and volumetric mix properties on the mix with the new source RAS included.  Provided these tolerances are met, volumetric properties of the new mix will then be performed.  If all volumetric mix properties meet the mix design criteria for that mix type, the new source RAS may continue to be used. 

If the gradation, binder content, or any of the volumetric mix properties are not within the allowable tolerances of the table below, do not use the new source RAS unless approved by the Engineer.  The Contractor may elect to either not use the stockpile, to request an adjustment to the JMF, or to redesign the mix.

	NEW SOURCE RAS BINDER AND GRADATION TOLERANCES

(Apply Tolerances to Mix Design Data)

	Pb %
	(2.5

	Sieve Size, mm
	Tolerance

	4.75
	(5

	2.36
	(4

	1.18
	(4

	0.300
	(4

	0.150
	(4

	0.075
	(2.0


Page 10-43 through 10-45, Subarticle 1012-1(G), delete this subarticle in its entirety and replace with the following:

(G)
Reclaimed Asphalt Pavement (RAP)

(1)
Mix Design RAP

Incorporate RAP from stockpiles or other sources that have been tested for uniformity of gradation and binder content prior to use in an asphalt mix design.  Use reclaimed asphalt pavement that meets all requirements specified for one of the following two classifications.

(a)
Millings

Existing reclaimed asphalt pavement (RAP) that is removed from its original location by a milling process as specified in Section 607.  Millings should be such that it has a uniform gradation and binder content and all materials will pass a 2" sieve prior to introduction into the plant mixer unit.
(b)
Processed RAP

RAP that is processed in some manner (possibly by crushing and/or use of a blending method) to produce a uniform gradation and binder content in the RAP prior to use in a recycled mix.  Process RAP so that all materials have a uniform gradation and binder content and will pass a 1" sieve prior to introduction into the plant mixer unit.
(c)
Fractionated RAP
Fractionated RAP is defined as having two or more RAP stockpiles, where the RAP is divided into coarse and fine fractions.  Grade RAP so that all materials will pass a 1" sieve.  The coarse RAP stockpile shall only contain material retained on a 3/8" screen, unless otherwise approved.  The fine RAP stockpile shall only contain material passing the 3/8" screen, unless otherwise approved.  The Engineer may allow the Contractor to use an alternate to the 3/8" screen to fractionate the RAP.  The maximum percentages of fractionated RAP may be comprised of coarse, fine, or the combination of both.  Utilize a separate cold feed bin for each stockpile of fractionated RAP used.

(d)
Approved Stockpiled RAP

Approved Stockpiled RAP is defined as fractionated RAP which has been isolated and tested for asphalt content, gradation, and asphalt binder characteristics with the intent to be used in mix designs with greater than 30% RAP materials.  Fractionate the RAP in accordance with 
Subarticle 1012-1(G)(1)(c).  Utilize a separate cold feed bin for each approved stockpile of RAP used.

Perform extraction tests at a rate of 1 per 1000 tons of RAP, with a minimum of 5 tests per stockpile to determine the asphalt content and gradation.  Separate stockpiles of RAP material by fine and coarse fractions.  Erect and maintain a sign satisfactory to the Engineer on each stockpile to identify the material.  Assure that no deleterious material is allowed in any stockpile.  The Engineer may reject by visual inspection any stockpiles that are not kept clean, separated, and free of foreign materials.
Submit requests for RAP stockpile approval to the Engineer with the following information at the time of the request:

(1)
 Approximate tons of materials in stockpile

(2)
 Name or Identification number for the stockpile 

(3)
 Asphalt binder content and gradation test results

(4)
 Asphalt characteristics of the Stockpile.

For the Stockpiled RAP to be considered for approval, the gradation and asphalt content shall be uniform.  Individual test results, when compared to the target, will be accepted if within the tolerances listed below:

Approved Stockpiled RAP Gradation and Binder Tolerances
(Apply Tolerances to Mix Design Data)
	Pb %
	±0.3%

	Sieve Size (mm)
	Percent Passing

	25.0
	±5%

	19.0
	±5%

	12.5
	±5%

	9.5
	±5%

	4.75
	±5%

	2.36
	±4%

	1.18
	±4%

	0.300
	±4%

	0.150
	±4%

	0.075
	±1.5%


Note:
If more than 20% of the individual sieves are out of the gradation tolerances, or if more than 20% of the asphalt binder content test results fall outside the appropriate tolerances, the RAP shall not be used in HMA unless the RAP representing the failing tests is removed from the stockpile.

Do not add additional material to any approved RAP stockpile, unless otherwise approved by the Engineer.

Maintain at the plant site a record system for all approved RAP stockpiles.  Include at a minimum the following:  Stockpile identification and a sketch of all stockpile areas at the plant site; all RAP test results (including asphalt content, gradation, and asphalt binder characteristics).
(2)
Mix Production RAP

During mix production, use RAP that meets the criteria for one of the following categories:

(a)
Mix Design RAP

RAP contained in the mix design stockpiles as described above may be used in all applicable JMFs.  These stockpiles have been pretested: however, they are subject to required QC/QA testing in accordance with Subarticle 609-5(C)(2).

(b)
New Source RAP

New Source RAP is defined as any acceptable material that was not included in the stockpile or other source when samples were taken for mix design purposes.  Process new source RAP so that all materials have a uniform gradation and binder content and will pass a 2" sieve prior to introduction into the plant mixer unit. 

After a stockpile of millings, processed RAP, or fractionated RAP has been sampled and mix designs made from these samples, do not add new source RAP to the original stockpile without prior field testing to insure gradation and binder uniformity.  Sample and test new source RAP before blending with the existing stockpile.

Store new source RAP in a separate stockpile until the material can be sampled and tested for comparison with the original recycled mix design data.  New source RAP may also be placed against the existing stockpile in a linear manner provided it is sampled for mix design conformity prior to its use in the recycled mix.

Unprocessed RAP is asphalt material that was not milled and/or has not been processed to obtain a uniform gradation and binder content and is not representative of the RAP used during the applicable mix design.  Unprocessed RAP shall not be incorporated into any JMFs prior to processing.  Different sources of unprocessed RAP may be stockpiled together provided it is generally free of contamination and will be processed prior to use in a recycled mix.  RAP contamination in the form of excessive dirt, debris, clean stone, concrete, etc. will not be allowed.  Incidental amounts of dirt, concrete, and clean stone may be acceptable.  Unprocessed RAP may be processed and then classified as a new source RAP as described above.

Field approval of new source RAP will be based on Table 1012-2 below and volumetric mix properties on the mix with the new source RAP included.  Provided the Table 1012-2 tolerances are met, volumetric properties of the new mix will then be performed.  If all volumetric mix properties meet the mix design criteria for that mix type, the new source RAP may continue to be used.

If the gradation, binder content, or any of the volumetric mix properties are not within the allowable tolerances of Table 1012-2, do not use the new source RAP unless approved by the Engineer.  The Contractor may elect to either not use the stockpile, to request an adjustment to the JMF, or to redesign the mix.

	TABLE 1012-2
NEW SOURCE RAP GRADATION and BINDER TOLERANCES
(Apply Tolerances to Mix Design Data)

	Mix

Type
	0-20% RAP
	20+-30 % RAP
	30+ % RAP

	Sieve

(mm)
	Base
	Inter.
	Surf.
	Base
	Inter.
	Surf.
	Base
	Inter.
	Surf.

	Pb %
	( 0.7%
	( 0.4%
	( 0.3%

	25.0
	(10
	-
	-
	(7
	-
	-
	(5
	-
	-

	19.0
	(10
	(10
	-
	(7
	(7
	-
	(5
	(5
	-

	12.5
	-
	(10
	(10
	-
	(7
	(7
	-
	(5
	(5

	9.5
	-
	-
	(10
	-
	-
	(7
	-
	-
	(5

	4.75
	(10
	-
	(10
	(7
	-
	(7
	(5
	-
	(5

	2.36
	(8
	(8
	(8
	(5
	(5
	(5
	(4
	(4
	(4

	1.18
	(8
	(8
	(8
	(5
	(5
	(5
	(4
	(4
	(4

	0.300
	(8
	(8
	(8
	(5
	(5
	(5
	(4
	(4
	(4

	0.150
	-
	-
	(8
	-
	-
	(5
	-
	-
	(4

	0.075
	(4
	(4
	(4
	(2
	(2
	(2
	(1.5
	(1.5
	(1.5
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