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What’s the National Trend? NAPA
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* Probably the greatest single upfront cost stabilizing &
saving measure available to US highway agencies today is
Increasing the use of RAP in construction and rehabilitation
of asphalt pavements.

« The majority of State DOTs use between 10 and 20% RAP,
but have potential to use up to 30%.

« Contractors can effectively use RAP often and in high
amounts with processing and production best practices and
now...WMA technologies.

—Consistency & best practices are key when combining RAP,
RAS, & WMA!

 The use of RAS and interest in rubber is increasing.
—Start with low amounts of RAS and maintain quality.



What we’re go in ¢} to talk o B8
about...

* Performance of recycled pavements
 Latest industry survey on recycling & WMA
* National efforts towards binder replacement

 Resources



PERFORMANCE OF HIGH RAP
MIXTURES
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Primary Performance
Cconcerns

» Fatigue Cracking
— Aging characteristics — virgin vs. RAP

binder

* Low Temperature Cracking

* Durability (Raveling)
— Moisture content



Long-Term Performance of RAP in HMA
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WeII -designed pavement
At N

with high RAP (35%) can , ﬁ
perform well durrng life span
No srgnrflcant difference in

performance of virgin and
.inall 3 envrronmental
recycled pavement sections.
zones, long term

performance of RAP likely to W
be comparable to other
treatments.”
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Average age of virgin mixes is 11 years.
For 30-50% RAP content, the average

age ranges from 10-13 years.



National Centey for
Aspha ItT chno Iogy

NCAT

at Auburn Un

Evaluating RAP Performance

* Long Term Pavement Performance
SPS-5 sections
— Virgin
— 30% RAP
— Milled and non-milled surface
— 50 and 125 mm thick
— Oldest is over 17 years
— Variety of climates



LTPP Study Results

Fatigue Cracking Longitudinal Cracking

O Virgin performed 15% 0O Virgin performed
20% significantly better significantly better
than RAP than RAP
A 10%

RAP Mix Performed As Well As or Significantly
Better than Virgin Mix

Fatigue Cracking — 71%
Longitudinal Cracking — 85 %
Block Cracking — 97 %
Raveling — 93 %

Difference @ Difference
between Virgin between Virgin
96% and RAP 78% and RAP

insignificant insignificant

at Auburn University



TECHBRIEF

The Long Term Frvesert Paformenc
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FHWA Publication No.: FHWA HRT- 11051

FHWA Contact Larry Wiser, HRDI-30, 202} 483.307%,
Ry wsar B cot.gov

This documant &5 3 tochnical summary of the Faderal Highway
Adminmistration report, impact of Design Features on Favement
Response and Performance In Rehablitated Fiexibio and Rigid
Pavemants [FHWA-HRT-10-066) )

Introduction

Tha growing nead for matarials 10 rehabiitsto the highway Infrastruc
wre in the Unitec States and for sustainablo and environmentaily
friendly aftornaiives have substantiglly increased the doemand for
recycling matoriais. The most common material recyding appilcation
n pavements Is recdalmed asphalt pavament (RAF. RAF Incudes
any removed or reprocessed pavoment material that contains asphalt
and aggrogates. Tho largest source of AAP & milled matarial retrioved
from axisting pavements or from full-depth remaval. RAP can bo com
binad with virgin Sggregates, new bindor, andor recycling agents o
produce a recycied hot mix, which Is the most froquant use of RAR
The Incorporation of RAP In rocyciod hot mixes Is not 3 now CC("K‘D!
A survey of 12 State transportation dopartments Indicatos that In 1966
33 parcent of pavement romovad was used as RAP In hot mix asphalt
(HMA) production ' This porcontage Is likely %0 have Increasoed sine
the tima of the survey with the cffort of Federal and Stata transpor:
Stion departmants promoting F RAF usa and with advanccments In
pavement recycling techmology.”

Several studios have evalustod propenies and porfarmance of mixes
with RAP in tha laboratory that have boen documantsd in Iorature.”
When cesigned proparly, RAF mixes have demonstrated 2 quallty
comparabie to virgin HMAs., Howaover, cespitc all the Information
avaliable and tha success rate of RAF mix projocts, the porcoption that
rocycied matariats are of indorior qualty still persists. Tho objoctive of
this TechEriaf Is 20 provide 3 summary of statistical anatysis rosuts
of cata collectod during the Long-Term Pavement Parformanca (LTPP)
program In which performance of recycled HMA was comparod 1o
virgin mix in Saxible pavemant overiays

LTPP SPS-5 Experiment
The LTPF Specific Favemant Study (SPS).5 cxperimemt was
desigrec to provide qualtly data for doveloping Improved casign

“In summary, the performance
data from LTPP SPS-5 shows
that RAP and virgin HMA mixes
used in overlays of flexible
pavements showed
approximately the same
performance across a range of
climates, traffic, and existing
pavement conditions over a

period of up to 17 years. ThiS
finding should give
agencies confidence in

specifying RAP mixtures
for overlays when
economic and other
conditions warrant.”




Long-term Performance of NAPA
RAP Pavements s

* High percentages of RAP have successfully
been used for more than 30 years.

* Long-term performance of recycled asphalt
pavements not well documented.

* Recycled asphalt mixtures designed using
established mix design procedures and
produced with appropriate QC/QA measures
perform comparably to conventional mixtures.



INDUSTRY SURVEY OF
RECYCLING & WMA

13

AAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAA



HOW MUCH RAP IS IN AN AVERAGE MIX?




2011 Average RAP Content
by State




Tons RAS Used in Asphalt Mixes =e=
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n 2011, asphalt mix producers in 32 States use RAS
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"'THAT'S 25% MORE

~ THAN THE LAST YEAR. OH,
~ AND OVER 410% MORE THAN 2009



Estimated WMA Tons =2

NATIONAL ASPHALY
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*2012 data is still under review, not for distribution until finalized.
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GROUND TIRE RUBBER
- - - - - - - - - - - - - - - - - -

Preliminary 2012 data,
not for distribution.

e 9 out of 23 states

— Reported total amount of mix using GTR =
692,000 tons

* 8 out of 23 states
— Reported amount of GTR used =26,000 tons
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WHY ASPHALT BINDER
REPLACEMENT?
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DEFINING ASPHALT BINDER REPLACEMENT ‘ABR‘

Binder replacement is reclaimed binder that
replaces virgin binder in asphalt mixtures.

()
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WHY ARE WE MOVING TOWARDS ABR?
- - - - - - - - - - - - - - - - - -

* Multiple sources of reclaimed materials and
sizes for different feeds

* Separate specifications for each reclaimed
material (RAP, RAS, etc.) is confusing

* With high RAP contents, the primary issue is
amount of binder replacement.

— Impacts binder properties & may impact binder
choice
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RECLAIMED ASPHALT BINDER SOURCES & CONTENTS
- - - - - - - - - - - - - - - - - -

* RAP 4 - 6%

* Fine RAP 5—-8%

* Coarse RAP 2 —4%
 Manufacturer Scrap RAS 15-25%
 Post Consumer RAS 20-30, 40%
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CURRENT NATIONAL SPECIFICATIONS

* RAP Use

— AASHTO M 323 — Superpave Volumetric Design
Requirements

e RAS Use

— AASHTO MP15 — Standard Spec for Use of
Reclaimed Asphalt Shingle as an Additive in HMA

— AASHTO PP53 — Standard Practice for Design
Considerations when Using Reclaimed Asphalt
Shingles in HMA

AAAAAAAAAAAAAAA 27
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NATIONAL EFFORTS
- - - - - - - - - - - - - - - - - -

 FHWA Asphalt Mixture Expert Task Group

* NCHRP 9-46 Improved Mix Design, Evaluation,
and Materials Management of HMA with High
RAP Contents

 Pooled Fund Studies

— TPF5-213 — Performance of Reclaimed Asphalt
Shingles in HMA

— TPF5-294 - Design and Analysis Procedures for Asphalt
Mixtures Containing High-RAP Contents and/or RAS

AAAAAAAAAAAAAAA
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AASHTO M323 Binder Replacement
Revisions Task Force Members

Lee Gallivan, chair .
Jeff Miles .
Jim Musselman .

Jim Pappas .
John D’Angelo .
Andy Mergenmeier .
Ron Sines .
Matthew Corrigan .

Randy West

Jeff Withee

Larry Michael
Gerry Huber
Audrey Copeland
Becky McDaniel
John Bukowski
Merrill Zwanka



Binder Replacement for High nNapa
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 RAP Expert Task Group compiled existing
literature.

* No clear direction at national level for setting
reclaimed binder limits to properly select
virgin binder grade.




The Old Guidelines AASH I H

« AASHTO M 323 Standard Specification for Superpave™
Volumetric Mix Design

Recommended Virgin Asphalt Binder Grade Percent (%) RAP
No change in binder selection <15
Select virgin binder grade one grade softer than normal 15 - 25
Follow recommendations from blending charts > 25

« Calls for virgin binders that may be more expensive, hard to get
« Blending chart analysis is time-consuming!




INCORPORATING ABR IN AASHTO M323
- - - - - - - - - - - - - - - - - -

e Percent binder replacement—If the agency elects to use the
percent binder replacement method, percent binder replacement is
determined by the ratio of reclaimed binder to the total binder in
the mixture. Local or regional evaluations need to be completed to
determine the maximum RAP amounts allowed or the minimum
percentage of virgin binder.

 Note 6—If recycled binder properties are not available, effort
should be undertaken to characterize typical stockpiled materials.
RAP samples should be taken from typical stockpiles in various
geographical locations within the state and evaluated to determine
the effect of various percentages of RAP binder on typical virgin PG
binders. Details on the RAP evaluation process are contained in
Appendix X2.

NAPA

NATIONAL ASPHALT
PAVEMENT ASSOCIATION



WHAT’S IMPORTANT?

* How much reclaimed binder can we use
before cracking occurs?

— Cracking, low temp and fatigue, is major concern
for adding shingles to mix.

* Are we using the proper virgin and, thus, end
binder grade?

e Evaluating the end mixture for long term
performance

AAAAAAAAAAAAAAA
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NCHRP 9-46

Improved Mix Design, Evaluation, and
Materials Management Practices of HMA
with High RAP Content

4 - i
National Center 5 8
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SUGGESTED CHANGES TO AASHTO M323
- - - - - - - - - - - - = - = = = = _
Based on research from NCHRP Project 9-46

Recommended Virgin Asphalt Binder RAP Binder Ratio
Grade

No change in binder selection <0.25

Follow recommendations from X.1 >0.25

X.1 is Appendix for Procedures for Estimating the Properties of
Blended RAP and Virgin Binders

NaATh

NATIONAL ASPHALT
PAVEMENT ASSOCIATION



SUGGESTED CHANGES TO AASHTO R 35
- - - - - - - - - - - - - - - - - -

Based on research from NCHRP Project 9-46

e Standard Practice for Superpave Volumetric
Design for HMA

— Evaluation of High RAP Content Mixes using
performance-related tests and criteria

— Handling/drying RAP for mix design trials
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SUGGESTED CHANGES TO AASHTO R 35
- - - - - - - - - - - - - - - - - -

Based on research from NCHRP Project 9-46

* Rutting tests & criteria
— Asphalt Pavement Analyzer
— Hamburg
— Flow Number

* Low Temperature Cracking tests & criteria
— Disc-shaped Compact Tension Test
— Semi-circular Bend Test

* Potential tests for load-related cracking
— Top down — Energy Ratio
— Reflection — Overlay Tester, DCT

— Fatigue — Bending Beam Fatigue, Simplified VCD, IDT
Fracture Energy, Semi-circular Bend



ENGINEERING ABR -
OTHER EXPERIENCES
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WISCONSIN DOT STANDARDS & SPECS
- - - - - - - - - - - - - - - - - -

460.2.5 Recycled Asphaltic Materials

(m The contractor may use recycled asphaltic materials from FRAP, RAP, and RAS in HMA mixtures.
Stockpile recycled materials separately from virgin materials and list each as individual JMF components.

izy Control recycled materials used in HMA by evaluating the percent binder replacement, the ratio of
recovered binder to the total binder. Conform to the following:

MAXIMUM ALLOWABLE PERCENT BINDER REPLACEMENT

RECYCLED ASPHALTIC MATERIAL LOWER LAYERS UPPER LAYER
RAS if used alone 25 20
RAF and FRAF in any combination 40 25
RAS, RAP, and FRAP in combination[1] 35 25

T \When used in combination the RAS component cannot exceed 5 percent of the total weight of the aggregate
blend.

http://roadwaystandards.dot.wi.gov/standards/stndspec/ss-04-60.pdf#ss460

NAPA

NATIONAL ASPHALT
PAVEMENT ASSOCIATION



Indiana DOT
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* Virgin Binder Grade for Asphalt Binder
Replacement

— 0 to 25% - no change
— 25 to 40% - down one grade, high and low

 Maximum Binder Replacement
— 25% shingle binder
— 40% RAP or Shingle plus RAP



MODOT SPECIFICATIONS Ty
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* 403.2.6.1 Reclaimed Asphalt Pavement. Reclaimed Asphalt Pavement (RAP) may
be used in any mixture, except SMA mixtures. Mixtures may be used with
more than 30 percent virgin effective binder replacement provided
testing according to AASHTO M 323 is included with the job mix formula
that ensures the combined binder meets the grade specified in the

contract. All RAP material, except as noted below, shall be tested in accordance
with AASHTO T 327, Method of Resistance of Coarse Aggregate Degradation by
Abrasion in the Micro-Deval Apparatus. Aggregate shall have the asphalt coating
removed either by extraction or binder ignition during production. The material
shall be tested in the Micro-Deval apparatus at a frequency of once per 1500 tons .
The percent loss shall not exceed the Micro-Deval loss of the combined virgin
material by more than five percent. Micro-Deval testing will be waived for RAP
material obtained from MoDOT roadways. All RAP material shall be in accordance
with Sec 1002 for deleterious and other foreign material.

NAPA

NATIONAL ASPHALT
PAVEMENT ASSOCIATION
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ILLINOIS MAXIMUM ABR LEVELS

Level 2 - FRAP/RAS Maximum Asphalt Binder Replacement (ABR) Percentage

HMA 1Mi2)§tures Level 2 — FRAP/RAS Maximum ABR %
Ndesign Binder/Leveling Surface Polymer Modified

Binder 4
30 40 40 10
50 40 30 10
70 30 20 10
90 30 20 10
105 30 15 10

1/ For HMA “All Other” (shoulder and stabilized subbase) N30, the FRAP/RAS ABR
shall not exceed 50 percent of the mixture.

—,‘\\—
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ILDOT HAMBURG WHEEL CRITERIA
- - - - - - - - - - - - - - - - - -

Asphalt Binder Grade # Repetitions Max. Rut Depth
in. (mm)
PG76-XX 20,000 1/2 (12.5)
PG70-XX 15,000 1/2 (12.5)
PGB4-XX 7,500 1/2 (12.5)
PG58-XX 1/2 (12.5)

PAVEMENT ASSOCIATION



CONTROLS
- - - - - - - - - - - - - - - - - -

* Too Soft
— Stripping — TSR
— Binder Grade Selection (Polymer)
— Hamburg

* Too Hard
— Limits on replacement asphalt (% RAP & RAS)
— Grade bumps down with higher replacement
— Maximum tensile strength
— Fracture toughness requirement (research phase)

AAAAAAAAAAAAAAA
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GRADE BUMPING IN ILLINOIS
- - - - - - - - - - - - - - - - - -

e Low amounts of ABR can be tolerated with
little to no impact

* Around 20% ABR, mix properties may be
impacted.
— Grade bumping policy

* Above 20% - bump down from PG64-22 to PG58-28
* Above 40% - PG46-347

AAAAAAAAAAAAAAA
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CONSIDERATIONS — MULTIPLE LEVELS
- - - - - - - - - - - - - - - - - -

e Asphalt Binder Replacement Limitations for when to Grade
Bump

— 20% on low end to 40% on high end
— Processed vs. Non-Processed
— Polymer-modified binder?

* Pavement Layer
— Surface — need rut and cracking resistance

— Intermediate layer — stiffness (increase RAP & RAS, no binder
change)

— Lower layer(s) — need cracking resistance
* Mix Type Based on Traffic, Use

* Performance Testing for Mix Evaluation

AAAAAAAAAAAAAAAAAAA
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NCHRPE

REPORT 752

NCHRP 9-46 Mix Design and
Evaluation Procedure for High
Reclaimed Asphalt Pavement improved Mix Design, Evaluation,

and Materials Management
Practices for Hot Mix Asphalt

Content in Hot Mix Asphalt with HighReciimed

Asphalt Pavement Content

* Report 752
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i e Ty AN

_ NPT -
| 2 National Center for
S, Asphalt Technology

at Auburn University

 Best Practices for m
RAP Management




Resources from FlI

Reclaimed Asphalt Pavement in Asphalt
Mixtures: State of the Practice
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* Designing HMA Mixtures with High RAP Content: A
Practical Guide, Publication QIP-124

 How to Increase RAP Usage and Ensure Pavement
Performance, NAPA Publication PS 34

» Uses of Waste Shingles in HMA: State-of-the-

Practice, Special Report 179

» Guidelines for the Use of Reclaimed Asphalt
Shingles in Asphalt Pavements, Information Series
136

» Webinars at asphaltpavement.org

How to
Increase RAP Usage

and Ensure
Pavement Performance

52




))) FHWA/ NAPA COOPERATIVE AGREEMENT

NAPA has been awarded a $2.5 million
agreement for “Advancement of

Innovative Asphalt Technology”

Partnership provides a mechanism to
advance innovative technologies

Agreement is for 5 years, FY 2014-2018

N A p US. Deparfment o
—$£ Federal nghway E3
" Administration
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NAPA 59 Annual
Meeting

Driving Decisions:
Taking Charge for
Tomorrow

February 2-5, 2014
Boca Raton
Resort & Club
Boca Raton, Florida
www.asphaltpavement.org
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For more information:

Audrey Copeland, PhD, PE

Email: audrey@asphaltpavement.org www.asphaltpavement.org
Phone: 301.731.4748 www.asphaltroads.org



))) FHWA/ NAPA COOPERATIVE AGREEMENT

Year 1 Topics (i.e. FHWA/NAPA mutual interests)
* RAP, RAS, WMA Survey for 2013

* RAP Management Best Practices

* Recycled Tire Rubber Best Practices

* Mix Type Selection Guide update

* Thin Asphalt Overlays update

* LCCA Webinar?
NAPA U Deparment

— " — Federal nghway 56
AAAAAAAAAAAAAAA “" Administration
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Obtaining uniform gradation of NAPA
RAP Bl s L8

 RAP aggregate separation based on size
Increases control and may reduce variability.
e _—

* Sizing of RAP materials
—Screening is used to .
separate sizes & control dust
—Fractionation
—Allows for adjustments for
variability to be made
within the RAP




Fractionated RAP (FRAP) NAPA

AAAAAAAAAAAAAAA
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 Fractionation Is processing and separating
RAP Iinto at least two sizes, typically a coarse
fraction and a fine fraction.




Asphalt Roofing Shingles ==

« 11 million tons of waste asphalt
roofing shingles are generated
In the US per year.

—Manufacturing Waste ~ 1 million
—Roofing tear-offs ~ 10 million

 HMA is the most common
process to which waste
shingles can be added and
the best use of shingles.




Recycled Asphalt Shmgles NAPA
(RAS) ,

Manufactured Shingle Scrap
—Air-blown, unmodified binder
—Harder than road asphalt

* Post Consumer (Tear-off)
Shingle Scrap
—Aged 10 years or more
—Even harder than road asphalt

* Recycled Asphalt Shingles

—Crushed and Screened




Shingles Composition e

» Shingle Asphalt Binder
—Manufactured Waste 15-25%
—Tear-offs 30-40%

e Hard Rock Granules &

Eill Granules
liers
—40 to 60% Asphalt Coating

- Fiber, felt, miscellaneous
materials N
_1to 12% Fiberglass mat



BEST PRACTICES
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Increasing RAP Use

The question we're posing...

» How much RAP can we allow in —a=
the mix and meet specification F=% &

and constructability
_
requirements for performance?

* Biggest impact can be
made In processing and
production.




Issues to Consider when Increasing RAP

* Processing &

Quality Control (QC)

— Mill Intelligently
— Processing RAP
— Stockpile Management

« Characterizing RAP
« Changing Binder Grade
« Mix Design

« Blending/Co-mingling of
Virgin and RAP Binder

Performance




Quality Control

 RAP mixtures must
meet the same mix
design specifications
required for virgin
mixtures.

 Most State DOTs do not
have additional means
of determining the
acceptability of high
RAP mixtures.

12/05/2007



Obtaining uniform gradation of RAP

 RAP aggregate separation based on size
Increases control and reduces variability.

e Sizing of RAP materials
— Screening Is used to
separate size & control dust
— Fractionation
— Allows for adjustments for
variability to be made
within the RAP

66



Fractionated RAP (FRAP)

* Fractionation Is processing and separating RAP
INnto at least two sizes, typically a coarse fraction
and a fine fraction.




Characterizing RAP Materials for High RAP Use

* Asphalt Content
— RAP binder contribution, reduce virgin binder required

— Ignition oven or solvent extraction

* Performance Grade of RAP binder
— Estimate blended binder properties
— Evaluate stiffness of RAP
— Recovered binder is unaged

 RAP Aggregate Gradation

— Ensure quality material

— Determining Gsb, Gse of RAP aggregate — significant effect
on VMA and asphalt content

— Combined aggregate properties must meet consensus
requirements



Binder Grade Selection

* For high RAP contents, the virgin binder
Performance Grade (PG) may have to be
owered to account for the aged (stiff) RAP
ninder OR the RAP % is chosen based on a
given virgin binder PG.

 Bumping a grade may increase cost
* Blending charts

« Standardized PG based on region

69



How to check for blending?

* No direct method for measuring blending

* Blending Charts
— AASHTO M 323 Appendix
— Assumes complete blending
— Time consuming, hazardous solvents

« Mixture Testing with the Asphalt Mixture
Performance Tester (AMPT)

70



RAP Percentage Based on Binder

« Historically, agency specs limit RAP based on RAP
percentage by weight of total mix or weight of
aggregate.

« With high RAP contents, the primary ISSue IS
amount of binder replacement.

— Impacts binder properties

 Determine contribution of RAP binder toward total
binder in the mix, by weight.

— Typically specified as “70% of binder content must be
virgin” or “no more than 30% binder content can come
from RAP or RAP & RAS”.
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RAP Aggregate Testing

e Gradation - AASHTO T 30 Mechanical
Analysis of Extracted Aggregate

 RAP aggregates must meet the same quality
requirements specified for virgin aggregates.
— Coarse Aggregate Angularity (D 5821)
— Fine Aggregate Angularity (T 304)
— Flat & Elongated (D 4791)

— Sand equivalent requirements (T 176) are waived
for RAP aggregate.

— Agency Specifications
e Source properties
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Superpave Volumetric Mixture Design
Requirements

| Required Density VMA (%), minimum
Design (9 of Theoretical Max _ _ VEA
ESALS Specific Gravity) Nominal Max Agg Size, mm (%)

(millions)

N N 375 25.0 19.0 125 9.5

initial Ndesign max

70 -
80

0.3to <90.5 65 -
<3 78
3to<

10 96.0 <98.0 11.0 12.0 130 14.0 15.0

10 to <

30

= 30

<0.3 <915

Dust-
to-
binder
ratio




Determining RAP Aggregate BSG

* Bulk Specific Gravity (BSG) Is used in the
calculation of VMA.

— Combined BSG of RAP and virgin aggregates

* Not practical to directly determine BSG of
RAP aggregate
— Extraction required
— Ignition oven — BSG value is too low

— Solvent extraction — aggregate may contain
asphalt or solvent which may influence results
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What value should | use for RAP
aggregate BSG (G,*")?

» Bulk Specific Gravity (G,,) of RAP aggregate
from original construction records

 Direct Measure

« Use effective specific gravity of RAP
aggregate, G """
— This will overestimate the combined aggregate G, and is not
recommended.

— Based on experience with mix designs for the specific
location, assume a typical value for asphalt absorption, P,,
and use this value to estimate the bulk specific gravity of the
RAP aggregate, G, **P, from the calculated G A",
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Dealing with Dust

Dust to Binder Ratio

* Big challenge in using
higher RAP contents

— Fills voids and reduces
VMA

 Removing dust
INncreases costs




Insuring Quality

* Final mixture

— Volumetric properties

— Extraction & recovery

— Gradation

— Asphalt content

— High-RAP
« PG grade of blended binder
» Quality of Aggregate

12/05/2007

 Performance Testing h( =
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Performance Testing Options

Asphalt Pavement Analyzer (APA) AASHTO TP 63
Permanent Hamburg Wheel Tracking Device AASHTO T 324
Deformation*

Flow Number (AMPT) AASHTO TP 79

Thermal Creep Compliance & Strength Using

Cracking** Indirect Tensile Test (IDT)

* |f softer binder or rejuvenator is used.
** For surface mixes in climates prone to thermal cracking.
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