


NJDOT developed PRS
using the Asphalt
Pavement Analyzer
(AASHTO T340) and
Overlay Tester (NJDOT
B-10)

Criteria established for
different mixes based on
research and field
performance history



Implementing Performance Related Specifications (PRS)
and Balanced Mixture Design (BMD)

Mixture Design

Quality Control
Quality Acceptance
Asphalt suppliers’ comments regarding PRS testing;
"“Too expensive to purchase equipment”
"Takes too long to get back test results”

"Test methods not suited for Quality Control work”
To effectively implement BMD and PRS, may need to

utilize surrogate test methods during Quality Control



Goal of Study:

Determine if a rutting and fatigue cracking suite

/4

of test methods can be used as “surrogate tests
during QC work at asphalt plants for NJDOT.

"Surrogate tests” proposed for QC guidance, not
acceptance

Must have strong correlation to PRS test methods

Presented test methods may also provide other
agencies with a starting point if existing test
methods not being used



Most plants still have
Marshall equipment

TSR’s

FAA work
Proposing the use of
Marshall equipment as
the loading frame for new
tests
Rutting and cracking
performance can be
assessed with minor
iInvestments using IDT
set-up



Developed in Brazil (Carneiro, 1943) and Japan
(Akazawa, 1943) at same time to determine tensile
strength of concrete

Livneh and Shklarsky (1962) first to use it for HMA
(cohesive properties)

Kennedy and associates at U. of Texas looked at both
static and dynamic properties in IDT in 70's & 80's
(resilient modulus)

SHRP program recommended for low temperature
cracking

Penn State (2001, 2004) and AAT (2004, 2007)
recommended for rutting properties (NCHRP 9-33)
TTI (2016) and NCAT (2017) developed similar
procedures for fatigue cracking






Indirect tensile

strength (IDT) is

related to the shear

strength of materials
Mohr-Coulomb

Rutting a function of

the shear strength
Cohesion (C) = binder
properties

Friction () =
aggregate properties



High temperature IDT (NCHRP
9-33 Recommendations)

Uses TSR IDT frame with Lottman
head (used for TSR; AASHTO
1283)

Gyratory compacted samples (set
air void level to specified)

50 mm/min (2 inch/min)
deformation rate

Test temperature is 10°C lower
than local climate (LTPPBind 3.1,
98% Reliability, 20 mm below
surface, not corrected for traffic
or vehicle speed)

For NJ = 44°C



Compared variety of
lab and plant
produced HMA using
APA and HT-IDT

RAP, WMA, NMAS,
vinder grades

Used NJDOT PRS
criteria for rutting
(APA) for criteria

development

NJDOT PRS Asphalt Mixture

Asphalt Pavement
Analyzer Rutting
Requirement

High Performance Thin Overlay

<4 mm
(HPTO)
Bituminous Rich Intermediate
<6 mm
Course (BRIC)
High RAP - Surface Course <4 mm
High RAP - Inter/Base Course <7 mm




HT IDT (psi)

Error bars represents average COV
APA =9.6%; HT-IDT = 6.0%
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- Black line correlation

- Red dotted line is proposed

Pass/Fail criteria that includes
HT-IDT COV%



NJDOT PRS Asphalt Mixture

Asphalt Pavement
Analyzer Rutting
Requirement

HT-IDT Strength
Requirement

High Performance Thin Overlay

<4 mm > 47 psi
(HPTO)
Bituminous Rich Intermediate :
<6 mm > 30 psi
Course (BRIC)
High RAP - Surface Course <4 mm > 47 psi
High RAP - Inter/Base Course <7 mm > 25 psi







Rutgers has been evaluating a number of fatigue
cracking test methods for use within PRS, BMD,
and Quality Control

Compared test methods to field performance
Results showed Overlay Tester and SCB Flexibility Index
had best comparison

Similar findings at TTI, U. of lllinois
Overlay Tester requires own equipment and time consuming



Compared variety of lab
produced mixes
NMAS, binder grades,

aged conditions, asphalt
contents

Used NJDOT PRS
criteria for fatigue
cracking (Overlay Tester)
for criteria development
Compared 2 potential
test methods for
potential Overlay Tester
surrogate

NJDOT PRS Asphalt Mixture

Overlay Tester
Fatigue Cracking
Requirement

High Performance Thin Overlay

> 700 cycles
(HPTO)
Bituminous Rich Intermediate
> 700 cycles
Course (BRIC)
High RAP - Surface Course > 175 cycles
High RAP - Inter/Base Course > 100 cycles







(1) (2) (3)



(1) (2) (3)



w w S
o (V] o

N
v

SCB Flexibility Index
[y
(03]

10 +

N
o
!

Error bars represents average COV

OT = 24.5%; SCB Fl =23.2%
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- Black line correlation

- Red dotted line is proposed
Pass/Fail criteria that includes
SCB-FI COV%



Advantages of SCB Fl over Overlay Tester for
Quality Control testing

Quicker testing time

Inexpensive equipment

Quicker specimen prep time (no gluing)

Less specimens (OT needs 5 gyratories; SCB Fl needs 2
gyratories)

Some drawbacks of SCB Fl for Quality Control
Requires wet saw in lab
Requires sawing and notching for sample prep
Some data analysis required — Spreadsheets available



Fatigue Cracking
(IDEAL-CT
Recommendations)

Uses TSR IDT frame
with Lottman head
(used for TSR; AASHTO
1283)

Gyratory compacted
samples (set air void
level to specified)

5o mm/min (2 inch/min)
deformation rate

Test temperature is
25°C



IDEAL-CT

Error bars represents average COV

OT = 24.5%; IDEAL-CT =16.5%
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Advantages of IDEAL-CT over Overlay Tester for
Quality Control testing

Quicker testing time
Inexpensive equipment
Quicker specimen prep time (no gluing)

Less specimens (OT needs 5 gyratories; IDEAL-CT needs
3 gyratories)

Advantages of IDEAL-CT over SCB-FI for Quality
Control testing

No sawing or notching required
Data analysis required — Spreadsheets available



NJDOT PRS Asphalt Mixture

Overlay Tester
Fatigue Cracking
Requirement

SCB Flexibility Index

IDEAL-CT Fatigue
Cracking
Requirement

High Performance Thin Overlay

> 700 cycles > 18 > 245
(HPTO)
Bitumi Rich Int diat
ituminous Rich Intermediate > 700 cycles 518 S 945
Course (BRIC)
High RAP - Surface Course > 175 cycles >11 > 150
High RAP - Inter/Base Course > 100 cycles >9 >120




Quality control testing important part of mixture
production
Within BMD and PRS, performance testing should be
required
Issues with performance testing during QC
Time for testing and analysis
Cost (equipment, supplies) and space requirements
Trained technicians
Surrogate testing may aid in these issues
The suite of IDT test methods presented show
potential for use during Quality Control, as well as
Mixture Design and Acceptance during BMD and PRS
programs
TRB 2018 Paper (#18-05836) for more details
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