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Motivation & Workplan

Evaluate the potential asphalt binder specification changes
on NJDOT approved binders

Evaluate how these properties may change from same
suppliers during the year

Evaluate the impact on Balanced Mixture Design
performance testing




NCHRP 20-44(19)

Implementation of Proposed AASHTO Standards for Asphalt
Binders and Mixtures (Asphalt Institute: Mike Anderson (PI))

Try to consolidate NCHRP project deliverables 9-52, 9-54, 9-56A, 9-
59, 9-60, 9-61

Utilized information for proposed specification improvements
Asphalt Mixtures: 9-52, 9-54, 9-56A
Asphalt Binders: 9-59, 9-60, 9-61

Utilize NJDOT asphalt binder retains from 2021 year for evaluation



NCHRP 20-44(19) Criteria Evalu

ated

Intermediate Temperature Fatigue %23,
Glover-Rowe Parameter Sl
Tested at regional intermediate temperature (NCHRP 9-59) =

& 10 rad/sec vt
Non-Load Associated/Thermal

Conventional BBR-based low temp PG grade
(AASHTO M320/R29)

Rheological Index (R-value) based on BBR data

Poor field performance found with (NCHRP 9-59)

High R-values in thin pavements (REOB modified binders)
Low R-values in thick pavements

Check ATc
Marginal materials verified with ABCD ATf (NCHRP 9-60)
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NCHRP 20-44(19) Criteria Evaluated
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Binders Evaluated

NJDOT 2021 Approved Binders and Sources

Retains from 2021 paving season
10 “different” PG64E-22

4, refineries with different sampling dates
PG645-22

5 refineries

Asphalt binders 20 Hr PAV and 40 Hr PAV

4,0 Hr PAV used two consecutive 20 Hr conditioning periods



Test Results — How Did We Do?




PG64E-22 Results

20 Hour PAV 40 Hour PAV

Int diat Asphalt Bind Int diat Asphalt Bind
ntermediate Low Temperature PG Grading =P .a n .er BBR R-Value ntermediate Low Temperature PG Grading i .a n .er BBR R-Value
. . Temperature Cracking Device Temperature Cracking Device
Supplier Location Lot Date GRP @ BBR BBR GRP @ BBR BBR
PG Grad AT T AT -22C -28C PG Grad AT T AT -22C -28C
rade 25C  [(Stiffness)|(m-value) ¢ < rade 25C |(Stiffness)|(m-value) ¢ <
1 B 4 6/21/2021 19.6 1952 -27.9 -27.1 -0.8 -33.6 5.7 2.16 1.99 5602 -26.8 -23.6 -3.2 -32.4 -5.6 2.32 2.05
1 B 6 8/2/2021 19.9 2591.8 -29.2 -27.1 -2.1 -34.7 5.5 2.26 2.12 7143 -27.6 -22.8 -4.8 -31.2 -3.6 2.40 2.16
1 B 9 10/6/2021 20.9 4459.7 -28.0 -25.8 -2.2 -33.1 5.1 2.31 2.07 9503 -26.7 -19.9 -6.8 -31.7 -5.0 2.46 2.22
1 C 11 7/14/2021 24.2 4004.8 -26.1 -25.2 -0.9 -32.4 6.3 2.11 1.94 7919 -25.4 -21.9 -3.5 -28.6 -3.2 2.23 2.07
1 C 14 8/16/2021 21.9 3653.5 -26.6 -24.7 -1.9 -32.3 5.7 2.20 2.04 8369 -25.3 -21.5 -3.8 -30.8 -5.5 2.29 2.05
1 C 17 9/26/2021 20.3 23304 -27.9 -26.6 -1.3 -34.8 6.9 2.26 2.01 6732 -26.6 -22.0 -4.6 -31.7 -5.1 2.41 2.10
1 C 23 12/10/2021| 21.2 4014.4 -27.4 -24.9 -2.5 -33.4 6.0 2.30 2.12 13788 -25.9 -16.8 -9.1 -29.1 -3.2 2.53 2.23
2 8 8/10/2021 21.8 3424 -27.1 -24.3 -2.8 -31.7 4.6 2.35 2.09 13606 -26.1 -18.6 -7.5 -31.9 -5.8 2.46 2.05
2 10 10/14/2021| 23.5 3971 -26.7 -26.0 -0.7 -30.3 3.6 2.17 1.93 12952 -24.9 -19.4 -5.5 -26.1 -1.2 2.28 2.06
3 4 8/24/2021 20.9 3184.5 -29.5 -27.9 -1.6 -35.8 6.3 2.28 2.09 8006 -29.1 -22.7 -6.4 -31.6 -2.5 2.52 2.33

RED indicates failed criteria at that conditioning level



PG64S-22 Results

20 Hour PAV 40 Hour PAV

Int diat Asphalt Bind Int diat Asphalt Bind
ntermediate Low Temperature PG Grading sP .a n .er BBR R-Value ntermediate Low Temperature PG Grading P _a n .er BBR R-Value
. X Temperature Cracking Device Temperature Cracking Device
Supplier Location Lot Date GRP @ BBR BBR GRP @ BBR BBR
PG Grad AT T AT -22C -28C | PG Grad AT T AT -22C -28C
rade 25C (Stiffness) | (m-value) ¢ < rade 25C (Stiffness) | (m-value) ¢ °r

1 A 11 10/14/2021| 22.6 2874.6 -25.7 -24.7 -1 -27.5 1.8 2.09 1.96 7663 -24.8 -19.1 -5.7 -26.9 -2.1 2.33 2.03
1 B 7 7/20/2021 21.9 2707.3 -27.4 -26.9 -0.5 -29.1 1.7 217 1.95 7980 -26.2 -22.1 -4.1 -27.7 -1.5 2.32 2.07
1 C 23 11/15/2021| 23.2 4376.8 -26.6 -24.5 -2.1 -28.7 21 2.23 2.02 11557 -26.4 -18.5 -7.9 -27.3 -0.9 2.50 2.32
2 8 6/31/21 23.2 2450 -25.9 -25.6 -0.3 -29.8 3.9 2.00 1.94 5859 -25.4 -23.0 -2.4 -28.5 -3.1 2.18 1.99
3 4 4/15/2021 22.4 2728.7 -26.9 -26.4 -0.5 -28 1.1 2.14 1.92 8182 -25.9 -22.4 -3.5 -28.8 -2.9 2.27 2.06

RED indicates failed criteria at that conditioning level



NCHRP 9-60/20-44(19) Approach — 20 Hr PAV
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NCHRP 9-60/20-44(19) Approach — 40 Hr PAV
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General Summary from Proposed NCHRP20-44(19)

20 HR PAV CONDITIONED 40 HR PAV CONDITIONED

No failures for Glover- 8 failures for Glover-Rowe
Rowe No failures for BBR R-
No failures for BBR R- value range @ -22C
value range @ -22C 14 failures for ATc
5 failures for ATc All 14 failed ATf check
All 5 failed ATf check Binders failing at 20 hr PAV
4, PG64E-22; 1 PG64S-22 also failed at 40 hr PAV

Only 1 binder sample passed



Criteria Selection?

Results brings up a few
questions

How does repeatability impact
criteria?

Are the current criteria
appropriate?

Does the criteria reflect
mixture/pavement performance?
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Repeatability of ATc

ATc (°C
Study Binder Type () 1 Aging Method
Average 2ds
o 5 PG58-28 -3.9 2.8 3 ! 2ds is the allowable range of two results for multiple labs
lllinois DOT 40 Hr PAV 5 i .
PG64-22 -6.5 2.6 Study conducted by Asphalt Institute under Mike Anderson (2021)
0.4 1.6 20 Hr PAV > Not known how 40 Hrs were achieved in PAV
PG58-28 -3.0 3.3 40 Hr PAV (20 Hr + 20 Hr) |* Study conducted by Greg Harder (2019) under Northeast Asphalt User
NEAUPG * -2.5 2.0 40 Hr PAV Producer Group (NEAUPG) Asphalt Binder Technical Group
-0.6 1.1 20 Hr PAV
PG76-22 3.5 2.9 40 Hr PAV (20 Hr + 20 Hr)
(PG64E-22) ' '
-3.2 1.2 40 Hr PAV

20 Hr 40 HR
Ave 2ds  1.35 2.47




NCHRP 20-44(19): Criteria vs Performance




GRP @ Inter Temp, 10 rad/s (kPa)
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Field: ATc Criteria?
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Field: ATc Criteria?
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NCHRP 20-44(19) Criteria

Overall, understanding first try, initial T
proposed criteria for Glover-Rowe and ATc ;- \ —
seem appropriate for 20 Hr PAV ° e S e
ABCD & ATf parameter helps to differentiate =, T arce stz 60
but is it needed? 1 ———
High PMA binders? e e
Equipment cost = $50k T e
Can state agency justify if only used for small amount of ~ ° s eon
testing? Lo | \ Modified
Parameters related to other conventional tests? 5 60 | - Y=Y
Concerned regarding 40 hr PAV criteria, S0ty (BT
especially for ATc sl SR
Repeatability of measurements o AT
Too restrictive? 100 80 60 40 20 00 20 40 6.0

AT, (Tc(S) - Tc(m)), °C



Impact on Balanced Mixture Design




Impact of Binders on BMD

As agencies move toward BMD,
important for mix suppliers to

understand impact of binders Load Versus Displacement Gurves

Improve mix performance with improved N N

binder performance? I,’ sl

Impact of supplier? N

Contamination? R Za \‘\\ '

Volumetrics? NN =
As agencies move toward BMD, N \ =
important for liquid suppliers to > IS
understand impact of binders istcament ()

Variability from Lot to Lot?
Source change?



GRP Intermediate Temp Criteria vs Mixture Testing
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SCB Fl vs Binder (GRP) vs Volumetrics

Good binders provide good performance — poor binders result in poor
performance

Improved volumetrics can help moderate binder perform better!

— — =20 Hr PAV -

1.E+09 : 1 E+09 | 20 Hr PAV

—— 40 Hr PAV —— 40 Hr PAV

© —_
& 1.E+08 Bennert et al é 1.E+08 Bennert et al
2 (2022) 2 (2022)
© SCB FI > 20 © SCB FI > 20
— (=)
— 1.E+07 — 1.E+07
J SCBFI=15t020 SCB Fl = 15 to 20
N %
® SCBFI=10t015 g SCB Fl = 10 to 15
% 1.E+06 « L1.E+06
© SCBFI=5t010 = SCBFI=5to 10

1.E+05 ® SCBFI<5 1.E+05 ® SCBFI<5

0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90

Phase Angle (degrees) VBE =12.2% Phase Angle (degrees) VBE = 14.5%



Impact on Rutting Performance

Rutting performance dominated _mo i
by non-recoverable creep Em
compliance (Jnr) © o
Used Resistivity model developed : %EE
by Don Christensen to compare o
2021 NJDOT retains Inr @ 64c (1/kPa)
Predicts MESAL’s to reach a S -

predicted rut depth

Differences in refineries
Differences in sampling date




Impact on Rutting Performance (Sampling Date)

- PG64E
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Impact on Rutting Performance - All Suppliers &

Binders

Predicted MESAL's to 0.5 Inch Rutting
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Final Thoughts




Final Thoughts and Conclusions

Both GRP and ATc show relationship to cracking performance and
recommended for states to adopt

Proposed criteria appear “close”

Inclusion of ABCD & AT still debatable

Good research tool for fracture, but will it pick up PMA the poor ATc
Perhaps revising threshold is needed

Concern regarding 40 hr PAV criteria
Repeatability of ATc measurements comes into play
Supplier variability needs to be understood by mix suppliers
Can not design on edge of BMD criteria
Engineered binders will help BMD, but volumetrics will still play a
significant role, especially on the cracking side!



As Ted Lasso reminded us..
“Be curious, not judgmental...”

Thank you for your time!




General Summary from Proposed NCHRP20-44(19)

At 20 hour PAV

No failures for Glover-Rowe
No failures for BBR R-value range @ -22C

5 failures for ATc
All 5 failed ATf check
At 40 hour

8 failures for Glover-Rowe
No failures for BBR R-value range @ -22C

14 failures for ATc
All 14 failed ATf check
Binders failing at 20 hr PAV also failed at 40 hr PAV



ATc Criteria — 20 Hr vs 40 Hr
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G-R Intermediate Temp Criteria?
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