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WHY DEVELOP A QUALITY CONTROL TEST FOR 
ASPHALT BINDER?

• NEED A PORTABLE, QUICK AND EASY TEST METHOD FOR DAY-TO-DAY QC OF

PRODUCTION ASPHALT BINDER DURING A PAVEMENT CONSTRUCTION PROJECT – UTAH 

DOT

• SEVERAL METHODS HAVE BEEN TRIED WITHOUT SUCCESS! – UTAH DOT

• DYNAMIC SHEAR RHEOMETER – QUICK VERSION

• MELT INDEXER

• A SINGLE TEST METHOD THAT CAN TAKE YOU FROM MIX-DESIGN TO PRODUCTION



Penetrometer

Binder Quality Control Tester

https://www.google.com/url?q=http://www.pavementinteractive.org/article/penetration-test/&sa=U&ei=r2p5U5PaF4OSqgbtmoGoBA&ved=0CDAQ9QEwAQ&sig2=KxWrrCT60x5FNLGgYEtt-w&usg=AFQjCNF3L6DYlUluUDopZLi5IRNLABydnw
https://www.google.com/url?q=http://www.pavementinteractive.org/article/penetration-test/&sa=U&ei=r2p5U5PaF4OSqgbtmoGoBA&ved=0CDAQ9QEwAQ&sig2=KxWrrCT60x5FNLGgYEtt-w&usg=AFQjCNF3L6DYlUluUDopZLi5IRNLABydnw


SCHEMATIC OF NOZZLE WITH AIR JET & LASER



ASPHALT BINDER TEST DEMO



Average Std. Dev COV % Average Std. Dev COV %

200/300 Pen 5 2.8598 0.0437 2 14.4 0.4 3

#1 PG 58-28 5 0.5929 0.0370 6 20.1 1.0 5

PG 64-22 5 0.1588 0.0032 2 41.5 0.9 2

PG 76-10 5 0.0092 0.0006 6 82.0 7.8 10

#2 PG 58-28 5 0.7638 0.0192 3 15.5 0.1 1

PG 64-34 4 0.3383 0.0058 2 77.4 0.7 1

PG 76-22 5 0.0689 0.0023 3 58.0 1.1 2

PG 82-22 5 0.0533 0.0030 6 57.3 2.5 4

#1 PG 76-22 2 0.1377 0.0049 4 54.7 1.2 2

#2 PG 76-22 2 0.1055 0.0028 3 57.3 1.1 2

#3 PG 76-22 2 0.0908 0.0009 1 59.9 1.8 3

3 3

QCT % Recovery
Binder ID Binder Type

Number of 

Replicates

Pooled Average

UnModified

PMA

Crumb 

Rubber 

Modified

QCT Max. Deflection, mm

REPEATABILITY OF QC DATA



POTENTIAL APPLICATIONS

• QUICK SCREENING OF BINDERS

• IDENTIFY PRESENCE OF CONTAMINANTS

• MONITOR ADDITION OF ADDITIVES/ASPHALT BLENDING

• RELATIONSHIP TO MSCR

• MONITOR BINDER DURING PAVING

• UTAH DOT 2015 SEASON

• CHARACTERIZE CRUMB RUBBER MODIFIED BINDERS 

• HIGH CRUMB RUBBER CONTENT – GRANITE BINDERS

• FHWA TERMINAL BLEND BINDERS



y = 29.37x-0.263

y = 34.149x-0.263
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MONITOR BINDER DURING 
PAVING

UTAH DOT 2015 SEASON
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CRM BINDERS







SampleID

Max. 

Deflection 

mm

Recovery 

%

Recovery 

mm

Max. 

Deflection 

mm

Recovery 

%

Recovery 

mm

GRNT_A1 -0.229 69 -0.070

GRNT_A2 -0.216 71 -0.063

GRNT_B1 -0.178 67 -0.058

GRNT_B2 -0.166 68 -0.053

GRNT_C1 -0.201 71 -0.058

GRNT_C2 -0.182 72 -0.051

GRNT_D1 -0.140 74 -0.036

GRNT_D2 -0.145 73 -0.039

-0.192 72 -0.054

-0.143 74 -0.037

Averages

-0.222 70 -0.067

-0.172 68 -0.056

GRANITE CRM BINDERS



GRANITE CRM BINDERS

Std. 

Dev.
Average Std. Dev. Average

Std. 

Dev.
Average

0.00983 -0.2225 0.91923882 69.95 0.00502 -0.0669

0.00905 -0.172 0.42426407 67.7 0.00361 -0.0556

0.01365 -0.1918 0.42426407 71.7 0.00467 -0.0543

0.00361 -0.1427 0.70710678 73.8 0.00191 -0.0374

0.00903 -0.1822 0.61871843 70.7875 0.0038 -0.0535

Statistics

Averages

5 0.9

Max. Defl.  % Recov Recovered Defl.

7



-0.25

-0.2

-0.15

-0.1

-0.05

0

0 10 20 30 40 50 60 70 80 90 100

D
el

ec
ti

o
n

, 
m

m

Time, s

Granite CRM_A



-0.25

-0.2

-0.15

-0.1

-0.05

0

0 10 20 30 40 50 60 70 80 90 100

D
el

ec
ti

o
n

, 
m

m

Time, s

Granite CRM_B



-0.25

-0.2

-0.15

-0.1

-0.05

0

0 10 20 30 40 50 60 70 80 90 100

D
el

ec
ti

o
n

, 
m

m

Time, s

Granite CRM_C



-0.25

-0.2

-0.15

-0.1

-0.05

0

0 10 20 30 40 50 60 70 80 90 100

D
el

ec
ti

o
n

, 
m

m

Time, s

Granite CRM_D



0

0.2

0.4

0.6

0.8

1

1.2

0 10 20 30 40 50 60 70 80 90 100

N
o

rm
al

iz
e

d
 D

ef
le

ct
io

n

Time, s

PG 58-28 PG64-34 PG 67-22 PG 70-22

PG 70-28 PG 76-22 A1 A2

PG 58-28

PG 64-34

PG 76-22

PG 70-28

PG 67-22



0

0.2

0.4

0.6

0.8

1

1.2

0 10 20 30 40 50 60 70 80 90 100

N
o

rm
al

iz
e

d
 D

ef
le

ct
io

n

Time, s

PG 58-28 PG64-34 PG 67-22 PG 70-22

PG 70-28 PG 76-22 B1 B2

PG 58-28

PG 64-34

PG 76-22

PG 70-28

PG 67-22



0

0.2

0.4

0.6

0.8

1

1.2

0 10 20 30 40 50 60 70 80 90 100

N
o

rm
al

iz
e

d
 D

ef
le

ct
io

n

Time, s

PG 58-28 PG64-34 PG 67-22 PG 70-22

PG 70-28 PG 76-22 C1 C2

PG 58-28

PG 64-34

PG 76-22

PG 70-28

PG 67-22



0

0.2

0.4

0.6

0.8

1

1.2

0 10 20 30 40 50 60 70 80 90 100

N
o

rm
al

iz
e

d
 D

ef
le

ct
io

n

Time, s

PG 58-28 PG64-34 PG 67-22 PG 70-22

PG 70-28 PG 76-22 D1 D2

PG 58-28

PG 64-34

PG 76-22

PG 70-28

PG 67-22



FHWA TRCON EXPERIMENT

avg std dev COV % avg std dev COV %

0225 - A 0.375 0.00177 0.5 19.9 0.35355 1.8 ?

0226 - B 0.430 0.01379 3.2 20.9 0.49497 2.4 ?

0227 0.288 0.00191 0.7 18.8 0.35355 1.9 0

0228 0.300 0.00615 2.1 19.2 0.42426 2.2 1

0229 0.332 0.0094 2.8 19.8 0.21213 1.1 5

0230 0.395 0.00905 2.3 20.2 0.07071 0.4 10

0231 0.595 0.01287 2.2 22.7 0.07071 0.3 25

2.0 1.4

Max. Deflection, mm % Recovery
Sample ID

TRCON 

Content 
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y = 0.29e0.029x

R² = 0.9984
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y = 0.1485x + 18.882
R² = 0.9879
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SUMMARY

• DEVELOPED QUICK EASY TO USE QC TEST THAT MEASURES LOADING AND RECOVERY 

CHARACTERISTICS OF BINDERS

• ABLE TO DISTINGUISH PG AND PEN GRADED BINDERS

• ABLE TO DISCRIMINATE BETWEEN VARIOUS TYPES AND CONTENTS OF MODIFIERS

• COMPARES WELL WITH OTHER RHEOLOGICAL BINDER TEST METHODS

• PROOF OF CONCEPT MIX TESTING EXPERIMENTS ARE PROMISING—STAY TUNED
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Pneumatic cylinders

Core Sample

Test Fixture for Loading Asphalt Core Samples

Integrated Image

Shearogram of asphalt recovery



MIX TEST DEMO















1 100A 40-2 100 - A 3.2 10.8

2 100B 00-1 100-B 3.5 5.8

3 100C 40-1 100-C 3.9 8.5

4 95A 40-1 95-A 2.8 12.8

5 95B 40-2 95-B 3.1 11.6

6 95C 00-1 95-C 3.4 6.0

7 88A 80-2 88-A 2.2 9.2

8 88B 00-2 88-B 2.6 9.7

9 88C 80-3 88-C 2.9 5.6

Air 

Voids, %
Sample ID

Sample 

No.
LUW

Binder 

Content, %

PBMD EXPERIMENT – SAMPLES 1-9
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SUMMARY

• DEVELOPED QUICK EASY TO USE QC TEST THAT MEASURES LOADING AND RECOVERY 

CHARACTERISTICS OF BINDERS AND MIXES

• ASPHALT BINDER QC TEST IS READY FOR USE

• PROOF OF CONCEPT MIX TESTING EXPERIMENTS ARE PROMISING—STAY TUNED



THANK YOU
ANY QUESTIONS?


