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Thermal Segregation
What is It?

Segregation is a lack of X
homogeneity in the hot |
mix asphalt
constituents of the in-
place mat of such a
magnitude that there is
a reasonable
expectation of
accelerated pavement
distress.
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Thermal Segregation
What it Is not?

Object | Temp... | Property
L1 277.... MaxTemp
AvgTemp

MinTemp
99.... MaxTemp

294.... AvgTemp

291.... MinTemp
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Thermal Segregation
What causes it?

— Cooling Along Sides of Load

A Crust develops
during transport

(Related to haul time,
ambient temperature,
truck covers)
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Thermal Segregation
What causes it?

—End of Load Material A

220.0°F

A Paver Operation
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Thermal Segregation
What causes it?
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Thermal Segregation
What causes it?

—-End of Load/Truck Exchange Cooling A

300.0°F
| [ 300

A
A Paver Stopping
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Effect of Paver Stopping

0+330 0+340 0+350 0+360 04870 0+380 0+390 0+1000 0+1010
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Thermal Segregation
Results?

A Reduced density

A Reduced fatigue life (50%-WSDOT)

A Reduced ride quality

A Increased susceptibility to moisture damage
A Increased susceptibility to raveling

A Increased susceptibility to pot holes

need for maintenance funding
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Long-Term
Thermal Segregation Effects
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Principal Construction-Related Problems

Problem Percent Reporting

Mix Segregation 73%

Low Compaction 55%
Smoothness 55%

Poor Longitudinal Joints 45%
Deviations from Mix Design 217%

Variable Binder Content 0%
WSDOT survey-1999
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Thermal Segregation
What can we do about it?
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Thermal Segregation
What can we do about it?

A Consistent haul time
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Thermal Segregation
What can we do about it?

A

A Operate paver appropriately
IPaver speed
iDonot dump h
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Thermal Segregation
What can we do about it?

o I

'|'
:

A Timely compaction
ifDonot outrun

National Center for
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Mat Temperature LOSS

Mix Temp (°F)

50 Base 300 250
_ Temp (°F)
Time for 40 ////
Mat to 50
Cool to 30 32
175 °F
min 14
(min) 20
10 Mat

Thick
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Thermal Segregation
What can we do about it?
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NThe
can resu
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Thermal Segregation
Use of MRD

resul ts show t hat
t In higher air voids and drastically
pavement life. According to the fatigue

ts, the mix compacted at 200°F would

have approximately 10 percent of the life of the
mix that was compacted at 300°F . W5 Study-2001

A substantial reduction in thermal segregation
was observed on projects paved with remixing
MT V SCT siudy-2006
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Thermal Segregation
Use of MRD

ALDOT Implementation

A March 2000: MRD required
on all Interstate projects

A May 2004: MRD required
OoNn some state routes

A May 2008: MRD required
on all state routes
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Thermal Segregation
Use of MRD

Result NOT Satisfactory
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Reasonable Temperature Differentials

|
I

- 290

- 270

- 250

- N

N TS TN

- 230

210

200

400

600
Station (feet)

800

1000 1200

—e&— Temperature Differential (°F)
—i=— Average Area Temperature (°F)

Maximum Acceptable Differential (°F)
Minimum Delivery Temperature (270 ° F)

X Speed from Image Time (fpm)
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Excessive Temperature Differentials

Paver
Speed

Avg. Temp

Temp.
Differential
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