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Purpose

Is geosynthetic reinforcement
beneficial for o0
base and subgrade conditions? DUAL Fii

Publish results to conform with
future modifications to the
AASHTO Pavement Design Guide

Develop AASHTO specification for
geosynthetic reinforcement of
aggregate base course (if yes to
above)




TPF-5(010) Objectives

1. Determine conditions of
geosynthetic benefit

Increased structural capacity
Increased life-cycle

2. Measure In situ stress and strain w

response -

= 77
Results incorporated into modifications
In the AASHTO Pavement Design
Guide




Experimental Design

Responses

Independent A Number of
passes to failure

7 A Rut depth
2 6in A Other
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Test Sections

Test Section mm/ in mm/ in Geoqrid

152/ 6 305/ 12
102/ 4 305/ 12 No

152/ 6 305/ 12 Yes
102/ 4 305/ 12 Yes
152/ 6 610/ 24 No
102/ 4 610/ 24 No
152/ 6 610/ 24
102/ 4 610/ 24




Frost Effects Research Facility (FERF)

Controlled climate
and moisture
conditions

Concrete test
basins

Heavy vehicle
simulator (HVS)




Test Section Design
(80 from asphaldtt

Asphalt concrete
|
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geogrid
Unbound granular base course
New Hampshire specification 301.4.

Subgrade soil type AASHTO A4

Gravel drainage layer covered with geote>$ile







Instrumentation per test
section

EMU coils

Stress Stress cells 14

Strain EMU coils 28

Moisture ECH,0 3

Temperature | Thermocouples 5

Geogrid

deformation |Strain gages 5 pair Stress cells




Traffic Direction
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Subgrade (ML) and Base (SP-SM)

™~ AASHTO A-4




Base/subgrade mterface
construction ' "E‘

Unbound granular base course
New Hampshire specification 301.4
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Traffic & Test procedure

Use HVS

Traffic until failure (1/2 1
In rut) or 464,000 passes

Start at max. legal wheel
load on Interstates In
Maine (11 K)

Increase load at
regular intervals

Static tests run at
regular intervals to
gather strain data




11 K

A250
A12.000
A24.000
A74.000
A134,000
A164,000

16 K
A214.000

A264.000
A364.000

Static load tests

21 K

A414.000
A464.000
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Measurements made during
trafficking tests

Level survey
Initial profilometer

. Strain gage readings (grid)

FWD testing

. Water contents & temperatures
No-load stress & strain

Static (dynamic)

. Load with stress & strain

Static (dynamic)




— Traffic timeline
Technical complete Y R
Panel TS5 TS 7 done!

* complete
TrafficTS1 || TS 3 begin P | Forensics
TS 7 begin completed

Aejys| dejor| ey | gejuz| dejor| dejgzpdej:] dejus)

TS 8 resumed
complete

HVS repaired| 1° 3 complete

Traffic TS1 | TS 8 begin TS 5 begin
continued

Construction TS 8 begin

report published
HVS mechanical delay
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End of trafficking (sections 1-8)

Final profilometer

No-load stress & strain
readings

Final unloaded geogrid
strain readings

HVS moved off of test
section

FWD

Water content &
temperatures

Level survey

Image accessed
"\October 2008: M
www.dynatest.com
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Traffic testing summary

Test Section

( 40
( 40
( 60
( 60
(40
(40
(60
(60

A C,
A C,
A C
A C,
A C,
A C,
AC,
AC,

120
120

120 Dba s424,000n

120

240
240
240
240

Passes
b a214¢000
b 263000

D 4246000
0 a464¢000
0 ad64¢000
0 a464¢000
0 a464¢000
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Ccurrent resultst

1) Surface rut depth comparison
2) Modeling results to date

3) FWD Analyses

4) Remaining analytical work
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Image from Joshua Clapp, University of Maine




Peek at modeling - calibration
Results: 6" Asphalt, 12" Base

48.9kN | «——71.2kN—  93.4kN
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Cumulative Cycles (10°) * Used for Calibration

Image from Joshua Clapp, University of Maine



Peek at modeling - results
4 Asphalt 24" Base
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Epase= 183 MPa
E.. =62 IVIPa

Reinforced

Epase= 226 MPa
E.., = 58 MPa
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Cumulative Cycles (10°%) Completely Predictive

Image from Joshua Clapp, University of Maine



FWD back-calculation

Pavement modulus held constant
519.9 ksi @ 70°F

Fixed layer thicknesses
Measured asphalt temperatures
Fi xed depth to bedrock of

Most variability--base modulus values



Back-calculated modulus values
(Ksi), base layer, end of testing
July 2008
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Back-calculated modulus values
(Ksi), subgrade
July 2008
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& Back-calculated Subgrade Modulus values (ksi)
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