Impact of base and subgrade stabilization with geotextiles in pavements using

accelerated pavement testing
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This study focuses on quantifying the benefits
of using geotextiles for base and subgrade
stabilization applications as well as the
mechanisms that lead to such improvement.

The analysis presented is based on four
accelerated pavement tests conducted using a
one-third scale Model Mobile Load Simulator
(MMLS3) device. The pavement models
constructed for this study were designed with
identical layer thickness and density. Base patrticle
horizontal displacements and earth pressure were
tracked with the use of instrumentation installed
during the construction of the models. A
profilometer was used to measure the surface
rutting of the pavements for different number of
cycles. It was also used to measure the subgrade
rutting at the end of testing during the exhumation
of the pavements. The subgrade material used
consisted of a soil mixture containing fifty percent
kaolin and fifty percent Monterey sand #30. The
base material corresponded to a clean uniform
angular aggregate. The asphalt layer was built
using a thin overlay mixture type A (TOM-A).
Pavement model 1 consisted of a control

pavement model, which did not include any
geotextile at the subgrade-base interface. The
second pavement model included a non-woven
geotextile with low stiffness, built to quantify the
benefit of intermixing mitigation but not to
contribute to mechanical stabilization. The third
and fourth pavement models included geotextiles
with different stiffnesses, which provided base and
subgrade stabilization in addition to intermixing
mitigation.

The results showed that with the increase of
geotextile unconfined stiffness higher TBR was
obtained. For example, for 12.7 mm or rutting, TBR
values of 2, 11, and 27 were obtained for pavement
models 2, 3, and 4, respectively. The pavement
performance improvement observed in pavement
models 3 and 4 rutting was attributed to the lateral
restraint of base particles and subgrade provided
by the geotextile. Additionally, lower subgrade
rutting was identified at end of testing for pavement
3 and 4 suggesting that higher vertical restraint
mechanism was provided by geotextiles with
higher unconfined stiffness.



