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Abstract: Since the 1970s, Geosynthetics have
been used in base course reinforcements
supported by soft subgrade in unpaved road
application. The experiences gained over the years
have shown the benefits of reinforcement in
improving the fill material compaction, the bearing
capacity of the platform, the reduction of base
course thickness and the increase of the structure
service life.

The geosynthetic layer enhances the load
transfer mechanism and considerably minimizes
the differential and maximum settlements. In fact,
the road structure becomes more heterogeneous
and the mechanisms more complex with the
inclusion of the geosynthetic reinforcement.

Few design methods exist in the literature to
quantify these mechanisms. Still, they have
limitations due to their calibration on specific GSY
and soil parameters and, at times, under static
rather than cyclic loading conditions. The various
factors and parameters that influence the dominant
mechanism and its corresponding contribution to
platform enhancement underscore the necessity
for further exploration in this area.

To address this persistent issue, this paper
presents a full-scale experiment examining
geosynthetic reinforced pile-supported
embankments over soft soil. Many tests were
carried out in a 4m x 4m x 0.9m pit including 16

piles, varying the load transfer platform thickness
and geosynthetic reinforcement. A comprehensive
monitoring program was implemented to track the
load transfer inside the granular platform and the
settlement. This research is a part of the
cooperative national research project ASIRI+
(2019 - 2024) which gathers about forty
organizations and aims to propose dimensioning
rules in the field of soil reinforcement by rigid
inclusions. These experimental results investigated
the wunderstanding of complex mechanisms
developed inside the load transfer platform to
evaluate the efficiency of the geosynthetic.

In addition, a numerical model established by
the software FLAC3D was employed to simulate
the experimental tests. The ability of the numerical
model to account for the settlement of the granular
soil surface and the stress transmitted to the top of
the subgrade layer was established by
comparisons with the experimental data. The
material parameters have been calibrated based
on the laboratory characterization tests. It was
found that numerical analysis was able to address
many factors that were neglected by all the other
available methods. From this calibrated numerical
model, many simulations were performed to
propose an optimal solution for the reinforcement
by the geosynthetic.



