Compatrative test study on seismic performance of reinforced soil slopes with two slope
patterns
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Geosynthetic-reinforced soil (GRS) slopes offer
benefits such as carbon reduction, environmental
protection, reduced slope angles, and enhanced
slope stability, making them well-suited for
engineering projects in complex terrain and
geological conditions. These slopes are
increasingly being utilized in infrastructure
construction in the high-altitude, seismically active
regions of Tibet, China.

The slope surface pattern is a critical
component of reinforced soil slopes, serving as an
essential protective barrier during earthquakes.
The protective effects of different slope surface
patterns vary, but there is currently a lack of
comparative research on the seismic performance
of reinforced soil slopes with different surface
patterns. At present, the common slope forms of
reinforced soil slopes include soilbags and gabion
meshboxs. Soilbags have advantages such as
cost savings, reduced construction time, and
environmental benefits, while gabion meshboxs
are known for their high strength, good durability,
and simple construction. This study designed and
constructed two scaled models with different slope
surface patterns (soilbags and gabion meshboxs),
based on a prototype reinforced soil slope in Tibet,
China. Shaking table tests were conducted under
various peak ground accelerations (PGAs) to
compare the seismic response of the two models
and discussed the distribution law of acceleration
amplification factors, slope displacements, and

slope settlements under seismic loads.

The test results show that when the PGA is less
than 0.6g, deformation in all parts of the slopes is
minimal. Under a PGA of 1.0g, no failure occurs in
either the geogrid reinforced soil slopes using
soilbags and gabion meshboxs, although localized
large horizontal displacement of the slope surface
and uneven settlement at the slope top. Overall,
the stability of the slope with soilbags is superior to
that of the slope with gabion meshboxs. The
acceleration amplification factors increase with
height across all GRS slopes, with minimal impact
from different slope face patterns. The acceleration
amplification factor is highest at the slope surface,
followed by the unreinforced zone, and lowest in
the reinforced zone. The peak displacements of
the slope surface increase non-linearly with rising
acceleration and slope height. Except for the top,
the peak displacement of the gabion meshboxs
group is smaller than that of the soilbags group.
The residual displacement at all locations of the
slope surface is smaller than the peak
displacement, indicating partial recovery of the
slope surface after the earthquake. Before a PGA
of 0.4 g, the slope settlements remain minimal,
after which they increase with higher PGAs,
reaching a maximum cumulative settlement of
approximately 0.6% of the slope height. At the
same locations, the top settlements of the gabion
meshboxs group experience greater settlement
than the soilbag group.



