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This paper presents results from a series of 1g shaking table test on earthquake-induced deformation of
hybrid retaining walls. The hybrid walls were constructed in two-tiers, the first using soil nailed wall and the
second using MSE wall. During the experimental program, digital image analysis technique was employed
to capture the sand movement and shear strains. The experimental results confirm the applicability of the
modified Monono-Okabe theory for retaining walls systems. It was found that the deformation of the hybrid
model walls was due to compaction of the backfill and shear deformation. The failure surface consisted of
a planar geometry extending from the toe of the soil nail wall propagating upwards towards the backfill
surface, passing behind geogrid reinforcement layers. The critical acceleration and development of the active
wedge of failure was found at 5% of the hybrid wall height, and a few seconds later of seismic shaking,
intense strain-softening within the active wedge of failure appeared from the heel of the wall towards the
backfill surface at a changing angle towards the critical state intersecting the active failure wedge. The
deformation of the hybrid walls is conditioned by the nail lengths rather than the geogrid reinforcement
lengths.

In addition, a series of shaking table test on seismic deformation behaviour of model two-tier reinforced
soil wall with focus on the deformation of the lower tier. During the experimental program, facing
displacement and deformation of the sand was monitored using digital image analysis technique. The failure
mechanism of the model walls consisted in a two-part failure wedge, extending from the toe of the lower
tier towards the backfill surface passing behind reinforcement layers of the upper tier towards the backfill
surface. The maximum horizontal displacements of reinforced soil wall decrease with increase in offset

length of tiered wall. By observing the sand deformation, two deformation zones—shear deformation zone



near the facing of the lower tier and compaction zone below the upper tier soil block, the compaction zone of
lower tier decreased with increase in offset length. It was found that by increasing the offset distance of the
upper tier lesser amount of lateral deformation in both tiers. Increasing the reinforcement while maintaining
the same offset distance also reduce the amount of lateral displacement. A critical offset distance is defined as

a distance by which the upper and lower tier does not rotates to the outward direction as a rigid body.
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