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Geogrid strain and failure surface of two-stage reinforced soil retaining
wall under horizontal seismic loading

CAI Xiao-guang, LI Si-han, HUANG Xin

(Disaster Prevention Engineering Department, Institute of Disaster Prevention, Sanhe 065201, China)
Abstract: Based on the large-scale shaking table model tests, the geogrid strain and failure surface of two-stage reinforced
soil-retaining wall under horizontal seismic loading are studied. The experimental model is made of backfill, retaining wall and
geosynthetics, where the backfill is standard soil, the retaining wall is concrete blocks and the geosynthetics is geogrid. The
model height is 1.8 m. The input seismic waves are Wolong waves and EL-Centro waves. The test results show that with the
increase of the peak acceleration, the strain value increases, and the maximum strain point extends to the soil interior. With the
increase of the peak acceleration, the potential rupture surface gradually extends to the soil interior. Based on the existing

methods for calculating the fracture surface, a double-broken line model considering the width of the offset is proposed. The

proposed model can be used as a reference for the design of the two-stage reinforced soil retaining wall.
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Table 1 Primary similitude coefficients of model
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Table 2 Physical and mechanical parameters of filling
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Fig. 5 Installation of test instruments
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Table 3 Loading cases for model tests
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Fig. 7 Seismic damages of two-stage reinforced retaining wall
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Fig. 8 Time-history curves of geogrid strain
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Fig. 9 Arrangement of strain gauges
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Fig. 10 Time-history curves of strain of different layers
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Table 4 Fitting curves of indices of potential failure surface
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