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Abstract: The reinforced retaining wall is widely used in highway engineering, railway engineering,
hydraulic engineering, slopes and other supporting structures. The cyclic shear behavior of the soil-
geogrid interface has an important influence on the stability and durability of the reinforced retaining
wall. The cyclic shear characteristics of the soil-geogrid interface were studied at different shear fre-
quencies (1 Hz, 2 Hz, and 3 Hz) and normal stresses (50 kPa, 100 kPa, and 150 kPa) by using a
large-scale direct shear apparatus. Through fitting analyses of the cyclic shear test data, the empirical
formula of the shear stiffness of the soil-geogrid interface is obtained. Then the FISH script is com-

piled into the software FLAC3D, and a three-dimensional calculation model of the reinforced retaining
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wall is established considering the variation law of the shear stiffness of the soil-geogrid interface,
which is compared and verified with the test data of the shaking table test. It is found that the model
considering the softening of the soil-geogrid interface is more in line with the actual situation. After ver-
ification, the three-dimensional calculation model is used to investigate the influence of shear stiffness
softening on the dynamic characteristics of the reinforced retaining wall. The results show that the soft-
ening of the shear stiffness has a significant effect on the reinforced retaining wall under seismic loads.
When the peak acceleration of the earthquake is 0.4 g, the horizontal displacement of the wall is 8.8 %
larger than that without considering the stiffness softening. The acceleration amplification factor is in-
creased by 1.76% compared with that neglecting the stiffness softening effect. Simultaneously, the
maximum internal force of the geogrid is reduced by 3.8%. Therefore, the shear stiffness softening at
the soil-geogrid interface is not negligible for the reinforced retaining wall under seismic loads.

Keywords: reinforced retaining wall; direct shear test; soil-geogrid interface; shear stiffness soften-

ing; acceleration amplification factor
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Fig.1 Large-scale direct shear apparatus
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Tablel Basicphysicalparametersofthecoarse-grainedsoil

WURLKE A2 /mm

dy ds ds, s
BAH 0.15 041 0.72 0.95 6.33 1.18 0.7 0.49
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Table 4 Material model parameters
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