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Study on flexible material in the sidewall of rigid model box in shaking
table test under earthquake

ZHANG Tao, GAO Bo, FAN Kaixiang, ZHENG Qing, HUANG Haifeng, SHEN Yusheng, ZHAO Hongdu
(MOE Key Laboratory of Transportation Tunnel Engineering, Southwest Jiaotong University, Chengdu 610031)

Abstract: The boundary effect of the model box in the geotechnical engineerring shaking table test directly affects
the reliability of the test data. Lining the flexible material in the side wall of the model box has become an
important method to mitigate the boundary effect. Based on the principle of mode superposition method, a
centralized quality model of soil-box-flexible material is established, the theoretical formula for the rational setting
of flexible material parameters for model box is deduced. And the influence of the elastic modulus, thickness,

Poisson's ratio, density, damping ratio of flexible material on the boundary effect of the model box was analyzed.
The results show that when the input wave and the parameters of soil are determined, the design of the flexible
material is converted into an indefinite equation. Under the input wave and the parameters of soil, the error of the
optimal elastic modulus of flexible materials is only 3.3% by using the theoretical formula derived in this paper
and the numerical calculation. The maximum displacement error of the soil in the free field and in the model box is
only 3.7%, which shows that the flexible material has a significant effect on the weakening of the boundary effect

of the rigid model box. The theoretical formula has important reference value in the design of the boundary of the
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model box in the vibration table model test of geotechnical engineering.
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mode superposition method
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