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Nonlinear seismic response of 3D canyon in deep soft soils
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(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300354, China; 2. School of Civil

Engineering, Tianjin University, Tianjin 300354, China)

Abstract: A model is proposed for nonlinear seismic response of 3D canyon in deep soft soils. In the model, the viscous-elastic
boundary and the equivalent node force input method are combined for wave motion input, and the equivalent linear method is
introduced for nonlinear soil behavior. The model is based on the general finite element software ABAQUS. The accuracy of
the model is verified by comparing with the results in the existing literatures. Nonlinear seismic response of a 3D shallow
canyon in deep soft soils is performed and compared with the linear response, and the influence of canyon on nonlinear seismic
response is analyzed. Finally, the nonlinear response of the 3D shallow canyon under excitation of the artificial wave from
seismic safety evaluation is presented. It is shown that the nonlinear behavior of soils has significant effect on the seismic
response of the 3D canyon. The nonlinear seismic response can be greater than the linear response near the canyon center, as a
result of wave scattering by the 3D canyon, and it is more obvious for a larger seismic excitation. The proposed model is
valuable for analyzing the nonlinear seismic effect of complex local sites.
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4 1 10 250 1850 0.05

5 11 10 300 1900 0.05

6 11 10 350 1950 0.05

7 v 10 400 2000 0.05
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9(FHEA) o 500 2100 0.02
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Fig. 11 Effect of 3D canyon on nonlinear seismic response PGA
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