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Seismic response of layered soil-tunnel interaction system
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Abstract: This study used Dalian Metro as background to study the amplification effect of each
soil layer in the heterogeneous site and the seismic response of a layered soil-tunnel system under
seismic action. Based on the theory of dynamic response of tunnel structure under seismic action,
a three-dimensional finite element model of the layered soil-tunnel was constructed with
ABAQUS and a convergence constraint method. The simulation accuracy was verified by a sha-
king table test. Then, the free field was contrasted with the tunnel site, and the simulation data
were analyzed in combination with the acceleration and Fourier curves. Results show that (1) the
soil properties and excitation magnitude affect the transmission of seismic waves. As the site

gradually increases from shallow to deep, the peak acceleration gradually increases, and the main

I 5 B #1:2022-08-04

ESWMAB I THAFITHH(LIKZ0336)

FE—EFE/N 9k FQ97 ) L B ANF TR S S+ TR AP . E-mail: 1364014736 @qq.com,,
BEESE . PUULA995—) 5, TR, WA+ TR m BT . E-mail: 770946804 @ qq.com,



46 & H 3

KA AR -k A VR T 2R b A 4 603

frequencies and spectrum shapes of different layered media change obviously. (2) The tunnel am-

plifies the acceleration response in the far field and slightly reduces the dynamic response in the

near field. (3) The weak interlayer has an evident influence on the amplification effect of earth-

quakes. The characteristics of different layered media lead to different soil stiffness, further influ-

encing the dynamic interactions of the layered soil-tunnel during earthquakes.

Keywords: amplification effect; layered soil; convergence constraint method; soil-tunnel struc-

ture interaction; numerical simulation
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Table 1 Physical and mechanical parameters of rock and soil layers of interval tunnel
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Table 3 Comparison between peak accelerations from

numerical simulation and test (Unit:m/s*)
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Fig.5 Frequency spectra of different soil layers in free field site
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Fig.6  Acceleration and Fourier curves of surface midpoint in different sites
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