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Application of dynamic substructure method to protruding
topography on characteristics of ground motion

LI Yingmin'?, WANG Xiaowei' , SONG Weiju'

(1. School of Civil Engineering, Chongging University, Chongqing 400045, China; 2. Key Lab of New Technology for
Construction of Cities in Mountainous Area ( Chongging University) , Ministry of Education, Chongging 400045, China)

Abstract: To study the effect of mountain topography on seismic amplification and meet the seismic design needs of
mountain building in practical engineering, taking unimodal protruding topography as an example, dynamic
substructure method was introduced to calculate the seismic response of 60 different-size rock bump terrains with
slope angle of 30 ~ 60°, bump height of 20 ~ 80 m, and platform width 50 ~ 600 m under the ground motion
input, and the seismic response law of amplification of different-size rock bump terrains was obtained. Results show
that the dynamic substructure method can greatly improve the computation efficiency while ensuring the computation
accuracy. The convex topography has a great influence on the amplification effect of ground motion. The response of
ground motion increases constantly from base of slope to slope top, and the amplification effect of the central point
of the platform is the largest. With the increase of slope angle and height, the amplification effect of topography on
ground motion increases. When the slope angle and slope height remain unchanged and the topographic relief height
is relatively small, as the topographic width increases, the seismic amplification effect increases; otherwise, when
the bump height is larger, the seismic amplification effect decreases. The increase of topographic relief size leads to
the intensification of high frequency response and the decrease of low frequency response peak.

Keywords: dynamic substructure method ; protruding topography ; platform width ; characteristics of ground motion;
spectral ratio
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Tab.1 Calculation results of different methods
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Fig.2 Displacement and acceleration contrast diagram of point 1
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Fig.4 Maximum acceleration ratio of different-size terrains at each point
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Fig.5 Maximum acceleration variation curves of the midpoints ( point 10) of platforms with different widths
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