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Seismic wave propagation in complex topography

CHE Wei', LUO Qi-feng’

(1. Research Institute of Structural Engineering and Disaster Reduction, Tongji University, Shanghai 200092, China; 2. Shanghai Institute
of Disaster Prevention and Relief, Tongji University, Shanghai 200092, China)
Abstract: Seismic wave propagation in a typical mountain-valley bridge site was studied based on the explicit finite element
method with artificial transmitting boundary. The topographic effects of the incident degrees, the incident directions and the
span of the mountain-valley were also discussed. It was shown that the amplification effects at the bottom of slopes did not
change obviously. However, the effects near the top of slope were magnified to some extent. The absolute amplification factors
were the largest under the condition of normal incidence, and the difference of the relative amplification factors at the left and
right sides was not obvious. The normal incidence condition could be considered and the results were safe. Meanwhile, there
was obvious directivity of topographic effects. The amplification effects were related to the span of mountain-valley.
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Fig. 1 Mechanical model of mountain-valley site
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Table 1 Physical parameters of layered soil
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Fig. 2 Time-history of incident wave and acceleration response

spectrum
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Table 2 Peak values of acceleration under different incident

degrees P mis?
w0 30° 60°
fm‘!% X X Z X Z
1 5.92 4,72 2.38 3.80 2.69
2 5.69 4.63 2.26 3.76 2.49
3 5.55 4.37 1.95 3.53 2.23
4 5.22 3.70 1.70 3.03 1.88
5 4.73 3.31 1.43 2.67 1.71
6 4.69 3.33 1.43 2.62 1.67
7 4.77 343 1.36 2.64 1.65
8 5.24 3.68 1.56 2.98 1.88
9 5.93 4.57 1.98 3.73 2.26
10 5.57 4.30 1.83 3.51 2.08
11 5.47 4.19 1.75 3.37 1.88
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Fig. 3 Time-history curves of surface acceleration (6=0° )
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Fig. 4 The absolute amplification factors of the mountain-valley

topography
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Fig. 5 The relative amplification factors of the mountain-valley

topography
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Fig. 6 The absolute amplification factors under different spans in

horizontal direction
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Fig. 7 The relative amplification factors under different spans in
horizontal direction
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