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Research on seismic motion in shallow depth in coastal soft soil area

GAO Yanbin, CHAO Hao
(College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The deep overburden in coastal soft soil areas will magnify ground motion significantly, which will have
adverse effects on engineering construction. Based on the frequency domain analysis method of seismic response in
one-dimensional horizontal soil layer, inputting different seismic waves, the equivalent linearized dynamic
calculation model is used to analyze the shallow site seismic motion characteristics of different site conditions under
7-degree seismic fortification. The calculation results show that the maximum acceleration, the maximum shear
stress, the maximum shear strain and relative displacement of the shallow soil layer within 70 m can be significantly
affected by the difference of shallow soil layer thickness or seismic wave spectrum. The variation of relative
displacement with depth does not conform to the characteristics of cosine function recommended by the code. The
cosine curve apparently underestimates the rate of change in displacement (shear strain) at the shallower position
and overestimates the rate of change in displacement (shear strain) at the deeper position. In this paper, a fitting
relation is proposed to estimate the relative displacement of shallow soil layers within 70 m in coastal soft soil areas
under 7-degree seismic fortification. This fitting relation has certain limitations, but can provide reference for
seismic response analysis of underground engineering in coastal areas.
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Table 1  Typical geological profile parameters in Shanghai
+R%S +RZAK TR LR /m JEEE h/m 2 p/(KN/m®)  BEIH Y / (m/s)

1 vkt 0 3 19.00 100
2 SIEY eI 3 7 17.50 130
3 ST 10 10 17.50 160
4 Fhitk+ 20 5 18.20 190
5 Fitk+ 25 5 20.00 260
6 b0 30 15 19.20 290
7 ¥ R 1 ek b 45 30 19.00 320
8 4i rh ED 75 20 19.50 340
9 vkt 95 15 20.00 400
10 CEZLUNIN 110 30 20.20 420
11 Fit 140 30 20.40 440
12 EiRH MR 170 60 20.60 500
13 it 230 30 20.80 510
14 rh D 260 20 21.00 580
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Fig.2  Depth-shear wave velocity curves and schematic diagram
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Fig.5 Variation curves of the maximum acceleration with depth
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Fig.6 Variation curves of the maximum shear stress with depth
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Fig.8 Relative displacements and normalized relative displacements curves
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