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2D Nonlinear Site Response Characteristics of a Cross-bay Deep Seabed
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Abstract: It has long been recognized that urban areas located in coastal regions or basins with deep
and soft soil deposits subjected to long-distance strong earthquakes are prone to serious seismic disas-
ters. Taking a sea-crossing project in Hangzhou Bay as the research issue, a 2D refined finite element
simulated model of a large-scale seabed site was established. According to the regional seismicity, the
far-field strong earthquake records were selected as input seabed bedrock motions. Considering the
ground motion characteristics, the micro-topography of the seabed, the spatial heterogeneity and the
nonlinear hysteresis characteristics of soils, and the seismic response characteristics of seabed sites
were studied. The site effects are closely related to seabed topographical features, spatial heterogene-
ity of soils, and input seabed bedrock motion characteristics. The significant site amplification effect

may focus on the edges of seabed surface depression areas, the convex and concave areas of the under-
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lying bedrock interface, and the seabed soft soil areas, exhibiting a low-frequency focusing effect on

soil amplification. Compared with horizontal shaking, the site amplifications on vertical shaking in

these areas are more significant. The nonlinear seabed site effect will be significantly underestimated

when only the horizontal seabed bedrock motion is adopted. The simultaneous input of the horizontal

and vertical seabed bedrock motions results in a substantial vertical site response, compared to the in-

put of only the horizontal seabed bedrock motion.

Keywords: deep seabed site; far-field strong earthquake; 2D nonlinear site effect; soil nonlinearity;

seabed topography
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Fig.12 Variation of AFPAs at the seabed cross-section for bidirectional (horizontal + vertical) and only horizontal shakings: hori-

zontal and vertical responses
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Fig.13 Seabed surface vertical spectral accelerations () at 5% damping for bidirectional (horizontal + vertical) shakings
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Fig.14 Seabed surface horizontal spectral accelerations (8) at 5% damping for bidirectional (horizontal + vertical) and only hori-

zontal shakings
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