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One-dimensional steady-state response of unsaturated porous media under
different bottom permeability conditions

MA Rong"?, SHAN Zhendong'*, JING Liping"*
(1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake Administration,
Harbin 150080, China; 2. Key Laboratory of Earthquake Disaster Mitigation, Ministry of Emergency Management, Harbin 150080, China)

Abstract: To study the dynamic response characteristics of submarine sedimentary layer under seismic action, this
paper establishes a single-layer unsaturated porous medium seabed model, presents its governing equations,
boundary conditions and wave field expressions, and obtains the analytical solutions for the steady-state responses of
unsaturated seabeds under different bottom permeability conditions. Through numerical examples, the influences of
different bottom permeability conditions, saturation degrees, permeability coefficients, incident wave frequencies
and depths on the solid surface displacement amplification factor and pore water pressure are analyzed, and the
following main conclusions are drawn: under low-frequency conditions, the influence of the saturation degree of the
sedimentary layer on the displacement amplification factor and pore water pressure is relatively weak. While in the
case of increasing frequency, the influence of the saturation degree on the displacement amplification factor and
pore water pressure is significantly enhanced. Under low-frequency conditions, for the sedimentary layer with a
permeable bottom, the displacement amplification factor and pore water pressure are relatively large. While under
high-frequency conditions, for the sedimentary layer with an impermeable bottom, the displacement amplification
factor and pore water pressure are relatively large.
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Fig.2 Verification curves of pore pressure with depth at /=2 Hz
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Fig.3 Variation curves of solid surface displacement amplification coefficient with frequency under

different saturations at the bottom permeable boundary condition
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Fig.8 Variation curves of pore pressure with frequency under different saturations at the bottom permeable boundary condition
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Fig.9 Variation curves of pore pressure with frequency under different saturations at the bottom impermeable boundary condition
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Fig. 10 Variation curve of pore pressure with incident wave frequency
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