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Effect of sediment model on dynamic pressures of
overlying ideal fluid due to SV wave incidence

WANG Jin-ting, ZHANG Chu-han, JIN Feng
(State Key Laboratory of Hydroscience and Hydraulic Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Through the analytical solutions, the dynamic responses of elastic half-space-sediment-ideal fluid system due to SV wave
incidence are investigated. The sediment is modelled respectively as the elastic solid, viscoelastic solid, ideal fluid and vsicous fluid.
The results obtained are compared with the case in which sediment is viewed as a two-phase poroelastic medium. It is found that the

two-phase poroelastic medium can be simplified approximately as a viscoelastic solid when its permeability is relatively small (k<107

m/s).
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Fig.1 Elastic half-space-sediment-ideal fluid system
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Table 1 Parameters of sediment layer

Wi Z AL R Rl [ AR A 5
R /’2‘@3‘%%]( k A2e Hoe Aoy Moy
/m-s / GPa /MPa /Pa-s /Pa-s
1.000 0.001 3.3513 77036 8.3826x10" 4.742 0x10
1.000 0.010 3.3513 77036 83826x10° 4.7420x10°
1.000 0.100 3.3513 77036  8.3826x10° 4.7420x10*
0.995 0.001 0.369 0 77036 5258 6x10° 4.742 0x10
0.995 0.010 0.369 0 77036 5258 6x10* 4.7420x10°
0.995 0.100 0.369 0 77036 5258 6x10° 4.7420x10*
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Fig.2 Dynamic pressures when saturated sediment is
modolled as solid (k=1()'3 m/s, y/H=0.5)
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Fig.3 Dynamic pressures when saturated sediment is
modolled as fluid (k=1 02 mys, y/H=0.5)
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Fig.4 Dynamic pressures when saturated sediment with a
permeability k=10 m/s is modolled as solid
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Fig.5 Dynamic pressures when saturated sediment with a
permeability k=10" m/s is modolled as solid()/H=0.5)
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Fig.6 Dynamic pressures when unsaturated sediment is
modolled as solid (k= 107 mys, y/H=0.5)
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Fig.7 Dynamic pressures when unsaturated sediment is
modolled as fluid (k=10'3 m/s, y/H=0.5)
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