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Analysis of Wave-Induced Liquefaction of Seabed with
Variation in Permeability Anisotropy
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Abstract: In order to investigate the wave-induced seabed liquefaction with variation in permeability
anisotropy, a two-dimensional integrated model for wave-seabed interactions was proposed in this paper.
In the model the Reynolds-Averaged Navier-Stokes ( RANS) equations and the Biot’s poro-elastic
equations were taken as the governing equations for the wave model and seabed model respectively. The
level set method (LSM) was used to track the free surface of water for modeling wave motion accurately.
After the feasible of the present models were validated, the effects of wave parameters, soil saturation and
permeability on the seabed liquefaction with variation in permeability anisotropy were further discussed.
The analysis results indicated that both the wave parameters and soil saturation of seabed can significantly
affect the wave-induced seabed liquefaction and the depth of maximum transient liquefaction of seabed
increases with the increment of wave height, wave period and the decrement of degree of soil saturation.
Maximum transient liquefaction of seabed depth is more sensitive to the variations of the permeability in
vertical direction than the horizontal permeability.

Key words: seabed; water wave; RANS equations; Biot’s theory; variable permeability; transient lique-

faction

:2017-07-12
(41330633) (41602282)
(19945, s s . E-mail: rongful6@sjtu. edu. cn.
s . (Tel.):021-34204883; E-mail; billaday(@sjtu. edu. cn.



94

s 1941
Biott" Biot ,
28] Madsen Biot R
- ; Yamamoto
[10]
H Mei
[11]
H [12] Biot
b
20
90 s
. Zen ¥
b 2
;Sakai MY
b
. 20 ,Lin [l
, ; Suzuki 0¥
b
17]
b
b
.Jeng ¥
b
. [19]
’
b
H Wen
[20] 2
, Navier-Stokes (RANS)

b

LSM(Level Set Method)

Biot
COMSOL Multiphysics
( . )
- 1
L sd sh
s F 2
RANS
’ Biot
A BRAEAE T 7]
—_—
T [\ [\ #okm -
V
THEIX TEPEIX HEX | |
FoORER
IR =
AR 7K PRI T
V4 4 / /777 /i
< L N
1 —
Fig. 1 Geometrical model of wave-seabed interactions
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Fig.2 Variations of pore pressure with time at point

F for various mesh systems
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Fig. 3 Vertical distributions of unified pore pressure

versus seabed depth
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Fig. 4 Schematic graph of criteria for transient
seabed liquefaction
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Fig.5 Curves of maximum liquefaction depth with wave height, wave period and saturation of soil
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Fig. 6 Curves of maximum transient liquefaction depth with vertical permeability coefficient
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Fig. 7 Schematic graph of pore water pressure under dif-

ferent vertical permeabilities
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