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Fig.1 Sketch of the computational model for

seabed response under cnoidal wave
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Fig.2 Comparison of numerical and experimental

results™®! for cnoidal wave propagation
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Table 1 Seabed parameters in flume experiment

ZH Parameters Bl Value
WFPRIERE Seabed thickness A, /m 0.4
1AM L Poisson's ratio u 0.29
FLER& Soil porosity n 0.51
BT # Shear modulus G/Pa 1.92X<10°
%15 250 Permeability coefficient £, /(m + s 1) 1.5X10°°

TR H B Submerged bulk weight of soil y'/(N e m ) 8 140

A1 Degree of saturation S, 1
FHXT 2 Relative denseness D, 0.28
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Fig.3 Comparison of numerical and experimental

results™'® for seabed pore water pressure



104 oE

20214

3 APRSIE

X B8] A% 5 5V P A PR I 25 i Bz o 3R AR oz
WACFFIE AT 04T, - 5 R AT X B e i il
FEBOK X BORARL AR . BT RSNk 2 +
7R

R2 HRMLTESE

Table 2 Parameters of wave and seabed

IR B2 Parameters of wave BUH Value
% = Wave height H/m 3

JE ] Wave period T/s 10
KR Water depth d /m 6

% K Wave length L/m 73.59
AR ZE Parameters of soil BH Value
Y IR R Seabed thickness i /m 20
VA Poisson's ratio p 0.33
FLBR % Soil porosity n 0.42
BIY)#i & Shear modulus G/Pa 8§X10°
%% 250 Permeability coefficient £, /(m ¢ s~ 1) 7X107°
A .
Submerged bulk weight of soil ¥'/(N+ m *)

T FIE Degree of saturation S, 1.0
HIXI 5 # Relative denseness D, 0.36
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pressure and linear wave pressure
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Fig.7 Cnodial wave-induced seabed liquefied zone
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Numerical Simulation of Cnoidal Wave-Induced
Seabed Response by Finite Volume Method
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(1. Shandong Provincial Key Laboratory of Marine Environment and Geological Engineering, Qingdao 266100, China;
2. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract:

influence on seabed instability. To date, some characteristics of cnodial wave-induced oscillatory seabed

Cnoidal wave is a kind of main nonlinear waves in shallow water area, which has a significant

response have been investigated. However, the accumulated pore water pressure and the progressive lig-
uefaction within sandy and silty seabed are lack of concerns. Based on the principle of finite volume
method and the open source environment of fluid dynamics, OpenFOAM, the numerical simulation pro-
gram for wave-induced non-cohesive seabed response is developed using C+ -+ language. Combined with
the software for wave simulation, the seabed oscillatory response, accumulated response and the pro-
gressive liquefaction due to cnoidal wave have been investigated. Comparison results with seabed re-
sponse under linear wave have shown that cnodial wave would obviously increase the amplitude of pore
water pressure and stresses in soil, which accelerates the accumulation of pore water pressure and deep-
en the liquefied zone in a great degree, implying that the nonlinear effect of waves cannot be ignored for
seabed response, especially for accumulated seabed response in shallow water area.

Key words: cnoidal wave; seabed response; accumulated pore pressure; progressive liquefaction; finite

volume method
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