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Fig.1 Photograph of the instruments used for the one-dimensional cylinder experiment
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Fig.2 Grain size distribution curve of the coarse and the fine sands used in the experiment
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Table 1 Basic properties of the coarse and the fine sands used in the experiments

+ 1k + 1k YRR BiE R EIRoIL

A BAILBIE  ROMUBIE  WKTLBRIL MR -
T Gy /mm /mes ! /N+m 2
biikil 2.66 0.709 0.85 0.41 0.635 48.8% 8.4 101 1.35X107
4 2.67 0.158 0.92 0.53 0.635 73.8% 8.4X1075 1.43X107
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Table 2 Basic situation of the inhomogenous seabed

+ R %5 + 2 X5 /m T )2 REAE B WG LB L (6L 1) HIRFLIR L (S 2)
1 —0.067~0.000 i, m.=1.0 0.666 0 0.666 0
2 —0.133~—0.067 4ifiAi  m.=1.0 0.635 0 0.649 7
3 —0.200~—0.133 RS AP IR T m . =0.9 0.635 0 0.653 0
4 —0.267~—0.200 R 4IRS IR AL, m . =0.85 0.635 0 0.673 5
5 —0.333~—0.267 A AIEM IR, m.=0.8 0.635 0 0.682 0
6 —0.400~—0.333 AR L, m . =0.75 0.635 0 0.683 5
7 —0.500~—0.400 R HMAIREC . m.=0.7 0.635 0 0.687 0
8 —0.600~—0.500 R AR IR L, m . =0.65 0.635 0 0.684 7
9 —0.700~—0.600 FRP GUAP IR L, m =0.6 0.635 0 0.678 7
10 —0.800~—0.700 AP AR IR AL, m . =0.55 0.635 0 0.653 0
11 —0.900~—0.800 A AR, m.=0.5 0.635 0 0.668 6
12 —1.000~—0.900 AR IRBC . m.=0.45 0.635 0 0.665 8
13 —1.100~—1.000 R MAIREC . m.=0.4 0.635 0 0.685 8
14 —1.200~—1.100 AR BC . m.=0.35 0.635 0 0.688 3
15 —1.300~—1.200 R AUEP IR L, m =0.3 0.635 0 0.692 0
16 —1.400~—1.300 R AR IR L, m . =0.25 0.635 0 0.652 0
17 —1.500~—1.400 RS AP IR, m . =0.2 0.635 0 0.647 6
18 —1.600~—1.500 A IRBC . m.=0.15 0.635 0 0.643 4
19 —1.700~—1.600 R AIEM IR, m . =0.1 0.635 0 0.644 9
20 —1.800~—1.700 AEHEY . m.=0 0.635 0 0.635 0
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Fig.3 The soil parameters (permeability coefficient, shear modulus) versus the seabed depth measured in

different types of inhomogenous seabed
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Table 3 Details of loadings used in the experiment

SR AT Ak 1y B it R 2L 7Y iy A R 1 PR I/ kPa PR JE /s K%/ m IR B/ m IR FEE / Y
1 KA1 12.103 9 0.2 1.8 95.8
2 Rl 34.32 9 0.2 1.8 95.8
3 KA1 34.32 3 0.2 1.8 95.8
4 AR 2 12.103 9 0.2 1.8 95.8
5 2R 2 34.32 9 0.2 1.8 95.8

6 A 2 34.32 3 0.2 1.8 95.8
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Fig.4 Effect of the wave period on the vertical distribution of pore water pressure in different

types of inhomogenous seabed
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Fig.5 Effects of the wave height on the vertical distribution of pore water pressure in

different types of inhomogenous seabed
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Fig.6 The vertical distributions of pore water pressure in different types of inhomogenous seabed under

different wave conditions

43 BRBELSH

MBI Zen Rl Yamazaki' """ £ H AV DU XS AN ] 288 780 A B B9 PR o VR 1 194 9 PR R A 15 0 BEAT 43
Bro W7 AT UL, 2 AN () 288 B A 45 396 R v 2 1) A7 R0 7 Cor ) ¥ 8 PR T4 BE B4 0 A1 i 3 PR 1 o ) 2 1) A5 28K
JO7 7 K T o 1. 4 S TR LUK I D BRI AR

M7 Fp Ry 0 T AN ] 26 Y A Al 3 TR PR oA L S BN 1 AR B9 J5i U R Y e R A TR B TR L T S B 2
AR 2y o PR Y e KRR TR BE e . il TR A 2 AR R I R A2 AR BOR T 1 AR B IR (] 3a)
T A R T LA 25 DA < 9 PR ) e R A TR TR RS i 35 VA R 92 2 R KSCAK DR/ 0N T 3 B 5T PR ) B A
PR 2.

— KB
— %®2

Ofm mm = === =

2 4 6
o, /kPa

4 ;)

P 7 AR B 5 I AR HP I R 51 S 4 9 PR AL 1 0

Fig.7 Wave-induced seabed liquefaction in the inhomogenous seabed
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Experimental Study on Response of Inhomogenous
Seabed to Wave Loading

LIU Bo, LIU Jin-chao, HE Xiao-hua, YUAN Guo-kai, BI Ming-jun, LIN Jing-hua
(Guangdong Electric Power Design Research Institute Co., Ltd., China Energy Construction Group ,
Guangzhou 510663, China)

Abstract: In marine environment, the seabed is often inhomogenous due to geological origin. The response
of inhomogenous seabed to wave loading differs a lot from that of the homogeneous seabed. A large num-
ber of scholars have studied the response of the inhomogenous seabed to the wave loading in detail by
means of numerical and analytical methods, but relevant laboratory experiments are still in infancy. In this
paper, an experimental study on the response of different types of inhomogenous seabed to the wave load-
ing is experimentally studied by using a one-dimensional cylinder experiment. This study provides an ex-
perimental basis not only for the determination of the response and the liquefaction law of the inhomoge-
nous seabed under the wave loading, but also for the related theoretical and numerical studies. The analysis
of the experimental results indicates that the experimental results are significantly influenced by the per-
meability coefficient of the inhomogeneous seabed. The inhomogeneous seabed with a larger permeability
coefficient can produce higher pore water pressure response and smaller seabed liquefaction.
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