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Fig. 2 The graphic of experimental model box

Fig. 1 Geotechnical centrifuge
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1
Tab.1 Depth of pore pressure tester
No. PPT1 | PPT2|PPT3|PPT4|PPT5|PPT6
1] 10.5 9 12 9.5 [ 18.3|17.3
212811 9.8 14 9 10.4 2
3 17 9.5 13 8 13.8 ] 10.5
4 |15.5 | 7.3 | 13.5]24.9]10.9 | 10.9
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i

Fig.3 Pressure tank and cold storage
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Fig. 5
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Tab. 2 Initial model parameters
1 2 3 4
% | 33.0 | 33.9 | 32.3 | 34.1
1.84 1. 83 1. 89 1. 81
CH, 1.2 1.1 1.4 1.3
@) 7.1 8.5 9.2 10
:CH, mmol/kg, g/cm?,
100 A
801
X
60
4
R
Z 0-
204
0 T T T T 1
0.08 0.06 0.04 0.02 0.00
AR (mm)
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Fig. 4 The grain size distribution curve of

soil in experiments
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Fig. 6 Soil deformation and slide
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Fig. 7 The development of settlement in case 1
35 ToE|
' 100g 150g i@?% : o
30 W s
Fl100g
25 - S
_ — 181
£ 20
& —LS2
% 15 | _
= R (P TR S LS3
10 - 5 : K
\.
5 -
0 4 T T T T T T
5 1000 2000 3000 4000 5000 6000
5 al(s)
8 2
Fig. 8 The development of settlement in case 2
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Fig.9 The development of settlement in case 3
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Fig. 11 Development of pore water pressure in case 1
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Fig. 12 Development of pore water pressure in case 2
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Fig. 13 Development of pore water pressure in case 3
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3 (kPa)
Tab. 3 Maximum excess pore pressure in experiments (kPa)
1 2 3 4
(kPa) 64.1 119.6 333 155
(kPa) 250 660 360 340
0. 26 0.18 0.93 0. 46
(cm) 28.1 24 12.7 12.5
) 7.1 8.5 9.2 10
(s) 3750 4510 3590 4200
10cm 1kPa, 3 ,
b o
b b ’
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Centrifuge Experimental Simulation of the Effect of
Gas Hydrate Dissociation on the Seabed Stability

ZHANG Xu-hui's HU Guang-hai*, LU Xiao-bing'
(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, Chinaj;
2. The First Institute of Oceanography, SOA, Qingdao 266061, China)

Abstract: Dissociation of gas hydrate may cause the strength decrease in hydrate-bearing sediments
and result in seabed sinking, slumping and destruction of marine structure foundation. To study this
project, first, selecting silty sand from South China Sea as the skeletons, using biological anaerobic
fermentation techniques, hydrate-bearing sediments were synthesized. Then centrifuge experimental
simulation was conducted to investigate the seabed responses during and after the dissociation of gas
hydrate. Characteristics of evolution of the seabed sinking and slumping and the pore water pressure
were obtained. This work is expected to be beneficial to further study of the instability conditions of
the seabed and the correspondent prevention methods.

Keywords: Gas hydrate; seabed stability; centrifuge experiment; pore pressure; seabed deformation



