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Table 1 Statistical summary of grain-size data in different areas
S 0.075~
2~ 0.5~ 0.25~ ’ <20. 005 mm dso ( )
0. 5mm 0. 25 mm 0.075 mm 0.005 mm
0. 38 1. 85 2.14 62.66 32.70 0.010
0.284 1.494 1. 216 6.50 6. 64 0.003
MH(41),CH(4)
0.746 0. 808 0.568 0. 10 0.20 0. 33
41 43 45 45 45 45
0.1 0.51 0. 96 58.96 39.10 0.007
0 0.294 0.5 4.28 4.10 0.001
MH(21),CH(2)
0 0.571 0.52 0.07 0.10 0.15
14 21 20 23 23 22
0.29 1. 49 2.06 56. 99 37. 88 0.010
0.21 0. 88 0.68 3.67 3.70 0.001
MH(24)
0.75 0.59 0.33 0.06 0.10 0.12
20 21 21 24 24 22
0.32 1.17 1. 83 59. 44 35.65 0.010
0.28 0. 80 0.98 4.51 6.12 0.003
MH(86) ,CH(6)
0. 88 0.68 0. 54 0.08 0.17 0. 30
80 81 88 88 92 90

62. 66%,
56. 99%.

2 0
(a) ; (b) (o)
Fig. 2 Isoline map of grain components of surface soil in study area

(a)sand content; (b) silt content; (c¢) clay content

0 , , L 57%,

59, 44 %, , —0, 842(C 3),
, 39. 1%, 35, 65%. . 0. 05
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Fig.5 Stress-strain curves of soil with various gas-hydrate saturation
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Table 3 Results of regression analysis between physical and mechanical properties

R2
w wy, =0. 386w +42.277 0. 496
. w, oy w1 =0. 249w—0. 715 cy+100. 59 0.568
wp w wp =0, 562w —3. 107 0. 647
w, Cy wy, =0.19w—0. 358 cy+45. 157 0.496
w cy w=—2.431 ¢y+257. 344 0.467
CT w=2. 241 ¢7+30. 998 0.433
e w=36. 144e—1. 560 0.974
o w=—279.927p+505. 209 0. 800
cy 0=0.008 cy+0.911 0.527
e dso 0=14.807d5, 1. 275 0.428
e CysCT e=—0.044 ¢y +0.027 cr+4.824 0. 507
ai- e a1 2=1.295¢ —0.977 0.743
wr s wp ;W 50 ;€ 3A1—2: 3Cy: 3CT e °
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GEOTECHNICAL FEATURES OF THE SEABED SOILS IN
THE EAST OF XISHA TROUGH AND THE MECHANICAL
PROPERTIES OF GAS HYDRATE-BEARING FINE DEPOSITS

LIU Wentao', SHI Yaohong', ZHANG Xuhui*, ZENG Ningfeng', YANG Jiangping', HE Haijun'

(1. MLR Key Laboratory of Marine Mineral Resources, Guangzhou Marine Geological Survey, Guangzhou 510075, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract:In order to define the geotechnical features of the seabed soil and the mechanical properties of the
hydrate-bearing fine deposits, soil testing was carried out for the gravity cores recovered from the east of
the Xisha trough in 2012 in addition to the mechanical experiments of tetrahydrofuran (THF) hydrate in
the fine deposits taking from the northern slope of the South China Sea. Results show that the seabed soil
of the investigation area is simply composed of elastic silt (MH). There are significant differences in
geotechnical features of the seabed soil among the northern slope of the continent, the northern slope of
the trough, the trough plain and the southern slope of the trough. The fine soil with different hydrate sat-
uration is also very different in geotechnical features. The soil with low hydrate saturation has twice of
plastic failure, while the soil with high hydrate saturation has only once. As the hydrate saturation increa-
ses, the cohesion of hydrate-bearing fine soil increases first, then decreases. However, the angle of inter-
nal friction doesn’t change distinctly.

Key words: seabed soil; geotechnical features; gas hydrate fine soil; mechanical experiment;Xisha trough



