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Simulation of submarine slope stability related to hydrate dissociation

SONG Benjian,CHENG Yuanfang, LI Qingchao, HAN Zhongying,LV Yahui
China University of Petroleum (East China) , Qingdao 266580 , China

Abstract: Hydrate dissociation is a significant factor causing submarine slope slide, which is dangerous to human operation.
Due to the complex condition of seabed. it is hard to observe the process of slope slide directly. Numerical simulation is an
effective approach to acquire some important parameters such as the slide area, slide scale, sliding distance and safety factors
etc. Choosing shear strength reduction technique of the finite element based on the software of ABAQUS, we could not only
simulate both the process and result of a slope slide, but also evaluate the influence of hydrate dissociation. By changing the
parameters of modeling, the characteristics of seafloor can be considered. Of course, the inducing factor is the interaction
between the structure of slope and hydrate dissociation. It can guide the hydrate exploitation process and avoid some possible
problems by integration of the theoretical and simulation results.
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Table 1 Skeleton coefficient of hydrate sediment
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Table 2 Exploration data and numerical model selected

data for hydrate formations in the Shenhu area

2 A8 3 380 4 A Al 280 ok T i #0
K /m 500~2000 1300~1650
KAWL /m 7~350 50~150
A/ () ik 30 10~25
WUk B2/ (g/cm®) 2.695~2.716 2.700
KB/ (g/em®) 1.040 1.040
KEYEEE/(g/cm?) 0.980 0.980
KA Wi A 0.45~0.92 0.8
YR FLER 0.27~0.63 0.4

AR X 520k B KR R D e A B
TIPS 3 S 43 AT X e ) 4 4 Ay

F1% A A 7R S A 3 IO 3 S A8 A i 10 ) S IR 25 Y
SEnlt b AT BUE BT X TN R Y K G W 0 fi
FEJE AT LATHE K & W AR R R A L SR 5 B AR A
AR AT B AR E T BRI S R, R
T5 % RGO i AR HE R AR EE AN SR 3 BT .

®3 HEMEESHY

Table 3 Strength parameters of numerical model
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Table 4 Conceptual design of simulation
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Fig.2 Contours of plastic zone when ending

calculation in several cases
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Fig.3 The development progress of plastic zone in

reduction factors of case 4
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Fig.4 Contours of displacement in horizon direction

when ending calculation in several cases
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Table 5 Numerical procedure under different

overlay thickness of hydrate
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Fig.6 Displacement contours of slope without hydrate

dissociation under different overlay thickness
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Fig.7 Horizontal displacement contours of slope when

ending calculation with different overlay thickness
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Table 6 Numerical procedure with different slope angel
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Fig.9 Displacement contours of slope under different

slope angle without hydrate dissociation
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