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Experimental study of mechanical properties of gas hydrate deposits

.1 1 . .2 .1 . 1
ZHANG Xu-hui’, WANG Shu-yun', LI Qing-ping”, ZHAO Jing, WANG Ai-lan
(1.Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China; 2. Research Centre, China Ocean Oil Co., Beijing 100027, China)

Abstract: With the integrated experiment apparatus of gas hydrate deposit syntheses and triaxial compression test, a series of ice,
tetrahydrofuran(THF) hydrate, CO, hydrate and methane hydrate(MH) in the skeleton of fine silty sand are synthesized; and then
shear tests are carried out. The stress-strain and shear strength characteristics of these four kinds of deposits and the effects of gas
hydrate and ice on the strength of deposit are analyzed and compared. It is shown that these four deposits behave as plastic failure.

The larger the confined pressure is the higher the strength is. The deposits with the same saturation of gas hydrate have different

strengths when the kinds of hydrates are different.
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Fig.1 Sketch of integrated experiment apparatus of gas
hydrate deposit syntheses and triaxial compression test
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Fig.2 Grain size distribution of fine silty sands
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Fig.3 The pore-throat structure of saturated
fine silty sand sample
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Fig.4 Stress-strain curves and Mohr circles of ice deposit
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Fig.5 Stress-strain curves and Mohr circles of THF deposit

3.3 ZEMNBK SRS A B URAR 45 R

Jegh LRERIN 1 MPa IR K, JFAE AR RS IE
ANFEE 1 MPa (1) S AR BARRE 24 h, A4
Wb AR R LR G RS EIK G Ak
WFERUE F153 59 — 9 CHI 1 MPa. 3 MAFEGi 5 5
WA ALy Bl Cl, &G Aok &Rk
VBRI Z AR 1. 3 AR BT DI R R 23 31 Ky
0.5. 1. 2 MPa.

Bl 6 S SRR AK A RN 5 5 KA AN S A T
TR IAEAS [R) L1 10 I g -8 it 2 B JRE IR 1]
AIUVE e A A IOK S WU 2R Ik B YRR
Wy BIRBOR, smEE e VIR oK &
PIFNUK IR EE 2 500 7.3%F0 86.1%Ik), 5 JE S %L
c M3k 1.16 MPa A1 19.3°

R ZEABOK A PIRKI A
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Fig.6 Stress-strain curves and Mohr circles
of CO, hydrate deposit
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Fig.7 Stress-strain curves and Mohr circles of MH deposit
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