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Fig. 3 Stress-strain curves of clay without hydrate
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Fig. 8 Cohesion and internal friction angle of clay containing different hydrate saturation
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Fig. 11  Ultrasonic test results of hydrate clay(hydrate saturation=30%) before and after hydrate decomposition
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Experimental study of mechanical properties of hydrate clay

WANG Shu-yun', LUO Da-shuang', ZHANG Xu-hui', LU Xiao-bing', SHI Yao-hong?
(1. Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of Sciences, Beijing
100190, China; 2. Guangzhou Marine Geological Survey, Guangzhou 510075, China)

Abstract: Based on a series of high compression static tri-axial shear experiment and ultrasonic wave
measurement data of tetrahydrofuran hydrate clay samples under the condition of different hydrate
saturation, confining pressure and before and after hydrate decomposition. the stress-strain relation
and strength characteristics of hydrate clay were analyzed. Experimental results show that (1) the
stress-strain curve of hydrate clay presents three stages, i. e. approximately elastic stage (when strain
is less than 1.5%) , plastic deformation stage (when strain is in a range of 2% and 6%) and obvious
strain hardening stage (when strain is greater than 6% ), which indicate obvious difference of stress-
strain relation compared with that of clay without hydrate; (2)there is a distinct difference in stress
strain relationship of hydrate clay before and after hydrate decomposition, compared with the clay
before hydrate decomposition, the maximum reduction of undrained strength of hydrate clay after
hydrate decomposition is 50%; (3)the undrained shear strength of hydrate clay increases with the
increase of hydrate saturation and confining pressure, and the strength of hydrate clay is 1~6 times
higher than that of clay without hydrate. Above results demonstrate that the presence of hydrate
enhances the bonding or cementation among clay particles.

Keywords: tetrahydrofuran hydrate; clay; hydrate clay; stress-strain; strength



