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TRIAXIAL SHEAR TESTS AND STATISTICAL ANALYSES OF DAMAGE FOR
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Abstract Any perturbation to the thermodynamic equilibrium by exploitation may push out hydrate-bearing sediments
(HBS) out of the stability zone, thus inducing hydrate dissociation, loss of cementation, which, in turn, can cause subma-
rine landslides and loss of platform foundations during gas extraction operations. Therefore, a thorough understanding o
mechanical properties of HBS is of great importance for stability analyses urfienedt environmental conditions. A

series of drained triaxial shear tests were carried out on a self-developed apparatus with the samples prepared by gas d
fusion method, in which the time domain reflectometry technique was used in measurement of hydrate saturations in reg
time. A meso-mechanical and mixed model for the elastic modulus of HBS was proposed based on the classical series ar
parallel models, including the parameter of statistical force transfer paths between particles in HBS. A constitutive model
of HBS was improved by coupling the statistical damage theory and the Mohr-Coulomb failure criterion. It is shown
that the stress-strain curve changes from strain-hardening into strain-softening with the increase of hydrate saturation ar

2015-11-03/fii, 2016-01-14% /1, 2016-01-18H 44l K .
1) FR BRRRE R Y B 0 (41376078, 11402131, 11272314).
2) XWIRIR, BIEROESE b1, L ERTRT ) FAR UK G P TR S )32 )R 5. E-mail: liuleleleo@163.com
SRR XUARSR, SRIERE, X238, Mg, S K-E Bt I 2 v s =SB U S 5 Geit 20 #7. 7127274k, 2016, 48(3): 720-729
Liu Lele, Zhang Xuhui, Liu Changling, Ye Yuguang. Triaxial shear tests and statistical analyses of damage for methane hydrate-bearing
sedimentsChinese Journal of Theoretical and Applied Mechanics, 2016, 48(3): 720-729




%3 HRIRAE: B KGR =58 DA% 5 B i ge vk o i 721

thedecrease offéective confining pressure; the secant modulus and the peak strength of HBS increase when the hydrate
saturation and the effective confining pressure increase; the cohesion of HBS increases obviously with the increase c
hydrate content, and the internal friction angle changed little with the increase of hydrate amount; the proposed mixed
model for elastic modulus and the constitutive model of HBS are both reasonable and feasible.
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