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CONSTITUTIVE MODEL FOR GAS HYDRATE-BEARING SEDIMENTS
CONSIDERING DAMAGE

WU Erlin, WEI Houzhen, YAN Rongtao, WEI Changfu
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: When a gas hydrate-bearing sediment is loaded, inter-particle processes such as dislocating, slipping and
rolling will take place. Under small loading condition, the sediment deforms elastically; with the applied load
increasing, plastic flow may occur, resulting in re-arrangements of hydrate crystal and the sediment deforms
plastically; as the applied load further increasing, failure of the sediment will appear. This process represents the
whole process of the damage producing and developing in the sediment. From the mesomechanics mechanism
perspective of composite material, the material characteristics of gas hydrate-bearing sediments is investigated;
and the relationship between hydrate saturation and equivalent elastic constants is established. Based on the
principles of damage mechanics, the expression of damage variable is identified; and then a constitutive model for
gas hydrate-bearing sediment considering damage is developed. The calculation results are compared with the
experimental data for a gas hydrate-bearing sediment with different hydrate saturations. It is shown that the
presented model can describe the stress-strain behavior of gas hydrate-bearing sediments quite well and the
reasonability and feasibility of the model are verified.
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Table 1 Values of parameters under different hydrate saturations

ny/% E/MPa v n

25.7 891.133 0.219 0.497
40.7 1.394.049 0.219 0.464
55.1 1876.849 0.218 0.511
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