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A Constitutive Model of Hydrate-bearing Sediments in Water-rich
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Abstract: Hydrate occurring habit in water-rich phase environments is different from that in methane gas-rich
phase environments, and thus the mechanical properties of hydrate-bearing sediments in these two environments are
different. In water—rich phase environments, hydrate occurring habit gradually transforms from suspension mode to
loading mode with hydrate saturation increasing. Firstly, in order to describe the influence of these transformations on
the mechanical properties of hydrate-bearing sediments in water-rich phase environments, a new expression of
effective saturation is proposed based on the concept of effective saturation. And then, the expression of effective void
ratio is obtained according to the new expression of effective saturation. Secondly, on the basis of the unified
constative model for clays and sands ( CSUH model) , an elastic-plastic constitutive model of hydrate sediments in
water-rich phase environment is developed by introducing the effective void ratio into the state variable and elasticity
modulus. Finally, the rationality of the model is verified by comparing with the triaxial test data of hydrate sediments
in water-rich environments.
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