Modelling the mechanical behaviour of methane hydrate bearing coarse-grained sediments in the framework of equivalent granular void ratio
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Abstract

[bookmark: _GoBack]The large amount of reserves of methane hydrate has prompted it to be considered as a potential future energy source. During the production of methane from hydrates, hydrate dissociation may induce a variety of geological disasters, such as subsea landslides, casing deformation, and production platform collapse. Thus, it is important to understand the mechanical properties of methane hydrate bearing sediments for safe extraction of methane from hydrate reservoirs. This presentation focuses on modelling the mechanical behaviour of methane hydrate bearing coarse-grained sediments (MHBS). The proposed model consists of two parts: (i) a generalised plasticity model for the uncemented granular skeleton, and (ii) an elastic damage model for the hydrate bonds. In the generalised plasticity model, the state-dependent dilatancy is adopted to take into account the effects of density and stress on the volumetric behaviour of MHBS. Furthermore, the model is formulated using the framework of equivalent granular void ratio to describe uniquely the effects of pore-filling and load-bearing accumulation habits of hydrate on the mechanical behaviour of MHBS. In the elastic damage model, the degradation of the hydrate bonds with the development of deformation is considered by proposing a nonlinear damage function for the stiffness of MHBS. Compared to the basic generalised plasticity model for the host coarse-grained sediment, only 3 additional parameters are required to model the mechanical behaviour of MHBS.  The proposed model is applied to simulate the laboratory triaxial test results of MHBS synthesised from a wide range of host coarse-grained sediments. It is demonstrated that the proposed model can satisfactorily capture the stress–strain and volume change behaviour of MHBS under different hydrate saturations, confining pressures and void ratios.

