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ABSTRACT

Marine gas hydrates are estimated to hold vast amounts of methane gas [1], which if economically
producible, could supply 10% of the global methane consumption in the coming decades [3].
However, current techniques for hydrate-sourced methane production may pose a significant
hazard for the structural integrity and stability of the reservoir [4,5]. Thermal and mechanical
stimulation of hydrates systems triggers highly interdependent physical processes that alter
their mechanical behaviour. These processes include mechanical deformation, non-isothermal
multiphase and multicomponent flow and hydrate and ice phase change, which in turn cause
changes in the mechanic and hydraulic properties of the sediment [6]. Coupling between solid
deformation, thermal flow and fluid transport lays the foundation for an accurate simulation
of the thermo-hydro-mechanical (THM) behavior of methane hydrate-bearing sediments during
dissociation. Here, we describe the development and application of a fully coupled THM code
to model the mechanical behaviour of hydrate-bearing sediments in the geological media. The
code extends the governing equations of energy and mass conservation of the established finite
element simulator Code Bright [7], to ice and hydrate phases, and employs the constitutive
model Hydrate-CASM [8] to capture the effect of hydrate saturation in the sediment stress-
strain response. The code performance is studied in this paper by modelling the mechanical
response of laboratory-scale hydrate-bearing sands subjected to thermal and mechanical induced
dissociation. The results demonstrate the capability of the code at capturing sediment collapse
lead by hydrate dissociation and highlights its suitability for the design of optimized hydrate-
sourced gas production strategies while ensuring well-bore stability.
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