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Abstract

Pore-filling type of combustible ice-bearing sediment can be regarded as a class of mixed granular
material forming with sand and hydrate particles, which is a typically discontinuous problem. In
view of discontinuous problem, this paper proposed a new technique for generating pore-filling
type of combustible ice-bearing sediment by the particle flow software PFC3D. A series of numeri-
cal simulations of triaxial compression simulation experiments are performed on gas hydrate
bearing sediments to investigate the mechanical properties of combustible ice-bearing sediment
under different confining pressure. The study shows that the DEM simulation for preparing sam-
ple is able to capture the mechanical characteristics of combustible ice-bearing sediment. The ini-
tial elastic modulus, peak stress peak strain and residual strength of combustible ice-bearing se-
diment increase upon the increased confining pressure. The trend of the change of stress-strain
curves is similar. The peak strain of combustible ice-bearing sediment increases with the confin-
ing pressure increasing when the value of combustible ice saturation is same. The peak strain of
combustible ice-bearing sediment increases linearly with the confining pressure increasing when
the value of combustible ice saturation is different. The increase of confining pressure helps to
improve the compressive deformation capacity of combustible ice-bearing sediment.
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Figure 1. Form of combustible ice
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Figure 2. Chart: contact between elements
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Figure 3. Chart: mechanical model of contact between elements
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Table 1. Material properties used in DEM simulations
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Figure 4. DEM samples of combustible ice with saturation of 10%, 20%, 30% and 40.9%
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Figure 5. Curve: particle size distributions of combustible ice with different saturation
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Figure 6. Diagram of triaxial compression numerical simulation tests and loading curve
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Figure 7. Curve: stress-strain relationship between combustible ice sediments under different confining pressures
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