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Abstract

Natural methane hydrate is an important clean energy with broad exploration prospects. Methane
hydrate sediment may be regarded as a mixture of soil and hydrate particles, which has typical
discontinuous mechanical behaviors. Focusing on the mechanical properties of hydrate sediment,
a series of triaxial compression simulations were performed based on the particles arranged
model samples. The hydrate sediment samples with different hydrate saturation were prepared
through generating soil particles and hydrate particle simultaneously and giving them liner con-
tacts. The simulation results are in good agreement with Brugada’s study. The simulations show
that the peak strength and residual strength of hydrate sediment increased with hydrate satura-
tion. The confining pressure has an important effect on the elastic modulus, shear strength, volu-
metric response of hydrate sediment. The hydrate saturations contribute to the internal frictional
of hydrate sediment. This study provides a mechanical parameter database and technical refer-
ence for the safe exploitation of methane hydrate.
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Figure 1. Flow chart for preparing particles arranged model samples of hydrate sediment
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Figure 2. Grain gradation curve and particles arranged model specimen
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Figure 3. Particles arranged model samples and contacts of hydrate sediment in different saturations
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Figure 4. Model verification
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Effect of hydrate saturation (S;) on stress-strain relationship
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Figure 6. Effect of hydrate saturation (S;) on volumetric response
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Figure 7. Effect of confining pressure on volumetric response: hydrate saturation S, = 20%
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Figure 8. Maximum compressive volumetric strain vs hydrate saturation (Sy)
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Figure 9. Effect of confining pressure on stress-strain relationship
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