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Abstract: Predicting the elastic modulus of hydrate—bearing sediment ( HBS) lays a foundation for proposing
constitutive models of HBS which is of great significance to the safety assessment of natural gas production/extraction
from hydrates. In this work a mixed model for the elastic modulus of HBS is presented based on the classical series
and parallel models of composite material and the applicability of the model is checked through the comparison
between triaxial shear tests and theoretical results. It is shown that the mixed model has simple parameters of explicit
physical meanings and the reasonability and feasibility of the model are verified; the secant modulus of HBS
increases with the presence of gas hydrates and increases with increasing the effective confining pressure.
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Fig.1 Diagram of the composite-material
model for hydrate-bearing sands
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Fig.2 Relationships between secant modulus and hydrate saturation of hydrate-bearing sands 1 with different effective confining pressures
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