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Mechanical Properties and Constitutive Model for Hydrate-bearing Sand
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Abstract: A series of geological disasters and environmental problems may occur during gas hydrate exploitation.
So it is crucial to evaluate the stability of gas hydrate —bearing sediment. In the whole evaluation developing an
effective constitutive model is a key step. Based on the mechanical characteristics of CO, hydrate-bearing sand
performed by author previously a constitutive model was developed referring to the approach of developing a
constitutive model for cement soils. In the proposed model hydrate-bearing sediment was considered analogous to the
bonding soil consisting of hydrate and soil skeleton. In addition additional internal variables were employed to
describe the bonding properties of hydrate to soil. Finally the stress-strain relationship curves of CO, hydrate-bearing
sand were used to verify the proposed constitutive model. It is shown that the proposed model can describe the stress—
strain behavior of CO, hydrate-bearing sediments primely which demonstrates the validity and reasonability of this
model.
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Table 1 Model parameters of CO, hydrate-bearing sand

ky 0.04 x 0.2
Ly 0.05 a -14.0
b 3.0 b 12.76
z 2.8 k 1.5
M 1.023 " k=0.1 k=30
2.5
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Fig. 9 Comparison of simulated curves to measured results for CO, hydrate-bearing sands
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