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5. Conclusions

Using A high-pressure low-temperature triaxial system, the
experimental study on the stress strain behavior of methane hydrate
was made. Based on this, the modified Duncan–Chang constitutive
model suitable for methane hydrate was presented. By analyzing the
experimental and simulation results, the following conclusions can be
drawn.

The triaxial shear tests indicate that the curve of stress strain can
be divided into two different stages of deformation: the rapid
structural damage stage and the complete structural damage stage.
The deviator stress rapidly increased with the increasing axial
deformation at the rapid structural damage stage, and had almost
no increase at the complete structural damage stage. The peak
deviator stress of methane hydrate increased in condition of the
enhancement of confining pressure and the decrease of temperature.

The linear relationship of ε1/(σ1–σ3)~ε1 can be divided into two
different stages corresponding to the rapid structural damage stage
and the complete structural damage stage. At first stage the initial
tangent modulus Ei1 increased with the increasing confining pressure
and the decreasing temperature, and the ultimate deviator stress
(σ1–σ3)ult1 only varied with temperature. However, at second stage
the decreasing temperature and increasing confining pressure both
caused the increase of the initial tangent modulus Ei2 and ultimate
deviator stress (σ1–σ3)ult2. In view of this, the stress strain behavior
also can be divided into two stages, and the damage ratio ω was
introduced into the modified model.
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