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Fig.1 Influence of change in the hardening parameter

on the yield surface
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Tab.1 Material parameters
ZH A
Hyodo % Masui %

“ 0.2 0.25
peso/MPa 25 3.6

M 1.25 1.37

m 2 2

Y 0. 45 1.1

A 0.12 0.15

K 0.005 0.01

a 0.3 1.1

Xo 1 1

a 140 20

b 1.5 1

¢ 1.8 0.1

d 1 1

u 24 11
my /MPa 200 200

v 1. 67 1. 54

) 0. 351 0.376

" 0.531 0.077
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Fig. 2 Comparison with drained triaxial tests data
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Constitutive model of methane hydrate bearing sediment
based on thermodynamic approach
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Abstract: The research on the mechanical behavior of methane hydrate bearing sediments (MHBS) is
still at the initial stage. The systematic test results are insufficient and the constitutive model which is
used to describe the mechanical behavior of MHBS is rarely published and applied in engineering. The
constitutive model based on thermodynamics and critical state concept is automatically satisfactory
with the law of thermodynamics. The flow rule and yield function of this kind of model can be
spontaneously derived from dissipative function. Firstly, the derivation of the model is demonstrated,
and certified by current triaxial test data. Then, by using this model the influence of stress spacing
ratio on mechanical behavior of MHBS is analyzed and it is emphasized that the stress spacing ratio
and the description of the shape of yield surface play important role in establishment of constitutive
model. The analyses of model parameters indicate that the stress spacing ratio has obvious influence

on the drained and undrained stress-strain relationship, dilatancy and effective stress path of MHBS.

Key words: methane hydrate bearing sediment ( MHBS); thermodynamics; stress spacing ratio;

constitutive model



