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Undrained monotonic and cyclic shear behaviors of gas-bearing sand
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Abstract: A series of undrained monotonic and cyclic triaxial tests are carried out to compare the shear behaviors of the
gas-bearing and saturated sand under varying consolidation conditions. The results show that under the normal consolidation
conditions, the shear strength of the gas-bearing sand increases with the gas content, exhibiting a more significant dilatancy
characteristic and strain-hardening tendency, and its critical state stress ratio is higher than that of the saturated sand. For the
over-consolidated sand, its shear strength decreases with the gas content. It indicates that the presence of gas weakens the

increasing trend of soil strength with the over-consolidation ratio. In the meanwhile, the cyclic shear resistance of the

gas-bearing sand decreases with the increasing over-consolidation ratio.
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Fig. 1 Grain-size distribution curve of Hangzhou Bay sand
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Fig. 2 Shear behaviors of dense sand under different effective

confining pressures
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Fig. 3 Shear behaviors of loose sand with different degrees of

saturation (po'=200 kPa)
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Fig. 5 Cyclic shear responses of saturated dense sand (po'=200 kPa)
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Fig. 6 Cyclic shear responses of gas-bearing dense sand (po'=
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Fig. 8 Relationship between over-consolidation ratio and residual
deviator stress (po'=200 kPa)
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