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Abstract: The gas permeability tests on intact loess with various water contents are performed under traixial stress conditions
using the refitted triaxial gas permeability equipment. Influences of changes in the mean stress, deviator stress and water
content on gas permeability as a function of liquid saturation are analyzed. The gas permeability function considering their
effects is proposed. The results show that the relationships between gas permeability and liquid saturation are affected clearly
by the deviator stress and mean stress as well as water content. The gas permeability decreases linearly with the increase of
liquid saturation resulted from the mean stress with constant stress ratio or deviator stress with constant mean stress, and the
decreasing degree is dependent on the value of water content. The decreasing rate of gas permeability with the increase of liquid
saturation is smaller during the increasing water content than that during increasing stress. There are all unique relationships
between the relative gas permeability and the liquid saturation between the gas permeability and the modified gas saturation at
different stress states. These relationships can be predicted by the P-vG-M model in term of the total liquid saturation and
proposed modified gas saturation power law (MAPL) model, respectively. In comparison with the P-vG-M model, the MAPL
model with less parameters is more convenient for engineering application. The predicted results of gas permeability by MAPL
model are in good agreement with the test ones.
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Fig. 1 Triaxial apparatus for gas permeability
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Table 1 Physical properties of intact Qs loess
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Fig. 2 Illustration of triaxial compression stress states
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Table 2 Programs and results of gas permeability tests under triaxial stress conditions
)4 q wo=1.5/% wo=15.2/% wo=16.6/% wy=19.8% wo=21.8/%

4 /kPa_ /kPa e Wwi% e Wwi% e wi% e W% e wi%
0 0 1.115 1.5 1.115 15.2 1.115 16.6 1.115 19.8 1.115 21.8
0 50 0 1.104 1.5 1.084 15.1 1.086 16.5 1.078 19.7 1.075 21.6
100 0 1.097 1.5 1.075 15.0 1.075 16.4 1.067 19.6 1.059 21.4
200 0 1.089 1.5 1.028 14.8 1.002 16.1 0.993 19.2 0.990 21.2
50 8 1.105 1.5 1.083 15.2 1.080 16.6 1.076 19.8 1.071 21.7
015 100 15 1.094 1.5 1.073 15.0 1.069 16.5 1.060 19.6 1.056 21.5
150 23 1.090 1.5 1.065 14.9 1.058 16.4 1.054 19.6 1.035 21.4
200 30 1.049 1.5 0.999 14.8 0.997 16.3 0.981 19.5 0.974 21.2
50 18 1.102 1.5 1.081 15.1 1.077 16.5 1.074 19.7 1.070 21.6
035 100 35 1.085 1.5 1.072 15.0 1.066 16.5 1.059 19.6 1.051 21.5
' 150 53 1.075 1.5 1.063 14.9 1.054 16.3 1.052 19.5 1.029 21.4
200 70 1.045 1.5 1.038 14.8 0.991 16.2 0.978 19.4 0.972 21.2
50 31 1.101 1.5 1.076 15.0 1.072 16.4 1.069 19.6 1.068 21.5
062 100 62 1.072 1.5 1.063 14.9 1.054 16.4 1.051 19.5 1.029 21.4
' 150 93 1.063 1.5 1.059 14.8 1.051 16.3 1.049 19.4 1.023 21.3
200 124 1.039 1.5 0.989 14.7 0.980 16.2 0.972 19.3 0.967 21.1
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