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Abstract: The permeability of a natural gas hydrate (NGH) bearing sedimentary reservoir is one of the important physical property pa-

rameters that affect the NGH exploitation efficiency. The influencing laws of effective volume stress and NGH saturation on the perme-
ability of NGH bearing sedimentary layers in the process of NGH exploitation was studied through triaxial loading permeability exper-
iments which were carried out on hydrate bearing sediments in different saturations with natural silty soil as the sediment skeleton. And
the following test results were obtained. First, when the hydrate saturation is constant, the relationship between the permeability of NGH
bearing sediments and the effective volume stress follows the change law of negative exponential curves, and the slope of the curve re-
duces with the increase of effective volume stress. Second, at a fixed effective volume stress, the relationship between the permeability of
NGH bearing sediments and the NGH saturation follows the change law of exponential decline. And third, the effects of effective volume
stress and NGH saturation on the permeability of NGH bearing sediments are not independent. That is to say, with the increase of effec-
tive volume stress (NGH saturation), the effect of NGH saturation (effective volume stress) on the permeability of NGH bearing sedi-
ments reduces. It is concluded that the effect of effective volume stress on the permeability is mainly presented as a compression effect on
the seepage channels, and the effect of NGH saturation on the permeability is mainly embodied as an NGH blocking effect on the seepage
channels.

Keywords: Natural gas hydrate; Hydrate bearing sediments; Triaxial loading; Permeability; Effective volume stress; Saturation; Com-

pression; Blocking
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