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Analytic calculation and experimental study on gas seepage dynamics
problem of surrounding rock with an internal cavity

ZHONG Wei, TIAN Zhou, WANG Tie-liang, WANG Zhan-jiang
(Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract: Taking the surrounding rock with an internal cavity as the research object, considering the influence of the major
factors, such as rock fracture, porosity and permeability of rock, theoretical studies on the gas seepage problem are carried out.
Based on the Darcy’s law, analytical formulas for some important parameters of the gas seepage problem in the surrounding
rock with an internal cavity, mainly including the amount of gas permeability and the arrival time of the gas seepage, are
derived. The relevant experiments on gas seepage in granite are performed, in which, the TNT explosive charge is exploded in
the center cavity of the granite, and taking the detonation product CO as the trace gas, the amount of gas permeability and the
arrival time of the gas seepage are obtained. Using the derived formulas, the amount of gas permeability and the arrival time of
the gas seepage under the same condition are calculated. The results show that calculating these parameters by using the
formulas is a precise and effective way. Also, it is a rapid way, and for this reason, it is really functional for emergency issues of
practical projects. Meanwhile, the analytical formulas derived according to theoretical analysis may provide important reference
for the validation of numerical results and for the design of experimental studies.
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Fig. 1 Diagram of spherical cavity in surrounding rock
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Fig. 2 Design of charge hole and explosion chamber in granite
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Table 1 Measured results of CO in gas collection room

I i) CO I 1) CO I 1) CO
/s BE10°° /s BE10°° /s BE/10°°
2710 7.69 4700 61.5 5950 112
7310 169 9500 242 11800 327
15900 446 19300 527 23700 604
28800 665 34900 712 37700 727
40900 738 45000 746 46600 746
47000 750 47700 750 49900 750
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