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Study on the characteristics of variable mass seepage and
water inrush mechanism of collapse column

ZHANG Kai', YAO Bang-hua®, WU Song-gang®, ZHANG Hong-tu?

(1. State Key Laboratory for Geomechanics and Deep Underground Engineering,
China University of Mining & Technology, Xuzhou, Jiangsu 221116, China;
2. School of Safety Science and Engineering, Henan Polytechnic University, Jiaozuo, Henan 454000, China)

Abstract Based on the seepage theory of porous media, the mass conservation equation, momentum
conservation equation and the porosity evolution of particles in collapse column with fluid-structure in-
teraction is deduced and a mechanical model for collapse column water inrush is proposed, which takes
the mass variation during the seepage into consideration. Then, numerical simulation is carried on using
COMSOL Multiphysics, which is a Finite Element Code. By assuming that the porosity in collapse col-
umns obeys the Weibull distribution, the distribution of the porosity and seepage velocity in the collapse
column at different times is obtained, and the seepage discharge is calculated. The results show that: 1)
the seepage channels initially distribute randomly, however, with the different erosion effect of water on
rock with different porosity, they finally form several main channels; 2) the seepage capacity of the col-
lapse column initially grows slowly, while seepage velocity increases significantly with the growth and
connectivity of porosity.
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Fig.3 The numerical model for collapse column water-inrush
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Table 1 Main parameters of the model
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Fig.5 Distribution of seepage velocity in the collapse column
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Fig.6 Distribution of porosity along the line 4-4’
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Fig.7 Distribution of seepage velocity along line 4-4’
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Fig.8 Water flow rate from collapse column at different times
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