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Abstract: In view of the two typical modes of water inrush disasters, progressive fracturing of rock mass and seepage failure of
filling structure, the mechanism of progressive fracturing of rock mass under the combined effects of dynamic disturbance,
excavation unloading and high water pressure is described. The seepage failure mechanism of the variable strength-variable
permeability-variable viscosity of the filling structure under osmotic pressure is also expounded. For the variable viscosity
mechanism of water inrush caused by seepage failure of filling structure, a qualitative simulation study on the effect of fluid viscosity
on seepage failure mechanism is carried out using the DEM-CFD coupled simulation method. The effects of fluid viscosity on the
average contact force, flow rate (flow velocity), porosity, particle migration process, migration trajectory and critical hydraulic
gradient of the simulation model are analyzed. The results show that the critical hydraulic gradient of fluid with low viscosity is
smaller than that with high viscosity. In other words, seepage failure of filling structure is more likely to occur under the action of
fluid flow with low viscosity; the average contact force is especially sensitive to the response of critical value of the hydraulic

gradient, however it is difficult to be accurately reflected by the flow rate. Considering only the variable viscosity mechanism of
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water inrush due to seepage failure (regardless of the effect of increasing permeability), as the viscous medium flows into water, the

fluid viscosity would increase, but the flow velocity would decrease, and the combined action of these two changes would actually

hinder the development of seepage failure process. Finally, the phenomenon of water inrush process in engineering scale is simulated

using DEM-CFD method, and the formation and expansion process of the dominant channel of water inrush is reproduced. The

problems of parameter selection and quantitative analysis are identified to realize the simulation of water inrush mechanism.

Keywords: water inrush disasters; mechanism; fluid viscosity; seepage failure; DEM-CFD; numerical simulation
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Fig.13 Conceptual diagram of geological model (unit: m)

T IAH DEM-CFD i85 77i%, 435K H PFC
A5 EDEM B, 307 T 7K RS SV K 1 PFC-
CFD 5 EDEM-Fluent #f & 1HE ALY, BH FL S HE
JE T FRIBMAIBIE B H A R R E L AR BG4
L, WK 14, 15 Fiowe

B 14, 15 050, FIEARBIEIR R il 2
R BB IE I G FE A 3 AN EER B (LK 16):
PR T B8 I 2 TR AL K I3 B e K, B eIl =
T 7o NS AL T BB & s BB
HR KR RS H S E BT B EA
BIEEE R B R RS (o P S
S5 MRS BIEIEIEE— P LR E, B
HE B KRR, SERMAKKERRLE,
I 7K PRI B A v, Xl N PR A S5 A B 2 1
MEERT, TR MR RN, fige, BiE
BN K AR F R Fe SR B R i 5 AR, 53



#5114 i oR T 5 BB SR KL -5 12 @ R AR T R AU E 7T 3629

BB T AERSENIR, BB aEiliE d V- 2%
PHERE ST P IR, DA RS IEIEIE B R KR
AE FH X 56V 7K 38 T B ) o 97 A ROz

B 14 RiEKIE PFC YRR
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