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Study on mechanism of water burst and mud burst in deep tunnel excavation

WANG Yuan, LU Yu-guang, NI Xiao—dong, LI Dong-tian
( Hohai University, Nanjing 210098, China)

Abstract: Water burst is one of the main disasters in the process of tunnel excavation. The software of
PFC3D based Discrete Element Method (DEM) was A 3D numerical model including fractured rock and
fault has been established. The whole process of water burst and collapsing due to tunnel excavation was
simulated by using DEM and Computational Fluid Dynamics (CFD) . The influence of fault’s hydraulic
pressure and fracture condition in rock on the quantity of water burst or collapsing was discussed. Two new
conceptions—critical hydraulic pressure of water source and critical distance between excavation surface and
water source were proposed. Finally, the mechanism of water burst and collapsing are concluded, i.e. the
existence of water source with high water pressure is necessary for the occurrence of water burst, and pres-
sure value of water source, distance between excavation surface and water source, and the mechanical prop-
erty of rock and the fracture condition in rock mass are the main influencing factors.

Key words: water burst; collapsing; DEM; fractured rock mass; particle flow; tunnel
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