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Abstract: To study the variable-mass seepage properties and disaster mechanism of water and mud
inrush in completely weathered granite tunnels, a testing system that can induce mass transfer
and apply triaxial stress was designed. The testing system consisted of a load system, a

permeability system, and a collection system of water and mud, which could simulate the three-
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dimensional stress of the stratum and particle transfer properties. Using this system, the effects
of water pressure and confining pressure on water inrush evolution properties were investigated.
The test results demonstrate three things. First, the evolution of water and mud inrush from
completely weathered granite is a seepage-erosion coupled process. The mass particles transfer
under the effect of water pressure, thus increasing the porosity and permeability of the stratum.
This, in turn, further increases the water flow and particle transfer. Under the transfer of
particles, the flow pattern may change from a Darcy to non-Darcy flow, which finally induces the
disaster. The experiment shows that particle transfer is the internal cause of disaster, and the
changeability of the flow pattern is the key reason for the disaster. Second, the evolution
properties of water and mud inrush increase with increase in water pressure. When water
pressure increases to 0. 6 MPa, the transfer mass may be up to 11% of the sample mass, and the

', more than 4. 3 times of that at 0. 4 MPa, indicating

water inflow increases to 395. 84 mL * min~
that the critical value that induces the disaster was obtained. Third, the evolution of water and
mud inrush, in general, increases with an increase in the confining pressure, particularly in the
initial evolution stage, indicating that an increase in the confining pressure accelerates the initial
evolution rate and decreases the prevention time. This suggests that monitoring of initial seepage-
erosion properties should be addressed under the high confining pressure state.

Key words: tunnel engineering; water and mud inrush; test study; completely weathered granite;
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Table 3 Test Results Under Different Water Pressures
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