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Simulation Analysis of Debris Flow Formation in Weak Cemented Aquifer Development Roadway
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Abstract: In order to study the mechanism of debris flow in the underground development project of weak cemented aquifer, the
weak cemented sandstone of a mine in Xinjiang was taken as the research object, and its cementation characteristics and water
characteristics were analyzed. The mathematical models of porosity. expansion rate and permeability were used to obtain the
permeability of weak cemented aquifer under different expansion rates. On this basis, the fluid-solid coupling model was used to
analyze the changes of surrounding plastic zone and seepage field in the process of water expansion of surrounding rock of
roadway loose circle under different buried depth conditions. The research shows that the water expansion of surrounding rock
will increase the permeability of aquifer and improve its permeability. When the expansion rate of surrounding rock increases to
30% ., the unit water inflow after roadway excavation will increase by 1.5 to 2.0 times, and with the increase of development
depth, the unit water inflow will increase greatly, which will provide sufficient water source for the occurrence of underground
debris flow. The strength of weak cemented siltstone is low, and it is easy to form a plastic failure zone on the tunnel face of the
development project. With the increase of the development depth, the plastic failure of the tunnel face is greater, and it is easy
to collapse and decompose into a source under the condition of groundwater erosion and scour. The stability of surrounding rock
in the underground fracture development area is poor, the groundwater seepage channel is smooth and the supply is sufficient.
It is easy to expand, collapse and decompose under the action of groundwater, and it is carried by groundwater to form debris
flow, which is the key area of underground debris flow. The research results are helpful to further reveal the formation
mechanism of debris flow in the underground development project of weak cemented aquifer.
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Fig.1 Weak cemented sandstone

exposed by roadway engineering
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Table 1 Porosity statistics of weak cemented sandstone

4is  ALBEER/% | w5 LR/ Y| &S ALEER/%
Sk-1 19.30 Sk-8 18.50 Sk-15 19.50
Sk-2 14.10 Sk-9 20.90 Sk-16 21.80
Sk-3 8.15 Sk-10 14.60 Sk-17 6.20
Sk-4 19.10 Sk-11 14.30 Sk-18 17.30
Sk-5 6.18 Sk-12 16.20 Sk-19 23.90
Sk-6 20.90 Sk-13 11.50 Sk-20 9.96
Sk-7 20.60 Sk-14 19.90 Sk-21 21.00
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Fig.2 Hydrological characteristics of weak cemented sandstone under different soaking time
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Fig.3 Sectional drawing of the first-stage

development system of the mine
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Table 2 Numerical simulation calculation scheme
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Table 3 Permeability under different expansion rates

i ik 3/ % BiE#/cm?
0 9.26X 1077
10 3.59>X107°
20 8.68X107°
30 1.66 1077
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Table 4 Physical and mechanical parameters of rock mass

W/ FHER S NEH Ak FSLIN
(k /x 5 cm/ M oom/ PIEREE/ IKAEL AR i/
g/m MPa ®) MPa GPa
2 626 0.5 36 0.30 0.25 2.70
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Fig.4 Numerical analysis model
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Fig.5 Cloud maps of fissure water pressure in the middle section of 1 950 m
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Fig.6 Cloud maps of fissure water pressure in the middle section of 1 900 m
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Fig.8 Plastic deformation of surrounding rock after excavation of different middle section roadways
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