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Study on Stress-Structural Failure of Right Tunnel Section of Deep Mine Crushing Station
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Abstract: To solve the problem of stress-structural failure that may be caused by the excavation of the right tunnel section of
deep crushing station, the geological conditions of the tunnel face and the attitude information of the rock mass were collected
by UAV, and the three-dimensional rock mass structure numerical calculation model of the right tunnel section of deep
crushing station was constructed by combining the display discrete element numerical simulation software 3DEC. The
deformation characteristics, failure mechanism and loss mode of deep rock mass under high stress conditions were explored,
and the prevention measures were put forward. The results show that the stability of the surrounding rock of the tunnel section
is controlled by the contact area of the red-brown granite stratum and the gray-black gray gneiss stratum and the in-situ stress
field. The reason for the stress-structural failure of the tunnel section is that the excavation unloading of the crushing station
leads to the formation of unfavorable blocks in the JSet # 2 and JSet # 3 joint groups and the excavation surface. Therefore, for
the tunnel section with developed joints, the stress-structural failure disaster is a problem that needs special attention for the
stability of surrounding rock after the excavation of the crushing station. It is suggested that the method of “optimizing
excavation parameters + combined support form” should be adopted to systematically control the stress-structural damage
after excavation unloading of crushing station from three levels of surface. shallow and deep layers.
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Fig.1 Basic information of deep crushing station
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Table 1 Summary of dominant structural planes developed in mixed rock strata of deep crushing station
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Fig.6 Three-dimensional numerical calculation model
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Table 2 Geometric parameters of joint group in the model
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Table 3 Mechanical parameters of rock mass element

P B N JEE EiEiA By ik

=M B/ Ok g1/ M/ B/ i/
GPa MPa (@) MPa )

Wiks  40.43 0.24 6.07 33.57 5.10 0.00
FRRE 30.69 0.26 0.41 31.79 0.81 10.00
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Table 4 Mechanical parameters of model joint
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GPa GPa  MPa ) MPa )

B

WA S RS 10.00 10,00 0.30  30.00  0.60  10.00
Sy FLiE

FRRA 10.00  10.00 0.20 30.00  0.60  10.00
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section and cross section of deep crushing station
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Fig.10 The damage zone distribution and displacement vector diagrams of the right tunnel section of the deep crushing station
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