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Research on the features of impact damage in roadways in high stress fault structure areas

WANG Fei', LIMingli', WU Yifan>, CAI Dong’
(1. CHN Energy Shendong Coal Group Co., Ltd., Shenmu 719315, China; 2. CCTEG Information Technology
Co., Ltd., Xi'an 710054, China)

Abstract: The coupling effect of static and dynamic stress in fault structure areas exacerbates the risk of rock
impact in underground fault areas. The stress distribution law and impact dynamic load response features of
roadway surrounding rock in fault structure areas have significant peculiarities. At present, research on the impact
of fault structures mainly focuses on the vicinity of the working face, but there is little research on the impact
damage of roadways in fault structures. Taking the roadway in a deep buried high stress fault structure area of a
mine in Shaanxi Province as the engineering background, the mechanical features of deformation and failure of
the roadway surrounding rock in the fault structure area are analyzed. (D There is a significant stress barrier effect

on the fault plane, and there are two special stress zones near the normal fault, namely the stress concentration
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zone in the hanging wall and the stress reduction zone in the lower wall. Due to the influence of the fault plane,
the static load concentration stress of the roadway side shows an asymmetric distribution feature. The stress
concentration on the side far from the fault plane is greater than that on the side near the fault plane, and the risk
of impact damage to the surrounding rock of the roadway on this side increases. (2 The fault plane has a
significant barrier effect on the transmission of stress waves, and the dynamic load response of the hanging wall of
the normal fault is greater than that of the lower wall. Due to the asymmetric distribution of stress on the two sides
of the roadway, the dynamic load response of the right side is significantly greater than that of the left side. Based
on the above features, a collaborative anti impact control technology of "unloading (large diameter drilling
pressure relief) - support (stepped reinforcement into layered energy absorption and anti impact support)” is
proposed for the surrounding rock of the fault structure area roadway. The engineering test results show the
following points. (D After adopting the "unloading support" collaborative anti impact treatment measures for the
roadway surrounding rock , the stress concentration areas of the two sides of the roadway are transferred to the
deep part of the surrounding rock by 3-5 meters. The stress peak value is reduced by 18.5%-20.3%, and the stress
concentration degree of the roadway surrounding rock is significantly reduced. (2) Before the implementation of
the "unloading support" collaborative anti impact treatment measures, the deformation of the roadway roof, floor,
and two sides are 856, 334, 325, and 567 mm, respectively. The deformation and damage of the roadway
surrounding rock are severe. After adopting the "unloading support" collaborative treatment measures, the
deformation of the roadway surrounding rock decreases by 35.69%-62.03%, and the stability of the roadway
surrounding rock is enhanced. (3 The coal powder content in the borehole is also significantly lower than the
critical coal powder content, and the dynamic power of the roadway surrounding rock is reduced.

Key words: high stress fault structure area; rock burst; fault plane; roadway surrounding rock; roadway anti-
impact; large diameter drilling for pressure relief; ladder reinforcement into layered energy absorption and anti

impact support
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Fig. 2 Model of impact damage in roadway in fault structure areas
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Table I Dynamic load parameters

5 MEnmia/MPa RERT JE/(msTD BRI/ (mes ™)

1 10 10°~10* 4850 0.88

2 30 10*~10° 4850 2.63
3 60 10°~10° 4850 5.26

4 100 10°~10’ 4850 8.77

i J1/Pa Hibs
—8.214 7x10°
—1.000 0x107
—1.250 0x107
—1.500 0x107
—1.750 0x107
—2.000 0x107
—2.250 0x107
—2.500 0x107
—2.750 0x107
—3.000 0x107
—3.250 0x107
—3.500 0x107
—3.532 3x107
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Fig. 4 Vertical stress distribution cloud map in fault structure areas
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Fig. 8 Cloud map of roadway surrounding rock vibration velocity under impact dynamic load(o4=30 MPa)
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