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Table 1 Alteration and mineralization characteristics of surrounding rock in the Jiaojia Gold Mine
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Table 2 Rock mass quality classification at =790 m level in the Jiaojia Gold Mine
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Table 3 Rock mass strength calculation results based on Hoek—Brown criterion
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Table 4 Rock mass mechanical parameters with different quality levels based on Hoek—Brown criterion (=790 m level, Jiaojia Gold Mine )
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Fig. 1 Mechanical model of roadway surrounding rock
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Table 5 Radii of plastic softening zone and fractured zone
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Fig. 2 Schematic diagram of regional division of roadway

surrounding rock support structure
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Table 6 Regional division of roadway surrounding rock

support structure
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Fig. 5 Minimum principal stress distribution in surrounding rock of different grades
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rock support structure
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Evolutionary rules of load-bearing structure of roadway surrounding
rock in the Jiaojia Gold Mine

Wang Xingya', Liu Libo’, Guo Qifeng’
(1. Jiaojia Gold Mine, Shandong Gold Mining Industry (Laizhou) Co., Ltd.;
2. School of Civil and Resource Engineering, University of Science and Technology Beijing)

Abstract: Taking the =790 m level of the Jiaojia Gold Mine as the research object, a mechanical model of the
load-bearing structure of the roadway surrounding rock was established. Based on the cooperative bearing mechanism
of the roadway and surrounding rock, considering the damage zoning of the surrounding rock, and combining with the
loose circle ultrasonic testing experiment, the range of the loose circle was determined, which provided a basis for the
stability evaluation of the rock and the design of support. The Flac™ software was used to numerically simulate the cha-
racteristics of the load-bearing structure of the surrounding rock and the supporting effect. The research results show
that the lower the strength grade of the surrounding rock, the thicker the thickness of the supporting layer, and the greater
the surface displacement of the surrounding rock; the farther the key supporting layer is from the roadway, the greater
the surface displacement of the roadway; the greater the supporting resistance of the surrounding rock, the thinner the
thickness of the supporting layer, and the closer the key supporting layer is to the roadway, the more favorable it is for
controlling the deformation of the roadway.

Keywords: roadway surrounding rock; load-bearing structure; damage zoning; numerical simulation; rock mass

quality evaluation; stability



