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Abstract

Through analysis on the large deformation, poor stability and supporting difficulty of the sur-
rounding rocks of —-980 m level roadway in a mine and using the rock detecting instrument and
laboratory mechanical experiments, the lithology of the roof strata, the structure and fracture
distribution of the level roadway are studied. Based on the original bolt-shotcrete support, the
secondary support uses high resistance, fully-closed and polygonal steel brackets to support the
roadway. And through the establishment of numerical model, plastic zone sizes of the surrounding
rocks, before and after using the new steel brackets, are compared to determine the rationality of
the support mode of new brackets. At the same time, results of site industrial test show that after
using the new support, the roadway deformation has been controlled in about 50mm. And it
achieves good technical and economic benefits in the engineering applications. The results have
certain instructive meaning to support the design of the similar roadway.
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Figure 1. Drilling histogram of roof strata of primary and secondary dark roadway in
—980 m level
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Figure 2. Case of roadway destruction
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Table 1. Parameter index tables of different steel sections
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Figure 3. The overall schematic of high strength fully-closed
and polygonal steel brackets
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Table 2. Mechanics parameters of the seam roof and floor rocks

=2 RENRREERNFEHR

Fay i JEFEIm 5 (kg:m ) PR 5 /GPa BIY) 5 /GPa P9 % F1/MPa BRI ()
MibE 13 2520 15.3 12.0 28 38
WibE 12 2600 12.8 8.2 3.7 33

R 1 2700 75 43 22 35

28 4 1400 6.0 4.0 1.9 30

WS 5 2200 8.2 5.1 24 35
Wb 15 2600 12.8 8.2 37 33

Table 3. The summary of plastic zone size of the surrounding rocks for before and after using the new steel brackets in

roadway
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Figure 4. Numerical model
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Figure 5. Plastic zone size of the surrounding rocks for before
and after using the new steel brackets in roadway
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Figure 6. Deep point displacement monitoring curves
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