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Table 1  Design of bolt support parameters

S B FEAE/m BEREEE/m AR/ m
T%E— 8.0 1.2 2.0
J%E— 8.0 1.6 2.4
HR= 8.0 2.0 2.8
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Fig.1 Numerical model and support structure
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Table 2 Parameters of rock mechanics

WA, NI/ . R/ bR/
THAS L I
(®) MPa (kg-m™) MPa
25 4.43 0.22 2 650 4.51
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Fig.2 Could chart of stress distribution of Scheme 1 (bolt gap x row gap 1.2 m x2.0 m)
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Fig.3  Could chart of stress distribution of Scheme 2 (bolt gap x row gap 1.6 m x2.4 m)
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Fig.4 Could chart of stress distribution of Scheme 3 (bolt gap x row gap 2.0 m x2.8 m)
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Fig.6 Cloud chart of displacement of Scheme 1 (bolt gap x row gap 1.2 m x2.0 m)

HIACEIT A 0 A Al R, AR RSP ZRCY B RAKF A 20 50 0 5. 54 mm (G [A]HE 1.2 m) |



B v vz

7 ARIMBSHREREH x HH 1.6 mx2.4 m)
Fig. 7 Cloud chart of displacement of Scheme 2 (bolt gap x row gap 1.6 m x2.4 m)
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Fig. 8 Cloud chart of displacement of Scheme 3 (bolt gap x row gap 2.0 m x2.8 m)
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Optimization of bolt support parameters for drainage roadway
of high-altitude broken surrounding rock

Shen Quansheng', Wang Zhiyong', Zhao Ziyue’
(1. Xizang Julong Copper Industry Co., Ltd. ;
2. School of Civil and Resources Engineering, University of Science and Technology Beijing)

Abstract: Reasonable support form and support parameters are the key to ensuring the stability of the roadway
surrounding rock. The joint support effect of bolt + metal mesh + shot grouting in the Grade IV surrounding rock area
of the drainage roadway of Julong Copper Mine in Xizang is poor. In this paper, for the problems of support in the
Grade IV surrounding rock area of the drainage roadway of Julong Copper Mine, bolt and steel arch support, as well as
the thickness of shot grouting, is introduced on the basis of the existing support. Different bolt support parameters are
designed and optimized using finite element numerical simulation software. The results show that there is an obvious
stress addition phenomenon at the roadway surrounding rock roof. With the increase of bolt support parameters, the
maximum stress value at the roadway roof increases. With the increase of row spacing between bolts, the maximum dis-
placement of the roadway roof increases, the bolt spacing increases from 1.2 m to 2.0 m, and the displacement of the
roadway roof is 4 mm, 4.38 mm, and 4. 82 mm, respectively. The optimal support parameter of the bolts is 1.6 m x
2.4 m. The results of the study provide theoretical references for the selection of the support parameters of the bolts of
similar roadways.

Keywords: high altitude; roadway support; broken surrounding rock; bolt support; numerical simulation



