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Optimization Design of Support Parameters and Layout of Bebar Bolt in Inclined Shaft
DUAN Jiangfei', DU Chaojie' » WEN Hao', LI Haocheng®, YANG Yuyu®, LI Peng', YANG Xin*
(1.Shaanxi Yongxin Mining Co.. Ltd., Yulin, Shaanxi 719407 . China;
2.Weinan Shaanxi Coal Qichen Technology Co., Ltd., Weinan, Shaanxi 714000, China)

Abstract: To effectively ensure the long-term stability of the extension section of the auxiliary inclined shaft in a mine of
northern Shaanxi, ABAQUS software was used to analyze the influence of parameters such as thread spacing, anchorage length
and borehole diameter on the bearing performance of the bolt, and reasonable anchorage parameters were selected. FLAC3D
software was used to simulate the bolt support schemes of three kinds of spacing, and the optimal bolt spacing was determined
by the displacement and plastic zone distribution. On this basis, field tests and surrounding rock deformation monitoring were
carried out. The results show that the maximum tensile force of the bolt under 10 mm thread spacing is only 7.9 kN different
from that under 8 mm thread spacing. Considering the production cost, the thread spacing of the bolt is determined to be 10
mm. The maximum anchorage force of the bolt increases with the increase of the anchorage length and the borehole diameter.
After exceeding the critical value, the anchorage length and the borehole diameter have little effect on the anchorage force.
Finally, the reasonable anchorage length is 800 mm and the borehole diameter is 28 mm. The control effect of surrounding rock
with bolt support spacing of 1 200 mm and 1 000 mm is not much different. In order to improve the construction efficiency, the
bolt spacing is determined to be 1 200 mm. The field practice shows that after using the optimized anchorage and support
parameters, the average anchorage force of the bolt is greater than 150 kN, and the surface deformation of the surrounding rock is less
than 25 mm, which can ensure the stability of the roadway and verify the rationality of the anchorage and support parameters.
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Fig.2 Tensile tension-displacement curves of
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bolts with different thread spacing
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