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Study on anchorage performance and parameters optimization of positive

wedge anchorage hole in roadway

LIU Shaowei'? LI Wenbin' ,ZHANG Hui'"
(1. School of Energy Science and Engineering , Henan Polytechnic University , Jiaozuo 454000, China ;
2. Coal Mine Safety Production Collaborative Innovation Center , Jiaozuo 454000, China )
Abstract ; For the bolt support of weak surrounding rock roadway , the bottleneck problem is the low force and the fast attenuation of the an-
choring force, and failure of the anchor agent is the important reason and key influencing factor. The anchoring effect of the anchorage sys-
tem can be improved obviously with positive wedge anchorage hole. But due to the small anchorage range of the single end reaming, the an-
chorage system can be easily affected to failure under the mining environment. This paper studies the combination schemes of the positive
wedge and the ordinary cylindrical anchorage hole under different anchoring types. Research results show that in the case of end bolt an-
chorage effect with the bottom reaming of theholeis best,in the case of long bolt and all bolt,bolt anchorage force is improved by reaming
the bottom of the hole,but not significantly. On the basis of fully consideration of multiple factors such as the constructiontechnology and e-
conomic security, 1 : 2 is the best length ratio of the reaming and the anchoring. As the lengthand the radius of the reaming hole become
larger, the stability of the anchorage system and anchoring ability becomes stronger. But the radius of the reaming hole depends on the con-
struction machinery , construction technology and conditions of surrounding rock ,and should be determined according to the field situation.
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Fig. 1 Stress distribution of anchorage after bottom reaming
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Fig.2  Stress distribution of long bolt and all

bolt after bottom reaming
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Fig. 3 Positive wedge—shaped reaming model
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Table 1 Mechanical parameters of materials
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Fig. 4 Stress characteristics of anchoring agent in

different reaming position
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Fig. 5 Anchoring agent node stress curves in different reaming positio
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Fig. 6 Displacement curves of anchoring agent
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Table2 Test schemes of reaming length and anchor

length relationship
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Fig. 7 Bolt stress characteristics
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Fig. 8 Bolt hode stress distribution
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Fig. 10 Anchoring agent stress characteristics
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Table 3 Test schemes of anchoring system work status
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