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Research on Response Characteristics of Bolt Pretension on
Supporting Effect of Rock Roadway in Coal Mine

CHANG Ju-cai, XIE Guang-xiang

(School of Mining and Safety Engineering, Anhui University of Science and Technology, Huainan, Anhui 232001, China)

Abstract In this paper, to theoretically demonstrate the action mechanism of bolt pretension on sup-
porting effect of roadway, the ideal elasto-plastic strain-softening model is established to analyze the
mechanical characteristics of bolt supporting in rock roadway. Thus, the analytical expressions of dis-
placement, stress distribution in roadway surrounding rock after pre-stressed bolt supporting are ob-
tained. The theoretical analysis results show that improving the bolt pretension can improve the stress
states of surrounding rock around the roadway and control the roadway deformation effectively, which
is beneficial to maintain the roadway stability. Moreover, the influence relation of bolting pretension on
roadway supporting effect is further studied based on field measurements. The research results can pro-

vide theoretical basis for analyzing the bolting action mechanism and bolt supporting design.
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Fig.6 Influence of bolt pretightening on the force of bolts
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on the force of anchor cable
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