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Theoretical Analysis on Shear Resistance of Bolt under Shear Loading
Chen Wengiang' ,Zhao Zhiyi*,Zhao Yufei >
(1. School of Management, Tianjin University of Technology, Tianjin 300384, P.R. China; 2. Geotechnical
Engineering Department , China Institution of Water Resources and Hydropower Research, Beijing 100048, P.R. China)
Abstract: According to the shear resistance of the bolted joint contributed by the axial force and transverse shear
force, based on the classical beam theory, the formulas of shear strength of bolted joint are deduced. The reliability of
theoretical solutions is verified by direct shear test with bolted structure. Influence extent and law of various factors on
the shear resistance is performed based on the orthogonal design. The results show that the theoretical results is in
good agreement with the test results; The bolt inclination is a major factor on the shear resistance of joint contributed
by the axial force; A certain deformations of bolt can arose the effect of bolt diameter on shear resistance of joint
contributed by the axial force; Among the factors on shear resistance of joint contributed by the transverse shear force,
the bolt inclination first, and rock mass strength second, however, in the late period of shearing, the effect of
dilatancy coefficient is larger than the effect of rock mass strength; The bolt diameter has least influence on the shear
resistance of joint contributed by the transverse shear force.
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Fig. 1  Diagram of bolt shear deformation
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Fig. 3 Shear deformation of bolt under
elastic conditions
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Fig. 4 Shear deformation of bolt under

plastic conditions
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Fig. 5 Calculation process of shear resistance of bolt
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Table 1 Mechanical parameters of bolt and concrete specimen
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Fig. 7 Comparison of experiment and theoretical

calculation results
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Fig. 8 Shear deformation of bolt
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Table 2 Comparison of experiment and theoretical

calculation results
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Table 3 Design of orthogonal test
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Fig. 9 Influence extent of various factors on the shear

resistance of joint contributed by the axial force
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Fig. 10 Influence extent of various factors on the shear

resistance of joint contributed by the transverse shear force
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