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Abstract: To study the shear properties and failure characteristics of the bolted joint of roadway surrounding rock, a
numerical model of the rough bolted joint was established by using FLAC® software to conduct shear tests. The
shear properties and the force deformation and failure characteristics of the anchoring system were systematically
studied. The results show that the bolt can effectively improve the shear capacity of the structural face, and the
shear stress of the anchoring system is increased by 0. 33 MPa at the peak displacement and 0. 93 MPa at the end of
shear. The shear stress of the bolt is concentrated near the joint, and the axial force of the bolt is symmetrically
distributed in two groups of compressive and tensile stress zones on both sides of the joint. The shear strain of the

bolt at the joint is relatively large and the tensile strain is relatively small. The shear stresses at the anchoring agent-
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rock interface and the bolt-anchoring agent interface are greatest at the joint, and the shear stresses and force range
at the bolt-anchoring agent interface are greater. Plastic failure occurs mainly at the intersection of bolt and joint and
at the projection of joint. Tensile failure occurs at the anchoring-agent and shear failure occurs at the surrounding
rock. The bolt-anchoring agent interface is more prone to detachment, resulting in anchoring system failure.

Key words: roadway surrounding rock; bolted joint; shear property; failure characteristic; numerical simulation
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Fig. 2 Establishment and boundary conditions of numerical model
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Tab. 1 Mechanical parameters of each material in the model

B R AR/ GPa I/ GPa PSR /() P % J1/MPa PULIE BE / MPa
Feyag v 28.7 16.7 63.3 5.3 2.5
il 151 77 6.9 5.6 30.0 1.0 2.0

e 14.3 6.6
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Tab. 2 Mechanical parameters of each interface in the model

2 fo 17 2 Y B W/ (GPa/m)  BIYINIEE /(GPa/m) PIBEE S £/ () M J1/MPa BUHLIR E/ MPa
HmA-EAA 30 30 21 0.19 0
A R 3 3 30 1.00 10
i 851 770 - A 30 30 32 10.00 10
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Fig. 4  Shear stress-shear displacement curves of bolted joint
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Fig. 5 Shear stress and axial stress distribution cloud of bolt
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Fig. 7 Shear strain and volume strain distribution curves of bolt
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Fig. 9  Shear stress distribution curves of each interface of bolted joint
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Fig. 10 Shear deformation and failure characteristics of bolted joint
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