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Mechanism analysis of shear deformation of joint
bolt based on elastic — plastic theory

MA Chaofu', FENG Tao', YAO Qi', WANG Ping’, LIAO Ze'
(1. School of Energy and Safety Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
2. School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract; The stressing model of anchor bolt in jointed rock mass is established to study the shear
deformation mechanism of jointed rock bolts, and the shear deformation at the joints is analyzed theoretically.
Relationships between vertical displacement and load, and joint width and material properties of anchor bolt in
the vicinity of the joint plane are deducted. The theoretical analysis shows that the shear deformation process of
anchor bolt in jointed rock has the following stages, i. e. small deflection deformation stage, elastic — plastic
shear deformation stage, and plastic hinge stage. In plastic hinge stage, two plastic hinges will appear on the
anchor bolt near the joint plane. The anchor bolt has a section of body of symmetrical structure and anti —
symmetrical load near the joint plane. The joint width has linear effect on Interface position between elastic
region and elastic — plastic region near the joint.

Key words: jointed rock; anchor bolt; shear deformation; elastic — plastic
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