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Shear tests on bolted joint planes
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(1. Department of Geotechnical Engineering, China Institute of Water Resource and Hydropower Research, Beijing 100048, China;
2. Civil Engineering Department, CCRC Construction Engineering Co., Ltd., Beijing 100078, China )

Abstract: By a series of shearing model test, the effect of anchor cable on shear resistance behavior of smooth joints are studied
under different normal stresses, prestresses and anchorage conditions. In the model test, shear resistance of dowel force, prestressing
force and increment of axial force is separated and the shear contribution of three forces is discussed deeply to joint planes.
Contribution to shear strength of joints is discussed due to dowel effect, prestress and increment of axial force in the shear progress,
and failure mode of cable simulant is analyzed. Experiment results show that prestressed anchorage improve shear resistance and
shear stiffness in initial phase of shear, and prompt joints to show characteristic of plastic-hardening. Experiment results also reveal
that effect of prestress on joint shear strength is related with test condition, condition of joint planes and anchorage angle.
Experimental and theoretical analyses show that prestress force and dowel effect play a major role in the initial phase of shear
displacement and the increment of axial force play an important role after formation of plastic hinge. Cable failure usually occurred in
the vicinity of the shear joint due to the combination of shear load and axial load.
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Fig.3 Shear characteristic curve of smooth joint surface
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