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Shear properties of shear stud connectors under

combined tension and shear loading

AN Ran, WANG You-zhi
(School of Civil Engineering, Shandong University, Jinan 250061, China)

Abstract: In order to understand the mechanical properties of shear stud connectors under combined tension
and shear loading, five groups of model tests were tested, including uniaxial pull-out tests, uniaxial push-
out tests, and combined tension and shear loading tests. Combined with finite element models, influence of
concrete strength and stud size on shear capacity were analyzed, and the load—slip relationship, the ultimate
shear capacity formula of shear stud connectors under tension and shear loading were proposed. The results
show that as the applied tensile force ratio increase to 0.6, the shear stiffness reduces 69% ; and the ratio of
ultimate elastic capacity to ultimate shear capacity reduces from 0.55 to 0.24, and the ultimate shear
capacity reduces 31%. The effects of concrete strength and tensile force ratio on the shear capacity of shear
stud connectors are correlated. The proposed load-slip relationship and ultimate shear capacity formula
under tension and shear loading can be applied to engineering design and calculation.
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Table 3 Concrete influence coefficient f
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Table 4 Shear and tension interaction relations

of shear stud connectors
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Table 5 Comparison of statistical eigenvalues of ultimate shear capacity calculation results of shear stud connectors

—— A B A #H(6) K (7) K (8) K (9) K (10)
[ 7 2 7 Iz 7 Iz 7 [ 7
ICHR[10] 1 0.909 0.000 0.848  0.000 1.376  0.000  0.938  0.000 1.050  0.000
k[ 11] 12 0.917 0.032 0.862 0.074 1.274 0.274 0.941 0.014 0.983  0.021
SCHk[13] 32 0.840 0.054 0.740  0.054 1.608  0.054 0.887  0.054 1.021  0.051
A3 30 1.007 0.046 0.926  0.028 1.620  0.107 1.044  0.009 1.101  0.022
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