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Experimental study on mechanical behavior of
prefabricated multi group shear key

SHI Lu , FAN Liang
(College of Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, P. R. China)

Abstract: In order to find out the influence of the number of key groups of precast-assembled nail group
connector on the mechanical properties of shear keys, the push-out loading tests of single key group and
double key group are carried out. The load-slip curve, failure form and shear capacity of the group
specimens, combined with the numerical simulation of the three-bond group and four-bond group
specimens, are used to study the bearing capacity reduction effect of the assembled shear key under the
multi-bond group. The results show that the failure modes of the single bond group and the double bond
group shear bond are both stud shearing., however, the number of cracks of the single bond group specimen
is less than that of the double bond group specimen. The force inhomogeneity between bond groups
gradually becomes obvious with the increase of load. Meanwhile, it is the fact that the distribution of the

slip along the height direction is larger than that of the upper part, and the minimum slip of the interface is
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about 67% of the maximum, showing obvious inhomogeneity. The reduction effect of bearing capacity

increases with the increase of the number of bond groups, and the reduction of double bond group, three

bond group and four bond group relative to single bond group are 0. 84, 0. 80 and 0. 72 respectively. Based

on the energy method, the bearing capacity reduction effect of multi bond group due to uneven force is

analyzed, and a simplified formula of bearing capacity reduction factor is proposed, which is in good

agreement with the finite element calculation results.

Keywords: bridge engineering; shear key; assembling; bearing capacity; mechanical behavior
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Table 1 Material parameters
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Fig. 1 Specimen size(unit: mm)
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2 Pkl REXBEITH ARNABRT
o2 i}

2.1 EESIH
FIH Abaqus HE7 %€ B CREET 4 a8 1 A7 R
JUREAY R AR BE RN SR 2 s,

F2 HEEXHY
Table 2 Constitutive model
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Table 3 Relationship between steel stress and plastic strain
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Fig. 5 Uniaxial stress-strain curve of concrete
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Fig. 6 Damage model of concrete
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assembled group nails (N1 test piece on the top and N2

test piece on the bottom )
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Fig. 10 Schematic diagram of specimen damage
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Fig. 11 Comparison of concrete damage nephogram

and test crack
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Fig. 12 Load-slip comparison diagram of test value

and model value
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Table 4 Bearing capacity statistics of single bond
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Fig. 13 Schematic diagram of each bond group model
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under different loads
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Table 5 Calculation of bearing capacity of single key

group of each test piece
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