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Mechanical Features of Stud Connector under Loading Conditions

ZHAO Min, LU Wenru

School of Highway, Chang’an University, Xi’an 710064, China

Abstract Because of the special stress conditions of studs in cable—pylon composite anchor structure, it is necessary to study the
mechanical features of studs under the vertical pressure of concrete pylon and the horizontal force and their interactions. The stud
push—out test is analyzed by finite element method (FEM) and the simulation is validated by the experimental results. Based on FEM,
this paper studies the shear capacity, shear stiffness, deformation and stress distribution of studs under loading conditions which are
the vertical pressure of concrete pylon and horizontal force and their interactions. The results show that the vertical pressure affects
the shear capacity and shear stiffness of studs. In the case with the same amplitude variation, changes of the horizontal tension affects
the shear capacity of stud significantly, while changes of horizontal pressure affects the shear stiffness of studs significantly. Under the
two loading conditions, the deformation and stress distribution of studs performs in the similar way. Under the interaction of the
vertical pressure and horizontal force, the variation patterns of shear capacity and shear stiffness of studs are different, while the
contact conditions of steel and concrete are different.
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Fig. 1 Finite element model

A BRITE AL AREHEZ M TR EE T FBER ] 2 255

I 5 AL AR MISO FBE4L, Fpfgh i 7 o A8 i 2k b Bk TR 5

ZER BT RLE 20, T B B SR Hongnestad 4L

PRy 5 30 368 B A3 R SAR SR E A OC R | I8N R LR T

R FERUZE 1 B 452 18] 5 AL AR TR MTSO AR . AR S BUR IR

SCHER[S R IR B b Mg 45 S Y, TR EE A K} 150 mm,
ST 55.7 MPa(£ 1),

x1 WA RIERE

Table 1 Material properties of steel components
Fo k4 i Jett MR B Yprim i f; PR E - —
/MPa /MPa /GPa
IR 345 480 210 0.03E 0.3
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s ukenyin 335 / 200 / 0.3
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Table 2 Comparison of results obtained from tests and finite element analysis(FEA)

Sk W BR A4 T VKN BRI K/(kN - mm™)
5 v, R FEAV, F1E/% e K IR FEAK Z1(H/%
SE-1 225 148
SE-2 230 242 222 8 190 165 150 9
SE-3 270 156
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Fig. 2 Loading model of vertical pressure of concrete(mm)
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Fig. 3 Effect of vertical pressure of concrete on the shear
capacity and shear stiffness of studs
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Fig. 4 Effect of vertical pressure of concrete on
deformation of studs
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Fig. 5 Effect of vertical pressure of concrete on shear
stress of studs
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Fig. 6 Effect of vertical pressure of concrete on normal stress of studs
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Fig. 7 Loading model of the horizontal force (mm)
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Fig. 8 Effect of horizontal force on the shear capacity and
shear stiffness of studs
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Fig. 9 Effect of horizontal force on deformation of studs
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Fig. 10 Effect of horizontal force on shear stress of studs
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Fig. 11 Effect of horizontal force on normal stress of studs
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Fig. 12 Effect of interaction of vertical pressure of concrete and horizontal force on the shear capacity and

shear stiffness of studs
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