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Abstract: To study the degradation patterns of shear resistance of stud connectors under corrosion conditions, an
ABAQUS finite element model was established for numerical simulation. Four different corrosion distribution
patterns, namely, uniform annulus, compressive zone semi-annulus, tensile zone semi-annulus, and tensile-
compressive zone semi-annulus, were considered. Numerical analyses were carried out for different corrosion heights
(CH) and depths. The results show that when the corrosion depth (CD) is constant, the shear bearing capacity
decreases with the increase of CH, reaching its minimum at a CH of 10 mm. Moreover, the greater the CD, the
greater the degree of reduction. When the CH is constant, the shear capacity and stiffness decrease linearly with the
increase of CD. Under the conditions of equal CH and CD of the studs, the reduction of shear capacity and stiffness
of uniform annulus corrosion is the largest, which is about 60% lower than the other three situations, while the
smallest reduction occurs in the studs with compressive zone semi-annulus corrosion. The research results can
provide reference for the durability design of stud connectors in steel-concrete composite structures.
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Fig. 1 (Color online) Finite element model of stud push-out test.
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Fig. 2 Stress-strain curve of concrete. (a) Tension, (b) compres-

sion.
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Fig. 5 Push-out test specimen. (a) Elevation view, (b) side view, and (c) top view. (unit: mm)
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Fig. 7 Load-slip curve under different corrosion depth.
(a) C,=5%d and (b) C,=25%d at C, of 0 (solid circle), 5%h
(solid square), 10%h (solid triangle), 20%h (square), and
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Fig. 8 Shear stiffness vs. corrosion height at C, is 5%d (solid
square), 10%d (solid circle), 15%d (solid triangle), 20%d
(square), and 25%d (circle).
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Table 1  Shear stiffness by equation 4

K, CEMRIC) K GHE) K, (ARIT)/

c,/d  Clh

(kN*mm™)  (kN-mm™) K __(TH)
0.25 0.30 88.3 84.5 1. 04
0.25 0.20 112. 4 100. 8 1.11
0.25 0.10 134.6 132.8 1.01
0.25 0.05 144. 8 154.9 0.93
0.20 0.30 117.1 110.3 1. 06
0.20 0.20 137.7 124.0 1. 11
0.20 0.10 154.5 152.0 1.02
0.20 0.05 162.0 171.5 0.94
0.15 0.30 138.9 130.2 1.07
0.15 0.20 156. 8 143. 4 1. 09
0.15 0.10 171.0 164. 8 1. 04
0.15 0.05 177. 1 184.5 0.96
0.10 0.30 163.2 153.2 1.07
0.10 0.20 177.0 162.0 1.09
0.10 0.10 187.5 177.2 1. 06
0.10 0.05 191.9 193.2 0.99
0.05 0.30 190. 2 179.8 1. 06
0.05 0.20 198.1 189.9 1. 04
0.05 0.10 203.9 196. 0 1.04
0.05 0.05 206. 3 199. 8 1.03
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