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Bond-slip behavior of interface between corrugated steel plate and concrete

WANG Wei, WANG Bingjie, LUO Qirui, SUN Zhuangzhuang, LI Pengluo, LIN Zhongliang

(School of Civil Engineering, Xi’ an University of Architecture and Technology, Xi’ an 710055, China)

Abstract: To study the bond—slip behavior of interface between corrugated steel plate and concrete, ten corrugated
steel plate—concrete specimens were designed for push-out test, considering concrete strength, concrete cover
thickness, and embedded length of steel plate. The failure modes, stress mechanism, strain distribution, bond
strength, and bond-slip constitutive relations of the specimens were studied. Test results show that bond splitting
failure and bond anchorage failure mainly occurred in the corrugated steel plate—concrete composite members. The
load-slip curve could be divided into micro-slip stage, slip stage, steep-drop stage, gentle-drop stage, and residual
stage. At the load rising stage, the strain of the corrugated steel plate distributed exponentially along the embedded
length, and the phenomenon of zero-point crossing of strain might occur at the free end of the steel plate. By
analyzing the influences of concrete strength, concrete cover thickness, and embedded length of steel plate on the
bond strength of interface between corrugated steel plate and concrete, the calculation formulas of characteristic
bond strength were fitted linearly, and the error between theoretical values and test results was small. Based on the
bond-slip constitutive model of interface between corrugated steel plate and concrete, typical specimens were
simulated by using ABAQUS software, and the curves of finite element model were in good agreement with test
results.
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Tab.2 Mechanical properties of concrete MPa
SRS Jeu S E,
C30 31. 88 2.28 30 410
C40 45.48 2.73 33 750
G50 56.38 3.02 35520
C60 67.62 3.19 36 860
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Fig.3 Layout of test points (mm)
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Fig.5 Failure modes of specimens
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Fig.6 Load-slip curves of specimens
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Fig.7 Characteristic load-slip curve
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Fig.8 Interface development
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Fig.9 Actual strain distribution of corrugated steel plate
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Fig. 10  Stress of micro-element of corrugated steel plate
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Fig. 11  Equivalent strain distribution of corrugated steel plate
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Fig. 14  Comparison between load-slip curves of finite element model and test
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