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Bond-slip Behavior of Steel-concrete Interface Under Normal Stress

SU Xiao-zu, ZHANG Qiang
(Department of Structural Engineering, Tongji University, Shanghai 200092, China)

Abstract: The ABAQUS connector element model was used to simulate the bond-slip behavior of
steel-concrete interface, and the prestressing effect was transformed into the normal stress of
interface. The finite element model of bond-slip test of steel-concrete interface considering the
normal stress was established. The bond-slip forms and bond-slip curves of the test and the finite
element model were compared, and the bond-slip behavior of steel-concrete interface was
analyzed. The influence of concrete strength and normal stress on the bond-slip behavior of
interface was studied. The validity of the method was verified by the results of finite element
model and experiment. The results show that ABAQUS connector element can reasonably
simulate the bond-slip behavior of steel plate and concrete interface. The normal stress has a
significant effect on the peak and residual stage bonding force, but has little effect on the peak
slip. The concrete strength has a significant effect on the peak slip and residual bonding force,
but has a little effect on the peak slip and the residual bonding force. The research results can
provide a reference for the finite element modeling of bond-slip behavior of steel-concrete interface
and the selection of bond-slip relationship.
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Fig. 1 Specimen Size in Test 1 (Unit: mm)

2 ilE 1k
Fig.2 Specimen Loading in Test 1
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Tab.1 Experimental Parameters of Numerical Simulation

WAEGS | WRRRE | WELEESS | wEh/kN
D-C4-1 iR 1 C40 0. 00
D-C4-2 51 C40 20. 00
D-C4-3 R 1 C40 40. 00
D-C4-4 R 1 C40 60. 00
D-Cé6-1 R 1 C60 0.00
D-C6-2 KA1 C60 29.00
D-C6-3 R 1 C60 58.00
D-C6-4 R 1 C60 87.00
H-C4-1 R 2 C40 3.21
H-C5-1 R 2 C50 77.62
H-C6-1 K5 2 C60 46. 20
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Tab. 2 Eigenvalue of Bond-slip Relationship at Interface

WIS | WIRIEE So/m | R Su/mm | AW H S:/mm
D-C4-1 0.001 0.274 2.6150
D-C4-2 0.001 0.224 4.340 0
D-C4-3 0.001 0. 180 1.660 0
D-C4-4 0.001 0.108 0.618 0
D-Cé6-1 0.001 0.133 3.160 0
D-C6-2 0.001 0. 287 5.402 0
D-C6-3 0.001 0.679 4.618 0
D-C6-4 0.001 0. 250 0.661 0
H-C4-1 0.099 0.251 4.043 0
H-C5-1 0.125 0.417 6.081 0
H-C6-1 0.129 0.303 4.043 0
D-C4-1 0.492 0. 900 0.788 0
D-C4-2 1.096 6.520 4.160 0
D-C4-3 3.956 11. 104 9.880 0
D-C4-4 2.220 16. 244 15.214 0
D-Cé6-1 0. 364 1.368 0.813 8
D-C6-2 1.120 8.268 4.640 0
D-C6-3 2.512 15. 648 15.054 0
D-C6-4 5. 724 21.212 19.764 0
H-C4-1 1. 710 2.140 0.930 0
H-C5-1 4. 590 4. 890 3.860 0
H-C6-1 4. 310 5. 860 2.970 0
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Fig. 11 Comparison of Bond Force of Different Nodes During Loading
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