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Finite element analysis of interfacial bonding performance between
steel bars and alkali activated slag concrete

YUAN Xiaohui, CHEN Gege’

(College of Architecture and Civil Engineering, Xinyang Normal University, Xinyang 464000, China)

Abstract: To achieve a simple, accurate, efficient, and effective simulation of the interfacial bond behavior
between alkali activated slag concrete (AASC) and reinforcing steel, finite element models of rebar pull out tests
were developed based on experimental results using the Abaqus finite element software. The bond slip behavior at
the AASC-steel interface was simulated using three approaches: the Spring2 spring element method, the axial
connector element method, and the contact interaction method. Finite element analyses of rebar pull out behavior
were conducted and systematically compared. The results showed that the spring element method was able to
accurately capture the bond slip response while maintaining a relatively simple modeling procedure and good
numerical convergence. The connector element method improved modeling efficiency through automated node
matching via scripting; however, because transverse and tangential deformations were neglected, convergence
difficulties were sometimes observed. The contact interaction method simulated bond slip behavior by directly
defining contact properties and was straightforward to implement, but the results were highly dependent on the
definition of contact pairs and the selection of friction coefficients, leading to larger uncertainties. Overall, the spring
element method demonstrated superior performance in both accuracy and computational efficiency and was therefore
more suitable for simulating the interfacial bond behavior between alkali activated slag concrete and reinforcing steel.
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Fig. 1 Schematic diagram of strain gauge in steel bar
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Fig. 2 Steel bar strain measurement point layout diagram
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Fig. 3 P-S curve during the drawing process of light round steel bar specimen
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Fig. 4 Finite element model diagram
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Fig. 5 Loading mode and boundary conditions
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Fig. 9 Friction behavior in the tangential direction
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Tab. 1 Comparison between the calculated value of ultimate load and the measured value
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Fig. 10 Finite element tests and calculation of load-displacement curves
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Tab. 2 Comparison of steel bar stress value of

each measuring point of specimen 1 under limit load

g DHMP
Bl A
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28 445 45.2 1.6
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