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Bond Behavior of Ultra High Performance Geopolymer Concrete and Steel Bar
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Abstract: To investigate the bonding properties of geopolymer ultra — high performance concrete ( GUHPC) with steel bars.
The bonding properties of rebar and GUHPC have been studied through steel bar drawing tests. The influence of parameters such
as steel bar diameter, steel bar type and concrete compressive strength on the bonding performance was discussed. ABAQUS
software was used to establish solid steel bar units, and Python was used for secondary development to set up Connector units in
batches. At the same time, the material constitutive was considered, and the experimental results were compared and verified.
The results show that the ultimate bonding strength decreases with the increase of diameter. The bonding strength of GUHPC is
more affected by the shape than that of ordinary polymer concrete. GUHPC has better bonding performance with steel bars.
Meanwhile, it is verified that the Connector unit simulation method can simulate the bonding performance between reinforcing
bars and GUHPC more accurately, and the development curve conforms to the general law.
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Table 1 The mix ratio of ultra high performance
geopolymer concrete / (kg/m*)
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Table 2 Properties of the specimens
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Table 3 Properties of steel bars
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Fig.1 Different reinforcement curves
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Table 4 Basic paremeters of model
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Fig. 4 Comparison diagram of test
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Fig. 5 The stress of steel bar on different load along path
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