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Abstract: Full-lightweight ceramsite concrete has the advantage of causing only a small increase in
structural self-weight when used to reinforce concrete components. The degradation behavior of the
bond interface between it and existing concrete is crucial for evaluating the durability deterioration of

reinforced components in the seawater environment. Lightweight aggregate concrete-ordinary concrete
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bond interface specimens with three types of interfacial agents (epoxy resin, cement paste, acrylic ac-
id) and three roughness levels (1, 3, and 5 mm) were subjected to high-temperature accelerated ero-
sion 1n artificial seawater solution for 0 to 150 days. Slant shear tests were then conducted on the erod-
ed interface specimens to analyze the morphological changes of the specimens, shear failure modes,
and the degradation patterns of bond strength. The results showed that during the erosion process in
the seawater environment, the interfacial shear failure mode of the specimens gradually changed from
mixed cohesive failure to bond failure with increasing erosion time. The interfacial bond strength first
increased slowly and then decreased significantly with increasing erosion time. At 60 days of erosion,
the epoxy resin interface with roughness of 3 mm had the highest slant shear strength of 19.95 MPa.
The maximum reduction in slant shear strength of the concrete interface after 150 days of erosion was
23%. After 150 days of erosion in the seawater solution, the slant shear strength of the interface under
the roughness levels of 1, 3, and 5 mm decreased by 22.65%, 21.75%, and 22.93%, respectively,
compared with that before erosion. Appropriate interfacial roughening treatment can improve the corro-
sion resistance of the concrete interface. During the erosion process, under the same roughness level,
the maximum slant shear strengths of the specimens using epoxy resin interfacial agents were greater
than those using cement paste and acrylic acid. Regardless of the roughness level and interfacial agent
used, the effect of the seawater environment on the interfacial slant shear strength was very significant
(all F-values were greater than F0.025). The findings are significant for evaluating the degradation of
interfacial durability performance of existing concrete structures reinforced with lightweight aggregate
concrete in the seawater environment.

Keywords: full-lightweight ceramsite concrete; ordinary concrete; interface bonding; shear strength;

seawater environment
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Table 2 Basic mechanical parameters of ordinary con-

crete and full-lightweight ceramsite concrete at

28 days
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Table 3 Grouping of specimens
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Fig.1 Design of full-lightweight ceramsite concrete-ordinary

concrete specimens
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Table 4 Calculation parameters and formulas
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