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Molecular Dynamics Simulation of Temperature-Influenced Epoxy/
C-S-H Interfacial Bonding Properties
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Abstract: The effect of thermal environment on the bonding performance of epoxy/calcium silicate hydrate (C-S-H)
interface was investigated by molecular dynamics simulation technique. By simulating the de-bonding behaviors of
the epoxy/C-S-H interface under different temperature conditions, the thermal sensitivity of the interface was
evaluated on the nano-scale. The results show that mechanical properties of the epoxy/C-S-H interface decrease with
increasing temperature. In the thermal environment, epoxy molecules near the C-S-H surface become less dense
and less stable, and the stress transfer between epoxy and C-S-H is hindered. Meanwhile, the ionic bonding and
hydrogen bonding interactions between epoxy and C-S-H are weakened, and the interfacial interaction energy is
reduced as the temperature increases. This study reveals the micro-mechanism of bonding degradation at the epoxy/
C-S-H interface in the thermal environment, provides a theoretical basis for the optimal design and sustainable
development of FRP-reinforced concrete technology.
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Fig.2 Tensile curves of the epoxy/C-S-H interface at
different temperatures
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Fig. 3 Conformational diagram of the epoxy/C-S-H interface during de-bonding process
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