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Long-Term Dynamic Simulation of Large-Scale RC-PC Infrastructures Based on Quasi
Thermo-hygral Modeling
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By coupling micro-pore networks with nano-channel hydraulics, the
hygral-mechanical model on thermodynamic equilibrium of moisture and momentum is upgraded. Rapid
adsorption of rain and following evaporation can be accurately reproduced and the model is verified
by the continuous monitoring of internal moisture and curvature of the box PC mockups exposed to
natural environment. Long-term varying natural frequency of tall buildings and nuclear facilities is

successfully simulated by the thermo-hygral model. Delayed shear failure of underground RC culverts
was also simulated by the on-site existing facilities, and the remaining risk of failure can be
estimated. A unified poro-mechanics with ASR silica & corrosion gels and condensed-ice is
established with strong full coupling. Based upon the simulation platform as mention above, the
complex deterioration of RC bridge decks under fatigue loads and ASR & freeze/thawing cycles is
investigated and the strong coupling is fairly predicted.
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