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English Abstract

Detecting surface damage in concrete dams is a critical challenge in maintenance. While non-
destructive testing using infrared thermography is an effective method, improving damage
assessment accuracy requires highly precise surface temperature estimation due to the complexity
of factors affecting surface temperature variation. Conventional heat balance analysis has
limitations in reproducing surface temperatures accurately, particularly failing to sufficiently
account for microclimate effects (shading and latent heat). While LSTM-based approaches can
achieve estimation accuracy comparable to heat balance analysis, they require long-term surface
temperature data as a challenge. To accurately estimate surface temperature changes at arbitrary
locations, these challenges must be addressed. Therefore, this study attempts high-precision
estimation of dam concrete surface temperature by combining three-dimensional shadow
simulation data with Physics-Guided Neural Networks (PGNN).



