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Analysis of the Effect of Solar Radiation on Internal Temperature
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Abstract

This research investigated the effect of solar radiation on the temperature distribution in concrete mat foundation.
Zhang and Huang Model was utilized to estimate solar radiation heat at a given date and time. A one-dimensional
finite element formula was derived with the fundamental laws of heat transfer and Galerkin method. Based on the
formula, a one dimensional finite element analysis code was developed using MATLAB. Hydration heat analysis of
mat foundation were conducted using the developed code. It was found that the solar radiation reduced the maximum
temperature difference in mat foundation, and this temperature difference reduction was more prominent in case of
summer season cast, a higher initial concrete temperature, and a thicker mat foundation depth. The research
recommended that the solar radiation should be considered in hydration heat analysis of concrete mat foundation so
as not to overestimate the maximum temperature difference in mat foundation.

Keywords : mat foundation, hydration heat analysis, solar radiation, bubble sheet
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Figure 1. Heat transfer among mat foundation, soil and
ambient.
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