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Variation of time-dependent convection heat transfer coefficients in heat
transfer analysis at various initial heating rates of tunnel fire scenarios

Soon-Wook Choi, Sco-Ho Chang, Jun-Hwan Lee, Sung-Yul Ahn

Abstract The initial heating rate is well known as one of the most influencing factors on the occurrence of spalling
and the loss of strength in concrete after fire initiation. In this study, a series of fire tests were carried out at different
initial heating rates to find out its effects on the deterioration of tunnel structural members. Heat transfer analyses
combined with an element elimination model were also carried out to verify its applicability in the same conditions
as the fire tests. Moreover, the convection heat transfer coefficients compatible with fire test results were derived from
parametric studies. In this course, their time-dependent variations were also analyzed at different initial heating rates.
Finally, a numerical formula to estimate the heat transfer coefficients at the various initial heating rates was proposed
by the interpolation of the results of numerical analyses.
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