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Comparative Study on Different Equivalent Radius

Algorithms Based on Four Curves
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Abstract: In order to study the effect of different curves in place of the top curve of arch section in underground
engineering on the equivalent radius and the heat-transfer of envelope, theoretical formulas of equivalent radius are
obtained by using circular arc, ellipse, parabola and hyperbolic respectively. According to the simulation to the width
parameter L, the springing height H and the height h of arch based on MATLAB and COMSOL, the results show that
the overall impact of each parameter on the equivalent radius is consistent without considering the obvious deviation
and that the biggest difference between R, and R, in the corresponding L., H and h changes can respectively

dif-p

dif-s
reach up to 0.45 m, 0.43 m and 0.65 m. It is found by comparison that the equivalent radius of the wetted perimeter
method is larger than that of the cross section method and that the biggest difference between the two methods in the
corresponding L, H and h changes can respectively reach up to 1.03 m, 0.91 m and 0.94m. And from the view of the
maximum temperature of engineering, ellipse and parabola should be respectively selected when using the cross
section method and wetted perimeter method to simulate. Given the same heat flux, the temperature rise of the wetted
perimeter method is larger than that of the cross section method.
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