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A SIMPLIFIED EQUATION FOR ESTIMATING THICKNESS
OF HEAT INSULATOR IN EXISTING TUNNELS

=k B*

FE H IE 2 **,

Takashi MIKAMI, Masayuki OKADA and Jin Yoshimura

*THE JeEARFEEE TEHMEATER (F060 ALRFILRILL 35&E8TH)
UEERMRE I vy Y B ZERERE (062 ALRTEFXARRASKOTH)
71 YR TESEHEMYRE (T08 JETAEER2THIZ2HEFLS)

Icicles and side wall ices in road tunnels became a problem for transportation and road
maintenance. Recently, a heat insulator for icicle prevention at the lining surface has been
developed in the existing tunnels. This paper presents a simple practical equation for
estimating the thickness of heat insulator. The equation is obtained by using a one-
dimensional tunnel-ground model and a non-steady periodic thermal analysis. By using
the equation presented, we can reasonably determine the optimum material of heat
insulator and its optimum thickness. Several examples are given to demonstrate the
equation and to investigate the effect of various parameters on the solution.
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