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Abstract : Flame spread route in fire strongly depends on distribution of combustible areas. Two types of scenario are
considered in flame spread when combustible areas randomly distributed; one case is that flame spreads and combustible
areas burn out, and the other case is that flame self-extinguishes on the way. The threshold of burning out or self-
extinguishing may be determined by quantity of combustible areas and their placement in space. Our objectives are to
clarify the characteristics and threshold of flame spread based on the percolation theory. In this paper, we examine two-
way flame spread in open air along a thin combustible solid with randomly distributed square pores, which are considered
as noncombustible space. Experimental results show that the flame can not spread any way and completely self-extinguish
over 65% of porosity. This threshold is higher than that of 60% for one-way flame spread which was previously examined.
However, instead of porosity, the threshold of flame spread is decided by the number of slits, which is made by connecting
pores each other. The slit for two-way flame spread needs to extend over two-way direction. In addition, we obtained the
ratio of unburned area (unburned area / total combustible area) by means of counting the unburned area after flame spread
test, which might be useful to predict urban hazards by fire. We found that the ratio of unburned area is linearly decreasing to
the flame-spread probability.
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