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This research has three components: (1) experiments to detect smoking smoke
in an actual tunnel, (2) elucidation of smoke descent characteristics, and (3) examination of
effective methods of zero wind speed operation. In (1), various sensors were evaluated for early
detection of fire at the smoldering stage. In (2), model experiments were conducted to clarify the
descent position and descent time, and the reproducibility of simulations was confirmed. In (3), a
comparison was made between the Western and Japanese evaluation methods for the same tunnel.
Furthermore, in the case of a 100 MW large fire, it was clarified that the Japanese method of zero
wind speed is also effective in large-scale fires. Furthermore, the results of a subject experiment
on evacuation speed in smoke conducted in previous years were collated, and a walking speed model
for evacuation simulations was constructed.
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