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Risk levels on evacuation walking under flooded underground analized by
muscular activity
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Yuji HIRATO * Kentaro KOTANI - Taisuke ISHIGAKI - Keiichi TODA

This study aimed to evaluate the risk of evacuation in underground flooding by
" measuring the muscular activity when walking, Eight healthy students participated in the
study. The subjects walked on the hallway assuming it is in flooded condition, while muscle
activities in six locations of right lower extremity were measured. The experimental
conditions included walking under flood conditions with 0.5-m high water flowing at 4
different flow velocities (0, 0.47, 0.76, and 1.12 m/s in the direction opposite to the walking
direction) and walking on dry ground. Maximum voluntary contraction (MVC) was used to
normalize the EMG value across subjects. The activity of tibialis anterior increased as the
flow speed increased especially at their toes were off the ground and it reached to
90 %MVC when 1.12m/s of flow speed was given to the subjects. Since the major role of the
tibialis anterior was to avoid tripping their toes by acting as dorsiflexion of the foot, it was
concluded that the subjects had a certain risk of tripping in the water when more than
1.12m/s of water flow was given. They may change their walking posture to reduce the risk
of tripping by sacrificing walking velocity.

Key Words : urban flood, electromyography, lower limb muscle, evacuation,
underground space
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