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Pass of Flying Objects Destroyed by a Tornado and Wind Force on Structures induced by a Tornado

Hiromasa KAWAI

Synopsis

The wind velocity and the pass of flying objects are calculated by the Rankin vortex model and the
equation of motion when a tornado is approaching and moving away. The results are compared with the
observed report of the damage of structures induced by the tornado, which attacked Saroma town in Hokkaidou
prefecture in December 2006. The comparison the wind velocity with the damage shows that the wind speed
corresponded with the hazard rank 3,4 and 5 proposed by Okuda are 50,60 and 70m/sec respectively. It is
expected by the calculation that destroyed objects at the right hand side fly parallel to the moving direction and
the objects at the left hand side fly normal to the direction when a tornado with anti-clockwise rotation is passing.
This result can explain the direction of flying object observed in the Saroma tornado. The wind force on a
structure is estimated by the discrete vortex model simulated the Rankin vortex. When the tornado is
approaching and passing at left hand side of the structure, large suction act on the structure, of which pressure
coefficient based on the maximum velocity in the tornado is smaller than -4.
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