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Synopsis

Damages to houses in strong wind, e.g. typhoon or tornado, are caused by flying debris
in most cases. The configuration of flying debris such as branches of tree, pebbles, pieces
of broken structures and so on is categorized as a “bluff body”. Therefore, prediction of
flying motion of bluff body is important to evaluate the impact of flying debris for the
wind resistant design of claddings and the reduction of damage to houses.

This study aims to develop a system to measure the motion of bluff body and to clarify
aerodynamic characteristics of flying debris. Some units of micro-computer, three axis
accelerometer, pressure sensors, A/D converter, Wi-Fi adaptor and small battery were
assembled as a stand-alone probe to measure the motions and wind forces on a flying
body. The measuring probe was built in a rectangular shaped test body. The test body was
dropped in a test region with no wind. The pressure and the acceleration on the test body
were measured, while capturing the motion of the body by taking movies with video
cameras and conducting image analysis.
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Keywords: flying debris, aerodynamic characteristics, bluff body, measuring system,
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Fig. 1 Damage to the walls of houses by flying debris
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Table 2 Error of position of control points

X Y A
Pl -0.04 -0.02 0.02
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PS5 -0.07 -0.04 0.08
P6 0.00 -0.04 -0.02
P7 -0.01 0.00 -0.07
P8 0.02 0.01 -0.04
(unit in m)

Table 3 Distance between control points
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(m)
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P3 | P7 1.50 1.52
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P4 | P5 3.20 3.34
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