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A Study on the Flight Initiation Wind Speed of Wind-Borne Debris

ABSTRACT

This study provides a method and data for predicting the flight initiation wind speed of wind-borne debris. From the force equilibrium
acting on debris including aerodynamic and inertia forces, the equation for predicting the flight initiation wind speeds are presented.
‘Wind tunnel tests were carried out to provide necessary aerodynamic data in the equation for the debris with various aspect ratios. The
proposed equation for flight initiation wind speeds was validated from free flying tests in the wind tunnel. The flights of debris were
mostly initiated by slip when width to thickness was less than 10, otherwise overturning were dominant. The actual flight initiation
speeds were lower than that of the computed ones. The surface boundary layer flow and the gap between the debris and surface might
affect the prediction error.
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Fig. 1. Windows Broken and Falls Caused Typhoon from LCT in
Busan (Yonhapnews, 2018)
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Fig. 2. Forces Acting on Debris
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Fig. 4. Various Debris Models
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Table 1. Specification of Debris

Size .
Category Shape H (mm)<B (mm)xL (mm) Material
Debris size Square plate 3x50%50 ~ 12x150x150 Plywood
Debris material Square plate 9x60x60 ~ 9x70x70 Plywood, Acrylic, Aluminium
Debris shape Rod, Cubic, Rectangle plate 16x172x16, 35x35%35, 9x135%60 Plywood
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Fig. 5. Friction Coefficient Measurement
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Fig. 7. Lift and Pitching Moment Coefficients vs Aspect Ratio
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