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Fig.4 Position of measuring roof tiles, pressure holes in a batten space and definition of wind direction
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Fig.5 Mean force coefficient of the roof tile No.1 and No.3
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wind direction 0 C <-1.00
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Fig.12 Record of wind speed, wind direction and forces on the roof tile No.1
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Fig.15 Instantaneous external pressure on roof tiles at the negative peak net force
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Wind force on a roof tile in natural wind

Hiromasa Kawai, Hiroaki Nishimura

Synopsis

Wind force on a roof tile of an experimental house with a hipped roof was measured in natural wind. The net force
on the tile is given by a difference between wind force on a surface of the tile and pressure in the batten space. The
suction force on the surface takes its maximum in the leeward roof when wind attacks the roof diagonally, but the
pressure in the batten space of the roof becomes negative in the wind direction, then the net suction force on the roof tile
is not so large in the wind direction. When wind attacks normal to the roof, the net suction on the roof tile of the
windward roof takes the maximum in the mean and the peak force. The mean force on the surface is positive in the wind
direction, but the pressure in the batten space is much larger than the pressure on the surface, then the mean net force is
negative. The peak net suction occurs when the surface force decrease rapidly to become a large negative peak value
while the pressure remains positive in the batten space The pressure on the surface of the tile is influenced greatly by
local surface flow. Particularly, the pressure at the ridge of the convex surface drops greatly when the wind blow
diagonally on the surface.

Keywords: wind force, roof tile, batten space, surface flow, natural wind



