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SPECTRA OF WIND PRESSURE FLUCTUATIONS
ON STRUCTURES

By Hatsuo IsH1ZAKI and Changgoo HUH

Synopsis

The wind pressure fluctuations on structures are very complicated because wind is
disturbed by structures and wind itself changes its direction and velocity, so it is not
easy to know their nature clearly. In order to get information about the wind load on
structures, wind pressure fluctuations on the walls and roofs of an actual house were
measured, then the power spectrum of wind pressure fluctuations was computed from the
test data. The measurements were carried out against the seasonal wind at Shionomi-
saki Wind Effect Labolatory of Kyoto Univ. on Jan. 23rd and Mar. 17th 1963. The
Reference wind velocity was 5m/sec to 18 m/sec at a point 10 m above ground level.
There is an open field on the windward side of the house. The results show that the
power spectra on the windward walls were similar to that of a reference wind having no
peak value at any period of pressure fluctuations. On the other hand it will be noted
that the peak values were observed in the case of pressure fluctuations on roofs or eaves
at the period of 0.2sec to 0.3sec, which show that on roofs or eaves vortices break out
periodically and that on pressure fluctuations they are affected more by the shape of house
than by the turbulence of a natural wind. The period of 0.2sec to 0.3sec at which
the power spectra take peak values, is expected to be shorter when the reference wind

speed becomes faster.
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Table 1 Wind pressure measurements.
Case | Wind direction | Wind velocity Measured points
N 10m/s~18m/s Windward eaves and wall of A-type house.
NNW 10m/s~15m/s | Windward eaves and roof of A-tpye house.

Windward wall and the wall paralled to the

or B W N

N 10m/s~13m/s wind of A-type house.
NwW 5m/s~12m/s | Two points on north-side eaves of A-type house,
EEN 5m/s~ 8m/s Windward wall of B-type house and a point

1.8 m above the ground near the wall.,
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Photo. 4 The record of measurement of wind pressure fluctuations.
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Fig. 4 Power spectrum on the windward eaves
of A-type house.
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Fig. 6 Power spectrum on the windward wall
of A-type house.
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Fig. 5 Power spectrum on the windward roof
of A-type house.
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Fig. 7 Power spectrum on the wall parallel to
the wind direction of A-type house.
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Fig. 9 Power spectrum on the northside eaves
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Fig. 8 Power spectrum on the northside eaves

of A-type house.
(measurement point No.1)
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Fig. 12 Correlation of power spectra on windward
eaves and roof of A-type house.
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