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Field investigation on wind loads of a low building with adjustable roof pitch near sea

WANG Xu HUANG Peng GU Ming
( State Key Laboratory of Disaster Reduction in Civil Engineering Tongji University Shanghai 200092 China)

Abstract: A low building and a tower were constructed near Shanghai Pudong International Airport by east china sea
in order to investigate characteristic of wind field and wind pressure on the roof surface of the low building. The
remarkable feature of the low building was that its roof pitch can be adjusted between 0°and 30° so that the impact of
different roof pitches on the wind pressure of the roof can be analyzed. Firstly three ten-minute wind pressure time—
histories with different roof pitches of 0° 10° and 20° were analyzed respectively. And then comparison was made with
the wind tunnel test data of a rigid model with 1: 30 scale. It was shown that the distributions of the mean pressure and the
fluctuating one agree well with the wind tunnel test results. Next the stationarity of wind velocity and wind direction angle
and the correlation between them were analyzed. It was discovered that the coupling effect between them is evident; the
impact of the vertical wind direction angle on fluctuating wind velocity is large; the correlation coefficient is about 0.5
without time delay. Finally the non-Gaussian characteristic of the wind pressure was investigated. It was shown that there
exists a linear relation between skewness and kurtosis and the fitting formulas for skewness and kurtosis are presented with
0° 10° and 30°roof pitches.

Key words: test building with adjustable roof pitch; low building; pressure coefficients; field investigation; wind

tunnel test; non-Gaussian

o 70
o o 20 70
(90715040) ; * ( Aylesbury)
(51178352) 13.3 mx7 m
© 2011 -08 =30 12011 08 30 50 _450 .
1982
1974



5 : 177

40
Silsoe 0
*~* Lubbock T (TTU ) o Silsoe
24 m 12.9m 4 m 10°
. TTU

9.1mx13.7m 4m

o Silsoe
1 6 mx6m 78

2
o Fig. 2 Landform around test building

10 m 6 m
8m 3 162.25 m*..
( ) 9-10
° 0° ~30° o 3
4 0°.30°

(
“@ ”)
o 10 m x6 m i

8 m 0° ~30° 0 H

1 B3 SHBREE
Fig. 3 Outside drawing of test building
1.1

(@ 0° J A (b) 30° A
B4 AR B
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Fig. 1 Location of test building
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1
Tab. 1 Instrumentation specifications
R. M. Young 05305V R. M. Young 81000
10 ~50m/s 10 ~40m/s
- 0. 2m/ : 1% rms 0.05 m/s(0 ~30 m/s)
P emis 3% rms (30 ~40 m/s)
:0.0 ° ~ 359.9° :0.0 ° ~ 359.9°
: None 1 -60°~ +60 °
- 0.3 0 2°(1~30 m/s)
5°(30 ~40 m/s)
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Fig. 5 Layout of pressure measurements on test building
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Tab. 2 Cases of field measurement and wind tunnel test 2 FS1.FS2 FS3
FS1 FS2 FS3 WTlI  WT2 WT3 9
o 8 N
1:1 1:1 11 1:30 1:30  1:30 o 8(a)
0° 10° 20° 0° 10° 20° 0° 20°
. 8(b)  8(a)
8.58 m/s9.95m/59.97m/s9.02m/s 9.02m/s 9.02m/s
41°  34°  43° 40°  35°  45° . 8(c) 20°
0.233 0.158 0.221 0.247 0.245 0.241
/Hz 20 20 20 312.5 312.5 312.5 8(d) 0° 3
10min  10min 10min 38.4s 38.4s 38.4s
12000 12000 12000 12000 12000 12000
g1 28.648 28.105 29.427 34.597 33.256 33.021
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Fig. 6 Contours of mean wind pressure coefficients
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Fig. 7 Contours of rms wind pressure coefficients
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Fig. 8 Mean and pesk wind pressure coefficients along middle line
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Fig.9 Time-histories of wind speed and directions and correlation between them
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Fig. 11 Probability distribution of wind pressure
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Fig. 12 Variation of skewness with kurtosis
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