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Probability Density Distribution of Wind
Pressure Time Series of Low-rise Buildings

TAO Ling, HUANG Peng, GU Ming, QUAN Yong
(State Key Laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract: The rigid model measurement experiment of low-
rise buildings with low pitch was conducted. First, the
skewness distribution of the roof was analyzed, then the
probability distribution of pressure coefficient time series of
the single tap and area-average of several taps in different
regions was compared among the Gamma, generalized
extreme value ( GEV) and Lognorm probability density
distributions by probability plot correlation coefficient(PPCC)
method- The results show that when the wind blows oblique
to the roof, the skewness of each region is different. The
skewness of the conical vortex aixs is small while that of the
two wings exceeds 1. 50, where the largest value is up to
3.00. The time series with small skewness (less than 0. 80)
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is fitted best with the Lognorm distribution. The time series
with large skewness (larger than 0. 80) is fitted best with the
GEV distribution. And when the skewness is larger than
1.50, the deviation between the original probability
distribution of the time series and any of the distribution is
getting more large. The skewnesse of the area-average time
series is between 0. 50 and 1. 50, and the prohability distribution
is fitted well with any of the three kinds of distribution.

Key words: skewness; Gamma distribution; generalized
extreme value ( GEV) distribution; Lognorm distribution;
probability plot correlation coefficient(PPCC) method
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Tab.1 PPCC comparison of single tap pressure coefficient time series

PPCC
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1 0,21 0.13 0. 44 0,997 32 0. 996 06 0. 997 57

2 0,20 0,11 0. 25 0, 998 50 0, 996 85 0,998 55

A K 457, A 3 0,22 0,10 0,31 0, 997 68 0,895 91 0,997 76
4 0. 34 0.11 0. 35 0. 998 48 0,997 21 0,998 60

5 0. 26 0.11 0. 26 0.999 10 0,997 84 0,999 14

1 1.31 0, 45 1,02 0, 999 58 0,999 78 0,999 67

2 1.21 0,48 1,08 0, 998 62 0, 999 65 0,999 49

B 0°H i f4 3 1.33 0,49 1,03 0, 998 37 0, 999 36 0,999 1%
4 1.24 0. 48 0. 87 0. 998 60 0. 999 33 0,999 24

5 1.29 0. 46 0. 80 0. 998 57 0. 999 06 0,999 19

1 1.01 0.53 1.71 0, 989 63 0, 996 83 0,895 02

2 0,48 0,41 2,74 0,873 30 0,989 77 0,982 55

CR 45° [ fA 3 0. 44 0.38 2. 90 0. 968 85 0,984 50 0,975 84
4 0. 34 0. 36 2.7 0.974 29 0,984 93 0,982 82

5 0. 44 0.33 2. 65 0. 975 92 0,986 30 0,983 45
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Tab.2 PPCC comparison of area-average pressure coefficient time series

PPCC
B W X 7 S Gamma GEV Lognorm
1 1.31 0, 45 1,02 0, 999 58 0,999 78 0,999 67
BR O°Mf 9 1.28 0. 45 1.02 0.999 31 0.999 77 0.999 63
25 1, 27 0,43 0,91 0,999 08 0, 999 b7 0,999 39
1.01 0.53 1.71 0. 989 63 0,996 83 0,995 02
4 1. 24 0, 65 1,03 0, 998 39 0, 999 44 0,999 41
CR 45° [ fA 9 1.22 0.57 0. 89 0. 998 25 0,999 02 0,999 12
16 1. 08 0,50 0. 84 0, 998 30 0, 998 88 0, 999 06
25 1.03 0,46 0,77 0, 998 52 0, 998 80 0,899 11
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