$10% %2 EHAFE TEFIR Vol. 40 No. 2
2023 % 3 A Journal of Architecture and Civil Engineering Mar. 2023

SIRAZARSL M W, 4522 20—l 5 B XUHS W (i TR DI SR g 43 722 [0 . @ SR 2% 5 TR 4% 41, 2023, 40(2) : 116-128.
YE Tao, LI Lanlan. A fast algorithm for solving non-Gaussian wind pressure peak factor[ J]. Journal of Architecture and Civil Engineering,

2023,40(2) :116-128.

DOI;10. 19815/;. jace. 2021. 04080

—MIEFSH RN EEEREFREXEE R

p‘r ;%:1,2 ':J" 2L 23
(1. h2ess Wi TRRERAR AL 3 4300405 2. R RS MR THEERZ, BB 200092;
LB E LI R 211110

?i%i—;?e:%Ti’rﬁﬂli%ﬁfrm}i%{ﬁﬁl%,ikfxxiu%imﬁﬁéiﬂﬁmTi’r *"3F%ﬁfrft)zﬂa‘ﬁ%4ﬁla%%
Pk i kAR THMRIRGBR Bk, @i 285 A& AR AR R E KGR X BT

09 JUAR 2 50 & @ 3F 3 AT KR W48 B T S W%lﬁﬁ‘kh& 5 H xﬂtxﬁf%ﬁéu&ﬁa%aﬁk
DEEEMEFHEAGRER, ATHEER IR T R REMEER R, 5 T hEEEf
M EFEAELXAZARLNETNE, ZREAV. A TTHEEZL, ARMATFELREENE
A AR A 52 oA 6 B ik 3 & ik BOHE AR b fe i R M b 22 3 49 Sadek-Simiu F A B3R 5 R KA A7)
oML T AR Z RN G A TR R AE) BA R et MR 5] & — B8 R & 6 AT AR
S BR VKR E AR @A R B 45 Kb AT @R R A2 5% E & A K KR AR
WA E LS AL ﬂ#}‘*@ﬂﬂﬁ%&ké’aii& ’7#%4’\%‘%&%&&’3@%1% HEFREEMEX,
KER AZEEEGHNE AR T ik KRBT &

mES%EES.TU312 iﬁiﬂm:a\ﬁE:A XEHS:1673-2049(2023)02-0116-13

A fast algorithm for solving non-Gaussian wind pressure peak factor
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Abstract: In order to calculate the non-Gaussian wind pressure peak factor, a fast stepwise search
method for calculating peak factor of non-Gaussian wind pressure time history and a gradual
piecewise method for extracting peak value based on the model of bilateral guarantee rate were
proposed. Through a rigid model wind tunnel test data of pressure measurement of a super high-
rise building, several typical calculation methods of peak factor of non-Gaussian wind pressure on
claddings were compared and analyzed. The value of peak factor and its error rate calculated by
several methods were compared with observed average peak value. Based on the algorithm
results, the probability characteristics of fluctuating wind pressure were studied, and the
variation relationship and internal variation mechanism among skewness, kurtosis and peak factor

were discussed. The results show that based on the reliability theory, the overall accuracy and
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applicability of the stepwise search method, which is infinitely close to the true distribution of

wind pressure time history by numerical means, are improved compared with the classical Sadek-

Simiu method. The main trend of change of peak factor and error rate of maximum sequence

changing with wind direction angle is consistent with that of minimum sequence. The non-

Gaussian features are prominently exhibiting at the leading edge airflow separation on the

crosswind side, the leeward corner cuts, the windward corner cuts and the junction of two

leeward surfaces at 45° wind direction angle of square section. Whether the absolute value of wind

pressure time history probability density distribution is larger than the kurtosis is related to the

concentration degree of sample symmetry near the mean line.
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Fig.1 Determining solution interval with

golden section method
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Fig.2 Schematic diagram of fast search method
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Fig.7 Time history and probability density distribution of wind pressure coefficient of typical measuring points

of the 5th measuring point layer at 90° wind direction angle
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Table 1  Average error rates of peak factor at 90° wind direction angle
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BRI IE/ X 18. 38 8. 85 16.96 13.56
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