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Tab.1 Billboard model and general parameters
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Fig. 1 Main parameters of the model
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Tab. 2 Test conditions for rigid pressure

measurement of three-sided billboards
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Fig. 2 Autocorrelation coefficient of wind pressure time history
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Fig. 3 Deviation rate e contour diagram (unit: %)
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Tab. 3 Equivalent line diagram of extreme wind pressure coefficient for panel 3 (Hermite method)
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Tab.4 Negative pressure extreme envelope diagram and deviation contour diagram e (unit; %)
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Tab.5 Equivalent line diagram of extreme wind pressure coefficient for panel 3 (BLUE method)
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Tab. 6 Negative pressure extreme envelope diagram and deviation contour diagram e Cunit; %)

iR By BLUE ¥ fu 2% BLUE 548312 i 223 e BLUE 5 Hermite B 2% %
— 25 < ' =

B % '2/) E ® o £

ES ’\5 © - @

= &~ @\ e

/\) AN =
Ck \_/3 2% Oln >

(S — 25y P Sl be s o <5 =




#2H EAME.F KRB P &R RE 2 A 8K 5 5 R 255

BT A b 2 X AR 5T vk BT A R
BOA B A DX (500 2 A7) o {HLJR 75 T A 34 2 Ak
CHE i B Pk 55 v 8D BLUE 353+ 8 A (8 XU 2
W] /N TG vk L i LR A AR T AR A
ZRAb 11 Ml 22 3B B K L e KGR F) 3000, X K W]
RABIFAE LT » F A2 0 A w5 307 B . BLUE 35 19
THRAURMX Tk R AR O L
FR TS 45 R AR R AL L S I AT BT AR

4.3 BLUE %5 Hermite %

£ 6 HE =54 BLUE Y5 Hermite 5
FHRABE N EHE(FENS B RE . 5% 4%
Hermite 355 401175 19 22 8 % ol DL & 81, BLUE
%5 Hermite 1Y 22 {6 75 1 2 07 & 1Y 22 (6 W] 12 57
Ko H X B 25 (8 B i 3t 3 A8 A P B A K BOME ]
H5#R 6 WHRBNMAZYA .

MAESEBRAEFH H,  T Hermite 3 H 1 X
JE IR A = B 5 U B A L BLUE A0 T — B Al
TR L Gk R R R R R AT AL PR L A O
RoTER A B X 5, gt 5 BLUE 3
P T35 B W] @ PR T Hermite J7 ¥,

5 & it

(1) DA = Ff 37 3 0 5 1) X6 BE 0T AL XU 1) i 3
JEE TR e o AU R g A T P L R A b
WA KU 22 5000 (B DR AT 8 38 2 0, JIr DA KU B
) A s 4 o 55 5 W (XU R B KN B B Y
KF . (A A R AR A (B XU 2R R KA
PRAE T8 M ) 3 S o 1 T AR 0 2% 0 KU B AR R 2 A
B A v TP L 3 1 P 7 ) A XU T L IR = ik
i X B R ) R XU 2R 50 RE R  k he 5R B TfT A
3 B DX Al v T 6 XU B 25 5 (8 A K A R

(2) MHECHE SR 45 44 faf 2 (GB 50009-2012) )
Kl Ah T 45 it AN 45 14 H R AL R (CECS148-2003) )
AR SR B0 X G B XU R 880000 o 2. 1(B 26 b
FOM 2. 6(CZHF) . AR AR A L5 L 75 K
TET 1A AR SRy 3 DX R 17 B IR P T AR L R 1 XU L 8 43
W 2. 5(B 2SR A 3. 5(C M) . T AR E
2 T S A AR BT RS THE AR /)« 55 35078 B 51 AR
SCPE LR AR TR

(3) 1E O N5 i s, 0° R T £ B THT AR —
48t . Hermite 35 51 BLUE 3 BB i KT 2 5%
3T 25 R TLF- B A X . AR Bt 2 A3 it O B 34
s XU B R ) A e 0T P G e, = 3 ) A 22 S A A
PR K, e A B A A R R A (AU R B

BLE R K /NHEF 2 Hermite 3 > 48113 >BLUE
T 1 LB A A v B A R O 2 AL B 2 1
i il Hermite AL 10 BRIS J5 2% 10 AR AR (H 11 53 07
AR T L4,

(4) 4 iR = Fhh 58 5 v % 3k v 307 XU A%
{EL B4 43 BT R0 B A S AT A0 i AS [) 155 100 2 LA 0 194 AR 1L
57 % F BLUE 355 Hermite 5% # 1 X X
B R A B SR 3 6 XU B R L XL
Y 25 T BE B /N, T SR T BLUE J7 65 24 3050 X
JE A R, HLZR U R, il R Hermite J5
B AR KU B 2 R 5 AT OR S ik

2 & 3L #k (References)

[1] Tamura Y, Shuyang C. Climate change and wind-
related disaster risk reduction [ A]. Proceedings of the
APCWE-VII[C]. 2009.

(2] ZX&E.0 A.¥ A F. XB=a@/ EHLEHK
FEA R RO R B[] RAXZEFRCARHAF
#), 2020, 48 (1): 16-23. (WANG Da-hai, XIANG
Yue.LUO Lie, et al. Investigation of wind load cha-
racteristics of three-plate billboard using wind tunnel
testing[ J]. Jowrnal of Tongji University ( Natural
Science) ,2020,48(1) :16-23. (in Chinese))

(3] RMEm.& A. % MW.F AELEEKESH
HHRGRARXRBAFRL] BFXFFRARXAFR,
2010, 38 (11): 1586-1592. (ZHAO Ya-li, QUAN
Yong, HUANG Peng.et al. Wind tunnel test study on
wind pressure on typical gable roofs of low-rise buil-
dings[J]. Journal of Tongji University (Natural Sci-
ence) ,2010,38(11):1586-1592. (in Chinese))

(4] B 9 B E R F. KA Ptk Z T S
RESAH®L]]L RFXFFROEAMF R,
2015,43 (3):337-344. (GU Ming, LU Wen-qiang,
HAN Zhi-hui, et al. Characteristics of wind pressure
distribution on large single colum supported bill-
boards [J]. Journal of Tongji University (Natural
Science) ,2015,43(3) :337-344. (in Chinese))

(5] EX#E.B AHREF.F.XERXE HMEHRR
EAF R X AT L] R 5 b £.,2017.36(22)
172-177. (WANG Da-hai, CHENG Hao. ZHANG
Yu-qing,et al. A study of wind pressure characteris-
tics of large double-plate billboards through wind
tunnel testing [J]. Journal of Vibration and Shock
2017,36(22) :172-177. (in Chinese))

[6] Wang D H,Chen X Z,Li J,et al. Wind load characte-
ristics of large billboard structures with two-plate
and three-plate configurations[J]. Wind and Struc-
tures ,2016,22(6) :703-721.



256 it & 4 ¥ ¥ # %39%

[7] LiZ H.Wang D H,Chen X Z,et al. Wind load effect [14] ZROE.FE A2 5. EZRERAEET L

of single-column-supported two-plate billboard struc- T BRI EGMERZS AR RIS+
tures[ J]. Journal of Wind Engineering and Indus- #+,2020, 39 (18): 20-26, 43. (WU Feng-bo, HUANG
trial Aerodynamics,2018,179.70-79. Guo-qing, LIU Min, et al. Extremes estimation of non-

(8] v #H,EzX#H.% A F. ATRBRHRALIHE Gaussian wind pressures: A comparative study on sam-
TR AR R AT R L) A4, 2020,37 pling errors based on a moment-based translation process
(5):75-82. (SHEN Qi, WANG Da-hai, LUO Lie, model[ J . Journal of Vibration and Shock , 2020, 39
et al. Wind load study on structural design of large (18):20-26,43. (in Chinese))
single-column billboard based on wind tunnel tests [15] %2z . H5E 2,24 F. #7) = 44K X% -F#% DDES
[J]. Special Structures,2020,37(5):75-82. (in Chi- B AT 3 5 F 4R, 2021.38(6): 748-753.
nese)) (ZHANG Ai-she, GAO Cui-lin, WANG Yuan-lei. DDES

[9] Harris R 1. The Response of Structures to Gusts[ M. analysis of wind-induced interference effect on three
Teddington: Her Majesty’s Stationery Office, 1965. prisms aligned in parallel [J]. Chinese Journal of Com-

[10] Vaicaitis R, Simiu E. Nonlinear pressure terms and putational Mechanics, 2021, 38 (6) . 748-753. (in Chi-
alongwind response [ J]. Journal of the Structural nese))

Division ,1977,103(4) ;903-906. [16] Kumar K S, Stathopoulos T. Wind loads on low buil-

[11] Holmes J D. Wind action on glass and Brown’s inte- ding roofs: A stochastic perspective [J]. Jouwrnal of
gral[J]. Engineering Structures ,1985,7(4) :226-230. Structural Engineering ,2000,126(8) :944-956.

[12] Gioffre M, Gusella V. Damage accumulation in glass [17] Ditlevsen O, Mohr G, Hoffmeyer P. Integration of
plates[ J]. Journal of Engineering Mechanics ,2002,128 non-Gaussian fields [ J ]. Probabilistic Engineering
(7):801-805. Mechanics ,1996,11(1) :15-23.

[13] & ®.m WM. % R.F. ESHREGRMATEH [18] Davenport A G. Note on the distribution of the lar-
*x[J]. 55 ,.2010,42(3) :560-566. (QUAN Yong, gest value of a random function with application to
GU Ming,CHEN Bin, et al. Study on the extreme value gust loading [ J]. Proceedings of the Institution of
estimating method of non-Gaussian wind pressure [J]. Civil Engineers ,1964,28(2) ;187-196.

Chinese Journal of Theoretical and Applied Mecha- [19] Lieblein J. Efficient Methods of Extreme-Value Me-
nics »2010,42(3) :560-566. (in Chinese)) thodology[ R]. National Bureau of Standards,1974.

Experimental study on extreme wind pressure distribution of
large outdoor billboard panels

WANG Da-hai*', HUANG Hong-liang', DENG Yu-fan', LIANG Shu-guo’, ZOU Liang-hao*
(1. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China;
2. School of Civil Engineering, Wuhan University, Wuhan 430070, China)

Abstract; As a typical structure vulnerable to a wind disaster, large-scale outdoor billboards collapse
frequently under strong wind, which makes a huge potential safety hazard. This paper focuses on the
weak link of structural design of large outdoor independent column billboard: damage of billboard panels
under extreme wind pressure, The pressure measurement experiment of three wind fields with different
turbulence degrees were carried out. Gaussian and non-Gaussian characteristics of panel wind pressure
time history are considered, and three different extreme wind pressure calculation methods are use to
obtain, the relationship between the extreme wind pressure and the wind field. Additionally, the
advantages and disadvantages of the three extreme value calculation methods under different wind fields
are compared. This study has a certain reference value for the structural design of billboard panels and

the research of the damage probability of the billboard panel.

Key words: Billboard plates;non Gaussian;f{luctuation pressure;extreme wind pressure
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