31k AW
2013 4E 8 H

= | % Hh 2 F R
ACTA AERODYNAMICA SINICA

Vol. 31, No. 4
Aug. ,2013

XEHS: 0258-1825(2013)04-0511-07

KE Bk E S X 1T TR E

RA X

AN BT, FRE

(1. RWKY¥ AR TR, Hidt 33 430072; 2. R THEAR B, $dL 33 430010;

3. TAREREFR VTR, JTA M

510500)

B ARSI R VO SAAE S W A 2 XU o S L A0 b TR B R i A R TR 2 AR R A bk 3l XL 2
TR A0 Tk Bl XU 25 A DG I R A 7 3 XA 3K e 0 S 8 L 00 T A DX IR ik Bt XU A T R B 2 e
A HE ST T B S5 10 XA AR A . 228 a0 R T AR SO S R DR 28 A A R T B Bk )R 45 4 9 B

T B B IR A — R R S AT (A .

RBEIR B PR T XU R s AT 5 X K 5 3 e

FESEXS:TU3I2 . 1;V211.7

0 51 &

FHEFZRU R ERE T RRERE LR LM
—JERBLGANERT . ZERTSE G R NWIR
BE LS5 AT B R G R O IS PR A A
J# a KB O 27m, e K 8 32m, B A
R LS B s B R 2 R B B R A
DA 2 o B AR BOR R R S E KR F
J2 3 A A P AT 2R —

RS [ KA T X HE R 5 BBk 2 o 4%
BT RN REATF 5T 32 4 458 XU Ao 25 8 L IRUE0R) 102 A
SRR 28 =R o HL R XU R P = P
fili PR3 o HIZ Ay 1k % TR P R A U 2Ry
PEAIE TS 30 38 3 AN » 1 R RE 140 o J2 2 SR A IR AR A
A TR 4R A XA A AT SR

AR 55 5 L v I AR B 5 A WS x4 eI
PRI T XU G R At b P TR R
E R H Y EF G 8 E o 1 ) 8000 A R X
AT 1 5% 0 AT XU A3 O A L HE T 4R T 2
LKA B DR 2SR AT AL JRY o 3 — XU A A0 R AT A R )
SERES T RBI RE BT B A A5 A T KGR I A S
P A I A0 BE & 3 M i A E 2R S Rl A3
25 IR S AL K Bl XU T 22 56 2 SR i T R B R
T £ 3t DX A T 24 A B AR AR O — 25 BF 5

* WA HEHHA:2012-01-09; {EITHHI:2012-03-13
HEEWMB :HE BRI #=EEWH (51178359

XEkFRIRAD : A

e Hy 0 T B AR A T T 0O B A
1 XUREHR 5 #E 5

1% 55 58 LU 3 [ R AR T 3 D0 e AR B A WL B 3
B AR LA 45 ROE Sk 12 150 Canfel 1)L & 2 4
W25 R S R . BRI A 432 AN R A, L
TR E RS MG 328 NI &, RIS E W K
¢ HD-2 KRR 56 = b ik 47, R FH 25 8 TSI A |l 1Y)
TFA300 #RER / HIE XS 12t 2 2 v 32 Adh XLt o ) 5%
PST 34 i1 24 w] DTCnet Hy F 2 FE 77 45 $ii 8 0 1
Z2 0 I AR 3 T XUHE o 7 A 4l ) e L 4 vk
XoF BT A I 0 T 05 5 IR AT 90 S Bk 3h ) 1 R A
BFE] A 30. 185s, A~ M A5 1) SR A% 45 %6 24 330Hz, i
B XU R 10. 0m /s o 71 I 35 A4S A 40 00 sk X s R B

1 RUE I & E
Fig.1 Wind tunnel test model
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Fig.2 Sketch of wind directions in wind tunnel
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Fig.3 Mean wind pressure coefficients for different wind directions
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Fig. 5 Comparison of coherence function between

experimental equation and wind tunnel data
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Fig. 6 Coherence function of different wind azimuth
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Table 3  Values of structural frequency and damping

ratio for each mode

REBE 1 2 3 4 5 6 7
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FLE e  0.026 0.018 0.016 0.012 0.015 0.01 0.014
REH K 8 9 10 11 12 13
AIRMZE 2,072 2.089 2.18 2.393 2.931 3.285
FLEE 0.03 0.031 0.01 0.01 0.0l 0.01
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Fig.7 Comparison of RMS vertical displacements of nodes

Hi _E R B 25 AT LA L AR SO A ST 18 XA 0
SR g AT ASE R R 5 R 1 B ke fk 2l XU 28 A 3
P T A 2 A R 7 B i iz 2 2R D% 22 DN S R A
2 RS BRI ARG B 5K
4.3 fi2

KRB G RMF P 8 Fin ik & %4
1445 50 5 He vE PR T 0 0 A AL s BT R e AN R
BER T B Lo XU G 06 AP 20 A 40 0 T B AN MY
90°JXUTw £ » FIRF 2 3 114 0 A 3% 3 VA O B — 23 Al it
A 358 FCS 4 00 1 ) 3 2 DL B 9 (), I 4 R
A3 S AT R A LB 9 (b) . AT RLE L AR SCES
P14 i 23 B A BRRCH) U ROR B A A 83 A
R BB U045 45 SR O T AR 2 T AT Y

B8 HhEHEETEHE
Fig. 8 Diagram of stadium roof

0.6

S(n)/s?

(a) {2 a



%Al ERX R GE . IR F S B R o5 S A XU 23 A A5 7Y 517

TR JRAIR o o7 58 45 5 5 RG] 1 36 At S 1) R fEL Bl
JRUAT 8L TR P DR ) 7 3 555 8 SR kA5 60 L A B A
YR ZETE 1020 LA » U B 2 A B A5 2R A 4650 o RS 190

KEGREESWIEA R EEEMET S
Jo& S A T R A ) 2 30 28 SOA R BRYE . i L 3 7 %
25 b Y 14 (AT 37 J T X XA R AT BE S

1.0 —A12 — /45

06l 532 o 7R T AR RS 28 A AT A8 R L LR T AR
0 02 04 06 08 1.0 '
no /v, }\jZFH°
(b) AT BB A 45 20 - ‘
B HHEMAT ARG LR 2 % X W

Fig. 9 Fitted result of wind load spectra and coherence
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Mathematical model of wind loads on cantilevered roof of stadiums

LIANG Shu-guo'» WANG Lei', ZHENG Yi-wei's WEN Si-qing’, LI Qing xiang’
(1. School of Civil and Building Engineering » Wuhan University , Wuhan 430072, China;
2. Wuhan Architecture Design Institute , Wuhan 430010, China;
3. Guangdong Provincial Academy of Building Technology ., Guangzhou 510500, China)

Abstract: On the basis of pressure data acquired from wind tunnel test of rigid model of Mozambique Na-
tional Stadium., the characteristics of surface pressure distribution on cantilevered roof structure and wind
force spectra were analyzed, and spatial coherence of fluctuating wind pressure was also discussed. The re-
gional spectra of fluctuating wind pressure and the empirical formula of coherence function were fitted, fur-
thermore, the mathematical model for this kind of structures was established. By comparing the responses e-
valuated by the mathematical model and the numerical model, the engineering examples show that the mathe-
matical model is accurate and applicable for calculations of dynamic response of the cantilevered roof structure
under wind actions.

Key words: cantilevered roof; characteristics of wind load; mathematical model; wind tunnel test;

dynamic response



