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Test on Surface Wind Pressure Distributions and Wind Load
Characteristics for Complex Shape High-rise Building

WU Xue', LI Qiu-sheng'?, LI Yi'
(1. School of Civil Engineering, Hunan University, Changsha 410082, Hunan, China; 2. Department of
Civil and Architectural Engineering, City University of Hong Kong, Hong Kong, China)

Abstract: Based on the wind tunnel test of the rigid model of a complex shape high-rise building in
Chengdu in the atmospheric boundary layer, the surface wind pressure distribution laws of model
were discussed. The equivalent static wind loads and wind-induced acceleration responses of top
structure were calculated based on the wind tunnel results and compared with those estimated
from Chinese and Japanese building design codes by using random vibration theory calculations of
the model in the frequency domain. The results show that surface wind pressure distribution
characteristics of complex shape high-rise building are coincided with those of conventional cross-
section high-rise building. But the individual facade and normative pressure distribution results
will appear the opposite conclusions owing to building size impacting. Meanwhile, in the local
area, test results will be larger than the standard value results. The downwind base shear and
bending moment calculated by the wind tunnel test results are greater than that by Chinese and
Japanese codes, and calculation results of Japanese code are bigger than those of Chinese code.

The conclusions obtained in the paper can provide reference for structural design of similar pro-
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Fig.1 Wind Tunnel Test Model
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Fig. 6 Contours of Mean Wind Pressure
Coefficient for 180° Wind Direction
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Fig.7 Contours of Mean Wind Pressure
Coefficient for 135° Wind Direction
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Fig. 8 Variations of Base Shear with Wind Direction
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Fig. 9 Variations of Base Bending Moment with
Wind Direction
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Tab.2 Comparisons of Base Equivalent Static Wind Loads

TR bRAE B BY J1 /MN HEBH/(10° N+ m)
PG 1 36 35.3 6.39
o B 31.8 5.93
H 2 $15 32.7 6.36

Bk 0,22, % BT B A BLFE H B HLRE BE A5 Bk 0. 2,
THAZE R L] 150 45 2R Be B A7 Hb S e 245 44 X B
N7 1) XA 2 o BB 8 i B A B T Y K

R DRI 2 T 53 A IS B ) M AR R T R
HWTE SR a5 3, B ARRE W g R 2
KFHEREATHREZ R,

W E RS 5 H AR AR L FEH A R/ 2
S DAL gt v R S SR T ) ok s XU i 5 e R TG R
FE WP 72 BB v B A28 Ak T H A B0 3 3k By XU iR
RBCHE H ER T XU R R PR R R
T3 XA R E T H A KLE v KR R BeBr B 2B
AR ZRH0 IR B ) o i R AR R R T
o £ R B AR Ak 85 K AT g S SO S 2 AR IR K
140 22

4 £ &

X F AR I 18] 9 2k 3 » L 7 sy 22 At 390 3% 1 XL
J 18 e A RS 55 AR 1 )2 SR S S AR 1 —
By . AR 32 20 A SR AL B 52 0 E A S ST T X
He A 22 th L5 R 45 R 58 A 9 4598 » [R] I, 7
JRy PR DX g2 ) B L R T LA K 1Y 4

() SUY LR BT T3 48 5 v J5 A e J7 1 I
AR BERE— W L 55— R /N BRG] T
LR FETE R

(3) R SLAG H Y fie R 3k B2 O OR Y BRAE 454 &=
S B DXL AR 1) o T SR FH D4 45 i A e 9% 45 4
F8) IXUESOR) 7 DA 488 v 5 2 RE

() A [ MUY H AR BT T 5 R 57 0 A
AT ES R R/ X Z SR T R X TR R R
R S R R T 1 o 2 A A KU R 2 R B
— NS H M E.

S % Lk

References:

[ 1] CERMAK J E. Wind-tunnel Development and Trends
in Applications to Civil Engineering[J]. Journal of
Wind Engineering and Industrial Aerodynamics,
2003,91(3) :355-370.

[2] KK - /BT - WK XX &5 1A



# x

T A A R G B RS A\ KRR S A BOR AT B A X 7

[3]

[4]

[6]

L7]

[9]

F— AR SR LML X 1 B, 08 0L, 8 52 L 3.
i < [ R A s AL, 1992,

SIMIU E, SCANLAN R H. Wind Effect on Struc-
tures: An Introduction to Wind Engineering [ M J.
Translated by LIU Shang-pei, XIANG Hai-fan, XIE
Ji-ming. Shanghai: Tongji University Press,1992.
CLUNI F,GUSELLA V,SPENCE S M J,et al. Wind
Action on Regular and Irregular Tall Buildings: High-
er Order Moment Statistical Analysis by HFFB and
SMPSS Measurements[ ] ]. Journal of Wind Engineer-
ing and Industrial Aerodynamics,2011,99(6/7) .:682-
690.

N R R I = < R R g o B W S e )
[M. bt - 35 A 24 At 2005,

BAO Shi-hua,ZHANG Tong-sheng. Design and Anal-
ysis of Tall Building Structure; The First Volume
[M]. Beijing: Tsinghua University Press,2005.

GB 500092012, # 5% 45 4 fof 22 M35 [ S].

GB 50009—2012, Load Code for the Design of Build-
ing Structures[ S].

H 2 R 592 36 i g B0 5% 2 B4 2%t 00 XU 52 36 45 g
[(M]. #h B H.HER.F . PEBRT
A H R L 2011

Research Committee for Building Wind Tunnel Ex-
periment Guide of Japan. Building Wind Tunnel Ex-
periment Guide[ M ]. Translated by SUN Ying, WU
Yue,CAO Zheng-gang. Beijing: China Architecture &
Building Press,2011.

BT bR 2k . 52 4% i 30 0 J2 2 39 KU 20 A A 4 i
R[] AR5 TR 2013.30(2) : 82-86.

JU Kai-lin, LI Qiu-sheng. Experiment on Characteris-
tics of Mean Wind Pressure Distribution of Tall
Buildings in Complex Terrain Field[J]. Journal of Ar-
chitecture and Civil Engineering,2013,30(2) :82-86.
e DB L A T AR)Z B R T B R XA
B KR 5B AL LT ] iR 5 TR
2013,30(3) :39-49.

NIE Shao-feng,ZHOU Xu-hong,SHI Yu,et al. Wind
Tunnel Test and Numerical Simulation of Wind Loads
on Low-rise Hip Roof Buildings[ ] ]. Journal of Archi-
tecture and Civil Engineering,2013,30(3) :39-49.

TE - BGERE LIRS RE. 5 2 S B AL R 3 1

(10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

B A R MR I LT SRS TR% M,
2011,28(2) :32-37.
WANG Quan, WANG Jian-guo, ZHANG Ming-
xiang. Numerical Simulation of Stochastic Wind Ve-
locity Field and Wind Vibration Control of High-rise
Building Structures [ J]. Journal of Architecture and
Civil Engineering,2011,28(2) :32-37.

LETCHFORD C W, SANDRI P, LEVITAN M L,
et al. Frequency Response Requirements for Fluctua-
ting Wind Pressure Measurements [ J ]. Journal of
Wind Engineering and Industrial Aerodynamics,
1992,40(3) :263-276.

B BRI  BT S R v FEEML F A« R B K
S AL 2001,

HUANG Ben-cai. Wind-resistance Analysis Theory of
Structures and Applications [ M |. Shanghai: Tongji
University Press,2001.

HOLMES ] D. Wind Loading of Structures [ M ].
London:Spon Press,2001.

SIMIU E.SCANLAN R H. Winds Effects on Struc-
tures: Fundamentals and Applications to Design[ M ].
New York:John Wiley &. Sons,1996.

REH AR R G5 A B R W] B R I
CMLL b5t Bh AL, 2001,

LI Gui-qing, LI Qiu-sheng. Engineering Structural
Time-dependent Reliability Theory and Application
[M]. Beijing: Science Press,2001.

DYRBYE C, HANSEN S O. Wind Loads on Struc-
tures[ M]. New York:John Wiley & Sons,1997.
AR L 2ROk B L B AR . BT R A XU A A
FEMER I AT 5 L) ], W0 g R 2 2 4l B AR B R
2011,38(4) :14-19.

LI Qiu-sheng, L1 Yong-gui, ZHI Lun-hai. Experimen-
tal Investigation of the Wind Pressure Distributions
on a Typical Tall Residential Building[J]. Journal of
Hunan University: Natural Sciences,2011,38(4):14-
19.

JGJ 32010, i )2 d SR BE L 25 M BR BUARLS].
JGJ 3—2010, Technical Specification for Concrete
Structures of Tall Building[ S].

AlJ-2004, Recommendations for Loads on Buildings

[S].



EHAFE TREPIR 2014 %




