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Influence of Aerodynamic Interference on High-
rise Buildings with Square Sections on Its
Galloping Stability

QUAN Yong', CHEN Yuhui', CHE Xubin'-?, GU Ming*

(1. State Key Laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China; 2. Guangdong Poly Real-
estate Development Co. , Ltd, Guangzhou 510308, China)

Abstract: Based on high-frequency balance force wind tunnel
tests, the base bending moments of a square-section super
high-rise building with an adjacent building at 36 different
locations were measured in 4 simulated turbulent wind fields,
the galloping force coefficient is obtained by analysis, and the
influence of wind field characteristics and interference effects
on it is discussed. The test results show that the galloping of
super
interference building can only occur when the angle between

the square-section high-rise  buildings without
the wind direction and the building body axis is less than 16°.
And in the wind field with turbulence, the possihility of
galloping near the 0° wind direction angle is the largest. When

the interference building is directly in front of the upstream,
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the probability of galloping near the 0° wind direction angle is
significantly reduced. In turbulent wind fields, the galloping
instability near the 0° wind direction angle is increased only
when interference building in few partial positions.

Key words: square-section super high-rise building; galloping

stability; galloping force coefficient; interference effect
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Fig.1 Schematic diagram of the wind direction angle

and coordinate system of the structure
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Fig.2 Mean wind speed profile and turbulence profile of I~IV wind field
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interference location example map
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Fig. 4 Curve of the variation coefficient of the
independent working condition with the wind

direction angle

im A R 0 B A 7E 0°~16° K1) £ 3 FE
SR 1 R B R UE. XA E T 0%, BISR I 7 )
EXTEE SRR , G, =—0. 117 , G B  (H 48 %
HAR/N IR 5 o A BBk 24 XUTA) A B O° SR i 186 K
B 12°H BB, G 19 2 XHEL B 8T 18 R, I 78 KU ml £
7 12°0F 353 T W — 1. 25, R B8, ZEMR R R 0
WX T RETE 12° R T 5 5 & A St k.
L mFART 12° /5 . BEE K M 13— S K, Ga
1 2 S ELHGER YB /N , HE7E 17° 28 45 1 B 4 A8 B IE A
Bt ATV BE R A

HHREARN 0 W= TR PR TR G 2
B AR T B A 0 B AR . SR AR A O
I, Bt AR 7 R B KU R 0° ~ 12° [X ] i o4 H B £
fH. ZEIZ X AN E Fim iy 0 i AL, Stk 7
BB RN R AETE O° XU £8 4 BV SR Wi 7 18] 5
B FARE— B A B & A IR 7R KR DAL,
=AM A3 T H e B /N (5.940) Y T Hp Bt
P BB Ga W a XHE K, K8 —0. 98. BT It B
IR Ga s SHEZR /N » 76 3 Ui 35 8] 10 %6 B,
Ga X HMER/NE] —0. 86, T W LT 15% I, Ga 4
XHERR/INEN —O0. 53. B XU A 1328 87 38 K i T X
YL Go 4 3B 2 8 08 /1N s B3 X n] £ 1 K 3
12°Z2 1}, Ga A8 BLIE .

BB, X F IS 7 B 5 78 T6 i i X
H, 12° Rk R0 2 A= Bl Bk 1) FT BB 1 A . 7 T T XU
By, 0° R Fg CBIV XL ) 5 38 5904 gk — 380 I & 2R ik
PRI AT REMEI R, B /N X T 28 5 & A Tt .

3.2 FHIR

3. 1A TN SR ) REUNFE —E
WX R SAE , HLAE O°IXUIm) £ B BB B /IMEL B T
NI AT b R T T LRI X Bt 4 7 2R B R,
AT B 15t R S REE 0° XU A B 19 1B 2 1 B
ESELE, E 5 s (B RS Jr R R Z P
Y. B RirART TRERTEALE, M5 &
LA IR 1 REAE 0° XM A BT B, X T
FEA 5 Y00t , Gt /IME A —0. 98, Big i E R 10%
i}, Gag/IME R —0. 86.

10 - i t H i \ \ 10 - i , //,:Q\
(\) ) ,/ ; l j ? / ’ I’f "/\B\
+ ) S \
S ARV 8 \We )
L -0 [ |09 /
6r || 06 { 6 | —06 <
S /o S A N
¥ o4k L P \
= VN =08 SO0 NN -08,709
T B \\\ \\ P \\
brs R 2 W\ C
a i \\ \\\\\ /
Al \)\’”
-2 ff i ! <
/f '},/ i
=
] /‘—l//,/ 1 J
-4
8 0 2 4 6 8
X FTAAR/ b X FEAER/b
a TR R 5% b iHEEEN 10%

E5 OCREfANEHREE TR ZRESEZE
Fig.5 Contour map of the turbulence coefficient of each

turbulent flow at 0° wind direction angle
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