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Abstract
The excessive wind-induced motion of tall buildings most frequently result from vortex shedding induced across-wind
oscillations. This form of excitation is most pronounced for relatively flexible, lightweight and lightly damped structure, e.g. tall
building, This paper discusses aerodynamic means for mitigating the across-wind vortex shedding induced in such situations.
Emphasis is on the change of the building cross section to design the building with openings from side to side which provide
pressure equalization and tend to reduced the effectiveness of across-wind forces by reducing their magnitudes and disrupting their
spatial correlation. Wind tunnel test have been carried out on the Kumoh National University of Technology using rigid models
with twenty-four kinds of opening shapes. Form these results, the effective opening shape, size and location for building to

reducing wind-induced vortex shedding and responses are pointed out.
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Table 1. Shape & Title of Models
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Table 2. Characteristic Values of Experimental Models

fom /i 1 k
Type (Hz) 9% |(kgf-cm-sec®| (kegf/em®)

s 1177 | 155 0.234 5335
Type Lu-1 | 1155 | 152 0.233 5118
Typelop=2 | 1119 | 145 0.233 4784
Type L1 | 1119 | 150 0.226 4640
Type L2 | 1140 | 145 0.233 4976
Type [u-1 | 1140 | 1.46 0.235 5,008
Type [-2 | 1133 | 144 0.235 4950
Tvoelu-1 | 1147 | 146 0.235 5073
Type L y-2 11.55 1.46 0.235 5.150
Typelw-1 | 1155 | 149 0.236 5167
Type L -2 | 11.33 | 143 0.237 5.004
Type [i-1 | 11.26 | 1.43 0.235 4.904
Typel.-2 | 1140 | 143 0.236 5.050
Typelly-1 | 1176 | 154 0.225 5.106
Typelly-2 | 1185 | 153 0.224 5.174
Typelw-1 | 1162 | 156 0.225 4989
TypeDww-2 | 1177 | 158 0.225 5.111
Typelu-1 | 1176 | 156 0.225 5.119
Typedw-2 | 1147 | 150 0.225 4872
Typeln-1 | 1162 | 150 0.225 5.000
Typelly-2 | 1193 | 157 0.226 5275
Typelw-1 | 1169 | 151 0.226 5.073
Typelyw-2 | 1162 | 150 0.227 5.031
Typel,-1 | 11.93 | 158 0.226 5.279
Typell.-2 | 1155 | 155 0.226 4961
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Table 3. Along-wind & Cross-wind Response Ratio for Type I

=3 Type I - 3w =T Type | - FAZe}
eael 24 U UM UL M ML L U UM UL M ML L
RS T2 2 2tz a2t ]2zt 2 t212]1]2
2 1.00{0.82]0.68[0.77]0.75]0.56 {093 [0.90[0.95 [0.83]1.05[ 1.05 1.66 [0.73]0.73 [ 1.22 [ 1.04 [0.88 [0.79 ] 1.34 | 104 [ 1.29 [ 110 1.13
4 1.02]1.10]0.731092]0.97 | 0.87|1.16| 1.18 | 1.11 | 1.04 | 1.20 | 0.98 ] 0.92 | 0.76 | 0.67 | 0.52 | 0.78 | 0.59 [ 0.81 | 0.75 [ 0.76 | 0.71 | 1.01 | 0.93
6 0.93[090]1.05]0.97]1.25]1.00] 1.02] 1.00] 1.19]1.17 [ 1.02 [ 1.00 ] 0.75 [0.93 [ 0.73{0.71 [0.73 [0.67 [ 1.04 | 1.06 [0.76 [ 0:85 [ 1.10 115
8 0.85]0.87[0.84]0.79]0.89 | 0.83 ] 0.88 [ 0.95|0.97 [ 0.96 [0.96 [ 0.92 [ 0.95 | 0.98 | 1.08 [ 0.6 [ 1.15]0.75 [ 1.46 | 1.34 | 1.16 | 1.20 | 1.61 [ 1.80
10 086]082]0.73]072]0.88]0.77{092]0.82[09270.84 [0.96 [0.86 ] 0.53 ] 0:46 {0.41 027 0.62 [ 0.45 J0.89 [ 0.78 [ 1.17 [ 0.80 | 1.35 ] 1.40
12 0.92]0.83[0.81]0.780.83 | 0.88 [0.87[0.92[0.96 {092 | 1.07[ 1.03 [ 0.38 ] 0.43[ 0.27] 0.21 [ 0.58]0.28 [ 0.78 [0.61 | 0.85 [ 0.66 | 1.02 [ 1.13
14 0.84]0.76[0.80]0.76 [ 0.87]0.76 [0.94 [ 0.89 [ 0.89 [ 0.92 [0.93 [ 0.93 [ 0.41 030 027 0.18 | 0.35 [ 0.31 [ 0.59 [ 0.50 [ 0.60 | 0.54 | 0.84 [ 0.95
16 0.8210.83(0.80[0.80]0.82{0.82]0.90[0.89 {0.90 {087 {0.95 [1.0110.53[0.44[ 037026 [0.42 {036 [0.80{0.57 {071 076|102 [ 1.32
18 0.86]0.83]0.93]0.73 ] 0.88]0.90[0.87 ] 0.89 | 0.84 | 0.98 [0.94 [ 0.93 [ 0.57 [0.48 [ 0.31 022 [ 0.48 | 036 [ 0.67 [ 0.75 [ 0.63 [ 0.89 [ 1.14 | 1.15
20 0.85[0.82/0.80]0.77]0.84 [0.81[0.87[0.88]0.91 [0.88 | 1.04| 1.04 | 0.49 [ 0.50 | 0.38 | 0:21 [ 0.32[0.38 [ 0.73 ] 0.54 [ 0.58 [ 0.53 | 1.09 [0.93
Table 4. Along-wind & Cross-wind Response Ratio for Type I
5% Type - 2049 Type 1 - EA5%
uae 5 U UM UL M ML L U UM UL M ML L
TS My T2tz iz iz 12 1212t ]2t ]2 121212
2 101]1.00[ 112 [0.73] 1.05[0.99 | 0.88]0.46 [0.87[0.94 [0.77[0.79 | 1.28 [0.91 [ 1.13 0.97 | 1.00] 1.16 [ 1.43 [ 175 | 192 ] 1.29 [ 1.28 | 1.37
4 1.15]1.19] 105 [1.16] 103 | 1.17] 101 [0.75 | 121 ] 1.00 {094 [0.96 | 0.74 [0.70 [ 0.78 [0.78 [ 1.02 [ 0.94 [0.89 | 0.97 [ 0.96 [ 0.77[ 1.16 [ 0.7
6 0.95|1.10]0.93 {095 | 0.95] 128 [0.97[1.05{ 1.06 | 1.22 | 1.08 | 1.21 ] 0.97 | 1.00{ 0.99 ] 0.91 | 0.89] 0.76 | 0.86 | 1.24 | 1.01] 1.03] 1.14 | 1.01
8 0.93[0.96[0.95{1.00{0.91 [0.94]0.99]0.97]0.94 [ 1.08 [0.97 [ 1.02[ 1.06 | 1.08 ] 0.89 [ 1.00 [ 0.97] 1.13]1.30[ 1.22 [ 0.99 [ 1.26 | 1.15] 1.13
10 0.87[0.97]0.86[0.94]0.96 [0.921.07[0.89 [ 1.18 [ 0.92]0.84 [ 0.90 [ 0.98 [0.72 [ 0.92]0.77] 1.06 | 0.67 [ 0.87 ] 1.02 [ 1.06 | 1.01 [ 0.75 [ 0.93
12 0981061096093 [ 1.14 (094121 (098] 1.14 1097|108 | 1.04]1.06]0.83|0.86 [0.69 | 1.06 | 0.61 | 1.01 [0.93 | 128|083 124|123
14 0.97{1.02]0.96 [0.90] 1.03 [0:88]1.13 [0.88 [ 1.12 [ 1.04 [0.98 ] 0.96 [ 0.74 [ 0.82 ] 0.63 [ 0.58 ] 0.72 [ 0.65 [ 0.72 [ 0.67 [ 0.91 [ 0.78 [ 0.82 [ 0.79
16 092]1.01]1.03]094|1.03]0.91[1.07]1.00]1.13]0.94[0.97 [ 1.050.98[0.88 [ 0.95[0.64 [ 0.99[0.76 [0.62] 1.12 | 1.05] 1.02[ 1.48] 1.35
18 1.08{0.96[0.96 | 1.01[1.04[0.93 [1.12{0.97[1.13T0.98 [ 1.03 100 | 1.16 {1.13]0.83 [0.82 {072 {091 [ 112 [ .01 (089  1.09 (120 | 1.06
20 0991.04]0.98]098]0.99]1.00{1.06[0.95 | 1.08]1.00[1.03 1.01]1.06 [0.86 ] 0.85 [0.69 ] 1.06]0.75]0.80]0.88 [0.97] 0.87[0.97 0.99
Table 3.2 7128l HAIY 2130 W $9E 1002 3 712 23 shiet Ak 2 £3H9 A, 27 2 94
e u, oy FFHE /M Typelof oidh T 2 F Z W3lA7) 2471X)9) 28-S A)zbale %—5011*1 THAEAE
Hzpaekel ¢k HR-S vehd Aojch Fueke SEEAE & ANEYTE FEAYZAYE okl ted 2o
FETH 2% ARawpt g FEEE 2EEolY 12 9 1. 339 ez uAgo] Fud 9 FAzhdg| o
Al T - AERo] AAjsd FAYES 10 ol *é?ﬂ%%%‘ 3 SEVNY AW e, +AEEe e R ¥
Aojla SEHYst A 0.87 Arg grsh, B¥xEely | Azhihako] tigk S AAE A} vl 4ssTh
olafel st Al #AFIE YA Feth %Z‘ 2. TEFY YA oAl FFRE 2zl 12014
zhakeke] Aol FFHI} %#% SgHYE hasith 27 ol F . &5 MAFAE W 3UHA FAEII} 55}
HE 2g%o]9 1091 oIl F . AdFH AXsH FAL Ha, BYzEolel 12 ojstH e 5ol HAFAE wWe Ta
E£10 oA AAFS FYoME HT 058 TR A, 3t A Y9th FEFE +AEA Agdde 3 4
Z¥zol9 12 olFel sFFol X SEHAY FAEY 2o BAG0] SHHA ] BAaFs} A9kt
€ Yehdx gt meld s 9 TRz %D‘HM 3. FEE A7) wE LEHYe TR e A
% AZANF7) HE FEHE Zﬂ%&% 19} 120491 % 45 s  FAzZhggke] SRt 2

28 M= Ao| ujekdsith= AL & 4 ok
Table 4. 7]1239l AAIZFE 7}k dldt +x}8 FZE
Type 119 &% &S vehd Rolch Fugr 2 s

A% 289 21 2 98 WA SHus
7As) 9% 2 A2e 3349 ool 1429 Aol

7t B39 B FYRA FHoR Febbl dBd ye
92 29 2 Helslel 23 Fl 7502
S Vorexd] 242 WS 23] W2 Aoz 47w

ir

met +AFe FEHEe SHE 9 “1’7—}“‘%«1 SHHEAE
#FaAFled ZRYolX X3 & 4 Qo

434

3} AAE 29 2
avke A9 gt

(1] 394, A% R,
g EA% A7gid ¢
17 73(2001), p.p. 3~10

[2]. Kwok, K.CSS. and Bailey, P.A., Aerodynamic Devices for Tall
Buildings and Structure, J. of Engineering Mechanics, Vol. 113,
No. 3(1985)

3] BXgHer 2—,
77, 1994

[4). ASCE, Wind tunnel studies of buildings and structures, ASCE
manuals and reports on engineering practices No.67( 1999)

TEEEO T HORIRRESR A



