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Numerical Investigation on spacial correlation of fluctuating forces of square cylinder
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Space correlation of wind force is one of the most important factors to predict the gust response

of structures. The applicability of LES analysis to evaluate the space correlations of wind forces

in isotropic turbulence is investigated in this study by comparing against Vickery’s experimental

results. The space correlations could be evaluated appropriately by LES and the minimum

requirement of spanwise grid size to evaluate space correlations of wind forces is D/20 in the

usual isotropic turbulence. The space correlation of wind forces are much larger than that of

fluctuating wind. Karman vortex have an important role to decide the space correlations of wind

forces in cross sections of completely separated flow type.
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Fig. 1: Example of grid
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Fig. 2: Power spectrum of fluctuating wind
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Fig. 3: Space correlations of generated and analyzed
wind

0000000000-5/30000000000000
ESDU74031 00 0000000000000 000O0
OD0O0O0O0O0OESDUT4031 000000000000
0000000000000 LE/D =13000000
105%0000000000000000000000
0000000000000000000000000
000000000000
0000000000000 00000000000
000000000000 (¢/D=8500000000
0000000000000 000000000000
oooooooog®!9(L2/p=1.200000 Fig.3

googo
R e L ®

0000000000000 D00000000o0g (3)
0000000000002000000000000
0000000000o0ooooooDoooooo0o
000000000000 00D 00DDDO0O000O
000000000000 0D000000Ooooog
00000000000 D00O0D0000000nono?
0000000000000 000000000O0oO
000000000000 0OD0O00000OOoO0ooO
000000000000 0OD0O00000OOoO0ooO
0000000000000 D0OO02000000000
0000000000000 0000000O0O0O0oO
0000000000000 0000oogo (3)00
00000000000 00OD00000 2000000
0000000000000 000000000O0oO
0000000000000 000DO0DO0O00OoOOoo
ooo
3.2 0000OODODOO
000000000000 DO0OO0D0OO0OO0O0DOO
LeeMOOOoOO0OOO0ODOOO0O®poooooOoooO
O000OO0O0LESO00O0O0O0OOOODDD 010000

FE26EBIEFRIANES VRO L
HEEESB E10-2

Tab. 1: Comparison of wind force coefficients with past
research

case 0z/D I,| Cpb| Cp Cr St
LES 1/20 | 11.0 1.8 | 0.15 | 0.55 0.12
1/10 | 11.0 1.9 | 0.15 | 0.66 0.12

Exp -| 80| 1790160950124
(Lee) 13.0 | 1.53 | 0.19 | 0.58 | 0.119
LES | 1/15|10.0 | 1.89 | 0.14 | 1.05 | 0.134
(@o) 12.0 | 1.84 | 0.17 | 1.06 | 0.132

13.0 | 1.79 | 0.20 | 0.90 | 0.120
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Fig. 4: Distribution of mean wind pressure coefficients
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Fig. 5: Distribution of fluctuating wind pressure coeffi-
cients
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Fig. 6: Space correlation coefficients of fluctuating pres-
sure difference
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Fig. 7: Distribution of fluctuating pressure of upper sur-

face and fluctuating wind at the center height of square
cylinder
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Fig. 8: Space correlation coefficients of fluctuating wind
in the wake of square cylinder
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