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Abstract: The characteristics of spatial correlation functions of wind loads on a 492m tall building of a special shape are
studied via a rigid model wind tunnel test for pressure measurement, and a mathematical model is presented. Firstly, the
time-histories of wind force coefficients are obtained using pressure integral technique. Then, the measured spatial
correlation function curves of wind force coefficients in the across-wind, along-wind and torsional directions are analyzed
‘and their variation features with different locations and different spacing are summarized. Mathematical formulas are
proposed for fitting wind force spatial correlation functions. Finally, the measured spatial correlation functions of wind
force coefficients in the across-wind, along-wind and torsional directions are fitted by using the least square method, and
the fitting parameters, varying with different locations and different spacing, are induced to obtain unified parameter
expressions.
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Fig.1 Correlation coefficients for inter-drift X-direction ( cross-wind) wind forces
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Fig.2 Correlation coefficients for inter-drift Y-direction (along-wind) wind forces
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Fig.3 Correlation coefficients for inter-drift RZ-direction ( torsional directions) wind forces
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Fig.4 Curve-fitting of correlation functions for inter-drift X-direction typical measurement levels at wind azimuth of 315°
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Table 1 Fitting results of correlation functions of X-axis wind forces on typical measurement levels
J5 I g2 Az (m) v,(m/s) H, (m) S, Ay Ay C G,
4140 0.0150 9.0000 1.3904 0.23 0.9680 0.0500 4.4893 0.0070
41-39 0. 0300 9. 0000 1.3829 0.23 0.9147 0.1089 5.3330 0.0186
32-30 0. 0660 8.9621 1.1878 0.23 0. 8500 0.2700 3. 0000 0.0360
X 3228 0. 1597 8.8798 1. 1409 0.23 0. 5000 0.4100 1. 8000 0.0840
32-25 0.2735 8.7719 1.0840 0.21 0.3346 0.4300 0. 9697 0.1100
vl 3222 0.3815 8.6596 1.0300 0.17 0.2300 0.4100 0.4697 0.1200
2320 0.1080 8.2700 0.8213 0.19 0.7094 0.3600 . 2.0112 0.0590
] 23-16 0.2589 8.0848 0.7459 0.16 0.4345 0.5030 0.9966 0. 0850
23-12 0.4037 7.8624 0.6734 0.15 0.3200 0.5400 0. 9400 0.0880
2309 0.5151 7.6515 0.6178 0.15 0.1758 0.5600 0.2086 0.0890
2305 0.6634 7.2709 0.5436 0.14 0. 1400 0.5700 0.1000 0.0900
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Fig.6 Curve-fitting of correlation functions for inter-drift
Y-direction typical measurement levels at wind azimuth of 315°
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Table 2 Fitting results of revised correlation functions of

Y-axis wind forces on typical measurement levels

i WERE A (m) v(ms) H(m) 4 C,

41-40 0.0150 9.0000 1.3904 0.991 5.270
41-39 0.0300 9.0000 1.3829 0.9834 7.6237
32-30 0.0660 8.9621 1.1878  0.970  3.859
3228 0.1597 8.8798 1.1409  0.822  3.545
3225 0.2735 8.7719 1.0840 0.712 3.3143
vl 32-22 0.3815 8.6596 1.0300 0.628 3.0763
23-20 0.1080 8.2700 0.8213 0.7919 3.7992
23-16 0.2580 8.0848 0.7459 0.5930 3.3477
23-12 0.4037 7.8624 0.6734  0.465 2.9830
2309 0.5151  7.6515 0.6178  0.411  2.427
2305 0.6634 7.2709 0.5436 0.3364 1.927
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Table 3 Fitting results of revised correlation functions of RZ-axis wind forces on measurement levels

il R Az (m) v,(m/s) H,(m) S, 4, A, ¢ c
4140 0.0150 9. 0000 1.3904 0.17 0.9781 0.025 4.3170 0.0070
41-39 0.0300 9. 0000 1.3829 0.20 0.9141 0.1169 5.3303 0.0142
32-30 0. 0660 8.9621 1.1878 0.20 0.7719 0.1332 3.3795 0.0362
RZ 32.28 0.1597 8.8798 1.1409 0.14 0.3719 0.2700 1.1795 0. 0662
32-25 0.2735 8.7719 1.0840 0.15 0.2319 0.2700 0.9697 0.0762
bi2 3222 0. 3815 8. 6596 1.0300 0.17 0.1719 0.2900 0.2795 0. 0662
2320 0. 1080 8.2700 0.8213 0.19 0.4719 0.3840 1.8795 0.0302
Gl 23-16 0.2589 8.0848 0.7459 0.14 0.2719 0.5040 1.0795 0.0292
23-12 0.4037 7.8624 0.6734 0.14 0.1819 0.5250 0. 3950 0.0292
2309 0.5151 7.6515 0.6178 0.14 0.1319 0. 5600 0.2270 0.0292
2305 0.6634 7.2709 0.5436 0.14 0.1190 0.5700 0. 1570 0.0230
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