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Abstract:
356m high Shenzhen Meteorological Gradient Tower
(SZMGT) , this paper analyzes the vertical distribution of

wind characteristics during the invasion of the super

Based on the wind speed records from the

typhoon Mangkut. The results show that: the mean wind
speed profile exponent of the upstream surface of the
SZGMT is 0.238, which is slightly higher than that of the
Load Code for the Design of Building Structures
(GB50009-2012) for terrain category C. The longitudinal
turbulence

intensity distribution is close to the

recommended value of GB50009-2012 for terrain category
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D. The three-direction turbulence intensity ratio is smaller
than the recommended value of Highway Bridge Wind
Resistance Design Guide, and increases with the increase
of height. The gust factor is highly linear with the
turbulence intensity, and the fitting result of the peak
factor is close to 2.5. The observed longitudinal turbulence
integral scale profile is slightly larger than the
recommended value of AIJ 2004 and ASCE7-2010, and the
longitudinal wind speed spectra are consistent with Von

Karman spectrum.
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underlying surface; typhoon observation
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Fig. 2 Time histories of mean wind speed and direction at different heights
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Fig. 3 Time history of ground roughness index
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Tab.1 Statistic results of turbulence intensity
= /m B 1, 1, I, L:1: 1,
T1 0. 307 0.285 0.154 1:0.93:0.50
10 T2 0. 295 0.219 0.126 1:0.74:0.43
T3 0. 246 0.174 0.113 1:0.71:0.46
T1 0. 248 0. 236 0.162 1:0.95:0. 65
40 T2 0.251 0. 180 0.122 1:0.72:0.49
T3 0.193 0. 140 0.101 1:0.73:0.52
T1 0.152 0.149 0.113 1:0.98:0. 74
160 T2 0.183 0. 146 0.099 1:0.80:0. 54
T3 0. 147 0. 105 0.082 1:0.71:0.56
T1 0.133 0.135 0. 102 1:1.02:0.77
320 T2 0.148 0.123 0.082 1:0.83:0. 55
T3 0. 094 0.072 0.052 1:0.77:0. 55
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Fig. 5 Profile of turbulence intensity
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Tab. 2 Statistic results of gust factor
= /m A B G, G, G, G,: G,: G,
T1 1. 829 0.737 0. 366 1:0.40:0. 20
10 T2 1.773 0.572 0.274 1:0.32:0.15
T3 1.631 0. 468 0. 287 1:0.29:0.18
T1 1.612 0. 587 0.431 1:0.36:0.27
40 T2 1.625 0. 456 0.291 1:0.24:0.18
T3 1.474 0. 356 0. 265 1:0.24:0.18
T1 1. 364 0. 382 0. 306 1:0.28:0.22
160 T2 1.448 0. 354 0.261 1:0.24:0.18
T3 1. 326 0.275 0.221 1:0.21:0.17
T1 1. 306 0. 344 0.273 1:0.26:0. 21
320 T2 1. 360 0.295 0.217 1:0.22:0.16
T3 1.211 0.193 0.148 1:0.16:0.12
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Fig. 7 Gust factor versus turbulence intensity
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Tab.3 Statistic results of turbulence integral scale

B /m i B Li/m Li/m L%/m Li: Ly LY
T1 72.3 52.5 7.2 1:0.73:0. 10

10 T2 105.1 66. 3 9.4 1:0.63:0.09
T3 88.6 53.4 10.0 1:0.60:0. 11

T1 121.5 67.2 28.2 1:0.55:0. 23

40 T2 181.2 98.8 29.8 1:0.55:0. 16
T3 162.1 89.8 26.2 1:0.55:0. 16

T1 191. 3 120.6 67.1 1:0.63:0.35

160 T2 243.1 120.5 57.7 1:0.50:0. 24
T3 226.9 108. 5 59.7 1:0.48:0. 26

T1 218.1 123.0 77.4 1:0.56:0. 35

320 T2 325.7 174.7 83.7 1:0.54:0. 26
T3 295.9 192.6 83.8 1:0.65:0. 28
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Fig. 10 Pulsating wind speed power spectrum
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