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Evaluation of Pedestrian Wind Environment on
Considering Underlying Surface Complexity
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Abstract; In order to solve the difficulties of wind environment assessment caused by urban underlying sur-
face, to establish terrain-building coupling model for wind tunnel test, and to study the wind environment of a
bridge site, 3-parameter Weibull distribution is used to fit the meteorological data under the actual influence of
the underlying surface. Combining with the fitting parameters and test wind speed ratio, the threshold ex-
ceedance probability of pedestrian comfort on the bridge deck is obtained. The results show that the wind
speed in the bridge site is reduced by the blocking effect of mountains, and the wind speed in the bridge site is
obviously affected by the drag effect of urban buildings and the acceleration effect of street wind. Combining
with the parameters fitted by 3-parameter Weibull distribution. the pedestrian comfort at both ends of the
bridge deck is high, the mid-span of the bridge deck is affected by the street wind, which is easy to cause un-
comfortable feeling for pedestrians.
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Fig. 1 Experimental preparation
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Fig.2 Average wind speed profile and turbulence profile
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Fig. 4 Wind speed ratio scatter point
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Fig. 5 Wind speed ratios at pedestrian height of bridge deck under different working conditions
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Fig. 6 Average wind speed profile under different working conditions
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Tab.1 Wind speed profile index under different wind directions
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45 0.326 96 0. 328 50 0.329 20 225 0.273 50 0.274 94 0.279 34
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135 0.298 48 0. 300 10 0.301 66 315 0.334 07 0.326 43 0.321 59
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Fig. 8 Turbulence profile at different wind directions
AN T XU 73T 0 i U 7 T (e » A0SR 2 BT, 1R 3R 2 W . A2 MR AV SR 5 0 i U ) T
FRRCY R T HTEHLE B9 B & H FORE 5 335 %05 LRS00 T 9 i U7 P58 22 P B Dy W 8 IR e A 0F 58 A AT B
M 1 XURR 58 78 A I a0 5025 e 3t 9 REL RS 1149 52 )

2 NIRRT AT B0 i i T4 £

Tab. 2 Turbulence profile index under different wind directions
6/ — — —— 0/ —— = 4
1/4 By i 1/2 ¥y 5 3/4 i 1/4 By 1/2 By i 3/4 tr 5
0 0.232 68 0.234 61 0.230 50 180 0.228 65 0.227 84 0.226 60
45 0.220 44 0.226 88 0.226 37 225 0.212 53 0.216 29 0.223 49
90 0.278 05 0.279 34 0.280 48 270 0.252 23 0. 268 00 0.251 69
135 0. 185 89 0. 187 60 0.196 13 315 0.204 40 0.189 87 0.183 36
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Tab. 3 Evaluation criteria of wind environment
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