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Experiment of Wind Field in Long-span Bridge Site Located in
Mountainous Valley Terrain
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Abstract: Baling river grand bridge is located in special mountainous area with very complicated wind field
which is the representative case in west China. The particular terrain model which can simulate the practical
status of wind field in bridge site was tested in wind tunnel to confirm the design norm wind speed and the
related wind characteristic parameters to give reference to future similar bridge designation and the test
method was researched to identify the correctness and reliability at the same time. The test result shows that
(1) the wind speed increases obviously at the height of mid-span girder because of the effect of narrow under
cross wind; (2) the distribution of wind profile is nonuniform the average attack angle range is +4.7°
degree obviously lager than the required +3° in criterion; (3) the power spectra of lateral and vertical
fluctuant wind speeds at the high frequency part are close to those listed in criterion while there exists clear
difference at low frequency part. The Von Karman fluctuant wind speed power spectrum was used in this
research.
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Fig.1 Contour of terrain at the bridge site
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’ Tab.1 Experimental result of measuring points on bridge
I deck under cross wind
1:1 000 1 e 1% 1% /

() (mes") (°) a
2 4.5 16.5 18.3 16.4 4.5 0.22
4.8 m/so 4 45 155 17.0 16.0 2.0 0.17
( ) 0 6 49 128 13.9 13.5 -3.3 0.20
CFD 8 3.8 16.2 21.6 16.9 -4.0 0.29
10 3.1 21.5 23.1 25.7 -4.7 0.28
+30° 4.5 18.2 15.1 15.1 -4.1 0.23
5.0 14.1 10.1 10.1 3.1 0.22
° 180 5.1 12.4 10.1 10.0 2.8 0.19
0° 180° 8 4.8 15.0 9.9 11.6 4.7 0.25
AB =15° +30° 10 3.4 17.1 18.1 18.1 4.5 0.27

10 3.
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Tab.2 Experimental result of measuring points on the bridge 10% ~20%

deck under wind from different directions

ul/ /

1,1% 1./% I,1% °
10°) (m=+s7) (°) a
2 30 205 243 23.8  -3.1  0.30 g
i
30 6 3.4 20.6 22.5 20.1 0.1 0.29 L
10 2.9 32.1 32.6 28.6 4.8 0.33 L
4.1 21.8 15.1 15.4 -0.5 0.26 L
150 6 4.8 199 1.8 11.8 5.1 0.21 F
10 3.8 26.6 18.7 16.3 5.9 0.25 I
SE—a—0 Rl —e—15° Wi —%e—30° R
39 0.9 26.8 259 3.2 0.28 [ —e—165° AR —e—150° AffA —4— 180 PAdif
210 6 4.3 19.4 23.3 22.8 -0.1 0.23 b 195 IR —e—210° Ffk A —=—345 P
S —e—330° A fEAA
10 2.7 20.8 30.4 30.4 -3.1 0.30 L L L L L P R T L )
0 1 2 3 4 5 6 7 8 9 10 11
3.2 252 23.2 26.2 -11 0.29 4 BT 60 00 501
330 6 3.7 22.5 20.8 23.4 4.2 0.28 5
10 2.7 324 339 20.2 -5.8 0.32 ) o . . )
Fig. 5 Distribution of wind speed along measuring points
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