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Fig.1 Design sketch of the Haihe Liulin bridge in Tianjin
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Fig.2 Sketch of six-component force coordinate
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Fig.3 The results of sectional models of the

main wing and the sub-wing
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Fig.4 Wind tunnel test of the overall

bridge aeroelastic model
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Tab.1 Dynamic characteristics and similarity ralation

of the overall bridge aeroelastic model

LHE BHE W
B L RE HEWR
R RS E S
# e /% /%
fi/Hz | fi/Hz  f,/Hz
1 0.506 n/m 8.10 8.20 -1.28 0.47
2 0.539 n/m 8.62 8.25 4.34 0.46
3 0.589 n/m 9.42 9.50 -0.81 0.47
4 0.595 n/m 9.52 9.38 1.47 0.49
5 0.596 na/m  9.54 9.28 2.68 0.46
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Tab.2 The extreme displacement response of the Haihe Liulin bridge in Tianjin
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Fig.5 Buffeting response analysis
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Research on Wind Resistance Performance of Large — span Semi — arch Special Bridge

BAI Hua, LIU Jian - xin, HU Qing - an

( School of Highway, Chang’ an University, Xi’ an 710064, China)

Abstract; Tianjing Haihe Liulin bridge is a large — span semi - arch special bridge. The main wing, sub -
wing and main girder are its main bearing member. The main wing and sub — wing are spatial curve structure.
Based on static dynamic force test of sectional models of the main wing and sub ~ wing and main girder, and
wind tunnel test of overall bridge aeroelastic model, the wind resistance performance of this bridge has been
studied in detail. The results show that the bridge has good wind - resistant stability. The flutter, galloping
and vortex vibration didn’t occur. The aerodynamic disturbance occurred between the main wing and sub —
wing, the stress change of upstream structure is than the downstream structure. In order to accurately describe
the wind load of the spatial curve structure, the tri — component force should be replaced by the six — compo-
nent force. The numerical simulation results of buffeting responses are in good agreement with experimental re-
sults. But in some cases, the calculation results is 1.5 times than the results of wind tunnel test.

Key words: bridge engineering; wind tunnel test; wind - resistant property ; sectional model; overall bridge

aeroelastic model



