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Study on the Wind-proof Effect of Z-type Wind Barrier on 400 km/h

High-speed Train Passing through Bridge in Strong Wind Environment

XUE Peng LV Na ZHANG He JIN Yixin ZHONG Hongjun
( Chengdu Alga Engineering New Technology Development Co. , Ltd. , Chengdu 610083, China)
Abstract; This paper analyzed the impact of the wind deflection angle, air permeability, and height of Z-type wind
barriers on the aerodynamic performance of bridges and trains on simply supported beam bridges through wind tunnel
experiments. The safety implications of wind speeds on train operation on bridges were studied using wind-train-bridge
coupled vibration analysis. The results indicate; (1) Compared to scenarios without wind barriers, the installation of
Z-type wind barriers reduces wind speeds within the train height range by at least 40% . The optimal parameters for
Z-type wind barriers suitable for simply supported beam bridges are a wind deflection angle of 20°, air permeability of
30% , and a height of 3 m. (2) For simply supported beam bridges without wind barriers, speed restrictions should be
implemented when bridge deck wind speeds exceed 25 m/s, and train operations should be halted when wind speeds
exceed 30 m/s. (3) After installing Z-type wind barriers, trains can safely traverse the bridge at the design speed of
400 km/h when wind speeds reach 40 m/s and can operate safely at 100 km/h even when wind speeds reach 60 m/s.
(4) The reasonable wind blocking and deflecting structure of Z-type wind barriers mitigates the impact of strong winds
on bridges.
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