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Research on the influence of wind barrier on the aerodynamic
characteristic of bridge and train
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(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: To investigate the influence of wind barrier on aerodynamic characteristics of highway-
railway combined bridge under different percentage of opening and height, the three-dimensional
model of train bridge wind barrier was meshed, and the reliability of the numerical simulation method
was verified by comparing with result from the wind tunnel test. The variation of aerodynamic
coefficient of high-speed train and bridge were studied under different air permeability and height of
wind barrier. The efficiency of the three-component force coefficient was evaluated using the data
development analysis (DEA method) , the optimal wind barrier parameter value was proposed
considering the overall aerodynamic performance of the vehicle bridge. The results show that the wind
barrier with high air permeability still has a poor wind protection effect, when the height of the wind
barrier is increased. The wind barrier can effectively reduce the aerodynamic coefficient of the train on
the bridge and increase the drag coefficient of the bridge. Therefore, the aerodynamic performance of
the train-bridge system should be considered comprehensively. For the flat-layer road-rail bridge, when
the wind barrier height is 3.5m and the air permeability is 20%, the optimum aerodynamic performance
of the train-bridge system can be got, and the relative efficiency value obtained is the highest based on
the DEA method at this time.

Keywords: wind tunnel test; CFD numerical simulation; bridge-train system; aerodynamic
characteristics; data envelopment analysis
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Fig. 1 Simplified model of train (unit:mm)
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Fig.5 Schematic diagram of computational domain (unit:m)
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Fig.7 Layout of holes for train pressure measuring
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Fig. 8 Three component coefficient results
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Fig.9 Three component coefficient of bridge at different

wind barrier parameters
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Table 1 Relative efficiency of wind barrier parameters under

the consideration of bridge

ToE IR 2R A ToiE IR 2R AR
3.5m-20% 1.763 3 2.0 m-40% 1.002 2
4.0 m-20% 1.686 6 3.0 m-40% 1.000 2

0.0 m 1.1027 3.0 m-60% 0.7227
2.0 m-60% 1.0557 4.0 m-40% 0.670 3
2.0 m-20% 1.0177 3.5 m-60% 0.655 4
3.0 m-20% 1.007 3 4.0 m-60% 0.440 0
3.5m-40% 1.005 4
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Table 2 Relative efficiency of wind barrier parameters under

the consideration of train

THBLE M R AE THRE FEOOS R 3B

0.0 m 1.2054 3.0 m-40% 0.6052
2.0 m-60% 1.1114 3.5 m-60% 0.5867
3.5 m-20% 1.0724 3.0 m-60% 0.5821
2.0 m-40% 0.8179 4.0 m-60% 0.5746
2.0 m-20% 0.7683 4.0 m-20% 0.5668
3.5 m-40% 0.7219 4.0 m-40% 0.5435
3.0 m-20% 0.6157
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Table 3 Relative efficiency of wind barrier parameters under

the comprehensive consideration of train and bridge

THWE GRS R et Lo E EROR Y E)
4.0 m-20% 23731 3.0 m-60% 0.1573

0.0 m 1.112 6 3.5 m-60% 0.1252
3.5 m-20% 0.5210 2.0 m-20% 0.1232
4.0 m-40% 0.396 3 4.0 m-60% 0.1178
3.0 m-20% 0.376 1 2.0 m-40% 0.0990
3.5 m-40% 03557 2.0 m-60% 0.0819
3.0 m-40% 0.299 1
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