$40%: 24 X B B 2 5 I & Vol.40 No.2
20244F 4 A JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Apr. 2024

DOI:10.16544/j.cnki.cn43-1494/u.2022110720240476 XEHS:1674-599X(2024)02-0038-09
51 RAE (528 RUBR B AU T B AR S IR S s i [T ] Sl B2 5 T, 2024, 40(2) : 38-46.

Citation: HE Baohua.Effect of wind barrier porosity on coupled vibration of train-bridge system for simply supported T-beam bridge of heavy haul
railway in cross wind[ J]. J Transp Sci Eng,2024,40(2) :38-46.

UG P& XU 2R X T B4 4748 S R B8 520

T = £

(B Re# 91 E /s 38- (L 5 ) A TRFTAEA S, Ld #9 036002)

W OEONERGTRRIAEE T, XUGE B E KU ) 5 2k B ZE AR R B IR Bl (0 s ), A S R e A e NS (B TR
BT KT EAE T ERR A IR i TR RUVE R 20 Gl 2 e T R [R]85 KR IRUBR 2 1) T B SR s 225 119 <0
B =00 1 RECM BN IR B R o BIFTE 4k S W - Bl XU a2 XU 1 1 R, 9] 2 B ) R 0 R, 1 2 B 2 300k
1N 5 A G 8 1] 7 7% Mo XU I 7 DR 1) A8 A AN SRR A7 SR A8 ) 457 % Bt XU B i IR ) 85 ST /NI s L4 i JB 4 3R
ORI T U 2 3 B 2 IR B XU A 14 I g 1 0 5 IXUD s 38 IR Ry 309% I o A6 o) £ 452 03 /) | KU s R ly
20% W 75 AR T $EAE T 5/

SR4RIA : S AR ZEMT RN S IR BN BUE T 5 IXUBR IR ; By A B £ S T 2

FES %S U24 XERFREARD: A

Effect of wind barrier porosity on coupled vibration of train-bridge
system for simply supported T-beam bridge of heavy haul railway in
cross wind

HE Baohua
(CHN Energy Xinshuo Zhunchi Railway( Shanxi) Co., Ltd., Shuozhou 036002, China)

Abstract: In order to study the effect of wind barrier porosity on coupled vibration of train-bridge
system of heavy haul railway in crosswind, the coupled vibration equation of train-bridge system under
wind load was established according to the principle of constant total potential energy of elastic system.
The aerodynamic three-component force coefficients and the dynamic responses of train-bridge system
were calculated when trains pass through a simply supported T-beam bridge with different pored wind
barriers in crosswind. The research results show that with the increase of wind barrier porosity, the
drag coefficient of trains increases and the drag coefficient of bridge decreases. The vertical
displacement of the bridge is not sensitive to changes in the wind barrier porosity, and the lateral
displacement of the bridge increases slightly with the increase of wind barrier porosity. The derailment
coefficient and wheel unloading rate of locomotive increase with the increase of wind barrier porosity.
When the wind barrier porosity is 30%, the lateral swaying force of full-load trains reaches the
minimum. When the wind barrier porosity is 20%, the lateral swaying force of no-load trains reaches
the minimum.
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Table 2 The aerodynamic three-component force coefficients
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Fig. 5 Time history curve of pulsating wind at 0 m point
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Fig. 6 Finite element model of bridge
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Fig. 7 Simulation results of track irregularity
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Fig. 8 Time history curves of bridge vertical displacement
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Fig. 9 Time history curves of bridge lateral displacement
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Fig. 10 Time history curves of bridge lateral displacement

when trains run in different position
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Fig. 11 Time history curves of the lateral displacement of the

train relative to the rail surface
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Table 4 Maximum locomotive response at different speeds
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