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Abstract: In order to study the structural noise of simply supported box girder, a 32 m simply suppor-
ted box girder was taken as the research object to carry out a vehicle-bridge coupling dynamic analysis to
figure out the vertical wheel-rail force under the effect of track irregularity. In the sound field analysis
model of the simply supported box girder with the vertical wheel-rail force as the excitation, frequency
distribution characteristics and propagation laws of the sound pressure were analyzed by the method of
combining boundary element and finite element with the dynamic response result of the simply supported
box girder as the boundary condition. The influence of traveling speed and plate thickness on the struc-
tural noise of simply supported box girder was mainly studied. Studies show that the frequency band of
bridge structure noise is mainly below 100 Hz, and the noise sound pressure level above the roof is the
largest; structure noise has obvious attenuation characteristics during the propagation process, and the
noise sound pressure level decreases with the increase of the propagation distance ; the higher the vehicle
operating speed is, the greater the structural noise sound pressure is; the greater the box girder stiffness
and roof thickness are, the lower the noise sound pressure level is;under the same load, the structural
noise sound pressure level radiated by the single-box double-chamber box girder is lower than that of the
single-box single-chamber box girder.
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Fig. 1 Vehicle model and bridge model diagram
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Fig. 2 Mid-span vibration acceleration curve

3 MREMIRESH

TE VA-One 75 2247 FUE b e o7 B R 25 0 1Y
7 BR TTAR R I PR 45 44 1 G RE s AR A, SR AR
BATTRATE PRES IR 32 m 17 S22 . RHAR R AS
P AT R Al A BR 3EAR N AR S 0.3 m, iE A5
0.45 m, JIKHUE 0.28 m, X} BT HEAT B IC R A%
153, BT ORI KA 0.25 mo, i JEE AR A
BIAMCR T SEA AR 50 JE A7 A5 401, RS 8 Al R
0.184 m ,IEME 0.2 m, I FEH HH 1/3
R ARAR I M N TEAT SR 15 v SEA B8 Al 1) e A )
L L, SR A o0 U SR s 1] N A B S 4
P P AR S R

3.1 FEFER

RWFFES) L B AT (] S AR R BT e AR A
Mg 7 4y 7 s 2% o B 5 5 72 1) A A RO R R B
HAIE N IE I 16 D R E AR X R, A
P1—P3 i F TR 5 H A 1w 1 1, 5 T00AR %% ] ]
F5R 5 3.1 m; 355 PA—P7 {5 TIRAEE %
T IE R, SR B Rl EE 4y 5 1.3.5.7 m; 3
M P8—PI12 A T L B 5 IE R J7 10 m Ab i) —
], 4% SR T BE S TR 5 m 305 P13—P16 433
T A7 S GR s v L 2R 25 m A, R 1) B S ] B
3 m, R IE 3 R,

§ i’ P
S Py 8
A

\‘_ / P
= s
— 5!
O_'P4 147 ]
g 2
St i
gﬁp() B 8
S|P Py i P P, Pyl=

500 1 500 ] 500 1 500 1 500

Pl 3 ey i A P (AL s om)

Fig. 3 Sound pressure field point layout diagram
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Fig. 4 Linear sound pressure level graph
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Fig. 5 Sound pressure level distribution cloud chart
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Fig. 6 Influence curve of different vehicle speeds on sound pressure level at field points
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Fig. 7 Influence curve of different roof thickness on sound pressure level at field point
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