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Investigation of Vibration and Noise Characteristics in CRTS III
Plate and Double-block Ballastless Track
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Abstract: [ Objective]In order to explore the structural vibration and noise characteristics of high-speed railway
CRTS Il type plates and double block tracks. [ Method] Based on the method of finite element, multi-body dy-
namics and boundary element, the dynamic model and boundary element model of high-speed train-ballastless
track-box girder coupling system are established to study the structural dynamic response and noise radiation
characteristics of the train-track-box girder coupling system. [ Result] The results show that the maximum wheel
load reduction rate of the train is 0.053 6 and 0.165 7, and the deflection of the lower box girder is 1/9 673 and
1/8 457, respectively, when the train passes the CRTS III plate and the double-block track structure section on
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the bridge. Compared with the double-block ballastless track, the displacement response of the track plate and
the base of the CRTS 1l plate is smaller, and the vertical vibration attenuation of the track-box girder system is
faster, and the vibration damping performance is better. In addition, the total sound pressure level of the box gird-
er noise of CRTS IIl segment is lower than that of the two types of track structure. However, the difference be-
tween the peak noise of the far field point under the bridge is small, and the peak frequency is similar, both of
which are about 31.5 Hz. The peak frequency under the bridge has large differences, the peak frequency of type
Il board being 63 Hz, and the double block type being 20 Hz.[ Conclusion ] CRTS Il plate type ballastless track
is more suitable for use in high-speed railway bridge sections.

Key words: ballastless track; box girder; vehicle-rail-bridge coupling; vibration; structural noise
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Tab.1 Structural parameters

) CRTS I Bi-block
Parameters Rail Box beam
Track slab SCC Bed plate Track slab Bed plate
Density/(kg/m’) 7 800 2500 2 500 2500 2 500 2500 2 500
Elastic modulus/GPa 210.0 36.5 34.0 34.0 34.0 34.0 36.5
Poisson ratio 0.3 0.2 0.2 0.2 0.2 0.2 0.2

S
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Tab.2 Connection component parameters
Parts Stiffness/(MN/m)  Damping/(kN - s/m) C]
Fasteners 35 10 S IA.S
Bridge bearing 3380 100 -
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Fig.3 Layout of observation points
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Tab.3 Maximum values of wheel load reduction rate
CRTS III Bi-block
0.053 6 0.1657

Vibration response

Wheel load reduction rate
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Tab.4 Vertical deflection of bridges

Vibrate CRTS I Bi-block

Vertical deflection 1/9 673 1/8 457
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Tab.5 Maximum vertical acceleration transmission
rate of track structure

Track  Vertical vibration acceleration transmission rate/%

model A2 A3 A4 A5
CRTS Il 2.74 2.42 2.27 1.39
Bi-block 2.36 2.11 2.49 1.73
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