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Sound Insulation Scheme Design and Effect
Evaluation of Virtual Rail Train Wheel Area
QI Yuwen, WU Jian, XU Jiaming, ZHAO Haibo,
CHEN Junlin

Abstract To reduce virtual rail train interior noise and im-
prove ride comfort, a train wheel area composite sound insula-
tion scheme is designed, and the noise reduction effect is stud-
ied based on the results of experiments and simulations. Ac-
cording to the characteristics of noise source distribution in vir-
tual rail train wheel area, the wheel area is divided into several
regions, and the composite sound insulation schemes in differ-
ent regions are designed considering the spatial arrangement re-
strictions, structural sound insulation performance and light
weight accordingly.  Reverberation chamber-reverberation
chamber method is used to carry out sound insulation character-

istic test of sound insulation samples. Based on statistical ener-
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gy method, the train interior noise prediction model is estab-
lished. With the operation working conditions and test results
on actual lines, the interior noise value after adopting wheel
area sound insulation scheme is predicted, and the noise reduc-
tion effect of the scheme is evaluated according to the regulated
noise target limit. Calculation results show that when the wheel
area plates adopt the designed composite sound insulation
scheme, the maximum interior noise SPL (sound pressure lev-
el) is 67.5 dB (A) in the first compartment rear section and
the minimum noise SPL is 65.1 dB ( A) at the rear wind-
shield. The noise SPL at each position in the train is less than
the design target limit (69.0 dB ( A) ), meeting the design re-
quirements.
Key words virtual rail train; sound insulation; composite
slab; wheel area noise
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Fig.1 Layout of corresponding positions in each wheel area
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Tab.1 Sound insulation composite structure scheme of virtual rail train areas
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Fig.2 Sound insulation characteristic test results of the wheel

area floor sound insulation composite structure scheme
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Fig.3 Cross-section diagram of sound insulation package
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Fig.4 Sound insulation characteristic test results of the wheel

area facade sound insulation composite structure
scheme
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Fig.5 Sound insulation characteristic test results of the

wheel area upper part composite scheme
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Fig.6 SEA prediction model of virtual rail train interior noise
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Tab.2 Predicted SPL at various positions in the train
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