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Prediction of High-Speed Train Equivalent
Pass-By Duration
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(School of Physics Science and Engineering, Tongji University,
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Abstract; A prediction model was established for the high-
speed train equivalent pass-by duration at a speed of 300 to
380 km + h™!, and the corresponding calculating program was
written. Based on the test and analysis of high-speed train
noise, the directivity index, multi-source model and travel
time correction were utilized to adjust and improve the
numerical study of dipole source acoustic radiation. The
validity of the prediction model was checked against the 300 to
380 km * h' experimental results, which was in good
agreement. The equivalent pass-by duration coefficient of
high-speed trains increases gradually with the increase of
speed and presents an opposite tendency at the near field and
far field distance. The previous conclusion that the equivalent
pass-by duration at the near field is equal to [/v is no longer
true at high speed.
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Fig.1 Prediction model of high-speed train pass-
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Tab.1 Noise reference levels of high-speed train at
300 to 380 km + h™!

HEE/ RS /dB(A)
(km+h™)  EHLHE  FHLEE TR A P IR
300 86. 6 90. 8 86. 4
310 86.9 91.5 87.4
320 87.1 92.2 88.3
330 87. 4 92.9 89. 2
340 87.6 93.6 90. 1
350 87.9 94. 2 91.0
360 88.1 94. 9 92. 4
370 88.3 95.5 93.9
380 88.5 96. 1 95.4
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Fig.5 Comparison of measured and predicted data at
300 km+ h™' and 25 m
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Tab.2 Comparison of predicted and measured results

at a distance of 25 m

R/ SERB LR A/ FIRtiR/
(km + h™1) S A %
300 5.17 5. 05 —2.3
310 5.02 4.93 —1.8
320 4,82 4. 80 —0.4
330 4.62 4. 68 1.3
340 4,60 4.58 —0.4
350 4,59 4.49 —2.2
360 4.56 4.49 —1.5
370 4.63 4. 60 —0.6
380 4.70 4.78 1.7
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Fig.8 Equivalent pass-by duration coefficient at

different speeds and distance ratios
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