CRTEC KY MoR BTk R e Rk Vol. 54 No.3
202243 /1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Mar. 2022

DOI;10.11918/202010104
5 il5 75 5 B X i 5k %8 B IR A5 RO H L T BE
R
(AEHTCiE R BRI TREEBE, LT 100044)

W OE. W R ACE T L & E UM Ak A LB AT R R R BB (R R IR B BT 2 B R
BEFARFFRERE R, A TR AREFEN LT AR RBES R FHNF TN, ETHR
TS EIERTINE FRE S mpER i H 4Rk 13 5% L0 E 83473 I E , 3 7 A2 AR AL
PRE RN FHERINNRLR  BHFAMNHERARRRGELE HEME HFRERA HFE;MEXTAA
FREE TR YN ESEA AR T HELE RN AEY, FRERRY. A ABERAEME LS S x4 A
- ANFARKE FFREER BAETENFRKEN N SRR AR HF A 150~320 Hz e # R EF, B FRERE
MEEEMRENEEATMUNHRARARFERIN G H IR TEINE WA RORR EFFENGER A B RRE
Do A FHRARFERLREKI~12dB, HEAF YRR ABRATBILI B, FAHKRIANENFT LT,
KW M E LA, RR BRI ARE R

hE 43S U239.5,X593 XRAPRAERD . A XERS: 0367-6234(2022)03-0114-08

Noise reduction performance of active noise barrier for metro wheel-rail noise

ZANG Chuanzhen, WEI Qingchao

(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract; To reduce the influence of wheel-rail noise on the area along the metro railway on the ground, active
noise barriers were arranged near the metro track. The low-frequency noise could be significantly reduced by the
active silencing system, and the high-frequency noise could be significantly reduced by the noise barrier. To guide
the design of active noise barrier, the influence of secondary source parameters on metro noise field was studied.
Based on the boundary element theory, a semi-free field model consisting of train, noise barrier and track was
established. The correctness of the model was verified based on the measured data of Beijing Metro Line 13. The
secondary sources were then arranged in the model along the longitudinal direction of the track with equidistance.
By analyzing the numerical results, the most reasonable position of secondary sources, the silencing frequency, the
silencing area boundary, and the silencing quantity were determined. A mathematical model of secondary sound
interfering with noise was constructed to verify the rationality of the simulation conclusions. Results show that the
most reasonable position of the secondary sources and the track axis were separated by a noise wave length. The
height of the most reasonable position of the secondary sources was equal to that of the noise source. The most
reasonable position of the secondary sources had a longitudinal interval shorter than half the noise wave length.
Secondary sound could significantly reduce the wheel-rail noise of 150-320 Hz, and there was a positive correlation
between silencing area and frequency. The silencing effect of bilateral secondary source array arranged on left and
right sides of the train was better than that of unilateral sources arranged on one side. Setting secondary source
arrays on the basis of noise barriers could generally decrease the total sound pressure level (SPL) in the sound
shadow area by 3-12 dB, and the amplification value outside the sound shadow area basically did not exceed 3 dB,
and the sound field in the train had little change.
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Fig.1 Schematic diagram of simulation model
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