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Abstract

In order to obtain the distribution pattern of noise along the tram line, the typical operating section
of Dalian Tram 202 line was selected as the research object. The noise along the line was predicted
theoretically and simulated, and the noise in this section was measured on site. The theoretical,
simulated, and measured values were compared. When the tram passes through, the noise on both
sides of the line exceeds 70 dB (A). On the side close to the tram, the tram noise plays a decisive role,
while on the side far from the track, the tram noise and road traffic noise work together. When there
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is no tram passing through, the traffic noise on both sides of the road is below 70 dB (A). This indi-
cates that the operation of the tram will have an impact on the buildings along the line. In theoretical
calculations and simulation predictions, the noise of trams is relatively low, while the noise of road
traffic is relatively high. This may be due to the fact that the sound source of trams is far away from
the sound receiving point, and the running speed of road vehicles is higher than the actual running
speed.
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Figure 1. Surrounding environment of the line from No. 202 tram to the Second Hospital of Medical University to Xinghai
Park Station
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Table 1. Preset parameters for tram noise calculation

=1 BMBEERETENTRSH

15 m (M1~M4) 40 m (M5~M8)
S H
1 2 1 2
Do 7.00 dB (A)
Di 5.48 dB (A)
Dv -10.46 dB (A)
Dik ~6.55 dB (A) 3.15dB (A) ~5.90 dB (A) 6.07 dB (A)
Dsk 49.21 dB (A) 50.60 dB (A) 50.00 dB (A) 51.0 dB (A)
DLk ~0.58 dB (A) —0.68 dB (A) —0.61 dB (A) -0.7dB (A)
Damk -4.39 dB (A) —4.46 dB (A) —4.42 dB (A) 4.47 dB (A)
7Ry it FLIRZ
H R AR A
P ERE 22.3m
P BEIBAT 35 km/h
Table 2. Preset parameters for highway noise calculation
F 2. PEBEFHTRENTRSH
S 15 m (Zkix A i) 40 m (£ e fN)
( Log)x 80.19 dB (A)
( Log)s 68.24 dB (A)
N % 179
N . 2778
% 40 km/h
witye T
T 1h
AL -0.018 dB (A) -0.078 dB (A)
Leq 67.68 dB (A) 63.35 dB (A)
Leq » 67.64 dB (A) 63.31 dB (A)
TE gAY I BRI
T PRI <5%
AT 20m
i 2957
HAE L 6.1%
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Figure 2. Plan of acoustic model along the section road
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Table 3. Equivalent A-level of 8 prediction points under three different scenarios (dB (A))
F 3. ZMIERT 8 MM S AIE A BELR(dB (A))

bIUPE M1 M2 M3 M4 M5 M6 M7 M8
EHHBE 57.9 55.4 58.7 58.6 49.4 48.9 49.7 49.0

N TE % A 68.8 68.5 69.2 69.1 73.1 71.6 71.2 715

A R R TE A8 AT 72.3 713 72.6 72.4 73.2 711 71.3 71.6

MFE 3 FHE AT A, A PUE AR, BB M (FEIEPUEN)E: N 55.4 dB (A)~58.7 dB (A), YA
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T 20 57.65 dB (A);  TEFE A (G B HLIE ) 75 4y 48.9 dB (A)~49.4dB (A), VUMl T3 75 &
2N 49.25dB (A), LM ELAIISF-3475 8.4 dB (A).

1M A TE B A @R, I8 B A2 (G IR PUE M) D 68.5 dB (A)~69.2 dB (A), PN & ~F-34 75 2
68.9dB (A); 1 H A7 Ml (G 2 HIE M) B > 71.2 dB (A)~73.1dB (A), PU/MIl S 5% A 71.85dB (A),
A A2 351 2.95 dB (A).

PR AL FE R, G A (SR PUE M) D 71.3 dB (A)~72.6 dB (A), POANI 2P
FEEZN 72.15 dB (A); TEEE A MIGE HLIEM) S 71.1 dB (A)~73.2 dB (A), VU375 R
71.8dB (A), PRI A RGAHZEAK

M 3 AR, SR TE P — M T 2 S B AT IR PR S, A U 2R N S B TR T 2 o TSR
T, I AT M A Y P R [ B P e AR E . AR R S T )\ R S R R AE
71.1dB (A)~72.3dB (A)Z[i]. FETAHHZEM, T35 g iz &6 S i ZE M5 0.35 dB (A).

ARG R T AT T R RIS AEAE R, X X R 2R B T R A AL A AR A an ] 3

[ >-99.0dB
I - 35.0dB
I - 400dB
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[N - 50.0 dB

> 55.0dB
I > 60.0 dB
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EE - 75.0 dB
N - 80.0 B
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Figure 3. Noise distribution along the section road
Bl 3. XEERR%EESmE

RT3 RIA, SETIE A AL, RIS, Wk 85 dB B b, BEEIEEAL
R, PR ORETR N . B R R-99 dB 1 X IR AT A AT . 7RI I AT M EE B IE L 7.5m Z A
A ZELR R MR B R0k 7.5 m 2N, 7 RZe#ad 70 dB (A).
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a3 T A L R TE B R AT A TE B AT I, PIRRE LR, TE S A A RS . AR
Wi OB L ZE AR S A ) (GBIT 5111-2011) [10], Wl A 1~4 7EJE M 20N, SEin G944
P, fERAIEPUE O 7.5 my BTN 1.2 mo BRI A A 2 O M 7 R e R, R IRRR S
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] 1 min, EE 10K, HESEMAFSL, HEE 10 ARENEECFOE, POV SEEsEE. 7EA
1E T A FEsh bz, B 3R, WEARFHE. W SR RAEH. WS, XEKT
5m/s.

FRYE CGREERMA PN HoAR S 35T B8 2238 ) (HI 453-2018) [11]F0 5 R 35 5 & hrifE ) (GB3096-2008)
[12], 5 5~8 A EAEE AN, (& aRiE A% 0.2 my BEESHLTA 1.2 m, 1d3% 20 min MEA 04, JF
TR T YIE AT % . IR R 2 TAE H A9 B4 9:00~10:00, 4 RSB, WS, LHEHE, 2K
&,

@ S5 B 2 R B, MUVSROES: A BN R, o R, Ol 2
R, EREAEEEN, FIOERIESS M, LSS A FIONTFN R, HR K W Lnax F /N
2% Lmino

5.2. MXLHR
T 1~8 B ZERE I M S L T S L e A R AR AR A TR L% 4

Table 4. Monitoring results table for measurement points (dB (A))
4. MR EMEER (B (A))

M1 71.9/61.2 61.2 10.7
M2 70.5/59.1 59.1 114
M3 71.5/60.3 60.3 11.2
M4 73.4/62.3 62.3 1.1
A LR Leg B R S Lmax /N R Limin
M5 74.3/65.8 81.3 60.7
M6 71.7/68.2 80.5 61.3
M7 72.8/65.7 814 59.8
M8 70.1/69.1 80.1 57.9

M 4 TR, WA 1~4 B KREERL A 0N 73.4dB, B/ SR A F il 70.5dB. il £ 5~8 B KEZERE
AFEYCN T43dB, Fe/NERL A BN 70.1 dB. IR FTLALIN A e S T T 70 dB (A).

IR AL A, SR A R CRFFAE 65~70 dB (A)Z 1], MR H 70 dB (A
PRAE. XKW, EAEBEERZENIBOLT, ST A0 K5 S BUBCE SIS A 5N 3 —
WG, WA 8 MAER A FE B Ay, HEDIIN AL 8 S8R0 A 75 i = ] B ¥ i Rl 2 i X Sl e B %2
AR R, ASEEAE A BRI Bl I R o e A A R 7S R A BT

53. Hig. {TEMSTMEXS LS4

2 5 ER . SERAMT A RN BAR . T DR A U A AT A, BRI A0 I B K ZE (B B
FED 3, 4 11.13dB (A), ARG KN FEREAT BR THS I R BN IR B, EAT 05 5O, I 3 A
BIEIF HA R, PG EZER. ARG ABRFREAERE R, B S e 2E, B0
VAR B ZE e R R o (RN AR AT SN I 2 A A7 NS A VG e A IR 40, T T A B0 v 5
R R AT H I, T =F U LA — iRz,
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Table 5. Noise theory, comparison between simulated values and measured values (dB (A))
5. RFEIEL, HEESSIINEXTELB (A)

Bl B AEE [eciist] [CE-pobeiy
ERR/ 5 FL/ S BRI BLISE I ERR/ 5 FL/ S
M1 47.57/57.90/- 66.34/68.8/61.2 66.37/72.3/71.9
M2 47.57/55.40/- 66.34/68.5/59.1 66.37/71.3/70.5
M3 47.57/58.70/- 66.34/69.2/60.3 66.37/72.6/71.5
M4 47.57/58.60/- 66.34/69.1/62.3 66.37/72.4/73.4
M5 45.62/49.40/- 70.67/73.1/65.8 70.68/73.2/74.3
M6 45.62/48.90/- 70.67/71.6/68.2 70.68/71.1/71.7
M7 45.62/49.7/- 70.67/71.2/65.7 70.68/71.3/72.8
M8 45.62/49.00/- 70.67/71.5/69.1 70.68/71.6/70.1

AT T B A IR I, I B R B E AN, (ESE T SE, X RUVR TR IE K
A7 B 2 DA A mI AL 2 35 ST 48 DA S 20 KT B AT N R AT S5 TR RIS 2R T S B A A /)N

YA BN [F I B AT, A 5 BRI nT DUE 65T M1~M4, 38 A7 SLE ZE (B 7 4.93~6.23
dB (A)2 [a], FREAISZIG(E ZH1E 4.13~7.03dB (A)2 [a], 1 EASLIG(E Z(H1E 0.4~1.1dB (A)2 ], FHit
18 Ee A7 B AN S IO AR T35 73 B4 5.78 dB (A). 5.46 dB (A), X 3 E L KA TH G S 42 0 75
I%, /N TIEBRASEME S, fEIATH, HPAREME 2. H5b b, ERTAPREM, H SR
AT EE S 10 dB (A) LA b, a2 T M P, S A AT 2 6T M5~M8, BRI NI HLAH ZE (A 1E 0.42~2.52
dB (A)2 8], FEISFISLEGE 22 EAE 0.58~3.62 dB (A)Z 8], {j ELAISLIG{H 2 7F 0.6~1.5dB (A)Z [H. Hi
18 EE AT BB AN S2 BB T 2070 BMKZ 1.11 dB (A). 1.55 dB (A), X &2 KON RS T3 rh il B A2 8 e s
MITRME e, R B AP —M, &AM B, I ERK.

AR DA B S, R IIUBIE 0 IX )P 75 Ay DT 0bb T 368 3 RS DX B8 M 7 B SR Al 43 A A 7 A58 o
SORAR, FIAITER PR ZE PO 1 v R B R P 2 AT S DR R S T AT U

6. &it

AR SO L ZE T A AT [ TE B VR 2R R AT T B AN AT, AR AR A

(1) scirh, AR EFE RS SCE AT, FEIEARE N, PR ER AR E N, EBRAS
M FE T N T BB IR — ], PR S ERRAEA M 70dB (A). ERE B LG
L, TE R A2 e 2T 70 dB (A).

(2) X T AP EFE RSB IEATI, FIR, 7 FA ST R BT . 7SR U ZE O B e {E fw
X, XFERFAPAHREISTHERM A EIEEC, DT ER S 10dB (AL 1, 15 e %t e
PR TTRR T 208 o 0 T, ARSI TR AN SIS ME AR Y, A B ZE TR AR, P A I T
B e X ATRE R T, AP ZE R B S fa, 17 B R IS AT B b SR ig AT 1 B i
F
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