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Fast Modeling Method for Analyzing the Intensity of Road Traffic
Noise Sources
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Abstract : Prediction of intensity of road traffic noise sources is the key for road traffic noise prediction. Because the
vehicle conditions and road conditions in China are different from those in foreign countries, direct application of the foreign
models will reduce the prediction accuracy. However, it is difficult to establish a local model for the prediction because it
needs a testing field with very high quality and the huge amount of samples. Besides, the model based on standard
experiment may not be suitable to the complex urban traffic flow. This paper proposes a simple and rapid method to establish
a model in accordance with the characteristics of the local urban transport. In this method, the noise at the observation points
is calculated according to the measured traffic data, and then the optimal model parameters are determined by optimizing
algorithm. Inversing the equivalent sound level resulted from the multi-vehicles co-action, a single-car sound-power-level
model is obtained. This model can not only contain a wealth of samples, but also save the measurement time. Finally, a
model is established and validated based on actually measured traffic data in Beijing, and the results show that this method is
fast, easy for use and very accurate.

Key words : acoustics ; road traffic noise ; source model ; local model ; noise monitoring

B2 A2 26 BRI R, 9T BB 4R A R
T80 0, S 75 e A B2 A T T
W 75 oI 70 Yol 7oK 1AM 7 0. 17575

Y5 HEA: 2013-03-06
B & & b iRHEA BRI T e R A3 TR H
(PXM2001_ 178304 112770;
PXM2012_178304_000008);
bt BRI =4 B B I H (8132027)
BB #EA1987-), Lo, AR N, fE i L4, H
A S 7S S R B4 T AT
E-mail: JY 121@163.com

P O 2 A IR T 235 J MRS Gt A — oK
R S e W N YEAE NS U 7 LN 3 B SR L
oIS 2% 3 BREAG R EE NS, i 5T AR 2 2R X 4t
THER B, 7208 77 B KA I 100 )7 N\ R AZ i g
T B AR P

A DAy W 7 5 LA I R R, S AT T e 7R
AT D AE S N Tz PR . VR 2 K
V7 S I AR ] A € 1) 0 S Y AL R A [
CRTN B, 55 [# ) FHWA B AL, A 1) AST A 7Y
W, HE TS S AR 2 e, A ANE



EAE]

T B A G R P T R T ik 141

PR S A7 AR 25 o FHWA BB AE DU Y F TR0 45
FELSEFREAR S dB ' CRTN AR LEAA RN FH T35
ZH —1.8dB~3 dB ), 7EFFUE N FIAT 90 % FITll %L
i 223k ) 3 dB . I A Ok, BRI A 4k T
IMAGINE 1 HARMONOISE #1-%1], 3 H ) J2& $1& H Wk
4 [ 98— (1) A T M 7 T ASE TR, DA e A [R) 475 L
R AN [) 5] SRR Y00 &5 AN [R) ) 1) o ] i
AR HE H b vHE (0 A FH R0 AR AR, R RO 1A o 42
{4 FH FHWA B84, I3 FH 340 B2 Y6 2 50~100 km/h,
T v T B R e S TN o I ek i e —
#% R 34 K 40 km/h B 60 km/h, JF FLiZARE R 2 37 IS4
ot (R ZE IR D0 % TR A5 5 FR AR AR O 1) 22 57
LR FAE DLOR UE UK B2 o BRI, ST A5 5
T T B DA B AT T 15 O T e 7 T ASE R - b
Ciip

DSBS TR A Sy J N R RO ABE 2R () DG B, — Mk
FH PSR 2 58PS Dy 26 9 00 T3l B (1) ek Bk R, T8
K S50 7 1 52 o KL Bl 20 0 e s U 4 7 95 ) s
CYRZE NS T B 4 4 75 T 0 et 7 v ) D556 R ]
g e HE O 2 P 52 56 VA T O, TS
Ty b 00 T 28 A2 2R 4 A e S DL S AR A
VG E SR S S R VA B N N
FRUESEIE 7R AR o EHUARTIX 2R3 i 4/ 1)
T B N 3 S A AR AT 5 AL 2 AN ] 2 +fl) ELAH ) 4
e BT ST IR 3 e P S LA R B

H TR IR ), AR SCER T P ] BT
FE T AR TR ASE AR 11 7 9% 5 12 5 1 DA SIE B U 2 R AL
TH 5 T SOV Rt P T sk P S A A
g P (10 AR B 0 T 1% s 1A S, N T A 2 e
PRI 40 Z 5 R 22 50 4 SL A P A3 20 1)
G, OB AT B BRI, RS T IR
A TR T TR] o DA S o 0 T 0 1 Oy A
K FEh, O R S WA b R T G 7 YR A R 05

1 RSRERTEMR

11 EMSREIHAE L

I U AU S B0 2 B X SE IR I H e AR
BIFFE A R b E SI2 36 3 415 e ] P Ll 24 A s )
T3 O R IR 1) 52 56 I 4 1270 T R A A
D55 St I A7 AR T R 3 2 A 7 )
BT T WA E -

S o T T A DL LU AR HE I LR AR 2, HAR
AST AR RS M T I s AT DU T ORE
SRR TE B AT IR 72 PR RE 18IS
RREBATIRGS . RIS AT IR LR R i Bl

PH B AT ST AR % 370 11 5 30 3 %, R T DA DL S e A
REIBAT, L E— Bl 40~140 km/h; EREIZ 1R A&
e AL T 5 5 A8 ST 5 3 0 1, 2400 i
TS — A 10~60 km/ho o 35 117 16 B A8 X
%, WAC X () BE 18 H 75 1 000 m AN, G487t ia
A7 I b 52 3 A8 ST R R AR 5 KT 1R 5 i, o ek 3 A
B0 HAR AST R A AT R . EXFh
85O0 T ) F B v S 56 17 2 ST P 2 e s ) A 24
FH 5B 18 B 2 SO AE A M R B B IR
AW AR T B A TR, TR 25 AT A AR
HESZI0 37 2 M R AR B I v 0 T A3 31 T AN ) 2
T AT AT B A PR B AT AR 2R 7.5 m Ak ) M S HE R
AR CUSINBEE & 1E & ™ HlR TR XA FS
KT HTE A AR 55, R0 R AT IR | A A
AT HOR S IRWA B AR, fELUBIE . A, A
Z: 2 A ASTBEAY, o — ek 117 38 266 A8 30 It 5 A A&
AR I, HAEILIERE R IFHF 5T

AR B PL S ) R R R T
BT DL R it 0 5 e AR A ] 52 B i 100 P — M
T8 % . IAA R AT % AL T8 T AR Y B AR T 2%
s AR AT DU B TIOM 75 2 =15 5 +% 1 I
o YR AT LA 22 00 B 1 75 A, thm i B
R INRRR R ABIEAFE S EA S N IE, Qg
S8 I RE B TR 15 0 A5 5 I A AR R L R R B I,
b THT RGN 2 AR Dk A Y AT A ST D R U
S0 I ) — MR T 3 SR A M S R S T R, %)
TH 6 R R LA BT 5 i AT B 1L, Al 2 FE AT BT AR
TSI 56 37 W0 PRS0 R S T 2 A 7 I A 3 M 7R
PRI SRS Z TR R DGR, A5 Dy 2 20, B
5o 1N LRI A R B R

58, RS AN R 4R T A AR LA
SO IS AT RS S5 4w A AE B i) — Ml i
5 5 55 BE I 057, SRAE— BEW TR N IR S5 RO 2k A
G, [ S H 00T R B[] Bt P A [i) 28 28 25 1) ke A T
B, BRI R L SRk Y RS ELE
Ko RGN BE AT ARMELL AR B, 4K IEIREE 500, Ab
B s v] DO ALE 1 R TERRUE S50 37 3R A5 1K 2
W RS2 75 R i iy . RIS 5037 77 0kt
X FR 3 T, B T IR O A A
BATIRES, (A BRA% S WUtk Tl PR S B RS A0, PR A 3
(1 24 RO RS 70 B AT AN b AL RFAIE

1.2 RESHNRE

W 2 o, A8 v B AN TS 7 IR I S DR O w
B, W viss, 7 A8 2| B, C sl
AB T BB BN 1 B AN AT B B C I O



142 Beom 5 Ok o) #® Ol 5344
T, A DR GH)RIE
Ly, =a+b-1g(V) (6)

P 1L REAUL S o e B R

2. JE R ACIE M AR I B R R

R Z 0, WIFERERS Z1] £, C A P o kg 1
= w/2’rr(r2 + (vt)z) D
C 5 7E A T AR b, dt I ) Py 42 08 21 1 75 RE A
Idt, # 5)) 7 U5 AT ZIFF 46 B A sl m) B2l 2111

MAEBEE N
(=W vt _my =
E=[Id zﬂmdmg(ryn T,)

Y (D, +d,)

2mry
Hd @ = arctg(vT,/r)@, = arctg(vT,/r) » LAY N
IR
£ TN Be A B AR A Dh A ) n N ah A, B
A [) PR 3 3 It % B AB, U] C A2 03 1R~ 3 7 i
CIECY NN ]

ronE _ (Pt P,
I_T_T( 2Ty ] (3)

M RO S A P e X, FFAB 5 Le=Lis W
Ly =101g1 = 101g’”‘)[¢' * (pZJ )
0

w, '\ 2mrv

ZREMBHEIE, A (DO LLRIR N

L. =L, +101 g% +AL (5

Horp AL AMEE R R B IE, v DUARHE (R 855 5%
Wi PPN F A S D) 75 BR 55 Y HT 2.4-2009 U9 FR AL ()
VEVEEL, At n] DLk Y [ A s s A v 42 20 T v
L, AT DL A AT B SR, IR BB TE I H .

L R g P YIRS T AR ) S R R R AT
RS . HA ASTBIRL WA T AR e s IR

2

Hop o b WBIHZH I LR 1. RRATR
] 5 5750, 45 2 2 4 T 5 e
B AL afl b.

1 HAASTERAFASEARE T

AN GRERY a. bIRHRE
[N AR R
R ERickS ek s ERiekS
a 46.7 53.2 82.3 88.8
b 30 30 10 10

ANTRIZR B A0 (AW S AR ) 73 L 2) AE RO
AR ROESE A PR T AR RN -

2 HA ASTERUAN SRR IK 4 7

[LES e Ballpan AiE
7R AL 10 NI
LTk
N7 RMEAEIT47m
MR ,
B AT 11~29 N2 |7
HEITE
i FAEHELS
ElE: e ukIPN
LAE‘I _ 101g2100.1/“\..«. (7)

BE A% A0 B T ML R DR 22 1 5 R s/ (R AR
W40 5 N B 2K W) H b ek B0k

M N

F=3 Ui = Ly 4 (8)
Herf M A A [ 9 L A F Sz B B H S
S i A B SR ALK Lo 56 B
55 7 ALV A A L e
2 S B UL 5 L, A SR 4R B T AR R
[N (o
55 J5 R A B B, R 5 S B B0

2 S5IEGIIE
21 MMEIESEE

ARAFFEREECAL 50T X KA PE R YR Bk )
RAET = P45 2 30 B A R BIF 906 52, I A B Rl i 1.2
m, JH B AMINTE % P02 7.5 m, WA 5 min N 25 A0S



513 A A I M 7 e L AR 1% 143
3 WA BB
TE I 44K 2Ol KA VR PUFA ENMEPN |
18 P KT R FT
VS 20~60 km/h 50~80 km/h 20~60 km/h
e 1370 veh/h 12 800 veh/h 4000 veh/h
HL 45% 1.8 % 8.8 %
78 ST T B 18 A S I 1 S T R T s 22 S Rl T
BIE HEAY) A PE>30 % % Tt b S>30 %
T Ui WEE13°C H 1] #E>30 % WEE12°C
(Z ¥ HJ 2.4-2009) 1% 40 % T 13 °C, IR 45 % HEAE30 %

2 AT LURRH N PR 2 i A R R Y A, O[]
I U SR AR L AR PR BEAR BUAE 18 1 (0 8 H » 00 38 1
AR DL AR 3.

HI TR BEE IR AT+ Y — 36, A
FEREHGE I, 4 T ORAEE IERIAER 1, I B0 168
M0 BRI DL, 02 I AT ARTRE Ml 55 52 1
BUNREBOEAT . 0TI AW ST A L U B
BORZES IS OL, R EORUEIASEAE 1A BEVER SR
ATEMARIE ] -

22 HESHUHE

R ¥l AR AT Y g DU 24 B0 S HERA R B4
BT TR A e S s 5 S R
100 m ¥ [l AT AR 6 B WL FR) T 75 52 ) [ -2
A1 B I B ANTE o K TE RST8] 2R
A o BEOUL I P 2 AN S5 R P A UL 20 o SRR
LA YRAE WL e (10 75 s 20 P 8 45 28 T e A2 U0
HEPSYAEN/

W H fmincon B850, € MU I AN 20 AR A1, 5K
fifp H b bR ) B/ MEL

10<a, <100
o 5<b, <50
Q\ L
SRS 10<a, <100
5<b,<50

H % 4530 B AU g, AHTR), SR F 2 AR A 1 (RO 5
H A AST L 3 e 2 B0 BEATU0AL . H A% R ZU4I
S 19 2AE A AL B 2240

a,=809, b,=11.4;

a,=177.6, b,=16.4.,

a, by | ay by SRR R AR R
BT RICPUINAIE =1

HRE H A AST BRI (1) JEAR RS T A5
D2 AR DL A A 7154 T I A Hh Ak 5. 2 75 1)
R L2k, K 3—4 PR

Bl 3 AR o R il £

Kl 4 R ARG 2

BT LU 6 TR R 4, AR AR I B 2 7S
Dy Za g bt H A AST A5 B 22 75 Ty 6 0 ws vy s X1
T2, A AR 1) B2 75 ) 2R 2 L H AR AST AR Y L 4
75 I 2R 2 WAL, B B TR AN T 388 K, 1 22 il 2
I8N, L 55 km/h I AST AR TR B 75 7S 1)) SR 2R Ik A
ML PR s o e g Pt m] W, 3R A A A
FE YRR TS H AR A TR, Hi51H AS)
A5E 700 45 (18 11 B 2 75 1)y A8 2 ARSI E AT PO 2% 3 iR
=,
23 ZFRML

e SR 5 0 90 1 SEBRHE T i A A



144 -

5k

Es) [ i RV

S AR ASTRUI R0 S5O Sl P Y
FRRIEE T IR A7 R G MET L, B 5 R
LK R L AP 57 B, AR 0 et
USR5 5, AL 4 5 LIRS AR 7
A SO A 2L

B 5 b KA T A5 s 28 5 Sl 75 i 0] Bl

Pl 6 G P DUBR T 75 s 2 5 S 7 s o] B

K7 B R TN P s 2 5 S S s Z0nF Ll

N TS B (Y R T AR E AR SO S TR
AN RIS Z AN 25 A )P 2 i 22

MAE = %;’ LAeq-"‘e“"" L

Aeqcal,i

M 8 H ] LA« X = AN I i B, A gk
IR FROI 1) ~F-340 15 27 350 /N1 ASTARSE BTl 1 ~F- 1) i
25 MV KA P DU PR LB R TN KB A AST A
TR TN P ~F- 359 AH F 58 22 43 5l R < 0.75 dBL 1.32 dB.

141 dBo Il S5 B4 3 ) A A ASE 7R 00 £ ~F- 32
PSP :0.51 dBL0.68 dB.1.22 dB. LA_E 3
B, AR HA BT TR 45 AP0 T ASTRRLAY FL &5
T DR P S5 o 0 ) B A B I 2
K50, BT P A T B A R S (T

48 AHUILHIT 15 AST BRIP4 % 04 e
3 4 iE

KT TR AU S0 1 RN 5 326 SIS B
T BT WA, LA S o Wi S it 1 FLAL
BREVE s TRCHE H A b A 0 A T gt 75 5 A Y o K
R 5 T A RIZEGUR 2 G 1Y DL R N e i
AT RS SFATWMIRAT B, 7870 5wl HH A T 1) A8 38
TR s FF HRRh T A it 5 56 37 B33 &8 X I 2R
B, R T AR I, R AR IN TR AR R AT T (R
A I I B T BN PR G [ 225K, (8 T 445, ARt
TN FLAT A AR A R YR AR Y g S, uE
B T 9% 7 VA HE A B 1 A A AR TR 7 A R 3k 15 T %
A T e PN A B g

AR S A% AT PR P kT 3 B R AT S, W A AR
T LA BATIRS A T2, i s A w2, i
AR ER LGRS TS B R T
RRUERIEAT TRk, 75 LA 1) AR rh ik ik — 20
(RIRIEFT, 3B A iy AN TV IR RE B

Bt

S b T R 2 B R B S B BB AR R IH
PXM2001 178304 112770. PXM2012 178304 000008 I ]t
BT A ARER R T BT H 8132027 4R 419 437 H5 o
S 3Rk

[1] Kranti Kumar, Manoranjan Parida, Vinod K Katiyar. Road
traffic noise prediction with neural networks-a review[J].
Theories & Applications, 2012, 2(1): 29-37.

[2] Oyedepo Sunday Olayinka. Noise pollution in urban areas:
the neglected dimensions[J]. Environmental Research
Journal, 2012, 6(4): 259-271.

[3] WHO Regional Office for Europe. Burden of disease from



EAE]

T B A R 7 i PR VR 145

environmental noise[R]. 2011.

[4] Steel E C. A critical review of some traffic noise
prediction models [J]. Applied Acoustics, 2001, 62 (3):
271-287.

[5] FHWA-US Department of transportation federal highway
administration. traffic noise model[R]. Version 2.5 look-up
tables user’ s guide, FHWA-HEP-05-008. DOT-VNTSC-
FHWA-0406. Final Report; 2004.

[6] Murphy E, King E A. Scenario analysis and noise action
planning: modelling the impact of mitigation measures on
population exposure[J]. Applied Acoustics, 2011, 72: 487-
94.

[7] Law CW, Lee CK, LuiAS W, Yeung M K L, Lam K C.
Advancement of three- dimensional noise mapping in
Hong Kong[J]. Applied Acoustics, 2011, 72:534-43.

[8] Harmonoise technical report- deliverable 18, harmonoise
wp 3 engineering method for road traffic and railway
noise after validation and fine-tuning[R]. 2005, 1, 20.

[9] GB1496-1979. HLal =l 5 il 5 5 ik [S]. bt b E AR
HEHH R, 1979.

[10] GB1495-2002. yA=INIg AT Bt 2= 4k i BRARL B 0 1 7 vk
[S]. dbxt: H EFRAEH AR AL, 2006.

[11] Yamamoto K. Road traffic noise prediction model "ASJ
RTN-Model 2008": Report of the research committee on
road traffic noise[J]. Acoustical Science and Technology,
2010; 31(1): 2-55.

[12] 4 B, XUBERE, 28 84, S5 (5 5 10 A2 30 M 7 1)
S AMHT. KRS SHRENIEH], 2010, 30(6): 109-113.

[13] ZEAHN, B . 3 e 0 T e 7 Pt A 20 AT 0k e 7).
INERFEHE, 2002, 15(2): 56-59.

[14] RS, XIFFE. 23 % A e 75 PR R B [0). 2 AR
A, 2005, 24 (3): 147-151.

[15] FREEORAHE. HI2.4-2009. FRBE 5w 7 A7 5 00 - 75 3 )
[S]. FEFAEER A AR

[16] Alberto Ramirez, Efrain Dominguez. Modeling urban
traffic noise with stochastic and deterministic traffic
models [J]. Applied Acoustics, 2013, 74: 614-621.

O@00@COS00 400 @004 C0OS 00 C0S 00 C0$ 000 S 0000400400 ¢00$ 004008004 00e00 ¢ 00 e 004 C0$ 00006004 0O e 0000400400400 e 004 00800400800 ¢ 0060040040000 6000060

(EEF 94T
K2 RS R DR A
5~100 Hz 100~400 Hz 400~1 000 Hz 5~1000 Hz

JAEC A 4 105.91 100.79 100.76 102.23
JEIECK 6 103.69 98.54 95.96 99.49
JEIEC A 8 101.98 96.99 98.29 98.89
JEIECK 10 102.30 98.14 98.77 99.07

4 % iE BE X

(1]

Mead D J. Wave propagation in continuous periodic

AR BET AR OBE A P S BROIR BELJE 2 R 35T
TATRICHEBE, PRI IR M ) 7 2R S 20 AT T A
K 25 JOns SRR R AR P S . 49 BN £
-i//t\;!

(1) SHBAFRBUREE A B e M A LE , 78
RS (RIAIBE AL » VAR B 0 4 S ML A I 1) — 4 S
JHCIRBILE 45, JLAR N 75 D (B 2 BEAIG

(2) MR 4 P I BRIR L JE 254, A2 — e f8
JEE P3G R HURBELE RO SHOBE I AR , 2% A J AR 75 i 5 o
JIAF B RRE L BRA . 1 BH e e i AR KA
11154 S A RS 7 Tl AR IR 1K

(3) FEFILJE B AR — & T2 & » AR A 1Y
BROARBELJE &k Ja A — o B eI, 5 g 1) e
PRI AR R b

structures; research contribution from Southampton[J].
Journal of Sound and Vibration, 1996, 19(3); 495-524.

[2] R ERAKR, W, AR, AF AR IMI. Ab st E B
b H AL 2009.

[3] B U8 HE TR AR K R A5 R A BR AL ST (D). ik
P R, 2006.

[4] JHWIW, Fhak, Bk, 30 W, BUBEE. AR e 45
R AR A B RO WF S 9 T[] e R S R E W &,
2012,39(1):26-29.

[5] BXadiwmn, Be3LAn, (7 %, THOE. A RoC S AR RS
F 4 A 75 4 A% ) T 0], 7 K 2008, 27(3):
464-468.

[6] XUMEAR, 7 . BHAR T PO B 4l i 3R 5l L5 P S 1
SN, #RBN 5 i, 2003, 22(4): 76-79.



