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Highspeed Train: Sound Power and Noise Propagation Characteristics
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ABSTRACT

For a rail traffic noise, a typical source has a length of 200m~400m so that the noise pollution areas
have been located in the transition regions where the sound level drops between 3dB/dd and 6dB/dd.
Therefore, in this region, parameters such as a horizontal distance from the track, the geometry of the
ground surface, the environmental effect, and the boundary impedance condition play import roles,
especially in our nation’s situation. In this study, modelling techniques for the finite length of noise
source have been investigated in order to evaluate the rail traffic noise level. Then, noise correction
value ASPL for various location in the track region is represented by the non-dimensionalized
horizontal and parallel distance from the track. As an application, a high speed train is examined. Base
on the noise data measured for a Eurostar in France, the sound power value per unit length /7, is
calcuated. It turns out that 77, is 109 dB. Overall sound power from the highspeed train to be serviced
in our country is expected to 135 dBA.

of oles] Zalo FolE wid 400 kme] whe

LM =B o]l M I glch weh }ALES BEE e 5

A W A v4E W ZohdE Faon

=A%, Fdsh wEr)He) nsse}l 3l Yoz dgEe A Fuse] 27 =239

F7hE QA8 2T AT AR F538) 2 Fuo} AARBE B & gle A4 Aokers
AHI ol 58] AR EFde] Pose AT dAdste o Bdg Hog wuw

Al AR goiEm glon 2nle) Ay Yoy dubdoz Axzhate] olF B Aba| by ApEg

AETE G2 489 AL gt 3F, 08 4 AN AF Rz FalEe wes Adue

37 FAAE 54 Aoz @ukdc 2 B o 5~20% FE2 AHA 9t} o]Fo4 2gut

o FALELGES BAHLE] FHFA W 19 AL el AATAL e 3~4% HES @

& 28 23 9leh, Ball Faolrh feUgel R nHea) A

I : , mEAEe] WA §ARE] 2SAZE 99

=

A& 31 ] AREZEg AEA ] HE W) gRe] oAby
A2 w2wo wgMe dAshE 34 Sglet,

FAREH o] olFdte LgsdA tAse

"3, Tt Foioist 7)A T e FRe 2, ded, AdeY Hed 52

A, dREEHATY 2 Twd 7 gla oo FE FEE 25 AA )



2 Ao 8%
G ERE PSR LS B E RS
o AAelgtsbe) wlel olslq AgA 53, A=
Fo) segelA wAHE SRIAE FARHT
el Agohe wel, WG Field Ao
Fe 4l 4ol

Azt o A whal, 3A, ARF F
7

ol 3t A& FollA FEAole Aol EH
2 2 4 g dEZA drh Axagelst &
At HEALE 2ELSFTAM FFVanTH =
Bl oo AWlAE o] 2gIwE <]
3 ole] LG Fulela] o]l i A 4
o] &7Hm glvh, =3, FF aHFE T AHEE
ek Epcte] fejubefel A od" Zem Hol
2gE7 Sdeld A FLA Ha e kel

o,
o
X
)
2
g
2
R

o,

r
>
2

2. 3z 4S80 cist 2
frargh o] Lol vl At des FAs
A wajeko] glrkw ®zh, Fig 18 gl A
Exapee] Zole} mlAa e oA MAEHE e
4, zela &2 Hd A HEE BT U
FeA oA Hohe w Axo Ee o= 3o
7z ol #A Qe =g 63 6.2 77 xdsta
Aeapeke] FAHog Felo] fAARE A &
E 2% duAe &

< A (D3 o] FAGET

2
ap =i (£8) a¢ M

waba, &9 (2)9F o] Aedrh

. BREAE
AD - (X*E)zﬂLhz (2)
g, A L7E SR AEAY
o] Lol ] oz §4e A 4

EEE

350 /824 2FE3s5X| /Al 64 A 3E, 19964

g :

——

o] Ale g mawojAt, FEAHNAM B AR
7E 63 6= 7lEEAQ 2o RE A (4) %}
A R A" g glernE
1_x
L[ 2 L}
6 =tan [ WL (4)
1 x
Av+7
_ 2 L
f:=tan [ WL } (5)

(6)

24 "), A7) A pr,e dBe) 7]Ee] He 204

olr] 4% 6— 6= 7F=FT},

o] Alof|A] AwHA P2

A AAHE ghola,

Ry FRAR ke HolA

Fof b <d%E Vel
g, Ax ik} 7ol

pii [}

Yy E

o



3w 2854

i)
rN
i,
b
o

o S4¢ Awjels Tele weldeld washe

SF3he] Telet @ & slvh webd, o4 T
SgoRRE WF el WAL Ao
o959 e dBR EdW e Sundw
PWLelg} 39, PWLL
46
PWL=SPL+10log(h) —10 10g<%—> (7
ke 7hA Do,
webd, SR BEAG] o8 dehii 28w
5 3] e A (D olgstel Aud
Sabee] weldeld SHNE Aol dw 3ol

HAE Al 4] LA E =
=% 1o Z7] PWLE 2

°l,

iv

SPL= 101og[p‘f°f ]+ASPL, )
of ¥}, A7A po= HFAHH SU4L, ps= 20u4Pa
& sleih g4, ASPLE

ASPL=10 1og< }/L‘%) (10)
o]},

AlA], 238 B A4S do]ElE o]ed uj
= 285 F9 WA Ly (dB)gte] &7} 9l
A fd, wg, AeHewiy 2994744 54
Aeubg "dejal oA 47 g Hxxzjeke) 2
o, = Aol oa) A A

el A AR w9iold WEafeel) o] st
SFEYPS el AE wa e Aejra
Wolal Yol 4 2SEF AZT 5 Uk 99 9
A2 Fe WEWon FEjo Tzvaal Patohe}
o)gate Musae)l FAMoZRE wold e
SHALE Ega,

S5 e)e] ek dake Fig 26 Moid gloh, 2

SPL cormection (dBA)

Train Noise
40,
30+ . 1
20
10
G
-10+
-20
=8¢ 2 1-‘ ‘0 1
10 10 10 10
Distance (L)

Fig. 2 Geometry spreading of train noise

"ol x5 FAAR] hE Hxaleko) LE
TARISAIZL groloh F-2p8dst & ghe] 0.1 viwkel
A2 Aol A= dEsiel o] Agouxzp A
getrz A5Y 5420 A 205 7te] @l 3dB
Az &b vtebde, eolo wha), 2w o R
"ol Azrt Fobatel FARIsigE Agjgle] 0.1
ojake] Hwl Fwiztel zre] olui«j7} shalEm 2 A
& 545 BolAl Hel Al 2u) 71 6dBA 3t
SA4o] vebA ok adeld PAdoz wA)H
T He) A& 7tz 3dB/dd % 6dB/ddE HoiFa

o]

lo

et

¢, FAFLFEHAN HE2So As we
& FAlstE Aer) 018 Zm 108 2
Arwl 2ol Hrp, o]t A5419) 3dB A 3HEA
b ohdel HEel 6dB A3t BEA® 8 uhE A
W e "ol vehbe SaetAel 7kl dt
ek ol @ 2h=A fabo] vehbe F2He A
2 EAbstd dxe) Zelrb 200mz bAE ¢,
A= 300m7} Ho, & e) A9 400me) 2
o[ 7Hx glerz HAglE LA o
ek THinte] H4e) AzAog wslsle 77}

ol 40m~400me)) shFalA =),
Fig. 32 A xxjzto %*‘XSC’E%H @A «x
F "olzl EolAe] 428 ¥AZE HoFE: =4
AE BeodFau gir} 1%}4 x5 THAe
Hxalege] Aol L2 F-AU3lke) e, y2e
B ASPLE RoiFa 9ir}, 7he, x%9]
o] 0duie} & ol%slm g HEx|leo)

of e A AF % ERetn e

H 'JH A
B ow

o« =Y dlo aln

My ofy
o>

S XSIHEX A 6H A 3&, 1996 3,351



A e 3 E
" Train Noise Table 1 1SO-3095 for Railway noise measurement
8 8 i &+
1 () 2487 |0 F4 smAx AfeEAS
2R £ AR wAREA ¢
g ook & ‘
: () AredzA | o Jdedr A% gokm
g s o AFHAEE A& 0km
: O AEHAE L AlE 200kmT F o) F
® o 5=
() 4= o Hzdde] FALERE 7.5m
* Aol o &4
o m&dEe] A% 2%m, 50m,
T oz i 06 o8 1 iz 14 18 18 2 100m Aol 4 &4 |
Non-dimensionalzed Distance (x/1) O U].o]i l-;o]_‘: EJ] 4 ﬁé‘{oi
Fig. 3 Horizontal and vertical geometry effect of train el 1.2m~1.5m Afe]e] &2
noise S0 23 vhel A= 3.5mell A
(& o] A 50mAEe])
slzale], x&9 zteo] 2.0duelli= A7te] #3}sted 4) FH A Babgl Al 28w
A alape] o] kg 3] " Azt HY ) A&7 wE SEAH A
£74e tEA A =k, g Rried] ok O SEfE g 1/3 SElE £
293t 2k A/LS 0.005%E] 2.071A] w3lelh=
7hAle] AS7h Hejx g, Hmwex lAE o % |
USFE, apgko] Arle F7He] 4£fE WHEE 8s ' IAU,l
24 ehbed] wlal, h/Lgkel 1.0 =i 2.00] = % ,‘ .“Vf‘/ e
W AEs) Avbe £33 AR A Al A A
a 7ve aew Aelsh elA ®eh mak wlgel | R
D285 HE TS A} D A Gk ALY
o 3dB4 Aztsledl wlsiA, 4/Lgke] 1.0%c} A ] D w\ | |
2= Frbell Al ASPLZEe] oF 6dB® ig& & 80 | i \J
4 gk, T 2L 2gRAEAL vzl So) * y ek
Holw xgtol oFe] A-gst £dT do] vhehin sob——1 f N
2 2™ x=09 FHef sl o2 el & 4 “h""\i\l\«\)m !L ‘J
F5 5AL HoFA Heh, ek A ]
0 5 10 15 20 25 30 3s

el g, =9
km, ==F 20742 FAEE Azt
wpeta] &AM T AR 2] %

b o
i
E
Rp |
i do B
o
2

ol

o
XA
2
_>.\:

g
o,
_?{_'4
2,
(o
A

e
o
i)
0)4
2

Bk
do do rfr v ¢
rlo »
iz
o
A
o
o
s
v

k1
lo
B
Mo
rir o
[
ﬂ

_&;9‘
)
lo
>~
>
2
2
x
ol
0%
ol
O
et
o
g2
2
o> ©
o

Time(sec)
Fig. 4 A typical noise signal measured near on a rail-

way
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Table 3 Procedure to calculate sound power
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Fig. 7 Sound power characteristics of train noise
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