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Abstract

The more sophisticated patterns of propagation model is presented in this paper, which includes three
different source characteristics (spherical, cosine and dipole). The spherical, cosine and dipole radiation
characteristics compared ,and sound event level and the maximum sound level are calculated by experiment
and calculation. It is shown that patterns of propagation have dipole characteristics for low speed range
(below about 150Km/h) at electric multiple system. We know that push-pull high speed system has cosine
characteristics of noise propagation at low speed range (below about 200Kmvh).
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Fig. 1 The characteristics of noise propagation
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U, =Velocity amplitude of source vibration

@, 6 = Parameters depending on source dim ensions
p = densityofmedium

C = speed of sound

K =21/ A (A is wavelength)
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Receiver R

-d : Horizontal distance from rail center to receiver R
-1 : Ventical distance from rail cemter to recciver R
-,  Distance from lth source to recciver R

« X : Train position of ith source

+ X, : Trainset end position

- X, : Trainset front position

-¢;  Angle of ith source m passenger

~L, : Locomotive length per 1 Loco.

«L, : Pasaenger longth per total trailer

L2,4L)

Fig. 3 The Modeling of noise propagation for railway
system

i=m 4 i=m
= L, CorcU,%ats? -k 3 )
=
i= m

=K Z
1, 1 (HR HC)2+d2+x

(——)pCU 20452 cos ¢, K1 z ( 5)cos ¢;
P2
i= m d
= (
lizl ((HR ~He)+d24x 2)3/2)
Id“ (—)pCU 24452 cos? ¢; = K] Z (—)cos @;
i= m d 2
=K
15 ((HR ~HC)2+d? +x,-2)
------------- 0
22 WA AF(K)e E2H
S} Axz pAE 2AF 2549 2d
o oA AE/HALY EAo gEstes WAlAF

K& 3487 AdAE 289
o aey 2ol dg 39
7 Eets) mEol Aee

AHPHQ ARE B o]z =3}

o r{o
X
3 ME o

L
JP)

M
£ N e
o]
E=
rf

100 1

90

80

Sound presacre lavel(dbA}

70 a

.. [Onty passenger car)
A o 7.5m

® 150m
a & 25.0m

60

T T T
o 50 100 150 200
Train valocily(km/mh)

Fig. 4 The empirical formula for push-pull high speed
train except propulsion system.
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Input Condition Train dimension
- wheelrail contact position (Xi)
- uain length (L)
- vehicle velocity (v}

Ground dimension
i l

- Receiver position (DV, DH)
Constant source array model Point source array model
{at train length) (at wheel/rail contact)

-~ Source position (SV}

Type selection for radiation
characteristics
(Spherical, Cosine and Dipale)

l

Transfer variable fo new
variable
(L.to,t, Xi~ a,b)

Calculation of intensity
(from equation (2), {4))
I intensity for wheel/rail
contact position

Calclation of variable factor K Empirical formula
{compare intensity ievel on (prediction curve depending

passlng time) velocity, distance)

Calculation of Intensity level
and Leq(A) depending on time

Effect of train ength (L)
l Effect of vert,, horiz distance
Effect of vehicle velocitV)
Result for characteristics of Compare spherical, Cosine
e

vadiation and Dipol
Compare measurement and
simulation

Fig. 7 The prediction flowchart for characteristics of
radiation on receiver position from track center
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Fig. 8 The characteristics of radiation for Spherical,
Cosine and Dipole model which has point
source array at axle/wheel contact point.(Train
type:EMU-10, Velocity=100Km/h, Vertical
distance=0.83m)
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(b) horizontal distance=10.7m
Fig. 9 The result of comparison between measured data
and characteristics of cosine radiation model at
axle/wheel contact point. (Train type:EMU-10,
Velocity=75Kmv/h, Vertical distance=0.83m)

-207-



32 KTX(Push-Pull A|AH))
<Fig. 10>2 KTX A=®d] tjsle] 2548
w/Ed AFHNNY FEPo= 7HAEo 37)
TAEAAEZ 258 ANG dooln
%"5%749} Aate Azt A G227 g %
o FFERONY 25FEI 3t g2 l
EMBL FHAYTSmAM A8/H4Y AEo
& Aggol #dd detde AL ¢ F %lﬂ}

oY

‘Sound Pressure LaveldsA}

Time{sec) btto
Fig. 10 The characteristics of radiation for Spherical,
Cosine and Dipole model which has point
source array at wheel/rail interaction
(Length=400m, Vertical and horizontal distance
from rail at measuring point = 1.2m / 7.5m,
Train : KTX-20, speed=100km/h)
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Fig. 11 The result of comparison between measured data
and characteristics of cosine radiation model at
axle/wheel contact point(Length=400m, Vertical
and horizontal distance from rail at measuring
point=" 12m / 7.5m, Train KTX-20 ,
speed=100km/h)
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Fig. 12 The comparison for characteristics of radiation
(Cosine model) which has noise pattern to

horizontal distance and train length(train
velocity=300Km/h, horizontal distance from rail
=7.5~25.0m, KTX-20)
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