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A Study on Characteristics of Noise Propagation for Railway
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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 200Km/h).
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Fig. 1 The characteristics of noise propagation

ke &FAv 29 Fig. 29 Zo] ZHeolrt
Xi~Xz Q1 Aol mfe] agdo] dASHA BEH
Aotz 7hg st 2dg S AT

>

(o]
Railway Line

X,

d

P
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P =observer point
I; = Average int ensity at P due to sin gle dipole at i
U, =Velocity amplitude of source vibration
o, 8 = Parameters depending on source dim ensions
p = densityofmedium
C = speed of sound
Kk =2m /A (A is wavelength)
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Fig. 3 The Modeling of noise propagation for
railway system
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Fig. 4 The empirical formula for push-pull high
speed train except propulsion system.
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Fig. 5 The variation of radiation coefficient K

iti Train dimension
Input Condition - wheel/rail contact position (Xi)
- train fength (L)
- vehicle velocity (V}
Ground dimension

- Receiver position (DV, DH)

— - Source position (SV)
Constant source array model l Point source array model J

(at train length) (at wheel/rail contact)
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Type selection for radiation
characteristics
{Spherical, Cosine and Dipole)
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Transfer variable to new
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(L.to, t, Xi -+ a, b)

Calculation of intensity
(from equation (2), (4))

Y intensity for wheel/rail
contact position

Calclation of variable factor K Empirical formula
{compare intensity level on  [«——{ (prediction curve depending
passing time) velocity, distance}

]

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

Effect of train length (L)
l Effect of vert., horiz. distance
Effect of vehicle velocity(V)

Compare spherical, Cosine
and Dipole

Compare measurement and
simulation

Result for characteristics of
radiation

Fig. 6 The prediction flowchart for characteristics
of radiation on receiver position from track
center
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Fig. 7 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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Fig. 9 The result of comparison between
measured data and characteristics of cosine
radiation model at axle/jwheel contact point.
(Train type:EMU-10, Velocity=75Km/h, Vertical

distance=0.83m)
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Fig. 9 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. 10 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= 1.2m /
7.5m, Train : KTX-20 , speed=100km/h)
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Fig. 11 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 =
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