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ABSTRACT

The useful practical land shall be reserved when an artificial land covers the railway and road.
However, the problem is that since the artificial land places directly on the top of noise sources
likely on the railway and road there will arise the weak points, noise and vibration. On this study
based on creating the artificial land on the top of a railway vehicle base and placing a tenement on
that land, it was comprehended the noise influence from the railway car through the simulation. In
order to secure the input value for the simulation, at first measured the noise condition of the rail-
way station building and the railway vehicle base. The output value for the railway station building
(place A) was around (53.6~57.6) dB(A), the equivalent continuous sound level for an hour, and for
the railway station building (place B) it was around (63.7~68.9) dB. The maximum outdoor noise of
the tenement on the artificial land was measured as 64.1 dB(A) under the fixed condition on the
simulation modeling. The built purpose of placing the artificial land to prevent the noise influence
from the railway met the expectation to be less influenced on the tenement. Rather, because of plac-
ing the artificial land the noise level on the lower space could be increased so there requires having

a noise control.
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Fig. 2 Test point in subway base B

Table 1 Equipment for measurement and analysis
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Fig. 3 The 3D modeling of subway base B
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719 213], A= 1932 frAkeh iRl Holch
A ZI4A 20m A el A A2t (57.3~64.7)
dB(A), WZA] (58.5~64.6) dB(A)ll #Eslo] A9

FrAFSE 2l(Leq)S HAT
Fig. 5% Aatd 233|5o] we} 42 549 &
Seld(Leg)l HAE olAATER YER 2o
2 20 me} 40mE ¢k 46dBA)Y AYTAHE &
see] AAEA ek & o] AYAhS
=

urh BE SR £ 2E Aol B4 F

=
w2 Qe oy Fajel] w2 ggow ddEh 40
m °]F SA™L AF WUEH T AE9 WS
o] gFoE A EAo] YEhA] e Ao
wrebg o),

Fig. 6> A3td &3A] SBAE B2t 72k 54
Aol A Leqe] T3k HS YeRd Aoltt Ashd
Al Bglo]7) Ago] AR iglon, A8k
A9 AZo] W2 ASHd, Fus EXLS A9
fAYe ZAEA 800 Hzoll A Hojagdis
Hola gFHoR o] Astre 5SS HSh
=44 olAAel wek 20meld T EE AS
gEs Bow 40m~80m A HAFEE #HES
BT}

Fig. 7 3}E2dzate] Ty 5402 Ashd e
Y2A 100 Hz AFdy Fo] Agdde] =&
EAS Bty sHEdate] EAAO xadwct 2}

=
FEHA R T Fsrh ZA A7) wiel A5
g g Aol B Aew wddEnh 544 1t
Az EAE At A Uebst

Fig. 82 Aotd sz BA% 54 Ax
E(Leq, L5, Lmax, SEL) 7+e] A#A4dS EA3 4
solt} Leqot 7t AFE 7+e] AAAL A



Jun-oh Yeon et al; Analytical Evaluation of Airborne Noise for the Building Structure’ on Railway Transportation Systems

70

60
%50
=
_s 40
3
s 30
H] \
=f=20m 40m =====H50m ==#=B50m
B e e L e s e e e e e B LA me s o ey e
315 50 80 125 200 315 500 800 1250 2000 3150 50008000
Freq.[Hz]
@ In
70
60
%50
=
gao
Fi
230 )
2 “\
20 ‘
——20m 40m =#=60m —#—80m
B e e L m N S e SLI En s
315 50 80 125 200 315 500 800 125020003150 50008000
Freq.[Hz]
(b) Out
Fig. 6 Frequency characteristic in a metro station A
(subway)
70
60
%50
=
_540
i
& 30
=
20 1 ‘-.-ZDm 40m—60m—0—80m‘
L e e N A

315 50 80 125 200 315 500 8OO 1250 20003150 5000 8000
Freq.[Hz]

Fig. 7 Frequency characteristic in a metro station A
(freight train)

Qi AEA BF fA 1G99 4L Holn
Aow, Leqst L5 7ke] AAAGT 71 B A
oz BAHQT Aehd LA Boke Exew
e 7

ool AAAFE wolx gk
285 AN

a0

y=0.7022% + 34.847
2_

o R*=0.7626
- V= 0.98x% + 8.5894
g_ R*=0.6142
- 70 - L)

T
i
8 80 "y =1k Usle
- .
i R*=0.8691
50
| #L5  ELmax SEL |
40 T T ! '
56 58 60 62 &8
Leq[dB(A)]
(@ In
90
¥ = 0.6764x + 36.732
2_

- r____.i_—?—n’li‘—"‘“—"'
= y=1.0292x +5.1188
= R*= 0.7476
=l 70
T
3
H 60 W="0.9854x + 6.4135
s R*= 0.8002
=

50

| #L5 MELmax SEL |
40 T T ! '
s6 58 64 ee

60 62
Leq[dB(A)]
(b) Out

Fig. 8 Correlation between the measurement indexes

Table 2 Standard for railway noise in Korea, South
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22:00) 06:00)
Residential area, Noise
grgen zone, (Leq dB(A)) 70 60
hospital, school,
Childcare
facilities within o
50m from the | Vibration 65 60
boundary region | (dB(V))
etc.
Commercial area, Noise
Industrial area, |(Leq dB(A)) 7 65
Production
Management area,
Retail S
Development V(lthJBra\t/lon 70 35
Promotion zone (dB(V)
etc.

2o AFALo] Yo
FEFue AEE 9L U4 ol 2
BT,

Transactions of the KSNVE, 23(12) : 1096~1102, 2013 1099



Jun-oh Yeon et al ; Analytical Evaluation of Airborne Noise for the Building Structure’ on Railway Transportation Systems

3.2 B

At & F=F AFPHe} 4 & st
Apego] ol BAFEVIAIE Fig 99 o] g
o] ME3dl= oz yeluith w442 50dB(A)
Aroln, Hj A& 815dBA)E SAHE
T} 20A] -l ApFe] zlqo] Fbete] A
o] FolA|= St WolAw, Apgo] A Fof ¢
nEE 2T Z7kEE dES B AE 5
Aro AF7IAE EFse A 57 TUHEE
As & F ok AFNAR AYgste AshdS 7
U&= 20km/h mwtow Sstn gloy Y
of AAFS9 HY MAA BN = AELASY B
gol7 Ago] B Zom AU

Fig. 10> 2 9jo] w2 20A15-E 243 Fot
of Ak YAl Az SRR ZF SAHAA
W g T 545 etk diHoR A

ebom, telx 53 el due fARH
=459,
=

16h 18h 260 2h 0n 02n 04h éh 0h 10h
Time[h]

Fig. 9 Test results from time history(chl)

70

60

Noise level[dB[A]]

ch2 ==ch3 =#=cha

‘ =fl=chl

10

31‘5 ISO‘ IBOI J‘.25I I200I I315I l‘501‘] 5‘300I 1‘25;3 2‘00;3 'a“lS;J 5‘00;)8‘000
Freq.[Hz]

Fig. 10 Frequency characteristic in a metro station B

(subway)

1100 | Transactions of the KSNVE, 23(12) : 1096~1102, 2013

71% 1AIRE 9] Sk (63.7~68.9) dB(A)=
AT Aeie 7] 77 70dB(A) Rt
KR o

A% wel Fa vk e Fig. 9% ol
227 ool Aol

H7] W ofzre] #7
9 a s,

227 ©1F 1AZF Mo R SUkASHMS A
g A= Table 33} k. A A Aol A
AM Q5= v AFANE flel 71A = H7]8

=
L ARE oA 2 23E Sk A

Table 3 Equivalent noise level at night[dB(A)]
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Time
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Fig. 13 The result on the noise grid map(upper of
artificial land)
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