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Characteristic and Propagation of Railroad Vibration in Kyoungbu Line
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ABSTRACT

Ground vibrations induced from railroad were measured to get the basic data that can be used to

prepare countermeasures for solving environmental vibration problems. Vibration levels were mea-

sured simultaneously at three points in double distances from railroad. These data were analyzed with

the kinds of trains, media to understand the magnitudes and characteristics of distance attenuation of

railroad vibrations.
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Table 1 Summary of railroad vibration measurement

H-A1 7] (B&K 2131, RION SA-27)
(B&K 2312, RION LR-04) o] 23}
Aer FAHEAG 34

l
=
A

fu

o] §-5}o]

Ax}ETA o] 2S5 ¥@A (RION VM-52 21, VM
-51 2e)) 2} 7]27](RION SV- 73) & o] &3le] A
2RE wiA R 30 A H G, 10, 20m) ol A4 2| FH 2
FAAEAZHG W (VL) LmaxE FAl FAs93,
=9 7] (SONY 4CH PC-204) & o] &3slo] A EAZE
23l o, Speed Gun(CMI) &

FA4ES 4ok FAY AFAsE

o1 3}e]

Fohse

o vl 5z 2
S

-2 AAE Byl Figl

Site Measuring Ground Section. Location** No. of Trains** Date
No. site, surface* ’ sample (S/M/T/F)
1 S ARA] Ak E , A wWAg-9 A, 52 19 5/9/3/2 96.7.29
2 HobAl Adg A5, C Hal-xg , 82 9 3/2/4/0 96.5.30
3 AekA]l Aok w5, C Ag-z4E 87 10 3/ 4/3/0 96.7.30
4 o] T4 ;S AA-AHel , 91.0 24 7/11/ 3/ 3 96.5. 6
5 e 45 , S AA-FHE , 91.9 18 5/ 7/ 4/ 2 96.5. 7
6 ek 5 .S deb-AA e, 102 4/ 2/ 2/ 1 96.7.31
7 AZ|T &2AE 9, A AAe]-H9], 109 2/0/2/3 96.7.31
8 A7 AW e, C Aok-AAE], 110 10 3/5/1/1 96.8. 1
9 A7)+ Asd e, C Ae-A% , 119 11 3/3/5/0 96.8. 1
10 ST FEE oy, S AA-2H | 184.6 20 8/9/2/1 96.5. 8
11 AT TED o|¥e, S AA-84 , 184.7 10 3/ 4/ 1/ 2 96.5.
12 LA TEH owlg], S AR-2H , 185.2 22 8/9/3/2 96.5.10
Total 169 54/65/33/17

* As a surface of ground, A ; Asphalt, C ; Concrete, S ; Soil.

** Distance from Seoul

(km).

*+x § - Saemaeul, M ; Mugunghwa, T ; Tongil, F ; Freight.
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3358 AFAPe nlwa] B3 5me} 10mA
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Table 2 Vibration level by kinds of trains

. Surface Vibration level** (dB(V)) No. of Speed of Number of
Kinds of . .
train of m Lom 0m sample train Iocomot}ve

ground* s (km/hr) and train
Asphalt 76.91+0.84 71.2+1.40 68.1+0.35 7(5) 110+ 4.7 11+ 4.7
Saemaeul Concrete 77.7%4.58 73.0%+2.55 67.3+1.23 12(3) 118%£11.9 11+ 3.9
Soil 73.3+2.64 65.1£3.60 60.2+3.18 35 115+ 9.4 11+ 3.8
Mean 76.0 69.8 65.2 114 11
Asphalt 78.0+0.97 69.6+0.97 - 9 107+ 5.2 10+ 1.6
Concrete 77.6%4.02 72.1+1.87 65.5%+1.39 14(2) 110+ 7.5 10+ 2.3
Mugunghwa .
Soil 74.61+2.74 66.812.2 61.3+2.29 42 107+ 5.2 10+ 1.4
Mean 76.7 69.5 63.4 108 10
Asphalt 76.7%+0.98 69.5%+1.36 64.41+0.42 5(3) 104t 5.4 11+ 1.3
Tongil Concrete 78.0+4.02 71.0+2.21 64.5+1.36 13(4) 107+ 7.6 12+ 0.9
Soil 73.0+3.16 65.7%£2.49 60.6+3.10 15 98+16.6 11+ 0.9
Mean 75.9 68.7 63.2 103 11
Asphalt 71.3+2.97 66.71+1.67 61.3%+3.06 5(2) 67+23.3 21+ 6.7
Freight Concrete 70.1%£0 60.41+0 58.7%0 1 4210 30+ 0
Soil 68.51+2.55 62.612.60 57.1%2.99 11 57+10.2 20+ 8.4
Mean 70.0 63.2 59.0 55 24

* Mean ; averaging values of the mean values by surface of groung
** Averaging values of max. vibration level (L uax)
**¥* () ; Number of samples at 20m from railroad

+ S. D. (Standard deviation)

RAASTNESEHEX /A 7H A 43, 19971/599
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Fig. 2 Attenuation by distance of railroad vibration
according to kinds of train.

Table 3 Attenuation amount by distance of railroad

vibration [unit : dB(V) ]
Kinds Surface of No. of
. 5~10m | 10~20m
of train ground sample
Asphalt 5.7 3.1 7(5)
Concrete 4.7 5.7 12(3)
Saemaeul ..
Soil 8.2 4.9 35
Mean 6.2 4.6
Asphalt 8.4 - 9
Mugunshwa Concrete 5.5 6.6 14(2)
sng Soil 7.8 5.5 42
Mean 7.2 6.1
Asphalt 7.2 5.1 5(3)
. Concrete 7.0 6.5 13(4)
Tongil ..
Soil 7.3 5.1 15
Mean 7.2 5.5
Asphalt 1.6 5.4 5(2)
Concrete 9.7 1.7 1
Freight
reig Soil 5.9 5.5 1
Mean 6.8 4.2
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Fig. 3 Attenuation by distance of railroad vibration

according to ground surface.
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Fig. 6 Time history of variation level during pass-by of
locomotive handled trains at 5m.
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Table 4 Propagation distance of railroad vibration by distance attenuation [unit : m]
Vibration level
B(V dB(V B(V

Trains VL at 5m from railroad 76 dB(V) 66 e 56 dB(V)
Mean (76.0dB) 18 65
Saemaeul Mean’C 15.D.(79.6dB) 8 29 103
Mean+2S.D.(83.2dB) 13 46 164
Mean (76.7dB) 5 15 43
Mugunghwa Mean+15.D.(79.9dB) 21 60
Mean+2S5.D.(83.1dB) 11 30 84
Mean (75.9dB) 5 15 44
Tongil Mean+1S.D.(79.9dB) 8 23 63
Mean+2S.D.(83.9dB) 12 35 105
Mean (70.0dB) 2 8 29
Freight Mean+1S.D.(72.8dB) 12 42
Mean+2S.D.(75.6dB) 5 17 59

S.D. : Standard Deviation
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