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A Study on the characteristics of vibration induced by Subway operation
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ABSTRACT

In this paper the characteristics of vibration induced by subway trains running on track is discussed.
The quantitative prediction of the vibration level and the countermeasure for reduction of necessary, is of
importance for the better environment. It was made the constructed Bundang line as first step with the
modified Young-Dan type to basis on the Japanese Young-Dan type.

In this paper it was measured and analyzed to two region (DSusuh-Bokjung, @Chorim-Suhyun
region) of this, at present, operational Bundang line when averaging velocity of train is 60(km/h). As the
response characteristics of frequency induced by subway operation, it was confirmed that frequency band
of neighborhood of 30~80Hz in generally dominant. Also to assess the quantitative vibration as response
level to be measured for each point of two region in subway operation, the vibrational response level
was measured at the state to be not subway operation. And the level was approximately 1/5~1/10 level

comparing to subway operation.
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Table 1 Comparison to each measuring position according to geological type

. Condition of vibrational source Thickness
Measuring i Stratum state
region No. of | Velocity |, . o | Jointing | Tunnel covering on am §
vehicle | (km/h) type type tunnel
Double reclamating layer
APS™ | 6 |50~60| Modified |Rail clip tunnel | 1786 |'oCmuatn® laver
Bokjung Young Dan | (Shield |type weathering stone
type of with stiff stone
Chorim bber) Double alluvial layer
B |~Subyu| 6 |s0~eo| Japan | rubben) po. 122  |weathering stone
m type ] smooth stone

(a) A region (b) B region
{betwean Susuh and Bokjung sta.) (betwean Chorim and Suhyun sta.)
Fig. 1 Sketch of measuring region
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Fig. 2 Measuring and Analysis system
3. Xjsidl TESRY AEdT ¥ BY

31 AEXIHY NEFE vlunEy
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(a) Time history of acceleration response (b) Frequency response of acceleration

Fig. 3 Vertical vibration level on tie when subway doesn’t pass through
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Fig. 4 Vertical vibration level on tie when subway passes through
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Fig. 5 Vibration level on concrete bottom side of tie when subway passes through
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Fig. 6 Vibration level on the upper ground when subway passes through
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Fig. 7 Vibration level on the side wall of tunnel when subway passes through
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(a) A region (Double tunnel type)
Fig. 8 Frequency response function of the upper ground
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(b) B region (Tunnel type of double Box)
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(a) Vibration level of the rail foundation
Fig. 9 1/3 Octave analysis of B-region (between Chorim and Suhyun station)
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(b) Vibration level of the upper ground
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- Geometrical Damping Factor (L)

o2 B3 Tokita’} #|¢Hst AL

L,=K x log(r/ry)
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Table 2 Components of geometrical damping for ground vibration

Line vibration 19.23 15
Chorim~ Suhyun (K=10) ) '
Point vibrati
(STA.25K720) oint vibration 19.23 15 22.16
(K=20)

- Material Damping Factor (L5)
L2=27.29 hf(?’_ 7’0)/C
f=4Hz, C=400

Table 3 Material damping component of ground vibration

A Chorim~ Suhyun
(STA.25K720)

19.23 15 4 457 0.1 0.42

A AFHE (L) & A387) 9sted Askd $34A 24sE 159 OAOveral %S 58 W2s
o THAT. Table 4& 2Y~AE Tl AFA AFFE R 2N Y5E vlwetz, 2 3%
g 7% Aotk

Table 4 comparison on between estimated and measured values
of ground vibrational level for Chorim and Suhyun section

: el
0O
- . aiewdn) vibre Brasion\is)ivibi rak
1 110.5 65.4 101.62 90.54 55 38
2 111.9 67.3 103.02 91.94 53 37
3 110.3 74.9 101.42 90.34 35 21
4 111.2 66.8 102.32 91.24 53 37
5 110.4 70.1 101.52 90.44 45 29

A5AY B4 HAFO2 YRS W 3B~5% YAFO2 PINS W 21~3% LA BASAE,
med, 1549 F4E AF HOE WVEO2 NS Aol dBAZ A2Ael o 2AHAL ¢
# g,
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