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Abstract The elevated railway station, above which a train is passing, is vulnerable to noise and vibration compared
to other station types. To better identify the vibration characteristics of the elevated railway station, the transferred
vibration from approach bridges should be analyzed. In this paper, through experiments and simulations, the transfer
characteristics of the vibration from approach bridges is analyzed. The study structure is Geomgok station and the
anaylses are conducted using ABAQUS three dimensional numerical model. To identify the change in the transfer
characteristics for various bearing types, the analyses are performed considering mechanical properties of bearing for
railway bridges. The measurement is performed using the accelerometers attached to the approach bridges and the
station structure along the passing path of trains.
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Fig. 2. Bearings applicable to a railroad bridge
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Table 2. RMS comparison results (stopping)

Sensor No. 1 2 3 4
Tra{n o
location
1 R(:I)S 2.84E-02 | 7.88E-03 | 1.86E-03 | 7.50E-04
(a) General view (b) Brldge connection Ir{;\t/ilf 100% 28% 7% 3%
Fig. 3. Geomgok station Train o
location
. 2 RMS 2.43E-02 | 1.94E-02 | 3.69E-03 | 7.70E-04
Table 1. Equipment and sensors (8
RMS
T " Spechication ratio 126% 100% 19% 4%
Manufacturer : Tokyo Sokki Train o
Sensitivity : 10g location
Accelerometer FRa“ge : il;())f)iz 3 R(l\g/l)s 276E-02 | 3.06E-02 | 1.84E-02 | 8.30E-04
requency :
Temp. Range : -10=30C [::t/llf 150% 166% 100% 5%
Manufacturer : KYOWA
Resoluiton : 0.031mV
Data logger Channel : 32
Temp. range : -20~80C Table 3. RMS comparison results (passing)
Sensor No. 1 2 3 4
Speed aun Manufacturer : Bushnell Train o
P & Accuracy : £2km/h location
— 1 R(I:)S 1.12E-01 | 3.33E-02 | 6.43E-03 | 8.20E-04
l:i:/f 100% 30% 6% 1%
i o Train o
location
2 R(:I)S 2.16E-01 1.23E-01 1.66E-02 | 9.30E-04
Ir{;\t/il(? 176% 100% 13% 1%
Senso| Senso !enso "
1 ' r e Train o
location
- = 3 R(I\g/;S 1.44E-01 | 2.09E-01 | 8.78E-02 | 1.88E-03
};I\t/i[: 164% 238% 100% 2%
Fig. 4. Sensor arrangement
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Table 4. Properties used for the FE model (N/m)

Direction Stiffness Damping coefficient
per one rail per one rail
Axial 95.8 x 10° 99.4 x 10
Lateral 0.9 x 10° 30.4 x 10°
Vertical 10.0 x 10° 32.1 x 10°

Fig 5(b)x 7Me A4 9x5 vedeh Fuz
Table 29} 3¢l Vel vlo} Zro] koA dds = X
o] U3k 217} Fig. 49] Sensor 30 1% & wjo]

B o] e NFghk whg wlale] mEstch Fals
Sensor A+ Fig. 42] Sensor 3, Sensor Bi= Fig. 49]
Sensor 49] 9|xe} AX|sH}

(a) FE model for Geomgok station

® G
©

(b) Assumed sensor locations

Fig. 5. FE model and assumed sensor locations
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Fig. 6. Bridge bearing models
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Table 5. FE analysis results

ox, Mo

o

Sensor A B c D
location
Train location (0]
al RMS (g) |3.56E-02| 2.10E-03 | 6.68E-04 | 5.38E-04
RMS ratio 100% 6% 2% 2%
Train location (e}
b| RMS (g) |3.49E-02| 2.30E-03 | 6.71E-04 | 5.30E-04
RMS ratio 100% 7% 2% 2%
Train location (¢]
c| RMS (g) |3.26E-02| 1.20E-03 | 4.70E-04 | 5.03E-04
RMS ratio 100% 4% 1% 2%
Train location O
d| RMS (g) |[3.25E-02| 1.40E-03 | 3.95E-04 | 4.46E-04
RMS ratio 100% 4% 1% 1%
Train location (0]
e| RMS (g) [3.25E-02| 1.30E-03 | 4.56E-04 | 4.91E-04
RMS ratio 100% 4% 1% 2%
Train location (e}
f| RMS (g) |3.24E-02| 1.50E-03 | 3.84E-04 | 4.36E-04
RMS ratio 100% 5% 1% 1%
Train location (¢]
g| RMS (g) |[5.68E-02| 7.87E-04 | 1.94E-04 | 3.47E-04
RMS ratio 100% 1% 0% 1%
Table 5914 AEH= 252 ()3 2A(b)9
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