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A Study on Whole Body Vibration in Subway System

Sang Wook Jeong, Sang Hoon Lee and Sang Kyu Park
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Table 1. Target lines and sections in the experiments

Line Model L-Tsinrdd g2
134 1 EBN ~ &4t g xEEz
2 L~ ez
3 g ~M 28 Y, xX|goliM xst2
4 MEA~AIY ny 23, n&3Y
5 F4~22371 gy, My
6 ER3~F257} Tl ®WE
2354 1 s¥=z~oiy THute 2wE
2 ol ~o|ef Tiguter =@y
3 ol ~Al & IFMxE=
4 ME~BoiglT Y, JIMFz
5 2dgT~ s Y, sEY 258
6 g~ dSETH ny, XM xjst2
3zHM 1 SR ~HEZ UL
2 Z=z-sge n P
3 SHE~FAUA UL
4 Fotxi ~ & | &y
5 EX ~=e Nkt
6 =~y SUKT
434 1 ER22~9UE &
2 sE~M2d nE5F
Table 2.  Acceleration levels and ride quality of subway system
Posture Target Direction RMS overan
Right & Left Front & Back Up & Down (m/s’ RMS)
Back-seat on Line 1 0.15 0.12 0.14 0.24
(Ischial) Line 2 0.15 0.20 0.17 0.30
Line 3 0.13 0.23 0.22 0.34
Line 4 0.11 0.15 0.14 0.23
MEAN 0.13 0.18 0.17 0.28
Back-seat off Line 1 0.22 0.12 0.21 0.33
(Ischial) Line 2 0.27 0.16 0.22 0.38
Line 3 0.23 0.19 0.16 0.34
Line 4 0.17 0.10 0.18 0.27
MEAN 0.18 0.11 0.16 0.26
Standing Line 1 0.17 0.13 0.30 037
(Floor) Line 2 0.22 0.14 0.31 0.41
Line 3 0.13 0.09 0.34 0.38
Line 4 0.14 0.08 0.22 0.27
MEAN 0.16 0.11 0.29 0.35
Back-seat on Line 1 0.15 0.15 0.28 0.35
(Floor) Line 2 0.10 0.14 0.24 0.30
Line 3 0.11 0.16 0.44 0.48
Line 4 0.10 0.14 0.23 0.29
MEAN 0.12 0.15 0.30 035
Back-seat off’ Line 1 0.16 0.18 0.37 0.44
(Floor) Line 2 0.13 0.17 0.30 0.37
Line 3 0.11 0.14 0.43 0.47
Line 4 0.10 0.14 0.23 0.29
MEAN 0.10 0.13 0.27 0.31
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T:Tri-axial accelerometer, P:Tri-axial accelerometer in pad.

Figure 1. Diagram of standing & seated models.

+Z: Up & Down
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~—
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Figure 2. Coordinate systems for human vibration as

+Y : Rigit & Left

+X : Front & Back

defined in ISO 2631.
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Figure 3. The ISO dose system for whole-body vibration
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Figure 4. Schematic diagram of instrument setup
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Figure 5. Coordinate system of subway train
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Figure 6. Vibration level of subway floor
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Figure 7. Vibration leve! of head in standing modeli
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Figure 8. Vibration level of ischial in back-seat on model
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Figure 9. Vibration level of head in back-seat on model
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Figure 10.  Vibration level of ischal in back-seat off model
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Figure 11. Vibration level of head in back-seat off model
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Figure 12. Variations in the transmission of vibration to
ischial and head in 3 and 5 sections of line 2
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