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A Study on Whole Body Vibration in Subway System
Sang Wook Jeong - Sang Kyu Park

Dept. of Industrial Environmental & Health,
College of Health Science, Yonsei University

In this study, subway train vibration has been measured 10 characterize the whole body vibration of Seoul
subway lines for various human postures. Results show that the floor vibration level of the subway trains
in the vertical direction is higher than that in other directions. At the standing human posture, vibration
level of the head in the right-left direction are incressed while that in  the vertical direction is decreased.
It is assumed that the different flexibility of the hurman body and the rolling motion of the subway trains
are the main cause. At the sitting posre with back seat on, vibration level in the right and left direction

at the human ischial tuberosities is lower than that in other directions. Results also show that there were
little difference between back-seat on model and back-seat off model. Transmissibility analysis shows how the
subway vibration affects the response of a human body.
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Model 4 MWodel 5
T:Tri-axial accelerometer, P:Tri-axial accelerometer in pad.

Figure 1. Diagram of standing & seated models.
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Figure 2. Coordinate systems for human vibration as defined in 1SO 2631.
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Figure 3. Reduced comfort boundaries for translational vibration
as defined in I1SC 2631
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Figure 6  Vibration level of subway floor.
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Figure 8. Vibration leve! of ischial in back-seat on model.
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Table 2. Acceleration levels of subway system

Acceleration m/s’ by direction RMSoverall
Posture Target - 3
Right & Left Front & Back Up & Down (m/s” RMS)
Back-seat on Line 1 0.15 0.12 0.14 024
(Ischial) Line 2 0.15 0.20 0.17 030
Line 3 0.13 023 022 034
Line 4 0.11 0.15 0.14 023
MEAN 0.13 0.18 0.17 0.28
Back-seat off Line 1 022 0.12 0.21 0.33
(Ischial) Line 2 027 0.16 022 038
Line 3 023 0.17 0.16 034
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 2 022 0.14 0.31 041
Line 3 0.13 0.09 034 0.38
Line 4 0.14 0.08 0.22 027
MEAN 0.16 0.11 0.29 035
Back-seat on Line 1 0.15 0.15 0.28 0.35
(Floor) Line 2 0.10 0.14 024 0.30
Line 3 0.11 0.16 0.44 048
Line 4 0.10 0.14 0.23 0.29
MEAN 0.12 0.15 0.30 0.35
Back-seat off Line 1 0.16 0.18 0.37 044
{Floor) Line 2 0.13 0.17 0.30 037
Line 3 0.11 0.14 0.43 047
Line 4 0.10 0.14 0.23 029
MEAN 0.10 0.13 0.27 0.31
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