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Suggestion for Train Vibration Equations based on Change in
Track System
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Abstract

This research estimated decreased vibration level as quantitative according to change of
track system on Seoul Subway Line No. 1 from existing ballasted track system(Pandrol type

clip) to concrete track system(Youbgdan type isolation rubber clip).
concrete system, vibration level at tunnel floor decreased between 4-8dB(V).

Following change to
Vibration equations

suggested in this paper consider the velocity of train and can estimate quantitative vibration
response. These are divided by ultimate limit state( 3 =0), serviceability limit state(=1.28) and
safety state(=3), respectively. The reliability index, B=0, means 50% data line obtained by
least squares best-fit line. The reliability index £=1.28 and 3 represent boundaries below 90%

and 99.9% respectively.
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Fig. 1. Acceleration Level according to Type of
Foundation (positions 7.5-10m from track center)
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Table 1. Correction Values for Train Velocity
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80 35
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64 5
=473 +3 ~ +5 (Guardrail)
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Fig. 2 Distribution of Load vs Resistance and

Reliability Index
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Fig. 4. Sensor Positions on Ground
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Fig. 3 Cross-section of Concrete Track System incl. Positions of Sensors(after change)

Table 3. General Contents for Vibration Measurement
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Table 4. Measurement and Analysis Results
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Fig. 8 Equations for Vibration Level by Subway
Train
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Table 5. Vibration Equations as Foundation of Trackform(application of Theory of Reliability)
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