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Estimation of Stiffness Limit for Railway Bridge Vibration Serviceability

SEE AR LRI PR

Bub-Gyu Jeon - Nam-Sik Kim - Sung-ll Kim

Abstract In general, deflection limit criteria of bridge design specifications have been considered based on static
serviceability and structural stability. Dynamic serviceability induced from bridge vibration actually has not been
included in the criteria. Thus, it is necessary for deflection limit to be considered in order to check dynamic service-
ability on bridge vibration. In this study, The allowable displacement of Korea Railway Bridge Design Specifications
is compared to the frequency domain comfort limit and analyzed france code and japanese code. Korea Railway
Bridge Design Specifications is regulated based on the train speed. Such is because the vibration time duration is partly
considered. but this criteria is not satisfied with comfort limit. and, it is estimated to be capable to provide deflection
limit considering dynamic serviceability. In order to evaluate the dynamic serviceability of various types of railway
bridges in current public were selected and their dynamic signals were measured. and the result of the bridge-train
interaction analysis according to the changes in bridge stiffness was compared to the comfort limit to suggest the stiff-
ness limit to the dynamic serviceability, which should conveniently be applied at the field.

Keywords : Comfort limit, Stiffness limit, Railway bridge, Vibration
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Fig. 2. Bridge comfort limit considering serviceability due to
bridge vibration
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Table 1. Korea Railway Bridge Design Specifications (2004)

Velooy SpanLength | o7 <s50m L250m
V<120km/h Omax=L1800 Snax=L/700
120km/h<V<ISOkmh | Spe=L/1100 rna=L1900
150km/h<V<200km/h Omay=L/1600
High-speed railway Oma=L/1700
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Table 2. Frequency weighted dynamic displacement
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Table 3. Transfer functions (In harmonic motion)

Displacement(x)| Velocity(v) | Acceleration(a)
Displacement(x) x=x x=vi2n-f x=al(2n -f)2
Velocity(v) V=27 -fx v=v v=al2n-f
Acceleration (a) | a=(2m-f)>x a=2nf-v a=a
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Fig. 3. Comparison of comfort limit with allowable deflection
limit (acceleration)
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Fig. 4. Comparison of comfort limit with allowable deflection
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Table 4. Levels of comfort from Fracne code

Level of comfort Peak acceleration
Good 2.0 my/s?
Acceptable 1.3 m/s?
Excellent 1.0 m/s?

{a) Single span (b) Continuous span

Fig. 6. Different deflection shapes
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Table 5. Stiffness parameter
Single span Continuous span
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Table 6. Sinkansen train oscillation limit

Acceleration [g] #2]
First limit 045 Crawl, Emergency
maintenance
Second limit 035 Maintenance by next
measurement day
Third limit 0.25 Measurement if necessary
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Table 8. Frequency weighted signal

Name | Urban railway { Urban railway Railway Railway High speed High speed High speed
bridge bridge bridge bridge railway railway railway
Value 1 2 1 2 bridge 1 bridge 2 bridge 3
WRMS(m/s?) 0.26 0.52 0.31 0.55 0.09 0.05 0.27
WRMQ(m/s?) 0.48 120 0.52 1.19 0.14 0.08 0.35
WVDV(nys' ") 122 429 0.92 225 0.28 0.16 0.59
Crest factor 15.62 25.69 545 2425 12.80 39.00 1.17
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