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Estimation of Stiffness Limit for Railway Bridge Vibration Serviceability
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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 comfort limit to be considered in order to check
dynamic serviceability on bridge vibration. In this study, the comfort limit of bridge structures based on the
RMQ and VDV considering the signal fluctuation effectively and the time duration exposed has been
constructed. The comfort limit developed in time domain was verified by using vibration signals directly
measured from the existing bridges. Comparing the developed comfort limit with the conventional ones
defined in frequency domain, it is shown that the comfort limit developed in time domain would be more
feasible for evaluating quantitatively the serviceability due to bridge vibration. Using the Bridge-train
interaction analysis program, dynamic response of the bridge by the stiffness change were obtained for
several railway bridges. And, a stiffness limit satisfying the bridge vibration serviceability was estimated by
compared with comport limit. From the results, a new deflection limit on bridge structures satisfying the
vibration serviceability could be proposed by comparing with the conventional deflection limit criteria.
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2. AFAEA 7€
2.1 FH5F=FYY AFAEA 7E

AN EG Gl het Hxo A= 19309 Reiher & Meister(1935)¢] 3§24 02X, 5~70Hz Alo]e]
A gl FgREe dEia] AAAFE FAste] dojxl Aotk AFAHARTH, AT AL dEiAs &
T7F QA WSl wkg-ah ﬂéﬂr%ﬁ— | disiAE W7 Al wigke Aoz FTHEITh 59 DIN
4150(1951)& Reiher & Meister 3-84S 7|02 AMEEIQIT), 3k %o Fuppidie) ©p2 AEAMEA 7
9] Aok Zeller(1956)2A, A 4%3}; FopF *é%ﬂ—oﬂ HH} TR A7|E R8s ARAEAE A

9t} Dieckmann(1957)72 2% AREAel wAE 7P 2 Gt Faree AS 959
Al Al WeFEdS Bk flsk] B2 @?‘X}*] oJafA FakAdEel W 7k Al(weighting

factor)e] ZAAd| tgt HLo] o]FojAr}t. 18 19 FWF(frequency weighting filter)= teF 5~16Hz AFo]olA
A FH ole]e] FRtel e AR THEA7F sk S ow]ghtt 19759 IS0 9
= @A BS 6841, I1SO 2631, DIN 8041 SolM sAEA Hrto| &3t es A5}
B Qor, ® ERdAE 48 %R Asel FWFE 443e] B7hasit
10 1.0
—-o-- W : Buildings
—-—- Wk : Guideway transport system 1ISO

—-—- Wy : Guideway transport system Eurocode
= \\/s : Simplified Guideway transport system
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140kN  140kN 145kN  145kN 145kN  145kN 140kN 140kN 360kN
m 56m m 5.6m
(a) 583t (b) AAss

bt bt

& M ZRIOYS o] gste] EAHENH2E Yo A
= 7ol Al AR o]Eete ¥ 63 2om, o
e 6 (a), (09 ol &dtes ()% 2ol o3} o] 2(2)=5-H
Co7IM Ve Akl £ L a3t e ekt ®Y meke] n43%eE 2dvs
sto] Folith B3 32 ARt wE Hdl A2 WRMS(frequency weighted RMS)
9} WRMQ(frequency weighted RMQ), WVDV(frequency weighted VDV)ZS el Aolt}.

oHz)= Ym/s) ©
L(m)
SE 3. 249wl e 3¢
BI(10%kN-m) Bmax(m) WRMS(m/SZ) WRMQ(m/SQ} W\_/DV(m/s”f”’) (/o)
Design Service Design Service Design Service Design Service
3.2 0.0324 0.0135 0.4193 0.1727 0.5731 0.2357 1.4498 0.5962 0.459
2.8 0.0391 0.0163 0.9057 0.3705 1.1766 0.4816 2.9766 1.2184 0.491
2.4 0.0424 0.0176 0.4843 0.1990 0.6144 0.2520 1.5544 0.6376 0.530
2.1 0.0480 0.0200 0.6667 0.2724 0.9653 0.3939 2.4421 0.9965 0.567
2.0 0.0492 0.0207 0.5609 0.2308 0.8775 0.3606 2.2200 0.9122 0.581
1.6 0.0627 0.0260 0.5840 0.2385 0.8333 0.3408 2.1082 0.8621 0.649
1.2 0.0912 0.0384 1.1775 0.4759 1.5498 0.6238 3.9206 1.5781 0.750
0.8 0.1297 0.0540 0.9000 0.3625 1.3306 0.5354 3.3661 1.3544 0.918
0.4 0.2889 0.1212 1.7983 0.7364 2.4104 0.9869 6.0979 2.4966 1.300
0.1 1.1180 0.4601 12.965 5.2988 18.583 7.5964 47.013 19.217 2.600
0.06 1.9510 0.7982 10.647 4.3407 13.989 5.7004 35.391 14.421 3.350
0.02 8.9340 3.7000 11.268 4.5914 14.391 5.8605 36.407 14.826 5.810
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