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Abstract : In this study, the fatigue life assessments of steel railway bridge in Japan National Railway were
carried out. This railway bridge has been under in service from 1957, and fatigue damages were occurred at
bead toe of upper part of vertical stiffeners of stringers, bead toes of scallop in lower part of vertical stiffeners
in stringers and crossings of cross beams and stringers. From this study, a series of field tests were carried out
by stress history measurement about above mentioned points. And as a results of stress histogram analysis,
cummulative fatigue damage rate and fatigue life of these members should be calculate quantitatively. And from
this estimation technique, cummulative fatigue damage rate and fatigue life of this railway bridge were strongly
affected in passing tonage every year and the histories of live load.
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Table 1. Synopsis of this bridge
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(a) Longitudinal section view
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(b) Transverse section view
Fig. 1. Dimensions of this bridge
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(b) Other countries
Fig. 2. Causes of fatigue damage
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Fig. 4. Fatigue crack in the upper part of vertical stiffener in
stringer
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Fig. 5. Fatigue crack in crossings between stringers and
cross beam
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Table 2. Atachment points of strain gauge

Aol HE Z2AYERE Aol A ket
LSSW-1X1 | AExR, 7l2r wxy Fddd | 794
LSSW-2X1 | AHZE @3 ARZTdx Bz
LSSW-2X2 | AZR @R FFEdx| Rz
LSSW-3X1 | $aR7) shgs Szlupar
LSSW-4X1 | FHBAFA sty A
LSZW-1X1 | FAEZA T
NSSL-1X1 | AZR FY437 } 2EZ WA I LI
LSZW-2X1 | #ARZA 25 (UF) FH
LSZW-2X2 | A EZA 24 (d%F) A
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(a) Crossings between stringer
and cross beam {tips of
fatigue crack)

(b) Crossings between stringer
and cross beam (ends of
upper part of web in
stringers)

LSSW-3X1 (Front)
LSSW-4X) (Back)

(d) Lower parts of vertical stiffener of stringer
Fig. 6. Attachment points of strain gauge
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Table 3. Examples of measuring systems
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(c) Center parts of lower flange in stringer
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(d) Lower parts of vertical stiffener in stringer
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(e) Upper parts of vertical stiffener in stringer
Fig. 7. Examples of stress history measurements
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Fig. 8. Examples of stress frequency spectrum
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Table 4. Histories of live load
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Fig. 9. Flowchart on fatigue-life assessment
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