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Ef fects of Heavy Vehicles on the Fatigue Crack Propagation Life of

Vel ded Joint in a Steel Bridge

Chang-Mn HA

Department d Civil Engineering, Graduate School,

Pukyong National University

Recently, it has been reported that fatigue danages of steel bridge are occurred due to
heavy vehicles and large traffic volunes. These nay be attributed to the defects at the
welded joints. In general , the fatigue crack in welded joints initiates fromwel ded defects.
In order to prevent fatigue danage, the estination of fatigue life for the welded joints
shoul d be perforned.

The objective of this study is to investigate the effect of proportion of heavy vehicles on the
fatigue crack propagation life according to vehicle speed. The basic theory for fatigue crack
propagation based on the fracture nechanics is described and the estimation of fatigue crack
propagation life is perforned on wel ded defects occurred at the fillet welded joints of diaphragm
in a four span continuous steel box girder bridge. The stress variation analysis has been
perforned based on the Mnte-Carlo simulation by using the simul ation load. The proportion of
heavy vehicles were applied for 20% 50%and the vehicle speed was applied for 40, 60, 80, 100,
120kmihr . Equi val ence stress range were deternined to cal culate a stress intensity factor range
4K, then the fatigue crack propagation analysis has been carried out by applying the strength
level to fillet welded joint of bottomflange and diaphragm The edge cracks, through thickness
crack and sem-elliptical surface crack were used for fatigue crack types.

Based on the result, the fatigue crack propagation life depends on the proportion of heavy
vehicles and the vehicle speed. It is shown that fatigue crack propagation life decreased as the
proportion of heavy vehicles increase and the vehicle speed is reduced. In case of a
seni-elliptical surface crack occurred on the base netal, the life of thickness penetration

exceeds 96%of the entire life of fatigue crack propagation of the nenber .

Keywords : fatigue danage, Monte-Carlo simil ation, equival ence stress range, stress variation

anal ysis, fatigue crack propagation life
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