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Abstract

A practical model for predicting the risk of fatigue failure of steel highway bridges is developed in this
study. The proposed model is derived from fatigue reliability methods by incorporating various factors
which may affect the fatigue life of bridges.

The fatigue reliability function is assumed to follow the Weibull distribution. The computational form
of the Weibull is adopted from Ang-Munse’s approach that includes all the statistical uncertainties of the
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fatigue life of steel members and the stress ranges under variable amplitude loadings. The  model

accounts for the variation in ADTT, the change in stress history and the effects of inspections, which may

occur during the service life of bridges.

Stress range histograms are collected from the random stress spectra based on the field measurements

of an existing bridge, and, thus, the resulting stress range frequency distribution is modelled with a beta

distribution.

The results of applications of the proposed fatigue analysis methods to an existing bridge show that

the proposed models with the computer program developed for numerical computations can be used as

a practical tool for the fatigue rating or for the prediction of the remaining fatigue life of deteriorated

existing steel bridges.
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