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Abstract Various studies have been conducted to evaluate the probabilistic fatigue life of steel railway bridges, but
many of them are based on a relatively simple model of crack propagation. The model assumes zero minimum stress
and constant loading amplitude, which is not appropriate for the fatigue life evaluation of railway bridges. Thus, this
study proposes a new probabilistic method employing an advanced crack propagation model that considers the
live-dead load ratio for the fatigue life evaluation of steel railway bridges. In addition, by using the rainflow cycle
counting algorithm, it can handle variable-amplitude loading, which is the most common loading pattern for railway
bridges. To demonstrate the proposed method, it was applied to a numerical example of a steel railway bridge, and
the fatigue lives of the major components and structural system were estimated. Furthermore, the effects of various
ratios of live-dead loads on bridge fatigue life were examined through a parametric study. As a result, with the
increasing live-dead stress ratio from 0 to 5/6, the fatigue lives can be reduced by approximately 30 years at both

the component and system levels.
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Table 1. Maximum stress values of the five structural
members with the overall highest stress values
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o
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Fig. 3. Stress history for Members 13 and 27
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Table 3. Statistical properties of random variables (RVs)

R Fatigue life (years)
Member 13 Member 27 System
0 75.4 78.2 70.7
2/3 56.3 58.6 53.0
3/4 52.3 54.3 49.0
4/5 49.1 51.0 46.1
5/6 46.8 48.6 44.1
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