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Fatigue reliability for steel box girder details of suspension
bridge under random traffic flow

LIU Yang, LI Ming, LU Nai-wei, DENG Yang
(School of Civil Engineering and Architecture, Changsha University of Science and
Technology, Changsha 410114, Hunan, China)

Abstract: In order to investigate the influence of traffic volume on fatigue safety level of steel box
girder details of suspension bridges, fatigue reliability of rib-to-deck connections detail for steel
box girder of a suspension bridge was analyzed based on the test traffic flow data. Detail fatigue
reliability model of steel bridge under traffic flow effect was established based on the S-N curves
and liner accumulated damage criterion. Random traffic flow models were established by using
test vehicle data collected by WIM (Weigh-in-Motion) system. The impacts of vehicle states and
increment of traffic on fatigue reliability of the bridge details were investigated. The results show
that the equivalent stress-range and the daily circulation value under heavy traffic flow are 1. 52

times and 2. 5 times higher than those under spare traffic flow respectively. The fatigue reliability
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index of structural detail under actual traffic flow drops to 3. 58 from 6. 25. The increments of

traffic volume and service time lead to a significant decline of the fatigue damage and reliability

index of steel box girder detail.

reliability index drops to 2. 96 after 100 years.

When the traffic volume growth factor grows up to 6%, the

It is especially important to assess the fatigue

reliability of steel box girder details based on the tested traffic data. 5 tabs, 10 figs, 19 refs.
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Fig. 1 Flow for fatigue reliability analysis of structural

details of bridges under traffic flow
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Fig. 2 Overall layout of Nanxi Yangtze River Bridge
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Tab. 1 Statistical parameters of axis weight for
6 kinds of typical vehicles
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Fig. 4 Statistical data and random samples of random traffic flow
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Fig. 5 Displacement response time history of girder

nodes and power spectral density in 5 min
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Tab.2 Damage values of rib-to-deck connections of

steel box girders in 5 min
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Tab. 4 Probabilistic statistics of random variable in

performance function of fatigue damage
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Fig. 7 Fatigue reliability indices under different operational states
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Fig. 8 Influence of traffic volume linear growth

factor on fatigue damage
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Fig. 9 Fatigue reliability indices with consideation of

traffic volume linear growth factor
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reliability of steel box girder detail under three operational states
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Tab.5 Fatigue reliability assessment based on target reliability indexes
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