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Fatigue Life Assessment of the Steel Deck of Suspension Bridge Under
Vehicle-Temperature Load Coupling

ZHANG Haiping, LIU Yang, LUO Yuan, CHEN Bin
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the flaw that the traditional fatigue life assessment method of steel deck of suspension
bridge fails to take into consideration the influence of temperature load, a fatigue durability assessment method has
thus been proposed of the steel deck of suspension bridge with the coupling effect of vehicle-temperature loading
under consideration. Taking Nanxi Yangtze River Bridge as the target of the engineering background, and based on the

vehicle weight in motion (WIM), U-rib detail strain, pavement temperature and ambient temperature monitoring data of
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suspension bridge girder, an establishment can be achieved of the standard fatigue vehicle model, pavement temperature

probability model and girder temperature difference model. By adopting ANSY'S finite element platform, a transient

analysis has been made of the calculation of the influence of vehicle and pavement temperature load coupling on the

fatigue stress effect of two typical welding details, with the fatigue stress spectrum of structure temperature recorded.

On this basis, a prediction can be achieved of the fatigue life of two typical details of Nanxi Yangtze River Bridge

under vehicle-temperature load coupling. The results show that there is a linear relationship between the temperature

of asphalt pavement and the equivalent stress amplitude under the condition of the same vehicle load, with the effect

of temperature on the fatigue life of details decreasing with the increase of the distance between details and pavement.

The number of cycles of the temperature gradient fatigue load spectrum is significantly smaller than that of the vehicle

load spectrum, while the contribution of the vehicle load to the fatigue damage plays a dominant role in the coupling

effect. Based on a comparison between the coupling effect with or without the vehicle temperature load taken into

consideration, the calculated fatigue damage values of detail 1 and detail 2 of Nanxi Yangtze River Bridge are 5.06 and

1.50 times respectively after 100 years of service.

Keywords: bridge engineering; orthotropic steel deck; vehicle load; temperature load; fatigue life prediction
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ERES M W, #/kN o’ ERLESY M, w, 1/kN a’
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C3(2) C6
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details

A S./MPa N,/10° D/107

471 A2 AT A2 41 42
1 12.7 16.6 2.19 1.31 3.86 5.26
2 13.0 16.7 221 1.30 431 5.35
3 15.0 17.1 2.29 1.35 9.52 6.19
4 17.4 17.5 2.38 1.40 21.2 7.23
5 19.8 17.9 2.48 1.45 40.1 8.44
6 21.2 18.1 2.53 1.48 58.9 9.18
7 23.4 18.5 2.61 1.52 100 10.5
8 252 18.9 2.67 1.55 147 11.7
9 22.6 18.4 2.56 1.50 82.4 9.98
10 20.0 17.9 2.47 1.45 42.7 8.51
11 14.8 17.0 2.29 1.36 8.91 6.13
12 11.9 16.5 2.17 1.29 2.82 5.00
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Fig.14 Daily fatigue damage curves for two details
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Fig.16 Fatigue damage contribution rate of two details
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