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Influence of Pavement on Fatigue
Performance of Orthotropic Steel Deck

WANG Zhanfei' , CHENG Haobo' , CHENG Zhibin® ,ZHANG Minjiang'

(1. School of Traffic Engineering , Shenyang Jianzhu University , Shenyang, China, 110168 ;2. Zhengzhou Communi-
cation Planning Survey and Design Institute ,Zhengzhou, China 450000 )

Abstract; To study the influence of the asphalt concrete pavement on fatigue performance of the
orthotropic steel deck,the reasonable pavement parameters are proposed. The finite element model
of the orthotropic steel bridge was established and the effectiveness of the model and boundary
conditions was verified by comparing with the test results. The four typical fatigue details were se-
lected. By checking whether fatigue details stress amplitude is less than stress amplitude corre-
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sponding to the 2 million times of the fatigue S-N curve of the steel bridge, the influence trend of
the elastic modulus and thickness of pavement on fatigue details stress amplitude was determined.
The result showed that increasing the thickness of pavement from 60 mm to 100 mm could reduce
equivalent stress amplitude of fatigue details with a linear decreasing trend. When the thickness of
pavement was 70 mm ,the elastic modulus of pavement should not be less than 5 000 MPa. When
the elastic modulus of pavement increased from 1 000 MPa to 10 000 MPa, the equivalent stress
amplitude of fatigue details was a nonlinear decline trend. When the elastic modulus of pavement
increased to 8 000 MPa,the trend of the equivalent stress amplitude would be stable. When the e-
lastic modulus of pavement was 3 000 MPa,the thickness of pavement should not be less than 80
mm. The fatigue performance of the fatigue details, which contacted with the steel bridge deck,
were influenced more than the other fatigue details. The pavement could effectively reduce the e-
quivalent stress amplitude of fatigue details and improve the fatigue performance of the orthotropic
steel deck.

Key words; deck pavement; orthotropic steel bridge deck; fatigue details; fatigue performance;
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Fig.2 Loading conditions and finite-element model of steel bridge
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Fig. 4 Stress influence line in the vertical direction of joint region end’ s weld between U rib and transverse di-

aphragm
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Fig. 5 Stress influence line in the parallel direction of joint region end’ s weld between U rib and transverse di-

aphragm
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Fig. 9 Stress influence line of fatigue details of orthotropic steel deck
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