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Fig. 2 Relationship between N and D under different a

K 3 Ao-N-D 9% /%
Fig. 3 Relationship between As.» N and D

4 LB 5y B

AR SCLAK 1 5 85 T KA D 1) 4 %A% Dyl i =X
R NS B T AR A5 4 L 3T B B AR 820 m,
T AR 9 24 m, WA 4 PR, BT R
i) 4 BRI DO B A T AL

35 180 460 180 35

B4 MHRIEAEEM:m)
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Bridge fatigue life analysis considering nonlinear accumulative damage

WANG Hui-li*"*, QIN Si-feng’, TAN Yan-bin'

( 1. Institute of Bridge Engineering, Dalian University of Technology, Dalian 116024, China;
2. State Key Laboratory of Subtropical Building Science, South China University of Technology, Guangzhou 510640, China;

3. Materials Fracture Mechanics Research Center for Numerical Test, Dalian University, Dalian 116622, China )

Abstract: To accurately reflect the nonlinear accumulative damage of bridge, a bridge nonlinear
accumulative damage model was proposed and the effect of the main parameter in the model on bridge
fatigue life was analyzed. Firstly, the bridge nonlinear accumulative damage model based on damage
mechanics was propounded and a formula for calculating equivalent stress amplitude was given. Then,
the effect of the main parameter in the model on fatigue life was analyzed. Finally, the fatigue life of a
bridge in Dalian was analyzed based on the bridge nonlinear accumulative damage model and Miner
model. The research results indicate that the damage is increased with the reduced material parameter
a and equivalent stress amplitude is the main factor to structure damage. The bridge nonlinear
accumulative damage model can reflect actual nonlinear accumulative damage process while Miner

model is pessimistic.

Key words: nonlinear accumulative damage; fatigue life; Miner model; parameter analysis



