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for predicting the fatigue life of concrete bridges was proposed, where the damage under each cyclic loading was intro—
duced into the S—N curve in the improved damage algorithm. The S—N curve of materials under fatigue was modified
in order that the predicted fatigue life of materials was closer to the real situation. The Markov chain Monte —Carlo
simulation method (MCMC) was used to generate multi-lane fine traffic flow considering the correlation between ad-

jacent models and traffic lanes. First, the accuracy of the improved damage algorithm was verified by the multistage
variational fatigue tests of a group of reinforced concrete beams and a group of prestressed concrete beams. Then, the
refined process of multi-lane random traffic flow simulation was introduced, and the fatigue life prediction process of
concrete bridge based on improved damage algorithm and multi—lane stochastic traffic flow simulation was proposed.
Finally, the traffic flow data measured on a highway and a simple supported T beam bridge with a span of 20m were
used for example analysis. The results show that the prediction error of the five groups of specimens is significantly
lower than that of the conventional damage algorithm. Except that the prediction error of two prestressed concrete
beams is bigger (53%~56%), the prediction error of the other three groups of specimens is smaller (less than 8%), indi—
cating that the improved damage algorithm can be used to predict the fatigue life of concrete bridges. In case of analy—
sis, the stress spectrums appear the characteristic of multi—peak distribution, which is similar to the vehicle load distri—
bution, illustrating the rationality of the simulation. According to the improved damage algorithm, when the average
annual traffic rate (AAGR) is 0, the fatigue life of the bridge is 77.50 years, which didn’t meet the requirements of de—
sign service life. When AAGR is 3%, the fatigue life of the bridge is 52.49 years, which decreased by 32.27% com—

pared with that when AAGR is 0.

Key words:bridge engineering;improved damage algorithm; fatigue life; MCMC multiline traffic flow;concrete
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Fig.1 Improved damage algorithm and prediction process
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— ——
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$ — —
— —
== o ——
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—— =F=
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-L —— =*=
-— =F
Vi1l e 0.10:0.08 : 0.27 : 0.18 : 0.19 : 0.18  1.95+2.81+5.9+1.41+1.41 9.89
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Tab.6 Distribution of total number

of samples for each vehicle type

RIS SN HHR /A il =2 €]
Vi 3030 3028
V2 230 226
V3 215 225
V4 45 45
V5 20 18
V6 60 65
AW 5 5
V8 10 12
V9 15 15
V10 865 862
Vil 505 499

oy e 5 000 5 000
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Tab.7 Distribution of total number of samples for each lane
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Fig.12 Stress time—history and stress amplitude spectrum of the steel bars at the bottom of 1#~3* main beam under random vehicle
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Tab.8 Fatigue life of main girder under different AAGR

5 & &

DA —4UN AR EE L 25— T R BE 1

K BT TT 5 A
AAGR/%
1* 2 3 4 5
0 362.50 155 123.76 77.50 107.50
1 307 114.95 96.33 66.31 84.97
2 212.66 9427 80.99 58.33 72.61
3 167.10 81.08 70.73 52.49 64.09
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