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Uncertainty analysis in fatigue life prediction of self-compacting
steel fiber reinforced concrete using evidence theory

TANG Hesheng' > CHEN Shanshan' XUE Songtao' >

( 1.Research Institute of Structural Engineering and Disaster Reduction Tongji University Shanghai 200092 China; 2.State Key La—
boratory of Disaster Reduction in Civil Engineering Tongji University Shanghai 200092 China)

Abstract: Fatigue life predictability of steel fiber—reinforced concrete ( SCFRC) is difficult making for inaccuracies
in self-compacting. This is mainly caused by the existence of various material parameters and experimental data and
model uncertainty. Therefore in this paper the uncertainty model of concrete fatigue life prediction based on the S—
N curve was built and a methodology based on evidence theory is presented for uncertainty analysis in fatigue life
prediction of concrete while considering the epistemic uncertainty of model parameters. Based on the experiment of
SCFRC with a 0. 5% steel fiber dosage evidence theory and a differential evolution-based computational strategy
were applied to quantify and propagate the epistemic uncertainty at all stress levels. Compared with the prediction
results of actual fatigue life and probabilistic theoretical method the efficiency and feasibility of the proposed ap-
proach were verified through a comparative analysis of probability theory.

Keywords: self-compacting steel fiber reinforced concrete; fatigue life; uncertainty; prediction model; evidence

theory; differential evolution
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Table 1 Different steel fiber volume ratio of SCFRC SV
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Table 2 Life prediction results for three different methods

S N

P,=0.05 1205 1799

1205 2918

1273
0 2208

1275 —
0 3 667 1114 2 685

P,=0.05 4827 8 631

4 487 13 997

5097
0 10 571

5077 —
0 19 984 5685 14 538

0.5%
21 037 45 524

19 027 73 831

P,=0.05

22 051
0 55 647

21 707 —
0 112 240 21 037 45 524

P,=0.05

100 812 267 343
88 570 433 580

105 300
0 328 290

101 480 —
0 677 220 96 251 394 352
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