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Fatigue Strength Prediction of Recycled Aggregate Concrete
Based on Static Strength Distribution

XTAO Jian-zhuang', LI Hong', QI Meng®

(1. Department of Building Engineering, Tongji University, Shanghai 200092, China;
2. Anhui Province Chemical Industry Design Institute, Hefei 230009, Anhui, China)

Abstract: Based on the test results of a large number of recycled aggregate concrete (RAC) static
compressive strength completed by the Recycled Concrete Materials and Structures Research
Group of Tongji University, the distribution characteristic for the static compressive strength of
recycled aggregate concrete was studied and the probability distribution of the fatigue life and the
expression of compressive fatigue strength were proposed. The results of Pearson y° goodness of
fitting show that the normal distribution model can be used to describe the probability distribution
characteristics of the static compressive strength of RAC. Finally, the comparative analyses for
fatigue strength of RAC under different stress ratios were made by the fatigue formula considered
the influence about the mean and variance of axial compressive strength caused by different
replacement percentages of the recycled coarse aggregate. The results show that with the increase
of recycled coarse aggregate replacement percentage, the fatigue strength of recycled concrete
shows a decreasing trend. According to this approach, axial compression fatigue strength with
different fatigue lives and guaranteed rates can be estimated, which provide the basis for recycled
concrete pavement design.
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Tab.1 Basic Properties of Coarse Aggregates
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Tab.2 Mix Proportions of RAC
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RAC-0 0 | 0.43 ] 430 | 555 | 1295 185

RAC-30 30 | 0.39 | 474 | 523 855 366 | 185 15
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Tab. 3 Statistical Parameters of Compressive

Strength of RAC

v/ | Sewmix/ | fewmin/ | Seu! wr/ or/
% MPa MPa MPa MPa MPa

dy

Jeu

0 49. 2 34.8 42.1 41.6 3. 44 0.082 7

30 48.7 31.9 44.5 41.5 3.94 0.094 9

50 48.0 30.6 40.1 40. 2 3.90 0.097 0

100 42.6 29.7 37.0 36.5 3.00 0.082 2
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