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Experimental Study on Bending Fatigue Performance of High — performance Concrete Beams
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Abstract: Double — mixed fine powder admixture to prestressed concrete is more widely used in bridges, but there are some
doubts about its mechanical properties. Based on the similarity theory, a scaled — down model girder of 1:5 was made, and the
concrete strength grade was C50, loaded with a half — sine wave constant stress at a frequency of 5 Hz, and 2 million fatigue
loading cycles were carried out, to analyze the bending fatigue performance of the model girder with different dosages double —
doped fine powder. The results show that there is no fatigue crack in the model beam after 2 million fatigue loading cycles, the
fatigue performance is stable, the destructive test strength does not decrease significantly after the fatigue test, the static stress
performance is stable after fatigue, and the doping of fine powder has an obvious improvement effect on the concrete beam.

Among them, below 200,000 cycles, the strain of double — doped fine powder concrete beams increased rapidly, and the
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bending stiffness decreased rapidly. After more than 200, 000 cycles, the rate of strain increases, and the rate of bending

stiffness reduction slows down significantly. Comprehensive analyses show that all double — mixed fine powder concrete beams

exhibit good flexural fatigue performance, which is worth promoting in engineering.
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Table 1 Model beam reinforcement list

HAE/mm £ K/ mm e
8 1 5 980 2
8 2 785 4
6 3 6 060 2
6 4 6 069 10
6 5 1034 60
6 6 330 60
6 7 166 120
6 8 413 60
6 9 5 980 2
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Fig.1 Model beam plain reinforcement diagram
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Table 2 Concrete mixing ratio

SR kg
Wy wa K

28 d gy
oH =
A5 %ZZ/ Shil /MPa

L1 436.5 48.50 687 1100 148 8.73 59.90
12 388.0 97.00 687 1100 148 8.73 60. 03
L3 339.5 145.50 687 1 100 148 8.73 61.50
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Fig. 3 Load - displacement curves for different
mineral admixture dosages
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Fig.5 Effect of mineral admixture on residual strain
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