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Experimental Study on Mechanical Properties of High Content Fly Ash Concrete
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Abstract: To study the mechanical properties of high content fly ash concrete, concrete specimens containing different
proportions of fly ash (40% , 50% , 60% , 70% ) and steel fibers ( volume fractions of 0.25% , 0.50% , 0.75% , 1%)
were prepared and tested under simulated environmental conditions. Analyze the mechanical properties of high content fly ash
concrete by testing the compressive strength, splitting tensile strength, drying shrinkage rate, and microstructure of the
specimens. The results show that the compressive strength of concrete decreases most significantly when the fly ash content is
between 40% and 50% ; When the volume fraction of steel fibers increases to 1% , the splitting tensile strength has increased
by 24. 4% compared with that of the concrete without steel fibers, and the maximum flexural strength reaches 6.2 MPa, an
increase of 29. 2% compared to the original strength; The drying shrinkage rate of concrete shows a trend of first decreasing and
then increasing with the increase of fly ash content. When the content increases to 70% , the shrinkage rate decreases by
12.22% compared to the benchmark concrete, and the porosity of the concrete slightly increases to about 8% . It can be
concluded that the appropriate proportion of fly ash and steel fibers can significantly improve the tensile strength and flexural
strength of concrete, optimize its drying shrinkage performance and pore structure, thereby enhancing the mechanical properties
and compactness of concrete.
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Table 1 Performance indicators of cement
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/min 3d 74d 28 d /MPa ! Y /% /% SR/  FR/ % R/ %
150 ~ 360 20.0 35.0 0.5 6.5 ok (WK, o2 1.00 3.00 2.50 4.00 0.01
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Table 2 Chemical composition of fly ash /%
HokER Si0, Al, 05 Fe, 05 Ca0 MgO SO, TiO, K,0 Na, O P, 05 B
0.18 52.34 26. 87 8.12 4.56 1.98 1.23 0.89 1.1 0.76 0.34 4.52
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Table 3 Performance parameters of corrugated steel fiber
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Table 4 Mix ratio of specimens

FA R (kg/m?
P R LT BHH/ (g/m’)
S /% /% K WK KR AR B B

40 0.25 300 400 6.0 3.75 800 600
40 0.50 300 400 6.0 7.50 800 600
40 0.75 300 400 6.0 11.25 800 600
40 1 300 400 6.0 15.00 800 600
50 0.25 280 500 5.6 375 750  562.5
50 0.50 280 500 506 7.50 750  562.5
50 0.75 280 500 5.6 11.25 750  562.5
50 1 280 500 5.6 1500 750 @ 562.5
60 0.25 260 600 5.2 375 700 525
10 60 0.50 260 600 5.2 7.50 700 525
11 60 0.75 260 600 5.2 11.25 700 525
12 60 1 260 600 5.2 15.00 700 525
13 70 0.25 240 700 4.8 3.75 650 487.5
14 70 0.50 240 700 4.8 7.50 650 487.5
15 70 0.75 240 700 4.8 11.25 650  487.5
16 70 1 240 700 4.8 15.00 650  487.5
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Fig.1 Changes in compressive strength of concrete
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Table 5 Changes in splitting tensile strength and flexural strength of
concrete under different volume fractions of steel fibers

LT AT By U YL
OB % SRPE/MPa HKEIE/ % SRIE/MPa BRI/ %
35.2 4.8
0.25 37.6 6.8 5.1 6.3
0.50 39.1 11.1 5.4 12.5
0.75 40.5 15.1 5.7 18.8
1.00 43.8 24.4 6.2 29.2
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Fig.2 Drying shrinkage of concrete
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