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Effect of Fly Ash Quality and Dosage on the Comprehensive Performance of Fiber

Reinforced Concrete for Highway Engineering
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Abstract; In order to improve the comprehensive performance of fiber reinforced concrete for highway engineering and reduce the
construction cost, the effects of different quality and amount of fly ash on the comprehensive performance of fiber reinforced concrete were
studied by testing the working performance, mechanical properties, chloride penetration resistance and frost resistance of the concrete
mix. The results show that the working performance of fiber reinforced concrete is improved by adding 5% ~ 20% fly ash of different
quality. With the increase of fly ash content, the compressive strength of fiber reinforced concrete first increases and then decreases, the
electric flux gradually decreases, the mass loss after 200 freeze—thaw cycles first decreases and then increases, and the relative dynamic
elastic modulus first increases and then decreases. The addition of fly ash can effectively improve the mechanical properties, chloride ion
penetration resistance and freeze resistance of fiber reinforced concrete. When the fly ash content is 15%, the mechanical properties and
freeze resistance of fiber reinforced concrete reach the best. The improvement effect of Grade 1 fly ash on the comprehensive performance of
fiber reinforced concrete is slightly better than that of grade II fly ash, but considering the factors such as construction quality and cost,
we can consider using grade Il fly ash instead of grade I fly ash.
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Table 1 Comprehensive performance indicators of fly ash/ %
BB KA AR Behr WERSAELES 28 d IEMEIEEK

I % 0.11 11.2  2.98 0.10 84.2

1% 0.32 15.3 3.87 0.58 72.1
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Table 2 Chemical components of fly ash / %
S
%ﬁgf( Si0, ALO; SO, Ca0  MgO Fe,0;  Hiil
[a[a AN
I9% 51.82 25.51 1.64 7.12 3.51 6.49 3.91

% 60.21 15.29 0.09 9.58 2.94 7.81 4.08
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Table 3 Concrete mix design

MR, (ke/m®) WK

- -
B ok ok wn w0 L
C-0 400 132 0.8 1023 682 0 0 0
C-1 380 132 0.8 1023 682 20 0 5
C-2 360 132 0.8 1023 682 40 0 10
C-3 340 132 0.8 1023 682 60 0 15
C-4 320 132 0.8 1023 682 80 0 20
C-5 380 132 0.8 1023 682 0 20 5
C-6 360 132 0.8 1023 682 0 40 10
C-7 340 132 0.8 1023 682 0 60 15
C-8 320 132 0.8 1023 682 0 80 20
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Fig.1 Effect of I and II grade fly ash content on
the workability of concrete
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Fig.2 Effect of I and II grade fly ash content on mechanical
properties of concrete
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Fig.3 Effect of I and II grade fly ash content on chloride ion
penetration resistance of concrete
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Fig. 4 Effect of fly ash quality and content on
freezing resistance of concrete
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