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Research on Durability of Fiber — Reinforced Fly Ash Concrete
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Abstract: In order to solve the durability problem of concrete structures in the winter environment of Northwest China, the
growth trend of fly ash and fiber on the service life of concrete was explored, and two different mix ratios were selected to carry
out freeze — thaw cycle tests to study the durability. The Weibull probability distribution function was established, and the
degradation law was modeled. The least squares method was used to calculate the estimated value of Weibull parameters. The
results show that the mass loss of concrete after circulation is 4. 3% for ordinary concrete (referred to as group A) and 3. 63%
for SY — A fly ash concrete (referred to as group B) under the ratio of the two groups. The relative dynamic elastic modulus
damage was 35.4% in group A and 27.4% in group B. The strength loss was 30. 6% in group A and 21.9% in group B.
According to the lifespan, it is predicted that the limit will be reached at 345 cycles in group A and 450 cycles in group B. The
image model constructed based on the Weibull function can effectively describe the process of life loss, reflect the failure point of
the structure, and the Weibull function can effectively predict the service life of concrete.
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Table 1 Physical and mechanical properties of cement

BELE I [H]/min PLTHRJE/ MPa PUE IR KL/ MPa
PIE LBt 3d 28 d 3d 28 d
168 209 4.9 7.4 25.6 56.3
R2 KRUBEERS
Table 2 Main chemical components of cement / %
Si0, Al, O CaO MgO S0, s Cl-
20. 4 6.5 50 3 2.3 0.29 0.03
£3 MEREEER
Table 3 Main indicators of fly ash /%
bekhE 505 i K I Bl gl
4.26 0.39 103 4.26 24.9
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Table 4 Main indexes of coarse aggregate

RWHE  EPUEE TR HATRERE EWME
/ (gem®) 7/ (g/em®) /% /% /%
3.14 1.85 0.3 4.5 6
x5 WEBEEER
Table 5 Main indexes of fine aggregates
LW HERR et .
ey e TER
/ (g/em’) / (g/em’) /%
2.68 1. 65 0.4 2.79
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Table 6 Main technical indexes of superplasticizer

BOKE AR cl- PUHESRIE P/ %
/% /% 34d 74d 28 d
27 3.2 0.01 162 157 149
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Table 7 Main indicators of fiber

fie KEE MR wE

/pm /mm /MPa / (g/cm’) e
34 15 3 850 0.91 S RN
1.2 ges-rbakit
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Table 8 Concrete mix ratio
o 3 o) I WA BRR
B KR K BB MR SY-A T e
A 478. 1 153 1045.2 43 1.2
B 406. 4 153 71.7 1045.2 91 43 1.2
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Fig. 1 Rate of mass loss in freeze — thaw cycles
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Fig.2 Relative dynamic modulus variation
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Fig.3 Concrete strength
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Table 9 Chloride ion permeation test
28 d 58 d
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Fig. 6 Density function f (t)
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