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Effect of Fly Ash on Compressive Strength and Corrosion Resistance of Mortar

Immersed in Municipal Wastewater
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Abstract
The objectives of this research were to investigate the effect
of fineness and cement replacement by fly ash on compressive strength

and corrosion resistance of fly ash-cement mortar immersed in

municipal wastewater. The original and classified fly ashes from Mae
Moh power plant were used to replace Portland cement type I at a
percentages of 15, 25, 35 and 50 by weight and compared with standard
mortars of Portland cement type I and V. All the mortars were cured in
water for 28 days, after that, the specimens were separated into 2
groups. The first group was cured in water and the other was immersed
in municipal wastewater in wet and dry conditions. Both groups were
tested for compressive strength and also corrosion in term of weight
losses of mortar at ages of 120, 240, 365 and 540 days (18 months).
The results showed that the compressive strengths of mortars with
original fly ash as replacement of Portland cement type I were lower
than that of standard mortar at all ages. The compressive strengths
decreased as the percent replacement of original fly ash increased.
However, the compressive strengths of mortars with classified fly ash
which replaced Portland cement type I less than 35 percent, gave the
same strength or higher than the standard mortars at all ages. As water
to cementitious material ratios increased, the higher content of classified
fly ash could be used to obtain the maximum compressive srrer:;gth of
mortar. The results of weight loss of mortars immersed in wastewater
were the same as those of mortars immersed in water until the age of
540 days. In addition, slightly erosion at the surfaces of mortar was

observed.
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Mortars 120-day 240-day 365-day 540-day Mortars 120-day 240-day 365-day 540-day
STD1A[w] | 0.500 0.9 0.7 0.6 0.9 STD5A|w] | 0.500 0.7 0.5 0.6 0.6
STD1B[w] { 0.575 0.9 0.7 0.7 0.9 STD3B[w] | 0.575 0.5 0.4 0.4 0.6
STDICIw] | 0.650 0.9 1.0 0.9 0.9 STD5C[w] | 0.650 0.5 0.6 0.8 0.8
150F1A[w]| 0.500 0.5 0.6 0.5 0.4 15CF1A[w] | 0.500 0.4 0.2 0.4 02
250F1A[w]| 0.500 0.4 0.2 0.4 0.2 25CF1A[w] | 0.500 0.5 0.5 0.3 0.4
350F1A[w]]| 0.500 0.5 0.4 0.3 0.3 35CF1A[w]]| 0.500 0.5 0.3 0.3 0.3
500F1A[w]]| 0.500 LI 0.7 0.6 0.6 50CF1A[w]| 0.500 0.5 0.6 0.4 0.4
150F1B[w]| 0.575 0.4 0.3 0.4 0.4 15CFIB[w] | 0.575 0.5 0.3 0.3 0.4
250F1B[w]| 0.575 0.2 0.2 0.4 0.2 25CFIB[w] | 0.575 0.5 0.4 0.4 0.4
350F1B[w]| 0.575 0.4 0.2 03 0.3 35CFIB[w] | 0.575 0.5 0.5 0.3 04
500F1B[w]| 0.575 0.9 0.8 0.7 0.8 SOCFIB[w]| 0.375 0.6 0.5 0.5 0.5
150F1C[w] | 0.650 0.2 0.5 03 0.3 13CFIC[w] | 0.650 0.4 04 0.5 03
250F1C[w]| 0.650 0.3 04 0.4 0.3 25CFIC[w] | 0.650 0.4 0.4 0.5 0.5
350F1C[w] | 0.650 0.5 04 0.4 0.5 3I5CFIC[w]| 0.650 0.5 0.7 0.5 0.6
500F1C[w] | 0.650 11 0.8 1.1 1.0 50CFIC[w]| 0.650 0.6 0.5 0.4 0.6
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