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Recently, a large number of researches about concrete containing high volume fly-ash(HVFA) have been carried to obtain carbon
dioxide reduction, resource recycle and durable option in concrete industry. The quality of fly-ash such as chemical composition and
fineness has high variability due to the differences of used fuels, operation condition in power plant. The aim of this study is to
investigate the performances of fly-ash cement mortar containing different type of fly-ashes. The basic analysis of fly ash such as
chemical composition, SEM image analysis were performed. Many mortar specimens were fabricated to evaluate the properties
(compressive strength, drying shrinkage and carbonation) of mortar with various fly ash. From the test results, the quality of each fly
ash must be considered and fully weighted in fly ash concrete.
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Fig. 1. SEM image of fly ashes
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Table 1. Chemical compositions and physical properties of fly ashes and cement

Chemical compositions(%) Physical properties
Si0, | ALO; | Fe,0; Ca0 MgO K>0 Na,O SO; LOI Sum | Density(g/cm’)| Blain(cm?*/g)

OpPC 19.8 4.5 3.57 61.6 3.01 1.06 0.21 2.1 1.2 97.05 3.15 3,560
FA-A 59.1 23.8 6.62 3.1 1.41 1.45 0.61 0.2 2.1 98.39 225 3912
FA-B 48.3 25.5 8.5 6.49 1.67 1.17 1.56 0.4 3.8 97.39 242 3,740
FA-C 56.7 21.8 6.39 4.94 1.6 1.17 1.12 0.37 4.2 98.29 2.26 3,840
FA-D 42.1 20.4 43 10.6 1.09 2.48 0.51 2.44 14.7 98.62 2.47 5,430
FA-E 54.7 21.7 7.83 5.8 2.13 1.08 0.65 0.43 3.6 97.92 2.34 4,250
FA-F 55.9 22.9 7.7 5.45 1.8 1.73 1.06 0.43 1.5 98.47 2.26 3,450
FA-G 62.7 21.2 6.34 3.9 1.46 1.14 0.04 0.24 1.7 98.72 2.29 4,040
FA-H 47.0 21.6 7.46 5.14 1.91 2.35 1.46 0.06 12 98.98 2.12 3,820
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Table 2. Mixture proportions of mortar
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Fig. 2. Initial and final setting time by type of fly ashes
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Fig. 4. Test results of compressive strength
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Fig. 5. Test results of drying shrinkakges
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