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Experimental study on compressive strength and working performance

of geopolymer mortar
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Abstract: To study the influence of mortar volume fraction on the compressive strength and working
performance of metakaolin geopolymer mortar, the workability, rheological properties, and
compressive strength of geopolymer mortar were tested with different mortar volume fractions as
variables. The results show the hopping fluidity and consistency of slag-metakaolin geopolymer mortar
decrease with the increase in mortar volume fraction, and the yield stress and plastic viscosity increase
as the mortar volume fraction rises. The metakaolin geopolymer mortar exhibits excellent working
performance when the mortar volume fraction is between 35% and 45%. The compressive strength of
the slag-metakaolin geopolymer mortar increases first and then decreases with the increase in mortar
volume fraction and reaches the maximum when the mortar volume fraction is 45%. Therefore, it is
suggested that the mortar volume fraction should be 45% when slag-metakaolin geopolymer mortar is
prepared, so as to ensure both good working performance and high compressive strength.
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Table 1 Test coordination ratios and results

. R PR S LN PaRE, | BB | BRIy | AR 7d ¥ 28 d¥)E
Bk R Bl 5380 % mm mm Pa (Pa-s) SREE/MPa | B E/MPa
M10-1 1.8 23 11 55 62 179 284.2 4.1 10.2 13.6
M10-2 1.8 23 11 50 75 218 201.2 3.5 10.8 14.2
M10-3 1.8 23 11 45 100 240 146.3 2.7 135 16.8
M10-4 1.8 23 11 40 110 249 103.7 1.9 12.2 16.2
M10-5 1.8 23 11 35 13 265 72.6 0.9 113 155
M20-1 1.4 23 11 55 78 160 267.1 49 17.6 245
M20-2 1.4 23 11 50 100 203 197.4 29 203 25.4
M20-3 1.4 23 11 45 11 242 129.4 24 245 30.8
M20-4 1.4 23 11 40 119 260 79.8 1.2 237 28.6
M20-5 1.4 23 11 35 122 267 57.8 0.9 218 25.8
M30-1 1.8 27 11 55 68 174 254.2 6.0 26.4 282
M30-2 1.8 27 11 50 85 213 183.6 5.7 26.8 320
M30-3 1.8 27 11 45 95 250 1105 54 29.8 36.5
M30-4 1.8 27 11 40 107 260 85.4 34 28.1 35.9
M30-5 1.8 27 11 35 116 280 67.4 1.9 234 30.1
M40-1 1.6 31 11 55 75 142 241.5 7.3 322 38.2
M40-2 1.6 31 1.1 50 92 186 1745 7.0 35 38.7
M40-3 1.6 31 11 45 103 228 915 6.9 38.2 459
M40-4 1.6 31 11 40 113 246 712 49 357 44.6
M40-5 1.6 31 11 35 120 260 60.5 44 34.0 420
M50-1 1.6 35 11 55 66 170 230.3 7.0 40.0 467
M50-2 1.6 35 11 50 80 210 164.5 6.6 415 485
V50-3 1.6 35 11 45 106 234 87.2 6.5 448 52.6
V50-4 1.6 35 11 40 115 256 702 5.9 415 50.2
V50-5 1.6 35 1.1 35 125 275 50.2 5.1 39.0 479
TE:M10-1 R HUHSREE Jy 10 MPa (55— AL R P03 AR LIS
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Fig.1 Influence of mortar volume fraction on mortar
consistency
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Fig. 2 Influence of mortar volume fraction on mortar fluidity
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Fig. 8 Influence of mortar volume fraction on compressive

strength of mortar on 7th day
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