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Experimental study on basic mechanical properties of
alkali-activated mineral powder mortar based on dredged sand
from the Yangtze River
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Abstract: Sixteen groups of alkali-activated mortars were prepared using raw materials such as mineral powder, fly ash,
water glass, and dredged sand from the Yangtze River. The fluidity of the mortar, as well as its flexural and compressive
strength values at 3d, 7d, and 28d ages, were tested. The research results indicate that the early strength development of
alkali-activated mortar is relatively rapid. The incorporation of fly ash can effectively increase the fluidity of the mortar, but it
reduces its strength. An increase in alkali equivalent can effectively enhance the strength of the mortar, and an increase in
alkali-activated modulus can improve both the fluidity and strength of the mortar, but it can make the setting time of the
mortar too short. The fluidity of the mortar tends to decrease with an increase in dredged sand content, while the compressive
and flexural strengths of the mortar first increase and then decrease with an increase in dredged sand content. When the
dredged sand content is 30%, the compressive and flexural strengths at 28d reach their maximum values.
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Table 1 Experimental mix ratio design and fluidity test results

F5 FA TR Tl &= O v  (kg/m*) R W IR ANE (em)
(kg/m*) TEEL (kg/m*) (kg/m*)
1 0 5% 1.0 400 724 0 15
2 60 5% 1.0 360 724 0 18
3 120 5% 1.0 280 724 0 21.5
4 180 5% 1.0 220 724 0 25
5 240 5% 1.0 160 724 0 28
6 120 4% 1.0 280 724 0 21
7 120 4.5% 1.0 280 724 0 20
8 120 5% 1.0 280 724 0 20
9 120 5.5% 0.75 280 724 0 19
10 120 5% 1.25 280 724 0 22.5
11 120 5% 1.5 280 724 0 24
12 120 5% 1.0 280 654.6 72.4 20.5
13 120 5% 1.0 280 579 144.8 20
14 120 5% 1.0 280 506.8 217.2 18
15 120 5% 1.0 280 4344 289.6 17.5
16 120 5% 1.0 280 362 362 17
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Fig. 1 Effect of fly ash on flexural and compressive strength of alkali-excited mortar
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Fig. 2 Effect of alkali equivalent on flexural and compressive strength of alkali-excited mortar
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Fig. 3 Effect of Alkali Excitation Modulus on Flexural and Compressive Strength of Mortar
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Fig. 4 Effect of Dredging Sand Addition on Compressive Strength of Mortar
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