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Abstract: To investigate the degree and mechanism of the influence of fly ash on the early shrinkage performance of high alkali
content cement—based materials, two types of alkali and two types of cement—based materials were selected. Relevant detection
techniques were used to reveal the influencing mechanism from the perspectives of hydration process, pore structure, and ion
content of pore solution. The results indicated that fly ash inhibited the autogenous shrinkage and drying shrinkage caused by
alkali in both low—heat Portland cement system and ordinary Portland cement system. Among them, the shrinkage inhibition
effect on low=heat Portland cement system was greater than that on ordinary Portland cement system, and it is more effective in

suppressing shrinkage caused by potassium sulfate than by sodium sulfate. Mechanism studies had shown that the main
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mechanism by which fly ash inhibited the shrinkage of high alkali cement —based materials were; Fly ash dilutes alkali by

reducing the cement content in the system, slows down the hydration process of the system, thereby reducing the early shrinkage

rate of cement—based materials; The influence of different types of alkali on the shrinkage performance of cement—based materials

varies, which is related to the differences in pore structure parameters of their hydration products. Therefore, fly ash is more

conducive to reducing the shrinkage of low heat cement and cement—based materials containing potassium sulfate. When using

fly ash to suppress the shrinkage of cement—based materials in practice, attention should be paid to the type of cement—based

material and the type of alkali it contains, The findings provide a reference for related projects.
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Table 1 Chemistry composition and Mineral composition of cement /%
N 2 E2H L URZENY
KPR .

Ca0 Si0, Al, 04 Fe, 0, MgO S04 K,0 Na,0  Na,Oeq C3S C,S C;A C,AF
P - LH42.5 59.47 22.59 3.82 5.03 4.71 1.87 0.38 0.16 0.40 32.21 40. 47 1.62 15.30
P-042.5 61.25 19. 84 4.60 2.88 2.18 2.23 0.79 0.16 0.68 57.19 13.74 7.32 8.77
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Table 2 Chemical compositions of fly ash /%
Sio, Al, 04 Fe, 0, Ca0 MgO S0, Co, K,0 Na, O Na, 0,
42.93 24.25 6.36 2.53 0.93 0.54 16.3 1.34 0. 60 1.48
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Table 3 Mix proportion of the mortars
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Fig.1 Shrinkage curves of high alkali content cement
mixing with fly ash
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Fig. 2 The ratio of autogenous shrinkage vs drying shrinkage
of high alkali content cement mixing with fly ash
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Fig.3 Heat flow and cumulative heat of high alkali content
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Table 4 Alkali content in pore solution of cement mixing with fly ash

/%
i K,0 Na, 0 R,0 K,0/Na, 0
L0-3d 0.024 0. 008 0. 024 3.0
L12N-3 d 0.048 0.128 0. 160 0.4
L12K-3 d 0.224 0.016 0.163 14.0
LNF-3 d 0. 040 0.112 0.138 0.4
LKF-3 d 0.192 0.016 0.142 12.0
P0-3d 0.088 0. 008 0. 066 1.0
PI2N-3 d 0.072 0. 104 0.151 0.7
P12K-3 d 0.216 0. 008 0. 150 27.0
PNF-3 d 0. 064 0. 064 0. 106 1.0
PKF-3 d 0.208 0. 008 0. 145 26.0
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