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Early Hydration Properties of Cement-Fly Ash Cementitious System

FU Yagqin, XIAO Lianzhen", SHI Wenchong
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan430074, China

Abstract: To explore the effects of fly ash dosage and temperature on cement hydration, the cementitious

hydration system with fly ash dosages of 0-60% was tested. The setting time at 20, 24 and 28 °C, the electrical

resistivity and the compressive strength in 2 d were obtained. The results show that the peak time of the electrical

resistivity rate curve and the setting time follow the linear relationship. The compressive strength and the resistivity

of the pastes in 2 d at the same temperature show a good positive linear relationship: the higher temperature,

the smaller slope, which demonstrates that the electrical resistivity development is more sensitive to temperature

change than the strength. The Scanning Electron Microscopy results reveal that the fly ash does not react in early

stage, only acting as fillers to dilute cement. Thus, the setting time and compressive strength of the cementitious

hydration system at different temperatures can be estimated and predicted by electrical measurement.
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Tab.1  Chemical compositions of cement and fly ash (w / %)

CaO SiO, ALO; Fe,0; SO; Na,O MgO LOI
cement 62.08 22.54 587 2.84 2.33 0.14 1.63 2.57
fly ash 4.73 52.54 32.35 4.74 1.16 1.06 1.16 1.98
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Fig. 1 Electrical resistivity curves of different samples in
2dat24C
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Fig.2  Resistivity differential curves of samples with different
fly ash dosages at 24 °C
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