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Effects of nano crystalline C—S—H nucleus early strength agent on
concrete properties at low temperatures
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Abstract: Effects of nano crystalline calcium silicate hydrate (C—S—H) nucleus early strength agent on the performance of
concrete under low temperature conditions were investigated, including setting time, compressive strength and electrical flux of
concrete. Influence of the nano crystalline C—S—H nucleus agent on the hydration heat release performance of composite
cementitious material (cement—mineral admixtures) was analyzed by micro calorimeter. The results show that the final setting
time of concrete were shortened by 33%, 42% and 47%, when the dosages of nano crystalline C—-S—H nucleus agent were 2%,
3% and 4%, the 1-day compressive strength was increased by 82%, 131% and 168%, and the 28 -day compressive strength
increased by 38%, 54% and 62%, respectively. Moreover, the chloride ions penetration of the concrete decreased by 19%, 26%
and 37% . Under low temperature conditions, the nano crystalline C-S -H nucleus agent has a very significant effect on
accelerating the setting and early strength of concrete, and also has a noticeable improvement on the later strength and
resistance to chloride ions penetration. Heat of hydration analysis indicates that the nano crystalline C-S—H nucleus agent can
effectively promote the early hydration of the cementitious materials, increase the early hydration rate and hydration degree. The
incorporation of an appropriate dosage of nano crystalline C-S—H nucleus agent facilitates addressing issues such as delayed

setting and slow strength development of concrete in winter.
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Table 1 Mix proportions of concrete for experiments
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(kg=m™) (kg'm™) (kg'm™) (kg'm™) (kg=m™) (kg'm™) (kg'm™) BR/% | JFR/(kgem?)
A(0% ) (25 L) 257 86 86 788 1045 146 4.29 0 0
B(0.5%) 257 86 86 788 1045 145 4.08 0.5 2.15
C(2%) 257 86 86 788 1045 140 3.65 2.0 8.58
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E(4%) 257 86 86 788 1045 134 3.17 4.0 17.16
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Fig. 2 Effect of nano crystalline C—S—H nucleus agent on setting time of concrete
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Fig.7 Effect of nano crystalline C—S—H nucleus agent on hydration heat release of composite cementitious materials
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