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Correlation of Shrinkage and Electrical Resistivity of
Early-Age Cement-Based Materials

SHI Wenchong, XIAO Lianzhen, ZOU Di, FU Yagqin
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To study the effects of water-cement ratios on the autogenous shrinkage (AS) and the electrical resis-
tivity (ER ) , we used the resistivity measurement to test the AS and the ER of cement pastes at water-cement
ratios of 0.3, 0.35, 0.4 and 0.45 in 3 d, respectively. The results show that the total AS values decrease with the
increase of water-cement ratios; the pastes with water-cement ratios of 0.3 and 0.35 show consistently shrinkage
in 3 d, while the pastes with water-cement ratios of 0.4 and 0.45 show a temporal expansion in 7.7 h and 16.8 h,
respectively. The early-age volume changes of the cement pastes are mainly controlled by the AS development,
strength development (restricting shrinkage ) and thermal expansion. The ER values of the cement pastes
decrease with the increase of water-cement, and the ER values of each sample show an increase trend after the
initial decrease because of the ion dissolution. The hydration process of the cement pastes can be divided into
four distinct stages, dissolution period, induction period, hydration acceleration period and hydration decelera-
tion period from the electrical resistivity development and the differential curves of the resistivity. The AS values
of the pastes show a good exponential correlation with their ER values, thus the AS development trends can be
predicted by the ER changes.
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Fig. 1 Autogenous shrinkage changes of cement pastes in 3 d
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Fig. 2 Electrical resistivity changes of cement pastes in 3 d
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Fig.3 Electrical resistivity changes of cement pastes in 6 h
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Tab. 1  Regression formulas of autogenous shrinkage and

resistivity of cement pastes
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