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Abstract: Based on the model of cement hydration, considering the dynamic evolution law of porosity and ion
concentration of pore solution in the process of cement hydration, the relationship of water binder ratio, cement
components with electric conductivity of hardened cement paste was established, and a dynamic calculation model
for electric conductivity of hardened cement paste was proposed. The results show that the proposed model can
calculate the electric conductivity of hardened cement paste at different ages and the overall calculation error is less
than 10% , especially the calculation error of electric conductivity of hardened cement paste at 28 d is less than 5%.
With the increase of cement hydration age, the ion concentration of pore solution first increases and then stabilizes,
while the porosity decreases continuously with time. The combined effect of the two causes makes the electric
conductivity of hardened cement paste decrease with the increase of cement hydration age. With the increase of
water-binder ratio, the ion concentration and electrical conductivity of pore solution decrease, but the conductivity of
the hardened cement paste increase due to the increase of porosity.
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Fig.1 Test and calculated results of hydration degree
of hardened cement pastes
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Table 1 Chemical composition of ordinary Portland cement
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Fig. 2 Ion concentration of pore solution of hardened cement paste under different m,,/m,
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Table 3 Electric conductivity of hardened cement pastes

R2 WUKERELEE BREXREITHIRE

Table 2 Electric conductivity, porosity and its simulation

errors of hardened cement pastes

t/d
m,,/my, Parameter
7 28 91
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