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Calculation Model of Concrete Self-desiccation Considering Dynamic Water

Release of Internal Curing Agent
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Abstract: Based on the theoretical calculation model of concrete internal relative humidity changed with capillary
water content in the cement paste, a calculation model of self-desiccation concrete considering the dynamic water
release of internal curing agent was established and compared with the experimental results. The results show that
the dynamic water release process of internal curing agent can be calculated by the model, and the calculated results
are in good agreement with the experimental results. The higher the strength of concrete, the greater the improvement
of self-desiccation effect by internal curing. The accurate analysis of the model can guide the mix proportion design
of internal curing concrete.
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Table 1 Calculation formulas of physical quantities and parameters
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Fig.1 Fitting isothermal desorption curves of calcined
zeolite and lightweight aggregate
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Table 2

Mix proportions and compressive strength of concretes

Mix proportion/ (kg-m ™)

Specimen m/m, . Silica Lightweight Calcined Internal ]\//iga
Gement Water Sand Stone - Fly ash fume aggregate zeolite curing water
C30-1C1 0.572 252.0 181.0 473.0 867.0 63.0 0 288.0 0 60.7 38.3
C50-1C1 0.381 367.0 175.0 409.0 808.0 92.0 0 287.0 0 60.5 61.3
C80-1C1 0.243 494.0 134.0 309.0 864.0 0 55.0 281.0 0 59.3 92.8
C30-IC2 0.572 252.0 181.0 564.0  964.0  63.0 0 0 233.0 60.7 37.1
C50-1C2 0. 381 367.0 175.0 500.0 905.0 92.0 0 0 233.0 60.5 57.9
C80-1C2 0.243 494.0 134.0 399.0 959.0 0 55.0 0 228.0 59.3 88.7
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Fig.2 Schematic diagram of concrete self-desiccation

measurement set-up(size:mm)
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Table 3 Parameters of calculation model

Cement hydration parameter ~ Pore structure parameter

Specimen

a, A B 1, i A WF/E%
em )

C30-IC1 0.9222 45.54 1.07 11.00 0.0008 3.41 0.3350
C50-IC1T 0.8412 46.99 1.25 12.30 0.0015 3.61 0.2319
C80-IC1 0.6298 43.76 1.25 13.10 0.0061 3.02 0.1687
C30-1C2 0.9222 33.67 1.09 11.00 0.0011 3.43 0.3350
C50-1C2 0.8412 39.84 1.18 12.10 0.0023 3.21 0.2319
C80-I1C2 0.6298 43.24 1.05 12.90 0.0080 3.80 0.1687
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Fig.3 Comparison results between experimental and calculation of self-desiccation of internal curing concrete
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Fig.4 Effects of internal curing level on concrete self-desiccation
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