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Effect of Additional Water on Durability and Pore Size Distribution in Cement Mortar
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Abstract

Porosity in concrete has close relationship with durability characteristics. Additionally mixed water can help easy
mixing and workability but causes increased porosity, which yields degradation of durability performance.

In this paper, cement mortar samples with 0.45 of w/c (water to cement ratio) are prepared and durability
performances are evaluated with additional water from 0.45 to 0.60 of w/c. Various durability tests including strength,
chloride diffusion, air permeability, saturation, and moisture diffusion are performed. Then they are analyzed with changing
porosity. Changing ratios and the patterns of durability performance are quantitatively evaluated considering pore size

distribution, total porosity, and additional water content.
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Table 1 Mix proportions

Cement Sand Additional Water .

water Flow

w/c | content content amount content (oom)

(kg/25liter) | (kg/25liter) (ke/25liter) (kg/25liter)

0.45 8.5 45 - 3.83 280
0.50 8.5 45 0.42 4.25 330
0.55 8.5 45 0.85 4.68 335
0.60 8.5 45 1.27 5.10 360

Table 2 Physical properties of cement and sand

Specific gravity(g/cmﬁ' 2.60
Fineness Modulus : 2.64

Physical properties
of aggregate

Physical properties . .
ysical prop Chemical composition of cement (%)

of cement
De““gyfg/ )| g0, | ALOy | Fess | CaO | MO | S05 | LOI
Blaine (cm’/g) -

19 915 | 510 | 304 | 61.3 | 2.85 | 2.21 | 1.93
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Table 3 Conditions for chloride diffusion test (NT BUILD 492)

Catholyted 10% NaCl
Anolyte 0.3N NaOH
Temperature 20 ~ 25T
Applied potential 30V
Initial current 40~60mA
Duration time 24hours
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Fig. 2 Strength and porosity with different w/c ratios
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Fig. 3 Chloride diffusion coefficient and porosity with different
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Fig. 5 Water loss, saturation, and porosity with different w/c ratios
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Table 4 Results of sorptivity, surface concentration, and moisture
diffusion coefficient

w/c Ss 05 L Az 5 " 3 2 Dr -7
(kg/m’h™) | (cm) | (em”) | (mm) | (kg/m’) | (m7/h) X10
0.45 0.17 5 25 0.02 42.89 9.1
0.50 0.18 5 25 0.02 48.73 12.4
0.55 0.24 5 25 0.02 53.89 14.3
0.60 0.44 5 25 0.02 56.43 24.2
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Fig. 7 Sorptivity, surface concentration, moisture diffusion, and
porosity with different w/c ratios
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