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ABSTRACT

Meniscus, adsorbed layer thickness, capillary pressure and disjoining pressure was deduced in extended meniscus
region in cement paste pore by hydrostatic equilibrium. From the results, the relationship between pore size
and adsorbed layer thickness could be derived and adsorbed layer thickness represents 0.299~2.700 nm
according to pore size 1nm~1um. Especially, disjoining pressure rapidly increased in less than 10nm pore size
according to adsorbed layer thickness. Therefore, it is interpreted that autogenous shrinkage of cement paste is
highly increases in formation of less than 10nm pore size. Predictions of autogenous shrinkage in cement paste
considering driving force for autogenous shrinkage with capillary pressure and disjoining pressure was low in
comparison with experiment values between 1~4 days and high in later period. These tendency could be thought
that pore damage by mercury injection in early age makes shrinkage driving force underestimate and assumption for
unsaturated independent pore makes overestimate. These interactions might be needed corrections considering on
hydration or pore replacement model.
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Fig. 1 Distribution of capillary and disjoining pressure

Cement hydrates(solich

r Intrinsic i Transition T Thin adsorked
meniscus region reglon
region

Fig. 2 An extended meniscus with three regions
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Fig. 3 Study flow of autogenous shrinkage in
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Fig. 4 Hydration of a single cement particle
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Fig. 6 Hydrostatic equilibrium in extended meniscus
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Table 1 Chemical & physical properties of cement

. . . Loss Initial setting . .
) 0,
Material Chemical composition (%) ignition (%) (Hour) Physical properties
SiO: | AlO3 | FexO3 | CaO | MgO | SOs Specific gravity | Blaine (cm”/g)
Cement  ™o07 | 52 | 30 | 624 | 47 | 24 1.36 815 315 3,450

Table 2 Mixture properties of cement paste

Mini slump(mm)
Omin | 30 min | 60 min
1.2%xC| 147 155 143

Clg) | W(g) | W/C SP
300 90 0.3
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Fig. 9 Adsorbed layer thickness and disjoining
pressure to pore size
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Fig. 11 Discrete pore volume of cement paste
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