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ABSTRACT This study aimed to conduct the basic analysis on the fractal characteristics of cementitious materials. The pore
structure of cement paste incorporating ground granulated blast furnace slag (GGBFS) was measured using mercury intrusion
porosimetry (MIP) and the fractal characteristics were investigated using different models. Because the pore structure of GGBFS-blended
cement paste is an irregular system in the various range from nanometer to millimeter, the characteristics of pore region in the

different scale may not be adequately described when the fractal dimension was calculated over the whole scale range. While Zhang

and Li model enabled analyzing the fraction dimension of pore structure over the three divided scale ranges of micro, small capillary

and macro regions, Ji el al. model refined analysis on the fractal characteristics of micro pore region consisting of micro I region
corresponding to gel pores and micro II region corresponding to small capillary pores. As the pore size decreased, both models
suggested that the pore surface of micro region became more irregular than macro region and the complexity of pores increased.
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Fig. 1 Fractal geometry by Koch curve
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Table 1 Mix proportion (Unit: g)

) Binder
Specimen Water | S.P.* w/b**
Cement | GGBFS

GGBFS-35| 7,800 | 4,200 | 2,400 63.6 0.2

*Superplasticizer
**water to binder (Cement+GGBFS) ratio

Table 2 Properties of cement and GGBFS

Material Properties
Type : Ordinary portland cement
Cement Blaine fineness : 3,270 cmz/g
Density : 3.18 g/cm®
Blaine fineness : 4,330 cm?/g
GGBFS Density : 2.89 g/cm’

Table 3 Chemical compositions of cement and GGBFS

Cement (mass%) GGBFS (mass%)

Si0O, 20.80 34.00
ALOs 4.93 16.40
Fe,0; 3.50 0.50
CaO 62.40 37.20
MgO 1.61 6.29
K,O 0.90 0.45
Na,O 0.33 1.33
SOs 2.21 2.71
H,O - -
LOI 2.74 0.17
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Table 4 Surface fractal analysis by Zhang and Li (1995)

model
D R? Pore range
Region 1 2.294 0.9950 552~121,137 nm
Region II 3.887 0.9965 40~552 nm
Region III 2.378 0.9975 6~40 nm

Table 5 Volume fractal analysis by Ji et al. (1997) model

D R? Pore range
Micro 1 0.882 0.9819 6~9 nm
Micro 11 2.252 0.9770 12~24 nm
Macro 2.985 0.9908 3,822~121,137 nm
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