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ABSTRACT

Blast Furnace Slag (BFS) has been widely used as a mineral admixture on cement and concrete in
the concrete industry in order to reduce CO, emissions. In order to increase the wide usefulness of
BFS blended cement is expected to use in the construction and the mechanical property and hydration
product need to be further discussed. Therefore, the purpose of this research is to investigate the BFS
blended cement, such as compressive strength development method, combine deterioration with
carbonation and frost damage was investigate in this thesis.

1. Recently, calcium silicate hydrate (C-S-H) type accelerator that has been developed to serve some
purpose of increased production efficiency and streamlining of manufacturing secondary product of
concrete shows an effect in all temperature range. However, the results of C-S-H type accelerator to
BFS cement type B did not seem the intimate relationship between additive amounts of C-S-H type
accelerator and strength development; this indicates the cement hydration of promotion mechanism of
C-S-H type accelerator.

2. Investigates the compressive strength development of BFS blended mortar mixtures incorporating
various mineral admixtures, namely BFS, limestone powder (LSP), and gypsum (CS). The hydration
reaction and products resulting from the use of cement, BFS and mineral admixtures are quantitatively
examined with respect to the XRD/Rietveld method in order to investigate the relationship between
the produced hydrates and the strength. Experimental investigation reveals that the mortar mixture
with BFS 15 wt.%, LSP 4 wt.%, and CS 2 wt.% exhibits similar compressive strength to an ordinary
Portland cement mortar mixture.

3. Investigates the carbonation properties of incorporating BFS paste samples. The replacement ratio
effect caused by Ca/Si ratio of C-S-H in the paste sample were experimentally investigate. The
experimental investigation that the total porosity decrease as the after carbonation. The calcium
carbonation is densification more than calcium hydroxide due to the accelerate carbonation test. We
found that the vaterite through chemical composition analysis by X-ray diffraction, which has been
high expansion rate; it is influence on the carbonation characteristic of BFS blended cement paste.

4. This study investigates the mechanical and coupled deterioration properties of mortar
incorporating industrial solid waste BFS and different mineral admixtures, such as CS and LSP. The
combined deterioration properties caused by carbonation and frost damage in the mortar sample were
experimentally investigated with respect to accelerated carbonation and freeze-thaw tests. The
combined damage tests revealed that different deterioration degrees resulted slightly decreased the
carbonation resistance, which is related to the decrease in the inkbottle pore volume due to its water
retention characteristics. Simultaneously, the after carbonation deterioration could effectively decrease
the surface mass scaling of the freeze-thaw, indicating.
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