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Abstract

Use of industrial wastes in concrete application helps to reduce the environmental impact
and industrial waste disposal. This research studied on the properties of concrete containing the
industrial wastes by partial replacement of Portland cement type I with fly ash, blast furnace slag and
silica fume. Water content of silica fume - cement paste was lower than that of neat cement paste, fly
ash - cement paste and ground blast furnace slag — cement paste. Increase in silica fume content
consumed more water. Setting times of fly ash - cement paste and ground blast furnace slag - cement
paste were longer than that of neat Cement paste. Setting times of silica fume - cement paste was not
different from that of neat cement paste. Compressive strength of ground blast furnace slag — cement
concrete (with 30 % replacement) was similar to that of neat cement concrete at 56 days of curing. In
addition, higher content of ground blast furnace slag gave lower compressive strength compared at
the same age of curing. Carbonation in fly ash - cement concrete and ground blast furnace slag -
cement concrete was higher occurred than that of neat cement concrete. However, carbonation of
silica fume - cement concrete was not different from that of neat cement concrete. Ground blast
furnace slag - cement concrete was resistant to chloride penetration more that neat cement concrete.
Neat Portland cement type I concrete had longer extension in sodium sulfate solution than neat
Portland cement type V concrete. Using of high content of fly ash and ground blast furnace slag in
Portland cement type I concrete gave lower extension than neat Portland cement type V concrete. But
low content of fly ash and ground blast furnace slag using gave the same extension as Neat Portland
cement type V concrete. These presented that use of industrial wastes in concrete application should
be in optimum proportion.

Keywords: fly ash, ground blast furnace slag, silica fume, resistance to chloride

penetration, sulfate resistance



