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This thesis presents an experimental study of the cellular lightweight concrete
(CLC) with the controlled density of approximately 800 kg/m*® was made from a
preformed foam, ordinary Portland cement (OPC), high-calcium fly ash (FA), naturd
zeolite (NZ), and nano-silica (NS) with PRE-FORMED FOAM METHOD. FA and
NZ were used to partially replace OPC at 0, 10wt%, 20wt%, and 30wt% of the binder.
The NS was used to partialy replace OPC at 0, 1wt%, 2wt%, and 3wt% of the binder.
The water-to-binder mass ratio (w/b) of 0.5, 0.6, and 0.7 were used for all mixtures
and its compressive strengths of specimens at 3, 14, 28, and 60 days, water absorption,
thermal conductivity, setting time, drying shrinkage, sulfate resistance, and
microstructure of were tested.

The testing results indicated that CLC containing NS has the compressive
strength were higher than those of NZ or FA, while CLC containing NZ has
compressive strength was slightly higher than that of FA. The incorporation of 1wt%
NS with w/b = 0.7 had the highest compressive strength. The compressive strength of
CLCs were decreased with the increase of porosity. This suggest that the CLC with

relatively high compressive strength is usualy has the average pore size is small. The



replacement of OPC with pozzolan decreased the total porosity and air void size, but
increased the gel and capillary porosity of the CLC as a result of adding pozzolans at
all replacement levels and w/b increased. Which the water absorption increased as the
capillary porosity increased, but increase of porosity affects the thermal conductivity
of CLC is decreased, which CLC containing NZ had the lowest therma conductivity.
In addition, the gel and capillary pore increased as the replacement level increased,
which affects the drying shrinkage rate of the cement paste. However, the
incorporation of a suitable amount of pozzolans decreased the setting time, total
porosity, and pore size of the cement paste. The expansion of CLC due to sulfate
decreased as replacement level of pozzolan increased and lower w/b, which CLC
containing 3wt% NS with w/b = 0.6 had the lowest expansion rate; this effect

depended on the volume of air entrained, w/b, and the type or amount of pozzolan.
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