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APHAI CHAPIROM : STRENGTH DEVELOPMENT OF CELLULAR
CONCRETEWITH FLY ASH AND SYNTHETIC FIBER.

THESISADVISOR : ASST. PROF. THEERAWAT SINSIRI, Ph.D., 186 PP.

CELLULAR CONCRETE /FIBER REINFORCED / FLY ASH/ IMPROVEMENT

FLY ASH/STRENGTH DEVELOPMENT OF CELLULAR CONCRETE

Manufacturers of aerated light-weight concrete have been facing problems due
to strength, cracks and applications of the material in construction practices. In
response to these problems, the author developed a production unit which increased
the strength of aerated light-weight concrete, reduced the cracks in the material and
increased its applicability in construction practice. In addition, other materials
including fly ash (FA) and fiber reinforced concrete (FRC) were used in the mixture
to improve the qualities of the concrete blocks.

The research developed a concrete mixer, a foaming unit and a mix design
program which gave the appropriate ratios of materids for the mix design
requirement. The specified values for the mix design program include dry density of
900 kg./m?, foam density at 35 — 42 kg./m*, WI/C ratio of 0.5. of OPC block. Then,
FA and FAC were substituted for norma cement portland at 10, 20 and 30% by
weight of binder. The best mixture was then selected and FRC was added to the
mixture a 0.33, 0.50 and 0.67 kg./m>. The light-weight concrete block was then
tested based on TIS 2601 — 2556. Results of the test showed that FA20 yields a
compressive strength of 36.8 kg./cm?, dry density of 915 kg./m* and water absorption

rate of 15% at 28 days which is higher than the OPC block ration and the specified



that FA20 had a slightly higher compression strength, less dry density, higher
absorption rate, lesser shrinkage value, and higher resistance to bending force as
compared to OPC block. The in addition air pockets in FA20 and FRC ranged from
100 — 300 pm and were scattered throughout the mixture at 55 — 59 % which was in
line with the previous research.

The FA20 and FRC2 mixtures were used to create concrete blocks for use. The
results showed that the compressive strength of the blocks were higher and there are
less cracks as compared to OPC block. The mixture can also be applied for other
construction purposes such as light-weight concrete roofs, infill walls, and energy

conserving burners, etc.
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