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PHUTTHIPHAT RATCHAKAM : A STUDY OF PROPERTIES ON
LIGHTWEIGHT CLAY BRICK CONTAINING FLY ASH AND CALCIUM
HYDROXIDE FOR HOUSING CONSTRUCTION MATERIALS.
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CLAY BRICK /LIGHT WEIGHT BRICK / DAN KWIAN CLAY /FLY ASH/

CALCIUM HYDROXIDE

This research aimed to develop lightweight clay bricks to use and have
properties comparable to adobe that is commonly used. This was the use of Dan
kwian clay thoroughly ground into a fine powder having high plasticity to mix with
fly ash and calcium hydroxide. Fly ash was used instead of clay at the ratio of 0O, 10,
20, 30, and 40 percent by weight of clay and calcium hydroxide was added to the
mixture at the ratio of 5, 10, 15, and 20 percent by weight of clay as a binding
material. The appropriate ratio of water to clay was 0.65 by weight of clay and
foaming agent was used at 0.5 percent by weight of the calcium hydroxide, mixed in
to the ingredients to make the brick light. The samples were cured for 7, 28, and 60
days before being tested for their compressive strength, water absorption, unit weight,
total volume shrinkage, water permeability, and thermal conductivity of all clay
mixtures, respectively.

The study found that the higher substitution of clay with fly ash and calcium
hydroxide, the higher the compressive strength while water absorption, unit weight,
percent total volume shrinkage, coefficient of water permeability and coefficient of

therma conductivity decreased. The lightweight clay bricks with 40 percent



substitution of clay by fly ash mixed with 20 percent calcium hydroxide and foaming
agent had the compressive strength of 13.10 kg/cm? and 25.98 kg/cm?, the water
absorption of 23.3% and 24.8%, wet unit weight of 1388.1 kg/m® and 1232.2 kg/m?®,
dry unit weight of 1110.4 kg/m*® and 1094.3 kg/m®, percent of wet total volume
shrinkage of 2.86% and 2.05%, percent of dry total volume shrinkage of 4.94% and
2.96%, the coefficient of water permeability of 1.59 x 10® m/s and 0.35 x 10® m/s
and the coefficient of thermal conductivity of 0.218 W/m.°K and 0.217 W/m.°K at 28
and 60 days, respectively. In addition, lightweight clay bricks made from the
substitution of Dan kwian clay with fly ash mixed with calcium hydroxide and
foaming agent had the unit weight about 1200 kg/m® and the compressive strength
was at a good level. However, if it was not mixed with calcium hydroxide then water
can penetrate. The use of fly ash with calcium hydroxide and foaming agent also
significantly helped reducing shrinkage, unit weight, water permeability and thermal

conductivity.
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