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Abstract

The objeciive of this research was to study the properties of ready-mixed concrete
containing foundry sand powder, a main by-product from the automobile engine casting process
of Siam Toyota Manufacturing Co., Ltd. in Chonburi province, Thailand. Two groups of foundry
sand powder were Green Sand and Molding Waste (GSW) and Shell Sand Waste (SSW) from
outer- and inner-cast forming process. The tested properties included the chemical compositions
and physical properties of foundry sand powder. Fresh concrete properties were the water
requirement of concrete for the specified slump, slump loss, unit weight in fresh state, and setting
time. The mechanical properties such as compressive strength, splitting tensile strength and
modulus of elasticity at the age of 28 days, were investigated. The durability properties of
concrete were the expansion in water, drying shrinkage, and resistance of sodium sulfate
(Na,SO,) at 5% concentration by monitoring the expansion and/or shrinkage of concrete. The
other properties were the weight loss due to sulfuric (H,SO,) and acetic acid (CH,COOH) attacks.
The concentration of both acids was equal 1.0 Normality (N). The main variables were the
percentage replacements of SSW foundry sand by weight of ordinary Portland cement type 1 (0%,
10%, 20%, 30%, and 40%) and the percent replacements of GSW foundry sand by weight of
natural sand were 0%, 5%, 10%, and 15% respectively. The ready-mixed concrete tested were
normal concrete without chemical admixture. In addition, the ordinary Portland cement type I
contents of 300, 350, and 400 kg/m3 and the initial slumps of concrete equal 5 + 0.5, 10 £ 0.5, and
15 £ 0.5 centimeters were controlled.

The test results indicated that when increasing the proportions of Shell Sand Waste
(SSW) foundry sand powder in Portland cement type 1 (0%, 10%, 20%, 30%, and 40 % by
weight) it was found that, the water requirement of concrete at the specified slump, unit weight in
fresh state, compressive and splitting tensile strengths, modulus of elasticity at the age of 28 days,
expansion in water, drying shrinkage, and expansion in sulfate solution decreased compared with
those of the conventional concrete. Whereas, the resistance due to sulfuric and acetic acids
attacks, slump loss, and setting time of concrete increased.

For the properties of concrete containing Green Sand and Molding Waste (GSW)

foundry sand powder, by replacing the GSW foundry sand in river sand increased with the
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proportion of 0%, 5%, 10%, and 15% by weight, the water requirement of concrete at the
specified slump, unit weight, slump loss, expansion in water, dtying shrinkage, and expansion in
sulfate solution increased, whereas the compressive and splitting tensile strengths, modulus of
elasticity at the age of 28 days, and the percentage of weight loss increased.

From the study, it can be concluded the preliminary tendency to use the foundry sand
form cast forming process of engine foundry industry as raw materials for producing ready-mixed
concrete which is conventional concrete for the cement content (300, 350, and 400 kg/ms) and
intial slump loss (5 £ 0.5, 10 £ 0.5, and 5 * 0.5 cm), without admixtures were specified. It was
found that the SSW foundry sand can be used as an ordinary Portland cement type I replacement
for up to 40% by weight, and the GSW foundry sand can replace the river sand for up to 15% by

weight, depending on the specified compressive strength of concrete.
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