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Abstract

This research studied the effect of sludge water from ready-mixed concrete plant
replacing mixing water in concrete containing admixtures. The admixtures used in this study were
pozzolan and chemical admixture. The experimental procedures were performed to study the
characteristic of sludge water as concrete mixing water and to determine the optimal total solids
content of sludge water in cement paste by varying the percentage of total solids content in sludge
water between 0.5%, 2.5%, 5%, 7.5%, 10%, 12.5% and 15%. The sludge water was taken from 3
plants namely Italian-Thai industry complex of Italian-Thai PCL, Asia Concrete Products Co.,
Ltd. and Siam City Cement Concrete Co., Ltd., subsidiary company of Siam City Cement PCL.

The test results showed that chemical properties of sludge water from 3 plants passed the
requirement of ASTM C94. Chemical compositions of sludge power were similar to that of fly
ash, but sludge powder has more loss of ignition value. Sludge powder consisting of hydration
products has a rugged surface, porous and weak bonding. The average size of sludge powder was bigger
than cement type I powder. Total solids content of sludge water, found in the range of 52,700-61,300
mg/l. for the criteria of ASTM C94, has an influence on the compressive strength and setting time of
cement paste.

Using sludge water as concrete mixing water effects the workability of concrete resulting in
requiring more water in mix proportion, decreasing unit weight of concrete and air content in fresh
concrete, accelerating the setting time, reducing the mechanical properties of concrete, more shrinkage
and reducing chemical durability of concrete. Dosage of chemical admixture recommended by the
manufacture was affected by sludge water resulting in failing the criteria of ASTM C494. Testing results
showed that concrete using sludge water with admixture has better characteristics than concrete using
only sludge water. The specimen mixing with sludge water has more porosity than control specimen in
range of 1.5% - 4%. The porosity testing by ASTM C642 method gives lower value compared with
Mercury Intrusion Porosimeter (MIP) method by 2% for control specimen and by the range of 1% -

5% for the specimen mixing with sludge water.
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