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ABSTRACT

This work dimed to conduct a feasibility study of using water sludge from the Hat-Yai
water treatment plant as lateritic soil replacements to produce the interlock cement blocks. First,
basic engineering properties, such as physical and chemical properties of the water sludge
were compared with the lateritic soil. Second, the interlock blocks produced from each ratio of
cement to lateritic soil were tested for their compressive strength, water absorption and flexural
strength. The cement to lateritic soil ratios included 1:5, 1:6, 1:7 and 1:8 by weight. The results
were used as the primary result to select the suitable cement to lateritic soil ratio for the
following study. Once the suitable ratio is founded, the portions of lateritic soil were replaced by
the water sludge at 0%, 25%, 50%, 75% and 100%. Tests of compressive strength, water
adsorption and flexural strength of the interlock blocks from all mixtures were conducted. The
ratios of the cement and the water sludge in this part included 1:6, 1:7, 1:8, 1:9, 1:10, 1:11,
1:12, 1:13, 1:14 and 1:15 by weight. In addition, the eco-efficiency evaluation was conducted
by determining the concentration of aluminum and ferrous ions in the leachate using the Toxicity

Characteristic Leaching Procedure (TCLP).

The experimental results showed that physical and chemical properties of both lateritic
soil and the water sludge are similar. The interlock blocks produced from the cement to lateritic
soil ratio at 1:6 by weight with the sludge replacement at 25% by weight and the interlock
blocks produced from the ratio of cement and the sludge at 1:7 by weight were selected as the
best proportion. These two mixtures were selected because they used the large amount of
water sludge content and still provided compressive strength at 71 and 56 ksc respectively and
water absorption at 6.36 % and 11.49 % respectively for hollow load-bearing concrete

masonry unit (TISI 57-1990) and the standard community (TCPS 602/2004).



