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Thanet Thongdetsri 2008: Improvement Mechanisms of Seabed Dredged Sludge Stabilized with
Cement. Master of Engineering (Civil Engineering), Major Field: Civil Engineering, Department of Civil

Engincering. Thesis Advisor: Associate Professor Supakij Nontananandh, D.Eng. 146 pages.

The research attempted to study improvement mechanisms of seabed dredged sludge stabilized with
cement, sand and silica fume using a combination of mechanical and chemical techniques. The aim of the
experiment was (o optimize the amount of proper stabilizer content of mixture for sludge properties that was hope
for. Another aim was also to study engineering properties of improved sludge and mechanisms of chemical reaction,
and to investigate compounds and products from chemical reaction and microstructure of sludge - cement in short -
term and long - term by X - Ray Diffractrometer (XRD) and Scanning Electron Microscope (SEM). Besides, this
research also investigated potential of improved sludge as construction materials with the concept of Geo -

environmental Engineering.

Results of study showed that for all mixtures strengths of sludge - cement rapidly increased at short-term
(3days - 14 days) but to steady state in long - term (28 days - 90 days). A similar trend is also observed for
shrinkage. Permeability slightly decreased in short curing time (7 days - 28 days) but trend to slightly increase in
long curing time (90 days). When cement was replaced by silica fume (5% - 15%) the strength development appear
to increase markedly, and decrease shrinkage. A similar trend was observed for permeability as non silica fume
mixture. Besides, additional sand in mixture (5% - 15%) results in increasing strength development and shrinkage

reduction in short curing time but to steady state in long - term. Permeability also increased with curing time.

From XRD analysis result, it was found that there were changes in relative substance involved with
chemical reaction, also observed decrease in C,S and increase in CSH and Ettringite during the strength
development. From the rate of reaction analysis, it was showed that additive silica fume help to accelerate chemical
reaction. Another additive sand help to improve strong matrix structure of sludge - cement due to w/c ratio are
optimized for better chemical reaction, and sand are nuclei for reaction products. In addition, alteration of sludge -
cement structure is observed by SEM micrograph with curing time. The combination of XRD result and SEM
micrograph can explain mechanisms of chemical reaction related to sludge - cement properties. It can be concluded

that improved sludge with proper mixture has potential as construction material for geotechnical engincering.
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