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JEERAPAN DONRAK : ENGINEERING PROPERTIES AND
ENVIRONMENTAL IMPACT ASSESSMENT OF MARGINAL LATERITIC
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PROF. SUKSUN HORPIBULSUK, Ph.D., 103 PP.

MARGINAL LATERITIC SOIL / MELAMINE DEBRIS / CEMENT / LEACHATE

This thesis aims to study the possibility of using melamine debris (MD) to
stabilize marginal lateritic soil to be a sustainable stabilized pavement material. The
thesis is mainly composed of three main parts. In this first part, a comprehensive suite
of geotechnical laboratory tests was undertaken on samples of melamine debris (MD)
blended with marginal lateritic soil (LS) at various ratios (50/50, 60/40, 70/30, 80/20
and 90/10) to ascertain it as an alternative unbound sub-base/base material. The
physical and mechanical tests include particle size distribution, specific gravity, water
absorption, consistency, Los Angeles (LA) abrasion, modified Proctor compaction
and California Bearing Ratio (CBR).-Since MD is a non-plastic and durable material,
the MD replacement improves soil plasticity, abrasion, CBR and swelling of the
marginal lateritic soil. The results indicate that physical and mechanical properties of
the 20% MD replacement blend are found to meet the requirement of local road
authority for engineering fill materials while the 50% MD replacement blend is found
to be at the borderline for subbase course material

The second part investigates the density, unconfined compression strength

(UCS) and durability against wetting and drying (w-d) cycles of cement stabilized
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LS/MD blends, at various cement contents and MD replacement ratios. The density
and UCS of stabilized LS/MD blends decreases significantly with the MD
replacement ratio. Even with the decrease in UCS, the soaked CBR and durability
against w-d cycles are improved by MD replacement. The optimum MD replacement
ratio is found to be 20%, which corresponds with the highest soaked CBR and w-d
cycled UCS. The 3% cement LS/MD blend at 20% MD can be used as a stabilized
subgrade material, while 5% cement LS/MD blends at 40% MD and 20% MD can be
used as stabilized subbase and base materials, respectively based on the specification
of Department of Highways, Thailand. These stabilized materials were found to
sustain up to 3 w-d cycles.

Last, the environmental assessment, the leachability of the heavy metals of
cement stabilized LS/MD blends were measured and compared with international
standards. The leachate results indicated that 5% C LS/20%MD blend can be safely
used in sustainable pavement applications, as the leachate heavy metal concentrations
were within the acceptable range. The outcome of this study will promote the usage of

waste MD in an environmentally friendly pavement construction manner.
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