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ABSTRACT

Chiang Mai municipal has a total of 3 landfill sites. The first site, Mae Hia Landfill, has an
area of about 75 rai, in operation from year 1957 to 1989. This landfill was not a sanitary landfill,
the waste was dumped directly and spreaded by grader on the ground surface. The second site,
Sun Sai Landfill, has an area of approximately 14 rai, in operation from year 1994 to 1998. The
landfill was a sanitary landfill having buried pipes for collecting leaching gas from decomposed
process. The third site, Hod Landfill, has an area of approximately 1500 rai, in operation from
year 1998 to 2004. This landfill was also a sanitary landfill having buried pipes for collecting
leaching gas and also with waste water treatment facilities. Among these landfills, Mae Hia
Landfill is the oldest and located nearest to the city center, therefore has highest economic
potential in being developed for various functional purposes. For these reasons, the landfill was
selected as sample site for studying basic geotechnical properties of municipal solid waste.

The solid waste samples were collected from the Mae Hia landfill site for laboratory testing.
Altogether 3 series of laboratory test were conducted. The first test series of the tests was to
investigate basic geotechnical properties i.e. natural water content, unit weight, Atterberg’s limits,
gradation, specific gravity, composition and organic matter content. Samples were colleted from 2
different depths of 17 boreholes. The second test series was to study compressibility characteristic

by one dimensional consolidation test in which long-term compression was observed at constant



pressure of 12.0 t/m’ for the duration of 3 months. The third test series was to determine shear
strength parameters of the decomposed municipal solid waste by direct shear test.

Test results indicated that the decomposed soil-like waste constitutes the major composition,
approximately 76% by weight. Other compositions include plastic, rock, glass, wood, textile,
metal and leather. Natural water content of the samples lied between 35% - 70%. Dry unit weight
lied between 0.80 — 1.15 t/m’. Natural water content and unit weight of samples at larger depth
tend to be higher than those at shallower depth. Liquid limit, plastic limit and plasticity index lied
in the range of 22% — 67%, 18% — 58%, 2% — 12% respectively. The low values of plasticity
index indicated that the municipal solid waste can be classified as low plastic material. Specific
gravity lied between 2.19 —2.59. Organic matter content lied between 13% - 25% and pH values
lied between 7.2 — 8.1. There was no distinct relationship between depths of the waste sample and
gradation of the waste sample.

Results of one dimensional consolidation tests of samples from 6 boreholes gave compression
index (C,) values in the range of 0.155 — 0.531, relatively small values of swelling index (C) in
the range of 0.011 — 0.070 and coefficient of consolidation (c ) values in the range of 5.3x10™ -
2.4x10° cm’/sec. The long-term test gave secondary compression (Cy) in the range of 0.031 —
0.048. Direct shear tests gave values of shear strength parameters, cohesion (c) between 1.75 —

3.06 t/m” and friction angle ((1)) between from 32° — 36°.



