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This thesis investigates the mechanisms and causes behind a significant failure
in the waste dump at the Mae Moh Lignite Mine, Thailand, which affected an area of
1.56 km2 and involved the displacement of a 70-Mm3 mass of dump material.
Geophysical and geotechnical investigations, including electrical resistivity tomography
and finite element analysis, were conducted to understand the waste dump materials
and perched water conditions.

The research identified two primary factors contributing to the failure: a
perched water table leading to high pore-water pressure and a weak basal layer at the
interface between the hard foundation and the waste dump materials. The weak layer,
composed of claystone, deteriorated due to increased waste deposition over natural
river and pond areas, coupled with rainwater infiltration. The failure was categorized
as a wedge mode, involving the horizontal translation of a passive wedge and the
vertical subsidence of an active wedge.

The findings will enable geotechnical and mining engineering teams to identify
short-term and long-term solutions to improve waste dump stability and facilitate
ongoing material deposition to reach the intended target height. This research
contributes to the broader field of geotechnical engineering and the management of

waste dumps in mining operations.
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