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ABSTRACT

On August 28, 2011, a landslide occurred at kilometer 53 on Highway 1095
(Mae Ma Lai - Pai) after a light rainfall of only 30 mm/day in rainy season. The
objective of this study is to evaluate the mineralogy of soil materials (clay minerals) in
landslide and non-landslide areas, to better understand the relationship between clay
mineralogy and landslide-inducing behavior of the soils. The non-landslide area chosen
for comparison has similar topography, elevation, slope angle and geology with the
landslide area. Both areas are characterized by weathered granitic rocks. Characteristic
soil physical properties were determined including soil permeability, grain-size
distribution, Atterberg’s limits, direct shear strength, and x-ray diffraction. These
parameters were used as input into the analysis of slope stability analysis using CHASM
software to provide a better understanding of the relationship between clay mineralogy

and the induced landslide.

The results indicated that the soils in the landslide and non-landslide areas are
generally well-graded sands with clay and possess low permeability. The amount of fine
particles in the soils from non-landslide area is higher than that from landslide area.
Soils from landslide area are characterized by higher water content, lower liquid limit,
lower plastic limit and lower plasticity index, compared to those from non-landslide
area. The average cohesion of landslide soils is 4.0 kPa and the average friction angle is

44.4°, while non-landslide soils have the average cohesion and internal friction angle of

f



8.2 kPa and 32.9°, respectively. Soil samples from landslide area have low cohesion and
relatively high internal friction angle. The angle of internal friction and cohesion were
used to calculate the factor of safety using CHASM software. In the landslide area, the
factor of safety decreases from 1.91 to 0.97 and slope failure occurs at 39" hours. With
the same simulation time in non-landslide area, the factor of safety decreases from 2.32

to 1.38, indicating a relatively stable slope.

The X-ray diffraction study showed that the soils from landslide area consist of
quartz, feldspar, muscovite, kaolinite, illite and montmorillonite. Soil samples from
non-landslide consist of quartz, feldspar, muscovite and kaolinite. No illite and
montmorillonite were found in soil samples from non-landslide area. Montmorillonite in
particular has relatively high cohesive strength in a dry condition, but rapidly loses this
property in a wet condition. Therefore, this suggests that montmorillonite is an

important factor of slope failure, even in the case of light rainfall.



