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Abstract
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Engineering, Kasetsart University

E-mail Address : fengatj@ku.ac.th

Project Period : 2 years 2 months

The understanding of mechanical behaviour of unsaturated soils in Thailand still lagged
very much behind those for fully saturated soils. This is partly due to inadequate testing
technique available in the country. Unsaturated soils can be found in nature especially
in hilly areas where problems of rainfall-induced slope instability are frequent. Moreover,
the unconfined compression tests, which are commonly carried out in practice, are in
fact often unknowingly performed on samples with negative pore water pressure or soil
suction. This is thus a need for studies of unsaturated soil behaviour in order that
engineering work related to those materials be carried out efficiently, safely and
economically.

This project includes a further development of the miniature tensiometer at
Kasetsart University, used for measuring suction up to 100 kPa. The device makes use
of miniature commercial piezoresistive pressure sensor which is available at relatively
low cost. Examples of applications of these devices are given for in-situ suction
measurement, and soil-water retention curves determination. A particular attention is
drawn to the determination of the effective strength parameter of soft Bangkok clay
using the suction-monitored unconfined compression test. The tested soft soil was
obtained from a construction site along the drainage canal of Suvarnabhumi airport. The
value of the effective angle of shearing resistance, obtained from these tests is 20 to
26° with effective cohesion equal to zero. These values correspond to those obtained
from previous research which used Triaxial apparatus. This innovative testing method is
expected to be an attractive alternative for determination of effective strength
parameters with its cost much lower than the triaxial tests and will also be value-adding
to unconfined compression test which is commonly used in Thailand.

Another part of this project is related to mechanical behaviour of residual soils in

landslide-prone areas of Thailand. The relationships of shear strength for unsaturated



soils are frequently used in stability analysis for slope subjected to rain infiltration. In
this project, a modified direct shear box is also used to determine such relationships.
The apparatus incorporates the developed miniature tensiometer for simpler, direct
suction measurement during shearing. The soil-water retention curves and shearing
behavior has been investigated for intact residual soils from four landslide-prone areas
in Thailand. The air-entry suctions vary from zero to one kPa for the low-to-medium
plasticity clayey silt, sandy clay, and silty sand, reflecting the presence of large pore
within these materials. The shear strength increases non-linearly with suction, though
linearization can be reasonably assumed. The residual soil samples with higher suction
tend to have stronger bonds around particle contacts and thus the more brittle they are
at higher suctions. During constant water content shearing, the soil suction appeared to
change slightly according to change in soil volume. The strengths determined from
multistage tests appear to be bounded within the envelopes of peak and ultimate
strength. A simple equation can be used conservatively to predict the ultimate strength
of unsaturated residual soils for suctions lower than about 33kPa, based on the

volumetric water contents at 33kPa and zero suction.
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