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ABSTRACT

In tropical countries like Sri Lanka, slope failures due to excessive rainfall are a
common geotechnical hazard. These soils are typically stable during dry seasons
due to the presence of matric suctions in the soil. However, with the infiltration of
rainfall, matric suctions would diminish, perched water table conditions may
develop and there could be a rise in the groundwater table. This series of events
would eventually lead to a failure.

The extensive weathering of Metamorphic parent rock across Sri Lanka has given
rise to residual soils that now cover much of the island's terrain. Sloping grounds in
Sri Lanka exhibit significant heterogeneity owing to the inherited variable nature of
the metamorphic rock, diverse levels of weathering, joint patterns of variable nature
in the bedrock, the presence of relict joints in the residual soils, and the presence of
colluvial deposits.

As a result, conventional techniques of slope stability assessment may yield
misleading results. Therefore, a comprehensive understanding of the prevailing
geological condition will be essential in doing a realistic study. In addition to the
direct infiltration, the water flow that comes through a jointed rock mass at an upper
elevation of a slope (exfiltration) can have further destructive effects on the stability
of the sloping grounds at a lower elevation. Recent landslides at Malapattawa,
Ihalakotte railway station, and Kadugannawa are typical examples.

In this study, the effects of exfiltration through the jointed rock on the stability of
the sloping grounds at the lower levels of the slopes were studied through
parametric studies conducted on two sites. The orientation of joints and the
characteristics of joint infills were varied to study the response of the slope to
critical rainfall that the site is likely to experience. The results of the study identified
the critical orientations of the joints and the infill characteristics that would make a
slope more vulnerable.
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