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ABSTRACT

Natural and infrastructure slopes are invariably exposed to seasonal variations of atmospheric
conditions. Statistics from around the world are showing that the effects of climate change in the
recent decade have increased the frequency and intensity of extreme atmospheric events, with
material devastation and loss of life being frequent consequences. With current design
requirements for a life-cycle assessment of civil engineering construction, the need for robust and
reliable assessment tools has become pertinent. Evidently, computational analysis of some form is
the main candidate to enable predictions of the long-term behaviour of civil infrastructure and to
guantify the geotechnical risk associated with extreme atmospheric conditions.

The lecture starts with a brief overview of advanced computational tools, in conjunction with the
finite element method, necessary for realistic modelling of soil-atmosphere interaction. A study is
then presented of the whole life-cycle of an infrastructure slope, capturing the recorded seasonal
rainfall, as well as the vegetation growth before and after slope excavation. Advanced algorithms
for assessing safety factors at various stages of the slope’s life are employed to demonstrate and
guantify the geotechnical hazard associated with extreme changes in seasonal patterns and how
such knowledge can be used to inform the safe design and maintenance of infrastructure slopes.
In continuation, triggering mechanisms for catastrophic mudslides are discussed based on a case
study of a natural slope, using the same computational tools. This study highlights and quantifies
the prerequisite geotechnical conditions that can lead to slope failure as a result of changes in
atmospheric conditions on the slope.
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