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Exploration of irrecoverable state change mechanisms due to freeze-thaw cycles
by micro- to mesoscopic visualisation

Nishimura, Satoshi

4,600,000

Freeze-thaw cycles in soils, fine-grained soils in particular, cause
irrecoverable state changes manifested as volume changes in long-term (i.e. drained conditions)
and/or effective stress changes in short-term (i.e. undrained conditions). Understanding the
mechanisms and developing capability of describing these processes are crucial in many engineering
context, such as artificial ground freezing for infrastructure development in urban areas or ground
instability in cold regions. This research approached to the soil freeze-thaw problems first by
updated laboratory tests involving microfocus X-ray Computed Tomography of freeze-thaw processes and

observing the micro- to meso-scopic behaviour of soils. An analytical model was then developed that
can described the soil behavior along any arbitrary freeze-thaw history. The achievement represents
an important progress in developing an integrated analytical model of soil freezing and thawing for

general engineering purposes.
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