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Establishment of Multiscale Mechanical Theory of Mudstone

Focusing on Internal Microstructural Changes due to Oxidation

Hiroyuki Kyokawa
(Nagoya Institute of Technology)

Abstract :

This study investigates the oxidation of mudstone containing pyrite, along with changes in
mineralogy, microstructure, and mechanical properties, and conducted a review to contribute to the
development of mechanical theories. To reproduce the oxidation of mudstone in natural ground
conditions in laboratory experiments, an oxidation experiment method using ozone as an oxidizing
agent is proposed. The validity of the proposed method is verified using XRD and mercury
intrusion porosimetry, demonstrating the effectiveness of ozone in oxidizing mudstone from the
perspectives of chemical reactions and microstructural changes.

To investigate changes in mechanical properties due to oxidation, uniaxial compression tests are
also conducted using mudstone specimens oxidized by hydrogen peroxide. The results suggested
that the strength reduction of mudstone due to oxidation is caused by the weakening of the soil
particle structure, resulting from the generation of pores due to the disappearance of pyrite and

the dissolution of other minerals.
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