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Failure modes of abandoned lignite mines induced by earthquakes

and the evaluation of their stability

Yoshimi OHTA, Omer AYDAN,
Kenro SUGIURA, Akio SAKAMOTO and Noritoshi YAMADA

There are many abandoned mines in Tokai Region of Japan and the authors have been investigating their

performance and responses in long term as well as during earthquakes. In the first part of this article, the

instability modes of abandoned lignite mines induced by Miyagi-Hokubu earthquake are briefly outlined.

Then a series of shaking table tests on model room and pillar mines is performed. A theoretical stability

analysis method based on seismic coefficient method is proposed for evaluating the stability of abandoned

room and pillar mines during earthquake. This stability analysis method is used to investigate the effect of

some fundamental characteristics of the mines such as excavation ratio, overburden ratio etc. Furthermore,

some comparisons with model tests are also done.

The model tests and theoretical stability analyses results

indicated that many abandoned room and pillar lignite mines are prone to collapse during earthquakes.

Therefore, some measures against the collapse or subsidence of these abandoned mines are urgently needed

before it is too late.
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