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COUNTERMEASURES AGAINST COLLAPSE IN SHAFT SINKING AT
GREAT DEPTH IN SOFT SEDIMENTARY ROCK

Takeshi HAGIHARA, Masashi MINAMIDE, Makito NAGO, Yoichi MIURA and
Daisuke INAGAKI

This paper discusses spalling of excavation walls observed during deep shaft sinking through soft sed-
imentary rocks, and countermeasures against it. The rock spalling during shaft sinking were mainly at-
tributed to fault slip and stress concentration caused by redistribution of in-situ stress as a result of the ex-
cavation. The excavation-induced spalling extended deep in the excavation walls, suggesting a potential
for collapse of wall rock behind the freshly installed concrete lining right above the spalling area. There-
fore, by designing the rockbolt pattern and shortening the lining span optimal to minimize spalling, exca-
vation walls were effectively prevented from spalling and thus from collapsing.
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