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Geochemical Research on Swelling Mudstone Encountered in Tunnel Construction

Daizo Kita
Hirokazu Tsuji

Abstract

Excessive earth pressure occasionally causes much damage during tunnel driving in a
mudstorie belt. The geochemical research reported herein was conducted to study the
cause of such pressure. The following results were obtained: (1) montmorillonite was the
dominant clay mineral and its content was 22% in sample No. 1, 30% in No. 2, 37%
in No. 3, and 74% in No. 4, (2) the montmorillonite in No. 1 and No. 2 was Na-mont-
morillonite, while that in No. 3 and No. 4 was Ca-montmorillonite, (3) the swelling pressures
measured were 27.8 t/m? for No. 1, 55t/m? for No. 2, 12.5 t/m? for No. 3 and 35 t/m? for
No. 4. Finally, it is suggested that the excessive earch pressure in a mudstone belt may
be attributed to “swelling of montmorillonite” and that the degree of earth pressure is affected
not only by the content of montmorillonite, but also the kind of exchangeable cation
adsorbed by the montomorillonite.
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