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SWELLING OF MUDSTONE OR CLAYSTONE DUE TO
SUCKING OF WATER

By Sakuro Murayama and Norio YAGI

Synopsis

Sometines newly cutted slope or tunnel wall fails due to swelling of mudstone by suck-
ing of water., In this paper, various mechanisms which cause such failure are investigated
and classified into following 3 main cases.

(1) Deviatoric stress may be generated in the mudstone due to the unisotropical expansion
caused by sucking of water. In order to examine the character above stated, sample of mud-
stone obtained from deluvial layer situated below about 180 m from the suface of Osaka City
were tested. On these tests, it was shown that the swelling strain perpendicular to bedding
was lerger than that parallel to the bedding. If the stress on mudstone is decreased under
nearly confined state, stress generated in the stone becomes unisotropical. If the deviatoric
stress thus generated reachs the strength of the stone, failure takes place in the stone.

These strain or stress due to swelling increase with time and the rate of the increase can
be estimated by applying the expansion coefficient of rock. Moreover, capability of the suck-
ing of the mudstone was measured by sucktion-measuring device.

(2) Failure of structure of the rock may be caused by the local unequal expansion of the
containing mineral and the fine seam of different material. To observe such phenomena
occured in the rock when the rock sucks water, micrometric expansive deformation will be
measured by the microscope.

(3) Failure of the stone may be occured by ununiform swelling due to the unequal

distribution of sucked water.
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Table 1
BA
Unit stress (kg/cm?) Axial forth | Earth (ton)
Flange Web (ton) pressure\ m?
August 5th 0 0 0 0

13th — 420 — 630 26 6.8
19th —1150 — 71 18.7
27th —4500 — 279 738
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Fig. 4. Apparatus for measuring amount of expansion.
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Fig. 5. Amount of expansion-time curves.
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Fig. 7. Relation-between vertical pressure and amount of expansion after 24 hours.
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