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Diatomaceous earth and siliceous rock are widespread in the areas along the Sea of Japan in Hokkaido Prefecture, Akita
Prefecture, Noto Peninsula and Oki Islands. To construct underground structures in the siliceous rock mass, it is essential to
understand its mechanical properties. In this study, siliceous mudstone of the Wakkanai formation obtained from the deep
underground in Horonobe, Hokkaido was applied to various laboratory tests; uniaxial compression test, Brazilian tension test,
drying shrinkage test and the test to investigate the time dependent behavior and strength recovery. The testing results showed that
water has a huge effect on the deformation and failure of the siliceous mudstone; when the specimen is air dried in room
temperature, the axial shrinkage strain reaches 0.9% and the strength is twice larger than that in wet condition. It was found that the
siliceous mudstone exhibits the same degree of time dependent behavior and strength recovery as other rocks such as tuff and
sandstone.
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Table 1 Testing conditions.
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Table 2 Bedding planes in the specimen.
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Fig.1 Stress-strain curves loaded perpendicular to the
bedding planes in uniaxial compression tests. D is the
degree of saturation calculated with Eq. (1).
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(a) Uniaxial compressive strength. The trends of the results
loaded perpendicular and parallel to the bedding planes

are shown with the solid and broken lines, respectively.

Fig. 2
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(b) Young’s modulus.

Relation between the degree of saturation and uniaxial compressive strength or Young’s modulus. The results loaded

perpendicular and parallel to the bedding planes are shown with e and o, respectively.
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Table3 Results of Brazilian tension tests.
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Fig.3  Relation between the degree of saturation and axial
strain in drying shrinkage tests. The strain is
negative in shrinkage and measured perpendicular

or parallel to the bedding planes.
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Fig.4  Procedure of compaction and uniaxial compression

test.
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Fig.5  Result of compaction test. The specimen was loaded

perpendicular to the bedding planes with the strain
rate alternated between high and low values. Two
broken lines are the estimated stress-strain curves

corresponding to the two strain rates.
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Fig. 6  Values of n in compaction test. The results loaded
perpendicular and parallel to the bedding planes
are shown with e and o, respectively.
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