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A STUDY OF SWELLING CHARACTERISTICS OF MUDSTONES

By Sakuro MURAVAMA, Hideo SERIGUCHI, Makoto TORIIHARA
and Morio SAWADA

Synopsis

Swelling characteristics of mudstones have been studied. A thermodynamic study on the basis
of pF versus water content relations indicates the importance of the capillary potential for eluci-
dating the mechanism of slaking in mudstones. Furthermore, it is found from a limited number
of swelling tests that behaviors of mudstones under swelling are markedly anisotropic. In order
to account for this, the relations relating swelling pressures to swelling strains and the initial capillary
pressure are derived with the aid of the theory of cross-anisotropic elasticity, and then their validity
is discussed.
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Fig. 3 Glass filter tensiometer used. Fig. 4 An apparatus for providing the
prescribed vapor pressures.
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UL, BEICOVT2OERIZEASFEEINTNRVDT, KELZDONEEESELLTNE &5
5N3 London Clay 12D\ TOEERERFER2) 25| L TA KD, Teble4 i, ff1 L7z London Clay
OYEEY, RSB XU K SEEHERRL VRS S L FH& V FRIOEREE £/ Ey &R
¢2, Table 4 1D evfe, (2 1 IRTMBIRICE T 2 V FHE L HH & OEROTHHOEER LTS,
HASHCVERAOKROTAMNERML T2, tOLE, FHEE £/E (RO 7Y ofs 1k
DREL, BE (BR) o\ T Fig. 13 hoBONIRREIHT 5L5 TH %,

F 7z, Table 4 | BWTHEIKD 5 Lid, DX ICEHERRFMELZRTREICENTS, Type3 DRER
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resFvicinid, ADRICRTTEL, ps=(ps)v=(2s). LHEFRBEFONLZDTH Y, Ward et al. 2Dz k&
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Table 4 Results of swelling tests and undrained triaxial compression tests on saturated
samples of London clay (From Ward et al., 1959).2D

| \ ,
. Type of No. of| LL|PL Po | Pe | x| £gvt
Site sample | tests . % | % - % |g/cm? Gs kgxiﬁ kg/2 e First | p loadi Unloadi
‘ ‘ C cm I loading eloading _—x-lwoa mg
L v | 12 25|76 27| 202|268 _ [3.55|1.08] 1.7 1.6 1.7
L 10 25180 (29203268 3.34 |
K v 4 |21]60] 22|20 2.68]3.34 398 1.22] L9 | 18 1.8
Site1)| L 4 |21|60|21 210] 268 3.44 ,
- [— _
G v 26| 78] 28 |2.05 274 _ |s506[1.13] 1.1 1.8 1.4
L 4 | 268028 2.052.75 4.09
B v 25|71 |27 2.07 2.72|4.84]3.88 | La1| 1.9 1.9 2.0
Site3)| L 4 |25 71|27 | 2.07 | 2.72 3.44
p | v | 2 |22le6|28]208 268 _ [947]311| _ _ _
| L | 2 22|67 28[2.08]269 9.47
o ' v | 325|823 20m|26] _ |323|217] 1.2 |13 1.3
L 3 | 247929 2.03 | 2.70 3.12
v 3 226525205 2.67 2.15 | 1.82
L 3 | 22|65 24 2.05 | 2.68 2.05 !
T v 2 24| 73|31 |2.05 27| _ |74 3.69} 1.4 1.5 1.5
L 2 | 24|76 32205273 7.00 | |

* Effective overburden pressure in situ.
**  Values of ey and ¢, were obtained from one-dimensional swelling tests using the Casagrande
type of oedometer.
t Values of £y and £ were obtained from undrained triaxial compression tests.
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