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CHARACTERISTICS OF DILATANCY AND STRENGTH OF
REMOULDED OVERCONSOLIDATED CLAY UNDER
LOW EFFECTIVE STRESS LEVEL

By Masayoshi Sumizu

Synopsis
Shear characteristics of remoulded overconsolidated clay are studied with particular attention
to the dilatant behaviour under low effective stress level. Have been done p-const. drained com-
pression tests, p-const. drained loading-unloading tests and consolidated undrained compression
tests. These test results show us that:

i) exists the limit of stress ratio above which dilatant behaviour becomes obvious, but enen
below which a little dilatant volumetric strain occurs,

ii) within this limit of stress ratio, the equation which describes the dilatant volumetric
strain was represented,

it} it was clarified that, within the limit of dilatancy, dilatant volmetric strain is completely
irrecoverable, while shear strain is partly recoverable,

iv) the possibility was pointed out that this limit would correspond to the upper yield value
of shear stress,

v) under undrained condition, the importance of maximum stress ratio state was empha-
sized from the view point of long term stability for remoulded 0.C. clays based on the
undrained effective stress path,

vi) has been obtained the experimental result that the maximum stress ratio increases with
the decrease of mean effective stress even for the same value of 0.C.R,, particularly in
the case of high 0.C.R., and

vii) results of pre-consolidation process made us possible to analyze isotropic compression-
swelling-recompression curves, in which non-linearity of w—In p, relation was taken
account.
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Fig. 3. p-const. drained triaxial compression test results.
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Fig. 4. p-const. loading unloading test results.
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Table 2. Values of constants used to calculate water content-consolidation curves.
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LT, 2V —-7EBRH»6EBON LB (How diagramme) 45, LRERIE (upper yield value) & BRI
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Fig. 15. Determination of upper yield value of 254028 e
shear stress for p-const. drained tests; Fig. 16. Plastic behaviour of strains during p-
(a) O.CR. 8, (b) O.CR.38 const. drained loading-unloading tests.
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2 // L4 Fig. 18. Strain rate effect on stress ratio corre-
/./ sponding to the maximum pore pressure
o (data calculated and replotted from
’
o . | ) | ) | , Tanaka (1975)).
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Fig. 17. Stress state and axial strain corresponding
to the maximum pore pressure.
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#% CU RBERICOWTHE~ S, Fig. 19 (a) I O.CR. 16 o4, FAK (b) iZ O.CR. 8 DB&IZ>N
2T, logg~log e, DK% RT. O.CR. 16 OHFAITIE, REVT TRLEGHEBERDOSIR, KE| T
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Fig. 19. Determination of upper yield value of shear stress for strain controlled CU tests.
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s, 2% D logg~loge, 75 ERBRIELRD 2 FEOBREBHWLEIN T2 ERA<D 129z, Fig.
2012 O.C.R. 16, p,=0.38 (kg/cm?) ORBRIFO q & HEBHE L OMFER Lo EHHR—E, BT
B2 & v BAAER, MBILBELSLTeEn T L itbh 52 Fig. 20 RLT, WS HBR A LR
EERELEEY, BAKBASECETE, Fry b EHEODPRENTRENCEEEELT, CTCT
13, log g~log ¢, BROB—DOHNAN LRBREZXHEITWB L LT, EREED L,

2 =7
[ ocr 16 i

.
100
elapsed time (min)

Fig. 20. Shear stress rate under strain controlled Fig. 21. A schematic model of typical effective
CU test for 0.C.R. 16, py=0.38 kg/cm?. stress path under g-const. CU test for

remoulded overconsolidated clays.

b)) BHREMBIZONT

BEBETORORER, EHKEH (EEEE) THNTIDd, kil ERRE) KETH
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O SHERRBREDSHRYE & IGEETAG TEET 5. HIKERICED gk EM DRI NS LT
g, (TERLELI K BHRRAEN ERBREC—FT S L Avnid, A qlqe TH-TH,
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Fig. 22. Stress ratio — mean effective stress relation corresponding to maximum stress ratio
and maximum shear stress for p-const. drained and CU tests.

T, p —EHRRITEHTL L, HRLEBS R

72\vnii, O.CR.8 BLU 38 OBHDBAIT, p & ocloe
BT HEONT, Jmer RKEL B T BER 15" from PARRY 1250 0—331;—2’#
BRI BREDL, RiZ, CU RBOHRIOWTE, b 800
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stress relation for drained tests with
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% 5|z, Fig. 23 1212, Parry® OFf - = &EA% replotted from Parry (1959)).
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