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Undrained Creep Rupture of an Anisotropically Overconsolidated Clay
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Abstract

The undrained creep tests with isotropically and anisotropically overconsolidated clays
were performed to investigate the effects of anisotropic consolidation on the undrained
creep rupture behavior. Results of tests showed that the undrained creep rupture
behaviors were influenced significantly by stress history including overconsolidation ratio
and consolidation pressure ratio{s’x/e¢’.). That is, the creep strength of clay increases
with the increase of both overconsolidation ratio and consolidation pressure ratio. It,
therefore, is dangerous to decide the possibility of creep rupture of clay by the
isotropically consolidated creep rupture test in the case of the coefficient of earth pressure
lower than 1.0. And the creep strength of clay could be obtained by the equation of the up-
per yield strength suggested by Finn and Shead{1973) irrespective of both
overconsolidation ratic and consolidation pressure ratio.
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Table 3.1 Properties of the clay

Liquid limit (%) 52
Shrinkage limit {%) 11
Plasticity index 23

Water content (%) 43~45
Specific gravity 2,70
Degree of saturation (%) y8~100
Initial void ratio 1.13~1.22

Preconsolidation pressure (kg/cm?) | 1.1
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Fig. 3.1 Particle size distribution curve
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Table 3.2 The List of creep tests

(a)Kc=1.0
{unit : kg /cm?)
consolidation max. deviator
OCR stress creep Stress| gy iagg
o1 L o's |(o1-a3)e a=lo1—asle (a1 = 03) s
1.64
L.59
1 212 ¢ o5 1.66
151
1.86
1.82
2 42|42 0 L78 1.86
1.74
212
208
4 |8—=2|8—-2] 0 203 212
1.98
{b)Kc=0.5

{unit : kg /em?®)

consolidation
stress

max. deviator
stress

(Ul 7‘1:5)%‘1

creep stress

OCR g=(a1—a)c

6% |lo1-a3)c

1.44
1.40
L35
1.30

L.46

1.70
1.65
1.60
1.55
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1.98
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Table 4.1 The results of creep tests
at Emin auy Guy
Fuy {o1-03) ua
Ke |[OCR Test No. strain |strain rate| time ke / cm?) (a1 61) may & me (kg / cm?) k
(%) | (% /min} | (min) (%)
CR-1-1-1.64 8.34 0.23 22
CR-1-1-1.59 7.51 0.06 70 i ‘
1 CR-1-1-155 504 003 190 1.52 9.16 0.76 1.66
CR-1-1-1.51 no failure
CR-1-2-1.86 7.02 0.10 19
CR-1-2-182 6.45 0.05 55
L0 2 CR-1-2-178 661 0.025 140 175 94.1 0.88 1.86 0.11
CR-1-2-1.74 no failure
CR-1-4-2.12 9.28 0.05 50
CR-1-4-2.08 7.32 0.02 100
4 CR-1-4-2.03 2.05 96.2 1.03 2.12
CR-1-4-198 no failure
CR-0.5-1-1.46( 138 0.09 9.7
CR-0.5-1-140( 121 0.01 80
! CR-0.5-1-1.35| 142 0.004 170 130 884 098 146
CR-0.5-1-1.30 no failure
CR-0.5-2-1.70| 231 0.042 31
. CR-0.5-2-1.65( 149 0.007 90
0.5 2 CR.0572 160|187 0.003 200 156 91.8 117 1.70 0.30
CR-0.5-2-1.55 no failure
CR-0.5-4-1.98( 147 0.008 80
CR-0.5-4-1.93( 103 0.003 140
4 CR-(15-4-1.88| 1.37 0.001 6520 185 944 1.39 198
CR-(.5-4-1.83 no failure
"0 me . (0’[{‘+2U’3(')/3
-k constant in eq.(2.2) for upper yield strength

" Tuy

< (o1=a03) mm

. upper vield strength

! max. deviator stress
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