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Creep tests and creep model for reconstituted over-consolidated saturated clay
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Abstract: The triaxial shear creep tests are carried out on the reconstituted over-consolidated clay samples (OCR=1.00, 1.25,
1.67, 2.00, 3.00) from Hangzhou, China. The time-dependent deformation characteristics and creep model for the
over-consolidated saturated clay are studied, and the values of model parameters are analyzed. The results show that the
stress-strain curve of the reconstituted over-consolidated saturated clay has strain-hardening characteristics. The
time-deformation curves of the over-consolidated clays under constant deviator stress are of hyperbolic characteristics. The
larger the over-consolidation ratio, the smaller the excess pore pressure generated at the initial stage of the deviator stress
application, the earlier the creep stage starts, and the smaller the creep evolution of the sample within a certain time. Based on
the “pore pressure dissipation method”, the feop of the over-consolidated clay is determined. The hyperbolic creep model can
highly fit the shear creep curves of the over-consolidated saturated clay. The curve fitting analysis shows that under the same
deviator stress, the final creep values of the samples with different over-consolidation ratios are roughly equal. However, the
larger the over-consolidation ratio, the slower the creep development of clay. The hyperbolic creep model parameter As almost
remains constant when the over-consolidation ratio changes, while the parameter Bs approximately linearly increases with the
increase of the over-consolidation ratio.
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Table 1 Index parameters of intact soil samples
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Table 2 Test schemes of over-consolidated ratio
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o] OCR  oJJ/kPa  Jdo/kPa q/kPa K
@ 1.00 200 200 155 0.68
® 1.25 250 200 155 0.58
® 1.67 334 200 155 0.52
@ 2.00 400 200 155 0.47
® 3.00 600 200 155 0.37
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Fig. 1 Stress-strain curves for over-consolidated clay in CU test



8 = *

2.2 BELETMmNSIINE L 5

K 2 Zath T R S AR FR N ) (g=
155 kPa) JFARFFASE LA T FLIS 0 AR 22 &, [ N 1]
Mk e 25

HIE 2 Ca) AT, FEAw LT INERT B, 2l A
R AL BT I BEAE ;. fERERT B (MR
q IEF| A FRME 155 kPa LS IRFFAEED, EEEAL M
THH. AR KR 25 Lo, i S 7N B A 1
L RN . B 2 (b)) AT, FE(w S nE
BrBe, B R RRR RN AR IS N, R A Ok,
FE RN AR &b, (H2 2 OCR>2.00 I, [
235 L X e el S A 08 PR R R T AR S o

100
« 80
& —s— OCR=1.00
= 60 'k —+— OCR=1.25
']:E —— OCR=1.67
% 40 —v— OCR=2.00
&= \ —+— OCR=3.00
=
&
L]
-20 . . . . )
0 900 1800 2700 3600 4500
5} 8] t/min
(a) AE#FLE—BtE Hh2k
6

—#—0CR=1.00 —+— OCR=2.00

—+—O0OCR=1.25 —e— OCR=3.00

5[ —a—OCR=1.67
- 4 ) t 150p=610 min
QI“ teop=869 min
Ex 3
EE
o i D s haAaad

| feop=604 min . .
0 900 1800 2700 3600 4500
[ /min
(b)) oA - o] iy 2%
2 Rz FIINES AR A R Rk
Fig. 2 Response curves during deviatoric stress loading process
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Fig. 3 Creep deformations of samples with different

over-consolidation ratios
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Fig. 4 Relationship between over-consolidation ratio and creep

deformation of samples
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Fig. 5 Fitting of shear creep curves of samples with different
over-consolidation ratios
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Table 3 Fitting parameters of hyperbolic creep model

Al . RARY
R 45 E ﬁlg:j As/% Bs/min i ZS /(i;ﬁ
1.00 155 0.2397 904.33 99.64
1.25 155 0.2659 1685.06 99.89
1.67 155 0.2202 2248.02 99.78
2.00 155 0.2279 2602.10 99.74
3.00 155 0.2011 4352.29 95.64
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Fig. 6 Relationship between model parameters 4s and OCR
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Fig. 7 Relationship between model parameters Bs and OCR
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