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Creep model of over-consolidated soft clay under plane strain
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(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing, Jiangsu
210098, China; 2. Highway and Railway Research Institute, Hohai University, Nanjing, Jiangsu 210098, China; 3. Geotechnical
Research Institute, Hohai University, Nanjing, Jiangsu 210098, China; 4. Department of Civil Engineering, Hong Kong Polytechnic
University, Hong Kong, China)

Abstract: The creep behavior of over-consolidated soft clay was studied through plane strain tests for undisturbed
soft clay using a new measuring device. The results show that the new measuring device can measure the lateral
deformation of over-consolidated soft soil under plane strain and eliminate the influence of the accuracy in
volumetric deformation measurement. There is a good correlation between the lateral deformation and the
over-consolidation shear stress ratio (OCR,), and the OCR, reflects the effects of shear stress and stress history on
the lateral deformation. Both the volumetric creep coefficient and the axial creep coefficient have a good
correlation with the OCR,. On the basis of the plane strain creep tests to the over-consolidated soft soil under
different principal stress ratios, an empirical model with four parameters was developed. The variables in the
model are the principal stress ratio and OCR,. The empirical model takes into consideration of the normally
consolidated state of soft soils and reflects reasonably the influence of principal stress ratio and stress history in
the creep process under plane strain condition.

Key words: soil mechanics; plane strain; over-consolidation soft clay; lateral deformation; empirical model

Wi HHA: 2015-10-11; fEEIEHR: 2015- 11 -21

HEWR. HEORFRAEETIIH (41272327); 1174 HARRIARE ST H (BK2011747); ik 45 2% £ T5i(2014B04914)

Supported by the National Natural Science Foundation of China(Grant No. 41272327), Natural Science Foundation of Jiangsu Province(Grant No. BK2011747)
and Fundamental Research Funds for the Central Universities of China(Grant No. 2014B04914)

EEE Y FEAEA964-), U, Tz, 1986 AL FARALARCRIZK HUC S TR Sk SCHUI &, SAERFTT IR . LA B0, 322 AR 3R
BRI IR M4 77 I A 2 ST AR . E-mail: Igwnj@163.com

DOI: 10.13722/j.cnki.jrme.2015.1395



* 2308 « A TR 2016 4
WA S AR (R R T, Tl AR T AR
1 51 B S AN ) 2B T AN R TR, (H S BRI

FEFRIE v . WV LL S A BT, &S 1
2200 o IR I EAEAE R TS DT e
SILA M. BRI WU SK RN SR T — 2R 5
o FESERR Lo, ARSI T ST,
HEK [ S5 AR TR ) 2 A . B U
ARSI T Uik 32 20k AR IR AR AR TE .

TR AN R B R 2 ) A P 2
A T % 2R BT R AR — e D ik S L S AR
TE, SEBR LA 0RO YR AR ) @ R A . BRI
Sk LR - R St A 1) 5 AR TR ) 4 531 75
K YR = 4 7 v A AN ) A7 A A 1 B
IR 25 K B AR BV A OB (RS B, I 20 it
SRA G RGE M

00 i) 25 T8 5 28 T 3R LR AR A FE o, 4R
0] i 25 78 TR S M P A3 A O i
AREAE 5 AR 52 03RS N Ty Py s A —
S RO, A2 R AR I A A TR T T B R
LSBT, FLAARIN ) 7 s A, fE
FEEE BRI T B HE) T S o e a5 N
IFASZ IR, 4 A. Singh F1 J. K. Mithchell 42
(1) = eGSR, HA SH DA SR T 1)
R, AHHEIANRE SR g [ s s .

A SCIE sk YA TR AR T R ] 5 R R AR SE G, A
UGS G ISR E, b TP AR AR s A it
T 0] [ra) 2 T (0 B AR A B R g R ] &5 8 Y g L
OCR AT ILR 52 s AKHE AS[R) 32 3 07 BE T () 8 ] &5
R AP IE AR SZaG, N T LA N LR [ 45 B
Iy bR A i () DY S E R I R

2 SCIGTAR

2.1 SRIE{YEE

SPTHINGE AR =3 o A SR S0 AE T I AR —
BT HEAT S T R T AS A  2 [  2O  g
—

O 1) AR T B o AT AR — SO ) 5
L PR K B R I ) o ARERES R
FHRAEHE AR AU R AR R 4 i, E T4 5
PARRUNEAR 5 ) [ I A T 30 S A4 I A ik 2 il 1) S8 A
38, WAL EA R HEEE A e A
A 5 2l ) 200 T P D00 138 2 2 A 3o 38 ) i AR T 5

HH A2 e ST KO0 ) A2 T AN (1, L S
T o D AT R U £ 1T A2 ) i A2 ) i
AR, ARSI T AR IR E R BRI A 1R
M AZ T MR . 11 B A A ) A T2 (¥ 46
7R, e R AG I R W L AR,

TR

L2353 Lt

HIEFT o BliE AT

BTG IENT
y /
SS |
| /,
Ey
Y T 5 g R
7Kﬁ9|‘ﬂ'§"§\ 25

1 i AR T Sk 7

Fig.1 Structure of lateral deformation measurement
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Table 2 Plane strain creep tests scheme
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N
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-1 ) 100 000
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, 25)— w4 24
(25, 25) Lk —o6t
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I-2 (2) 04/0: = 1/2.22, Ounax=67.5kPa, Oy = 150 kPa
12 (25, 25)—~ [el3 24
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Table 3 Over-consolidation shear stress ratio and creep

coefficient of the samples

WRE RUIN Ji/kPa 4R Si/kPa Cd p
oo o OCR,
i G, o O o, o, o 1072 2
e 2 Oy S . Oy 0 10
100 200 61 50 100 35 2.11 0386 0.047
1-1

100 200 61 100 200 64 1.02 0.657 0.173

150 300 100 50 100 46 3.46 0.269 0.035

I-2 150 300 100 100 200 79 1.61 0.457 0.085

172 150 300 100 150 300 109 1.04 0.815 0.216
200 400 158 50 100 59 485 0.192 0.026

200 400 158 100 200 91 2.14 0.355 0.064

200 400 158 150 300 133 1.41 0.584 0.096

200 400 158 200 400 175 1.05 0.685 0.150

60 180 54 40 120 37 1.51 0.693 0.184

e 60 180 54 60 180 56 1.01 0.706 0.431

80 240 76 40 120 43 2.04 0.570 0.099

Im-2 80 240 76 60 180 59 1.35 0.812 0.287

173 80 240 76 80 240 80 1.01 0.991 0.573
100 300 88 40 120 41 259 0.513 0.059

100 300 88 60 180 60 1.72 0.638 0.159

m-3
100 300 88 80 240 78 1.28 0913 0.484
100 300 88 100 300 92 1.01 1.173 0.683
67.5 180 61 45 120 44 1.53 0.590 0.150
1/2.67 11

67.5 180 61 67.5 180 64 1.01 1.022 0.321

IV- 675 150 45 45 100 35 1.58 0.469 0.121

1 67.5 150 45 67.5 150 48 1.02 0.580 0.190

90.0 200 65 45 100 42 220 0.390 0.066

90.0 200 65 67.5 150 56 1.40 0.514 0.143

1/2.22 90.0 200 65 90 200 73 1.04 0.787 0.321
1125 250 83 45 100 50 293 0.302 0.053

IVv- 1125 250 83 675 150 64 1.83 0471 0.112

3 1125 250 83 90 200 81 1.35 0.594 0.149

112.5 250 83 1125 250 97 1.06 0.875 0.401
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Fig.10  Volumetric creep coefficient versus OCR, under

different principal stress ratios
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Table 4 Principal stress ratio and parameters of volumetric

creep coefficient in empirical formula
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Fig.11 Principal stress ratio and volumetric creep coefficient

of normally consolidated clay
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Table 5 Principal stress ratio and parameters in volumetric

creep empirical model
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Fig.12 Principal stress ratio and parameters of volumetric

strain in empirical model
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