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Abstract: Accumulative deformation characteristics of red clay in southern Jiangxi, China, subjected to
drained cyclic triaxial loading, were investigated at different cyclic stress ratios, confining pressures, and
consolidation ratios. Results indicated that the accumulative strain of red clay showed a tendency, first,
toward rapid accumulation, then slow growth, and finally, stability under different cyclic stress ratios,
confining pressures, and consolidation ratios. After a certain number of cycles, the cumulative strain and
cycle number under different initial consolidation stress levels and initial stress ratios showed a linear re-
lationship, with the smaller the initial consolidation stress and initial stress ratio, the better the linear

correlation. There was also an obvious linear relationship between the average cumulative strain rate and
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the number of cycles under different cyclic stress ratios. Based on the relationship, the cumulative de-

formation prediction model under long-term cyclic load was established for red clay in southern Jiangxi,

and feasibility of the formula was verified by comparison.

Keywords: red clay; cyclic stress ratio; accumulative deformation; accumulative strain rate;

deformation prediction model
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Table 1 Basic physical properties of red clay in southern Jiangxi

Uk E T RAR K it R LR BIERFLER L A LA/ %
Gy Wn wi /% I1,/% e S, <2 mm <20.007 5 mm
2.67~2.70 26.5~27.8 35.2 18.2 0.78 90.1~94.5 100 91.8
e I' Ay
g ; _

A1 GDS =#MNETEH

Fig.1 Schematic view of GDS triaxial apparatus
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Table 2 Summary of test programs

i?ﬂf Z‘;ﬁ po/kPa CSR 7
Al 100 0.12 0.5

A A2 100 0.12 1.0
A3 100 0.12 1.5

Bl 100 0.04 0

B B2 100 0.12 0
B3 100 0.24 0

B4 100 0.28 0

C1 50 0.12 0

C C2 150 0.12 0
C3 200 0.12 0
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Fig.2 Dynamic stress loading diagram
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Fig.3 Strain development curve
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Fig.4 Typical hysteresis curves
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Fig.5 Variation curve of cumulative strain with cycle

times under different consolidation stress ratios
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Fig.6 Fitting curves of cumulative strain with cycle times

under different consolidation stress ratios
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Table 3 Linear fitting parameters
WA T 45 87 L g a b MEE R?
1.5 3.291 5.912 0.984
1.0 2.577 3.918 0.995
0.5 1.776 2.811 0.996
0.0 1.314 2.523 0.989
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Fig.7 Variation curve of cumulative strain with cycle

20 000

times under different confining pressure
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Fig.8 Fitting curve of cumulative strain with cycle times

20 000

under different confining pressure
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Table 4 Linear fitting parameters

BIURERLS) po/kPa ¢ d UEE R?
200 1.620 2.947 0.955
150 1.365 2.678 0.973
100 1.316 2.380 0.987
50 1.028 2.169 0.994
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Fig.9 Variation curve of cumulative strain with cycle

times under different cyclic stress ratios
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Fig.10 Variation curve of average cumulative

strain rate with cycle times
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Table 5 Linear fitting parameters Table 6 Parameter value in formula 13
CSR f g A E R? CSR €p.100/ %0 A
0.04 —0.886 —0.677 0.999 0.04 0.347 68 0.110 56
0.12 —0.874 —0.086 0.999 0.12 1.291 39 0.125 23
0.20 —0.881 0.199 0.999 0.20 2.731 79 0.119 42
0.28 —0.845 0.335 0.999 0.28 4.519 87 0.155 32

Hy b3 Al X RR 2 S R A AE T — 2 R K
B2 Ja, i T IRk, E X — 2 BRI R BN S
BRI RACG T N, R AL N, =100,

BT AR AR W IR RN T 25650 R

log(epjf'logli]\/—HOg(ewrj (10

N Nl’
K ce v, S 10 R UCROM L 1 3R BN A2, 4% 3

J:JJZC?%'“
N/
'(ﬁ) j (v

ol
(@] — | =10
Y &N,

TRAT
N A
EPZSIJ.Nr * (Nrj (12)

A RO B AL AR T ER 100 WRE RN S 51
PR URBSOIN 43 EL B AR

H TR AL TS B e 00 LA Y
UAA g 7 FLBEAE 20 0 7 b i AR AR G &R L an &l 12 BT
NSNS S
€p.100 =a e’ K (13)
A =aCSR* + BCSR + v a4
A e =0.498,6 =7.954, =0.829,8 =—0.090,
y =0.114,
a3 masn A2 5.

(15)

o N 0.829CSR2—0.09CSR+-0.114

g, =0.498e™ 1R (]\T)

IR X C15) T80 SCaik [ 12 A K 09906 B0 iy 248

TR BRI AR T 2 S I 4 Rk L UL 13,

A P, bSO A TN AR T A A e AR
AR T A 0 R AR ARG — i AT 1

0.161
.
0.151 ,
0.141 7=0.820x°-0.00x+0.114
~ R=0.91
0.131 \
’.
0.12 .
o{ w7 i

0 0.05 0.10 0.15 020 025 0.30
CSR
(b) %A

R AR 2T AL A A B b A

Fig.12 Determination of parameters of cumulative strain prediction model
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