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Fig. 1 Experimental triaxial creep curves
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Table 1 Applied stress levels
Om Si Sz2 = Sa3 J>
/MPa /MPa /MPa MPa /MPa /MPa
4,750 2.875 3.500 1. 250 0.625 1.172 ll2
5. 000 2.750 3.500 1. 500 0.750 1. 688
2 =—8°%C
5. 250 2.625 3. 500 1. 750 0.875 2.297 . . ..
Fig.2 Experimental triaxial creep curves
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Fig. 3 Experimental triaxial creep curves of

frozen soil (=—11 C)
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Fig. 4 Experimental triaxial creep curves
of frozen soil(§=—14 C)
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Table 2 Parameters of the creep equations
0/C S /MPa G/MPa A /102 m b/min
—5 1. 250 22.727 0.2923 5.8029 0.0106
1. 500 18.293 0. 1459 6.1428 0.0088
1. 750 14.583 0.0766 6. 2886 0. 0070
2.000 10. 638 0.0371 6.3421 0.0058
16. 560 0. 1380 6. 1441 0.0081
—8 1. 250 29.070 0.2837 5.7498 0.0208
1. 500 23.006 0.1286 6.0169 0.0115
1. 750 16. 114 0.0613 6. 1840 0.0086 :
2. 000 11.561 0.0362 6.2261 0. 0069 UO A r?h £ 8 8 AL ug
19. 938 0.1275 6.0442 0.0120
5 0=—5°7TC
i 1250 37425 02683 5. 6890 0-0199 Fig. 5 Experimental and simulated creep curves(§=—5 C)
1.500 24.971 0.1267 6.0129 0.0093
1.750  17.785  0.0524  5.9679  0.0080 aor
2.000 12.626 0.0329 6.1740 0.0061 5+
23.202 0.1201 5.9610 0.0108 10
—14 1. 250 55. 804 0.2356 5.5301 0.0332
1. 500 27.985 0.1081 5. 8580 0.0152 =
1.750  19.488  0.0580  6.0012  0.0074 % =t
2.000 14.472 0.0319 6.1694 0. 0069 15
29.437 0.1084 5. 8897 0.0157 10
,
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’ b Fig. 6 Experimental and simulated creep curves(§=—8 C)
,
G ’
, ,
G = Se? 0l (15) ’
: 0y Y , 0=12 025, y=
0. 0626, R*=0. 9921. ’
A . m ’
, s ,
A = —1 (16)
w(l+]6 " )
m=1+p161" a7



175

40 -

35F

=
1
12
7 0=—11°C
Fig. 7 Experimental and simulated
creep curves(§=—11 C)
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Fig. 8 Experimental and simulated

creep curves(f=—14 C)
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Study of the Nonlinear Mathematical Model for
Triaxial Creep of Frozen Soil

YIN Xiao-wen', FU Qiang’, MA Kun-lin®
(1.Civil Engineering Department , Qingdao Technological University , Linyi Shandong 273400 , China ;
2.School of Civil Engineering , Central South University, Changsha Hunan 410075 , China)

Abstract: The triaxial creep tests on laboratory-
prepared frozen clay specimens are carried out with
MTS-810 hydraulic servo material test machine ,
and then creep curves of frozen clay under complex
stress state are obtained. The results show that
the creep deformation of frozen soil has strong
temperature sensitivity; the higher the tempera-
ture is, the stronger the temperature sensitivity is ;
at a same temperature, the larger the load is, the
bigger the deformation is. Using relevant theory,
the nonlinear mathematical model of triaxial creep

of frozen clay under complex stress state is de-

rived. Then equation’s parameters of the model are
obtained through fitting function of MATLAB
software. There is a tight relationship between the
model parameters and temperature. Thus a mathe-
matical expression between the two is established.
The fitting accuracies between the simulated curves
and the experimental curves are high. The estab-
lished mathematical model can accurately describe
the creep law of frozen soil, and will provide effec-
tive theory for predicting the deformation in actual

frozen soil engineering.
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