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Table 1 Physical parameters of the specimens

KR % B/ (g-em™) T#E/(g-cm™)
15 2.15 1.87
25 1. 98 1.58
35 1.83 1.36
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Table 2 The frozen soil strains at 0. 3 C and at liquid limit water content changing with load calculated from

the experimental results

-0.3 CH LA VPR K B R AR
£ F1/kPa - - - - ; P
FARR K (18 1%) TR 5 K (29. 6%) R (-1.5C) EiR(-0.3C)
100 0. 030 0. 060 0.018 0. 060
200 0. 050 0. 130 0. 032 0. 130
300 0. 090 0.215 0. 052 0.215
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Table 3 Burgers viscoelastic model inversion parameters

foj#k/kPa TRE/C JR B K A% E,/MPa E,/MPa K 2 R
/(MPa*min) /(MPa*min)

15 9.6 46.0 173 224 9000 0.94

-0.3 25 8.0 3.6 55890 1300 0.85

35 7.0 2.9 10 457 600 0.92

15 12.4 41.0 292252 1 000 0.98

100 -0.7 25 8.5 9.8 48 657 1500 0.95
35 5.8 6.2 21 424 1508 0. 94

15 15.0 37.0 499 499 3300 0.90

-1.5 25 10.0 23.0 158 657 3000 0.88

35 7.5 20.0 132 668 2500 0.87

15 12.0 45.0 400 303 1000 0.99

-0.3 25 8.0 4.6 46 935 368 0. 94

35 6.5 1.9 11078 354 0.99

15 17.0 32.0 682 768 1000 0.92

200 -0.7 25 14.0 .8 62 130 1100 0.97
35 8.6 4.0 23673 2219 0.99

15 22.0 38.0 313 640 1500 0.91

-1.5 25 16.0 26.0 120 649 2054 0.97

35 12.0 13.0 89370 3241 0.94

15 12.5 90.0 926 906 2000 0.99

-0.3 25 4.3 4.6 36926 580 0.94

35 3.5 2.0 17 346 186 0.97

15 14.0 120.0 956 568 3500 0.99

300 -0.7 25 11.2 6.0 46 187 1012 0.98
35 6.7 3.6 27712 607 0.98

15 19.0 140.0 1345 487 8 000 0.99

-1.5 25 13.6 42.7 101 476 10 046 0.97

35 10. 1 19.7 38 837 5746 0.99
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Study on creep test and creep model of warm frozen soil

YANG Suigiao'®, WANG Ningning’, ZHANG Hu’
(1. Lanzhou Mineral Exploration Institute , Geological Exploration Bureau for Nonferrous Metal of Gansu Province , Lanzhou
730000, China; 2. School of Civil Engineering and Mechanics, Lanzhou University, Lanzhou 730000, China;
3. State Key Laboratory of Frozen Soil Engineering , Northwest Institute of Eco-Environment and Resources,

Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: In order to investigate the creep deformation behavior of warm frozen soil and its relationship with var-
ious influencing factors, uniaxial creep tests were carried out in laboratory on the specimens with moisture con-
tents of 15%, 25% and 35%, load levels of 100 kPa, 200 kPa and 300 kPa, and temperatures of —1. 5 T,
-0.7 C and -0. 3 ‘C. Then, the creep deformation behaviors of warm frozen soil under different temperatures ,
ice contents and load conditions were analyzed. The results revealed that the creep deformations of the warm fro-
zen soils could reach a considerable level, and they showed an attenuated tendency under current conditions.
Soil temperature was the most important external factor for influencing frozen soil creep while ice content was
the key inherent one. When contained a lot of ice, the warm frozen soil might develop a remarkable variation in
creep rate when soil temperature or load changed, even on the order of magnitude. Under current test condi-
tions, the Burgers viscoelastic model could be applied to express the creep deformation process of warm frozen
soil with a satisfactory fitting degree.

Key words: warm frozen soil ; creep behavior; attenuate creep; Burgers viscoelastic model
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