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1D creep model for frozen soil taking account of stress history
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Abstract: The stress history is a key factor influencing the mechanical behavior of frozen soil. A one-dimensional creep model
for unfrozen soil considering the effect of stress history is modified to describe the creep behavior of frozen soil. Model
parameters are obtained from K| tests under different temperatures. Through the regression analysis, the relationships between
model parameters and temperatures are established. The comparison between the calculated and tested results indicates that the
modified creep model has a good agreement with the experimental results under different temperatures. At the same time, with
the increase of overloading, this model can describe the sharp change of strain when the overloading is larger than the historical

largest applied stress reasonably. So, the modified model can be a useful tool for the stability analysis and design of prosects in

cold regions.
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Fig. 1 Grain-size distribution of soil
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Fig. 2 Sketch of apparatus for K, compression
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Fig. 3 Relationship between strain and logarithm of time under
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Table 1 Parameters for creep model
6/(°) a b c
-1.5  0.00030 0.0038 0.000100 530 14400
-2.5  0.00027 0.0034 0.000095 620 14400

4.5 0.00021 0.0027  0.000083 700 14400
-10.0  0.00008 0.0010 0.000060 820 21600

5 AN TEL BE 2 A T Ko I A v - A B AR i
I (AR I SE AT 45 5. IR ATLLE H, BEE
JE 3T, AR AR AR NG OK . B O R 1)
Ak U BLTE 0.4~0.8 MPa 2 A], X EBE AR KN 5
AKFFTE, BP: 25 OCR /N 1B, Lk 4s a3 2
Z R [FI 5 R EL a B2 172G OCR>1 B, HE4iE
FEART LR R 5 50p (B 4). Bk 1oL b
TRT a, AW S0 S A T mi A &5 & 7378 530~
820 kPa 2 [H], A& )1 KT% T 800 kPa B}, L1k

o, /kPa 7, /s

0.005
T=-15TC 1.6 MPa
L BRI
SO R

0 1 Il L I 1 Il
0 10000 20000 30000 40000 50000 60000
B 8] /s
(a)
0.005
T=-25C
AT 1.6 MPa
0.004
o RRLER
. 0.003
2
g
= 0,002
0.001 0.4 MPa
0.2 MPa 000000
0 1 1 1 L 1 1
0 10000 20000 30000 40000 50000 60000
B TR /s
(b)
0.005
T=-4.5C
| R 1.6 MPa
0.004 o RIpLER o
- 0.003f
&
4@(
2|

0.002 1

0.001

0 10000 20000 30000 40000 50000 60000

B 18]/
()

0.00125
T=-10C
RATR
0.00100 .
o WHHR 1.6 MPa
20000
- 0.000751
&
4@(
i
0.00050 -
0.00025
0 I 1 1 1 1
0 20000 40000 60000 80000 100000
B /s
@

5 Ko Mih a4 TRETN SR 45 R 3t
Fig. 5 Comparison between predicted and experimental results for
Ky step loading tests
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Fig. 7 Relationship between parameter and temperature
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Table 2 Parameters of creep model at -3.5°C

0/(°) a b c Gp/kPa T, /s

3.5 0.00023  0.0029  0.000081 670 14400
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