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Coupling analysis and software development of Moisture-Heat-Stress
fields of permafrost slope
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Abstract . In order to master the laws of freeze-thaw reaction of permafrost slope efficiently, the finite element
program to reflect the multi-field coupling mechanism is written with MATLAB based on the moisture-heat-
stress coupled theory. Compared with the classical test, the process matches well and is proved reliable.
Hereby, the moisture-heat-stress coupled analysis software of permafrost slope that can run efficiently and
independently is developed, and its function and development process are introduced. Based on an example,
the freeze-thaw characteristics of permafrost slope is analyzed and the results show that the temperature,
moisture, stress and displacement of the slope varies obviously at different times. The maximum band of shear
stress appears at the freeze-thaw interface. The horizontal displacement is almost same along the slope surface
after freezing,while it is smaller on the top of slope and larger at the bottom during thawing. The horizontal
displacement and unfrozen water of the slope during thawing are both larger than that during freezing, while
the maximum of shear stress becomes smaller. The permafrost slope is unstable in warm season. The software

in the paper is of great importance for the freeze-thaw calculation of permafrost slope.
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Fig.9 The temperature of slope at different times

(2) URRAE T 338K 53 Y 0 #

MIE 10 AT LA, VRES 25 i, 3 30 J= 4 1A )
AR F i H A AL, R K & i S IR R AP A
AP NN S 75 e o 2 P SR B A U R G D
A 8 R R A LA PR R A R S B T

A, FOKE R KME K TR & KE 20% . Fliei
SE WA AR OK B IS K T RS a), BEB VRl /e R £
R T KER, B EKEREIN,

23.6

212

188 2

164 =

14.0 iu

16 2

9.19 #

6.78

438

0 5 10 15 20 25 30 35

ALK B /m

(a) VREEWILE TR
24.1
223
205
187 &,
16.9
15.1 4a
133 %
115
971
792
6.12

0 5 10 15 20 25 30 35
ALK BE/m
(b) REALIALE R

10 FAEBZBFEHREKRSE

Fig.10 The unfrozen water of slope at different times
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Fig.12 Horizontal displacement of slope at different times
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