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Coupling analysis and software development of Moisture — Heat — Stress
fields of permafrost slope

DONG Xuguang' > DONG Jianhua® HE Tianhu® DAI Tao®> SUN Guodong’

(1. School of Civil and Hydraulic Engineering Ningxia University Yinchuan Ningxia 750021 China;
2. Key Laboratory of Disaster Prevention and Mitigation in Civil Engineering of Gansu Province Lanzhou
University of Technology Lanzhou Gansu 730050 China; 3. School of Sciences Lanzhou
University of Technology Lanzhou Gansu 730050 China)

Abstract: In order to master the laws of freeze-thaw reaction of permafrost slope efficiently the finite element
program to reflect the multifield 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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Table 1 Thermal parameters of soils
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Table 2 Mechanical parameters of slope
pa!(kgem ’3) 7] a b a, /MPa by a, /MPa b, m A
1 500 20% 9.982 0.435 8 18 0.3 0.02 0.6 0.6
3

Table 3 Thermal parameters of slope

N/(Jem ey /(TekgTh e ) N/ (Tem e ) C/(TekgTt e ) D /(Tem TP D/(Jem et )

1.09 2.509 2 x10° 1.22 2.070 1 x10° 1.53 x1078 3.1x10°1
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Fig. 10 The unfrozen water of slope at different times
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Fig.9 The temperature of slope at different times
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