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Abstract - In this study, the stability of trench slope was analysed in summer and winter seasons for the con-
struction of pipelines in permafrost regions. The construction standards of Korea, Russia and UK were com-
pared for obtaining an optimum trench shape for a pipeline of 30 in. diameter. Using the geotechnical proper-
ties of soil in Yakutsk (Russia), the stability of trench slope was analysed using Strength Reduction Method
(SRM) according to the horizontal slope angle values of 0°, 10°,20° and 30° and vertical slope angle values
0f20°,30" and 40°. In both seasons, an increase in the slope angle results in a decrease in the factor of safety.
The results show that horizontal slope angle of 30° was not safe in summer season. At the vertical slope angle
of 20°, trench side failure was observed, whereas, ground slope failure was observed at the vertical slope an-
gles of 30° and 40°. Due to the solidification of pore water at temperatures below 0° C, cementation of soil par-
ticles take place. Therefore, the trench slope was found to be stable in the winter season at all vertical and hori-
zontal slop angles, except for special load cases and abrupt temperature changes.
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Table 1. Trench bottom width according to trench
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Fig. 1. Trench shape according to slope angle
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Fig. 2. Shear wave velocity versus depth at Ya-

kutsk site(Russia)
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Fig. 5. Factor of safety according to horizontal
angle of slope.
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Table 2. Factor of safety according to horizontal
angle of slope

Factor of Safety
Angle of Slope
Silt Peat
0’ 1.538 1.500
10° 1.438 1.431
20° 1.250 1.225
30° 1.150 1.100
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Fig. 7. Factor of safety according to vertical an-
gle of slope.

Table 3. Factor of safety according to vertical an-
gle of slope

Factor of Safety
Angle of Silt Peat
Slope - -
without with trench without with trench
trench trench
20° 2.192 2.006 2.007 2.000
30° 1.454 1.453 1.450 1.475
40° 1.075 1.125 1.078 1.006
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Fig. 8. Results of slope stability analysis in
summer(Silt, 20°)
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Fig. 9. Results of slope stability analysis in sum-
mer(Silt, 30°)
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Fig. 10. Results of slope stability analysis in win-
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