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The slope stability analysis by FEM under the plane strain condition
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Abstract: The Mohr— Coulomb and Drucker— Prager yield criteria are used widely in geotechnical engineering. Results of the former are reliable,
and those of the latter are more efficient in the numerical calculation. This paper deduces the accurate equations which can transform one criterion
to another under the plane strain condition. The analysis of an example of slope stability shows that the safe factors obtained from the Mohr-
Coulomb criterion being a match for D- P yield criterion provided in this paper is more accurate than those from the other D— P and Mohr-
Coulomb equivalent area circle criteria, moreover it is convenient to execute numerical caleulation for D— P eriterion.
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Fig. 2 The curves of M— C and D- P criteria on the T plane
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Table 2 The finite element parameters for Drucker— Prager criterion
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Table 3 The comparison of calculated safe [actor

5 ¢/ kPa( = 17, H= 20 m) #(°)fc= 42 kPa, H= 20 m) H/m{ $= 17, = 42 kPa)
T 10 20 40 0 10 25 20 30 40
DP1 0. 661 0.962 1.334 0.525 1. 044 1. 769 1. 368 1. 119 0. 994
DP2 0. 660 0. 791 1. 097 0.525 0.930 1.332 1. 125 0.920 0. 818
DP3 0.618 0.793 1. 100 0.477 0. 896 1. 396 1.128 0.923 0. 820
DP4 0.572 0.743 1. 038 0.453 0. 850 1.313 1. 068 0. 868 0.771
Spencer 0.579 0. 746 1. 035 0. 501 0. 846 1.317 1. 062 0. 866 0.762
(DP1- S)/S 0. 142 0.289 0. 289 0.048 0.234 0.343 0. 288 0.293 0. 305
(DP2- S)/S 0. 140 0. 060 0. 060 0.048 0. 099 0.011 0. 059 0. 063 0.073
(DP3- S)/S 0. 067 0.063 0. 063 - 0.048 0. 059 0. 060 0. 062 0. 066 0.076
(DP4- S)/S - 0.012 - 0.004 0. 003 - 0.096 0. 005 - 0.003 0. 006 0. 002 0.012

FE: DP1~ DP4 HAd 8 3L W3 1,8 45 Spencer i .
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Fig. 4 The plastic zone of unstability
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Fig. 5 The plastic zone of unstability
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Fig. 6 The slip surface by limit equilibrium method

7 WMRFEZR/RENBBEOTESHSE 6 FE)

Fig. 7 The slip surface by limit equilibrium method
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