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Influences of nonlinear fallure criterion on active earth pressure

ZHANG Guo-xiang, CAO Xin
(School of Civil&and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: The nonlinear failure criterion is employed to determine the active earth pressure and the position of slip surface in this
paper. Firstly, the variables C and@, are created by tangents method, then C and¢, corresponding to different potential slip
surfaces are calculated by iteration method and the active earth pressure is obtained by using generalized Coulomb soil pressure
theory. The slip surface, which has the maximum active earth pressure, should be the most dangerous slip surface, and the maximum
active earth pressure is also what we desired. After comparing with the research results by Mohr-Coulomb linear failure criterion, it is
concluded that the active earth pressures behind the rigid retaining walls, which are calculated by the nonlinear failure criterion, will
be more practical and accurate, while adopting the Mohr-Coulomb linear failure criterion will provide a lower active earth pressure
values, therefore, will cause insecurity in real project.
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Fig.1 The curve of a nonlinear failure criterion and its
tangential line
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Fig.2 The force analysis diagram for the
slide mass
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Fig.3 The force equilibrium polygon of the
slide mass
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R1 BEIEALENMESILEN(S=0)
g Table 1 The position of the slip surface and active earth
pressure(S5 =0°)
] WA PR W R ZEfH
\ m 01 ) /KN * m’" /KN * m" /%
1.0 542 177.3 177.3 0.0
P o=y2tq 1.2 517 215.3 217.9 1.2
1.4 50.1 243.8 247.8 1.6
H 1.6 49.0 265.4 269.9 1.7
1.8 483 282.0 286.7 1.6
Fe 20 478 295.1 299.7 15
2.2 474 305.5 310.1 L5
' 2.4 47.1 314.1 318.5 1.4
2.6 46.9 321.2 325.4 1.3
B4 REEEET 2.8 46.7 327.3 331.2 1.2

Fig.4 Element of the backfill
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Table 2 The position of the slip surface and active earth
pressure(5 =10")

m A Wm0/ () BBV i/ KN m!
1.0 499 138.9
1.2 46.6 170.1
1.4 444 193.8
1.6 42.7 211.8
1.8 415 225.8
2.0 40.6 236.9
2.2 39.9 245.9
2.4 393 253.2
2.6 388 259.4
2.8 38.3 264.7
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