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Nonlinear energy dissipation theory for limit analysis in geotechnical engineering

YANG Xiaoli
(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: Linear M ohr = Coulomb and Tresca failure criteria are widely used in geotechnical engi-
neering. However, the experimental results show that the strength envelopes of almost all geo-
materials have the nature of nonlinearity, and that linear M ohr-Coulomb failure criterion is a spe-
cial case of failure criteria. According to the nonlinear failure criterion, nonlinear theory for limit
analysis was proposed. From the numerical results, it is found that the solutions using the new
theory agree well with the solutions using variational calculus method for general slopes, that the
solutions using the new theory agree well with the solutions using lower bound theorem for verti-
cal cut, and that the solutions using the new theory agree well with the solution of the active and
passive earth pressures using the extended Rankine solution for rigid retaining walls.
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Table 1 Comparisons of passive earth pressure
between upper bound and extended

Rankine solutions

FELAE R H m
1.2 1.4 1.6 1.8 20

BN LIDIERIE 705 5 674.6 654.5 639.8 628.5
(kN*m™ ")

"2k Rankine 5/ 703.5 674.6 54.5 639.8 628.5
(kN*m™ 1)

VF:¥= 18 kN*m 3, H=4m, co= 50 kPa, 6= 200 kPa.
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Table 2 Comparisons of active earth pressure
between upper bound and extended
Rankine solutions

FELAE R H m
1.2 1.4 1.6 1.8 20

LR ngBE%/ 20.88 27.01 32.08 36.26 39.72
(kKN * m~ 1)

X Rankine id 20.88 27.01 32.08 36.26 39.72
(KN * m™ 1)

VE:¥=18kN*m 3, H= 4 m, co= 9 kPa, G= 20 kPa.
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