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Some issues on shear strength reduction finite element method
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Abstract: The shear strength reduction finite element method has become a main technique in the field of slope stability
analysis due to its advantages of dealing with complex geometry and nonlinear material, and no need of predefined critical slip
surface. Three main problems of shear strength reduction technology including the criteria for failure are discussed. An example
analyzed by the ideal elastoplasticity model and rheological model is used to show the advantages and disadvantages of
rheological model applied in slope stability calculation. And a user-defined subroutine is developed based on the
Duncan-Chang EB model, Mohr-Coulomb model and logarithmical shear strength model, which is used to find the safety factor
of Nuozhadu Embankment Dam with a height of 261.5 m.
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Fig. 1 Curve of displacement-reduction factor
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Table 1 Parameters of MC model

HZ SRS Akabh BRI BEEM B
AKNmM?3)  Ey/MPa v ckPa  ol(°) ()
22 100 0.3 25.5 24.8 0

F< 2 Cvisc AT ESH
Table 2 Parameters of Cvisc model

Kelvin & Maxwell Ziii 2% Kelvin &5 2%
Ex /MPa wv!/(MPa-d %) 7kl/(MPa-d 1)
100 10000 96

(a) FRHRY1.61 (b) FHRH1.62
3 MC RETE TR EE

Fig. 3 Cloud charts of shear strain increment of elastoplastic

model

(a) ITREHSO (b) FRRRH1.60
4 Cvisc B T H AR 2B [E]
Fig. 4 Cloud charts of shear strain increment of creep model
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Fig. 5 Cross section of Nuozhadu Dam
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Table 3 Parameters of dam

PR AKNmM®) K Kur n R Ko m ) /(A"w) P2
TR R 18.0 338 676 0.49 0.77 255 0.20 40.17 — 40.0
BER TR 19.6 421 842 0.56 0.78 299 0.25 4352 1138 0.0
[ XHEARE 20.0 1425 2850 0.26 0.73 540 0.16 542 101 0.0
IT DX AR 215 1530 3060 0.175 0.76 376 0.1 50.6 102 0.0
TITX HE AR 20.9 1551 2000 0.18 0.78 378 0.15 5268 1157 0.0
YA R 20.0 1100 2200 0.28 0.69 530 0.12 50.54  6.73 0.0

I & 18.0 1240 2480 0.176 0.78 254 0.1 499 101 0.0

T % 18.9 1450 2900 0.176 0.78 350 0.15 54.1 11.3 0.0
Befibokti £ 18.0 200 400 0.32 0.92 100 0.35 16.0 — 50.0

Contour of X-Displacement

Plane: on

Magfac = 0.000e+000
-4.7664e-001 to -2.5000e-001
-2.5000e-001 to 0.0000e+000
0.0000e+000 to 2.5000e-001
2.5000e-001 to 5.0000e-001
5.0000e-001 to 7.5000e-001
7.5000e-001 to 1.0000e+000
1.0000e+000 te 1.2500e+000
1.2500e+000 to 1.5000e+000
1.5000e+000 te 1.7500e+000
1.7500e+000 to 1.8046e+000
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Fig. 6 Critical slide surface and horizontal displacement of dam
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