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Research on the strength reduction FEM of the slope by applying
the secondary development platform of ABAQUS
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Abstract: The strength reduction FEM plays an important role in the slope stability analysis. But
the strength reduction FEM often gets the safety factor of slope by the dichotomy, which is less
efficient because of its need for trial. With the secondary development platform UFIELD program
of ABAQUS, the strength reduction FEM based on the field variable is realized by defining the
field variable of the software as the reduction factor and establishing the relationship between the
time step and strength parameters and field variable. This method only submits an analysis to cal-
culate the safety factor of the slope effectively. Based on the principle that the equivalent plastic
strain of the sliding zone is maximum, the searching for the location of the potential slip surface
of the slope is realized using point by point searching method of different vertical profiles. Final-
ly. taking the two typical slope as examples, the comparative analysis of the potential slip surface
and safety factor is made by the traditional limit equilibrium method of M-P and the method pro-
posed in this paper. Thus, the validity of the method proposed in this paper is verified.
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@

INCLUDE ‘ABA_PARAM. INC’

@

DIMENSION FIELD (NSECPT, NFIELD),
TIME(2), COORDS(3), KSTEP, KINC
1 TEMP(NSECPT), DTEMP(NSECPT)

@

user coding to define FIELD

RETURN

END
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Fig. 1 Flow chart for calculating safety factor of slope
using traditional strength reduction FEM and strength
reduction FEM based on field variable
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Fig. 2 Potential slip surface of the slope is determined

by the maximum equivalent plastic strain
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Fig. 3 Discrete grid of the calculation model
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Tab. 2 Summary sheet of the safety factor
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Fig. 4 Potential slip surface of the slope is determined by

the maximum equivalent plastic strain

MBS H AN [ 7 58 8 7 1Y) 120 38 95 A 4 3 1 £
BT LUA R OB AL W 8l i 2 Ot T
Ab B 5 Sl A A . AR CF A M-P ik
B IR S RN TR VAT S PN 22N d 'S
S LR R e TR VA N S | S S
EORAE b 2 BOAR 307 36 A X T AR P i 3% IR
G2 AH B A 22 B/ o 2 B i A AT U WY T R R
S A BB L AR Y 9 B 0T H J 0 B e B Sl T A
A AL T 4R A AR .

2 BB 45 4
....... AR CH U D
— R HE ()

5 NIE) 5 GRS 10 i 3V A e Sl T
Fig. 5 Positions of the potential slip surface of the slope

are determined using the different schemes
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Fig. 7 Potential slip surface of the slope is determined by

the maximum equivalent plastic strain
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Fig. 8 Positions of the potential slip surface of the slope

are determined using the different schemes
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