925 % M1 A TR \Vol.25  Supp.1
2006 42 A Chinese Journal of Rock Mechanics and Engineering Feb., 2006

E T Drucker-Prager AN Bia i & £ R EENX
B HiEh

R, A, XA, L4

(¥ TR A TFER, FES  400041)

WE: IRy 72T D-P(Drucker-Prager)#fE U (1)1 3% e 22 4= Rl OB, & T % D-P HEN) 2 (8] 122 4 R4
ARG AR, IR L T T D-P HEN ML 3 A4S 0E 22 2 RECG R TR - BECHENIZAT T 2 2 RBUM LR KB
HHT, ANSYS G FRITER AR 1A LR IRAEN A ZER - BB /N BAMER D-P HEN, 7aR) FHA FRIC 3 BT
P BLIRSE A BB, PTRASESR I AMER D-P HENISAE R R4 AR5 R IR L0 (0 2242 BB L A
gt il B S & D-P HENIZRAE R e R M RTINS AT ISR B ), PV AR SR - PR ULRC D-P
YR DN (53 DR IBCA DR IBE W A 15 00 ) 15 57K - PR HEN S5 R, [RIG, Jdod e 46 f vT LLAE ANSYS B35 rh SIC B 5K -
JECHEN, TN BT 00T & X FER R T 3T D-P #E N AIAT BRJCo s e 4 R A S g TR R R I
CARBOET SR - FECHEN) RN . R BIEE IR 6PN AR AE RPN AR SR - AT
Jic D-P #E NSk 75 1) 22 4 B B S AR iR B P15 46 43 h i Spencer 2R 1510 2 & R BCER B0, HARZETE 1%~2%,
O A Y v SR B, R B IE B T4 R 09 7 V2 v AT 19

KR : DI TRE LA E ST AT TR TR Drucker-Prager #EN; 224 R

hES%KS: TD 8247 XEARIRE: A XEHHS: 1000 - 6915(2006)} 1 - 2730 - 05

DEFINITION AND TRANSFORMATION OF SLOPE SAFETY FACTOR
BASED ON DRUCKER-PRAGER CRITERION

ZHAO Shangyi, ZHENG Yingren, LIU Mingwei, QIAN Kaidong
(Department of Civil Engineering, Logistical Engineering University, Chongging 400041, China)

Abstract: Slope stability analysis was carried out using strength reduction finite element method(FEM) based on
the Drucker-Prager criterion. The definition of slope stability safety factor based on the Drucker-Prager criterion
was proposed, and the safety factor conversion formula with different Drucker-Prager yield criteria was deduced.
The substitutive relationship of safety factor based on the Drucker-Prager yield criterion and Mohr-Coulomb yield
criterion was set up. Currently, the Mohr-Coulomb hexagon circumcircle Drucker-Prager criterion was adopted in
the ANSYS programme. So, the safety factor using ANSYS with the Mohr-Coulomb hexagon circumcircle
Drucker-Prager criterion is calculated, thus the safety factor based on the Drucker-Prager yield criterion(such as the
Mohr-Coulomb matching Drucker-Prager yield criterion under the plane strain condition) can be obtained using the
deduced conversion formulae. Under the plane strain condition, the Mohr-Coulomb yield criterion in the ANSYS
programme without secondary programming development through equivalent substitution is adopted. A series of
case studies indicate that the average error of safety factors between those obtained by strength reduction FEM
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based on plane strain Mohr-Coulomb matching D-P yield criterion and those by Spencer method is 1% - 2%. The

applicability of the proposed method was clearly exhibited.

Key words: slope engineering; slope stability analysis; strength reduction finite element method(FEM);

Drucker-Prager yield criterion; safety factor conversion
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Table 2 Safety factors with different methods

D5 30° 35° 40° 45° 50°
FEM(D-P1) 1.91 1.74 1.62 1.50 141
FEM(D-P2) 1.64 1.49 1.38 1.27 1.19
FEM(D-P3) 1.56 1.42 131 1.21 1.12
Spencer % 1.55 141 1.30 1.20 112
(D-P1-S)/s 0.23 0.23 0.25 0.25 0.26
(D-P2-S)/s 0.05 0.06 0.06 0.06 0.06
(D-P3-S)/s 0.01 0.01 0.01 0.01 0.00
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