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Table 1 The relationship of different yield criterions
WS HE W Fh 2 a k
B 2sing 6ccosg
DP1 #MasshED-PHE 7 (3-sing) 7 (3-sing)
Cbm 2sing 6ccosgp
DP2 WfisiMED-PH 73 (3+sing) B3 (3+sing)
9 D-P M sing 3ccosg
DP3 HYID-PH B/3tsty B 3tsntg
2 3sing 6 V3ccosg

DP4 SHMD-PH

V2{3x (9 —sin’p) V243x (9 =sin’gp)

B 4R (F 2): DP4 W 5 & 1k
Bishop ¥ P 318 € & & R B N IT . i W iR 22
FATEI AT A, MR R DP4 dENAY, RFER
FHMEHN 5.7%, BKIRENT 8%, HEBUER
/N, T DPL P #1IRE N 29.5% , [A] R DP2.,
DP3 e By 1533t B 45 R 1 B RO d Ak W K. I,
FE R 23 b o] DP4 o AR B R R — FE G HEN
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Table 2 Safety factor by different method

h=20m B=45° ¢=42kPa
/(%) 0.1 10 25 35 45
DP1 0.525 1.044 1.769 2.254 3.051
DP2 0.525 0.930 1.332 1.530 1.887
DP3 0.454 0.848 1.279 1.499 1.870
DP4 0.477 0.896 1.396 1.689 2.182
fAi ft Bishop ¥ 0.494 0.846 1.316 1.623 2.073

(DP1 — Bishop) /Bishop  0.063 0.234 0.344 0.355 0.472

(DP2 - Bishop) /Bishop  0.063 0.099 0.012 —0.080 —0.090

(DP3 - Bishop) /Bishop —0.081 0.002 —0.028 —0.099 —0.098

(DP4 - Bishop) /Bishop —0.034 0.059 0.061 0.041 0.053
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Fig.1 FEM model

*3 AFREAERBHNBERZRY
Table 3 Safety factor by different method

s /(%)
ik
30 35 40 45 50
DP1 1.78 1.62 1.48 1.36 1.29
DP4 1.47 1.34 1.22 1.12 1.06
fai 4 Bishop % 1.39 1.26 1.15 1.06 0.99
Spencer &% 1.46 1.32 1.21 1.12 1.04
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Fig.2 Geometry model
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Table 4 Material properties
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% /kN'm® #&/Pa . /MPa fa/ (°)
Hik 25 1E+ 10 0.2 1.0 38
e i 17 1IE+7 0.3 0.12 24
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Table 5 Safety factor by different method
% TLERH
APRTTHE (S5 3 AR o)) 1.26
AR (% L0 R AR o ) 1.03
PRV 7 (TR 1.06
BV #77% (Spencer) 1.06
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Fig.4 The failure surface at limited state
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Fig.5 Geometry model
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Table 6 Material properties

rE : ¢
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Fig.6 Failure surface and plastic zone

x®71 HE&GR
Table 7 Safety factor by different method
% LERM
AT (5 RS R o) 1.62
AT (5 i B JE AR o 0 ) 1.33
B BRV- #7735 (Spencer) 1.36
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Fig.7 Continuous contours of X displacement
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Fig.8 The failure surface at limited

state of soil slope
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Fig.9 The plastic strain zone without support

10 M#EHF o=1.5 HHBEHEX
Fig.10 The plastic strain zone with support

%% Xk
[1] Griffiths D V, lane P A. Slope stability analysis by
finite [J]. elements. Geotechnique, 1999, 49 (3):
387~ 403 |
(2] #%FR, BAAN. &L TH A JE R AN R G BFR
[J]. BETE¥M|, 1990, 2:93~99 '

(FH%H 78 M)



78 FETERE B4k

Chinese Science Bulletin, 1999,44(17) :1538 ~ 1548 (18] t &M, KME. ATHMHHLR G LI AR
(15] &M, KWE . THESRHENARRI]. (J]. Tk T#,2002,5(3):46~49

B R B 5 AR, 2002,32(2) :301 ~208 (19] #Hi4 BRigE. HigpFm(M]. dbat. Sl E RS
[16] AEA,AFEM. BERMEAIM]. b FH K AL, 1999 ,

4t , 2001 [20] Robert Heath % . fadlEH[(M]. £ &, %&F. dLi:
[17] Philip H M, Mitchell Lee Marks. Managing the {5 R 4, 2000

merger: Making it work [M]. New York: Simon & (21] B& R, EBX. BHREIM]. 2M. HEFE Xk

Schuster Inc,1992 W4t ,2002

Study on Extension Strategic Tactical Planning

Yang Chunyan', Zhang Yongjun?
(1. Research Institute of Extension Engineering , Guangdong University of Technology,
Guangzhou 510080, China;2. Springfield Wire (China) Inc, Dongguan ,
Guangdong 523910, China )

[Abstract] Extension Strategic Tactics Planning(ESTP), based upon the science of extenics, is established
along a perspective of solving contradictory problems. In this paper, the fundamental thoughts, theories and
methods of ESTP are introduced concisely. The highlights of the paper are that the techniques, used in case of
contradiction to tackle such problems as how to generate the ideas of strategic tactical planning, how to
completely analyze the resources, how to exploit extension resources, how to transfer the incompatible into the
compatible, and how to transfér the opposite into the co-existent, are developed in a formalized way. And
regarding ESTP’ s practice, the applications of ESTP in resource integration, project, product innovation
market development, and crisis prevention and handling are introduced.

[Key words] extension strategic tactical planning; contradictory problem; extension method; idea generation;

extension resource

(cont. from p.61)

Slope Stability Analysis by Strength Reduction FEM

Zheng Yingren, Zhao Shangyi
(Logistical Engineering University, Chongqing 400041, China)

[Abstract] An analysis method for slope safety factor through ¢ — ¢ reduction algorithm by finite elements is
presented. When the system reaches instability, the numerical non-convergence occurs simultaneously. The
safety factor is then obtained by ¢ — ¢ reduction algorithm. The same time, the critical failure surface is found
automatically. The traditional limit equilibrium method can’t get the safety factor and failure surface of jointed
rock slope. Strength Reduction FEM (SRFEM) presents a powerful alternative approach for slope stability
analysis, especially to jointed rock slope. This paper analyzes the precision and error caused by different soil yield
criterions \FEM itself \slope height .slope angle.cohesion and friction angle thoroughly. Through a series of case
studies, the results show average error of safety factor between Strength Reduction FEM and traditional limit
equilibrium method (Bishop simplified method) is 3 % ~8 % , the error between SRFEM and Spencer’s method
is1 % ~4 % . The applicability of the proposed method was clearly exhibited.

[Key words] slope stability analysis;strength reduction by FEM;yield criterions
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