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Strength reduction and discriminant analysis of high steep
slopes’ overall and local instability
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Abstract: In order to accurately analyze high and steep arc slope security and stability in whole and in part,
and provide references for high and steep slope design in open pit, finite difference strength reduction
method is used to analyze slope stability and the whole slope safety coefficient is obtained. And calculation
element safety degree is used to get the part slope safety coefficient. Convergence of maximum nodal
displacement with time-step curves are adopted as slope stability failure criterion, and thus big errors
caused by artificially specified tolerance when other criteria are used are avoided. Taking an iron mine
southwest slope for example, we write strength reduction method, failure criterion and safety degree
programme with FISH language and use the programme to calculate the problem.The results show that the
methods of finite difference strength reduction, the failure criteria based on convergence of maximum nodal
displacement with time-step curves and safety degree of calculation element is fit for studying stability of
high and steep arc slope stability. At the same time, the method put forward a new idea for designing high
and steep arc slope.
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Table 1 Physical and mechanical parameters of ore and rock
HAOEA EE/(geom ™) PLALERE/MPa  PIEKE/GPa UK R/GPa RS/ (O % J1/MPa
EAUIES 1.81 1.0 0.18 0.3 26.81 5.55

= 2.67 20.0 18.50 44 .4 38.80 5.29
L 3vel 4.10 12.4 20.83 50.0 42.23 5.45
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Fig.1 Three dimensional modal of open pit final boundary Fig.2 Three-dimensional geological model of slope
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del SSR J/E X T SSR R, sk FLAC™ 8
ait1=0.02 /€ S A
k11=1.00 /) E XA R R

k12=3.50 /) R SR R T RAE T<”
ks=(kl11+k12)/2

loop while (k12—k11)>aitl B3 hig=%0mEasmiEE
coh1=55.48e6/ks Fig.3 Grid map of 3D tetrahedron
coh2=5.29¢e6/ks

coh3=5.45¢6

fril = (atan((tan(26.81 * pi/180)) /ks)) * 180/pi

fri2= (atan( (tan(38.8 * pi/180)) /ks)) * 180/pi

fri3= (atan( (tan(42.23 » pi/180)) /ks)) * 180/pi

command

model mohr

prop bulk 0.3e9 shear 1.8e8 coh cohl fri fril ten 1e6 range group 1

prop bulk 44.4e9 shear 18.5€9 coh coh2 fri fri2 ten 20e6 range group 2

prop bulk 50.0e9 shear 20.83e9 coh coh3 fri fri3 ten 12.4e6 range group 3
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fix x range x 11514.111516.1
fix x range x 12229.112231.1
fix y range y 87784.187786.1
fix y range y 88007.188009.1
fix z range z 1249.1 1251.1
ini dens 1810 range group 1
ini dens 2670 range group 2
ini dens 4100 range group 3
set grav 0 0—9.8
set mech ratio 9.8e—6
solve step 40000
endcommand
if mech_ratio<(1.0e—5
k11=ks
k12=k12
else
k12=ks
k11=kl1
endif
ks=(kl1+kl2)/2
endloop
fosfile0 = string(sizel) +"_+ string(size2) +_fos+".sav
command
save fosfile0
endcommand

end
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Fig.4 Variation of maximum nodal displacement

with strength reduction factor
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Fig.6 The unites safety contours
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Fig.5 Nodal displacement with time steps
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Fig.7 The contours unites safety less than 1
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