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@ Soil Property o] B34 : &9 Hg7}
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4.2.3 MNZ[L sliMel 71=0|2
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28 5= 353 Foll 3 4312 9] Frequency
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1ol 3}%(Load) 3} #| 3} (Resistance)& Hoj=
o} o471 Q E Row z+z} 8133 A 3)e
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O Safety Margin: ¢]71-& M=R—-Q 2 2|5
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2! 1 Frequency distributions of loads and resist-

ance.

O Safety Factor : ¢¥-4-& Fs=R/Q 2 # 2|5
o) x| e, o] 7§ Fsglel 1 Br} ztod s}
2Fego)ch.

2} A

P=P(Fs<1)={, frs(Fs)dFs (2)

o},

Safety Margin ©]1} Safety Factor &= Bix
staa A &g x{slr] gl o] 5%
Frequency Distributon & &olo} g}, 3}
o] 5 F3-2 AHAF AT KT o]F T3 A4
o) A7t e, el 2=, U 842 7A
gk w & = ok mebA, ol# g Al -8 e
Distributon 2. & €| 3}&3 A 32| Distrib-
ution & T34l 5]"4 ol2H¥ M3} Fs2
Distribution € 3k =}, 2t 8459
Distribution & °J 2 ol & Wmut ope} vl
sl %= Distribution 8] Z§o] A& Br}53}7]
o) Fo] AlA|& 2} 8 58 Random Variable
# H 3 o)2] Statistical Parameter 24 3,
EFAAe}, FEAXNE JFoE o] L
o8] A= E FEHF HEA TS AN Term
oz FHsA HH, 4 245 22 FEH
M 32 F.9o g5H5,E 8l 22 Taylor
Series & 722 F A9 1 %} Aol ob-&
t}.(Ang and Tang, 1975)
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2] 3 A1 (¢ =0 Analysis)S = 5}e] A A&
ke o2 MRt 53] A4 E F4 3
7] $18}eq, v L& Al FF Sampling 3} A<l
A ulel g AbEshE ARTE AAE Aes
g}, o}2i AlHE 2 gt Ho] Y3ojzty
A ste] AAYE o) &35l siMEA Hct
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dy=r sing
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Center of
Rotation

Circular Arc

28l 2 Circular arc analysis of slope stability.

a8 264 3}%3% & Driving Moment Q =

Qquzi Viyid (3)
2 FAlEm, 338 &= Resisting Moment R
o

R=Mt=r§:21s| (4)
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A e F2 FFARAH (Active
Test) & A3} AA= m=do) o=}
4% 4 Direct Shear 2] A7} x & zl=
AFE Wi}

(& Plane Strain Failure(Ng)

AlY o] 4= Axial Symmetry 7ol 2] 3)
Al st AlA = 35 plane strain &2 o))
A A7) Lxte)r),

® Progressice Failure Effect(N,)

37} MAS) Lolukr] W o] ZE )
ol 4] peak =& ZH= 7o) o} 1L peak,
residual & 7 F7t 7}2 & 7= Ao
m& e xfo]r).

ol gt 6712 Latol| hsled oz EHxA}
R Aol 2t FAAF(N) H7(y) 2
HEAT(A)E Fels] 2 7o) ¥ 10t}

o] 2HE 7z} HEo FHd tisty gt

THATE L3l vl A o
FAATY HAE L HEATLE 7 ¢ Uk
| -& 5o 4] stiff —fissured clay o} v, - A} 7}
7t 2R} AL anisotropy, =3} rate of
shearing & 7}oll 28] RIz7ks}=] 942 A%
Ns=(1.05)(1.30)(0.70)(0.80)(0.90)(1.05)(0
.95)=0.69
A=,/ 0.03:40.13°40.12240.14*+0.06*+0.03
240.03°=0.24
7} g,
ahre} wate] A A o] Pte] 0.69 24
o]+ FAGe] AdAANE adZ ALt
A5 o 30% AE AMREE FAY sl
AE A ek 2 HE o] EF{ol dhsto] £
Aq2] B2 HEATE Fole] Hes) &
Zel F 20]t},

FoAM RE o232 3 A7} 12

HE t Summary of Uncertainty Factors
Factor Effect Soil Type Range of Ny v A,

N, Change in stress state Low sensitivity(s;=1—2) 1.03 002
Medium sensitivity (s, =2 — 1.0—-1.1 1.05 0.02

4)
Sensitive (s¢=4—8) 1.07  0.02
Unknown sensitivity (s;=1 — 1.05 0.03

8)
N, Mechanical disturbance Shelby tube specimen 1.0—1.6 1.3 0.13
Borehole specimen 1.15—2.25 1.7 0.19
N;  Size of specimen Stiff-fissured clay 0.55—0.85 070 0.12
Intact clay 0.85—1.00 093 0.05

N, Rate shearing Slightly sensitive to sensitive
(strength reduction 3—10% 080 0.14

per log increment of time) 0.6—1.0
Very sensitive (10—14%) 0.45—0.7 058 0.12
Unknown Sensitivity(3—14%) 0.45—1.0 073 0.22
Ns Sample orientation and anis- Isotropic 0.97—1.08 1.0 0.03
otropy

C-anisotropy 0.85—1.20 1.03 0.10
M-anisotropy 0.8—1.0 0.9 0.06
Ns  Plane strain failure All soil types 1.0—-1.1 1.05 0.03
N, Progressive failure Stiff clay 09—-1.0 093 0.03
Medium clay 09—1.0 097 0.03
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o oh2 225 el B, 53] Ni~Npo= A4
d3t Agtolel wE o7t 2atel| 2
FAAFE ovighct vl Abdee] 9
Suiz Ther3h 2k
§U=N1N2' : Nnog=—N—sg (6)
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7 Resisting Moment R+
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2 e ol WEASE ohga) e
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3714, L: st o] o)
N¢: Slope stability model 2} A] o] 4] 2=
T A5
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F yuko] BEEAA acqle] FHu, A3 =
ol8] BFAAL 43| zo} FA|FlAE &
2748 it
sl38t3} A8ete] Pz WEATE F
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3 23 &858 oS3 Zo] ¥ + rh
(Ang and Tang: 1975)
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+_§_ (Qrz_noz):l (11)
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Error
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(D Sampling Disturbance

A &-& Sampling & of Y3 o2 Y7
L.3}0)m] o]olli= Stress State 2] Release
o W2+ 2 aH(N,)2} Mechanical Dist-
urbance ol W}2+& 2 x}H(N,) & F+EF T}
@ Size of Specimen(N,)
AN A B 5 e AR 7 20k e
% gtoll 971 Wl o] 2 Ay abolch,
Al 717} e $2 WAl =45}
+ fissure 59 &-f-&o] A7 Wl AR
a7y 2Ag 7E AR o gr)
e}
@ Rate of Shearing(N,)
A UU Test& 158 Axo 3=y}
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H 2 Corrections to Computed Shear Strength for Various Soil Conditions

Type of Clay Sensitivity to Type of N A
Rate of Shearing Anisotropy
Stiff —fissured Slightly sensitive to sensitive M —anisotropy 0.69 0.24

Stiff —fissured
Stiff —fissured
Stiff — fissured

Very sensitive

Very sensitive

Intact
Intact
Intact Very sensitive
Intact Very sensitive

Slightly sensitive to sensitive C —anisotropy or isotropic 0.76 0.24

M —anisotropy 0.50 0.23
C —anisotropy or isotropic 0,55 0.23

Slightly sensitive to sensitive M —anisotropy 0.93 0.21
Slightly sensitive to sensitive C —anisotropy or isotropic 1.03 0.21

0.68 0.20
C —anisotropy or isotropic (.75 0.20

M —anisotropy

Aol A glo] AHe-a AS A7t e ] o7}
7} dE”et. 2 "HEAITE 02024 24 o
0214==2 B9 =g R 3},

3) AtH oA 5HA Model 2] @&}

At kA A S $3td e HAA 22 o
7 A &tell b &S T "ok A E EolA
vlul A ) e 5 Al8-3h= 712 =0 Analysis
24, AsHdA0 & A 4ste ez HE
2= 21, gEwoe] o)t 7 3k A
AN HE L= 22155 3R] 7] dF-o
olabH, b kA A Model off 9% 231
a8 zA goba d# A sloh 29 e xpe H
Ne=1.0, ¥ 545 Q=009 A =o]c}.

4) 28aldo bl

olAlZkA M&dt A2l B4 215 He
s u ohes) 2o,

24 84l W XA

Spatial Variability 0.05
Rtz APz
Model Error (A& A3} & #Ha}o] 9] z}o) 0.21
o <3h)
Al 9k2] 34 Model Error 0.09
3 A 0.23

o) el Al Bl A AbHebA ol 7HE & 3 g
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24, Al A 0 g4 Al 8719)
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H3 H&E AL dAL A%

Type of clay

Strain rate
sensitivity*

Type of
anisotropy

Safety Factor corresponding to Py=

10™ 107 10°°
Stiff-fissured Slightly sensitive to 1.67 2.19 2.69
sensitive M -anisotropy
Stiff-fissured Slightly sensitive to
sensitive C-anisotropy
or isotropic 1.52 1.99 2.44
Stiff - fissured Very sensitive M -anisotropy 2.27 2.96 3.58
Stiff-fissured Very sensitive C -anisotropy
or isotropic 2.06 2.69 3.26
Intact Slightly sensitive to
sensitive M -anisotropy 1.19 1.52 1.82
Intact Slightly sensitivet C-anisotropy
or isotropic 1.08 1.38 1.64
Intact Very sensitivet M -anisotropy 1.62 2.03 2.42
Intact Very Sensitivet C-anisotropy
or isotropic 1.46 1.85 2.18
OVERALL SAFETY FACTOR (Fy)
1.0 L5 2.0 25 3.0
1.0
~ L- E|le— R —»l¢—— F |——»
T
& AN ~
> \\\ - LEGEND
~
S 1o N\ N ~ LOG.
= A\ ~N — V=03 E=EARTHWORKS
S AN F=FOUNDATIONS
& \\ M E LoG. R=EARTH RETAINING
= \ R o veo: STRUCTURES
x _ =0. V==COEFFICIENT OF
2 1o V=01 & VARIATION
E \ ~ r /'
LOG. ~F_ CONCRETE
v=0.1 | \ N N
STEEL N
05 \ STRUCTURES

12 3 Comparison between safety factor and pro-

bability of stability failure.
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