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Stability of Slopes
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o S 5&53[.54.&5-100595&3&?»@ :|y&,§g:.o;»=la.ﬂ%?ﬁlﬁgwﬁ_,4 2>,
(def S U a aS) g s a3 3 dar oo Y 348 amisl an 0 55 ol 5w

(c} (d)

c@'ﬁﬂ.&%b.be@lx;.&sdﬁ :.a:%}ﬁjlﬁsé:b.‘;ul:d&i4.ll
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(Check For Overturning) <) g3l )9 s (A4S 43 511

jsjjly:ggab;;dldljjﬂgrﬂm jgoajljaé(JS&6.11)u
uﬂlﬂwd-’f& AB -k;’d-’dﬂJ-’ru-’U“Wﬁ-’ Sl Jlad 5 (S0, ;6.\.,b
7 2 3P 52 85 e S Sy S P Y okl s S ol
:¢??S|Aﬁ@|xjyjy§xﬂ:%§5:)ij

Py == Ky¥2D? + 25 \[K, D

=%§Jﬁjﬁﬁ)x‘~:ﬁ

(303 ..\:-lj%gﬂu 5 5> 90 :g&ngléxﬂglu@xﬂ:yz

K, = tan*(45+ @'/2) @dsw,@ujw,.; 35S, 5 Ky

6:u}~,¢«5l§\2.a|j|w :%5)35- :oﬂ%JSAg@’jlcé

o s b ghls w0 JaS a3 oo Lealy 3 I o
:éél%@‘jbé‘)é&ﬁbc‘?;(JSA:6.114.; MC)AJ%;,\.;_’;

FStoverturning) = gl’;"; ................................. (2.11)
FuS a2 oJlps s 2 0348 so P w0 5 58 305 i C L ¥ My
a2 3l 5 2 odac pere Saes > 98 s i C ks Y Mg
| | e JAS
Uwu)uwﬁéuﬁw
SMo=Py(%) e, (3.11)

P, = P,cosa S
d,.abo-Pp J@éJL’wlb@bjuwaJZMR wnguﬁb
1126:12] & JoS w5 JKE e (Jsr 1.11) 5 o5
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sewslie 30059 Jo> Jl oo b;'«;)ﬂﬁ«;v\i’@%«hgﬁ-’”ﬁgwﬁ@ﬁuJ
a5 lie 20 (P) A.:Sj.o&ga‘,.g.c)l_i:é ;éﬂl&:.&;wbxamwja
e goe Slad g g8 g hep 3 5l < B, = Pysina o g Ja> o des S g
:AJ&:Q)L’.CQ;(%E}QC)%\S-A,;&)U_@
M, = P,B = P,;SinB (4.11)
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LSJU"J'CV'L‘&'\'&JB éJJ‘Jﬁ“JJ"‘"’
Voo Linyly s SO son Jlse s T My Glnpocmslio s

_ My+My+Mz+My+Ms+Mg+M,
FS(overturning) - Pacosc(H'/3) it (51 1)
($o33 Fa32) e ro g0l Lyl s Sedbwy JuSas 30505

05 BiC M sw LiC B Slpes ol (S

APV bgiese  Oiadsb aly
(4) (4) 3) (2) 1)
M, X, W, =y, x4 Aq 1
M, X2 W, =y1x4; A, 2
M; X3 W3 =y, x Az Az 3
M, Xy Wy =vy:x A, Ay 4
Ms Xs Ws =y xAs Ag 5
Mg X We =vc x Ag Ag 6
S M, B P,
v

(Check for sliding along the base) <S> (Flig 3 S 93490 4 =83 611

oS A abans | gy Jool ) g Y s o Latesly s (S blieay Sos s

»F
FS(sliding) - ﬁ .................................. (711)

348 gedn o glie 5 9 98BI 3 Y Fp

34L gemn 998 ABlos,l 8 Y Fy

d.\.cb ;wjl}..o%;ﬁgb,c%gﬂl& -’@6:"‘3)’ s a5 (JS& 7.11)
6,5‘_]:‘,“5‘,.’ oV g ass L

S=cqc'tand' + ¢}
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C, slessaslySasl s é:.ojs%;ﬂl;; :,lglu%;).cls > 5"755&&%5:4,;
.d}m@&;éJ‘jujlw :dxcb 3
FOVSERSY 3 .\:-lj%;é 3l :éﬁ;ﬂg@g.\s& YOREIPIPE
:éljmﬂjjg%s.oﬂ%ggtgal;dg 05
R’ :s(wl.....ocbj.o :) =s(Bx1) =Bo' +BC,
@;ﬁrwj-é‘-bx‘\-g
:éé‘%djéé&ﬂ%@di&)pb&‘fw 33558350 dB0’

R' = (Y V)tané' + BC

le B J o »
™ 1 b3
4

Q};o:oﬁm;&aﬁ‘oxﬁpp )L&édwjvédagh{;h(‘}gﬁ]ll)
u-uLw'&.)
YFr=QV)tand'+ BC,+ B, .. (8.11)
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YFs=P,cosac L (9.11)
:@ébmﬂb&;;de: ($olsle9.11 ,1811.7.11)>
EV)tans'+BCL+P.
FS(siiaing) = ‘;”*a T2 e, (10.11)

S5 Jss S 1S o5 o Aol Ltaslas S dlieny Sd s

Letealy s gl ysas Sadpd dazs Py JLid Jlad il 5 S 9 pdlos 5Ly
316" = ke @y @y&ﬂgy@ﬂwdﬁ#dﬂWwWJwﬂ
& $3Sa3 2/3 a2 sewky sl 3 S $5lossLa . Ch = koG
:[61:13]%}3‘5:4,‘3

(EV)tan(k,@0%)+Bk,Cy+P
FS(sliding) == ek e T (1111)

P,cosa

F ot w0 awd Jcwd Oolbe (FS(iaing) cere Wiy 2 gnz &
(s JS s IS 8.11) o2 J 55 pbssY Jolowe i3

Fl SO b gy o

st S Oypoa Jodn Ky o bl S lJdu gucly o
dosole SUsb dols Sardlpsso Sallad
1 ’
P, = 27,D?K, + 23D, /K,
@’
K, = tan® (45+72) EJIE
S osliinlass S&a s SonaJlpss o
[

s las Js J s onle o 5 5 oo o Ltaily %;%gbj P SO
SN o VL ‘5.50_9.:(w&.{jdéubwllll)w;}mfjh\u
g;gSG'g,SM:.’ 3 8le axd Jleawl s b 3 (Terry sl Elman) 5o,y

S
B

93l g0 Sy Jaslagd :ég;;e\,}@d:whﬁy;lx:w :@@m
dlay Prossallad S (JK69.11)a (JK69.11) gy s b oslinnlazs
:jﬁdb(l: 0 j'bbbﬂ‘}g_i

P,cos x= P, =P,
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N
P,sinx=PF, =0
rAA&AS
Pa = Pa(l) + Pa(z) ................................... (1211)
g,\l....;gg..\.clé :Jlx>§:M| -’6f-"5wr5g;’u“g;""si|-“‘° Pyczy 3
:o)l,:.]db%ga%g.6:6}‘3‘]:}4%;(&5\&9.11)4,’3@&@)3&%
Pa = Pa(l) +APa(2) ................................... (1311)

[162:13] 6,Y Jslowe s, L o) 5Ly oo Ltiaily ;éa&&ﬂﬁ.ﬁ&ll

ookl o, lda =145 5 g5 504 35 (S (Jour 2.11) ay > Sluie A
c > s> (s 9allys > 5 )yl .A,3L,:|>(.AA$-A5.6;

1 ! !
Paciy = 5v1Ka(H' =D )?

1 !
P = EleaH 2
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1 ! ! /
Pa(Z) = Elea[H ’—(H'-D )2]

=L:;.?:,Jg5-’dy5u]=r?‘_;(g}§39b-11)4:3%;.?°JL.r‘|"J§L:f-UWJL*3 >

1 I} I} A l; l; l;
Pa = Elea(H —-D )2 +Ey1Ka[H 2 — (H —D )2] """ (14‘11)
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0, 435Sl 36,505 5

A coluws
(42,2)
20 0.28
25 0.14
30 0.06
35 0.03
40 0.018

S o gl di a L9348 53 7,11
(Check for bearing capacity failure)
5 559 bl JUisl HLiS o5 gac sabaul o o g aeB s Jl os galinal s
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ST ERT
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(SO g Ll pl s S Usb oy Sagpdaie s gucls]
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_ sy eEVI 3y 6e
Amax = Qtoe = B0 + (%)(33) =5 (1 +E) .......... (2011)
RCPRIY
v 6e
qmin CIheel (B)( __) ....................... (2111)

by o 853 a8 g Joli 935 5,06 3 S NV 5 2 5053k 2l
B33 B6 3 a3 € Sl 3 g alS 51535 5 00 S (Jsdz 1)
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q =7v.D
B' =B —2e

_ 1—qu
Fea = qu N N.tan@)

Fyq = 1+ 2tan@y (1 — sin@;)? 2

=
Fq=1
Fo=Fo=(1- —0)2

900
)
Fra=(1=37)
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Jéa 1.11
Flioas Lo, s 50855 5l s e S az seu o baaalaadlms s wbios g5

Ja
j)@MAJJSuJJ
H' =H, + H, + H; = 0.458 + 6 + 0.7 = 7.158m
o g slunn Ballad (S0, s SUsb doly San s
1 !
P, = EVlH 2Ka
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|
9

P, = P,cosa = 162.9(cos10°) = 160.43 kN/m
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DS Lilagly 3 (S Jilla 4y gla 4
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4) (2) @)
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1
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8S san| s (UG 11110 )lJ pais s gabaiin s
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s o 550 sl s S blo st JuS e s
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N
Y Mg _ 1130.02
FS(Overturning) = MOR = Z8279 295> 20K

DS Liladly 3 (S Jilla 4y A g

(X V) tan(K;03)+BK,C;+Pp
FS(siiaing) =
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P 2 L.
&)‘.«MKl =K2 =§@3Mﬁ

1 !/
P, =-K,v,D* + 2C3\[K, D

K, = tan? (45 + %) = tan?(45 + 10) = 2.04
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