TYQ (8 bbb PYY-YY amin 51 YA ole o e o 0,lads FO 050 « 28 0aSiils — (5,15 Al g ()l pos cwdige 4 i3

Bl slajlg23,5 S1oj)) S 0 (59 5

Tal58 S5yl 9 TodUT (3 (Fage e’ g S - 3
Ay (omiiten 5 (oot W3l (Mol o olRighy SSS 55 0aSimghy bt
Sle,S axly ol ol;T olEtils ole s g

. . E -~ .4 & . . & w v
u‘).e‘a sl 6;.9 IRV u‘).o.c QSM’A'"Q’Q 05; )LiéLw‘
OYAVNIYE Cogad go b AYAY VT ool 2ol Culgy <8l o 7o )b AYAM VNV C8L 50 & )6)

LRVCES

Ol o el o il los ) Lyl jo Bla sbajless o)ls S yme (59,0 dnmlone S oot ol dllas ol o

5 O (Sgli o 3855 5 50 bl o (5 b oo ST (ol e gy el 2 Gl 5o Y58 oS o550

Sacl aygly g (St (25 5 50 b (o (IS S 50 S yme (5905 Ol Som 90 50 Jud BB 15 Gaolee 2L

oz Ko b ol Y 0 ol 0ed o0 dles Jlgs 5 S 0 SKaol 5 (S 3ged Bl 3505 S L5l
An oo lis petu 1) oad a3l (oSl JLoel Coes aS ould aglis

B 6lals3 oyl 50 hsy esa 3IUT ecslos ) S e 595 2 6 IS™ (5014

Sy = o L8, ()8 Dled 00 S ey i
S s (s Joh) Sl (a5 S Jol llns
5 Yl 5pm Sl s iy ol ol L ey o5
wlaxd )5l 3 osliiuls g0 g cnl sbageal oo b
Glalazmeys (5ylul Plue J> (sl bl ons Ll a8
Ivlcanl oo, wlsl 4 calises liione bamgs S

Soxs o slp ead eslital sledgyi e
slodels ab p Bl Glajles » osilyisle; ) S e
Lo o ] os Jobss ig, obal g (Sesliol 4
b9y 09856 5 [Pl el 0ag G IR GYL 550 s,
ool 428 5515 ple ooliiul Syse aah cnl 5o by 50

38 B 25 aoleo Gt b oo 550 s, 50
Shgnl psbitgg, » G (S ulid glo))
bk pemen) wazgilae lae Slox 3l e (25
hesly lagiy bt Glebl oy dag )b
lso Cends (Pl slo g S

2 03ly (Sloy ) S yze (S50 s A s ()
b 3 g,y sl eslatwl b alils ey o Bl sl lgne
S s laml jalate oy .l aisloy gas Ul
SO (Kognl Sy lawgs oS 4l 9o 4 lens ooty
3L g ool 0333,5 enss S 338 42l 55 51
4 g ol oolaiwl Mathematica 1581 o5 5l (goae gl
2l sl ey (Ll lagaly sl et sla
el ool anlie bd g, ;00 i b ol Y (o

EVRER
iy S S e e GmlBl 4 axsil
Oiebe Ll Wi edy ploy 0 Sl lalge
oGS Al o0 (g e Bl sl les
S wdlbge gloj ) o S me ilr LaS o
Slagbs; sl eslitul Lad (ol e sl canlie 350 5

Lol (go>

09,5 dw & Olgiee |) am slaghy, (IS ke
o> Ul g aasiio bl g ol slaig; Jols
J> a8 2oy, o ety Dged e
D aiab oo 650 Hlaie Jilas 30

5 (SiBunS Jlae S L gax Jobs g, 50
b 505l o K S Sy 5,5 i
S bog yo Jolw O¥oles 3l siou b plod Jo S5
sl cdaseiin byl yog, 10 .0y o oy o diBens
Sedier ad)S Sl 0SB gpes L8, ol LS?L:"‘"
SYoleo b jlae cpl coS 5 5l (cnodsS — )90 Jline Do)
Cowdy Jolda Jeihas SVolee 51 ows (Jolss
Jo ais pgwse (6o Jol S¥oles @ oS .\{ls‘,
Ot A e 50 Lalp (585 s b S¥slas
O Sl 53 5 (o p Syge S 8355 50 5 (e
295 o0 g8 b

ooy o T og) g0 slagig, ol 5o
i ot ] 5| Jol slagly 285 5 ol a5
3BT Sty 5l eslasal ol Jlsy53 (g5 Sl ]
Joo Ve syam o S5 pmtign Sle 3 (50

Email: askari@iiees.acir

:Jw‘ ol g 3


www.SID.ir

VYA olo jou 4 o 0 lads FO 0,90 ( 18 0aSiils — (g0 5 4l g )] jee cwdige 4,85 Yy .

L 0,90, slyis Gplpa ool cudy pa
Syge 30 g5 Al byl )18, b asl el KuS
oo Ol eodds 18,5 A5 )0 550 (59, 2 O3 Oy s 0l pos
S dalg> il Siwenl S

Ok 1y 5 akaly lste =) JSS 4 axgi b
1igi B g A axl g0 40 290 plgo

S, +C.cotg  cos(o6 — p) (V)

S, +C.cotg  cos(68+ p)

o) yoaS

S Bl i pldlege opls S50 Job = S
Basb o s (Swsml mlaw

S el s Gledlrge opls 30 Job = S,

S Lol SKElasl 4yl =@

A 4ol jl Lol i85 caz i3z 4l = 00
oS Slasly Py 5 (Kwgml gl 0 B axb
loe Cows 4 (V) alal) 5l a5 wisl oo

sin p = cos &6.sin ¢ ™)

4 (@=2) oz S > o YU akl,

S, —S, =2C.sin 80 ™)

g adllo 390 Flb leed Awnd
B! s B ylae

sl @l -Y s o Bl e ol awais
S By A bl s ol JSE ol o el oo
ot Ty 5008y 51 | Sl oo 5 L
9 B o (59) » @B Gledis lons S (Byne
Josl 513 T @8 (2575l o0 S50 4 Tl 36
Shge Ay SleansS WSeie oo cpl cwl onls
i ol gl TLAE 5o ol o] Sl Jolao
Wl axio 59, 2 (P,) Hr s By) BB sl A
e il A PR Wl (Gl 5 S ules o)
Wigh ad 0 K0Sy @ (F) alal) &5 ) cadsS - y050

Pav= Cw + Pan tan(ew) P

5§M§ U% oo LI @, 5 €, i
ad,F e e cuy S b Sl ayl;
Hoblsl an@,) osle sl a dlie cnl jo sl o
ol 00l ool

Wsly 0 o0 aFie © =T SO a8 4eSlen
9 (O-lA) Abee o pSlas Lol (2551 sl oo

oW g Swgm U g ol 550 (g,
Ol ST a1 Gl 50 gy ool
Bk oSl asly Jou8 BB 55 plae S0 S
L (S5 @ e a8) o b 5l oI L ol 0
0O Jod FB lp Sl jeS (09d o i plagd]
Lo coled jo Jobss O¥olas o)l o o S
el G500 Sipe Lulp b et )55l alexr Sl g
el glabi ey A5 lade WS eizeen

'(-f(ija) S0) 09y S8 ks o

e G & solwl Pl Jo sladl) (S
GRS B 5y el (2l e e (5l
S8 o sl 4l o 6lp Jod BB i laee S5
24 B g A aml 5o 50 o 5l Sl (G -
o ool lis s Joud B Ll lile S
O e aibgs o ya9e plgs S (0 ) S8 s el
OO Jsd Bl 0eb s od Ay nl 1 Se o 50
45l (S el 59, p GRS

T-1, - Gl

(o)

SO0 o HLS ! g0 Comsg —aIl Y IS
30 @L‘:Lul GLQJLA." R0 ).3.|5.> -o U““"" ;..w,.ub



www.SID.ir

AR

Ll Gl lgo 0 sloj ) S e (59

sl 4 awlo Jolyo 1) Jgour
7 = 20(kN /m®), = 20°,C = 5kPa,
u=tan(p/2),k, =0.2

zm)| s, | s, | 80| p |(KNM)p,
Y YAN | YE/0 | —v/Y | o/YE YA/YQ
¢ /8| VY/E | —o/YY | 4/YE IAWANY
a AY/V [ VY e/8 | —o/YY | o/TE 14/vY
A YO | YEA/Y | —«/YY | o/¥¢E q40/0

3,5 o0 S g0

adllae 390 aliwcs Zwly (8L J>lye ) Jgazr 5o
ol ool &l (Glaiged goae polis gl IS > o

PRWRIIPINA S S | W ES g E KUE PO K B
(slals GlaSe > o e 5 Conl oalls &SIl (=)
oy &3] glagewly boass asll ol 5l fol> slaclg>
Y soled (gly sl o0l anslin (liize Koo Lawgs
el ony3 )5 (558 ho b pln C e

(= ot ouia; b
GLD F-Y 5 V=) O¥oles coauid Sy bl b o
130 ,5 co bawd pj SYolas ool p,8 4y (Cewguy 4o 00l

Sy =72 —1[C? = (K,72)? (A=V-A)
Sa=pah+m (& -\-A)

dolee ;3 VA dsles 5 8,55, jolie o5l L
el p...m|}> Pah
Par =7-2— C <C\>

+2Csin(0.5arctan( 72k ))

Jei ke
—JC? =22 JAKE

Sey @l goas Slages Gl

9 7:20(kN/m3)L;|)~| O P, polie  waus
B o dilise polis 1,C = 20(kN /m?)
g g0 0anline ¥ S jo calizee Gles! jo g aly); olis

Ol Sud Lz lo dns e
Sl Sle [V] gLl 5 agigise o [Y] als]
g Soley) uly aile gl 1) (Sl al
oobio j0 a5 gy cwl les ST oyl Bl slaojle
gy el a5 13 plesige eolial S)5e (ors
Ely 3 y955e gy Cenl 00335 Bgne 4| —digigige

I

i .

4™

()

(&)
w2 Oy90 Pl Hlgrs dwais (Y Sl
B g A oLl i (30l g (2185 (Gl
B g Aldlall ;o 45 g0 pilgd: o

L as(ogg) B amb s St Lol i I s,
L el pl g oo 00ly ilad 00

ap--00 (0)

s olitws BB 5 alal LB s o sbils; polie

@n(2f) = pa [(Sa = Pan) (V)

tan(2a) =k, .y.z/(y.z-S,) (V)

Syre i a4 Sy S, o F g Al Ly, 5o
&ly 59)\m.w85 A 250 plgd 55 e Slaise
bl plp o=V g5

00 = 0.5[Arc tan( p,, /(S, — Pa)— V)

Arc tan(k,.y.z/(y.z-S,)]

polae b loj) clo ps Syme JLaS ed (ol
S By Sglie slayiell 9B 4l a5 Lulps (og
Sy |y S5 S, polie © =V S & azgs b ol Wl
gladi s S, 350 LB e 0pls &Sl 4y azgly S 0y
29SS o0 ype (7/.Z,kh.]/.Z) Slaise b aks 5
g sty el Golas lS = mge (S8 sy
S, S LA mgeopls Sl 4 axgl S, wliv g6 &
ot 2 5 NS oo s3e (Pans ePan) abais ) T, glas
IRV [PPRUIWR VLI B POSEIN L SV YOS G230 g

3,50 s Jol5” o s aiS azl @ 4z g
(V) (V) S¥olas 5l S @Y olas oS Jo L dslllas
B0 p S, S, Ll EVgpmme a5 (F-1)g (Y-1) (V) «(F)
558 S¥sles ol iy Kel il e Py, 5 P,
4 A5 adle o aVoles ol g 00 S Ll jsha



www.SID.ir

VYA olo jou 4 o 0 lads FO 0,90 ( 18 0aSiils — (g0 5 4l g )] jee cwdige 4,85 YYY

Sl LS cupe polie B 5 ¥ S o
S8l 33 gl Gl LS S e (gl il
g w=tan(p/3) <> g Glp 5 az,0 Yoo L3l
ol 00 s lie liize 500 S b g = tan(2¢/ 3)

3l it polas il 4 p, Feb > o o
oyl Hlaie g dnnlre GaliZe Glesl o a3yl oy
abl, 5l OV el o loj) B8 S e jLid
el 00335 5 9 (35 Koy = Pan /(7:2)

2l Ol i glanslio 55V o7 o jlad (ol o
Sl 0 00 j5l az 0 Fe by plyy Sl SWasl aygly (ol

w2l DYl oled 10 w00 K alamdls a5 455len
Py 5o el polie 4 G cpl Ho ead &l )
S503 Hles [#] 09 Sl yuiorad g [v] QST -a g0
odle sl 3ozl Lo (K00 b LT go0e B 4 00,
G5 b9y 9 o7 9 Sl g &S 4 4z bl
S WSS (o0 e |y Doz by 5 YL sl e ol
S0 bl alise (aBly Ol (eSS gy 90 cnl Eb
0.9

0.75 +
0.6 1

;v 0.45 +
0.3 1

0.15 |

0 0.1 0.2 0.3

Seismic coefficient k,,

— — — — Okabe o Chang and Chen

Present Analysis

18ln Gloi ) S e (il LS cu s L IS
@=40",C =0, u=tan(p/3)

0.9
0.75 A
0.6 A
045 1
0.3 A /
[
0.15 -
0 - -
0 0.1 0.2 0.3
Seismic coefficient k,
— — — — Okabe O  Chang and Chen
Present Analysis

18ln Glos ) S e (lar HLiS cul pd dnslio Y S
@ =40", u =tan(2p/3)

ach bl slp cwedeS (SSbinl (5,985 pedins by
il e (Sl

50U YL e b, 5l ool b [#] e 5 SOl
2 s Syme g pglie sla)lad e Pl (oo
.5\3109343 J.> Lg‘a)‘JJ oI BN |) JSL> LgLﬁ:)b.ld

120 4
80
® —o—kh=0
= 40 ] —o—kh=0.1
& —a—kh=0.2
0 ! T T T |
/ 3 4 5 6
-40
z (m)

Sl 50 Gos 4 Comid (il HLAS O i oY S

}/220(kN/m3) sl a odins S Gl S 20

31y Ciliso 58le sl C =20 (KN /m?) 5
Ayl ol

0.9

0.75

0.6 1

0451
0.3 1

0.15

0 0.1 0.2 0.3

Seismic coefficient k,

— — — — Okabe o Chang and Chen

Present Analysis

Slr @los ) S ymo (il HLid cul b dnylio :F S
@ =20", u=tan(p/3)

0.9

0.75 +— o

0.6

K2 0.45 g

0.3

0.15

0

0 0.1 0.2 0.3

Seismic coefficientk

— — — — Okabe o Chang and Chen

Present Analysis

Sl los ) Sy JLid ol pd dumnlio 8 S
=20 ,u=tan(2p/3)



www.SID.ir

YYYy

Ll Gl lgo 0 sloj ) S e (59

S o

Jouz 5o ol 3eiod @l o )5 Il jshaie,
> s sl gl il led Cils pelie ¥
dsly I 5 1Y ) i lid s ol sl
90 85 L o gax 0 e g Ve Ve LB SKaol
5 SB e Slasl aygl; sl %¢ 5 %qﬁ e
Sl 00l 00591 Ll

ol 25 1,5 e 5 s e aliodle s 4
agly Sl b yaomen 5 Al Sasl aygly malidl L
R E 5 e o (5 20 5 S (e ST
gy 0 S L3 SKasl aygly (li8l b o ol
Sl Sasl aygly gao o Vee ilidl s gl
oy o, OY oS 4 e (a0 Fr 4 Ve ) S
DA RUETSUVER-RUA Y VA & IPVIRYVIS B1) BV CSg o
S o SKlasl aygly gao,o Ve e ol (S sl oads
S0y ¥V sgam cayl il les 5 (%¢ “ %¢ D g s
RUW Lo L S Co SRRV

S0 AUl 9 S Fo
OBl e gy 6)ei ) eolaiul bypol> allie o

Slpo polie s Cux P}y O ge,8 (o> I
o.).g.é)f Oy Lg‘o)')l Jm‘;w 5 S J).z.a G;.Jl} )Li‘.é

Gloj ) lad jlaie s 4 50l oals &l )l o oS0 Y
wilgo Sl 5 S 5 o es o il S

b Geios Gl o ol a8 5 & gyl Y
S o9 Salen liise 0 ol

Sl S e o 50 SB il jLad s Y Jgor
(+=C) slails gl

K (=, @ 2
n tan(#/3) | tan(2¢4/3)
\S v /e v/e8
. v AR /Y4
130 /Y LVAWAS
Y- +/00 v /0
+/\ Y /Y /YL
130 /Y0 v /YY
Y. A% aly
A v /81 /EY
. Y ./Ya
Y. < /AQ 3
/Y A\ v /OA +/00
£ v /8N /YA

)‘ oolaw! L: FYCIW tSJ“J'?u Gwl)é)l.wsn P Yl; )L..m.:

lp g il jao b ply K oS (Al 5o Gl e G,
I¥] asl oo (V+) alayly 3illas (C=+)slails oS>

Pan = 7 z tan® (45- ¢/2) (\)

39 Fewl 38 Beiow ol jo ead &l hg, Gillae
(1) alady b dly JolS Sl 5 armlone e byl

515 35>

&>y

1- Askari, F. and Moghaddam, R., F., “Surcharge effect on seismic passive earth pressure by
characteristic lines method.”, Research Project (in persian), 2009.

2- Chen, W. F-and Liu, X. L. (1990), “Limit analysis in soil mechanics”, Elsevier.

3- Okabe, S. (1926), “General theory of earth pressure”, J. Japanese Soc. of Civ. Engrs, Tokyo, 12(1).

4- Richards, R., C. Huang, and K. L. Fishman (1999), “Seismic earth pressure on retaining structures”,
Journal of Geotechnical and Geoenvironmental Engineering, ASCE, 125(9), 771-778.

5-  Sherif, M. A.and Y. S. Fang (1984) «Dynamic earth pressure on walls rotating about top», Soils and

Foundations, 24 (4), 109-117.

6- Chang, M. F. And Chen, W. F,, (1982), “Lateral earth pressures on rigid retaining walls subjected
to earthquake forces”, Solid mechanic archives, Vol. 7, Martinus nijhoff publishers, the Hague, the

Netherlands, pp. 315-362

7- Mononobe, N., and H. Matsuo (1929) On the determination of earth pressures during earthquakes.

Proc., World Engrg. Conf., 9, 176.



www.SID.ir

