&S.QSQ‘SJ.W‘JJQCL»J‘;»J ‘5\.50)‘3.5 (5‘°J'Jjjwj L;“Jﬁ

S 9 loee LS‘J"?" u:'JJ

Ozl ecns s (o) et plal (Hedl o olK2515 (0 joe Sl il ¢ lomir o 4o
‘-}‘j" gg_}‘).@_? ‘J:Sﬂl W eli..i.’:‘} gQ‘JA.G a.,\.,<..f..':‘) ;Jl.:..i;’l) AMJ.:A u.:.,\.n.,\m .,\.:.w
Ol STl aSTyl sy ot 55T ol&ils (il s 0dSKisls eyl ol )8 (ki o ol e L

E-mail: mehrabjesmani@yahoo.com

0 S

. e

/\.d(; dellbo L a )i oL .;A_Z.J"L,_w/él_w.o T sldos 3 ISy 399 =0 Yl J3—o aMlio pol 1S
o ) geluso 81535 G ssbiio oyl Sy wzsawl 0 o g po UsT (51 0. 0] S _rasss a5 oy 100 0iiS” reluso
S £55 6 sl cams 9T i us - iis HiS) 5 0 Jodo disr 22950 0 eluno ST ilizto SLBaiussw |
(0 )s3 pw LS i) aislo) 03 9 Iuind 9 b I (sl lslllao sLino 4 0uib Bl 5 b9 020 nais
O Shslio Loo sy JCib ppusis SidLS 23 Looaiis melo sils liso ol (sl sl 03 ) o
5 QRS - i Jul5 ol 5 olowil (s pko 1€ 5 1P 0 ) =i A0 7 slito SO 03 peluso s 5 mhuo piusn 53
ol ilf mlumo ai s S 183 o Qi s & Gl ) g Nilo i W T ppansss (sl crawlio (SO IS g0
DS o il LolS” A (o s paio Golivd o oot ilams (sltoaws AL ol laws 9 ZU SUACE s
o 3l (Lo lsss 13 0 ilS Fluso adusw 453 AT Ul Olsd o rSls Gais U 5 paS didi Ulpie 4o ol o
SLa0 s 03 pieo pl 45 283 il o3 9+ b 81 (SllCh_ass Ailai (o WAL I i Sgaso gliii] U
bl Uil pas 5 LNl 03 kol il Lisio s Aili o Jis 5 Jas

4.‘]’) )L' S du»a ;5"\}}:““’ Ty )\J._v‘li LSLAA)\ﬁJ ‘d.».a Sk J])J:.J: 6-&.‘5 6[.&03‘}

Olaes 0T 53 eas gl (b (slgdsy b 4l LSS 85 L
S VOVE Ul s [7] 0l 5 b5 oot s 51
s e bwgNave Jua ps e Jle s 5 (s S s
Ledn 48 3 bl gl b sloeaisS mhos gl [V] OLSG
Jlw 5o 5558 ol Wi ) b sledy, hol 0
SOy s el S | b sletss ) 1AAT

\YAO Ol LrJLe o leds e Jle kJ:'-.VJ Jﬂ" anlila g

Yiv

FPRVIIR|
Sl g oV lhasns L CLM S e 1AV Il s
e dmalr o V] s 6 pU w4 (gl B e
3 adsl Sl Line o (633a Ve aas 53 5 b me SIS 435
Sgme 535 Oles Olen 3 ol plonil glatulel s wa) ol
335 o b eSS 55 a4 ol 1 OS2 5 4 55 il
St el B g 53 ST 585 05,8 G b s planil

AO/*A/+0 1 5y o 56— AO/AY/TY 13l 55w,



St 2l 5 (e o o (Slomr

PGA L oI5 Joroms Sz islas [V 58 A] S o Jobe
SlS 5 s bl s oo 43,5 LSS Sy ol g3 oS
LSn 53 ey (Serles &S b (5le it Gl s
iallas vy il s s ol A
By 4 opl ol opl (Salos Sk, 5o J5e sl el
S R EPECI NP, RS JOL POV
IIV] aoheslw Ly 5o eal s sla piie ol s B
Al o S Olme s ANSYS 1l o 5 ol a5
Sl 1S - A5 Jde gl s Ll s3de J el
Shglesly 5o eded mls s S8 Gl s Sl 5 0
S sl sl s Sl la o3 e sla gl
pam b odd s mhoe 8 bl Sl baglie 5o W35
AL Olse 4 IS s s 5 (Jt s (olut Sl Oleabl
G ddllae 5y 5 5 ol Ol o5l )L, o i Lol
&l laaslis Jslda 5 ol ged «olg 53 ool a2 S 13
il slal s il sl gloulr slie a5 3050 5
soded gl eld mlese iomen 5 s o Ll s Sl
gt =l b B e Sl e s B bl (s

.,\AT Cewd 4

R 5-X3) Y

s plowil ass ol 4 ol (5 pme 1Y
el aS ol S ol 4 ol s IS u s,
oA A S (Sl ol 5,8 Ll s L
el SIS s ealinad 3550 5 sl el 5l sl s
JeS Sl Ll 5 s Ll il o5 s (5B 22315 0
Sla s Slodlial Ly e s o 43,8 15 53 sl o
Sl Sl ol blis 5o s Glaosl g 5250 (A~ b
B 55 i 5 0diS e s G Ll 5 51 S 0
L 3315 5L e s T 038 L Cgr 5 ols 1 b
AU s ANSYS 15365 55 Wl 5 dme 0Ll Jis - b
(oMol Oy gl a5t e ) L (Sl L
Juowuam&w‘)#&\plpq)‘r@
e 5ol U st e ol Tt 5 ol asls s
L bl sias ce i a8 ol b 5w o3 Ll s

sedld o, el b LSS 85 Lol s sl el Sl gl

Yie

s 3, Shae 5LS 5 5w [E] 313 axw g 5 0dd g 1S 0L
ol S oS ol e IS sk 4 e S el
SLis Llie 53 1 bl o3l oty S e 055 51 foed o
o5 e L8 S oo SIS pslis ile Olge 4 S ol
et 045 (3Ll 5 Wlas G jme 53 o g 4,0 el
Slreds 53w e glaa il 5 (g3l Dl 53 o5
Ll G el g e ol 5 LB s e
Aol e 03 48 88 e Do GAS 4 s 0 el sl
Sl Ol GWSU 555 sla ol blis 3 1) 5ok
Somone bl Slasls a4 S gl 3Ll 5 lesla
sl 03 93 3 5glin S8

sl L (RSS) s mls slend o ol b5 4 p3Y
SLs o3 53 dsliie Dl Sleed 5l aS a3 A0 BV ol
Ol S W PUPUP SRR S PR I oAl ol 5ol
gl 0L 1 05 e 5 45,5 e 513 (MSEW)
bS5 L 5 S eslinal S 5 SHU b 51 T ol
03 dm s adar Sl o 5 S e Jelse Jlis 5o )
SLr Lol g5, [o] dus clablos jiin lysle 55 ol
Sty s Boas  Jsame ol slajlss L alin ) s
i sn 355 ol 4338 Jl 03 53 ol il (o)
s Oladlas bocly ool 53 a5 O Siash sl s
oy Dldallin 5508 Ol o sl Sl ol plonil eal
e U aletlosl I3 L o mhone (gla o)l 5 Lt
S S o 5 (O ) ey e Sl ealinnd b S S
Slaeslsms i) edalin 5 pwy b s ol plsil (G5 5L0)
sl lmesls o Wy bl s el atle bl s
Jed as el miwwamcuwwuh e
] sl VL s (ol 5 Laialosl opl i
S VA8A Jlu 5 Gy sty 5 oSl (Slgrm 5 0555 0 salie
o s S5 (g5ladde 5 (3e ledsy Sl ealinall
FLAC S5 p 5 5l ssliul Ly (Sl s 5,15
S = 0dd (=l>_u'l S bl 5l s Lol conl sl el
LUV] el 5 5L o s gloe 20 53,

ale s s ge b glas bkl 3 oS cnd (65500 oY
Solial i s 51 'FHWA , "AASHTO ‘NCMA
G o 45 358 o olial 305 00 e 3 o3le 03,5 Sl sl

Sl Do an by adils Sl s e 05550 o o Jlesl L

\YAO Ol ;rJLe o ylouis a Ju sJ-z-; K] Jﬂ-’ aslilagi



..._,:;,&.Sa.,d,'ul,,;éww, Loyl glos ) L8, vy p

Ol e o b slie A3 Al ol Sl 4wl
Tl 53l s edld Dol SSll Jl 4 fus
Sheslaal L st lanl vy 5o [V0]5 i e Jles!
et dlasl (6550 ((Soll Lo 5 sode e,
SRS O3y Jolie 3 5 0l 03 e Lol s 51 Y

A N

Mass far injemal Foree Center of Dynamic Mass
: e
- t {
ol L
4 z [swmal?, ]
H B = - /
2 F ]
-F 2 0.6H

v
Mass for Resisting Forces

P b g Glopd (Sl a2 GAHELL Y e

WSyl —a g g

Sl gl St (1) il 3l eslial Ly bely ol 5o
ol Dbkl o o b (SOl DI s 0B sl
(V) sl b Ll Clasiie 45 oy SLs g5 ki 5

LT e s o Ll s Sl

)

: QT BEEYY

Slamd S (Shor i€

Sk s Sl o5 @

S o Al 0350y

St Gl i) ‘He,

o oL Olaebl 5 : SF

Clin Slabl o o b Gl el L gl H

Solde Lol an oy sy S gl La el ol
;au_axlag’uLS Ja;jj_.i):j@_ii_@jélmu &ls ol
Sl &8 Sl med 55 4 oY el en gy LA 8 b e o
Sl s BB sl ) sl ) s S ol g Ol
5 ool gLy 53 L 5 s sy el o
OLdsle bl 5 Jlad Gblos 3 o5 5 4y 55 LS
s oty oA sl 53 Sl ed 038 s (gl s 035
Caglin b BlinSS 55 Calises ol 5l el i 8 ki s gl ) o
skl Sl 5y 5 ok il KN/MY o 650 oy ois
Josdor 3 Gy e o sl odd Sl sl Joli oSS 55

el 0l aAJJT Y

\YAO Ol TJL@% oyl e Ju ;J.Ea' K] Jﬂ’ aslila gy

Yéo

5 edal Cws 4 2 Sl ealinal b lodd osls i o3 losly
Seelies ol @l oY Ol ol s (1B )
i Jdos s bl S a4 Gl S
5 sl WY S o Syl e ol Sl
3 9dmme OLal diie 3 s ol Olse 383 35510 U plondl
08 e U s 8 5 el s 5L glaeil
sl )l 31 sl o3l 5o s B lajles SIS oss Sl o

(O JK2) s (o Jslne

cL..a 6\’“)‘}!’." u‘"‘}l’ uﬁ’b Y-y

e slme sl Sl eslaal 055580 555 5 e L Olesan
5 meon ASlAd o me s gl SSULLS b sledss
Ll b Ab sy S a8 s e DL el pl anlie
DY]ast L5 J= e Jols

oo Sk o IS Jds @

(ol okl 5 s o) gl sl Jodos @
WS uns oLl @

535 55 5 IS 5 bediS s o 51 gl ;A5 oS
230 03 e GG e 53 s esls a1 el e
IS Gkl i sl Jldosd LS (p o) 5 ) oS mhs
S o IS 1 s 5 b il Sl el ek sl e
LSS Do e mhs 55 (ol Ol I RS s
JECsl s Cidoses Sl Slowio 5ol 4§ b s
aalllan sy el d s b3y S 5 0SS
Js 1) (SosenS Slmio (s I s s e 13
ar 03 8 Sl b5 4 o3V 5 AS e (28 el mlee So 5
}aué_“JL,gJJM‘w Sl din 515
Slesls s Jdos 3 W] asl e Sl of T 5 e
Lo ool 5 adils dile  Salus gl )80 o ol
Lyd e a S L s Sl b Sy 40 Y gpene

Sl adlaie glos 15 GBI Ols kol bl Hb 2,
53 5 Sl odd IS Wl ol 5 s goll 4 e
Sl ol Sl GLol Sl g0 Sl ol o
S e b e 3 g 5d e 30l b Bl 4 0l Sl
S A Sl el o Al o s et s
o 1 b Jsle ledis, 5 s ole w0 1]
o3liul U oS 358 o esliad L1850 w58 ol g " Sl

ot sl b Sals (18,0 wlSsl— wggise o)



St 2l 5 (e o o (Slomr

2P Olasin b o ) ST £ iz (8 5 3550

S i 4 4> ¢ L Hmax 03597 cwd 4
Sl Gy 5 o8 gl SF b

Thoo i (19 300 (9 35— i ploxsl
ANSYS ;5 il syl 5 50 435 5b oo

v

A2 30 6 19 mb g T ok
ki Del 5l 55 Skl Sy

v

[ by p Sleilsbl ol o (20 ]

( A58 B 19 b b sk axlline
1 Calisee Sl 51 53 A5 (81N b

[ 435 5k oo ANSYS o8 4 aabed 50 (5 3ldono

Obabl oyl 0o Jgud JB

(La38) Sumsdly gr¥l Jho (5 55— A5 3438 oo plosit
19 iliee U35 30 413135k ow ol gehue S

'

o (19 i iliso S Y 50 (B Slelo kT 5Ol

v

SB35 30 (AX) (31 Slelo i 3l duglin
O o (19 e 9 o ;b (19 e Ao

[R5 fbu‘ gf.h}}g‘djs.ﬁ‘” Al J@

e \YAO ul.:m.aJ L(JL@? GJLM:' X Ju ‘JB,‘}QMW‘,R



ce Py oS g gilealy 53 Ehes () gl s Sles 5L, s

o 250 SWls et Jlae sl g Slaseie N Jydor

c ¢ Y E H,, S.F. H
(kN/m?) (°) (kN/m’) | (MNm?) | (m) (m)
30 10 20 30 7.15 1.19 6
40 10 20 40 9.53 1.19 8
50 10 20 50 11.92 1.19 10
60 10 20 60 14.30 1.19 12
70 10 20 70 16.68 1.19 14
Jiwij;’)"%ﬂjrlewcl.ﬁawp Y J}.\?
28 S Caylie 39 u‘| @:)J\f
J'}J.:.ZCUJJ é‘“d’bo}} el ) %Ja; Lbeﬁ’e}‘-\ﬂ i
(m) (gr/m?) (m) | %) (mm) S e
(KN/m) (lit.m“/s)
6 170 1 45 10 0.07 0.3
8 250 1 60 10 0.07 0.3
10 300 1 70 10 0.07 0.3
12 500 1 125 10 0.07 0.3
14 400 1 105 10 0.07 0.3

0355 o W5 GIELL Com (g eV Gls b grded b s

Z@m) | Sum) | Lam) FS(B) FS(P)
1.50 1.50 12.00 3.55 4.50
2.50 1.00 7.00 3.19 3.37
3.40 0.90 6.00 2.61 3.521
4.10 0.70 5.00 2.78 4.04
4.70 0.60 4.00 2.83 4.02
5.30 0.60 3.00 2.23 3.33
5.65 0.35 2.00 4.03 4.04
6.00 0.30 1.50 3.80 3.55

\YAO Ol TJL@% oyl e Ju ;J.Ea' K] Jﬂ’ aslila gy

Yiv

6#"3“6‘“‘@‘3}:3 ‘.SG SR




St 2l 5 (e o o (Slomr

0555 e W35 @S ,L o (50 VY Gl b ded b N g 0555 e A5 L ot e A Sl e ded b E J g
Z (m) SV(m) | L(m) FS(B) FS(P) Z (m) SV(m) L(m) FS(B) FS(P)
2.00 2.00 20.00 5.55 4.82
3.50 150 | 15.00 4.23 4.34 1.50 1.50 13.00 4.70 417
4.50 1.00 12.00 4.93 4.73 2.50 1.00 10.00 426 446
5.50 1.00 12.00 4.03 5.43
3.50 1.00 8.00 3.04 3.50
6.50 1.00 12.00 3.41 6.13
7.30 0.80 10.00 3.80 6.24 430 0.80 7.00 3.09 4.04
8.00 0.70 8.00 3.96 5.51
5.00 0.70 6.00 3.04 4.12
8.50 0.50 6.00 5.22 5.03
9.00 0.50 6.00 4.93 5.78 5.60 0.60 5.00 3.17 343
9.50 0.50 5.00 4.67 4.82 610 0.50 4.00 3.49 399
10.00 0.50 5.00 4.44 5.51
10.40 0.40 3.50 5.33 4.47 6.60 0.50 4.00 3.22 4.68
10.80 0.40 3.00 5.13 4.13 7.10 0.50 3.00 3.00 3.72
11.20 0.40 3.00 495 4.83
7.55 0.45 2.00 3.13 3.00
11.60 0.40 2.50 478 4.50
12.00 0.40 2.50 4.62 5.18 8.00 0.45 1.00 3.00 3.68
055 o B35 L o (5 V8 Gl b gl 2 b Y g o555 o U5 L S eVt Sl pded b 0 Jgr
Z (m) SV(m) L(m) FS(B) FS(P) Z (m) SV(m) L(m) FS(B) FS(P)
1.80 1.80 25 5.75 6.81
1.50 1.50 15.00 5.12 435
3.00 1.20 18 5.18 6.50
4.00 1.00 155 4.66 5.89 2.50 1.00 10.00 4.61 3.07
5.00 1.00 14.50 3.73 5.77
3.50 1.00 10.00 3.30 3.77
5.80 0.80 12.00 4.01 531
6.60 0.80 12.00 3.53 6.00 450 1.00 10.00 3.00 4.46
7.30 0.70 10.00 3.65 5.18
5.00 0.50 7.00 461 4.67
8.00 0.70 10.00 3.32 5.88
8.50 0.50 8.00 438 5.61 5.50 0.50 6.00 420 3.00
9.00 0.50 8.00 4.14 6.31
6.00 0.50 6.00 3.85 438
9.50 0.50 8.00 3.92 7.00
10.00 0.50 7.00 3.73 6.05 6.60 0.50 5.00 3.55 3.42
10.40 0.40 6.00 448 6.14
10.80 0.40 5.00 431 5.00 7.00 0.50 500 330 412
11.20 0.40 5.00 4.16 5.50 7.50 0.50 4.00 3.10 3.15
11.60 0.40 5.00 4.00 6.18
200 070 <00 T o 8.00 0.50 4.00 3.00 3.85
12.40 0.40 4.00 3.75 5.51 8.50 0.50 4.00 2.70 4.55
12.80 0.40 4.00 3.64 6.21
13.10 0.30 3.00 474 6.20 9:00 0.50 300 265 358
13.40 0.30 3.00 4.63 6.84 9.50 0.50 3.00 2.60 4.28
13.70 0.30 2.00 4.53 493
10. . . 2. 4.
14.00 0.30 2.00 4.44 5.53 0.00 0.50 300 53 97

YA \YAO QMJ ;rJLe uJL‘»fv X Ju. sﬂj&ouw‘gk



ce Py oS g gilealy 53 Ehes () gl s Sles 5L, s

il SR Cd SIS S Ol el ) el
MOl s a8 e 1 L, ol oS
Cod el 53 Olasiie b 52 VENY O A sledly ol
S Sl ol Wl VBT Jslir 55 055 e A3 Sl L
Slo @l dlie Ol 4 5 SOld s 47 IS s
Sy odus a5 S 0kea Sl el esls Il (g e Ve
e Sl 3l o3l Sl oS b Gl i, SV
b S s e eslial G S Gldsb L edS Al
eSS A ol iy 1) S Ak )8 Sl ol

S o sl |y gy b s o Lol

3 gdowe QLJ‘M}‘_;}LJM Y-y
53 RS slaadlie AU ) p 35 e oS il 4 S
L;J_xajbdgmxuiq)__gjai‘ﬁljéjjsv\__ﬁé%bﬁ_ﬂi
L@f\j;:&d)wzaj.bwﬁjﬁw\)éwwﬁrbu\
wﬁ)lﬁw)ﬁb)}aéﬂ\i‘j\Yg\'g/\c-\éutw)‘&ﬁtﬂ
M‘la)_vjaco‘uc%,_;ju}uél_@uadb_.&4_»“.&.244“\)\

150m | Ly

100m h

T0m I-_ I

G0m i
50m -

_|— 40m ih
L ] ) 30m —i N
W

f W

‘5}&\";‘0‘.353)‘}1: Jb awtin Sl gled IS

%ﬁ\k@a\ﬂe”dbé@})@m&@db)
oale il S5 SH P Ja_:lfids:).&& OJJ}CLVJLSbV.:M
))M;SSMAS)}LQL«A,CM‘@MQJ': QLL'QT):J',:S

el s oz 2 P a8l glaadlge as ol

\YAO Ol TJL@% oyl e Ju ;J.Ea' K] Jﬂ’ aslila gy

Yéa

P e b sl sle s 4, IS sla el

oS prhs (SUtS D5 plpys Sliabl o FS:(P)
S g S5l s Sl e [
S g P L
S e (6 AL Sy
oS s (6,551 f o .7

5500 a2l s ol sske 4l et s b 6l
o=l el el eslinad a5 nes ) Sl oms 2 250
ol por Sl s b o R Seslind Ll oS s 5
3 FS(B) et s St § Lo 3 Dbl 5 &
s liS s S S 05,0 blie )3 Sliebl o 5 iamen
Sl (SL ol 55 Gls e 055 5k sl FS(P)
35 Callulid o O b g5 ol 0 L) 0355 o U35
W3 0L s S35 Sl S oKais S w0355 e
Sl e a5 ol 55 GreshS VY 50 dlold) o o
corl s s Blandls < 53 (g3l 8305 ) eyl w0 bs e
Gl 5 andls 513 01 a5 5l SOl 4 55 3550 315 cnl
s b b ol e [V sl 0350 (g300m20 Dolallas
L a5 el g3lwdils ANSYS Ale 5 b slatl,
Mol o 53 5L oyl a8 5 B o555 e A5
Sl by o o) Sl mbed 7 0b Slo et 05
545 oo s YL FS(P) s FS(B) olabl ol
Db e g el 5w Alen glaslly s v g sume
S ol U s, ool el 4 S 15 050 e A3l Salis
Last 5 o D5 o L LG (b 4 lail]) Jobs
el GIOLD e 50 SLL L ol o2 IS
Pl s S ol b oY kel s & il Ol
et Ll et s Oyl S5 28 s & ANSYS
Oler (bl S, o 5 s S (5l 5 5l ez
gl 3l eng iy Ollandl e oS s s 5 St
5 S Ole Sk, Ly e 5 oauls 6l sl slac Ll
LI S e () 53 40 S Jie st | oS ahecs
el o oslizul contact 12

S b e L LSS 85 s S pl e g L oen



St 2l 5 (e o o (Slomr

COMBIN14 - Spring-/ 51, - 25 sLJIY —¥-¥

Damper
35 5 S slelll 5l IS 5ilke Spring-Damper oLl
P Feb 5055 de LUl Ol e 2 S
Ol S 038 i 5 L s 30l o2 SPD 0Ll s ls 1
So bl slassss 58 $ile and T ez 015 s o r
e s () bl o 23 ol o5 SPD 0L
5 (CVD) [l e al b b 0L ST ol e
o S Sl s ol 3 e (CV2) ot 2
3 sl Lol S oyl (g 00 0 5eke S0 o)
sslewl [VA] Barkan Lo sas ol 20 sla s sel
Sl Sl s a8 e il el e
Jad 5l (Sl (OIS0l 5o sl olls Skl
OLl ol 53 (VK)o 5 et [14] el 4l
JoB e Sy A S w3 1S 4 lallae ol Ui

LSl S V..m}‘ -

COMBIN14 gl ahis g3 5 25 55 Oladl N S

G, £y

Serlias (S L 5 5l Lesls b ($55 2 ok plamil (5,185
055 e 55 5 A0 Salus 5b bl oS ool LIS
é:ALLiJ )L__: Jl_o.&] 6l)_: ol ol JLA.C«‘ JJ\_A S ~
osla ol 5,50 Wd\d._léﬂ G LL i S e 4 a3 54
s sl et )b e LSl Jal_fd‘a_‘&a;)lj_é
U3l ldSL a5 el c:_«bjjﬂ—grjy S e SOLb
e on Sl iy ol IS pll Sl S e e
Jb-&:.c):j ol rL>ul QT&})J.Q L;\a:j”.mf Sldlas (calises
o=l ol [V ]l eng 58 gim el Sladllas &L
S Jlesl gl Sl 4z )6 s w0 sl (s
AV US8) as bl Je s Soalis

Yo

Jds i das Sl0as s LaS el b 5 S 13

Lyt e S Ty B Sl s gl e

03,5553 gl ol DS 5B s Gl o ols o fesls

Ao e oS Sl OIS cnla e 2 4 e

03 g3 el (S 53 ol ol

5 Lo, S (Lgldl sltas S anlliae 550 il 0 S, 50 — il
Iy Ol r-?v-a»&) W‘_;slj RPN ‘QT@J "
Ods GV b s o ameD g s e SRl s
S e globly s

2z Sl Clo las e S B e J e w0
L daroe 0550 4 a5l lpel 228 IS Lgzs 550
S oy el el Sl s s ennsl
sl sl e ) m e, S

ol las e G5 lal IS 55 51 512l 6l 55 cnl S

Sy dn L 8l Ll k5 b s BLI1 5 oS

Lol S cly o il i S — b sl

Loolen S = 57 s (55, sl s

DIV] as i oLl ab g e bl slglall

PLANES2 -2D 8/ da-a %S Oldly vy

WS el s sler s s sl siplane 82 oLl
sl L 58 5 ler lagdnasad s o) 4 Ll
st sl ) sl s Shals ST 0sa sl sle sl
Gy a0 ass 5 b pleale (8 SA DL cpl sy S @
S s o SV 3 amen 5 US s dde o
2 S s g Bome o S A Ly DLl el s e 0L 5 g
ol s el (3T s LS Y 5 X g 53 556,
(0 JS8) 303 35 1 SKadly Sl 055 s Ul Ol

N

L‘ ®.Ru

PLANE82 S 93 &;&; A bb..l! .0 JS.:

\YAO Ol L(JLR o ylouis a Ju sJ-z-; K] Jﬂ-’ aslilagi



..._,:;,&.Sa.,‘_g,'ul,,;éww, Loyl glos ) L8, vy p

oS S 6l ol Lail s 0 ST Al S e 3o
S sl ok sl Sla o)l3 Sl ol sb 4 LS
el laslns ay bye Ll o b G S0 0is J 28
3l bt sl d sl slasslss g 0L, 45 s
Jeel Jlas 48 el S B Sl 4l s g e gl
SLaoslss &5 Shse s s bulr Lo s 4 S50
Aol S A s S e S i gl 5 el
g LSl ms g ¥ s JxS b S, o
S DL e Sl ek 5 35 slasl (Sl coale
3l LS i O xe a5 Oy uslie oS ol ks 0L @
e A3l Ole a4 Sl Slodas Sl oiS ls o ol
Oy Mas ol plis 5 S e 33 55 Lo ilises bl s O
sl iy BB O 5 Oleg Sl e ae 93 @u&io\j&a{
5 e Gt Sl 5o 8, s s w4 e
S els O3 4 g oite 65 355 o 03 Sas b

el L3 Oy e 53 55 (0T 555 L 3p)
S Ol 4By o oS nl e ez Gl
3eims il ot S ) sl bl g Seer 5 e e

Ao an S ks s e gl (glods i a0

AN

S \e VSLS s 3J‘ji° o L ‘:LA Jas A “}SL:

Sb) i Cond g VY
305 aB oY Lol s jasde Slaeyse SGwessly 535 0L
o B lamn ol 4 S s ol e 4y a5 L OT 1 ey S
Oy 03,50 s 0 (gl anllas 3 s o aslsl 355 Bl @
o3V sla Jodos b aS ol e il Sl sleelS s

JlS))LQASJJwaJEJﬁQTJUL%jaJJw:p

\YAO Ol TJL@{ oyl e Ju ;J.Ea' K] Jﬂ’ aslila gy

Yo\

o
=
&

cnizsec/sec

1
N
=
&

I T I ]
o 10 Z1 31 41 g2
seconds

0555 o B35 Sl )b 8L VS

s 5 s 8
desls s Ml Smms 53 35 50 Slras i WLl o
Lo as S L5 55 (gl sS w canllas 3550 o) B Slesls
L st 5 Slial el s Ll i 4y ar 5 L oS
e g N WV P L[S S TRT-SS g SOV NS
Sl s sl s bl kol s Ledly o ol el
by K8 @ gl sl 5) 5 sl SILLL &S oas S5
RS ™ CLWA SaS a4 d= e (Al oes s ANSYS
el Sl glasl 2l 3 LT Olabl o 5 il e
i 5 LT ol oo a5 sl G s 5 il
S aal s i ANSY'S 1al, (KaS w0 aby o bl
35 L 3 dome 5 JBS 3 0 iS e jolie A5 s«
X glwly 5o b plmlr gl oS 5 edd J xS slie S
S e e LS 1y Sl el ol oS Bl s ©
S i a5 ol Ole 0 sl el s
(628 s S5 5 b 15 (S0 o 8l gla o)
obs i 5 Al s ly s il glagls s
o ol B 5 ba bl 03,557 Gl 55 ediS mhs
e 3ldds Gl 48 ol b 5w o5V A e
0% sed Olge 4 aS ol ealial ¥y s edd B e Ll
0313 LS (g 20 Vv ey @318 85050 80 (S e Ja A Js
534S sy oy b o dn @ L [T [l s
S 5Ly )3 ed S mbs @t Sl old s Slesily ot
5L hass e sdle 5 ess 3 s S Saliys (551984
b w5 amse b Sl LS S 0 S5 5l Cailes
Sl ey s SLs s 5y sl faas
sha Jy 5 b b sl ol sl gl e



St 2l 5 (e o o (Slomr

G 03 JSd i alS Olge b)) Sl e 2 Ll
AL el s st o B mhes Glaelss sl ol b
sl slgni S8 e e 30 oS ds iy S
Sype sl iy w3 BLE 5 0les 53 1y b iy ol s
Bl G o ol el s il s S8 L)

J}JL;«;AJ_)’JJ;_)CJ)}&M

o — 0

A(&Xmax)%: | X NR max | X R max XIOO (Y)
|§X NR max |

QT DL aS

TN

CAl o s oAl sl bl als A
) Cl—n‘ SP e b 2
gl n
:5XNRmax
ot S (51 s 515 G Bl OIS ok B
0

X Rmax

e S g 515 Olas s B OIS ks e

oS 5 5 edd ool gla Jedowi S V-2
e 45 B bl 8B (el eSSl
Oxmax 23lie Sl b b Sl (gl B me el
AU Sled i oles - LI a8 0les 550w o)
Slolacsl 5 ls s Pl e (2l il 4w s (e Glate
A dsdar 5o 5 gl Al sl lddss 5l ol mls
Gl s 51 S 303 Oyt 8 S ol ol 0l 41|
Cmdge e p93 O g canalllae 350 Glaglil ol s
Slod plomlr S o g Ot Gl e 8550 5o BB
3 e Sl bl S el O (s 22

Llod 03,51 il by 2alS dss 2 0
s s Ll s S s 0L Jae ol s
Sl VM B Y o3 gdee 53 5305 slews Ox uslie M, b
Sl =l A 0 S LSy i 5 Sl Ol &S
Ox palis gl slesls s 52 48 Jls 55 a)ls Lgily o

ZJjJ._z.a BE) oS ol 3 gl /icm J.'IS‘.\;— G v/acm awls “

Yoy

I35 5L a8 Sles 3 Oy (max) 45 e3ls DL Lkl s
el o318l BT o3 g ST (ns ol b cnlizs)

S s Coady Y-V
e i BLE Aol Oy i gl oS ol LIST
G 5ok e Sl 53T 60 es uy l s K518
St ol s s Y 3 a bl e () eSS
S 0 e Ve Uil VL 53 s r s s sl See)

@L-JC'-M}V—Y'

S Gl ) Slej sla e ST 0 el bl
5 Sl Y bLE) LS sl e 5 (das o 5 85 By
e = s mls S cd s 0 (Gl el el
lodd avlie va b 5 odel s @ B olie

P s sl 84 IS 3 4 pas Ol ol L
G Vrodd s S5 nd gl e Sl o8 G s Ok

J}.&L;c oy

AmEYs 8.0
AFR 29 2006
1:01:44

4520
Fewsraraphics
ETACET=L

AVFESMar
oM =8

221845
155044
Do

-.011843
044730
111350
177958
24456
«H1LLE

B000REDDm &

SNt o e eslgs A S SH S sl sl A JSe

3 o Sl Gl i S, Al E
Sl s (185 3 pehans b
S B oy S sl e\

S (B Glaabmlr on) A5 G S 1, lees

\YAO Ol ‘(’JL&? o ylouis oo Ju ‘J.Sj K] J-«? awllays



ce Py oS g gilealy 53 Ehes () gl s Sles 5L, s

Ay ‘b'.’.lj"‘:’ BL [FYSTAY CL‘J )l oalaial J:j,) O J},&L;A odalie

5yt aS ol azils 288 447 5 AV o A(Oxmax) Y0 Llis

lae (M adaly asa s Ly omen S o e &S
oS ol ok o3ls OLES A Ut Oyt 2153 A(Oxmax) %0

B g 5 pbulr SalS ao)s el A Jgds

wlbulr gl 50 g Sl okt el (Gl
A(Oxmax) Yo OxRmax(CM) OxNRmax(cm) = dat)
(m)
89.33 3.2 30 Bottom
94.38 1.8 32 Middle 6
97.76 0.76 34 Top
81.14 6.6 35 Bottom
87.56 4.8 38.6 Middle 8
91.54 34 40.2 Top
84.64 5.9 38.4 Bottom
94.65 2.3 43 Middle 10
95.85 1.8 43.4 Top
93.43 2.8 42.6 Bottom
96.20 1.8 474 Middle 12
94.66 2.5 46.8 Top
97.47 1.29 50.9 Bottom
97.72 1.3 56.9 Middle 14
98.89 0.6 54.2 Top
odd plonl gla Jedond g0 g08 Lig) (o 2 ¥E
Non-reinforced Slope o
Slapd g, 4 Sl OXNRmax Sl et (o) 2 V-T-E
i 60 s 2
= N e Il 53 OxNRmax olie JS sy s 2 skite
E v OF 53 S el byl (513 a0 iln (sleelin)) b Ll ot s
% :Z o33 Slo et gLl 5 @56 e )3 OXNRmax ! &b
® el S 3 S b Olaa (Ve JS0) 300 e o> B
§ " gLl n S OxNRmax Rl 3l sy JS sk w3 e
E % slagbomlr Sl et 75 BB iomen 5 035 b L
6 8 10 12 14

Height, m

~Top —&Mid -#-Bot

1555 OxNRmax (B ST LGS ks JS g, N JSC

Tt

\YAO Ol ‘CJLC-? oyl e Ju ;J.Ea' K] Jﬂ’ aslila gy

Yoy

S O1 e digls s e &l 5 Sle bl w0 (g 2
il oS s ) S (Sl el &il 53 OXNRmax l-Ais
(s Sle BLE s 5 (01 S0 Cussdoe 5 Gl e
Lo 5 (01 e oll 5 gle b Jail 3 a2y

Ll o S



St 2l 5 (e o o (Slomr

slralomlr JalS 5 Lajlssed iS5 (8 6Y dslr) e
deol 5 55 4 03y sl 5, il Glesls b o B
Al ol L;Jﬁ‘l:,@,«gfu.cjsﬁdn m_s’mls}_; WS
5 e B Sl S i 2S5 JES 3 oS ke
ijn Slae,lgs o 2>

i e =B s e b 5 0L B S S ol
Sls w8l sla bl J 55 50 bl = b Olabl iyl
b s dlss b ramen il o5 BB 5 sl
i s Gl et S W BlE Vgens Ll o s
Jedne o 5 5l 6Kty st 4 5 el 585 ldSs
St SBs (Fl8 5o b lhesns 5 JhaSS 55 b
T 55 S e L s3see 5l b s 53 B35 e 2t
(F JS8) S Il 5 Jlge L S Wl 5 el

Slod SBs sl 5o baens I b Al ol nl Rl
JxS ad 35 Slag St Lo a5 o sl a5 )5k 4 )
Slopd S5 slasl s o Bl Gl o o 6 e
33b g 0deys S VY IS 53 5 g sdge ol o 355 sl
Sl i 6l OxRmax s sove S j5b 4 aS (s ks
Glatas dyb 03y obsS5 oS s w) 0T &ily 5 Sy
o el B ol Gl i ol (S mls
DM K Dol s e 0L Gl SB sledy
Ll S b o b sledls o o s 8 el e
S s s Gl s sl W5 a8l L et
S Gl i s 0liS mhes laaand sk 035

ISt s b 3 St S5 s p 68

Bl gl abml
Y-t V-t lady o el el Gl 2 am a5
Sl 53 )3 Oxmax _polis Olse awslie Ay opl 53 Salg o
VWY gl sas e as o mls by <l
St 315 A 3 Oxmax polie WSS cpl 53 358 el
A i laeliny) L sy o5 s (26 5 aile cantly)
D Rt e e LA

.-L;‘b-)ujl e)‘: QLL.’ CLM..AJ:D

Yo¢

Displacement (X Direction), cm

Reinforced Slope

: )\J\
3{ A
’ 3

Height, m

—-Top —*Mid -#-Bot

53 OxRmax RS> Ll s S0y, N K
o el o

Slozd () & Comd OXRmax S i 2 Y-YE
e

53 s oIl s OXRmax y3lde S s, sy Sl
=B 0T 3 oS ek bl (sols gl ccilisn sleelis )l b Lgsls o
Bl 3oe 53 s gl 5 5B some 53 OxRmax kol
Spdgeods JSKG 53 S b Olen (V) JSKE) 3 5d 0 e
Sl 8 4 il iy o OxRmax i Lg5 IS5k 4
PRIy U W T PP A P APC SO
oYl SLedbl b b e 555l OxRimax
33 o) Sl s b Ol gl oS 55 e stalis
o Ghol Jele ol by el [0S 4 sy L Gl e
J.;; A4S s Al Sly Cu:)\ (2l ss s
5 Sl al le b Lulpd s s 20 A Gl 0352
SxRmax 3 (6 iy 3o 5ol i Ol oS > (osl3]
ol o omer V500 sl 51 d s 55 355 00 0
by Dbl ol s S s i S mbd 2 b S
wils a5 Ve e A s gl L
L) I3 L of s OxRmax 58S 42 e ool cl ol
el 3yt MalS VY S 3 oS 55 e Sls

o b Slaebl il b (o D35 SVL s 15 0
VL St e Slesls et 6l (bl bl Ll 5 5)
A gLl oS (slesls i b aglia 53 OV 6 0 Jlir)

\YAO Ol ‘(’JLR o ylouis a Jle le: K] J*’ aslilagi



...uij)&»SQ6ju|)J>é.—an Loyl glos ) L8, vy p

03,5 hovs 45 s e 0L IS (pl 55 3550 IS s,
a7 s ale w3 5o 1 b plmlr slie (Sl 00
Bl Slot gLl Galp 8l L 5 o5 S 35de 5 J 28 650k
el L 1 Bxmax 5 sl B8l (LIS i 153l
L ol ad e b (slesls o 53 48 s 5 a)l3 0 &S
S e 53 Oxmax SRl e sy (Gls et gLl SRl

el 350 Sl £ 5 aile il

B pbmlr JalS jasls day oGS ) 0-E
(A(Bxmax)%0)

sl sl (V) oty b A(Bxmax) Y0 JlAis Vo S 55
SLa s b el s o3l O Cilien (sleelis| L
S s b il 53 S 6l s 5 0l plonl
Sl 5 st el 5o Sl st 035 e ke
Sl dbo (o 03 5 s O e L 3 e Sk
2 5 YL s RalS iy pasite plil L Gl S
Bt ok Glo et ity s (Al G S 5 Gl et

Ve s 55 A@xmax) %0 Hldis 45 ol o5 ey
JB U8 ) o s o on 007 SV olie 4 5 e
gl bl s Al 5 4

oo (5Ll it (S s JL8) 2 ek (Al 51

P

100

) N
N ’

LN

6 8 10 12 14

Height, m ——Top =—A—Mid --Bot

AQ@xma) %0 orlnlr Gials He56

25 gl 4 Sl (Bl abmlr falS (atls Ol ks N0 IS
Slopd s glajl 5

\YAO Ol TJL@{ oyl e J ;J.Ea", Jn-? anlila gy

Bottom Displacement

60

50 X Disp@gnt, ,l
o /-/
30/

20

10

6 8 10 12 14

Height, m —4-Reinforced
- Non-Reinforced

T 5 o S5l e S i amlis N Y S

Slo s bl

Middle Displacement

60

X Displacment, /
) /././
40/

30

20

6 8 10 12 14

Height, m ~#-Reinforced
-#-Non-Reinforced

Blor 3 ko b 5 s gl et SIS i alin AT IS

ok
&I
Top Displacement
60
X Displagment,|cm /L
%0 | &
| -
40 T
30
20
10
| |
0
6 8 10 12 14
. —4— Reinforced

CU)) é""‘ﬂ}}é""’dl‘@bﬂ:‘ L;\.@.\\SAJ:JJ 4 lio N E Jg..’b

S

Yoo



St 2l 5 (e o o (Slomr

e s, e Gl gl Gl L s ol w s
el 530k 5 0 st T

25 bl Sl it sl b Sl et S 31 I L -
i) St i malS asld e (il e
LS 55 IS 4 S el e 5wl L1
ol a5 35l e iy B bl 3 (5t e
Lol oo s, Slas Syt SO V0 glasl s e Koo
Lol 530k g S st

b (28 (b 5w Bl 5 s Jslie s sl b -V
335 e Sloed B Gl i YA B BBlas 506

Aas LAl

S13T o isls pldie (53,03 Sled edige $Bl Slemj 3l
Syi o Sl wlw STyl Ty oDl

8‘ p A

1. Vidal, H. (1966) "La Terre armee", Anales de

I’Institut Technique du Batiment et des

Travaux Publiques, France, July-August, pp.
888-938.

2. Bell, J. R., Stilley, A. N. and Vandre, B.
(1975) "Fabric retaining earth walls",
Proceedings of the 13™ Engineering Geology
and Soils Engineering Symposium, Moscow,
Idaho.

3. Lee, K. L., Adams, B. D. and Vagneron, J. J.
(1973) "Reinforced earth retaining walls"
Journal of the Soil Mechanics and
Foundations, ASCE, Vol. 99, No. SM10, pp.
745-763.

R. B. (1986)
Prentice-Hall,

4. Koerner, "Design with

Geosynthetics”, Englewood

Cliffs, N. J.

5. Allen T. M., Bathurst R. J., (2001) “Prediction
of Soil Reinforcement Loads in Mechanically
Stabilized Earth (MSE) Walls", Washington
State Department of Transportation, WA-RD
522.1

Yoi

9 ML:A cﬂ\....lki g.LlI}ux‘)b: dw 6‘,: ol (:bu‘ LSLQL;"")}" L}J’
oo 4 A Bxmax) Yo oS 2L Gl b Sls et 21U

el s 4 23 ot (H) Gl e gl 51 ats

sl A(SXmax)(%) Bot — 213H2— (‘ﬁ)
: 9.90H+95.52
W 5
A(SXmax)(%) Mid — 079H - (i)
3.23H+95.06
CU : )
A(8xmax) % Top = 1.10H*- ©)
6.07H+101.84

¢éLmJ;_>.-J_EJ)‘\4_>;L§BJJlL;L@JJAAS&lQQ-}SL.j
5 o LS amby LS olehlenSS 55 5l 5 andin
6L_Aejjj__:: 6\J_; b o) LM Ja_g‘j) Q\‘}:LSA g.U\o:ﬁ dj\x.n

Wedls ume Ll s g3l Sk Jslize

S5 5 ke 1\

b el elnilas el Gl pam e 5 L

L e aly

a5 s s @3B el sl ) Sl s 55 )
AU Oles 53 Ysmemn B ol Lt s o
g Bl el slplet

AN debe 5 5 clie Lyl LSS 55 5 ealinad =Y
S sen,Sslaml Sl s 8l gLl o S5
S o 6l by ol sl i Rl

Ysmome csles A S e Sl et 0o Y
5 il 3 weS e 52U 5o B plmlr aln e
ol il ale s

slie Y gane (g3, OEL Gom hos sl o 3 -8
5 gl 3 S Jle 5 adl s B ol Ll
ol il wle s

i LS et e s gLyl iyl L -
oo SL w5 Bl Ll B gl (S
oS e ol B ol s (e el A S S5

\YAO Ol L(JLR o ylouis a Ju sJ-z-; K] Jﬂ-’ aslilagi



ce Py oS g gilealy 53 Ehes () gl s Sles 5L, s

15. Okabe, S. (1924) "General theory on earth

pressure and seismic stability of retaining
wall and dam", Doboku Gakkaishi - Journal
of the Japan Society of Civil Engineers, Vol.
10, No. 6, pp. 1277-1323.

16. Earthquake of San Jose 1955-09-05 02:01:18

UTC "Consortium of organizations for
strong-motion observation systems"
(COSMOS), The Regents of the University
of California.

17. ANSYS Help System, Theory Reference,

Ver 8.0

18. Barkan, D. D. (1962) "Dynamics of bases

and foundations", McGraw-Hill, New York

19. Das, B.M. (1993) "Fundamentals of soil

dynamics" PSW-Kent.

20. Cai, Z., Bathurst, R. J. (1995) "Seismic

response analysis of geosynthetic reinforced
soil segmental retaining walls by finite
element method”, Computers and
Geotechnics, Vol. 17 No. 4, pp. 523-546.

Slesls s Jlaby s " OYAY) (UL sy ol g0 )
6L_A)L.vﬂ‘ﬁ)> cl_ﬂ.ﬁjr.cjck_ﬁ.nul;-j:): W) VJB

Ayl aliiylS sl OLL M 5l U el Seelus

dly el a1 ol il ¢ lemr ol go tleal, el

W AW =

(e BEN I o)

S

b sy

. Reinforced Steep Slope (RSS)

. Mechanically Stabilized Earth Wall (MSEW)

. Fast La grangian Analysis of Continua,( FLAC)
. National Concrete Masonry Association

(NCMA)

. AASHTO Standard Specifications for Highway

Bridges

. Federal Highway Administration, (FHWA)
. Peak Ground Acceleration

. Pseudo Static Method

9.

Mononobe — Okabe Method

10. Plane Strain
11. Spring-Damper
12. Transient

\YAO Ol gf)l.g.? oyl e Ju ;J.EJ K] Jﬂ’ aslila gy

6. Bathurst, R. J., Hatami, K. (1998) "Seismic
response analysis of a reinforced soil
retaining wall", Geosynthetics International
(special issue on Earthquake Engineering),
Industrial Fabrics Association International
(IFAT), USA, 5(1-2), p. 127-166.

7. Bathurst, R. J., Cai, Z. (1995) "Pseudo-static
seismic analysis of geosynthetic reinforced
segmental retaining walls", Geosynthetics
International, Vol. 2, No. 5, pp. 789-832.

8. National Concrete Masonry Association
(NCMA) (1998) "Segmental retaining walls -
seismic design manual (Supplement to
Design Manual for Segmental Retaining
Walls authored by RJ Bathurst)", Herdon,
VA, USA, p. 118

9. AASHTO (1998) Interims: "Standard
specifications  for  highway  bridges",
American Association of State Highway and
Transportation Officials, Washington, DC,
USA.

10. FHWA (1996) "Mechanically stabilized
earth walls and reinforced soil slopes design
and construction guidelines" In V. Elias and
B.R. Christopher (eds). Federal Highway
Administration (FHWA) Demonstration
Project 82, Washington, DC, USA.

11. Hatami, K., Bathurst, R. J. (2001)
"Investigation of seismic response of
reinforced-soil retaining walls", Proceedings
of the 4™ International Conference on Recent
Advances in Geotechnical Earthquake
Engineering and Soil Dynamics, Paper No.
7.18 (8p on CD).

12. Holtz R. D. and Lee W. F. (2002) "Internal
stability analyses of geosynthetic reinforced
retaining  walls", = Washington  State
Department of Transportation, WA-RD 532.1

13. Elias, V., Christophere, B. R. and Berg, R.
R. (2001) "Mechanically stabilized earth
walls and reinforced soil slopes design and
construction guidelines", FHWA-NHI-00-
043, U.S. Department of Transportation
Federal Highway Administration.

14. Day, R. D. (2002) "Geotechnical
Earthquake Engineering Handbook",
McGraw-Hill.



Finite Element Modeling of the Behavior of Reinforced Vertical
Cohesive Slopes under Earthquake Loading in Transportation

M. Jesmani, Assistant Professor, Department of Civil Engineering, Imam
Khomeini University, Qazvin, Iran
M. Mir Hoseini, Associate Professor, Department of Civil Engineering, Amir Kabi
University of Technology, Tehran, Iran
B. Bahrami Sarbandi, MSc., Department of Civil Engineering, Azad Islamic
University-Arak Branch, Arak, Iran
E-mail: mehrabjesmani@yahoo.com

ABSTRACT

This paper describes a FE simulation of the behavior of mechanically stabilized cohesive
earth walls under seismic loads and the effects of reinforcements in reduction of deformations
under earthquake loads were studied. In this manner, different heights and different systems
of reinforcement were considered.

First of all, the maximum height of cohesive vertical slope was estimated without any
reinforcement. In other words, five different types of cohesive soils were considered and their
maximum stable heights were calculated. Then a geotextile reinforcement system was
designed for each wall with the recommended method in the research. Also, to be reassured
about the better design of the reinforced walls under seismic loads (considering that the used
method for design was merely regarded static loads) the walls were modeled and their stress-
strain behaviors were obtained under Saint Jose earthquake loading. After some try and error
steps, and finding the safety factors in each step, the optimized design was gained. After that,
to evaluate the effects of reinforcements in reduction of deformation in retaining systems
some comparisons were made between the reinforced and non-reinforced walls with different
heights (6m, 8m, 10m, 12m and 14m) The results of stress-strain analysis were tabulated and
related curves were presented . The results clearly show that the reinforcement systems force
a full control on displacement specially at the top and the middle of the walls which are the
critical zones in retaining walls behavior under seismic loads. Finally it was shown using
reinforced system in vertical cohesive slopes with common height, under seismic loads, can
reduce the X components of deformations more than 90%.

Keywords: Reinforced slopes, mechanically stabilized wall (MSW), seismic loads on
reinforced slopes



