[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

WA Oliss 5 5l ¥ o jlad oy i uedign el a0 \ YAV

3l s slayf gas (sl s iy sl (s
39
(505 e rua ol anls s’
b Cpall sl dala dais sl
SAAZAR IR Y VMY Sdbys )b

s>

39 2l bl ol Kapse 53 WSl s S s ol ealial b dlie ol s

s Al 5l AU Salys lag s ls 4 (CLBOLL) Slarle OB G s blxs
5edkd Lo Lo Ll s w81 5 wsisse By 55 el sdd antls, Jlps o
Cords e o OF € I Rl Ul G b sk i Ysene
Slag s Cou s B s K (G 2l kb CBoke S s Ll e
03 Rl Soeal s ressls los ) Soss s Al e 00 el amio 3 gee
W1y s s sl gl bl CBOLe 1 asly sl ) sl dnlows (gl i ]
wmio 3508 35 Job ey p bl 0l slgiy O 6l 25 K5 ks aslina
S 8 s gl A e Jde 4 (Ghnds sl 5 Zaaslle Bld 4 ol e BOLs
S ayse slos ) slear aay aslsl jy il el aitls  asis o ssese ol 51 LSU
(2,8 Sl K iime b el byl plicanl ol bl slacBile jogas s
Sle s Wl s sl edd IS e Sl S mE L sleiy s mS

Wl 0 4l (63 5518 Oyt (slo3 ) Sl JSely ¢ il by bl slacbobe

Slosd S @mis csls ) Soloar o 2yom Wl 5 asisise s by Jilb SBOLs (S slaelly

3

Ghasemzadeh @kntu.ac.ir J s ok 53"


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

\YAA WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

4o die

Sl (Ll slaslps oIl el 5l ST 85 g il 5l (g3t 3550
S S 5 L e LU 3 s el S slade dsasl ol s i 5 (Baslons
asie 5 ol e 5 0355 e Sl O sty St LS ylse (ol L3 s
ot Jodll S 5 s s G S L (Sals Jdsa el a2l Al
Sl S L 6l sl g ol Sy 3 Sl s w3l 5 Sl
Ol KeS slasu 8 el S L ke glaesle s gy g8 G S s
Cod S 6555 Saals OIE,L e s ol 0l sty S5l 5 cd S law s S
Seals lag s sl Jols SVolee 5 sl 4Bl axw i A1 5 455550 Dlidod Lo 5
S 6 Ans e 0L Ll bl Sliies s b [l os gl sl el
e pepds 5 Cl (Jsd LB 35 b oS s b slad s a5e 5o 451 5 4si s se
a0 03 bl B8 el shse cpl s el bl Dlaisd 5 i, Sl ok 4l
ol Ol 5 035 5l bl Slgs ole 5o b K8 x5 &5 sl OF w81 5 wgisise
bis 5 il Coeal Sl 5 ools los ) Sl s s SRl per 00 S 88 o
s 551 B0 Ygame s Sl i 53 el (g OF 1 o 5 ke
238 Jiapt ol bl Cbole s S s o @il Js o i L
IY] cal Sl w53 s ol 2 A Cansdy T Choo i 5 5 50e glialy
solatle ey s ik GBI Glajlns 5o (Sosd ol Ll glalus cunss
V8 L o OB S g ol s bolasle ol ST s 558 e edss lews Jslie
&35 el Jlgs v S5 ey (Sl G0 s SV e o Sl bl

1 gl ol F e 3
2 Sles) o mis Bl R 1 s AW Ol Sl (gl SIS

o 55 ey 5 dow Dliios @ Ol o0 4 5ed Olyeay Lilandls Ghans Ll lajlss


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

Sant sl e bl sl 6k conl ol YYAQ

) oot 35 51 0L Lol gl 1y S s Lol &5 58 o Ll VaVs
LY sls sleeg (V)

P, =3 oy ")
8 g

poler Joad o sy daly ol Sl C g A3 S ool s a daly ol
Glasles Bay 35 5l 3l Ll Lol Olgea 55 [£] ASCE/SEI41-06 sk
Lol 4 S &l L~
Sadyilanl glyls 8 B0k kb bl sy 455 slasys @iy Joe
33 e yasetie s S Sl o3l Gl 4 game OT GBI 5 035 5L 5 T
20l Sl Ga Sl Saege 5 W) 5 asisee Slides elul  dlie ol
au )b sl s 5 L 63,50 Slallae s O s 5 el slgndy oy bl SBOL
e Lol 6l p old ome ol oS ) p by sl 3 el 03 J 28 e
T Plas Cuslin i pdy Jpol il 2 Tlg 5 ods @y odd oy G55 08

sl o byl ol S 56 S e sl les ) sleas

(W15 wsisse Fy,) S Salys 21,

Bl ana g A5 50 S0 G B8 2 2 lp OlFe b e S S e JLEE 0

s 0L o Sdteem b slals 5,8t gy 1 S s Ll s 3 K

St oS es)ls sl L) Ko 5 Sl KoS o5 5 e slas

e KW 5 KW i o5 53 bbb 5 daes 0Ly S e L35 S s

SL | 31 B0 el sl Olas o8 Lo L1 0T ¢ 26 5 a1 slaslizal o

Sl 4 ey B Ol 5 Bl ok cod s e K5 K el Js o6, sl
o] ds J&

el Sy gk Sl Jsb Aty 5 S (6,0 daly
P, =0.5yH*(1-K )K_, ™


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

Y4 WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

sty abaly cpl 55 el 5 o 3 S e Sl L s K, 0T 3 S

.2,
K, - sin“(j+B-6) -

cosesinZBsin(B-e-S){1+\/ sin(j+9) sin(j-6-o) }

sin(B-9-0)sin(o+ )

E[)T 3> &S

0= tan'{ K, } (%)
1-K,

Shasl Lsl3 0 Lyl Lledd oals Ol ) S 3 G daly 55 e eslinal sUls;

0=0,K, =0 K, =0 w5 & Ll s 5aS 5,0 axg.cl Jlps 5 S

"}"‘Lid Ka = Kue )\J'a"

bl ol oty S Solys L5 ) K
05 ey Olis A Oy el G e alS] 5 wsigige daly 4 P dsles daly

Sl e gl S e s b 3l HY3 Aol s el S S e jlis Sl
38 o3l 05 o s onl 3 el ol

gl dles (0) ol ol AP Salis (65,0 )

AP =P, —P (©)

33,5 sk s b 3V HY/3 plis)) 53 (S S e 65,0) Py 3l el Y

seba S b s les sl 510.6H gl s AP il dai ¥


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

Sisr sl Jl bl sles ) 6k el L3 \AAAY

35,8 als 5 Al 5l Al il abad e it
(0.6H)(AP, )+ (H/3)(P,)
P

a
by GLOBOLe amio p 5508 3 S Joo (o) 2

SLS 5 opis a8l s byl e 5 S Jes ax0ls Caslie Luls Gl

Spdome 3 9d oo deslee Iy Gl oS ATl 5y g LLS IS e p L e

2 Bl a0 5 i S oS 3php 43S 53 U3 e 38 Jes st

B 3 Sdee Gl el Gug Rl 3 S G KL BB e bl B0k

okl 5 CBoLe Ll (Sawsml €857 umes LS Caglie il OBOL

zZ= Q)

L8] Al azils 3555 O blows (gl

Ao add s g oaliinl Sl 5 S Jas o a0l oS S AL 2y sk )50 2
2 ooges el GOl s sl e ol Glaslns s e sl gl s
Bld @ a5 L) Slre 08 a2 51 e A0S a8 sl o WL ais
Cla..u 35S bl (W e cda Y8 do il s sS e 03,55 L 058
2508 il Slas s e GBS 5 s skl 5 Sl el 35 Jes
Aoley Sl (Soalus o o8s 3l 02,55 S5l S @ bl amieo
gl 53 BOke ol 5 VL 55 Jles ani )b glacls (5 M 5 L s 2o
Pl s 8 Jal 3 3 s Sladad (ML (i bl 5 S sl 35 Jas
odor 53 a5 J RS e p3Y ST 55l ) dodr olie Sl Sl Blas culhs o
el 7k glee i s 5S4
d=d G e Sl S5 Ll i s e Ghast 5l AU Sl s e A0S Lk
V35 desilos

Cns e J g et o 35 g 5l Ol edel st oo 3T (glad el 2

IVTASTM C) e VY-8 sl i m L s (o5

V. Arching action
Y. Bond-wrench 255 4l o FEMA274 CT YYY Cod 0 5 fiw Sloed 5 8l 2


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

\Y4Y WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

Fo L s Jee 3 edd lail sladsal Y

Gk s sy Jpm e 6l gl CLB0ke Sl el sy sladi el Y
ATASTM Eo\A-+

[V oses oladad (g5luly I8 gl Jlgs cubbed 4 gl o (g p2las ) i

B S41<024g | 0.24g<S,;<0.37g | 0.37g<Sy;
b S olztle sl s Y. I W
b L colaztle J5l b Y. A Vo
b o bbb il o YL Ve Ve q
Lyl ple \g 1 W

WAoleds wtle Sl Cle L oS s B ol slajl s (it 5l 30 528 Cunslie
Q))Ju,:o_o}‘_;b_v.)j_&w}ﬁr_&a Hb}w\;&qﬂéwéb‘) ol \LJ"J&L&
d:_&jlj_;rja_lc}‘,usd”ﬂd@.yﬁjlsw;\guu;;sow;m
ke ol e s (i cpl s bailel S aS goliel ol b il damio 3 ses
olie sl es y JSa amin 095 LhiS Cuaglie Ol geay LU kb 5 s ol Cos
;j;;_w_\)um_w}'dﬁu,dmdlﬂywjtdsuﬁsujmélﬁ@b
TV ol oSl ize Jo OF sl oS 0dd aslizal &3 St w

Jl oles B a5l les ) by s ln gl miS P
bl St B bl Ll el ooy Glas s @Sl 5 apsise Ssy pelal
b Slalss 3550 53 D] el AP Sb 53 3l 51 20 L5 sl s P, Ul 65,0
Ol o s el Cmal Gl sl cnl a0l Sl Slasss mi s (s el
s sl Clo S Gl Sl S Sss s o b slaslns GO el
ol By e s el I Ol b Slss sl s A5 Sssee T s e
Sl B 3 CeSs S gon LOT 3 o3 Cansy 5 il pdoila) S Ls,lps

JFW&MJ) ol Ml}u LQL‘E)J:J @)f JU-«LWJMM [Y] Sl


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

Sisr sl Jl bl sles ) 6k el L3 \yay

SV s e M Sl cd L s il s e 58 bl Prdld Ll
YT 3 0T Ty e ol o W S o i o D peoa 0T 6l 53 KOYHL 6 55080
el 5 )

Jil Dlses gl 5> Gseem s Sl AP, o 4] 5 s Slide G
ool Slyls a0l [0] ol g UL s g il ol S S5k 0o
Sk s Al 5l 5 (Saals L Sl S pagm w35 Sln Sladslan s ol o3
S o2 S Coseds |y AP Salys LS &F ll adaly ol s el
x=ay’ +by+c )
S iy el ks Bly VH bl s age ol 0SS Ol p 2 oo

G| AP“C l{ﬂ\ﬂ)lﬁ; djla b\})zwda.ﬂﬁ)v»

(0,H)

Sl tlfﬁj » AP, f3x] YU
(X,0.6H)

APae
(0,0)

L osls 1,8 (V) Wslas 3 15 Y K5 55 0l esls LS (0,H) 5(0,0) bl class
LS Sl gLl 53 AP, o355 55 O (o 3 5 deal sty o ilas ol
:w\sﬁ\?@)a.aﬁw
x =ay’ -aHy W
C,.w;‘u.;ﬁyJW4.«)'\JW3>‘rleabjj_pL5\jlm_>fidaeMLiﬁo;ob>;

J_}lﬁ.}?b))g“ Q}JJW/‘:)C)"‘]"J"‘) APae Lg}ﬁ)lJianuQLglfdl}JquT

230 B Dl
H
_pH o _H oy |aHy® ay’| _aH’ _6AP, (4
AP, —L J.uyz_aHydxdy—J‘0 (aHy —ay®)dy —{T—T —T: a _?( )
0


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

AAAY: WA Ol 5 5l ¥ esled oty o i ol e 50

35 Sl 53 s sl Cmmsin A 5 O e AP D3 phan L 5 ok
Sles A o o5 o i Wids Olps dsb dly 5o d 5 51 G20 L BLA) (6 sage
3t el G S ’)‘JM“{)‘)&’WJHWC%’:ﬁ‘*SLS;i&
Llad Slams amin o 350 Sy 50 CH 5SS O pmas Ll oS sl Sl 555 035
awloes adaly ol b Ol YA 5 Lul A=Y Uy ao 5 b By 50 cpl Jlads 552
{8254 o
F =AB,LW, ()
o s S LS 55 o ponds lis ol 5o Lo sl il s el ol s &S
A3 0 s s e e L adlaie gl aS £ b sl Sl Cs A @
sl 0l a3
Ll odd (5 3 SO L ol SsSs Oleztlo gl p oS Olatle Sl o T @
L ol s gl a8l a5 yge Sl aadsd L Ol 5> 035 W, @
el ol b 8 ka0 s et eSS VA Dl anile S 5 (g5
N QI,u_a“r,_w il YA sl V s b &S cd o0 By @
!
Slms wmio 3 gee S 3 WS v sal s glas 0 w5 el OlS e U
oo 3 5 Ao 3 gee (555 5 S s Al A0 L bl (S Jlad L)
Lol 55 (Slm sla s pslie 555 Mo | S5s 0 by bl SBOLe Glys 35

.b)‘)T C»wb@_

b Ll 3 s 5 (AU ST S s CeSS o)
(A Sl s (Closd) ol bl sl s ccd sdd o5L31 S SOL
Sy S LL 1 g e Lo 5l eslinal b aS Dy sm s il 5l A 53 S
S et bl el by 5l a3le 53 el bl et gl Sl amio

e 2355 S oSS RSl LlAde a0l J- Sas o s 5 e 3l Sb


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

s by bl sl o) @l el U3 \Yao

ko ez e [V 355 0 A Slgs 03 2l Olpea 58 ol dlas 228
Sl 0l o Sy goipds plo Glasles 3 e 5l A0 LBES A ) s ol S
ot ol 5 353 plonil gy L0l L by s ssde sl ) (Sludie ax Ol oS
2 et S g an JS Il o7 S Gllas 3 g el mis 3 sas L S

35 g0 bl e 5 LI
2 oses e Csbmy, s My sla K4S cl sdalie LB ol Y S g5 )
S0 CBOle ambno g0 CuSE Cund s p (6,0 My, K 5 Ll e Olal amio

dsles Sy goipds Wmly o,e a Sols 8 s b e K1 ol i

PySs
1—ibh3 —i(l)(é)
12 12
_ mzz(t/Z) (\\)
2
o= M.y - I
I _m,(t/2) F,
T

IS 5l (B /D) e 53 s 055 51 20 5L G5 6 el S5 4 03N
Slme G5 L AL YL sy a4 ek a0,y , O s atllS My 31 s el sl
CBols AELO, 3 5 S0y, L O palie a0l 55l aslie Oy ol s LS

IVT S dal s eSS s en)ly ol o I35 55 by Ll

S Gy S o

dg'L.v J‘ﬁ" .SJJ.’u ;‘k‘ d.A.a Y JS..’&
4."«»_,4 du‘ }| salaiul Lt


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

AARN! WA Ol 5 5l ¥ esled oty o i ol e 50

2 ol s bl glajlms sl s3lea 2

Do 5l s ensls Slasl o ol asloes  LLLS Gla (5 S Ced 5 a0l

Sllas 8 Sl 0V Gl by b AUy ol 3 s s 350 Slae
on 53 ol bl B0k b 35 ol 335 dlasl 51 13 alses ol 550 3 s3less
0 (0L abom I Sl S son bt Slkes 3550 ol s 435
olaztla eese 5 baslses ol aSlol 51l OF 0a,5 dalaze sla, sileT 6 jis ol yan
s S b s L Al on ) G e res Lol b Sy s
Mg b b dsle gl A i 55 i w5 ki (Olatle |515)
£ 4 b [10] o oss oslinad b5~ 5 4 dalbes llas i, Sl el Co i

S e A 1y edd ol B b SG Sly lps Sl S s 4 gl

— L ] L ] T e ke clboke dhiet S
ok o o

pir Joab Gop Gb il ol ooy Ol dhaie Jiaxt Cod b bl Gl
Yoorn spae (e 5 D) B gie ol llas ezl J5s ASCE/SEIL £+
Sheslizal b1y SO eV ke 5 038 (05 wm e ile s o SLS
G raBle s p SRS VOV e by 7 =100kg /em’ 5553 b E=15100yT] e
Lol plp ol mllae 4 oy SOL eVl J e i 5 S ks
_E, _ 151000

E, 20000

=17.55 v

5 G2 Aol 0T (550 2l s ol wlas & oy SOLE wllas s L

ST (San phie f (IS0 & pmn S0 i Wlos glras U158 e oy Sl
el (Dlae Conslie &5l dpol ool Ly A i 3 5,5 oo | ads osls b
MW‘)&L’rﬁjﬁbiwb‘ﬂwjalibﬁirrdﬂiﬂ&ﬁ(}”%lﬁ


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

Sisr sl Jl bl sles ) 6k el L3 \yay

Ly e S5 30 S gl i Oy e 6= MLy /T dal, 5l eslinad L lulg 58

5,85 IS Of e alie L

4.:¢I'ZA0J)Jam&b&b-UGQL“A¢JA;L§L&CAM.§)}0M)5:J>lJA@J;JL5\J;
A3l e Y s O ey S plil a8 e Sl VY Culbhs w4 e Y oplis

Pl ¥ it Gollas 5L o550 sla el plo g e a8 S
63,3)\5 Jis Olasein Y d‘,.\?

dly BIE sled Lasie | A3,
w3 Ao o SISl &yl )
ax ar B S lgs €yl &5l ¥
s ™ Q | ool s st | Y
s we | § Sss s S Sl il |8
b doms e e | K, Sl Bl ad e °
U osdoe 2o A= | K| Apld JEA. | T
o wr |l g ot sleadlze o ksls |V
e e kS T Y pd Sy S o e 035 A

et b Gbla sl @ e V-V E iy o Gl ol Bl ge ol S5 4 05
Sk glaailse o Al pemed DN ol edd (53 05 Y L s s
Ll Sl ealizad L SAPY v 1531 5 55 wodkd S5 by Sl sl 0l ilone (8) i
SLad Oles 035 31 (A0 8 sl co 50l Jie ol pllas Sles pa L 5 Shell
Jlb SLas 5 s 555 058 3 ebb o yul o oS 5 35 5l 56 amis 5400
el 45 S 5 S
el o o33 DL ek b yme sla bl 5 5l s st plawl (siledi ¥ JSE
T e RO PR PSS PR P IRCISS PR P A E
s el b sprge S b4y 50 Cod R 580 ladsisr 3 ool ¥ Jsis

gl g e 1 Dy gy S Sl


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

\Y4A

_ maxof (6,;,6,,)

WA Ol 5 5l ¥ oled comy o (s ol e 4,5

R x100% )
cSall
b bl CBOLe 35 90 Cord g J 1S Jyu
cll c22 o all.
Mi11 M22 (;}1:5) f;)lgs) (,s‘,l,s)
L H t ts 55 | ¢SRS | gy ) ) )
Gol) | Goal) | Guasl) | Gust) | 5 » (A4S - g § R%
. . Al | Al | Al
(il | Gusle
(G-" (Gf (cf
O Yoo Yy Yy £41 Vv q/9A hYANY \V/IVY £/¢4 Y48/9

33 el bz e3)ls Syl o S ol bl CBOke 55 e sdalin SOl

L el bl Clols silua Clles .l gilaas Sldas d3ld 5 C28 dalss A

6 e OF 51 Sl a1 od 0 ol g SO 20 5l 0 B sy Sl g3 o5

5l e mle Yo doba jles 655 0 4l s (e mle 0 Culbow oo SSLa 0558

w\iJ;J}Cf:«m@.ug,i_,Lngﬁd_,:S

2l bl SBOke 0l o sl Condy J RS E g

. ybar F22 oll 622 o all.
m
Ly | W MIL | M2 | (s | (55 | 55 | ¢S5 | R%
(essl) (cm”4) (Js}l‘:s

£ AAS) | eSS 2 2 2

» P T
(oSl | (Sl (&r (&r (er
0 V/40-. YLy VYo/vv \VA4/vY VY/A0 \/Vo AVALY £/84 AMIAC

Ver O SeS a el b s ced olea Slles 5l e 0sd e sdalin Ol

'k 55 (STSTW) i3l 5 b golgi By, uls I8
5 IS e (V8] 5 DIVTDYT e 3 oie s S8 4 o a3 ) 53

S G Gl ap b (Selus Bl el ledy Ay S
S 0988) "l 5 0820) 05 088) T o sladl il 4 bgy e bk

). Geoslope (Quake/W)

Y. Chichi

v. Kobe

¢. Northridge



https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

Siant s b byl les ) 6 ool 3! \Yad
3550 53 b5 (SISIW) 153l 5 b el s e & Sles +/Y0 4 0T PGA
el ot sl oy bl SOk gy

4 ledde 5o bl s Slasils ple 5 Sty oL Allas Sal clasis
[V el o 4 3 5 530 Jsr -3

6;.\9%%0&\’ 6‘ﬁe.\~’5 4\;’.‘5;}25)3&\.\45@.0 d‘g..\a"

c‘l.m Slasis
oY ples 53 by Y- Pl 5o S Slasis cm) ,lgs culbes | (€M) ,lgs gl Jows I
E =2¢6 kN/m? E =11000 kN/m? to ™ Casel
v=0.15 v=0.35 o T Case2
G =8.65¢5 kN/m? G =4071.1 kN/m2 B vor Case3
y=19 kN/m? y=17 kKN/m? B T Cased
vy o Case5

V0] ol o esls 0L o saliul saedoks Sl amsu b0 S s

Kobe Acc.

Acceleration

time (sec.)

Chichi Acc.

04
03 {
0.2 I

0.1 i
0.1 ¢
02

1
03 {
04

Acceleration
o

time (sec.)

Northridge Acc.

04
03
0.2
0.1
0

§ 0.1
< 02
03
04

leration

time (sec.)

w55 oml 4 V) e B LS 0 4 el ke gbedKoks 0 S
@A aer


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

Ve WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

el o a5 B s s gl L e solse eled 5o Lajlns oy S el

€81 5 S Jos U el o 4 S B0 s Slgs gl uln 3 51 i o Dl S0
TUSKS il Jas LB sss gl s Jldos 5 L 6 b S S son Sl
G 555 (SISTW) 1536 5 55 e slez Sl 3550 53 0 plal (g3l e 46 503 Ol ey

RGN P AP K QLw.o
S

EEE

_<

3m

—

Geostudio i35l ¢ 5 ) O iy S 5 bl i3 gamsgs oludie VIS
oiéusjl Ly 53 olps Sy 53 el sl 23S 55 Sl amen ,U o 5l e
ol oL cualloks 4w cou J3; f‘i‘*’ 5 S Sles ESH0 ol st
st o 5 loged 53 el slgnte s S b Lol Sl slie 5 el £l S
O ey s eoler Y e el p e Bl V- s el il 5l S e
el s 2l sy Cols Sl s )b (Salus s B b solgty ) 8

ol Olgabsl (g osleig 3,

1600

1400
~ 1200 /
a /
< 1000 —e—Ten. Stress
< Chi chi
? / ——e——Ten. Stress
g 800 o Kobe
o e
@ Ao A ---a--- Ten. Stress
7 600 G Northridge
g ///V( T —a—Ten. Stress
400 e pro.

200 Proposed method
0 T
0 1 2 3 4 5 6

Case

Sb) e )b (Selus w2, 5 solein Sy mls amlis LV S



https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

ot by b bl le ) sy ol ) AR

bt 5 s pdicaad L5 sl oS slatagy el
&Ld Jﬁ\:- LSL““."BO\!-“

SLls 3 sl gl bl SBOLa 315 51 5 L BLal 5500 3 3leiie mi
S ol bl ileay Saom 4 g Loy golglty &5 bl ol Jed LB s
symse by bl Sblss 5 ol Sl 05 pr ail slazel BB 5 01l s i,
5 Lol & ol Ol 515 51 5 55 abl iloar b 5 slbe slaolezsla s
28 S S o5 ) e p R

sdod oLl oy il slacBobae e )l 3 e slatassy ol ol
S e Il (sl 0 ) ol a5 0 i s a0l Gillee 3550 8 53
e i e sl edd )y ;ﬂmﬁ 3508 Slasl ae ez ol Hlgs (slo )
i ol il lasl g 3550 3 (ol 03 S bl lie nl N iy s 4Ol el
© ol bl Glagles iledde 5o juie sla el ol el glos ) s3luss b 4l
AL Bl SV e oS Liledd w3 S 5 > gl S 5 Sl Vs 25

s gl ags 5o o ke gLl ol g B ae T g

ol ab 8 Jas 5 olae ats sl [y

1 0 $ s Jsb L (m) 3
/0 v 7 s plis) H (m) Y

io Yo Yy Dl Culks t (cm) Y
el BT Flas s - ¢

) VO | e | s gl el oty Sb el cd | g 0

o 63l Sl 3l gl bl Lol slos ) s i L3l 53 a0

a0l Gk 333 SOl e s oy lan (225 olgh 55 e dlwe § g e
FEMA356 V.r.Y e sty bl il bl ool ol o Olo Y e 53
ind 3 b yio g s g Sl s s LS i il 1S sl
Sl eslecl b s sl 0l a3 S B3 53V sl 3 el enls LIS slie ol s S S

BRI U PR - ¥ dL,m Golid LN J s @WQQ)JL:,@\EZSSOf; il

355 an>) o FEMA356 V=) Jgd ¢


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

AAEA WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

T o 05 65 i s 1+ s e e 1 5 e
D sl o el O ol Slolonn 5 03 e
b gl s 5s ol pdlae pwdige Slasiis Y Jgdr

e L g s sles (U15) cll.m Slasia

Wy £8/9 YY/E fc' (kg/cmZ) olid caslin
FEVaA/0 Yraq Y1084/0 E(kg/cm?) L s aem Y Jke

VY £/84 Y/vE f, (kg/cmz) S aaslie

S ol b o ek S s i s s o S 65 e e
Cod aSgosbay syl s blee OB L b sl s glas e e 53 Slss
Ol B L Jlail Joee 51 Slses ol Sl oo ol wmio 5 ossee lasl a0 seme
ol 4 )51 3 Al A5 s g e Ll i g ge Lm0 a0l LB e
Sl 8 By wslsl 5y 5sd sl OB s s e sl Ll Qlgs B 5 gl )
il ol sl AT oo s 63V Sl B s B 4l Il s s
SO s a3 o s dams ool 3 0155 e 3V 53 Sla 5,50 55 @
Js e 3 Sl iy 2 I S8 S e S sl 5
Sy i e 53 63V 05 b 5 4 0f s dbs as S 18 sl
ol 35 Jas o 53 5 (1) Sl e U35 o ool Josty sl s Gib
Ao b adsS G ClBa ) Jeels o oS LI00X10 56 51 05 Slr
S5 laey S Olsmea S ealinal el ol e Sl Ve b s e e A
ek Ve e Bla A Lol 53 428 s L LBOXS 2 Sl Ol 5 e
ke 0 a4 e mle 00 ol 3 4 S i L L60X6 i L s
S eslial
o Lol 63V 55 Sl dslen SIS s 3 ehes o SAB 3)5e 55 @
s e ealial [ leyl S 5l OB w i b Jlasl gl &S sl
S5 35 e Sl VY0 Gas w0 VA & el 5 Sle S LI00X10 i 3550 o

S5 3 55 5 e Sl Ve Grae 4o V6 ed 5 Khhe C3IS LBOXS i


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

ot by b bl le ) sy ol ) \Y ¥

sslizal b OB cbaoll 5 e Sl A Ges 4 VE 6 el 5 S 318 L60X6
2 ety O e )
A3 aS gl b sl 3550 YEY (les ) (6 pliamml sz uls welsl ,3 @
2 5 el el S bl el sl sll SN B8 el )l 0 Ciliie LS S
Wedlb Ve Sl s () ddal, b R) s b 500 o a0l 25
los ) silaas da3l 5 ol il o3)ls lasl cos gl bl CBOL
]
L s ol bl glaylns @l G rdiead JRS ade @l dgad A ol
Saged Sygons SU G Glad 2S5 S mls O gy 3 5 edkd 4l ol 5

el 0 v.:mj.?
@l Jol SOk (s ) g pdycaal (2b5)] oS W G905 A Jgur

¢ |wH | vH |LH | R% | |wH | vH | L/H | R% | S | wH | vH | LH | R%
o ./0 o/eY AJARA Va7 by ./ o/eY AJARA Yot [} ./0 o/eY AJARA 0+4/)
[P Y7 RVEA i INRVA N NS YA SOOI V- INVASY, O IRV o TRV ) INRPSS BV INRVZYA S IRV o i IR VN VS
o ./0 LAV Y AAEYAS L.ﬂfa . /0 YAA Y YA/ [} ./0 LAV Y ARATAl
o +/Vo o/or \IA}A Yoy Ly “/Vo o/er \IA}A AAPA [} Vo o/ar \IA}A VY
o +/Vo /vy VY ACATAY Jd,,.v}:.a Vo /vy VY YYV/E [N} Vo /vy \lAn ooV
o +/Vo o/evy Y ARk Ly “/Vo o/evY Y £14) [} Vo /vy Y At/
> \ o/or \IA}A YYvy/e Ly \ o/ay \IA}A YYY/0 [} \ o/ay \IA}A TWwWe
o \ [VEA N VAo B IR 75 S SN ) VA BRVA N B L TVA T T ) VO BV BN 2
gy \ oY Y Yvin Ly \ /vy Y o\\/e axd \ /vy Y VYYo/o

s ol (sl Jubond 3 el s LBV ey 53 ik w (slals pai Sl 4z olr
Leoils 5 el plicaad eaily bl ow ol hl sOBOke s3daze 3)lse 3
Candy 93 m o 2L0ss0 5l OIS e b SV sl Gl slen Slles
all Vo dade 53 plicasl 3l s lear Sllas bS5 S eslinal o b et
b g gl . Casl A J gl Jl O s o Llen Jol O i o A dsds s ol ol

s 4 J)J?ijsu.



https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

\Weg WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

oo ) B g e b gl Bl sl e s ol WY e A s

latd sles )
s Sl i il ol fl OBObe S sy S 5 e Y Culis | |
by bl CBOLe YL BasS b e 5 e by 5 s Aol top (cm) Y
2l bl SBlLe ol o8 4SS b ot 5 Jhe b i g8 2ol bot (cm) v
el Jil CBOLe LS o8 eSS b e 5 e b 5 g ALl Jat.(cm) §
e 5 e b s Sl e b Rl s p3 el el e b a s Cod Ao | R L °

3l 53 $los ) ssleas Sllas 51 Gy b b 4 5,0 Cd il Slaslased O sy o
oS 1M 5 e b s B Al ol g 5 Caelis ok ] o]
) st s besls LS8 S asde Jeols Ve dade ks L Sl
23l 4 5SS e 5l lesls s 4 G G U5 Sl S Gl Oy gyl
Josas DBl 5 e b 5B Gl Pl a5 el S5 a oY s e S8

e 4 S s e Sl 0 ol xl Ll

& S 4o
53 o ol il B0k G s 53 &1 5w Shs el GRS ol o
floes a5 ool 2 b ooV 58 Slatle OB G 5 bl a5 505 amio 5 5 g0 sl
35 Sl ol wxls s S0 ey s O miF a5 55 A0 Salus glas
5 olms P eSS e b s eds (B8 o Ll Sl Sl ws S Ao
(st ol bl ClBole K osyge s S sl O @il J i L
O 03 el amio sgee Slag s Lol Bl 5 eSS Ll LI Censs
A e bl Gl 3 b e el lgs eyl sl ) las s miS sends
Dles B 53 Gl Cand s (S b ol bl Dlps amio p s (Selos glas s
Lol )b (Salus os i b Jols il 5 ol ) Ao &) 50
SLiassy ol b e ool 0 I8 55 b5 (SISIW) g3l 551 ealind

syl sl bl sle o, sl 5 Jslis (ol Sl YVEY s (6o 5e



https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

Sisxt bl b sl les sy o 2L \Y o0

55 5 eks S asiie plicanl glajles Lajlssed pl elal 5l ol byl 35 e
03,8 bl il ol los ) loar 6l 53,008 Sl s 5 dsdr ulg
el

@l;.»

1. Das B. M., "Principles of Geotechnical Engineering", Fifth Edition,
Brooks/Cole, Pacific Grove, California (2002).

2. Hendry A. W., Sinha B. P., Davies S. R., "Design of Masonry Structures",
Third Edition of Load Bearing Brickwork Design, Department of Civil
Engineering University of Edinburgh, UK (2004).

3. Seed H. B., Whitman R. V., "Design of Earth Retaining Structures for
Seismic Loads", ASCE Specialty Conference on Lateral Stresses in the
Ground and Design of Earth Retaining Structures, Cornell University,
Ithaca, New York, June 22-24 (1970).

4. American Society of Civil Engineers (ASCE/SEI 41-06), "Seismic
Rehabilitation of Existing Buildings", Virginia (2006).

5. Prakash, S., “Soil Dynamics”, McGraw-Hill Inc., New York, (1981).

6. Federal Emergency Management Agency (FEMA), "Seismic Rehabilita-
tion Pre-standard", Washington D. C., November (2000).

7. ASTM C1072-99, "Standard Test Method for Measurement of Masonry
Flexural Bond Strength", American Society for Testing and Materials,
West Conshohocken, Pennsylvania (1999).

8. ASTM E518-00, "Standard Test Measures for Flexural Bond Strength of
Masonry", American Society for Testing and Materials, West

Conshohoc-ken, Pennsylvania (2000).


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

e WA Olins 3 5l T oslad oy Al ¢ ontige (ol s 4y 55

2 bolassile 1 b wl sk Js ol p 55 bolstle b wb 5T 6 5L edls &eS A
YA Y gl s FAv AL skl (S 5 Olazst b Dl S 0 i ol

10. Ferdinand P. B, Johnston, E. R., T. De Wolf, J., "Mechanic of
Materials", Fourth Edition in SI Units, McGraw-Hill Inc., New York,
(2005).

slolgs FLb slataly Wiy 51 A0 g pdy ot (LalS 5 baslas (sl (28 Hsal s )

OYAL) 5528 (g3 sl p 5 o pide Olosloe SLEDH A ol 4 i85 Ll
12.Ghos S., Nandan Dey G., Datta B. "Pseudo static analysis of rigid
retaining wall for dynamic active earth pressure”, The 12" International
Conference of International Association for Computer Methods and
Advances in Geomechanics IACMAG) 1-6 October, Goa, India (2008).

13. Psarropoulos P. N., Klonarisg G., "Seismic earth pressure on rigid and
flexible retaining wall", International Conference on Soil Dynamics and
Earthquake Engineering, No.11, Berkeley, ETATS-UNIS (2004).

14. Boyd M., "The performance of reinforced earth structure in the vicinity
of Kobe during the 1995 earthquake", Australia New Zealand Conference
on Geomechanics: Geomechanics in a Changing World, Proceeding
(1996).

15. http://peer.berkeley.edu/smcat/search.html

o il forllysis 3 3 U Gl lat Al 5 Ll sl (sl s 0

5SSl 5 Capde Olile SLLESL I ol el e slaglasle

L(\YAO) A0/ /AVY


https://dor.isc.ac/dor/20.1001.1.22286837.1390.5.2.6.3
https://jeg.khu.ac.ir/article-1-371-fa.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22286837.1390.5.2.6.3 ]

Siaxd el kb slasles sl ) sy ol b3l
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tm/t | top | bot. | lat. | R.a.r%| e«es| h/H t/H L/H tm/t_| top | bot. | lat. | R.a.r%
0.227 | 60 | 35 | 65| 38.45 | —==| 0.5 | 0.15 2 0.111 [ 120| 60 | 190| 18.49
0.227 | 45| 25 | 60 | 44.82 | <==| 0.75 | 0.063 | 1.143 | 0.227 [ 25 | 15 | 20 | 79.98
0.227 | 45| 25 | 60 | 485 |<i==| 0.75 0.063 [ 1.429 | 0.341 [ 17 | 10 | 20 | 92.36
0.143 | 130| 65 | 75 | 35.24 | <u==a| 0.75 | 0.063 | 1.714 | 0.455 [ 20 | 10 | 20 | 96.19
0.143 | 90 | 45 | 90 | 47.36 | == 0.75 | 0.073 [ 1.333 | 0.227 [ 30 | 15 | 25 | 62.65
0.143 | 70 | 35 | 80 | 55.48 | —&==| 0.75| 0.073 | 1.667 | 0.227 [ 20 | 10 | 20 | 79.34
0.143 [ 165| 100 | 165| 28.32 | <u==a| 0.75 | 0.073 2 0.227 | 15| 10 | 20 | 90.82
0.143 | 105| 60 | 130| 34.47 | <==| 0.75 | 0.088 1.6 10227 | 25 | 15 | 30 | 43.52
0.143 | 80 | 50 | 120] 39.23 | <==| 0.75 | 0.088 2 0227 [ 25| 15| 30 | 533
0.111 [ 175 105]195| 31.75 | <==| 0.75| 0.088 [ 24 | 0.227 [ 25 | 15| 30 | 57.83
0.111 [ 125] 75 | 160] 38.59 | ===]| 0.75| 0.1 1.143 | 0.143 | 65 | 30 | 50 | 38.68
0.227 | 35| 20 | 30 | 90.56 | <u==| 0.75| 0.1 1.429 | 0.143 | 45 | 20 | 45 | 52.53
0.341 [ 30| 20 | 25| 943 |<=x| 0.75| 0.1 1.714 | 0.143 | 35 | 25 | 45 | 63.19
0.455 | 25| 20 | 20 | 94.86 | —&==| 0.75| 0.117 [ 1.333 | 0.143 [ 70 | 35 | 60 | 29.85
0.227 | 60 | 45 | 35 | 73.97 | <u==a| 0.75 | 0.117 | 1.667 [ 0.143 [ 50 | 30 | 60 | 38.6
0.227 | 30 | 15| 30 | 88.8 |<w==x| 0.75| 0.117 2 0.143 | 45 | 25 | 55 | 43.28
0.341 | 25| 15| 30 | 80.42 | <i==| 0.75 | 0.129 | 1.143 | 0.111 [ 115] 55 | 90 | 25.37
0.227 | 45| 25 | 45| 50.8 | <w==| 0.75| 0.129 [ 1.429 | 0.111 [ 75 | 35 | 70 | 35.19
0.227 | 35| 20 | 45| 57.91 | <] 0.75| 0.129 [ 1.714 | 0.111 [ 65 | 35 | 70 | 42.63
0.227 | 30 | 20 | 45 | 63.45 | u==| 0.75 | 0.14 1.6 | 0.143 | 75 | 45 | 90 | 20.72
0.143 | 95| 40 | 75 | 47.14 | <==| 0.75| 0.14 2 0.143 [ 65| 40 | 85 | 253
0.143 [ 70 | 35 | 60 63 |<==| 075 0.14 24 10143 | 55| 45| 80 | 26.99
0.143 | 50 | 30 | 60 | 74.94 | <==| 0.75| 0.15 | 1.333 | 0.111 [ 125| 70 | 125]| 19.1
0.143 [ 105| 50 | 100| 37.26 | <&==| 0.75| 0.15 [ 1.667 | 0.111 [ 90 | 50 | 105| 24.55
0143 | 75| 45 | 85 | 45.65 | —x==| 0.75| 0.15 2 0.111 [ 70 | 45 [100] 29.1
0.143 | 60 | 35 | 80 | 51.81 | <w==| 0.75| 0.18 2 0.111 [ 135| 95 | 220| 17.57
0.111 [ 185] 100 | 160| 32.59 | -] 0.75| 0.18 24 10111 ]1100( 75 | 190 17.49
0.111 [ 110| 60 | 120| 43.49 | | 1 0.063 | 1.143 | 0.341 | 25 | 10 [ 15 | 91.52
0.111 [ 90 | 55 | 110] 51.33 | <a=a| 1 0.063 | 1.429 | 0.568 | 15 | 10 [ 10 | 94.25
0.143 [ 100| 70 | 150) 30.48 | == 1 ] 0.063 | 1.714 [ 0.682 | 10 [ 8 | 10 | 99.14
0.143 | 85 | 60 | 140| 324 |<au==| 1 0.073 | 1.333 | 0.227 | 20 | 10 | 15| 83.37
0.111 [ 150 100 ] 195] 33.72 | <a=a| 1 0.073 | 1.667 | 0.341 | 15| 10 | 15| 90.2
0.111 [ 110] 75 | 170] 35.98 | | 1 0.073 2 0455 | 15| 10 | 15| 90.13
0.227 | 35| 20 | 30 | 54.11 | <ama| 1 0.088 1.6 | 0.227 | 25 [ 15 | 25 | 59.09
0.227 | 30 | 15 | 30 | 73.22 || 1 0.088 2 0.227 | 20 | 15 | 25 | 69.89
0.227 | 25| 15| 30 | 89.23 | | 1 0.088 | 24 | 0.227| 15| 15| 25| 76.85
0.227 | 40 | 20 | 40 | 41.62 | =a| 1 0.1 1.143 | 0.143 | 50 | 30 | 35 | 52.45
0.227 | 30 | 20 | 30 | 53.78 | —uma| 1 0.1 1429 | 0.143 | 35| 20 | 30 | 71.07
0.227 | 25| 20 | 30 | 61.08 | ma| 1 0.1 1.714 [ 0.143 | 25 | 20 | 30 | 85.47
0.227 | 45| 25 | 50 | 30.18 | <hma| 1 0.117 | 1.333 ) 0.143 | 50 | 25 | 45 | 40.01
0.227 | 35| 20 | 45 | 34.76 | <uea| 1 0.117 | 1.667 | 0.143 | 40 | 25 | 45 | 51.12
0.227 | 30 | 20 | 45| 38.33 | <auma| 1 0.117 2 0.143 | 30 | 20 | 40 | 59.28
0.143 [ 100| 50 | 80 | 24.57 || 1 0.129 | 1.143 ) 0.111 | 50 | 35 | 60 | 35.3
0.143 [ 140| 85 | 150| 36.9 |<a==a| 1 0.129 | 1.429 | 0.111 | 60 | 30 | 60 | 47.94
0.143 [ 105| 70 | 135] 43.51 | <a=n| 1 0.129 | 1.714 ) 0.111 | 50 | 30 | 50 | 57.39
0.143 | 105| 60 | 105] 19.18 | cuea| 1 0.14 1.6 | 0.143 | 55 | 30 | 65 | 28.27
0.143 | 75| 45 | 90 | 24.84 | | 1 0.14 2 0.143 | 45 | 25 | 60 | 33.76
0.143 | 60 | 40 | 90 | 28.77 | <hmn| 1 0.14 24 10143 ) 40 | 25 | 60 | 37.06
0.111 [ 120| 70 | 120| 21.96 | <uea| 1 0.15 | 1.333 | 0.111 | 90 | 50 | 80 [ 26.63
0.111 [ 95| 60 | 110] 26.83 | | 1 0.15 | 1.667 | 0.111 | 60 | 35 | 75 [ 34.63
0.143 [ 100| 70 | 160| 15.98 | <ama| 1 0.15 2 0.111 | 50 | 30 | 70 | 40.03
0.143 | 85 | 60 | 150| 17.49 | cu=a| 1 0.18 2 0.111 | 80 | 50 | 120| 22.35
0.111 [ 170f 110 ] 225] 16.84 | <u=a| 1 0.18 2.4 0.111 | 70 [ 45 [110| 24.2
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gluas| h/H t/H L/H tm/t | top [ bot.| lat. [R.a.r%| lwas| h/H t/H L/H
<52 | 0.5 | 0.063 [ 1.143 [ 0.227 [ 105]| 52 | 90 | 44.24 | Lw5s] 0.75) 0.088 | 1.6
—s» | 0.5 | 0.063 [ 1.429 [ 0.227 | 70 | 35 | 75 | 57.04 | bwsie] 0.75 ] 0.088 2
<> | 0.5 |0.063 [ 1.714 [ 0.227 | 60 | 35| 70 | 67.45 | Lwsis] 0.75) 0.088 | 2.4
<s» | 0.5 | 0.073 | 1.333 [ 0.227 [ 120| 60 | 120 19.86 |Lwsi]| 0.75] 0.1 1.143
<52 | 05 |0.073 [ 1.667 [ 0.227 | 90 | 50 | 105 35.28 | Lwsi]| 0.75 | 0.1 1.429
<5 | 05 ]0.073 2 0.227 | 75 [ 45 [100| 47.08 |Lusia] 0.75| 0.1 1.714
<5 | 0.5 | 0.088 2 0.227 [ 135 95 [ 225 33.73 [Lusia| 0.75 | 0.117 | 1.333
<5 | 05 10.088| 2.4 |0.227 |100| 75 | 190] 33.05 | bwsie| 0.75 | 0.117 | 1.667
<> | 0.75] 0.063 | 1.143 | 0.227 | 70 | 32 | 52 | 66.81 [Lwsia| 0.75 [ 0.117 2
<> | 0.75] 0.063 | 1.429 | 0.227 | 52 | 28 | 45 | 84.94 | bwsie| 0.75 | 0.129 | 1.429
<> | 0.75] 0.063 | 1.714 | 0.341 | 35 | 25 | 45 | 78.83 | bwsie| 0.75 | 0.129 | 1.714

<> | 0.75] 0.073 | 1.333 | 0.227 | 75| 40 | 70 [ 51.41 [Lusia| 1 0.063 [ 1.143
<5 | 0.75]0.073 | 1.667 | 0.227 [ 60 | 30 | 60 [ 62.8 [Lusia] 1 0.063 | 1.429
<5 | 0.75] 0.073 2 0.227 | 50 | 30 | 60 [ 70.51 [Luysia]| 1 0.063 | 1.714
<52 1 0.75[0.088| 1.6 | 0.227 [ 90 | 50 | 110 36.51 [Lwsia| 1 0.073 | 1.333
<5 | 0.75 | 0.088 2 0.227 | 70 | 45 | 100 41.35 [Lusia| 1 0.073 | 1.667
<52 1 0.75]0.088| 24 |0.227 [ 63 | 40 | 100 44.37 [Lusic] 1 0.073 2
<1075 0.4 1.429 | 0.143 [ 140| 87 | 150 43.91 [Lusica] 1 0.088 1.6
<5 1 075] 041 1.714 | 0.143 [ 105]| 65 | 135 51.26 [Lwsic] 1 0.088 2
<5 ] 075 0.117 2 0.143 [ 135]| 90 | 240 40.2 [Lusis]| 1 0.088 | 2.4
s 1 0.063 | 1.143 | 0.227 | 55 | 40 [ 30 | 80.01 | bwsia| 1 0.1 1.143
S 1 0.063 [ 1429 [ 0.341 | 35 [ 27 | 34 | 87.1 |bwsia]| 1 0.1 1.429
S 1 0.063 [ 1.714 [ 0.455 | 25 [ 20 | 30 | 85.18 | bwsia| 1 0.1 1.714
e 1 0.073 | 1.333 | 0.227 | 60 | 30 | 50 | 66.04 | bwsia| 1 0.117 | 1.333
S 1 0.073 | 1.667 | 0.227 | 45 | 25 | 45 | 80.65 | bwsie| 1 0.117 | 1.667
S 1 0.073 2 0.227 | 35 | 25| 45 | 68.98 [ Lusia| 1 0.117 2
S 1 0.088 | 1.6 |0.227 | 63 | 37 | 75| 41.98 | busia| 1 0.129 | 1.143
S 1 0.088 2 0.227 | 50 | 30 | 70 | 54.42 [Lusia] 1 0.129 | 1.429
S 1 0.088 | 24 |0.227 | 50 | 25 | 70 | 58.56 | bwsia| 1 0.129 | 1.714
S 1 0.1 1.143 [ 0.143 [ 150| 70 | 120 44.72 [ Lusia] 1 0.14 2
s 1 0.1 1429 | 0.143 [ 95 | 55 | 100| 574 [bwsic] 1 0.14 2.4
s 1 0.1 1.714 [ 0.143 [ 90 | 75 | 47 | 68.35 [Lwsic| 1 0.15 | 1.667
s 1 0.117 | 1.667 | 0.143 | 120| 75 [ 150 43.07 | bwsia| 1 0.15 2
S5 1 0.117 2 0.143 | 90 | 60 | 140 47.82 | a~=]| 0.5 | 0.063 | 1.143
s 1 0.129 | 1.714 [ 0.111 [ 140| 95 | 190 46.81 | x| 0.5 | 0.063 | 1.429

Lusia| 0.5 | 0.063 | 1.143 | 0.227 [ 70 | 35 | 60 | 47.53 [ —a~=| 0.5 | 0.063 | 1.714
Lugia| 0.5 |1 0.063 | 1.429 ] 0.227 | 50 | 30 | 50 | 62.59 [ =] 0.5 | 0.073 | 1.333
Lugiaf 0.5 |1 0.063 | 1.714 ] 0.227 | 40 | 30 | 50 [ 72.06 [ =] 0.5 | 0.073 | 1.667
Lugie] 05 | 0.073 [ 1.333 [ 0.227 | 75 | 40 | 60 | 37.35 | <~=| 0.5 | 0.073 2
bugie] 0.5 | 0.073 | 1.667 [ 0.227 | 60 | 30 | 60 | 46.06 | —&~=| 0.5 | 0.088 | 1.6
Lusie| 0.5 | 0.073 2 0.227 | 45| 30 | 60 | 51.91 [a==] 0.5 | 0.088 2
busie] 05 10.088f 1.6 [0.227 | 90 | 50 | 110| 26.49 | ~=| 0.5 | 0.088 | 2.4
Lusie| 0.5 | 0.088 2 0.227 | 70 | 45 | 100 30.24 | —~=| 0.5 0.1 1.143
busie] 05 0.088| 24 [0.227 | 60 | 40 | 100 32.47 | —==| 0.5 0.1 1.429
Lusia| 0.5 0.1 1.429 | 0.143 [ 140| 85 | 150 31.55 | =] 0.5 0.1 1.714
Lusia| 0.5 0.1 1.714 [ 0.143 [ 105] 70 | 135 37.09 | <a==]| 0.5 | 0.117 | 1.333
busia| 0.5 ] 0.117 2 0.143 [ 150|110 260 28.13 [ =] 0.5 | 0.117 | 1.667
Lusia| 0.75] 0.063 | 1.143 [ 0.227 | 50 | 25 | 35 | 69.47 | <==| 0.5 | 0.117 2
Lusia| 0.75] 0.063 | 1.429 | 0.227 [ 20 | 10 | 20 | 87.96 [ —a==| 0.5 | 0.129 | 1.429
Lusia| 0.75] 0.063 | 1.714 1 0.341 | 30 | 10 | 30 [ 86.38 [ —a=a| 0.5 | 0.129 | 1.714
Lo 0.75] 0.073 | 1.333 ] 0.227 | 50 | 25 | 45 | 54.48 [ =] 0.5 | 0.14 2
Lusia| 0.75 | 0.073 [ 1.667 [ 0.227 | 40 | 20 | 40 | 66.08 | <==| 0.5 | 0.14 2.4
Lo 0.75 ] 0.073 2 0.227 | 30 | 20 | 40 | 75.75 | a~=]| 0.5 | 0.15 | 1.667
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