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(o) (1.4)

CHHTE L WWdydj dzls fs=ipd, 2 uf jtdflogd dp@jjlalr 21s 9$ dzGigtimiGn
Misd B jusdsEEONdfls j dz' dzs? o dzOy detsflsd Sty O h j 2 Mmicj |

[dzv EZyjlsO dzj dzd dzj 2 das 2| 6B mlizsy P3Ol k BE dzdUzj 2
ZOw HJOCtOBRO, Motwtid i’ d@PEtdvwdlii ded2 d silsdesfdls| dz'
WdLrdud MCdd3 d kMmdzse dzf figds tf lasg) jHIg irseck] deeI% uJ Mis d

gsu= 0,2= Rs

052 = I,IRS

asn = Rs

051 = 0.9 Rs

arclp ks £5

arctgfls s
s Es L5l Gs 637
o, B,

{ gz q5i [ JOC OB’ HJ W sttdkdtess Oded W[11H:0MIs W dzk
OHolzndzd dzj 2 dzOW  HsP@atftd @df QP MK drvds ftf velj T lg Wids i3~ Aref dzf
@OV HJOCLOBBO, §toddd BOj BOW HdAvw MlsOdd M

VUjls tOBfsls' BjlstsdzO d3j Y HE datstc 30 dz' figlg" igcfstAgidts j b
flse dzv j sfw . RREBASHE 0 1 M sd L sePded j d3 S5t W W dA
Esrea= EJ ¥ (1.5)
GHEs i ftodo jHjdedzr 2 BSHEZA HjWsSttdOydd tOMEY dzl
Bisls’ ©OMlw dklstsets B jlssdzO dijyHEk Istejh d dzOdzd
EsissHizdz! EZfttkzetsimisd tOMswdikzsts?2 OtdkOlkztr
YsT S84 WWdydjdzls [ EteOh joO, Eydlkr o0 h d?2 OB
RBd .
] w1l 63.13330 Hdv i tcysHjcdfj defoiERuS tst izt d j J fzdz
HjWstedhOydsdatiztsd Hdgisey j dep W tstc d3iz dzO
Ysi= 1-1/(1+0,8; ¢/ Q), (1.6)
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dz2j kZydlioPgbs(ftedotsHdls ¢ djd' "j2 dLededats3 - N,
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o BJjlbtd J zQtedsOl§iadzs?2 fIE37ls s G§ § dztsy § dzCD dzQfdi{dsdd vl
BsH jed@B SIs'  dL ¢ dB QfjLdsfiEsa@ jy Moz Odgifdes G dzOle Odjls2 e 216 O
MsOHdd tOBtlsr CodmistezSydd f ttOL dz i3 B Qte O dgtelg t
di IsOf tIPslsdsj'h d dz0d3d o @ sy @O gDk IsT 9 BE O
Bdstedud M dn ANQta@ Sdijve diin A< = JEEEO df ddgrfsmts ofifjdad,
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Issdz0 f 5 {edisaydeasifidsid sy d L EdaazpPw | dgdetB)dst stytsy Jtsd U
dB3j ods O

10 1 0fj tOetl' StdhstkzSydd BjL ItEjhdd dL
W st Bl dzO ds:

D = Ired[Eb]_, (2.1)
lreg = 141 AHI A (2.2)
U= EJEp, (2.3)

CHRidLGEdB dzOW ¥ jMmisCsMmls! ftode jH j dedede@sls @tsjf jtsq
BjL Ibtjhdd 8 tOmMlvwdkzists? L tsdzj;
lea | B d3j dzls  dfdag deoyjdhdj dzdzts e s f 54 j o6 ydzsets fMmj yj da
Yj dzZsteO Wy jflsd ) Eyjlsd efj?2 §dash OHd M yyfdzd:
Wdydjdistsd® ftedojHjddy OdkOlkter ¢ Bjlstsdl;
L lg, I'sT Btsd3j dzlst ddzgj eydd B Istsdedetsets fmj yjddw, o
O B3Okt Mislse jisMise j dedets Glsdesmdlsj dz dats yj dzlsts O
Ldzj d3g dzls O;
Uictst WWdudjds ftedojHjddy O®OEtE' ¢ Bjlstsdz
[ SHEHE W 6 dOys(Edz0 o Eio@Oijud B dzj § tsH sdy d s j dz
dZzOctclzL € d:
Ep: = 0,85k, (2.4)
lted ftetsH B dIls dz dats BEHZWPfSlS apdexfizisdz@d Wt ¢ R jtelg- 51 g
kMY 5 ¥ stdzdj:
o

(2.5)

ﬁ

10 {0 t©OBtlsr CodmlsezSydd M Istejh ddOoddd d
Wiste Bz ) (H2ed dzd BOJ s dzj B sdziff Iy pstBdsdalds@  Bdedl te
9 HJddsets fs5fjtej ydthg 5 OffjteyjHdgddew jidgiigicdigl dils Oz y jbis 5 d
ZO Itsdz ¢t My Olss?2 L sdgf

lrea = Ip + [AL + 1" Alp, (26)

G HUb = EdEpred Uo = EsredEbrea S 54 W W dydjdals”™ ftedojHjddt- 6
BOkzter ¢ Bjlstdl

Ip, Is, I'sT d3ts 3§ dzls ™ ddej eydd ¢ dztsh OHJ2 MmjujeffbsdBsl
swdzz Ists?2 d MMy Olts?2 Otd3Olskztcr tsls dats ) dtfsty oz telztsy daty disds
BJL EyjlkO BjltsdzO ttOMmMlswdzlsts?2 L tsdz

Epred = R/ thea T Y t6d® j Hjdadzr 2 BsHEkzd HjVWSkdOlOddzfhyE
L dz0O y jinddsf g fpls£128 )
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Esrea= EdysT f tod o jJ Hjdzdzr 2 BsHEd HIjWsSdBOydd tOMmisy
Eujlstsd oddwddw OBk’ O db lyEdlis,s dgMs dz0| i ¢
Hsf EMS 08 s Wetolf dzde®tsls o j Isfyls ol dddlets, §ted { stsds

[y dLedBOj &3 & fewdksketsd d & Mjujdd2 M toOf
LsdgsftejHjdvsls (s Wistedskz dzj

®© Q t 3 (o0 cot W 0w 3P t W 1o , @7

GHG, Oftetsyj dzls Otodsdtetse Odzdw tOMlsw dzgzlsts?2 d My O

[ 5 EMCOgIs My dzj i3] delsso oW Bskzetsd desets g yj dzgd
dLGdB O h dn M 3otz s oiz! N e jipdjozy s @ f 5 W st dBlz dzj

=, (2.8)

G Hljed Aed | (BB dzls  ddzj eydd d §dzsh On! ftedo jHjdedz
dzv j 3" § Hdzv fddascts M uj dffizeisd dzgg@slo fsted " o
L dz@Bd daAgfficd tOMmlswedo O h j2 fHtesHEsd des?2 Mmddzj .

120y &z G jtdjltedujMSdn SOOCkjtdMmisdsS Ofj 1
9 ddzOd3 ©wOMUd O Mmjyjddw kfttzeda 1 dzj Bj dzstso .

rifmsCtsMmis: 1 dzj &3j dzls @ sz BBLOL s Odzdw Istej b
HiS 5B tcOb ) Odadz

ltejHdzsY dz | WsttRzd' L o tsdw sdstioW WHIOE! j ddgls2 ez
Hedw kfttkzesfmisd BOjtedOdkO | dzj i3j dzs© € tsdzlstelz C yd

k= Dn/De, (2.9)

CGHRnT Y d MIsC sMmils+ 1 dzj d@3gj dels ©, Eydlsr e 0 h Owv WdL dy
fts EZCOLOdzedz' o5 9Dl Y j ML HRPLZOMG dzj Bj dzls O, Eydls'jo-Os
td OkzO, Ctlststekzs &y ds fteddvils: f BOYOd d& &3 dBisH

| 2y dzats, sBdgPl L dztsy [glizda@ ' del @3j0ekzdzels O dzO dzd Is d W J T
NydMsCtsMmisd CtdmistczSydd fp drLoe jMisder &3 Otcd3d tets § O dac
Isd o dets? fydffylagjedsy d3 de@s Off §  tc O fyyd fiisiOs d& cLicaMfai®f4od ¢S5 1) 2
ftodded 3O HdzW oM~ SBdMistkzSyYyd?2 LHOdY HJAOST
ZOYOdz! desets B H k dzv Ep)lz ff otz tsdigts ff to t=fgi tsdg>pRiplg(edzf lztsdz®©-G to
Bz dzj4), @26 tcd HotsHisdy dlsj dz' dzistiids HY 19 GpEPfRdzddzRE tdfiAs HCR
Nd WodzW jisfw i e il datzy k) Ylsdtetso Odzdd L H Odad?
9 dedzsMbdlstsds ydmdzj kded € Odz' dg" = du GYFdzd U@ dgde'th? M
Slso jlsMisolzjls EyrdealeB] degHfOYPY) B( Md32 [ ®wddztsy j dedd ) .

W W
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2.2.3. tjSijdHOoydd 'L OLlkze )y ds?2 d

4 56 ZAOIESY R6.3.1.1f tcd o § HYj JdAEOV s is ! (effediveljflizs s & dzy dzC
SlstcOy Ols! ktetseo jdz@ Itejh ddetstsBtcOL ts9 OdedwY  daj 2 tot
ZOL 2Oy dedd ©OL dzdyde' &7 3 JjMsSmisj 2 H ddisOl Hat€is &
fisd ttOmMujlstse o (teeyj My ¢tsg Sl tstsac aidemGdsdifn!
BsHj zdtctse Odzd W v gddmlPS Rmistftced © j H j dz' Ce1 WWdydgd dalsr
(effective stiffness multiplies) § dzj L 5B j Issdzdz" = S BdzmistczC yd?2 §ted
LOMyjlsdes?2 Mo j B Mtse kOMmdes toj CtsRj dzH Oydw a3, o flste

vOBdZd YA sEL2WJdydj dalsr f sded q § ded W
f tc gaafigjdrdistsdzOf oW ¥ j ded W Pl EfijeRE d n
]

(0Xo74

RMIstsydzd ¢ 1

Nd MmsSCsmisd 3]
©cOMYUj s 08 ¢ & daf

Udzdtzsqf”lsg‘ wlsj dz| s t5dts 0

4]l 430.1325800 ¢rjdzjLtsBjlstsdzdd 0, 2 ) Iste,

LHOdG2e 038jL Ists] 0.6
@1 63.13330 cudlbdede J d NI g6 0 (yi2s0 frd sbd
r W a ,C, .
dz' 4§ dzsyddedve 75%i0, 36060, 417)
bol @B 8O § BdzL Zyd Misd
Eurocod2 (. 5.8.7.2 (4 1/(1+ ey
v fnd dzd v 10,8 1
0 &1 Odzjtds§ 2R OBy H - - - -
AL (puseao| GHeEoRT| Susmar
f.6.3.1.1. 0,5 i i 1
American concrete institute. Building Code-R 0 7
quirements for Structural Concrete. ACI cod 08 & ‘ s L f
31814 6 OB &I 535 | 025 €49 o7
6.6.3.1 7 ' 0, 35%- ’
hd dz.
0, 7 ¢
National Standard of Canada. Design@dncrete Structures. CSA stcj M d
A234-14 0,35 0,25 0, 35 0.7
e d

New Zealand Standard. CONCRETE STRUCTURES STANDA|
Part 27 Commentary on the Design of Concrete Structures .NZ 0,5 T T 0,8
310% Part 2 (2006Edition)

Norma BrasileiraDesign of structural concrete. 0,4 03 : 08
ABNT NBR6118:2003 0,5 ’ '
Indian Standard plain and reinforced concréteode of practice. .
IS456 2000( Reaffirme005) resfemtojlsmny fedd
National standard of the Pesignp .
of Concrete Structures. GE010 2010 refemntolsn® §edd

(Mo de j jLbEd sOT OdzOdzdL O, ©OMMEOstds Oj e s [2] H O dzds
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ltocsHtsdzy jdedy vOBdZdY"r 2. 2

1 dzs € .
R fls sydsd € 1 0Odz f dzd Is dlsj dzq s tsdzts ¢
Paulay and Priestle{1992)[98]  sfEmMC Oj Ismw f tod dg
0,77B jL
ulsdls ) d dojjh fdeaggo ok fi: 035 | o025 | S®iPdl
411 5023 iB6bdzdz’ § d YjdzjLBBJ IS ' ' 0,351 f ’
Is te § "Odqiz
Yongzherti (2010)[113], RanjanaSoekho&2015)[10] 0,33 T T

sOC oggHHEzRdzdyj MEts?2 dzdlsj teOlsktey Mk j Mise k2 glzs
stso Mmdeof y M smisd. [HAZOCt o ofjrn toj Ct5d3j dzH @ydV
tkesets ttOMyUdlsO Mmaj A3’

)ssdemlstczCIsdodzze MdMmlsj Bz Hsf 2MC O jEOL r f§ Q] Is &)l
9 Oy dgr slsdzsmdlsj dz' dzr J , O dzf OBMBdzs Isdz” § € te@UJ
Syd dbd tOmftej Hjdyddv [BBpdI@E] 2 pls ¢ tHisdstolz Ssvpistontz |
[26]. 1ted dzOL dzOUJ dedd X J MisSCsMisy 2 HYEZMd] L ulipds J
detso dets§ Mtsyd Is ®dz] J dzdgOdBadrsl L s Odzd § i {CHAQ wgzfledzdey
IsT o Bl N d dzts 5B ted@jL tShpd@fdadQ@Is ' [98];d MIs ¢ tsMls

2)td ¢ sd3j deH@eLjHsjidzj ded § C st W W dydj dzlstse  fdzd 3 § dag v
tedL sdzlsOdz' dz" -, qf BizRisBGBEC ydd tclsd ¢ Odzr dzr = € tsdzflsidtsiz €
hjdedd f sdzd OV fryd ] dzlstse 3 Jd MisC sMis-g R 5 ddzlslg"8A0 § O30
sB" yYydes MtsmlsPodzw jIs 0, 5é1

)stst WWdydJ dalsr dimfsdz' L e Isfpw  Hdzw BEilstsydzj ded W
Bsdz] dzls © d dzj tc y(difts Hf~ & Hiztsfh Odi fifffestotEmontent®idedtig ((Ber)). v OC d
sBtcOLBdR ftoesdLotsHdlsmMY Eyjl t©OL dzdydtsets Mmdzdy j da
LO Mudlb WdLdyud mMSts?2 dzj dzddzj 2 desmisd, Y [tz iz to dEdldst
ftcj HdZOGOJ Ismw  Mmdzed ¥ Ols Bs H & dz stz B lis @ EAR Is o tsidajz Js|dizisc
dzr = ftetsc tcOd3dzdz' [ID]] € iz iz € M P - d effestozmmodalasarl dtafstjcidg for
concrete(Ecer)) T HOdzdzr 2 f SHAtSH Mistsls o Yds fidds jizyjjlsh Ise jSdsids j ~dzHAE

4)stst WWwdydjdglsr  Mmdedy § dad Win i dE ] B il Q) dixifisBIO ¢ © Bl ) C
Misd tls fiztss sdy dzis ¢ 5 N/Mg@(Exialdopgjraid s s Mistsds H Odzdzts G s €
dLedB dzOW y JjMisCsMmis! 9Jtelsd S Odzt WS J & Ddgpldcy SOy dsm
Cst WWdydj delsse Mmded y J dedv dLedeBdes?2 Y JMlsCsmisd Ml
LHOdzedW (f SH S ®teozflzV dzB@ S plzPJ dedzOV d B Bdzj § BdpmdssdC
Nd Mscow) .

l ] Cd3j g gd.2 » disyuzglsdzgls: Ho O ftoeddzydf d Odz' dz
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NDiydlsr 9 Ols+ Btsdzj j o7 6Oy J dedzzy dzj dzd dzj 2 dzlz® Ctc OF
yd?2 LO Mudlb btejh ddssBtcOL s OdzdW, § toed dzd dIQIs ‘tc O
BB dz Nj yYyddg Hdzv o jtelsdS Odz' dzgr =

2)dg kudls' o Olsy j M gMdad j 3 § dzj L 58 j,Is sdizflE = fi§ daofixfmd
Ctsots dzO (a/(j+dgeh)y d dzlz

10detsd hd2 ftOSlsduimSd?2 ddsjtejf ftjHflsOso
stk 430. 13 XGd00k’ j Ghdshddk € ctezffj 1, d
#163. 13330, tEhisgslashey 2C. tdstelz § § j 2

[y des sOCY ] BlsdjIsdls!  d3dgts alsy yfdelifdgj dade'dy) Le@ip isHs
52 OdzOdzdlsdyuj MSts?2 tyjdSj NimMsStmisd ¢tdfistelz ¢
1 ¢y j tod @ 92lso 95, 97, 106, 111, 112], dzOf ted d3j to, § toj H ffldiERegdrj dz
[103. ] [127] f toj H 2y GBHa{ ted U MS dj W sted®kzdr 4 sdedy O bz 1
dzr 4 9O1[. g dzvw Ctsdzsdedz d Misj dz o j dzd yud dzO  sded y O f
MshlsOo dv j Is:

N mp ¢ wW— Op — v 3— (2.10)

G HALT f dzsh OH !  Olig3odstizitcOH + ; he § Is gtz O My, Ny J Tl & Islo-j Is
o j dzdlzs 6 OMYj IsdzOW o j dzd yd dzO@ § o5 H 581 dets H fi) dzelzdzOd o
fosHtsdz dets? Mddzr, otMmited dead BOj B2 C sdzsdadats2 . 1
Hisdzy dz0 § tod ded 5O Is ' ) izj dzp ki dei P, B,7 55
rdzv BOd&zsS d fdzdls fjtej Ster Isd?2 o | tiztlofigron i Gedztfs
N mp ¢ wWw Opkk g -, (2.12)

CHgi flesyj dgls Otedsdetseo Oz ;(EODBEEERPK D ' HiEEOS |
hJiod dz® fMj yjdedw ddzd t©jBtO® (Hd&Y tjBtdmiss2  dd!
Ydd dzls©O HBsdy dz0 f tod decffdzllg ' fpvs dzfedy d3j, & d 0, 25

stjHd HBkZcedR OdOddkdujmSdn &jlssHss ©OMYY |
dLedBOj BsE s ¥ dzi L =ipzpylassdzdiadsds) ISiyfjlsy J dizffvte s § dedd'- d
BOJ @Bsets { dzj i3 dels© o Mmtsssise j sMmis[azfld fgd § &kE iA4DQY
W tste 3Brem@on  ( f SH 5B dzs7] BBisEtaslE Ofzizl j] O B d dzq dzj 2 dats:
W idzjL 5B jIstsdadats oS DRpBEIGdaS Rz o ) toq dzsy j dzd
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1.0
X Morrison & Sozen (S2) O Morrison & Sozen (S4) o Morrison & Sozen (S5)
¢ Robertson (8]) + Robertson & Durrani (1) m Robertson & Durrani (2C)
# Robertson & Durrani (3SE) X Robertson & Durrani (4S) o Robertson & Durrani (550)
A Robertson & Durrani (6LL) X Robertson & Durrani (7L) e Pan & Moehle (1)
0.8 | = Pan & Moehle (3) x Zee & Moehle (INT) A Farhey (1)
e Farhey (2) ¢ Farhey (3) = Farhey (4)
Proposed Eq.
0.5
0.6 ]
Q
0.4
[ i
<
02 D - <o
e
-~ +6 -
~X ﬂ
L
* &i"\ 2k Best-fit
— 0
0'0 1 1 1 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0
o} Ma/M
’
1.0
¢ Robertson (9E) X Robertson & Durrani(1) ® Robertson & Durrani (2C)
¢ Robertson & Durrani(4S) A Robertson & Durrani (6LL) X Robertson & Durrani(7L)
o Luo & Durrani(IE) o Hawkins (E1) = Hawkins (E2)
08 & Hawkins (E3) - Proposed Eq
Lateral-»
Load
0.6 +
MY (MY
] 5
u B=021+0.14]| == | -|==
Q 5 M, M,
04 +
0.2
0.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0

B )

tdmz2aas € B Jtedud MCdd OfftstmMddBoydd ¢4 Wiyd

fisd fddlsr o L thtzp BOHBELwREE j dzd &zOH | 2M)s o €& &5 ¢iis dzld3

h f detsts B to O IMisp(COdedfiz) M ((Bji o &Hzz Iste j dzdzj ¢ 5) Htod G tsted L tsdzls
tc O (HID3
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23.1 Ofm gl d30 dzfndzteld waff ¢z L 5B j Is 15 dedath)e o if ds jozls j ddglecdD| ddzf) j2 o3z
HijWstedOyd s dzdfe@d dpdadjlaffddz detsds H f2 flse d d  daC

Ir f §jideistcOo dzj dzd ] ©jLEzd sOktse ©OMUJISO ¥ dzj Lt
6j Cdsj dzmelt j 530D . Y3 B@BOD3330 o, dzdydde Mgy deg ks O
e OmM@d 5 W dedfyf sdz! L s Odzd § d3 ded dzd dzj A dety2 Hdiae Hsjj dizd- day
odd dzOq@ladaf 2 dzkd Hj W sSEOydsdedzk &sHj & OB &
63.13330, §todddi0jteEm €D MERElY s sD ks dpuz0o dzd o
sOlsT tOfgYs dH.L el sssdj j B ddL S5 HiPsEe?j s
BlHJ d&3 fpufdsiQilsic HisMistse j todz’ di3d e Gf trdets g © tetf 6 J €3l W e 0
Mils ©o dzj dzO ffialy dotd @lsdg @)z o "  tSdzdzj dz'  2HedOLinys] tisO X Az
t dge22d o ) tod dzishy jpiufjds di' L 5o Oded j 5 dzj dzd dzj 2 dzgs2  H .

B50 Lo, B50
A iﬁ "
1000 ﬁ
7 7 \ .
@ MA400 @16
© war 200 mm

{ dmzzas ¢ Oyl sdesy MmJd wd dzed g

[ dzv  Mmd ud dzedv, dLBBEKOY | tk@Bdpls @O { o HtzdPdzigw
Bjlbt®Quffcsyj dls] ObHHEEd Oded 6 Bdekds] Is o d Y dzs j .

Fdv EZyjko WdLdujmSs?2 dzj dzddzej 2 desflsd OB wfls'
Odzls Of ff tgtsfC ifcfladgd@Us 2 H § W tstc dfyf tedsts HOaf ¥ o3 B Hj JsWsEROBOBY-d d
Hisdy dlsj dz desds  H j T e s Z.83Qucugilzla Srfdzd s j dz' desflsd -
sfkh j f)lse Gy Capdsjdas ¥ | dzdgts ¢ 5 3 H b dzv W is joi5k Kzdg® ( | §f Is 5 dz
L 20U dzd j € @1 WAhfusS jedBls P j e ts M dzd s j dz' s ls & s ael B bl
o Oy dzgsflsd oBLHERO © ik idHfifilsjaRldlees5088. o5 hj 75%

2(fdgsody | jLbEd kO dhfjdjHse OddY, tOMNEOsEds 0j djd-s
o 1], [23]
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24utf shsOo dzj dzd j e @ U IO sPEtpL 58 j Sdedes ¢ 5 dghp Y j d
BOlkdode 7 fSHABHED § bkyjlsk daj deddzj 2 desc s HJ

] t6 5 O dz0 dzdfy cfdoviz jisic) d eEdets 2 f to s H MY dzth)d § i lay j 1z v iy
WdLdud MSd da dzd dzj 2 dets 2 ote f eswiifad @ tedefy |5 tzlz GzqApd| a0 &
LWy jedpls{tneO,dasid T4 B0 . 3 2EBAIBR) dfj dzd dzj 2 dz' 5 o Ofgy |
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