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w?niviwTja3i,wMvmi^flannnm3fll^i,wn^sqjawa?j3ifMuwuvi ei-3wa'Lmnpn!m3JLfiEJvneii,npi!i‘umjfiTu
q v q qj qj

C- 2/ d d I d d M Vd QJ d tf*

Im-sem-nan pitu LiasviTj'tja^asvn'u iiqmvmvmimflw^svm^ma^lfljJvrU'jaaijapmsja'uwTrisvi
i i q

fvaffnTjnsfaTmasaanu\jmiasflu8?i?masiJiEus?isYn*uvi cn (iJvmsiCi) ma^amvmivimamrm
qj qj q

miaaaijmnHaam^a^^iumsvhmiaammuwamaiam^m^Im^miwimlmtimnmstivnti
qj

qinnmwlflfliimTjmiafiamifisiTbusjuwafliiM^mEnsfmw'mfiaTjmEJfhEJPn (Visual 

Inspection) li^nmmmimi^awamain^mimi^vimmnm^vmvimOTwalm^mi^ mavnnm 
iimnsmf0iiamifonnnmsNmjvianTmas#03jaqnmaneimvramwnnmMaiimnsvifim3J?0‘u?N?iAvi

^ qj qj qj q

inwTi'ul'umii.wnlviiJ uasmammwmivilla^a^Im^eifi^vmwnifmw^lvm annwamiiimiswvnlvi 
mitnnmamm^a^Tm^m^jbmenflayaijn^mmma^fla'Una'ijfaejas sio iifisfma^fia'Ufnm 
\n3gbimTJflmj?mi>tluw0djmTu?fljsuasL?i1wmaVlm4?m^iJi3j a^mhmumiaanuiJiJiiiEusueis

qj ( qj

lalunna-jasMTU I^iaainmtiTJism'U'tiall'tia^tJ'ija^smTiieilunna^in'i^sm^vimintisiTjT.'unin.aan 
iffljjfheNpia m^Lfiluni^l'Talsrm'ijaiLivi'ui^pa'unl^Lfiiuiviln iiasvnmiTimnswmanmeiih-a 

uiJimaawalibunTm Larsa gLD imawifai^nmaammti^Tm^a^iutfiienma^nmieilajmfM

I <=Jv| 2J QJ d 9J d 9J d d 6) SJdd d O QJ 9J I <T d S' d 9J 6)

fnimmiimimemvnaainmimamantiaaa^aanmBnmimijma'Smauwm'weima'at.mma'uUj 
pnluau (CFRP)

wtlTsuMmijjjaiJvmiyannm^mjtmjriHmamnmsmQaiia^miaefaijmnmi^mytja^
qj qj qj

asviTU Qimismmrmmiaeiati flmaafmluuu aanutiijmaiamumTjm^Tm^fm uaswivmtm
qj qj

ffivtfumruisusuasialunna'aasvn'u ^ih^iJUflu&riaem^uasijituseisvn'UYi cn (tlvmsTu) M
qj q qj qj q

muh^nmjTicusuasialNriia^qiaVlm^mn^fisYnTAmLaQiafqmiJ^AaanuiJijK uasasvnTjmnshTlfl
qj

itlPiHtilrmlwaeii^TJaapiiT'Ej Ifl&lsjmsvmnimiianjmTja^ibsfliTm^ma'uvn'a a-amj'lemi.iJ'Ufm
qj qj

wnm‘u-3Tuviifi^ei3j‘uiJU5n3Jfn,3nsivi,l^fu3jauviu'i£j

to. milmma'UfmehmTJfm
q

a/
\ ^ QJ d I QJd I QJ d QJ I QJ d

b.®) empmia£flni!nib£nm0^s;iAnm3tmiJijnami^^a^?isiAntJ'ynriami3£Via'33jfn‘3'iiJtj''m 

asvmi waW^ntiasi.aEJ^liJ'ija^lpi^eifn^ ww^i'ua^^eiii^ “utn^Ipi^eif^ na,uaw'u^Pi‘3Ta?iaii



b.b) IflEjnmlis^mimnd^aiTjnanrmasaaninjtJ

Lm-^vnwfn^iisiviin^tSo^ uasmjanaafmasuiaisiasynuvi m (tlyiusTu) maucimiJaawayaufisTiiJ
U U 1 <u

mvruwuenvn'jfm^iiiQqpmjJieieivnEJ

is.en) srrna wnqaau uimnijtfaNfiflTnmel&vn&^a^gisTntmnmi/^lmmTeniifm Visual
v

Inspection ivia'unTfajjavil^inm^a'Jvi'uvi^ain^'liJiiPinsMWfipial'iJ

is.s?) QLmisOTanaviHainmia^^'u'waina uasiiajja^nnm^fitJPi'UTiasjfiLanemwTuiunfmtriavfi
<u u u

I 4/ I

b.d:) nivruwisfmuiifusuasi.aluni^Ipni^afi'a I^ia^annfniuLvijjnii?ijJwlwntj'?ja-3;3Pnn'3‘33j mm
U ‘U

mjfh uasmua-ainpiefajj iwaWfnamciflnmunniMal^uasIfli'asifiwaiBmiK^iuwni'U'i'u
«\ i

b.b) wiLS'Ufn'saanutiunEjasLaEj^miDiaisu.gisLaluni^ Iflynniitmiswmjjsranidtmiifm^
<u

mLvmaifoamsem'mtmaiaa^ u.asiwimufm^Pi'wiu'U'U'uiisusi.i.asi.aljjm^as'NTULvIaWf'i'uanaeii^
u u1 v

uasnisuseisiNTUvi m (\Jvi3J5tu) flnammitwwaw'am
«u s

m. pmsja'-aa'inuaswj^a'ut'Ufm^ni.S'urm
s

m.®) mTwanianuuivn^um^irjamQaaaiJfTCimflyvna^a^m^gmwinmvimwMvtjJTi'uvra
JJ ^ ^ o \ <u

viai-mffwmiEJ ei (tla-aCmaTsani.a'a itlumsian vilavraiijiiijn'mja^ m vtuientu)
d QS i is eg d

ma^nnasvnuifaa&imvmviiramflimn&i^ gtj ?nan^ivmijvnufl,3-'ih‘uai'3
u *» ^ ^

vtaQ-3,Mflpm3ja0iflnjl‘um‘3i,?ajjla'3m<uvn^^3J<ui^3J6?j'u?j'3ann,Mtu,wni'3i,yivmvn'u?iinaw'u^a'if=i?it:'i,uaan
<U <)

I V

tia-aibsivif'ilviEj SiJlunaifnianaiiLQaaTO'Tuwilei^a^iJi^jjnai bom,boo m/iu anniram^iri^lmi
<u ’ •)

i a/ i %j i i

?is7numnfl!mYhWn?iJYmvm^fla3?Nianvii!nwawiuvifliiag(aiifnim!i&vna^a^?isvn‘u tydjpmu

a^annuasw^a'ul'Ufn^nL'U'Ufm'Maal'a^L^m^nL'U'Ufm^naeiaal^ai^ uasasflawiuiifmMsi

n^yia^anniainaiimvmvm^mpimijjnai,^ tni minsasriaHmflflsuvniaflflasasj a'awawaflnEJ/i'm
01

miHainniuasmimsavnavn^fliwna awawfanmniaaniilu\jijmTflflaamtiijl^Yh?n£j (Non-
da <U

Destructive Testing) ATEJfmfl'naaaiJfllEJfnEJGn (Visual Inspection) maldHn^vmpiafmtJfi 

rmanaiiuasjemjTsamLQ’UfmMatin^i^m irmpmufleia-aen imsnJaa^/miriaib^nm^wn^
u

m.b) miQm'ais'M'ijajJci’MMannfmaw'U'Ma'ina uastfaaeiannmiaijmjtfamanemAitmnmiivia
u <u <u

O ^ I 8/ i

luawnmiflinaeiaiJFntjemfli (Visual Inspection) itJunBm^inaaatJ^ayaain/nmjanainm'j 

intitfajjgia3mbsnaiwa4mimmi^T,vitf isasvilfl^af^TAaM^lvm uasfnnmffavnamnflfrumj
<u

9S eg d V Ji is \ QJ rfj DTflueifu wiilmvJaruasjavramafnmiia'WuvhiTU uflTunniAiiuunn^aanuijmwaiiiifljsIfli^ayi-a
■u u

asviTu waammijasfla^vmijIkiJisavis/nma^Tfwafnwrm^annm^amMvtjj maHlufm
<u

%! V |

aanimuteiljjm^Hnauunl'al^^uvila^m'imjj I'laivtsi'ua^lia^tiifmQLpmsmaiifiL'ua^Pi'Upraj^lili
S HJ

nemlil I^aanflann^nwnmjRiniansn^nimnni'suasi'nuHa fNvnlwgnjmaiiAtisw^acuvmsj
V ^ U

eRaflmtainuiluliM anfvuasjamjmmyi^ i^ranfmiwilmi uasanisKusflinuelBvnamnAim wen
■u <* u

^'un^atja'wlrannwin^'M^'iJis^visanAi'jja^^afi^^fi-aLvielamalmflu^ajjal'um^^atilaLaan
<u <u

itJinjijmiiJiaisuasigilym&mviinsajweifl
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cn.cn) niiaaniLiJtJLviauiajtii.i.atiLeilunn^a^n'u^l^f'u^mjJL^vnEJ^nnmS'alvisju'uvn^vicn^'MLPi'w
u

mnEnau gti

aia^inmimsiyvravufkTOvnWviinudim^fmi^a^Ifl^eiindmanflaijauiwmimeNdflA'S 

inatifaaas sTo ^a^ibsiviBfnwmiiiimfNiJijj Tflaljwn^a^0un1f?i0^?najmiJ0Ej,ua^;ufm3j 
anifiufla^SnniuisusiumalNm^Ifl^em^ifiy kaltmuaioitiLmsLaluni^Su'UQvnwenuiia

u u

flniuunndAVtfnaBsniiAQEJiTU 1mm mmalwm^T^KuwuIwmwameiimlVl&mBua'U (CFRP 

Reinforcement), miialsjmMflatmwmvmn (Steel Plate Reinforcement), mimlijmaVimtjrmm 

adflamm/nEmenviv!^ (External Post-tensioning), ni‘ai,?iBjjn0nei^am,36fjanavitun^OTaFia,un1(nLeil3J 

ivmn (Reinforced Concrete Jacketing) imsmmalajm^T^niimanflamilN/natuwvi^ (Internal 

Post-tensioning) Jlaviuflweh^miaanlil ^waamiimasfla^ai^nnmanisnnim
i 4/

ivmisisisjviei^uil^I'UfmaanLmD wl'u^Tu^a^rm^im'urmMai'j fnnyffomlun'nmuuuai'u uasfm
s s

Wrmaeh^lM'ua'irmfl u.aiifl'uTpi^ain'JviSIameilpifti

wanisvmanneifn'wuiPiaasj imsailammnmmmvM'uman a^awaiisuiaanimmflamanlmmivm 
lunnTUSflmmsHgilsjma^aisniiLalsjm^TflamT'uaiavmiflAehaflaunlmalmvmn (Reinforced

U ( , a/

Concrete Jacketing) miisi,il'uB5nT3vivi0il'Mlpii'3?ffn'3 vi'uvnuwaemnviin^eiajj
i 2/ 2/

uasiviMmi wa^SIammffa^mfll'ua’Lnfifl ^aiwuwaanuuii^^^n'nBsmi'iJtnavi'ui^Pia'unl^
2 U

mlmviln Lil'uiomiviLVisjisaK'uisjTLniJUBifilsjni^Ipii'jeifi'aifi'uiaspiTU
u

sr. wa^ulaua-NTU (wfa'iJBsj'uuiiasirttoqnwm)

si.® mtllunoi
imuriaaf^fhvifunniuisusugmalym^aswutfnijflgia^unwmtJuasvnuvwayu'uvravifn'a

u u

mprumnEnera gti gnan^mmivnws-'ihua'u ulnaj nu. bctr+o^GCdroo trruTu ® to
i s

sr.b mfitufy-m
------------- s---------------------

niijjvn^viciQ^u'uuriaeifiwfnjiiid gnjmn^iCunniilmfll'a I^aiiiluuiienjjniauiaisi.iasi.alu
U u u

i i 2/
o a/ 6) 2/d qj Co d 2/ii6)2/i | d d d 4/

ma^cisi'MTU Ivmpniwaj'ijmimim jjfsmsjpijjpnwafmL,Bana-a,uil,3sjj'iai imsTOwan^ymyiatanmmntj 
ilissnwu.asmniainailu^svm^eniuuniii

<r. dislawwmba^n'ulliTiJ

dr.®) mjariaem^suioisas'vn'uvi cn (tlvtusnCi) enuna'uiu'umj^aisuasi.eiljjm^eis'WTu^nfin
U U S U

lilmuu'Ufmlmil'j wasd^aHatrYnuawnwa^mFmmra TOmiuvnwem fjtteavm/nyjenima
a/ V|2/rf, Vi, a/ d 6) 2/ d . do-* VI , «) 2/d I a/ sj

itjramornWwijjviafnpnnmi gnimnIvm^miiJisTO'mjviciajaiminivmpmsjfiKpnnu.as'iJaapifiam<u

nniifmvnmjai
<L/

dr.b) nisjvn-avisn^fnsjniaafn'jpmuaj'uMvfmjiJisj'WT'B'uwL'W'uIrm'y’uyn-jvifn^ Wenimrafcyailfl 
a th ^ as m fma stl a a a n a

V 6) 6) 2/d 6) 2/ d l

dr.cn) n^iJvnmn^iajnimjmiscisTnumm^mkmmjaiEjmimwmiuimasviAvnwaeifnij;u us
I 2/

UTOaammnnfkmi



fia'Maifi'uau.mflfl

ila-a nniibsan^&n'uflajan'ibsfms (Al) iiluwTbylunnii^nuan'ua'nQaiiasaanii'uij

©. aiilvianfmiiasivieiwa
9 9

mifl0nuh^iiiaaniitmlm^niiriaa?i^a^nii3jvn3via^aalwii3jl\jw^aij^a3a°n'una°i‘na
■u

LiasaaniiiJiJwasitkwriivmflTiJiiij'ii wia iias'tiamvrua^6! riatiWai'unriaeifn^mTUiiWpniiPiu^i'u
«U *u 1 <*a 9J 9

pniifiJJwfuai'jImtl'u'liJpnsju.uiJviaafm'uuHI^Ejm's^iL^'UfmaanLmu'U'u waanuuu^a-aSmi^n'wimii
9 9J 9J

iTurasjtfawa iiasiiaiiswa^aiwaliftflajwiiiiaamja^niiaafuiti'u (Conceptual Design) wasfla-3 

IfliijniiiamimiUQflAenjJSJimwfusniiajnn^nnnijmiamatnanisaanii'umasmTVTO'UTiJTUib-aen'u
9 9J 9

2/

ariniTya^ijfmymiasaaniiiiiJ riau^iCmmiaaniitmr'itjasiaEjfl (Detail Design) TutfuflauwaVU 

fmflntn anna inii'ntimi'iiaua iiasiiainsiHawaitJunisinuniTvha^muwasfla^fiiimjfmfia'u
9J 9J v

iwaHwaaniiiJiJViinim^atlisa^mja^mianiC'u^n'u ^utlisunailpii-anii pmajwa-armua^vmvi Lias
9J 9

i)njvn#aa°nnatunnianam3n'u fniiMjjnfl^LLmjnaaf'i'Jvia^LLil^mjw^mjmiLnuniiiiau'ifauaiiasn'n
«/ <u

iifmsiHajjavifliaiiflajnaiJA'vu
<U 9

2/ 2/ i

amvwijriauf^imm^aaniLiitial^ waamiijijas^3^vhniiiatjy]3jmjaiiasa«t4yiai3a0ir]a
9 9J V

aiavra iwaMviTiija^afnwan&Yraiiasa/nwffaiiaflaajjlA&iaiAmJaaiJ'u na^iuaaniitmvn-wa^Tun
V H **

a^naiiasaaniiijmiikflanjjfiiwmfaijmjenijwtivba'mflas/ifjfm Iflaluaaiumialal^na'j^nuaaniiiJiJ
9J 9

2/

® na'jj'JTU aslKfimatJvtjjnaHaafmualpii^nniriasifi^viaialfl^miuasviaia^viM'u/iCfna^'uaanu
9 9J 9J

ria^iuaijtbsijiaiuw'astl'ftj'ibsjj'ifu flaa^aa^naanmjaanniLiasfiQim^aawa^/mnafiftiw^aiJYh
9

i 2/ i

H asl'a^miiLu'wui^Lias'W'U'WfTufawOTaal'unei'u^i'u
9

i 2/ i 2/i

maWnnimiCmnn^awuyia^aflibsaviBfnwa'aacn wawwiaVnafla^iffllyNflaisjYnaiJ
9J 9 9J

mjariauawnaa1!^ imroaua tlljjiajni^iailuaiEJvn'S iliunaiiaimvin iiiiij^a^ai&vn^Tuilaa'ij'u
9J 9J 9 9

2/ % c±l cj eg d{ d d

^aajaaifin^sinatintwi'uvi T33jliJf^niy]mwtmn?awtJvia0ny33amniiJ,u‘3siJiJ t^j*u mvmflfmTua'a 
2/ V
mi iiwufmifl'uvmvilaivientj'u amlwmjiiasaflau vmn fiuaivni iiasmTUiisaiu#a3jamjiiTn'3vn-a

9 9 9J

vta^iiasa^tfrm,uvn'3V!aa-3 wm^nimjm^nanaasfla^Kiaanu.aspmmaiifliatftuniiA'U'U'Lm'Ugu
2/ V V

aaaiviw^ mitJisanfll^ilajantbsfms (Al) sjiiiliiN^iatunniimajj^awaiiasamwunniaw'U'm'naa
9 9 u <u c*a 9j D

2/ i 2/

asTbaHnnilflI&iJflariauawtJwaIdjibsavmanwajinmj tbsvmmaanKifmeniuufm uasaeipmu 

wwYanatuniTwn^uwawaflam^K^iJilissjisu^a^fa

is. ■uviQLPiiisM/iL'UQpmjjaa/’iiaLa'ua iias#aaonn0Manaifk^masiitnvraiintai

fa.® uvninnsvi
i 2/

waEJtJIsjnfulm^miriaafnwasinflTh/lmJmhssji^ is<t^d Cmtnmnn a^waWaVun 
annauasaarumul'a^i^aii'QtirmannauasaanLiaalraaaaaa^nuaaiuiria^rmtja^aTunnaafi  ̂a-3

2/1 I 2/ I 2/ I

vhtvia^Tlnfla^iismiawuvia^TmiasaamitJtiriaafi^Wwntmiajfla^mi^asinairu wlurma^riuvi
2/ 2/ I

aTnaiieiaspif-3 waanumjaswawnmiifliasj^amiasa^iiwunnvmflaAAniuijfmria'ua'ayi'UYia'naa
9J <U 9

i 2/i 2/
6) 2/ djdo I QJ ei , da V] I O O £=» . 6) 1/eJ

iwalvmniawtJviaiii3iiQ;iasa‘3-3iJtbsavi5,ri''ma-3aa vnnmvn^ni'utimm^iLwmiasil'asa'ru^Tulvi^
9J 9

12/ ^ ^ 2/ 2/ i c« 2/ M 2/ 2/

laariau aawa^waWrmawwl'uaf^'U'ULn^aa'iJjw^viaiOT'u Uianjjniainiraawal.flflTuaTU wasa-wa
9J

i 2/ i

WiiiJijnaa^viaaniiiJijl^jaswaiimjiflatlisa^miasflQnjjfla^m^iivial'S vtlaaia^a-avinfmaw'U'w
9

2/

annalvaiamanwHrmivin^TU'tia^aiafsa'UL'iJaa^ljj'auHnLiasm^nJisaviBaTMa^aa



te.is
iiinflflvianUjniTUis&n<^unuibftnibsiws (Al) Lil'uw^Ejl'ufm'vin^i'um'Uciin^Li.eis

q *J <u eta u
v , ,

aafrnuu m^TOainrm'uni.yiRMeifiui'ijTamiJiJiaaviBfnwrmvi’i^iu^a^Laivi'uiyleiiilnd’nnau.ris 

aanuuu u.aswmnraa^ YnWsnNn^fiqAmi'nmiasnmwumiyh^iuMaEh^SibsaviBfnwfi'airu at?i
u

ay i i a/

miwwra?nmas;#wai<mWnrnunt4 u.fisl'Mmu'uiiilnra^mins'M^Ij'W'usn'uann'iiajjaal'aLtfi^n'mla'uf
<*a <u hj

^ay ay i a/

Tja-nsuu 'uanainS^fnjJiia'BaaWmi^S'uM'uiliam'uiJana'aaa^Ufisci^^nn^afnilwnt!

fe.cn maua
<n Vd . s'6)a/ ay . ex S' , . ,\ a/ rf, ay i 6J o o ay o

L?i‘uaLv!ijn'i‘3ili^£jnpiLwn'u,ilnjnji‘Ui^'tfs (Al)1 oi O/ e« u

wasaanumj Iflarmtwn'u ChatGPT iwaitdviiJlnwlfltjmiicnii - ^au^a^muu.fiiipia'u^nanjj
a/ a/ i

Qi^uwumivii^i'ulu^'UPiaiimiiPilaul'ajJriria'ueiwii'Wcin'saau.fiJim'sa^'vii^ajjfiHfiai^rmjjm'jnnn-y
u <u

mifmlainamiaanutimi.asmTmiuiJitJfiJiJ^flitmnm^a^uncfiiiauasaamiijm'waw^man
u i

umpi(?irmaanu'u<u
o V] I i | «=» oy<=» «=» fi) a/ o <=» <s" ay o . s' o ay o ay ay

m‘3,uiliJafm,u{]u^a‘3'3i.ei‘ualvi?ni‘U'Ufmmam‘3a^vnLLUu‘Waijj6B?ifl'ie(^?nvi‘3U?i'3m'5 
ilammlisfms (Al) tm ChatGPT lurmnatia^aTun Lil<uiiJiimjm^Hmvrui'MH'3i'u uasafllmifm«y «y eta <u
cfi ay a/ aycj ay jy o a si jy <?■ o <=i 10 i

wnaijmanmnvummimmim^ilaam'nw mamivn^Tuvnimiiiieitumuan'ya^ ChatGPT aswau ^

ifdibsayiB/nwttiniivmi'u SiiBiJcmfaijK^immsdflcufn'weM
■u s <u

a^aw^'Wfn^l'umi'vin^n'u miimu^ntJfn'iAi^ia^mvi'UTwl'urmW^i'um^l'uIstriviii «]
ay ' v

fe.s: <tiaanm'waiam^TOy,ei^U'UTtn'3unl6fj

6?iv)fu'tiaa0in^'Manam^TOLil'ui1a^6tja'3Rn3Ji,d‘Ufjn6ya^weia'iAi5'MManni]ajtuiiJit:^y5 (Al)
ay oy eta

ay i ,

L'inanawatjmj^tufnma^aijavi'ila’ui'tiilil I^aLmTtn^nTJunl^emjim^ii.u'um^l^tjnTjuntlqjviTn 

mini* Rarma^tii'JiJu.mjm^rarmH'aTU'iJi^ai ttJ'ua'UTtn^^atj'i^l'MnuLanvrun'Mwlw'Tu cfrwfurm*u <u

iinbtlnjvntlcnajvn'a f!a l<u?iTu^ayam?ia<uyil^ainm'5H'3TU'LlcyqjTiJiK^'W| (Al) fmfjrmmaasiau
i ay

uajuthSmi
ay ay

tmatinmvi^aimwamfwtl'a na

cn. wavmnerms
i ay

an.®) rmmm'um'j'tia^fnRfsfl'il'asayis/n'iAiuinS^TO fnjjiiifmiihjnniaanutiuieiimn^nTmAs
eta

aanuuuMatin^n^Lfaufitii.dtiEjnjjnnm^'u

cn.fe)H^iwiJib^naraa^,nifl?dfl^HiinniD'3m! ibsvmi^iJibsiSJiamanaasmAannfliiiJWflWfnfl
eta <j

l'umni'3uw‘ui,ifi^m‘5^im'U'3n,u‘ya'3mvi<uTM ^laamimTO^msnjiumTm^nuas^B^nait'urm

•j

an.cn) mjJtJiia^yiBfn'iAirm^a'ula'ija^mvrui'MwiJ^ij^i'uliial'a^a'M^naijpiauLifi^nn^LPiiiti'MW^'vin

Hfm^ula6ija'3mvrui'Mn‘3jjyn-3Vifn-33j?muanla'3LLasl1'iJi3ii3vi5fn,Mg^TO
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