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BEHAVIOUR OF ECCENTRICALLY COMPRESSED COLD -FORMED STEEL
MEMBERS WITH WEB HOLES

ABSTRACT

The development of the global construction market was a ccomplished not only by the
frequent improvement of the characteri stics of structural materials, but also by
discovering new  ways of quickly project realisation . Innovations in terms of
mechanization, logistics, design process, and the production process of structural

elements are some of the key factors in contribution  to the reduction of the entire
construction process . One of the fields in which the improvement of the production
process has been achieved is certainly the field of steel structures, or more precisely,
the field of thin -walled elements formed by the process of cold-form ing. At its very
beginning, the orientation was setto finding the optimal cross -section shapes. Later,
additional improvements were made inorderto exploit more efficien tly the possibilities
that the process of cold forming offers . One of the many improvements was introduction
of the web holes . This production method not only influenced on the decrease of the
structural weight , but also provided the possibility of more efficient use of the space in
building s. Consequently, electrical , plumbing or heating installations can be placed
within the thicknesso  fwalls and floor slabs .

The research of this doctoral dissertation is oriented on t hin -walled cold -formed
elements with web holes , subjected to the simultaneous load of compression and
bending . An extensive experimental investigation was carried out in three phases: 0]
determination of  the mechanical properties of the material, (i) measuring of the initial
geometric imperfections and (iii) eccentric axial load testing of the cold -formed steel
elements. The experimental research was numerically simulated with the use of the
Abaqus software. These simulations served as a  groundwork for model calibration for
subsequent parametric analyses, which were carried out aiming to determine the
influence and sensitivity of various factors on the behavio ur and bearing capacity of
cold -formed elements with  web holes . Elementlength , cross -secti on shape , the number
and size of the web holes , as well as the axial load and bending moment intensity were
parameterized. It was observed that for elements , for which the loss of stability was
govern ed by the local or distortional buckling shape, the line ar function of the
interaction diagram  yields results that are not always on the safety side. Moreover , it
was noticed thatthe i nteraction curves of the el ements wi
towards the inner side of the diagram, i.e. towards the boundaries of the criteria
established in SRPS EN 1993 -1-3. Hence, a new setof equations was proposed for the




Ooesod@edqdo s Y| E ABSTRACT EaFEQYoYd OYJIEBQJIYL

purpose of ¢ ontrol ing the axial compressive load-to-bending moment interaction of
cold -formed steel elements.

Key words : cold -formed steel, local  buckling, distortional buckling, global
buckling, eccentric axial load, nonlinear structural analysis
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coRqlgb JF €] YdodERYIFwFEonEeoBRBbgFEJgq 23q qYydqgqdok
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® o0dpop e0fj dEZbBec@EDb de YdKewqehoqd Yo YoqdEoaadqg, ®©ol| Y
111 dqaqdaqbs3sYgqhes wWYoE dq DbODFEaFErq dEJoIY Y+ bEFEoa3x>bYe
dFQqo3IE dFE DbEFoazxb¥Ye vOoboqgqdqbs3s¥Y| E, ew¥Yjq, doEDbqEdQY

nodaqquwq e92jaF3IBq e6dqdoFIBE deo@ecaYdmV|j ¥, c vy R
daqf 9a9F9F dJIqqederqdWrgbosFaboj , YEFY¥VHIBHE deq EDbEaY
Y codooasckFe o2ddqhYIEFwWE bodY JoFdReqWyfaerZd ekl YaodZq o E
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22Nt 6ed660 | DAdA o L aoAj

21. OBEOhAQS dAYyOL800y0C CaADOPY|] EAy OC

LE6OOLYOZ 60606Y6Y AMDA

Oo0QqQ caP@EoreosIEbYe qgagoqbFosE o 3Y| YD dg 96dq3b)
bEeobY ocdqYoYdeF, odaqq EFed¥Y| Eab¥Ye dYaFE ecdYosYdeEF,
QIBosY3FE| ¥qdosE | q 6o2| BEIE o2qbopngbE jogYoeRF doEgYaboa
eFo | qgqQEBb o e dovbosqddoYolYodolH Ye e dqYaYeon (dYoqbfr YobyYd]
Yr 3Y| Ewqo, 9| . co0| E3on o9dqboasboj Y ¢éqf bE| E3q €
qgagqpnqgqboF o9c6dEIbO bE wqjods ode oadaq dqaEsY3Ibo bY
269qdquwquwE. aaoawyY dE | q o e Y9 FwaqaVrbqrdWho cjdopasmc
6do3qbF ecoObFeFwWE dYdosqoBFE dgqg bgq pbpoRq 993ddY¥YsyY qe
cdgqoeodY jofdY¥Yorvoa doEéYabodosy. ] oéf Ydoon bBbE 3Ydoe
3qa¥Yek, 20adqe dq 95qRYa92 e6do|l qeso3Fws vobdoadoaes Y|
coecdq3bojeB.dqdqoijp¥ngbrqi ogYoekE doEédYabodsas¥ | q e66d2
Jga¥Yeon ¢€do|l o | EIBE o [63IYe vobdoadoesa¥Y| E

ndoagin Y+r3IY| FwE aoagoedqgYEHEN[7] [ o6 1744. {0o0QYbq, dEf 0
3qboady¥Yasbo cdYoa¥Ydbos Y qFEabyvdyYd HEecqaEdpijivyedbb i sqr+ I Y|
t EdboIEDE DE DbDYro: oqad¥{EBbdYqb, ¥ro¥doeHdsYs
90df Y| BE qaqoddddEBFlcpedq3zrby¥ edqdqge gagqnqbo Y | q
| adbobY3> bqeodoso| Fwg | qgvmaedFqE2YWlceogqgdgqwquwq ed¥Y e
Qoo QY YrIY| FwE dg DbEfrYIE ©d¥oas¥3bo o2e9qdquwe,q E
eobosadb¥Ye adao 3 FZwmjoxqdboqm b ERWHEP qd Y| EaE, 2€BF¥erYy o0(
QYo q bl ¥pbedaqaboj cdgdgeloj dEbBUEMAuE sqodY|l q o ogakc
bgaYbqEdboij cObEGREWE DpEooqdYpFEwmk,oo qoseodidYob v EdbY| q
Bauschinger [8] , Engesser [9] , Tetmajer [10] , Karman [11] Y Shanley [12] ¥ Dopbboi} Y
ddej ¥

YqhesYo, cobEFEeRFwq Y | o¢Y¥YoFe doERgvqhodaYe wHEbeve Y
qaqpnqbEosE bY|l q a3qe sdEwqbo YrIVpHdawedYabjpdagFoba|
YaY éozdbdr YODO| ). tEfr3o|lgqp qedeqd¥YogbosFab¥Ye pnqgoo(l
bangqdY3>eYe o9qeboaoj Y E, edY¥Yopquwqbo | q QF o9Fbeor Y(Db
doejpopdng YfrIY| FwE. @ 2669590 daa3F|a, 2€a¥3Y Yr Y|
dq pojoa jdoe¥YdEoaY o o9dY oFoYa¥Y| q:

T aoeFabo Y+ EY|qE WY ¢o03F3EZwq)

T Qrdoaodfr Yobo YEIYY EFrRqwq ocdagdgeBY YDE3IY| Y dE aoe
dE3IY| Ewgqp ;aYpnoJ3E

TjaogFabo Yr bYgRU(s0drWoVogoazddr YOoODOE W) Y|
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OFdEesqd¥Yds¥Y3sb¥Y o¢avosPbe¥r YGMalb FaYeoIEbYe 3qaYs3|
gaqopqb#dpFe FEr EbY do 2HF da¥Ys3 ¥

JaYell. Of3Y| Fuwqoga@@bIEDbYe qaqogbEsFE: aoeFabo (a
gqydosodfr Yobo (ddgqqybg)zbwmoida ¥d Bafb o)

0oceFabo Yr eYQAWgoddBdoE3Y| o o JIY¥Y(e dEIY| EwWwE f ¥Y(Q
cdqdqeB, ogbodibqdYo¥adFAPa#dyya| bYe 330doIE f YO JIE
cdgdqgek (9] . 91 003 E e)pecdagbozyjgqre@doppdageE ¥ Yrpobpqhoa 6
aYnodFE o sdqdges odoF| DasRyrddo mopuuphedambdl Y 3 Y| FwE
5dq@BPE ¢gadq pEWE Ya¥ [oqQbdEeni qbeldy|pdYdeup B daq3boj edqdq
YraoRgboj bFEeoba edqYoYdeFEF.

OYdoodsr Yobo YesdqQFwEERBEEFDOHY| SEIYEEW 920dfYY QoI F

c606dq3boj edqdfhe@EDbo Y dqooE3Y| o Y VOEbIBEHRPmITDb O bYegr
330do3F fY(o3IE e602e6dqgq3boj cdgqdqeE. pdaqq dE3IY| Ew
c606dq3boj edqdqel, j94dYdoeFa¥p g, wgdoFay¥Y dqao3¥Y co6e
cdEdpoodoE3Y| e o 3Y¥Y(Je vdosYe sqaF. OoRYDE scoaoesFc
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2e9qdulyqY § qoonqead¥Y| q qaqpbpgbsFk, Y 69 3qa¥Ys3YbY DFEal
aoevFaboj Y jaocogdgEaPloi YrIY| EwE

O0o0(q jao¢RabBYFFRwOodoaFE| o dEIY| Fwq fYQo3IE c06dq3bhoj
waqj 03 Ye cdqdo| bYe Jegqdupdovd Ed BeaYxb E co| FIE sdEbd
(aqedYomrod Y| Fwdr/ YaY dqo(gE3aBPodr Yobo Y¥ 3 eelobuba § 9
c606dqa3boj 6 dp RArd I 0009 FFakdE Yr 3Y| EwE 230} 26
bgoeedawqbol o RYBY qaqoqboF (e RYDbY Yrpngho dao
sEsxFel, Yo(Q.).

O8 YO, O8 B6A | OtB8sOEAQS Ot ObOLY] e

yqgeoaYed pDgoo(dF EOEqUE¥YEeYH wqdogfhRBIaEJE¥dosodr YODYe
fj o0 FabFeYeFE YrIY| FwE | g QqFEDPEd (qodosebho: md9 o qF ¢
finite element method (FEM) -YO6), bpqgqsoQE eob HHfiie stepdniteod (

(FSM) -YOd) ¥ jaqbgdFEa¥Yr ol Eb FEq bojgenataisedbeamd dhedey (GBT)
edeYqhoosYn, | dEed Yoy OdoY veodleowyq fE dgesquwlfE 232j ¢ EQE
QFEEdEDbqQ Y YfroaoJ3Ebgq (Az3Ydesqfi) Ya¥ edoYr3okbo evoDg
Yr 3Y| RGIE

Ooe eobdgbEYVYOFaBbFEaYrE fF | dEbYabqgq odaoldq sdods
cdodEde@8 dqdbods ed3q ed¥Ys¥szsbq dYaq Y¢r 3IY| BEwE fE ¢
gaqoqbsk, dqequwqgq 9j dEDbY3qbegdbygdhiGomstraneddfidite btripe

method (cFSM) - o YO qd¥| qbsYdEbo ©F odQdghYIRFwe IYeYe o
qaqoqmFEBEmddghagbg JaRYbq fE o9e689q jdEpbYdRFmWBAdadIq
dgqequwgq fF o9e669q jdqEbBY3abq odaodq JqopoR4] el Qddewyf bE
dEQdREDE o dOUFSMBq(Ye. 5.04) [13,15] , dEfr 3 Y| qbop oQq dsdEbgq
Schafer-a ¥ wqj 9390ij o9 JOnE Hopklhs @b Y3 qdf Yoaqoa o aKFas¥Yonod
pfr YoOFwq o 02¢€+f+Y¥Yd edYdodosdF 0209530 dIUFSHS |dag g ddqmagma b
dFf 30| o. Y q f16] 2 Schafer ¥ Moen c dq Qu ERa we©dqYdqFwg o0o2dgqaf d
daqégkByYbon qoaqongbsE 95dFeq bE pbpgdssa 290953020dEF & 3YBa o
Ydo oyjf. dx22| ¢ dYeFr Ebo YOdb dgqequwq qaFEdsY3zbmgdrgaB Y| b
o YOO EbHAYt{¥¥o3qbYe HFEWABDbEHITEFY Y| FwE

jaYsbXObd EbHaWwiEdosYaboj YrIY| FwFE osFEbesd¥Y@b¥o oqeameq
|l a 9 EZewnhZaboi eFEdFedbadF.oa pgr ¥Yd ofqoq dgqoaodpEs3 Y|
cdgqdqe®Z o wqgqjodo| dqEIDBY ¥ IED wq o93ohquwqo doqEsboa
bEecdqdqEe @editgieoo dosIEdYdERY IEBEHE dqeb¥3zeon ab¥Y3Iqdr
9 OYdEégoboa, 6 0 q 2JoKahaith 3 Y ¢ @& d oSvestre -F [17 1 20] . LbY doa
dEf 3 YaY dGB™BE2qder.2)[21], o ®©o|l qop | q | 268 @23qe 0o} oauwq F&
gaqopqbsoasq é€qgf 29930dE o dqe¢do.
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AYAWHa NomyTanaca, mm

JaYe22. OdqY3IFE qaFEdsYaboj eYRIQb|gfourZe *¥IFEDY qaqpnqbs
coedqaboj esdgqdqeB (YOd dgqdgqdiff) o vdee&xEle YOOL
EbFEaYfrq d3o| dodqb¥Ye 3dqdbodsasy¥Y Yrd3Y| EwE

ndodE3z>ab qoEdoa¥Yzboj Y¢r 3IY| EwE o9EFEbeofr YdbYe qaqonqgqbEol
ofrq@veFabo Y qYdsodfr Yobo ¥Y¢r3IY| Fwq o@2evOoOa¥Yeod da 0po(q
qaqopqbRBEoRE (Od)bjgel¥qY(sdodqYngbr YobysBlidp YOBA Jqa¥Y

dEsYwgby¥Y oQ | qQboqQYqafbjrb¥anfh Kudb Y3 q oqbopogbq bg be
o¢doaedIEoaq, 9q do 29jdEBY3>gbY | qQqYbo jao¢éFab¥n o0¢éa¥:
cdgoeodbos oeYdEDbYE pqoo qE, YO8 Qo 3ockoodvr JEBBO Y
fjqoopgqed¥Y|lq. L3Qqq dq edq d3Iqj B o¥Yda¥Y¥ bBE 02093o0dq o
cdobg Oo¢éa¥YeF wvo|lq dgq po2jo 2| FIYoaY (daR [ qQdboj qact
eobsadbgqg odaodq. ] B Qqdejq dosdEbq,vf 2¥|oEudbedYrids Y |
do¢| qeay¥Y3Iboa o03qgqba YDbRquwqdeE, edY 3qpooe | q 3qdso bq
bgeoaYeo (qqdqs¥YbE, caY e dFOAXY bl oD#F a ERqwWE bqgqeoj

2aYeFE. t E¥ aoj la 699 dg o9¢a¥3Y Yr3Y| FwE | E3IBE]
RODEYDE3IY| E aoeHFabYe, (dYdsodfr Yob¥Ye Y joaogFab¥Ye o¢

pfr YOE| oawyY o 0oéfrY¥Yd o9dgbesbg pnpojowbodoas¥ o 62jaqQs
EFbEaYrq YredUOE@MEaYeod Yo qb Fooks IOHK YO E 3§ dpRbe dq
fEeBoaYoaY QF YO0 Y o@B¥FoFodBEQ& r E 5 qdeqdhvaIviaube i

2e9qdquwuquEa¥Yel qaEdsY3bogddVWer 3qd EouEb Fo E ¢ 0§ copnqgbac
eopgeaqedboday¥Y o YboqdedgqoFE3 Y| Yoddrag i o Bo Kxbbogg ¥ e o
cdol qeso3Fwoa. | 90j3qdae B qdd F Cn eeeood Yo q YOd o | AC
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| q doEbQEdQq Mo dad¥EF aFdlqgoFZos Yo FE 23aqq, EbEaw¥Ws3bddo
qYongbfr YobYdEwg o edied obsYr,q jblad HFaBd doeodon . .3EPEIEE ¢
QYongbbYdFwq qoaqoogbEsE dE doecKEopE o dgqédes e6dqqdosFdl
lad bY| qupEmeadFEongbas¥Yn doasdqd¥YopE Y cdEFEIYab¥Y3YpDE

23. 60y 6t OYOBYydDAGYA O ypYds OLOA O] dot AOOEAQA

| O€f Ydoong b b s V|IEDEaYe o 3IEDbYe qaqopqbFEosE eE YfrIY| E
Yao¥(Ydoodf Yoboon ogda¥Yea, ocdHuE ogbEINXdodEREDdSY do o
aoead doFEIBEaFE edEoeq gaqoqboaq Y gagqoqboaq ddq
dYooFE3YEEPE3YDPEOJE © dgéds poRq @GBrde YAPhodY¥po ZFaoa b &

Fonea¥Ysadq e92ao5Fafld FO dvorndgvb sEVUEI q Y e 3 Yo e ofBsyy oy el o
f ao@gFabeoamedYobogno-®mbar YOobOoOD) Yr 3Y| Fwo, 9q dq dbEoc
qgaqpqbEosF cogda[VY| EoX¥odE o dqg¢ds bq YjdE| s f+bE3E| D
odaYel YrIY|  FwE Y Ybogbf¥YoqoFE we©dYoY¥Ys3boij 2695qdquy
YdodERYIFWE 90von edgqoeodbYe bqeoa¥Yeos dq3qb¥Y| E €Y
cobEGRFWE qaqponqbEosF oadaqQqQ (qqo&alklE Frmbso dEI WY iZ wéZdY 3 q
dao3| YbRquwqddeo |[YdedBadgboij Qql d93EF e6dY¥YsYdeFE Y
bY|l g edY¥3oeeHFo 3qa¥Yeoa ecERwa,Y ¢l ooZQHEd YmE qa qhqpeédda ¢
odoedaqgqboady¥Yabo o2e5qdquaqehoe dogoechog b seqgd qgdge Z dEJIGFKDB B qb q
pghadogbo dedqj POAFEY oo q@gdqbq®F dF daoRgb¥Ynop
YIY¥3abYe oevdowquwBE doa o dionpn Y dag EtRY IRluasOdWde YBYEQ Y

bangd¥Y3ed YdeYoYIFwq 9 3ga YoHeretal d[a3] ,deModoeay¥Y da (
ft FeBo3FeBFE QK JqfrE Yfropgho DoDEedYoKFab¥Ye 3IdqqQdbodsy |
ponqgbosF dEIY| FwE odosFE|q aYbqEdbE, EKFa¥Y Y QEEDFKE; Y¢

FE3YdY o0QqQ 9YcE Y odaYeFE o09evFEfrE qaqpqb oyl e(omo vIBaufpyy
gdo| YdodERYIFwWE 23o9j o9YecFE | q o2dEhHhq[R4,263 26 d83pgbo¥Yo
Y bE qaqogbosYoE dE oDFEa¥Ypn Y jodoso dEdeodqhqb¥n o9
doogodq pqoFBab¥Ye c2a¥Y3F o oev3YVY@»mM3rakEqYebyYe dYdsq
231. 60686Y86yY DO [ nddt 686y0 nt ObO) OL Y

nd3IF qedeqdYongbstEEWEOCEAHDYa Yeo I oo qb o IOEH YD E o

dgégddee | 296 1971. Y 1972. Yu¥Dpvid [88,3]c.d o¥ Hwrbd audde

[40] ¥ Sivakumaran [41], [42] bEdosE3IYayY o0J3H|IFEovadbcFoYIFWE doa

Yr 3qQqbE DBE edEoeBmoddBEEgn IFoEJY3IQE YioHa Vo Fe dosEgYact
60 edB¥vdgq agoevFabojnordafglegqgba®¥Edeq JE o dbBdaodad o

99Y3q bE dadsvesyiheoosqdquiwE Yo Y IoB¥E|l g YoEO o99Y3
bE cadbEgYav¥Yoaqoba bod¥Y3Iods. dFeohq, 99ed¥3Iqgqbo | q
FQqe 3Esosbo 6do| qeso23EDbY eo0dY¥doquwyY ccodbBdaeyWy oFQqE
dgdqdboFnagd 2o Yvdf ¢ d o | g eCSASLIIEWIP74( [43] Y Specification for
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the design of cold -formed steel structural members design [44] , dgdopndsoi B | ¢
dq3¥Y¥fr Y| E 23Ye e6doeYdE €YaF bgoeceo(dbE.

yqgeso eEdbBY| q, 2Yobo qedeqd¥pngbosFaoaboduwWBdEYaRFwq,
doPuetal [45] dEQY ©93dAYIFWE o09Y2BIDBdEIRIREGE c606dq3hb
cdqdqw@&Y dEfraYaYoF HEIzdFH q@FEr nEodbBmBOEFE)NJEDY DE
l adbo| ¥qoXdp IYJdYDbq, d(¥EIEoGE ddqqYbyY JIYdYbaq dq¢gd
0930@Y 20j a003Y0E coscdqaboddecodio®dger@ogad¥a YRE Y c0+ Y3
2930dFo9bo o909Y30 DHBE doFwquwq bod¥Y3Iodos¥Y, 6dq¥Y 3qpna | q
bE| Yf dERQbBY| E o dooohlljodgd¥dewosydrdbd oevdYdoe qoaqesyYd
6023de¥Y¥bq e606dqgq3bojocaljgodmE¥nE 9d26dq3aboj edqdqek

| E abFEesdgqhquwgagon dqEszabEddeYe d#Eydas#ERwdos¥WdY JER¥IFEaE
3Y¥eq fFoeoeBYIFaFE boangqd¥3zelF YdoasdERYIFwWE. Yghe ed3
edqFoeYe doogo9dEJWHE oodagddewgqby¥Ye bE 1998 Yjoor@'wheq

d e d o0 3 qdoeXbdel -Rahman ¥ Sivakumaran [46] . Aa s o dY EFdi¥ @dqJaBWM ¢ E

| adbE3>Ybg fF 9ddghYIFwq bodY3Iods¥Y, 3Y| o doe e6dq3¥Yr
dgr aa9 oY E MmMepdzagqYerngbosFabYe YdodERYIFwWE o c020doo
dYeo¥O08 bpoQqqa dq dEdso| Eo o2Qq | qdbq 3qs3ds¥Ybq ed!
fgopngodY| B Y 9o cdoFoy dFupaduEd Y ¢ cq3gadbi dYnqdEY3bY.
podgqaYdqFwgq fY(JoJ3E 96dqgq3boij 6 d qpdbofestb ¥e ag ¥ e Yo b(YO S of
Boadeq. tHEdBHODdEdEe I Feidl Foadbmogf wgqg IdeFE doog¢F | q Eea
cdgqeo evdoosqgidpaesg (doe | q JqrF eddoadBEaadglBFqOE o
cdodsa¥Ye eoh#® DB q, ) 2€f Y(d das g Yaq 9f q9q Y 60
YoeqdoaqeaYi¥doe aoevFabgq dgqoaodpoE3Y.|qy ofdE oK Ed Yeodogsddyye| F
a9d3o| gby¥Y adaody dYnqgqoad¥Ya3boij odaZu#duZq d Y qhle ¥ D F
codpnpFodFuwEk 9 doe 9590 dde o |Abdel Ralth@qree F47FV | ¥ e Hra E QF
bgd¥nqoad¥Y¥3bhy¥Y o0ga¥s3yY YadWiWFwWE bDEHo#EJdddaqp doEéYabod

Shanmugam Y Dhanalakshmi [48] de dedo3qa¥ bapnqgqd¥3es cFEdEpnpqgqosFEdd
lag dqqfroaoko | gXOBdosEIBqQDE onHBHoedEdEEPED DHDodY3Iodsoy
ceaFZQb#gayYeo I HieweE oG Eo2ecdgaboij c EFqQqF¥HEDY ¢ K dbBoqoadyY
dooad¥Y| Y do 3Yoservodsos gagfo¥FoQdmuodrssybFEdosowyg dY 95q3qus
33ddosouwgq. YOb poqqe¥dEXiqpne diwgr Yd fFodoEFa¥Y DbEecob
cdopnqbRYJ3Y (] daé¢BYDbY F,YQoe¥HDd codfdqdedbheF | gopnqgqody]|
YoeqdoqesY| q o 202dpDY wmoo¥erd Fudgrd e b qyYr 3 Y| FwE. OFo
bE3IqQdqgbono YdodERYIFwoegoo¥ QBBEVMEG doo qqaF Y sdqQaoR
| b E3>YDbE bodY3Iodoas¥Y c0293dhgby¥Y DbDE odboradsofqiyfal
gedeqd¥YongbosFabYe Y boanqd¥3e¥Ye YdeVYoYIFWE o a¥YoaqdF

Oo dEpopgle2l1. Jqek, 2ddqhY3IFwq -obpalVrelonddBEYY ce adgZadhmoa b
| q t FeoaqdFEao dEpo co0f bEIFwq cEqFEDngoFEdE 6060dq3b:
SYWODbY3Sa QORI YQE W E Qb FEFaYe oI EbYe qgqood@ER EagBEIESY
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9 (a0 ¢dF(@bgqredyY)bgnonYeobgedd¥oPulg qago qbdEdEquwysdodsa Y
2930dadbEosE eF bHBo3opn YdodERVYIHEepepms PaZEIxs®B| ¥ doa (doob
20aY3Y Yr3Y| EwE (QqYdo o dModho ¥ YSchafeg advas Yb EFa¥ 3 3 qayYeY
bEedqqBE g a FdpEIYaFE f E 6do| qe 9 33¢kurge seJodzoCheoq b £ 9 E
dE 0930dYnE o odlé¢dar EDHDHOBBE D E d3qogdgoacdIEoabon YdodFE
cdqddoF3IRBqdoxemoaddes| qYMognd 94H]3, Y |3V [eY] g joaYod®p d ERY 3 E WE
tEoadq o¢| EIR oM OdeYosYIFwq (g oadEhqbhoaodFEIVoHLD e Yo
doa¢o23Y¥YnFE ddqquwq JgaRYbq, dEr CEoa&d @aytro j QI &d qal e
dEfr a¥YaYoa¥Yn JIYAYDENE dadBdEY| ¥ 993 dhYI&wudqqalfs Y|
Yfroghoa aovEaboj ¥ qYdsosodr Yoboj Yrf 3V oBwH Y B Gi oddgogd
0o0evE3Y aIodddR daqé¢dE | g 92qdgqhqbE 9sFeo cQEYady omoe
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