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1. Zkomoc kot Avtikeipevo tou lpoypauuaroc

O oKOTOG — aVTIKElEVO Tou Mpoypaupatog — Epyou ouvictatol oty OswpnTikr Kol
MNapapetplkr Alepelvnon ¢ SuvaTOTNTAG TTAPOYWYHG AUECA EPOAPUOCLUWY KAVOVWY Kal
OUOTAOEWY, TIPOKELUEVOU ETUTEUXOElL N OEOULK €vioxuon UPLOTAUEVWY CUUBATIKWY
KTlplwv pe dEpovta opyaviopo omo OMALOHEVO OKUPOSEUA HUE TUAWTHA, HE XPAon UNn
EKKEVTPpWV XaAUBS VWV cuvdéopwv duokapiag (concentric X-Braces).

TETOlOU  €l60UC  KOTOOKEUEG, HME  TOLWXOMANPWHUEVA TAAICL  OMALOMEVOU
okupodépatoc and tov 1° 6podo Kal Avw, PE TUAWTH OTO LOOYELD, AITAVTWVTOL KOTA KOpov
otnv EAAnvikn Emikpatela. Autég, wg emi to mAsiotov, £€4ouv LEAETNOEL — KATAOKEVAOTEL e
Baon mohaldtepoug KavoviopoUg (mpwv to 1985) Kal KATA TEKUAPLO Topouctalouv
oUENUEVN OELOWLKN TpWTOTNTA Lolaltepa oTNV MUAWTH KabBdoov:

(a) H muBavotnta Snuiloupylag «uaAakol 0po@ou» UTO OELOWIKEG SLEYEPOELS
elval 8lalovtweg auinuévn yla TO LOOYELD, HE YVWOTEG TIC OXETIKEG ETUMTWOELG, oL O€
ToYomMANPwWoelg avwBev Sev €xouv AndBel umoYPn otov UNMOTUMIWEN ylo TO ONUEPLVA
S6e60UEVO OVTLOELOULKO OXESLACUO.

(B) Aev uTtapxeL opolopopdn kab’ UPog katavoun olte t¢ Suokapiog oute
TNG AVTOXAG TOU SOUAOTOG, YEYOVOG TIOU TO KABLOTA eUGAWTO o€ SADIKEG KIVAOELC.

AOyw TWV aVwWTEépw, OTo Tapov MNpoypoppa peAetatat n afloAdoynon HEow
BEWPNTIKWVY KaL TIOPAUETPLKWV OVAAUCEWV TNG EMISpACNC KOl TNG BLwolpdTnTag TS XPAONG
pUn €KKevtpwv XaAUBSWwv X-cuvdéopwv duokapiag, wote va adalpebel (N vo pelwdel
aLodNnTA) N oELOUIKN TpWTOTNTA MAALGLWY oo omAlopévo okupodepa (0X) pe muAwtr. H OAn
peAéTn Baociotnke otn ¢lhocodia TNG «AMOKATACTAONGY TNG CUVEXELAC TNG Suokaupiag kat
™G avtoxng kad’ Uoc, mapd otnv onoLadnmoTe evioxuon SOUIKWY HLEAWV.

2. MeSoboAoyia

Meta and Aemtopepny BLBAloypadikn avaokomnon kot Aappavovtag ur’ oyn ta
OLLOAOYOUHEVWC TIEVIXPA OXETLKA guphpata, To Mpoypappa vlomolbnke os tpla otadla,

TIOU £X0UV WG €€NG:

2.1. Napaustpikn UEAETN

Me okomo tov mpocSloplopd tou glpoug SuokapPiog KoL avtoxng mou
ouvelodepel n mapoucia X-cuvdéopwv amd xaAuPa (xwplc EKKeVIPOTNTA) OTN GUVOALKNA
anokplon mAatoiwyv amo O pe MUAWTH TTPAYUATONOLONKE TTAPAUETPLKY) LEAETN LECW TOU

£181koV hoyloptkob RUAUMOKOM™, n omola cuvorttikd mepleAdupave ta akdAouda:



(a) Mpocopolwon kat BaBuovounon tng cupnepldopd xaAlBSwou
GUVSEGHOU — EVIOYUTIKOU HEAOUC HE XPron Tou povtéhou Twv Remennikov kat Walpole!? pe

KOTAAANAO ETULUEPLOUO O€ LWVEG OVEAOOTLKAG CUUIEPLPOPAG UTIO avaKUKALLOpEVN dOpTLON.

(B) MNpooopoiwon kat BabBuovopnaon TG cunepLPopag TOLXOTANPWONG
MEOW TOU otolyeiou TUMOU eAatnpiou oe cuvduAOUO HE TOV KOVOVO UCTEPNONG Tolyou

m\pwonc Staywviou ototxeiou tou Crisafulli®*,

(v) Mpooopoiwon kat BaBuovopnon tng ocuumepldopds paBdwiwv
peAwv amd omAlopévo okupOdepa HEow UloBEtnong evog Lolaitepou otolxeiou Sokol —
otUAoU, To omoio AapPadavel ur’ OYn TN KN YPOUMULK Ccuumepldopd UAIKOU, evw Ta
Slaypappata pormwv — Kapmulotitwy kat aAAnAemibpaocng afovikol doptiou — pormng

amokTBnKav omd to Aoytopikd MyBiAxial®.

(8) YiwoBétnon tng dlhocodiag apaipeonc TN¢ OELOULKNG TPWTOTNTAC
TN¢ MUAWTHAC, UE XPRoN KN EKKEVIPWY XaAUBSWWVY X — cuVvEECUWY, UE OKOTIO TNV eMiTEVEN

OUVEXELOG TNG SuokapPiag KaL TNG avIoxne, xwplg emibpacn oe AN SOULKA PEAN.

(g) YroB£tovtag TV MUAWTH TOLXOTIANPWHEVN, KOL TH CUUNEPLPOPA TOU
OXETWKOU TAaloiou (MARpwg TtolxomAnpwuevou kaB UYocg) wg onueio avadopadg,
UTIOAOYLOMOC TNG TAEUPLKAG avtoXNG Vine Kot tng duokappiag Kyr Twv TOXWV QUTWV WE
Xpnon tng afovikng oavtoxng kot tng Suokaupiag twv Slaywviwv otolxeiwv ToUu

TIPOCOUOLWUATOG QUTWV.

(o1) Oswpnon Twv 0KOAOUBWV YEVIKWVY TEPUTTWOEWY TMAALGiwY, TOU
QVTUTPOOWTEVOUV TUTIKEG KOO’ Uog eminedeg Slatdtelg Tou hp€povta opyaviopol Twv UNO

peAETN Sopnuatwy (cUpdwva pe Tov Mivaka 1 mou akoAouBei):
(oty)  AmAG (un TowomAnpwuévo) TAaiolo, tou £xel peletnBetl
HE TTOAQLO OVTLOELOULKO KOVOVIOUO
(oty)  MAAPWCE TOoLXOTTANPWHEVO TIAALOLO
(ot3)  MAaiolo pe muAwtn
(oty)  Evioxupévo mAaiolo (X-oUvdeopol ot mMUAwTr, Toixol amd
tov 1° 6podo kat mavw)

KOL OPLOMOGC TWV TopapeTpwy Suokaupiag K Kkal (mAgupikng)

avtoxng V katd nepintwon

Kge : Avokappio Twv avwtepwv opodwv tou amAol mAalciou
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Avokapio Tou Looyeiou Tou amAol MAALGLOU Kal Tou
mAatciov pe muAwtn (Kp = Kgr)

Avokappio OAwV Twv Tolywv os évav 6podo

MAguptkn SuokapPio AWV Twv X-oUVEEGUWYV TOU
Looyeiou Tou evioyUpEvou MAaLciou

AvToxn TwV avwTepWY 0p0dwv Tou amiol TAaLoiou
Avtoxn Tou Looyeiou Tou amAoU TAOLCLOU KoL TOU
mAatoiou pe mulwtn (VP = VBF)

Avtoxn 0Awv Twv TolYwv o€ évav 6podo

MAgupiknr avtoxr OAwv Twv X-oUVSECUWV TOU Looyeiou

TOU eVIOYXUHEVOU TTAaLGiou

Mivakag 1. TUnmog mAaioiou kAl MAPAUETPOL 0pOQWV yla Suokauia kot avtoxn
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Q Yroloylopog tng mAeupilkng Suokappiog kal avtoxng, mou
amatteital va nmapacxeBolv amnod toug cuvdEapoug, £tol wote va analeidBOouv oL coBoapeg
KOTAKOPUDEC AVWUOALEG — OLOUVEXELEG TWV TTAALGLWV PE TIUAWTH, CUUDWVO LE TO KOTWTEPW
OKETTLKO:

KaBooov o okomdg tng HeAETNG NTavV N «adaipeon TG OELOULIKAG
TPWTOTNTAGY e TomoBEtnon X-cuvdéouwy ota GaTvwpaTa TNG MUAWTAC, £ival Aoylko va
LETAXELPLOTEL KAVEIG TO TANPWE TOLXOMANPWHUEVO TIAAICLO wW¢ onuelo avadopdc/Baocn.

YroB£tovtag Kal TNV MUAWTH TOOMANPWHEVN, N TIAEUPLKNA avToxn Kal n duokauyia Twv



TolYwv auTwv Umopel va umoAoylotel KAvovtag Xprnon tng 0foVIKAG avIoXNG Kol TNG
SuokopPiag Twv dlaywviwv otolyelwv (mou mPooopoldlouV TIG ToLXOMANPWOELS) e Baon
TI¢ €€LlOWOELG:
Ving = c0sB (0.5 f) ¥ wy; t; King = €05%0 Ep YPPwy t; (1)
OToU, Ny, €lval 0 aplOUOC TWV OVOLYUATWY o€ €vav 0podo, f, Elval N TPLOUATLKA AVTOXH TNG
Towyomnoliag oe MPa, E,, elval To PETPO EAAOTIKOTNTAC TNG ToLXomoliag o MPa (E,, ~ 500 f,,),
W, €lval To evepyd TIAATOC TOU SLaywVLoU OTOLYElOU TIOU TPpOooOopOLALeL TNV Tolxomolia, t;
glval To mayo¢ ¢ towomotiag kat ¥ sival n ywvia Tou Slaywviou OTOLXELOU WG TIPOG TNV
optlZovtia. H otaBepd 0.5 mou moANamAacoLdlel TV MPLOUATLKA avtoxn tifstal yia va AndOet
UTIOYIN OTL N TOLYOTIOLO PNYUATWVETOL KOl XAVEL AVTOXH Yla TTIOAU LILKPEC TTOPAMOPDWOELS,
omote n tun 0.5f, elval pla ektipnon tng evepyol f alOmioTnG avioxng the Tolxomoliag
OTOV UTTOAOYLOMO TNG TTAEUPLKNG AVTOXAG LLOG TOLXOTTARpWOoNG.

JUVETIWCE, Otav Sev umApyXouV Tolxol otnv MUAwTtr, ta Viy kat Ky Ba elval to
ENELPO 0 TAEUPLKA avtoxn Kot Suokapdia Tou amAol MAALGiou o OXEoN UE TO TANPWG
toyomAnpwpévo. Opilovtag to Adyo petafl TNG avtoxnG TNG TUAWTAG KAl TOU OHECWS
unepkeipevou opodou (ue tnv umdbeon OtL 6AoL oL mapandvw dpodol €xouv TiG ibleg e
oUTO L8LOTNTEG) WC P KOl ToV avTioTtolyo Adyo SuokapPlwy wg a UmopoUpe va ypaloupe:

B (Ka + Kp)

(Va +Vp)
o = _

15t piloti 15t piloti 2)
(Kgr+KINF),nd (VBr+VINF),nd

omou Ky Kal V, gival to éAAelppa os Suokopdia Kot avtoyr Tou mAaloiou pe MUAwTh, Onwg
oplotnke mponyovupeva. AUTEC ol TIEC Ba avikatoaotabouv e Ky Kal Vy otnv mepimtwon
TOU evioxupévou Thatloiou. TIHEG Twv o Kol B8 (osc pe t™n povada KatadelkvUouv
opolopopdn katavoun duokaupiag kat avtoxng HeTaél Twv U0 MPpWTwv 0podwv (Looysiou
kot lou kata ta EAANvika elwBota). To katw dpdyua Twv a Kot B urtoAoyilovtal amo Tig
eflowoelg (2) yua K, kat V, oa pe 1o undév. Ol TIUEC TWV UTIOAOLTTWY TIAPOUETPWY TIOU
UTIELOEPXOVTAL OTLG TOPATIAVW EELOWOEL UTTOPOUV Vol eupeBolv aplBuntika (6nmwg otnv
napoVoa UEAETN) N pe ar’ euBelog utoAoyLopoUC, av oL EELOWOELG QUTEC XpnoLpomolnbouv
KOTA To oxedlaopo. Oewpwvtog OtTL ta K, Kol V4 TPOKELTAL va UTIOAOYLOTOUV UETA TOV
K0BopLoUO TwV o Kat B, ot e€lowoelg Aappavouy Ty popdn:
Ka = o (Kgp + Kinp)yna — (Kp) st/ pitoi
Va = B (Vr + Vinr)zna — (Vp)sst/ pitori (3)
(n) Mpayuatonoinon MAPAPETPLKWY aAVOAUCEWV Yla SUO TUTUKA
mAaiola anod OZ pe tpia avolypata oe KAtoyn, evog TpLwpodou Kal evog tevtadpodou, mou
anotelovoav emnineda pépn tou @.0. KATAOKEUWV HEAETNUEVWY HE TOV EAANVIKO

Avtloeloptiko Kavoviopo mou (oxue mplv to 1985. Xprion onuUaviikoU oplBpol CELCUKWV



Sley£poswy, oL omoiec mpoékuPav amnod eva pacpa oxedlaopol katd EAK yLa €dadog tinou
B kat ogtopikn Lwvn 1l, umtd popdn xpovoictoplwy emitdyxuvong Baong HECW TOU AOYLOHLKOU
SIMQKE™. OL mapapetpikéc autéc avalloelg Bewpnoov otabepéc elte TIC THEC TNG
TIAPAUETPOU @, E AVTIOTOLXO UTIOAOYLGUO TNG eMitev)Beloag TIUAG TNG MapapéTpou B, site
HE oToBePEC TNG TIUEC TNG TAPAUETPOU B, Le QVTIOTOLXO UTIOAOYLOMO TnG emitevyBeioag
TILAG TNC TMOPAMETPOU . Me BAon TIC OVWTEPW TAPOUETPLIKEC AVOAUCELS KOl TO OXETIKA
gupnuata, mpoékuPe kaboapd OtTL ywa va emniteuxBel o tebeic otoxoC aaipsons tng
OEIOUIKAG TPWTOTNTAS TN¢ MUAwTAG, Oa mpémel n SuokouPia koL n avroxyn twv X-

ouVSEoWVY va uTtohoyilovtal pe BAon TIG OXETELG:

1.5<f<25 ev6 a=1.0

2.2.  Nsipauatki diepsvvnon — npdypauua mov vAoroujdnke

Jta m\aiola tou MNpoypdppatog mpayuatonombnkov TEcoepa MELPAUATA.
To 1° neipopo adopoloes éva MKPAC KAlpakag TAaiclo — Sokipo omAlopévou
OKUPOBENOTOG KOTAANANG KOKKOUETPLKAG SLofaduong, ol SL1acTACELS KaL 0 OMALOUOG Tou
omolou ¢aivovtal oto IxAua 1, und otatiky (pHovotovikr) ¢dption. Ta umodlouma Tpia
nelpapata adopovoav mAdiola (Slwv SLACTACEWY KoL XOPAKTNPLOTIKWY LE TO TAPATIAVW,
OAAQ evioxupéva pe SladopeTikéc To KabBéva Slatdtelc xoaAUPSWwWY X-Cuvdéouwy, UTO
oVaKUKALLOMEVN GOPTLON LE EAEYXO TTAEUPLKWV UETATOTIOEWY PeYdAoU Upoug (LEXPL TNV
ootoyia). Ta MEPAPATIKA QMOTEAECUATA YO TO amAd TAQIOLO Xpnolpomowtnkayv ylo tn

OUYKPLTIK afloAdoynon Kal Boabpovopnon Twv ONMOTEAECUATWY TWV UTIOAOTWY TPLWV

TIELPOUATWVY.
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Jxnua 1. Aokiuto amAoU mAatoiov



Mo to melpapota twv Soklpiwv pe X-ocuvSéopoug tnpnRbnkav ylo to
oxedlaopod Kal tnv uAomoinon Twv cUVEECUWV 0L AKOAOUBEC YEVIKEC APXEC:

(a) H avtoxn Tou cuothuatog Twv X-cuvSEéouwv va punv unepPaivel to
TIEVTOMAGOLO TNG KAUMTIKAG avioXNg Tou amAoU (yupvol) mAaiclou amd omAlouEvo
oKUPOSEUQL.

(B) H Suokapia Tou cuoTANATOG TwV X-oUVEEoUWV va eival g iSLag
TAENG HEYEBOUC E QUTH TNC TOLXOTARPWGNC, AV QUTH UTIPXE 0TO GATVWUA TOU TTAOLGLOU.

(v) Ol OUVOEDELG TWV X-OUVOECUWY LECW KOUBOEAACUATWY TOGO GTOUG
KOUBoUG Sokwv — oTUAWVY Tou TTAALGLOU OGO KoL OTLE BACELC TWV OTUAWVY TOU va ival EUKOAQ
edapuodolueg o udploTapeva Mol LE TUAWTH.

ISlalovoa onuaocia ywo to oxedlacpd elxe o TPOMOG UAomoinong Twv
ouvbéoswv pe KopPoeAdopata TwV X-OUVOECUWV OTIG TECOEPELG YWWVIEC TOU amAoul
mAatciov. Adyw Twv SuokoAMwv cUVEEoNC TwV KOUBOEAACUATWY OTLG BACELS TWV OTUAWV PE
™ Oepeliwon (pepovwpéva médha, meShodokol 1] KoltdoTpwon) amodacioTnke ta v Adyw
Koppoeldopata va unv cuvéeBoulv pe tn Bepeliwon katd tnv oplldvtia SievBuvaon. Mo
OUYKEKPLUEVA, N cUvdeon We Tn Bdon tou otuAou uAomolnOnke PECW UETAAALKOU KOAAPOU
ard ouyKoAANUEVA yUPW-YUPpw UETOAALKA eAdopata. To KoAdpo auto dev aykupwOnKe oto
oTUAO aAAG 0 pEBNKe eAeVBePN N TIPOG TA MAVW OALGBNON TOU KOTA UKOC TOU GTUAOU. pog
TO KATW TOoUTO amedpeuxOn péow eAAopOTOC BAONC GUYKOAMNUEVOU OTO KOMBOEAAGUA, TO
omnolo Bpioketal oe emadn pe to opllovtio eminedo otn Bdon tou otUAou (emidpdvela

£6paong). Touto amelkoviletal oto IxNUa 2 (eumpoadia kat omicBia 6Yn)

Zxnua 2. Tpwobdiaotatn aneikovion ouvdeanc X-ouvoeouwyv Ue ™ Baon twv otuAwy
H davw olvdeon kKoUBoeAACUATOC TWV X-CUVOECUWVY UE TOV KOUBOo okol —
OTUAOU UAOTIOINONKE HEOW €VOG PETAAALKOU KOAdpou mepl Tov otUAo (6ol PE QUTO OTN
Baon tou otvAou Sev ayKUPWVETAL 0T S0KO) Kal HECW €VOC AAOU KOAGpou pe T S0KO,

OMwc¢ ¢aivetal otig U0 TPLEdLAoTaTEC OWYELG TOU IXAUATOG 3.



Jxnua 3. TplobLaotatn aneikovion ouvaeonc X-ouvSEaUwy LIE Tov KOUBo SokoU-oTuAou Tou
nAatoiov

Elval epdavig n mapouoia otn ocuvdeon auth TO00 EAAOUATOC OTNV AVW
TlapeLd tng Sokou 600 kat S0 KoyAlwv TIou Slamepvouv TN 0KO Kol CUVSEOUV TO KOAAPO LE
autrv. To éAacpa auto xpnolpomotibnke oto meipapa HOVo yla AOYyoUC KOTOOKEUAOTLKAG
EUKOALQG. Z€ TIPOYUOTIKEG KOTOOKEUEG HE TIUAWTI N TOpoUsia Tou eival aveédplktn Aoyw
napouoiag mAdakag Samédou, omote n ovvdeon umopel va ulomownBel povo péow Twv
KoxALwv, oL omolol emiong xpnotponolnbnkav otnv melpapatikn diataén. H 0An olvdeon
OoXe8LAOTNKE KATA TETOLOV TPOTO WOTE va epnodiletal n oAicBnon tooo katakopuda (yla to
KOAGPO TOU oTUAOU) 600 Kol opLlovTLa (Lo To KoAdpo tng Sokou).

‘Eva LeyGAO TTAEOVEKTNLO TWV CUYKEKPLUEVWY OUVEECEWV TWV X-CUVEETUWV
LE To mMAaiolo armd OF elval TO OTL € TTPAYHOTIKEC UPLOTAPEVEG KOTOOKEVECG T KOA QP 0T
Bdaon kal TNV Kopudr Twv oTUAWV PUITOPOoUV eUKOAA VOl KOTAOKEUAOTOUV, KaBoaov ot atuAoL
oTo emninedo NG MUAWTAG eival MEPLUETPLKA eEAeVBepeC. H OAN SLataén cuvOECcEwWY EMITPETEL
TiEplopLopEvn otpodn Kal Avw/KAtw Kivnon twv KoAdpwv ot BACELC TwV OTUAWY UOVO
otav ol Staywviol oUvdeopol, mou cuvdéovtal He Ta KOAGpa autd, epelklovtal. Emiong,
outr n Teploplopévn eukapPia mpoodidel oto clotnupa pa mpodavh emTPOcOeTn
mAaotipdtnTa.

Me BAON QUTEG TLG YEVLKEG ALt OELS BewprBnkav €ylve oxeSLOOUOG TPLWV
ouoTNUATWY X-ouvdéopwv. To mMpwto cuotnua S1EBete Staywvia péEAN SlaTopng amAol
LO0OKEAOUC ywVvLaKoU L20x3, cUuyKOAANTA e TEooEPA KOUPOEAAOUATA OTLC YWVIEG KAl HE
€VOl KEVTPLKO KoUBoéAaopa oto péco. OL padeg oxedldotnkav pe avioxn UeyaAUTepn tTng
£peAKUOTIKAG avToXNG eKAotou Slaywviou pEAouG, Ta & KOUBosAAoUATH TIEPAV QO TNV
anaitnon aut cOubwWVA HE TN YEWHETPLa TIou uTIoSelxBnKe oTic epyaciec Twv Yoo et al”®l.
To cuotnua tehika O1EBete 2.6 dopéc peyalutepn avtoxn kot 3.6 dopec peyaAltepn
Suokapia amd TIC avtioToleg TIHEG ToOu amhol (yupvoul) TmAaloiou, OMWE OUTEC
LETPABNKAV amd TO TMEPAUATIKA amoTteAéopata. Ta SeUTEPO cUoTNUA UAOTIOONKE HECW

HeEAWV Slatopng SUMAWY ywviakwy 2L20x3/5, e AmMOTEAECHO TIEVIATAGCLA QVTOX O OXE0N



pHe auth tou amAol mAatlciou (emiong petpnBeloa melpapatikd). Ita U0 MPWTA AUTA
OUCTAMATA Ol TIELPAATIKA ATOKTNOEI0EC TLUEC AVTOXNG ATAV OYETIKA KOVTA UE TLG TLUEC TTOU
Bp€Bnkav otnv ¢acn MPOoKATAPKTIKOU oxeSlacpol. XTo Tpito cloTNUA EYLVE XProN HEAWY
Slatopng L25x3 kat n avtoyn kot Suokapia mou mpoékue and ta nelpdpota nTav 1.9 kat
3 ¢popég peyaAltepn amd TG avrtiotolxeg tou amhol mAatciou. Mpwv tn Sie€aywyn Kabe
TMEPAPOTOG TIpaypaTono|Onkayv SOKIHEG TWV UALKWYV TWV OCUVOECHWY (OVOUOOTIKAG
molotnTag XaAuBa S235) katl HeTPABONKAV N MPAYUOTIKN TAoN Kal mapapopdwon Slapporng
oAAQ KOl n Taon Bpavong autwy, Tou BPEBNKAV ONUAVTLIKA UPNAOTEPEC ATTO TIG AVTIOTOLYES
OVOLOOTIKEG. TEALKA, 0 OXESLAOUOC TwV X-CUVEECHWY €yLVe e BAon TIC LeTPnOeioeg auTES
TWMEG. Mia yevikn €lkova Twv Sokliwv kal Twv tplwv dlatafewv amelkoviletal oe

TpLodlaotatn popdn oto Ixiua 4, Tou akoAouBel.

l’i

(a)

(B)

Ixnuoa 4. Evéeiktikn epmpoodia (o) kat omicBia (B) 6Pn Sokipiwv pe X-ocuvbEopoug



Kat ota tpla mepdpota pe X-ouvééououg n popdr) actoxlag Ttou
CUCTAMATOC WG ouVOAou TponABe and Bpavon katakopudwy padwv e €va amo ta KoAdpa
oTLG BAoelg Twv oTOAWV. Agv mapatnpnOnkav pwyuég R Bpalon o Kaveva and to HEAN TwV
ouvOEoUWV OUTE Ot KATOO KOMBOEAAOHA TOPOAN TNV OVEAAOTIKN Tapapuopdwaon umo
MEYAANC TAQOTLUOTATAG avOKUKALLOUEVN ¢option. OL otvlol amd O aotoxnoav HECW
Snuioupylog MAAOTIKNG apBpwong, amocdBpwaong Tou OKUPOSEUATOG, AUYLOUOU TWV KUPLWVY
OTALOULWV KoL S1appor ¢ TwV GUVSETAPWV.

Ta koAdapa ot Pacel Twv otUAwv, ota omoia eiyov cuykoAAnBel ta
KopPosAdopota KATw oUVOEONG TwV OUVOECHWY, OEV KATAOKEUAOTNKOV UTO TUTOV
TAKTwong — aykupwaong oto damedo n tn Bepeliwon, oAAd pe epdavh oTPodLKn LKAVOTNTA
Kol eAelBepa va oAoBaivouv kKatakdpuda KOTA UAKOG EKAOTOU OTUAOU. H oUyKeKpLUEVN
grmuvonon — popdn oxedioopol Sev mpoékuPe tuyaia ald AapBdvovtag urm’ ogn TIg
Suvatotnteg edapuoyng oe MPayHATik Baon. Oviwg, os udlotapeva Ktipla pe dépovia
opyaviopo amd O kot MUAWTH eival pn mPAkTko (Kol ev oAAolg dkpwg damavnpd) wg
QVEPLKTO va vAomolnBel maktwpévn ovvdeon otn PAcn Twv OTUAWY (OUCLAOTIKA UE TO
danedo kal okopo SuokoAOTEpa HE TNV UTdpyxouco BepeAiwon). Katd ouvémela o
UL0BeTNBEIC — KL TIPOTELVOUEVOG — TPOTIOG OXESLOGUOU TNG CUVEEONC TWV X-CUVOSECUWY E
TIC BAOCELC TWV OTUAWV SLOOETEL LOYUPA TTAEOVEKTALATAL.

Avtiotolya, ol ouvdéoell Twv X-ouvdéouwv PE Toug KOpPoug Sokol -
OTUAWV ToU MAaLciou vAomolBnkav péocw SU0 KOAAPWYV, EVOG TIEPLUETPLKA TOU OTUAOU Kol
€VOG TIEPLUETPLKA TNG SoKoU aAAG Kol oUVEESEUEVOU HEOW SLapmepwY KOXALwY KABETA OTO
eninedo tou MAatoiou. Ta U0 autd kKoAdpa Atav cuvdedepéva PeTAEY TOUC CUYKOAANTA UE
10 KopBoéNoopa tou X-cuvB£CHOU, OMOTE ATAV TIPOKTIKA SECUEUEVN TOCO N LETATOTLON
KOTA PNKog eite tng Sdokol eite Tou otUAoOU al\d kal n wavotnto otpodng. Onwe Adn
npooavadEpdnke, to £Aacpa otV Avw Tapeld TG Sokol TtomoBetnOnke ywa Adyoug
EUKOALOG KATOOKEUNG TNG TELPOUATIKAG SLATagng. Ztnv mpotewvopevn Avon auto dev Ba
UTLAPXEL, TIANV OUWG Ba StatnpnBoulv ol Slaumnepeic koxAieg (to koAdpo Ba eival and navw

«QAVOLXTO»), OTwC PailveTal KoL 0TO MAPOKATW IKapidnua.



Bev TOTOBETOUVTON OF UPIOTAUEVEC KATAOKEVEC

Ot ouvbéoelg Sokwv — oTUAWVY, OTNV TEPLOXA EKTOG TWV KOAAPWY TPOC Th
ywvia tou mAalciou, NTaV oUCLACTIKA TIPOOTATEUUEVEG, KAOOOOV UTIEGTNOOV TIEPLOPLOUEVES
£DEAKUOTIKEG PWYHEG OKOUA Kal yla LeydAeg emiBAnBeioec mAeupikég petatomioelg (Tagng
pey€Boug mAaoTipuotnTag 15 Kal peyaAutepeg).

H ouvoAlkry amokplon Tou TPOMou oUvdeong Twv X-CUVSEOHWV LE TO
mAaiolo amo O KOTESELEE IKAVOTIOLNTLKY ATIOKPLON O OAEG TLG MePUMTWOELS, &idovtag tn
duvatotnta otig epeAKUOMEVEG Kal BALBOpEVEG Slaywvioug va mpoodwoouv oto cUoTNUA
v mnapatnpnBesica aufnuévn avioxr Kal TAACTIHOTNTA — LKOVOTNTA amoppodnong
EVEPYELOG. ZNUELWTEOV OTL OL OUYKOAANOELG TwV X-OUVOEOHWV HE Ta KopPoeAdouata
€Uelvav aBIKTeg, £xovtac oxeSLaoTel yla va avalapBavouv Tn HEYLOTN avapevopevn Spaaon
oo to cuvdeopeva LEAN.

Mépav Twv avwtépw, n SlaotacloAoynon - €mAoy Twv e€mnl PEPOUG
TUNUATWY, Ol GUYKOAANGELG Kl OAOL OL GXETLKOL UTTOAOYLOMOL TWV TPLWY CUOTNUATWY TWV X-
oLVSEopWV (OTNV opLaKn Katdotacn aotoxlag) éyve cUUdwWVO LE TIG avTioToleg SLaTaeLg
ToU EupwkWSiKa 3 aAAG KaL PE YVWHOVO T CUOTAOELG TOU EupwKwSLIKa 8 (yLal KATHOKEUEG
and xaAuBa). ISlaitepa & TovileTal OTL — CUYKPLTIKA — TN BEATIOTN AmMOKpLon HETaEl Twv
Tplwyv Slatafewv enedelée n 1n, ya TNV omola n MpayUatiky adldototn Auynpotnta Twv X-
OUVOEOUWVY EUPLOKETAL EVIOC TWV Opilwv TNG mapaypadou 6.7.3 tou Mépoug 1 tou EC8

(cUpdwvA Kal PE TG CUCTAOCELG TNG Ttapaypadou 8.5.5.4 tou KANEME), kaBdoov LoyvelL OTL

1.3 < 255PeHem = 1 443 <2,



3. Zuunepaocuara -TeAikéc Mpotaosic - Xpnowudtnta

3.1. Drocowia npotevouevng eméuBaonc

H mpotewvopevn «dountikn eméuBaon» - cludwWvA UE TO OPLOUO TNG OTNV
§2.3.a tou KANEME — yia thv ostouikn evioyuon ouuBatikwv KTIPLAKWY KATAOKEUWV UE
(PEPOVTA OPYAVIOUO OTTO OTTALOUEVO OKUPOSEUD LUE TUAWTY UECW UN EKKEVTPWV YXAUBSIVwWY
Xlaotwv ocuvdéouwv Suakauioc — eloayel pLo eVvaAakTikn ¢plocodia. Autr cuvictatal
otnV ULoBETNON NG aPAipECNS TNG COELCULKHG TPWTOTNTAS TNG MUAWTHG avti ylo TAnpn
TIPOCELOHLKI EVIOXUON TNC KATAOKEUNG, UE OTL AUTH cuvenayetal. Mia tétola ¢plhocodia —
npooéyylon enépPaong daivetal MeploCOTEPO OLKOVOWLKA Kol Aueca epapudoiun, Kot
OVOPEVETAL VO TIPOTLUNBOEL ammd ToUC LBLOKTATEG / XPOTEG TWV OXETIKWY KOTAOKEVWV. ToUTo
KaBooov nepAapBavel epyacieg LOVO OTO LOOYELD — TIUAWTH Kal SV TTPOPAEMEL KATL OXETIKO
yla ol Soptkd aAAd Kot pn Soptkd otolyeio Twv umepkeipevwy opodwv. Touto Pploketal os
cupdwvia pe Ta KpLthpLla aAAG Ko TIC OTPATNYIKEG eMepPacswy Tou KANENE.

Mpog TouTo eloayovtal Suo beikteg / AdyoL a Kal B, oL omoiol anoteAolv
TOoug AGyou¢ TNG duokapPiag Kal TNG avtoxrg Tou SOUNMOTOG OTO €MMeSo TG MUAWTAG
TIPOG OUTEG TOU QUECWC UTEPKEipevou (lou — TANPWG TOLXOTANPWUEVOU) opoOdou
avtiotolya. Ol OeikteC auUTOl OUCLOOTIKA OTTOTEAOUV TO OXETIKA HETPA  OCUVEXELQG
(opolopopdiag kad®” UPocg) TOoo NG avtoxng 6co kot tng Suokapiog ota dvo mpwta

enineda (Looyelo — 10 6pod0o) TNEG KATACKEUNG.

3.2. TMPOTEWOUEVEC TIUEC TWV SEKTWV o Kot B

Metd amd oamotipmon ™G verotduevng kotaokevng (§2.1 tov
KANEIIE) mpoteivetan 0mmg ot un ékkevipot xoAdowvol X-cHvoesot oyedlastovy
KOl €POPUOCGTOVV KOTA TETOLO TPOTO, TOV VO IKAVOTOLOVVTAL Ol TOPUKAT®O GYXEGELS,

OV APOPOVV TO EVPOG TOV TIUAV TOV OEIKTAOV @ Kol f:
a=1.00,1.5<8<25

3.3.  Sxebiaoudc Kot AEMTOUEPELEC CUVOECEWV TOU CUGTHUATOC

X-ouvdéouwyv otnv nuAwtn

OL enml pépoug umoloylopol Kat n &v yével 8LaoTacloAOynon Tou
TIPOTELWVOUEVOU CUOTAMOTOC [N £KKEVTpwY XoAUBSwwv  X-ouvdéopwv Suokapiog
(paBSwtwv peAwv, kopPoslaopdtwv, ouvdécewv Kal OUykoAANoswv) &uvatal Kot
TPOTElVETOL VA TPy LATOMOLE(TAL e BACH TA TIEPLEXOLEVA TOOO TOU Eupwkwdika 3 600 Kall

Tou Eupwkwdika 8, 6nAadn pe Paon TG wxLouoeg SLATAfel TEePL OVILOELOULKOU



OXEOLAOUOU PETAAALKWV KATAOKEUWY, TIOU €V TTIOAAOLG TtepLEXOVTAL OTA OXETLKA £6ddla Tou
KANEME. AvaAutikotepa, mpoteivovtal ta akolouBa:

(a) H Siatopn twv X-cuvSEouwV va gival armAO LOOGKEAEG YWVLOKO OO
¥aAuBa (rmou StaBétel ibla pomr) adpdvelag Kol mpog toug dUo KUPLoUG aGfoveg), n O
emdoyn NG (ocUpPwva Pe TV TMPonyouuevn mapaypado) va yivel OxL pe PBdaon TIG
OVOUOOTIKEG TIHEG TNG avToXNG OAAQ A0 TELPAUATIKEG TOLAUTEG UETA ATO EPYAOTNPLAKEG
OokIpéG. Mepaltépw O& mpotelvetal va LOYUEL N OXEon ylwo TNV avnyuévn Auynpotnto
£KAOTOU HEAOUC TOU TEAOUC TNG §3.6 TNG mapoloac.

(B) OL ouvbéaoelg va mpaypatonolnBouv pe cuUyKOAANOELS KATAAAnAOU
TaXoug AaLpoU Kal SLaoTACEWY HECW KOUPBOEAACHATWY TOGOV OTO KEVTPO OGO KOl 0T AKPA
Twv pehwv, edikotepa g va thpnbel n amaitnon kabapol PAKOUG EVIOC TWV YWVLOKWV
KOUBOoEAOCHATWY OAAQ KOl TWV QTOLTACEWY oXeSLACHOU Lo Ta kopposAdopata twv Yoo et
al.

(v) Ta oKEAN TWV ywVLOKWV Tou Bplokovtal KTOC TOU KaTakopudou
ETUWMESOU KEVTPLKA 0TO eAeUBepO Avolypa T MUAWTAG va unv Bplokovtal otnv idla Mheupa
aAAd va evaAddooovtal

(6) Ye OtL adopd TN SLapopPwon TwV CUVOECEWY TwV X-CUVOECUWVY LIE
TO UPLOTAUEVO TAALCLO ATTO OTTALOUEVO OKUPOSENA TNEG TTUAWTHG TPOTELVETAL OTIWC:

(64) Ma TG ouvdEaoelg otic BACELC TwV OTUAWV TWV TAALOLWV TNG
TIUAWTAG TOo KopBoéAhaocpa va ouvdéetal oUYKOAANTA Ue efwppadég e TpLodlaoctato
KOAdpo mou mepBAAAEL TN Bdon Twv oTUAwWV (Kot popdwvetal and técospa XaAuBdva
e\dopata mou cuvdéovtal pE sowppodéc). To kKoAdpo autd bev Ba ocuvdéstal pe TO
opLovtio eminedo — mAaka Samédou oUte e tn Bepeliwon, al\d Ba emiTpénel TV IMPOC Ta
avw Kivnon (koatakopuda mavw oto oTUAo) otav n cuvdeopevn Slaywviog edpelkvetal. ETol
Ba efaodaliletal meploplopévn sukapPio petafd mAalciov Kal X-ouvOECHWV UE
anmotéAeopa  otadlakn avfénon TNC OVIOXAG TOUG KAl KOTOQ OUVEMELD auEnuévn
TAQOTIUOTNTA.
(6,) Mo Tt ouvdéoelg pe toug KOpPBoug Sokol — otuAwvV amod

OTIALOUEVO OKUPOSeUa TO KOUPBOEAOOUA Vo CUVOEETAL HECW cuvduaouol TPLoSLAoTATWY
KOAGpwV (mou HEOW TNG OUYKOAANGONC TOUG LE TO KOMBOEAAOHA QAmOTEAOUV HOVOALBLKA
ouvdeon). To UeEV KOAAPO TIOU CUVOEETOL UE TNV KOPUdr TOU OTUAOU KOTOOKEUAIETOL UE
T€00Epa EAAOUATA TIOU TEPLKAELIOUV TO OTUAO, EVWw TO KOAAPO cUVEeaNC e Tn SOKO e Tpia
ehaopata (0Aa Ta w¢ avw ocuvbedueva pe ecwppadec). To oplloviio pépog — EAacpa Ba

TiBetal o enadn HE TNV KATW TAPELd TG Sdokou, Ta &g umolouta SUo Katakopuda



e\dopata otg SUo Katakopudeg MapelEg TG Sokou, cuvSedpeva HeTAEU TOUC KOl HE TN
S0KO PECW SLapTEPWY KOXALWY KATAAANANG SLAUETPOU KL TTOLOTNTAG, TIOU VA AVIEXOUV TNV
TiPoPBAETOEVN SLOTUNTIKA Katamovnon. Ot koxAiec autol Ba S1EABouv péow omwv mou Ba
StavolyBouv otig SokoUg emi tomou. O TPOTMOG AUTOC SLopopdwonc tng cuvdeong KATESeLEe
£EQLPETIK ATOKPLON, TTPOOTATEVOVTAG AMOTEAEGHUATIKA T oUvdeon okou — atUAwyv amo O3
TOU UTIAPYOVTOC TTAOLOLOU, O OAEG TIC TAEUPEG TOU, QKOO KOL ylot UEYAAEG TIAEUPLKEG
METAKIVAOCEL,, €wG Kal 15 dopég HeyaAUTEPEC TwWV UETOTOMIOEWV &Slappong Tou [N
EVIOXUMEVOU TTAOLOLOU.
(63) TéAog, mpoteivetal n Katd To Suvatdv amoduyr abeAnTwy
KOTAOKEUOQOTLKWY EKKEVTPOTATWY TPoC TN i6la mAsupd (pe katdAAnAo éleyxo opllovtiwong
KOl KATakopUPWonG TOU CUCTAHATOC KATA TNV TormoB£tnon tou), mpokelpévou anodeuxOei
KaBoALKOC ekTOG emunédou tou mAaloiou Auylopdcg autou. Mapd Talta Kol O pLla TETola
neplmtwon n epoppoyn NG MPOoTeVOUEVNG AUong Ba o8nynoeL o€ LKAVOTOLNTIKO eminebo
NV eKMANPWON TwV TEOEVTWY oToXwV. EMnpocBeta &g, mMépav KATOLWV ULIKPWV EPYACLWOV
«Aelavong» Twv emdaAveELWY TwV OTUAWVY Kal TG dokol amod O otnv meploxn ocuvdeong Ue
To KoAdpa, oudepia enl mAéov enefepyaania twv Stemdavelwy mpoteivetal, aAAd oUTE Kal
evélapeon mapouacia — epappoyn kamolou dAlou eidoug cuvdeTIKOU UALKOU.
To aMOTEAECUATA — CUMTIEPACHATA TOU MPpOoypAUUATOC AMOTEAOUV ULa VEQ
TPOooEyylon SOUNTIKAG EMEUBAONG O UPLOTAUEVA KTIPLO LE TIUAWTH Kol TLoTEVETAL OTL Elval

aueoa ekpeTtalAelolpa and tov OAZN, kat mbavwg evtaéipa kat otov KANENE.

4. Evéesiktikn BiBAoypawia

1. Carr, A. (2007) RUAUMOKO - Inelastic Dynamic Analysis Computer Program.
University of Canterbury, New Zealand.

2.  Remennikov AM, Walpole WR. (1997) “Modeling the inelastic cyclic behavior of
a bracing member for work-hardening material.” Int. J. Solids Struct., 34(27), pp. 3491-
3515.

3. Crisafulli, F. J. (1997) “Seismic behavior of reinforced concrete structures with
masonry infills.” PhD Thesis, Department of Civil Engineering, University of Canterbury.

4. Crisafulli, F.J., Carr, AJ. (2007). “Proposed macro-model for the analysis of
infilled frame structures.” Bulletin of the New Zealand Society for Earthquake
Engineering 40(2), 69 — 77.

5. Charalampakis, A. E., Koumousis, V. K., (2008) “Ultimate strength analysis of
composite sections under biaxial bending and axial load”, Advances in Engineering

Software, doi:10.1016/j.advengsoft.2008.01.007



6. Gasparini, D. A. and Vanmarcke, E. H. (1976) “Simulated earthquake motions
compatible with prescribed response spectra” MIT Department of Civil Engineering
Research Report R76-4, Order Number 527

7. Yoo, J.-H., Roeder, C.W. and Lehman, D.E. (2008). “Analytical Performance
Simulation of Special Concentrically Braced Frames.” Journal of Structural Engineering
(ASCE) 134(6), 881 — 889.

8. Yoo, J.-H., Lehman, D.E., Roeder, C.W. (2008). “Influence of connection design
parameters on the seismic performance of braced frames.” Journal of Constructional

Steel Research 64(6), 607 — 623.



