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Ewcayoyn
EvpoK®OIKEC: GOUTAEYLO KOVOVIGLLMOV Y10, TOV GYEOLAGLO EPYDV
TOALTUIKOU UMY OVIKOV.

2uvtdyOnkav Ko avartoynkav and tnv CEN (=30 gvpomaikec
YOpeS) 610 TAaicto tne Oonylag 89/106/EOK «IIpoiovta
Aowkov Epyomvy.

[IpoBAémetan va yivouv vtoypemtikol (evtog tne CEN) to 2010
AMLG KO U1 EVPOTOIKEC YOPEC OTMS XryKamovpn, Bietvay,

Maloioia, Ivoia, Pocia, kabdc ko optopéveg yopeg tne B.
AQpIkNg evolopEpovTol va v100eTicovy Tovg Evpmkmotkec.



Xnuepa vidpyovv cuvolkd 10 Evpmkmokec.

EN 1990 Evpoxnokag 0: EC 0: Baoceig Xyeoroopnov

EN 1991 Evpoxnokog 1: EC I: Apaoerg

EN 1992 Evpoxnokog 2: EC 2: 2x€01061LOC POpE®V OO XKVPOOENO.

EN 1993 Evpoxnokog 3: EC 3: €010 LOC PopEmv oo XaivPa

EN 1994 Evpoxndikos 4: EC 4: 2ye0106LOC XOppEKT@V Popimv amd XdaivPa
Ko ZKupOdeuo,

EN 1995 Evpoxnokog 5: EC 5: 2ye0106LOC ZEVMVEeY Popimv

EN 1996 Evpoxnokog 6: EC 6: Xye01061Lo¢ Popémv and Toryomoria,

EN 1997 Evpoxnodkog 7: EC 7: I'e@TevIKOg Xy ed100UOC

EN 1998 Evpoxnokog 8: EC 8: AVTIGEIG KOS XYEO100ULOC

EN 1999 Evpoxnokog 9: EC 9: 20106 LOC PopE@V 0O ALOVUIVIO

Melhovtikmg umopet va cuvtayBodv Evpmk®moikes yia o avOpakoviuato, To Yool

KAT.




Kda0e Evpokmotkog amotereital amo otdpopa «MEpn» ta omoia £xovv 160 Evpomaikon
[IpotOmov (EN). Znuepa vdpyovv Guvorlkd 58 puEpn

EN 1990 - Basis of structural design

* EN 1990 Basis of structural design

* EN 1990 Basis of structural design - Annex A.2 Bridges
EN 1991 - Actions on structures

« EN 1991-1-1 Actions on structures ¢ Self weight & imposed loads
* EN 1991-1-2 Actions on structures * Fire

 EN 1991-1-3 Actions on structures * Snow loads

 EN 1991-1-4 Actions on structures * Wind actions

« EN 1991-1-5 Actions on structures * Thermal Actions
 EN 1991-1-6 Actions on structures * Execution

 EN 1991-1-7 Accidental actions

 EN 1991-2 Actions on structures ¢ Traffic loads on bridges
* EN 1991-3 Actions * Cranes and machinery

* EN 1991-4 Actions on structures * Silos and tanks



EN 1992 - Design of concrete structures

* EN 1992-1-1 Design of concrete structures * General req.

* EN 1992-1-2 Design of concrete structures * Fire design

* EN 1992-2 Design of concrete structures - Bridges

* EN 1992-3 Concrete * Liquid retaining

EN 1997 - Geotechnical design

* EN 1997-1 Geotechnical design * General requirements

* EN 1997-2 Geotechnical ground investigation

EN 1998 - Design provisions for earthquake resistance of structures
* EN 1998-1 Design for earthquake resistance * Gen. requirements

* EN 1998-2 Design for earthquake resistance * Bridges

* EN 1998-3 Design for earthquake resistance * Assess. and retrofitting
* EN 1998-4 Earthquake ¢ Silos, tanks & pipelines

* EN 1998-5 Design for earthquake resistance * Foundations

* EN 1998-6 Design for earthquake resistance * Towers masts



Aopn TOV EvpoOK®mIiko®v

Ti0fevtot kot apydg ot Bacikég amartoels (BA EN 1990) tic onoieg mpémet va mAnpoi éva
oounua. TE€roteg eivar o1 amalt)GElC AGPALELNS, AEITOVPYIKOTTOS KOL
avOekTikOTNTOS. MeAovTikmc, mpoPAEmetar o1 Evpmxmolkeg va KaADTTOUY Kot
GALES OITOUTNOELS OTTMC LYIEWNG, GEPAGLOD TOV TEPPAAAOVTOS, OTKOVOLIOG
(e€otkovounon evépyelag), Bepuotntog KA.

v cuvéyela, o€ kaOe fvav Evpoxddika, opilovror o1 APYES pe T1c omoisg tkavomolohvial ot
mopoandvm amontnoels. Ot Apyég otokpivovtal 6To keipevo tov Evpokmdikwv amd 1o
ypaupo P wov akoAovbel tov ap1Bud e mapaypdeov m.y. (2)P.

Axorovbog divoviar ot KEVOVES EQUPROYNS ot omoiot Bewpeital OTL LITAKOVY 6TIG BACUKEG
OTOLTNGELS KOl TKOVOTOLOVV TIG apYES. O1 KavOVES EQUPLOYNG OEV EIVOL DTTOYPEMTIKOL,
UTOPOVV VA XPNGIUOTON OOV Kot EVOALAKTIKOT KOVOVEC EQAPUOYNG LLE TNV
tpobmdHeomn OTL Elval G€ GLUEOVIN LE TIC APYEC KAl OTL EIVOL TOLAAYIGTOV 1G0OVVALLOL
amd TAELPAS AVTOYNG, AEITOVPYIKOTNTAC KOl OVOEKTIKOTITOG UE TOVC KOVOVEG
EQPAPLOYNG TOL KOVOVIGLOV.



Evoopatopéves 6to keipevo tov Evpmkddika, vdpyovy kat ot ZNUELMGELS (sivar
YPOUUUEVEC LUE UIKPOTEPT] YPOULUATOGELPA) Ol OTTOLES EXEENYOVV TO KEIUEVO TOV KOVOVIGLOV.

Ot “Enueiwcelc’”’ otouc Evpokmotkeg elvon Katd KATOL0 TPOTO TO AVTIGTOLYO TV
“Voriov”’ mov vapyovv octov EKQY.

Mua 101ontepotTo TV EvpoKmoikwv elvar 0TL 6€ 0PKETEC TEPUTTMOGELC EMTPETOVY VO,
viver EOvuicn) EmAoyn opiopévov mopapetpov (01 TopALETPOL AVTES EIVAL GOPMOS
opIoUEVEC o€ KAOE EvpmKkmoka Kol LOVOV TIC apltOUNTIKES TILES OVTOV TOV TOPUUETPOV
OIKOLOVTAL VO TPOTTOTTOCEL KAOE Ympa.

Xuvnlmc av oev vtapyel AALOg AOYOC vIoBeToVVTOL O1 TPOTEWVOUEVEC atd TOV Evpokmotka
TIUEG).

["a va gtvar dvvatn 1 epaproyn Tov Evpoxkmdikmv eivol vmoypemtikd Kabe yopa vo
exOmaGel Yo kAOe Eva Mépog tov kKdBe Evpokmotka to avtiotoryo EOviko Ipocdptnua (1
EBviko Keipevo Epappoyng, National Application Document) yopig to omoio dgv givat
ovvatn M €papuroyn tov Evpokmoika.



EBvikn emhoyn emtpéneton oo EN 1992-1-1 6ta mapakdatm ddagio:

2.3.3 (3) 4.4.1.3 (3) 6.2.4(4) |9.2.1.2(1) 9.10.2.3 (3)
2.4.2.1 (1) 4.4.1.3 (4) 6.2.4(6) |9.2.1.4 (1) 9.10.2.3 (4)
2.4.2.2 (1) 5.1.2 (1)P 6.43(6) |9.2.2(4) 9.10.2.4 (2)
2.4.2.2 (2) 5.2 (5) 6.4.4(1) |9.2.2(5) 11.3.5 (1)P
2.4.2.2 (3) 5.5 (4) 6.52(2) |9.2.2(6) 11.3.5 (2)P
2.4.2.3 (1) 5.6.3 (4) 6.5.4(4) |9.2.2(7) 11.3.7 (1)
2.4.2.4 (1) 5.8.3.1 (1) 6.5.4 (6) |9.2.2(8) 11.6.1 (1)
2.4.2.4 (2) 5.8.3.3 (1) 6.8.4(1) [93.1.1(03) 11.6.1 (2)
2.4.2.5 (2) 5.8.3.3 (2) 6.8.4(5) |9.4.3(1) 11.6.2 (1)
3.1.2 (2)P 5.8.5 (1) 6.86(1) |9.52(1) 11.6.4.1 (1)
3.1.2 (4) 5.8.6 (3) 6.8.6(2) |9.5.2(2) 12.3.1 (1)
3.1.6 (1)P 5.10.1 (6) 6.8.7(1) |95.2(3) 12.6.3 (2)
3.1.6 (2)P 51021 (1P |7.2(2) 9.5.3 (3) A2.1 (1)
3.2.2 (3)P 5.10.2.1 (2) 7.2 (3) 9.6.2 (1) A2.1(2)
3.2.7 (2) 5.10.2.2 (4) 7.2 (5) 9.6.3 (1) A2.2 (1)
3.3.4 (5) 5.10.2.2 (5) 731() |9.7(1) A2.2 (2)
3.3.6 (7) 5.10.3 (2) 7.32(4)  |9.8.1(3) A2.3 (1)
4.4.1.2 (3) 5.10.8 (2) 7.42(2) |9.8.2.1(1) C.1(1)
4.4.1.2 (5) 5.10.8 (3) 8.2 (2) 9.8.3 (1) C.1(3)
4.4.1.2 (6) 5.10.9 (1)P 8.3 (2) 9.8.3 (2) E.1(2)
4.4.1.2 (7) 6.2.2 (1) 8.6 (2) 9.8.4 (1) J.1(3)
4.4.1.2(8) 6.2.2 (6) 8.8 (1) 9.8.5 (3) J.2.2 (2)
4412(13) |6.2.3(2) 9.2.1.1 (1) |9.8.5(4) J.3(2)
4.4.1.3(2) 6.2.3 (3) 9.21.1(3) [9.10222) |J.3(3)




2. BAZXEIX TOY EXEAIAXMOY
2.1 Amorvmyoeg

2.1.1 Baowkég amartiosic

(1)P O oyedlaocuog TV KOTOGKEV®OV ad CKLPOOEUN TPETEL VO, ETVOL Apyéc
EVAPLOVICUEVOGS LLE TOLG YEVIKOVG KavOVEC oL divovtal oto EN 1990.

(2)P Ilpemer emiong va e@aprolovial 0l GUUTANPOUATIKES OATAEELS TOV
OlvovTol 6TV EVOTITO OUTT] Y10 TIG KOTOGKEVES OITO GKLPOOELLOL.

(3) Ot Baocikéc anartnoegic tov Kepaiaiov 2 tov EN 1990 kpiveton 01t

TKOVOTTO10VVTOL Y10 KOTOOKEVES 0td oKVPOOEND 0TV EQAPLOLOVTOL

, , Kavovec
TOVTOYPOVOC TU KATMO:

EQOPHOYNG

*  OYEOOGLOC OPLOKNG KOTAGTOGNS GE GLVOLAGHO UE TN LEBOOO TOV UEPLKOV
OLVTEAEGTY) ac@uAieiog cOpupmva pe to EN 1990

« Jpacelc ovupomva pe to EN 1991,

*  OLVOLAGLOG Opdcemwv cvuPmvo: ue To EN 1990 ot

*  avIoyl], VOEKTIKOTNTA GE OLOPKELN KO AEITOVPYIKOTNTO GCOLPOVO LLE TO

POV TPOTLTO.

Inpeioon: Anaitnoels mov a@opovv avioyn o€ eotid (PA. EN 1990 Evomta 5 ko EN 1992-1-2) 21’] Uel
elvat duvatdv va vITayopeHGOVY LEYOADTEPES OLUGTACELS OOLUKMOV GTOLXEIMV GE GYEON LLE OVTEG 0 GELC
OV ATTOLTOVVTOL Y10l TV GVTOYY| TNG KOTAOKELNG VIO KAVOVIKEG cuvONKec Beppokpaciog.




EYPQMAIKO NPOTYMNO

EUROPEAN STANDARD EN 1992-1-1:2004
NORME EUROPEENNE
EUROPAISCHE NORM Aeképppiog 2004

ICS: 91.010.30 ; 91.080.40

EAANnvIKA ékdoon

EYPQKQAIKAZ 2: “ZxedI0ONOG QOPEWV ATTO TKUPOSEpA™
Mépog 1-1: Tevikoi Kavoveg kail Kavoveg yia KTipia

O mapwv Eupwkwdikag eykpibnke ad 1 CEN o1ig 16 AtrpiAiou 2004.

Ta péAn 1ng CEN deopelovtal va cuppoppwBoulv pe Toug Ecwrtepikolg Kavoviopoug tng CEN/
CENELEC o1 otroiol 8€Touv Toug 6époug UTTé Toug OTToioug 0 TTaPWY Eupwkwdikag Ba AdBer Tnv
uTtooTOON €VOG €BVIKOU TIPOTUTIOU, XWPIG Kapia TpoTtrotroinan. Emikaipotroinuévol katdAoyol
TETOIWV €OVIKWV TTPOTUTTWV KABWG Kal ol OXETIKEG PBIBAIOYPAPIKEG TTAPATTOUTTEG PTTOPOUV Vva
aTToKTNOOUV KATOTTIV OXETIKAG aitnong ato Kévtpo Alaxeipiong rj o€ otrolodrmote yéhog Tng CEN.

O mapwv Eupwkwdikag diaTiBetal o€ Tpeig emionueg ekdoxEG (AyyAikr, TaAAikh, Meppavikn). H
amoédoon o€ pia GAAN yAwooa, 6tav n peTdgpacn yivetal pe eubuvn péloug Tng CEN kai
KolvoTTolgiTal aTo KévTpo Alayeipiong, £xel TV idia uTTGGTACN UE TIG ETTIONMES EKOOXEG.

Ta péAn Tng CEN eival o1 €Bvikoi opyaviopoi TutroTroinong Twv €§Ag Xwpwv: AucTpia, BéAyio,
Kutpog, Anuokparia Tng Toexiag, Aavia, EaBovia, ®iAavdia, FaAAia, Meppavia, EAAGSa, Ouyyapia,
loAavdia, IpAavdia, ItaAia, Aettovia, AiBouavia, AougeuBoupyo, MdAta, OAAavdia, NopBnyia,
MoAwvia, MopToyaAia, ZAoBakia, ZAoBevia, loTravia, Zoundia, EABeTia kal MeydAn Bpetavia.

European Committee for Standardisation
Comité Européen de Normalisation
Européisches Komitee fiir Normung
Eupwtraikr) EmTpot yia Tnv Tutrotroinon
Kevrpikn ypappareia: rue de Stassart 36, B-1050 Brussels

© 2005 All rights of exploitation in any form and by any means reserved
worldwide for CEN national members Ref. No. EN 1992-1-1: 2004 E



Evpoxkoowkag 2 Xkvpoogna

O Evpokmoikag 2 mepthaufdvel to akdrlovdo puepn:

Mépog 1.1: I'eviKOl KOVOVES KOl KAVOVES Y10 KTIPLO,

Mepog 1.2: 2YEOLOGLLOC EVOVTL TUPKOYLOG

Mepog 2: ['épupec amd orLPOHOELQL

Mépocg 3: Y 00t00eEQUEVEC KOl KOTOUGKEVES VTTO VOAUTOPOPTION

['a v epapuoyn tov Evpokmdwa 2 eivor amopoitnn 1n €Qapuoyr evog
cvvorov Kavoviouav, IIpotunov kKAt Koplotepa amd to. omoio ivar:

O Evpokmnowkac 0: Bdcelc vmoAoyiopnov

O Evpokmnowag 1: Apdoeig (0mota Mépn tov Evpoxkmotka £xovv epapuoyn
GTO LITOYM £PYO)

O Evpokmnoikag 7: I'eoteyvikd

O Evpokmowkag 8: AVIiGEIoUIKA

To IIpdtvomo EN 206: xvpoocuo (o AIKO)

To IIpdtvmo EN 13670: Extédeon Epymv amd 6KLUpOOELL

To IIpdtomo EN 10080: XdAivPec OTAGHOD ZKVPOOEUATOS



Iepreyopeva Evpoxkodika EN1992-1-1
O Evpokmdwac 2 Mépog 1-1 meprthapfaver 12 Kepdaiota kat 9 Iapaptiuoata:

Ewcayoyn

Bdoeig oyediacon

Y Aika

AvOextikdmra — Emucdioyn
Avdivon

Opuokéc Kataotaoeig Aotoyiog

Oproxkéc Kataotaoeig Asttovpytkotntog

Aentouépeleg OTMOoNG

Kavoveg dapopemong kot KataokenaoTikeg AETTOUEPELEG
[IpoxatackevacuEva ototyeio

Kotaokevéc and eAa@posKupOdELLol

Aomlo ko EAappaog OmAicuévo Zkvpodeuo,

Tpomomoinon cLVTEAEGTOV AGPAAEINS VAIK®DV

Epmuopdc ko cusTodn ENpavoemc

[d16tTEC YOAVPOV OTMGLOD GKLPOOEUATOC

XoAAp®ON TEVOVTMV TPOEVIACEMS

Evoectikég kotnyopieg avtoyng yio AOYoug avOekTikOTNTOG

Y moAoy1oOG EPEAKVOUEVOD OTTAGHLOD Yol EXITEDT) EVIATIKT KOTAGTAOT
AMNAETIOPAGT E0APOVS OLVOOOUNG

dovopeva 20¢ Taemg

AvAiAvon TAaKOV Yopic 00KOVS Kot ToLyimV

[Topadetypoto TEPLOYDV LUE AGVVEYXEIEC OTNV YEMUETPIN 1) OTIC OPACELS

D=

SrmDQTTEHUOQWRr S o 2NN RO



Kvpruotepeg ora@opéc EN1992-1-1 ko EKQX 2000 weprinmrika

Ot 000 KOVOVIGHOL £Y0VV HEYAAEC OUOTOTNTEC OLAITEPD. GE OTL APOPA TOV VITOAOYICUO
OTIC OPLOKEC KATAGTAGELS AEITOVPYIKOTNTOS KO AGTOYI0C.

O EN1992-1-1 dev mepiéyer A/X owatdéeis (tig onolec mepiéyel o EKQY) kot y1” avtd ogv
umopel va e@apuocOel Lévoc Tov, aAAA TPETEL VA, EPapLOGOEL € GLVOVAGUO LLE TOV
Evpokondwa 8. (akpiBéotepa 0 EN1992-1-1 umopet va epapurocdei oe meproyes pe
YOUNAT GEIGUIKOTNTO, TTOL OEV Elvol OU®G 1 TEPImtTO™ TS EALAO0Q)

O EN1992-1-1 avagépeton o€ TPEIC KATYOPIEC EPY®V 01 OTTOLES OEV KOAVTTTOVTAL OITO
tov EKQY: ITpoxatackevn, EAappockvpddeua kot Aomro (1 ELAPPOS OTAIGUEVO)
OKUPOOELA.



O EN1992-1-1 avagépetor 01e€001KE G€ KOTOGKEVES A0 TPOEVIETAUEVO GKLVPOOELLQL, KO
EMTPEMEL TNV YPNOT TEVOVTIMOV YOPIC cLVAPELN KOOGS Kot TNV EEMTEPIKT) TPOEVTOOT)

O EN1992-1-1 emtpémel tnv pnon NS TAAGTIKNG AVAADGTG Y10 TOV EAEYYO OPLOKWDV
KotaoTdceE®V 0oTo)iog o€ avtibBeon pe tov EKQX o0 omoioc tnv enétpene povo yio tov
ELEYYO VOLOTAUEVOV KATAGKELVOV. XTO TANIGLO OVTO EIGAYEL KO VOULLOTOLEL TNV
eQOPUOYN TNG LEBOOOVL «OMTTNPU-EAKVGTIPUY VIO TOV EAEYYO OPLOKDV KATACTAGEMV
acToYiog Kot (VO OPIGUEVES TPOVTOOEGELS) Y10 TOV EAEYYO OPLOKOV KOTOGTAGEWDV
AELTOVPYIKOTNTOC

O EN1992-1-1, og avtiBeon mpoc tov EKQX, 0ev ava@EpeTal 6Tny EKAOYT TOV DAIKOV,
OTNV EKTEAECT] TOV EPYOCLDV, GTOV TOLOTIKO EAEYYO KUl GTNV GLVTI|PNOT TOV
Kataokevav (Keg. 19 €émc 22 tov EKQY) 61011 mapanéunel 6e AL T0 EEELOTKEVUEVD,
TPOTLTTO KO KOVOVIGLLOVC.



Ileoio epappoyne: meprlauPavel Tic PAcIKeES apyES TOLV GYESLOCULOD TMV
KOTOGKELOV A0 AOTAO, OTAGUEVO KOl TTPOEVIETOUEVO GKVPOOELQ, LLE GLVTON
N EA0PPA adPOVT), KAOMES KO TOLES EOTKOVE KAVOVEC Y10, KTiplol

To Mépoc 1.1 oev kalvmteL:

* 1 Xp1NoN Aelwv YoAVPmv

* TNV TVPOUGPAAELD,

* E101KEC KOTAOKEVEC OTMG: YNAA KTipla, YEQULPES, PPAYUHaTA, dOYEID TIEGNC, VITEPAKTIEG
€EEOPEC N KATAOKEVEC LITO VOATOPOPTION

* OKVPOOEUN YWPIC AETTOKOKKA QOPAVT], GTOLXEIN OO KLYELOGKVPOOEUN, KOOMC Kl
exetva pe Papéa adpovi 1 TIG COUUEIKTEC KATACKEVEG



Baoegwg oyeotaopov:

*XpNoM TOV ETUEPOVS GLVTEAEGTOV AGPOAEiNS sV pe To EN1990
*Apdoeic cvppmva pe to EN 1991

«2VVOLOCUOG OpdcemV cLUPmva e To EN 1990

Kataotdoelg Yo YW Ys YW xGAvPo Yg YW xGAvPor
GYEOLOGLLOV oKLUPOOELOL omMong TPOEVTOOTC
Movipeg & ITapodikég 1,5 1,15 1,15
Toymuoatikég 1,2 1,0 1,0




Kepararo 3 Ymka

Ailvovtal AETTOUEPEIC OYECELS Y10 TOV EPTUGUO KO TNV GUGTOAN ENPAVGEMG TOV
OKUPOOEUATOC
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H cvumeprpopd tov ydAvpo omAGHoV 0pileTal LECH TOV TUPAKATM
1010TNTOV:

- 6pio 1apporis (£ 1 fo.n)

- HEYLOTO TPOLYHATIKO OPLO OLpPONG (f,
- epelkvotikn avioyn (f,)

- TAOOTILOTNTO (€, KOL fi/f))

- OVVATOTNTO KOG

- YOPOKTNPLOTIKA cLuvaeelas (fz: PA. Evotnta C)

- YEOUETPIKA YOPOUKTIPLOTIKA OLOTOUNG KO OLVOYES
- OVTOYT GE KOTMOT

,max)
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Mnyovikég 1o10tnTeS YoAOpov ZvuPorioudg wy. BS00C

Papoor kon papoor wov

Mop@1 TpoiovTog TPOEPYOVTUL UTTO IHHAéypoto
KOVAOVPES
Kotnyopio A B C A B C
XapoKTNPIGTIKY 0vTOYN 400 ¢
, ! ¢wg 600
owppons f, 1 fy 5 (MPa) 5
> >
EAdyiotn Tiun tov K = (f/fy)k >1,05 | 21,08 ;:]I ’;g >1,05 | 21,08 ;:]I,;I’;g
XapOKTNPIGTIKT] OVIYLLEVT
TOPAUOPPMOCT GTNV UEYIOTN >2,5 | 25,0 | 27,5 | 22,56 | 25,0 | 27,5
doovoun, &, (%)




2ouPotiko O1ypad TAGEMV TOPAUOPPDOCEMY YAADPOV OTMGUOD GKVPOOEUATOS

k= rft 'If:_.']-.
Efe100vIKEUEYD
Ty ool

frd":l Ei- B il | "“"‘

O ovvNng oYedLOoUOC UITOPEL VL YIVEL UE Lol QO TIC TTOPUKATM TOPAOOYES :

- Kexhpévog 0e0tepog KAGOOG He Oplo TOPALOPPOONG € p KOl LEYIGT TAOT)

kF' i /7g OTNV €, OOV k = (Ft/F )¢

- Op1oVvTI0G 0€0TEPOG KAAOOS YOPIC TNV aVAYKT) EAEYYOV TOL OPIOL TOPAUOPPDCTC.
Xnpeioon 1: H tyun g gp 1o xpnion o€ kéOe yodpa propetl va Anedet amod 1o avtictory o
EOvico mpocdptnuo. H cvvietopevn tyun tvon 0,9¢



Katnyopieg ékBeong oyetilopeves ne tig mepfailoviikéc ouvOnkes cvp@@vO pe To

EN 206-1
XapoKTnpLopnog Ieprypaer IHAnpogoproxkd mopadelypoto Omov o1
Katnyopiog nepifailovtog KaTnyopies €£kOeonc 0o pmopovcav va

ovupovv

1 Xopig orakivovvevon owafpwons 1 tpocsPoing

X0

la dormio okvpodeua
XPIS EVOWUATDUEVO,

UETOAAIKG.  oTOLYEIO:
OAeg o1 ovvOnKkec
éxBeomc EKTOC
TEPIMTOGEMV VILAPENG
yo&ng /  amdyuing,
EMPOVELOKNG  TPPNG
1 XNHKNG TPOGPOATG.
[ OTALOUEVO
OKUPOOELQ.. TOAD
Enpo mep1pariov

2KVUPOOEUD EVIOC KTIPI®OV UE TOAD YOUNAN
vypacic agpPog




Katnyopieg ékBeong oyetilopeves ne tig mepfailoviikéc ouvOnkes cvp@@vO pe To

EN 206-1

XopaKTnpropnog Ieprypopn IAnpo@oprokd mapodsiypoto OmTov O

Katnyopiog nepfariovtog katnyopiec €kbeong 0o pmopovoav va
ovupovv

2 AdPpoon amd evavOpakmon

XCA1 ENpo N uovipo vypd | Zkopooeuo. EvtOc KTpiov pE uétpla 1
VYNAN LYPOGLL OEPOC
YKvpodeua. povipa fubiocuévo oto vepod

XC2 Yvypo, onaving Enpd | Empdveleg oKupodEUaTog vod Hakpoypovia
ema@n pe 1o vepo. IIinbwpa Bepemcewvy.

XC3 Métpua vypacia 2KUPOSEUN EVTOC KTIPI®MV WE TTOAD YOUNAN
vypacio aEPog
EEmtepikd okvpooeuo TpocsParilopevo and
™ Ppoyn

XC4 ITeprodikd vypod Ko Empdvelec okupodEUatog e ETaPn) LE TO

Enpod vepo, EKTOG TN¢ Katnyopiag EkBeonc XC2




Katnyopieg ékBeong oyetilopeves ne tig mepfailoviikéc ouvOnkes cvp@@vO pe To

EN 206-1
XopaKTnpropnog Ieprypopn IAnpo@oprokd mapodsiypoto OmTov O
Katnyopiog nepfariovtog katnyopiec €kbeong 0o pmopovoav va

ovupovv

3 AvwdBpoon ano yhAoprovya

ENpo

XD1 Mépra vypacio Emopaveileg okvupodEpotog ektedeipéveg
O€ OEPOLETAPEPOLEVA YADPLOVYOL
XD2 Yvpo, oravimg [Tioivec. Ztoryeio, GKUPOOEUATOC
Enpo extebeeva oe frounyovika amodBAnto
OV TTEPLEYOLV
XD3 [Ieprodika vypo xat | Tunuata yepupov ektebeipéva e

yekaouo yAoprovywv. I1eCoopdua.
[TAaxeg yopwv otdBuevong
OVTOKIVITOV.




Katnyopieg ékBeong oyetilopeves ne tig mepfailoviikéc ouvOnkes cvp@@vO pe To

EN 206-1
XapaxkTnpiopog Ieprypaen meprfaiiovrog IIAnpogoprokd mopadEiypoTo OTOL OL
Katnyopiog katnyopiec €kBeong 0o pmopovoav va

ovupoov

4 Avappmon amo yAoprovyo 0aracovov vePov

XS1

Extebeinévo oe  dlata
aAAooNC AEPOUETOPEPOLLE-
Vo, 0ALG YO pic QueST ETAQT
ue 10 BaAaooivo vepo.

Katackevéc kovid 1 €ml TG aKTNG

XS2

Moévipa Bubicuévo oe
foalaccivo vepo

Tunuoto AUEVIK@OV EpYmV

XS3

Z®Oveg TaAippotac,
TOPAAGLLOV KOl
TITGIMOULOTOC.

Tunuorto AUeEVIK®OV EpYmV




Katnyopieg ékBeong oyetilopeves ne tig mepfailoviikéc ouvOnkes cvp@@vO pe To

EN 206-1

XapoKTNPLopog [eprypa@r) IIANpo@oploKkd mapodsiypato OmTOL Ol KOTNYOPLES

Katnyopiag mePLParlovToc €k0eonc 0o propovcayv va suopufovv

S. IIpocPoin yoéng / amdowoéng

XF1 METprog KATLOKOG KotakOpuQec emPAVEIEC OKLPOOEUOTOS eKTEOEUEVE]
VOPEUTOTICUOG Y®Pic, TN Bpoyn Kot Tov mdyo
MOPAYOVTO ATOWYVENG

XF2 MéETproc KATLoKOG K atakOpL@EC EMPAVEIEG GKVPOIEUATOC KATAUTKEVDV
VOPEUTOTICUOC LUE ooomottag extedeluéveg oe YH&N Kol TOPAYOVTES
MoPAYOVTO ATOYVENS  EITOYVLENG TTOV UETAPEPOVTAL LLE TOV AEPOL.

XF3 ExTetapevog Op1lovTieg emQavele OKVPOIENOTOC EKTEDEIUEVEG
DOPEUTOTIOUOS XOPIS 5T Bpoyn Kot TOV ThYOo
TOPAYOVTA, OTTOYVENC

XF4 EKTETAUEVOS Kotaotphpato 000V 1 YEQUPOV N EXPAVELES
DOPEUTOTIGUOG LLE CKVPOOEUOTOC EKTEDEIEVEC GE AUECO YEKAGUO LIE
n(xpéwovr(’x Omé}l’”éng N apdyoviec omdWvENC. ZOvee Tohaopod og
BoAaGoIV0 vepo AMevikd Epyo. ektebelnéva o€ Tayo.




Katnyopieg ékBeong oyetilopeves ne tig mepfailoviikéc ouvOnkes cvp@@vO pe To

EN 206-1
XapoKTNPLopog [eprypaen mepiparirovtog ANPOPOPLOKE  TOPUOELYNOTO OOV 01{
Katnyoplog atnyopies ékOeonc 0o pmopovoav va

vupovv

6. Xnuikn npocfoin

XA1

Elo@poc €mBeTIKO  YMUIKO
mePAAAOV GOUP®VO UE TO
EN 206-1

DUGIKG £04.(p1M Ko LITOYELN VOAUTOL

XA2

Metping emBetikd ynuKo
meEPPAALAOV GOUPMOVO, LE TO
EN 206-1,

Duotkd 0A4eM Kot LITOYELX VOATO

XA3

[O101TEP G EMOETIKO YMUIKO
mePIPAALOV GOUPMOVO, LE TO

EN 206-1

Duoikd 0A4¢™M Ko LITOYELX VOATO




Mivakag E.1N: EvOEIKTIKEG KATNYOPIEG AVTOXNG

Koatnyopicg cuvOnkov nepipariovrog coppmvo pe tov Ilivaka 4.1

Awafpwon
, , , , AlGBpmwon opetlopevn oe
AlGBpwon 0(p’817u0},l8v1’] o€ AlaBpwon ocp:cn?uopsvn s B s Bl
evavOpdxmon o€ YAmpio ,
vepo
XC1 XC2 XC3 | XC4 | XD1 | XD2 XD3 XS1 XS2 | XS3
EVSS‘KEL?O;%;‘WOP‘“ C20/25 |C25/30 | C30/37 C30/37 | C35/45 | C30/37 C35/45
Biafec oto orxvpodcua
Kavévag - . L : )
X o [TpooPoin amd moyetd/emavuypomroinom XMk TpocBoin
X0 XFA1 XF2 XF3 XA1 XA2 XA3
EVSS‘KEE;‘O%”VOP‘“ C12/15 | C30/37 | (C25/30 C30/37 C30/37 C35/45

1: Kakn petdepacn tov ayyAkov opov: freeze/thaw=yoin/amdyovén




Emxkaloyn omop@v

H ovopaotikin extkdAvyn, ouTr] TOL ovaypAPETOL 6T oYE0LN, opileTon ®G: N EAd LT
EMKOALY €., GLV TNV GYEOLOGTIKT] GVOYN YO TNV AVILUETMOTIOT ATOKAMGEDV, A Cy., !

cnom: Cmin + A Cdev

EALayiotn emkdioyn:

[pénel va tpoPAéneTon eAdyotn emkaAvyn ¢,
- AG(POANG LETOPOPA TOV OVVALEDY GUVAPELOG

- 1 TPoGTaGia TOL YAAvPa Evavtt ddPpmonc

- EMOPKNG TUPOTPOCTAGIOL

TPOKEIUEVOL VO OLUCPOALCTEL:

Coin = MAX {c

m C

+ Acdur,y _Acdur,st _Acdur,add; 10 mm}

min,b> ~min,dur



I1poco10pIopnog TG EVTUTIKIG KOTAGTAONS

['tveton 0ektO OTL M OVAALOT) UTOPEL VO ATTOGKOTEL:

» Eite 610V TPOGOOPIGUO TOV EVTATIKOV UEYEDDV (OLVALE®V KOl POTMV)

e Eite ot0oV TPOGO10PIGUO TOV TAGEWDV, AVIYUEVOV TAPALOPPDOGENDV KOl LETOUKIVI|GEWDV
(.. TEPIMTOOT TEMEPACUEVAOV CTOLYEIMV). TNV TEPIMTOOCT QTN ATALTEITONL 1O10UTEPT
uebodoroyia yio tnv a&10moinoT QVTOV TV OUTOTEAEGUATOV KATA TNV OLEVEPYELD TMV

GYETIKDOV EAEYYDV)

Enionc tomikég avalDGELS GE TEPLOYEC OOV OEV LGYVEL 1] EXUTEOOTITO TOV OLOTOUMDV:
- OTIC TTAPELEC TOV OTNPIEEDV

- TANGIOV GLUYKEVTIPOUEVOV QOPTIOV

- 0TOVG KOUPOVE 00KOV-VITOGTLAMULOTOG

- 0€ (OVEC ayYKUP®ONG

- o€ B€oelg ueTafoANC TV JUTOUMVY.



2ovePYalopevo TAATOS TAOKOOOKOU (Y0 OAES TIS 0PLOKES KATUOTAGELS)
[Ipocolopiletal amd to oMueint UNOEVIGLOV TOVL OLOLYPAULOTOC POTAOV:

B e e S

lg=

b=085hL [015(+L)y h=0,7F h =015 L+ £

. 1 R R AN A
beff:Zbeff,i_l_bwgb
b

. =0.2b,+0.11, < 0.21,

RAA A /////A WIS, /////}i WA sz |
7
2

NN\
NN




OeoPNTIKO Gvorypa

ail= min {1/2h; 1/2t}
lg=1,T 2T a, L. i
j___ Ieff
)
—} t |
% ‘ h < : - h
' 77
A7 7 ! B
a,= min {1/2h; 1/2t} 4 a;= min {1/2h; 1/2t} |
/f' . l'rn : PP
/ | o= "'ér___- fer -
-~ +
- b . B
A
g/ AZOVIKRA YpapUr
- | h : |
: t ,..—E_ff_ “
a,= min{1/2h: 12t} W
o — fes A
‘-_L-' I




Alaxpivovial T€66EPIC TOTTOL AVOAVCEMV:

* Elootwkn avaivon (apnyndtmteg dtotopés, 6=E, ¢€)

 ElooTtikn avaAvon pe meploptouevn avakoatavoun (uexpt 30%)

[TAaotikn avdivon (coureptiapufavousvng kot e uebodov OAmtpa-eAkvcetipa)
(uovo yio OKA, emapkng TAAGTILOTNTA, UNKOG TAAGTIKNG ApBpwong 1.2d)

e Mn ypappukn avéioon

HF".: Emrad)
35
- 7T~
AVEINER N < C 50/60

95 ! A s - -

s ~ J (

1/ P —_ o = )
mp d T C 90/105 Kartnyopio C

S b

15 ~ <

b — "\.F(

0 _...-/.‘""'"}{: S ~
|~ < C 50/60 ~
5 C 90105 AT
0 005 010 0,15 020 025 030 035 040 045
(x/d)

Farnyopia B

[ ]

0




AvaAlvon nE HovTéLD OMTTHPOV — EAKVGTIPOV:
OMrTipog

* ‘ * * O Rd,max

> = h YH

‘ A 4 4 O Rd,max

:> ' ' ' ' < GRd,max =0.6 (l'fck/ZSO) fcd




N

o =

y,
2
g

w\\\\\\\ W,
\\\\\\\\\\\\\\\\\\\\

L

be=0,5H +0,65a;,a<h

bef

L

S

AvaAlvon nE HovTéLD OMTTHPOV — EAKVGTIPOV:

Elxkvotipog

bef= b



ch,3
as

ORd,3

IEREERREERE

ch,1l T

T ch,1r

Fear = Fearr + Foa
L a

.

Ftd,‘l

.

ORd,max

=& F.

GRd,max - kincd

So
S
So
TFCd']
= 25y a
Ibd




Ileproyéc pe ovykevrpouévn opTion

FRdu = Aco ’fcd ’\/Ac1 /Aco < 3,0'fcd °AC0 Ao

Omov d/ //i 4‘/\

*A.; N LEYLOTN EMTPETOUEVT] EMLPOAVELD

Katavoung (opota pe v A, ; —

*h>(b,-b;) xow h=>(d,-d) h /////. ‘:' //

4 r /4 r /7 /
2 0uUnTOOT AZova KEVIPWV UE AEova, . ) !

POPTIONG ]




D awvopeva 206 TASNS

Ta eovoueva 20¢ TdENG umopovv va. aryvonBoiv edv ogv vepPaivouv
10 10% TV avtictorymv eoatvopévev Ing taénc.

ATAOTOMTIKA TOL QOVOUEV 20C TAENG, 6€ HEROVAOUEVAE GTOLYELN, LTOPOVV VO
ayvonfolv epocov n Avynpotnta A=ly/i etvat pikpotepn anod
A =20-A-B-C/hn

A=1/(1+0,2¢ ) (ebv 10 @ elvar dyvwoTto, propet va ypnoipomomei n tiuy A=0,7)

B= v1+2w (edv T0 ® givar dyvooto, umopet va ypnotpomom0ei n iun B=1,1)
C=1,7-r_ (ev 7o 1, glvar Ayvooto, pmopel va ypnotporombel n tyun C=0,7)

\ \ \ Y Y \
& g opeEe T T

]

1

\

I \ i ! 1
\

I

| \ I ! |

| i \ i \ 1
[

) A \ \

\ \ v !

\ \ % \ 1

a)lo=1 b)lo=2l c)lb=071 d)lh=1/2 e lo=1 NI/2<h<l g)lh>2I



D awvopeva 206 TASNS

Ta eovoueva 20¢ TdENG umopovv va. aryvonBoiv edv ogv vepPaivouv
10 10% TV avtictorymv eoatvopévev Ing taénc.

AmAomomTikd To. ovOUEVA 20G TAENS, GVVOALKE 6TO KT1PLo, UTOPovV va ayvonbovv
€POCOV TO GLVOMKO KATAKOPLYO PopTia Fy, g4

n, E .l
Frea <Ky n_+1.6 de




D awvopeva 206 TASNS

Av 1o eovopeva 206 Taénc 0gv umopovv va ayvonbovv tote umopet vo,
epapuocBetl pa oo tig ENG LeboooLG:

H yevikn uébodog
H pébodog tnc ovouaoTikng dueKapuyiog
H pé€Bod0o¢ tnec ovouaoTIKN G KOUTUAOTTOGC

I'evikn pé0odoc: pn ypapukn avéivon, d/ta o-g, epmucpog (1+@,,) KAt

H pé00o0g ¢ ovopaotiki)S ovoKkapwyiog: Aaupdvetor vwoyn 1 pyuaT®oon, n un
YPOUUIKOTNTO TOV DALKOV Kol 0 EPTUGUOC. Y TOAOYILETAL | OVOUOGTIKT] OLCKOUY TN
(oxvpooena Ko ydAvPog):

El=K_E 4.+ KE.I

amo TNV 0moio LVILOAOYILETOL O TPOGAVENTIKOG GUVIEAEGTNC LLE TOV OTTO10
moAamAacidleTal 1) porny 1M Ta&ems Ko TPOKVITEL | GUVOALKT] POTN LE TNV OTOoia

YIVETOL KOTA TOL YVOGTA O EAEYYOC:

p
M_, =M 1
Ed 0Ed|: +(NB/NEd)_1jl




H p£00060g 16 0VOROGTIKIS KOUTVAOTNTES: (0VG1aoTIKA €ivon | EB0OOC TOov
TPOTLTTOL VTOGTLAMUOTOS Kotd EKQY).

Epoapuoleton o€ LELOVOUEVE VTTOGTUADUOTO KO OTVEL TNV OVOLOGTIKY] POTT) 20G
14éemc, M,, Bdoel Tng peTatoOmIons 206 TaEEMS, €,, 1 0TOl0 TPOKVITEL A0 TO UIKOG
Avylopon, 1y, kot pa ektipnon g peytotg kapmviottag (1/r) n onoia pe t oepd
NG TPOKVTTEL OO TNV KAUTLAOTI T Otappong (1/ry):

1/ry=¢,4/(0,45d)

I/r=KK,/r,

e,=(1/r)l%/c

c=8 ém¢ =10

M,=Ng4e;



IpoevreTtanéva otoryeia (Xmpic ovoLMOEIS AALAYEC, AALG LLE OVGLUCTIKES Ko
AenTOUEPEIC 0OMYiEC):

Emtpendueveg tacelc ydivPo

Emitpenodueves TGEIC OKUPOOEUATOC

Melwoelg Ko ammAELEG TPOEVTAGEMS (EAAOTIKY Ppdiyvvomn ckvpodéuatog, TpiPéc,
YOAAPWGCT), OMGONGT ayKLPDGEWMV, YPOVIEC OTTMOAEIES)

XEPIGUOG TNG TPOEVTACEMG GTIS ECIGMGELS AGPUAELNG



OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

Kapyn pe q yopic agovikn ovvaun yopic ouGlacTIKEG OALAYEC:

[Tapaooyéc:

*EmimedotnTa S0 ToUmV

*Kowéc mapapoppmcels yarivpa kot TepPAAAOVTOC GKUPOIEUATOC

1 EPEAKVGTIKT) OVTOYT] TOU GKVPOOEUATOC OrYVOELTOL.

G -€, (1 mapaPorko M Tprymvikd | opboymviko)

*0-€,, (1 pe kpdrvvon ko pe 0p1o €,4=0.9¢,=0.9*75%0=67.5%0 M| Y®pig KpdTLVON KO
YOPIG KavEva OPlo Yo TO € 4. 2€ cLYKPLon e TV iU 20%o0 tov EKQY)

*Op1oHO¢ aGTOYI0G

(1- &2l &a2)h

or
(1 - 803/6'cu3)h\ —O B

T T T T
Eud &y Ec2 Ecu2

(60)  (5us)



OPIAKEX KATAXTAXZEIX AYXTOXIAX (OKA)

AvdTunon: ypic ovclooTIKEG AALAYEC:

Aev hapPdavetan VoY) M GUUPOAN TOV «AOITOV UNYOVICLOV

(Sp(xcm BANTpOL, TpaYOTNTA YEILEDV POYUNG, OMBouevn Covn) Y
NV peimon tov cuvoetnpov: V =0 (axoun Kot yopic GEIGHO)

€ oTolyEla pe LETUPANTO GTATIKO VYOC, TPETEL VoL AaPavETON
VITOYT M ENXLOPAGT] TOV KEKAUEVOL TEALATOC GTNV OPpOOAU TELUVOLO

Muikpny aAlayn oty TPOGHETN dVVOUT TOV EQEAKVOUEVOL OTTAIGLOV
AOY® TNG AOENC PN YUAT®OONC (TO OVTIGTOLYO TNG LETATOTIONG TOV
OLOYPAUUOTOC TOV POTAOV KARWE®S Katd EKQY)

[TepropicOnke n yovia kAicemg tov OAmmmpov: 1<cotd<2.5 onAaon
21.8°<6<45° (évavtt 0.4<cotf<2.5 omraon 21.8°<0<68,2°) (oev €xel
1010UTEPT TPAKTIKT] CT|LOGI)

AldTUNGN GTNV OEMLPAVELD TTOANLOD KOl VEOL GKUPOOEUOTOGS

Kot BsBoua OEV VTLOPYOVY OAEC EKELVEC O1 O1OTACELS TTOV
AVOPEPOVTUL OTOV GEICUO



OPIAKEX KATAXTAXEIX AXTOXIAYX (OKA): Aldtunon

AMNaYES 6TOVS cvpufolopovg:

Xoupoio
Méye0og
EC2 EKQX
Apéon N Vsq
Avtoyf] Gomhov oKLP/TOG Vit Vrai
T£uvovco GUVOETHPOV Vi \
MéyioTn TEUVOLGO! V Rd.max VRaz




OPIAKEX KATAXTAXEIX AXTOXIAYX (OKA): Aldtunon

AVOAVTIKA 1] 010.01KOGL0 VITTOAOYIGHOV £YEL MG €ENG:
* Av V4 < Vi, TOTE 0EV amarteitan EAEYY0G G€ O1dTuno, aAAG TibeTan Evag
eMAY16TOC OTAMGLOC (e e€aipeom TIC TAGKEC GTIC OMOIEC TTOUPUAEITETOL OKOLUT KOl O
eEMAY1GTOG OTTAIGLLOC).
*Av Vg4 > Vg TOTE OMOKANPT M TEUVOVGO TOPAAAUPAVETOL OTTO GUVOETNPEG KOt
Oa mpemer eniong va eEacpaMcOel OTL Kot To oKLPOOEUN deV Ba aoTOYNGEL 0O AOEN
OALyY™M, ONAadN TOLTOYPOVO TPETEL VO IGYVOVV:

V' Vig < Viegmax (@v Ox1, T0TE 0Akay] S100TAGEDV)

V' Vg < Vies  (Omoroyilovton ot Guvoetiipeg)



OPIAKEX KATAXTAXEIX AXTOXIAYX (OKA): Aldtunon

Tépvovoa Yo TNV 00l OEV UTOLTEITUL OTAGUOS OLOTUNCEMG:

VRd,c = |:CRd,c -k (100 "Pr- fck )1/3 + kl ) 0cpj| ) bW -d
OToV:
oc MPa
f;:k ,I'M II"IIIIEDI -r,na.:.' | II"'HE.;,' . . "qs-.' /

k=1+ \/ZTW <2,0 ch %5?*“{ 4_5?'“’4 ; dﬁ.f{hé @
0, = A /bd<0.02 1 T, R T wl L
A elvor 10 eUPaddV Tov EPEAMKVOIEVOD OTAIGLLOD TTOV EKTEIVETOL GE ATOGTOON
ueyoAvtepn omo (/4 + d) mépa amd ™ Bewpoduevn owatoun
b, €tvor T0 EAGY1GTO TAGTOG TNG OLOITOUNG GTNV EPeAKLOUEVN Cwvn [mm]
Op= Npd/d. <0,2f,4 [MPa]
Ngg4etvan n agovikn ovvaun otn owatoun [o€ N| (Ng>0 yo OATyn). H emppon) tov
EMPAALOUEVOV TAPALOPPDOCE®Y GTNV N UTOpPEL va aryvogitat.
A gtvan to euPadov g S10TopnG TOL OKVPOSEUATOC [Mmm?]

VRd,cG8 [N]




OPIAKEYX KATAXTAXEIX AXTOXIAX (OKA)
Awatunon:

VRd,c = [CRd,ck(IOOPIka)I/3 T kIch]bwd

. ; i > i
LX)
bw b,,



OPIAKEX KATAXTAXEIX AXTOXIAYX (OKA): Aldtunon

YVYKEVTPOUEVOE QOPTLO KKOVTA» GE L0 AILECT] GTNPIEN:

H copBoin otnv Tipn g dpdcag TEUVOLGaS Vg, TOL £YEL VO GUYKEVIPMUEVO
Qoptio «kovid» (a<2d) oe pa dueom otpién umopet va morlaniacidleTal Ent Tov
LEIMTIKO cuvteleoTtn f=a/2d.

O ocvvieleotnc P dev umopel va eivon pikpotepog amd 0.25

H peimon avtr AdapBaverar voyn Kotd tov EAeYX0 TG Vg,




OPIAKEX KATAXTAXEIX AXTOXIAYX (OKA): Aldtunon

YVYKEVTPOUEVE QOPTIO KKOVTO» 6€ HLa AUEGT) oTPLEN (oVVvEYELD):

IIpovmo0eon Yo TNV LEI®OT AVTT): 0 OTAIGUOC VO EIVAL KOAQ OLYKVPOUEVOS GTIV GTHPIEN.
Q06710060 00 TPEmel va. eEAEYXETOL OTL 1) OPAOGA TEUVOLSA V gy, TOL VIOAOYILETOL YMPIG TNV
ueimon avtn, 0gv vaepPaivel tnv OAITIKN vTOYN] TOL GKVPOOEUNTOS (TO 0TOi0 EVPIoKETAL
VIO OLALEOVIKT] EVTOTIKY] Kotdotaom): Vgs<0.5b dvf_,

OOV 0 GLVTEAEGTNG V AaPaivel LITOYN TOL TNV UEI®ON AL T TNG OATTIKNG OVTOYNC TOV
OKLPOJEUOTOG AMOY® TNG OEOVIKNG eviacewc: v=0.6[1-1,/250] 6mov 10 f,, o MPa

S I =

: k




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

AlaTunon: XToyeia Yo T 0T0l0 ATULTEITUL OTALGIOG OLUTUNCEMS

O oyedaouoc Paciletor 6° Eva yevikevuevo diktomuo Moersch,
*ue OAMPopeveg paPoovg crvpodEpnatog (Yovia kKhicewg 0: 21.8°<6<45°), Vi, .. Ko
*epeAKVOpEVEG pafoovg yaivfa (Yovia kKiicems a: 45°<a<90°) Vi,

A

V(cot @- cotar)

A

/ M
;/z = 0.9d N‘ﬁ

%




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

AlaTunon: XToyeia Yo T 0T0l0 ATULTEITUL OTALGIOG OLUTUNCEMS
2TINV YEVIKI TEPIMTMOON Ol AVTIGTOLYEC TEUVOVGES OVTOYNC OTvoVTaLl OO TIC GYECELS:

ViRdmax—%ewbywZVifq(cotd + cotar)/(1 +cot?0)

A .
VRds = %Z fwa (cot 0 + cot oc)sm o

2TNV TEPIMTMOON KATAKOPLP®V GLVOETNP®V (0=90°) Kol Yovia KEKMUEVOV paPOwV
oKVPOJEUOTOC 0=45°, 01 oyEoelg YivovTal 101G e tov EKQX:
VRd,max:acwbeVIfcd/ 2

A
_ SW
VRd,s - < Z fywd

Ynueioon: ko otov EKQY npoPAémotav n petafAnmm yovia kAlcemg tmv
OAmtpov, pnovo mov ta optla oy 21.8°<0< 68.2°



OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

AlaTunon: XToyeia Yo T 0T0l0 ATULTEITUL OTALGIOG OLUTUNCEMS

V rd max=CewDwZV; fq(cotd + cota)/(1+cot?6) Vi ) dl

’ © 45 60 75 9
VRas = Aiz fowd (cot 0 + cot oc)sin o 22 2,47

S
9()

Ynueioon: Enidpaon g yoviog 0: 1,55 1,53 1,41 1,19
A6 ™V o)on TG Vg TPOKVTTELE 49 141 137 122 109
OTKOVOKOTEPN €1 LAOYN NG YOVIOGC
0=22° (2.5 popéc peyardtepn) aALA Yol LTV Vd I 15 63(0) = 9dl
TV YOVIL 1 Vg o AEPAVEL TNV (ikpoTEpN 0.34
Tun (32 S0, YL TV 3d 0,68 0,58 0,50 0,43
OTKOVOLLKOTEPT] EMIAOYT] TV GLVOETI|POV, jg (1)’3(1) 8’;3 8’22 8’23

eLEYYOLUE KOT  apydc mota EIval 1) EAAYLOTN
yovia 0 yio Tnv onoia tkavoToteitol N Vg  max
(cuvnBmc¢ Ba eivon 6=22°) kai yio TV yovia

AV TY) VTOAOYILOVLE TOVS GLVOETNPEC.




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

AlaTunon: XToyeia Yo T 0T0l0 ATULTEITUL OTALGIOG OLUTUNCEMS

2NV TPA&N, Kot yio TNV cvvinn mepintmon Tov KaTtaKOpLe®V cLVOETP®V (0=0°)
EYOVLE:

Viramax=0-50, b, zv, £ ;sin20
A
Vias =——2z 4 cot O
S

E&iomvovtag tnv 11 oyéon pe tnv dpwoa tEpvovsa Ve, vmoroyileton 1 EAAYIoTN
yovia 6 yio Ty oroio IKavomoleital 0 EAEYX0G TG Vi g max» KOL LE PAoT TNV YOVia
VT, oo TNV 2" 6Y£61 VTOAOYICOVTOL Ol ATOTOVUEVOL GUVOETIPEG.

2NUEIOVETOL OTL OV TPOKVEL:

*0<21.8° 16t€ AapuPdveron 6=21.8°
*0>45° 101 amatteiton aAAOYT] OLUTOUNG

21.8°<0<45° to1E pE vt TNV TN TS O VITOAOYILOVTOL 01 GLVOETIPES



OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

AlaTunon: XToyeia Yo T 0T0l0 ATULTEITUL OTALGIOG OLUTUNCEMS

ViR max=%ewbwZViTg(cotd + cota)/(1+cot>0)

A

VRas = %Z fowd (cot © + cot o )sin o

To €AaY16TO TOGOGTO TOL OTAMGUOD OlTUNCEMG Elvan (map. 9.2.2 (3) Znu. ):

Y w,min

TOOTNTEC OKVPOOEUATOC Kot YaAvPa (ko yiveton cvykpiomn pe tov EKQY)

A

SW,min

/[b,,s1=0.08(f,, )/,
2TOV EMOUEVO TIVOKO GLVOYILOVTOL TO EAAYIGTO TTOGOGTA Y10 TIG OLUPOPES

o (%) f  (MPa)
v 16 20 25 30 35 40 45 50 55 60 70 80 90
£ 220 | 1,45 1,63 1,82 199 | 215 | 230 |244 |257 |27 |28 |[304 |325 345
(M}i’ka) 400 | 0,80 | 089 1,00 1,10 1,18 126 1,34 141 148 155 1,67 1,79 1,90
500 0,64 10,72 10,80 | 0,88 10,95 | 1,01 | 1,07 | 1,13 [ 1,19 | 1,24 [ 1,34 [ 1,43 | 1,52
EkQz | 500 | 0,70 | 0,70 | 1.10 | 1.10 | 1.10 | 1.30 | 1.30 | 1.30 | Aev npoPrémetar avth 1 KoTnyopiol
Epappoyn: yio C20/25 ko B500C &yovpe:

pw, min

1.y Y10, 00k0 250/500 mpoxvmtel P8 avd S50mm

=0.08V(f, /£, =0.08(20)/[500]=0.08*4.47/435=0.72%o




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

AlaTunon: XToyeia Yo T 0T0l0 ATULTEITUL OTALGIOG OLUTUNCEMS

ViR max=%ewbwZViTg(cotd + cota)/(1+cot>0)

A .
VRd,S = %z fywd (cot 0 + cot oc)sm ol

ExtOc amd 10 EAAY16TO TOGOGTO OMALGLOV O TUNCEMS OpileTol Kol HEYL6TO
TOGOGTO TOV OTAIGLOV OlTUNGENG (op. 6.2.3 (5) 2nu. 4) (vEa o1dtacn, 0gv
VITAPYEL KATL avTioToryo otov EKQY):

Py, max—Asw.max’ [DwS]=0.50, v T /T 4

Epappoyn: yio C20/25 kor B500C &yovpe:

Py, max—0-2*170.6*[1-20/250]*20*1.15/[500*1.5]=8.5%0 (7.y, y10. 60k 250/500
wpokLutTeEl D10 avd 74mm 1 ®&/47mm.

H téuvovca mov avtietoryEl 610 UEYIGTO TOGOGTO OTAIGLOV OLOTUNGEMG EIVaL:

A 0.5a v, f
. SW ,max - cw ¥ 1+cd
VRd,s ,max S zt b W nywd - b W nywd

d
H omoia givat ion pe v Vg e Y100 6=45° ko 0=90°. An?ﬂ%ﬁ Y10 TV 6L o
nepintoon (0=45° kol 0=90°) n ddtacn avtn ivor avevepyn.

ywd . pw,max



OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

AlaTunon: XToyeia Yo T 0T0l0 ATULTEITUL OTALGIOG OLUTUNCEMS

Entopaon ¢ AoENS pPNYHATOGEMS GTOV OLUUN KT OTTAGUO:

O EC2 npofArénel mpdcobHeto o1aunKn oTAIGUO, Yo TNV avAAN YN TS TPOGOETNC

epeALoTIKNG oOvaung AF,, mov ogeiretar otn dwdtunon. O ev AOy® OTAIGULOG Uropel va

VTTOAOYIOTEL Ao TN GYEoN:
AF,;~0.5V,(cotO-cota)

aAld n tun (Mgy/z) + AF,, dev mpener va Eemepva tnv Tipun (M

/7). H oéon avtn

Ed,max

TPOKTIKMOG IGOOVVOLEL LE LETATOMIOT] TOV OOy PALUOTOS POTTAV KAUYEDC KOTA:

a=0.5z(cot0-cota).

H owdtaén avt):

*dgV £YEL EMMTOON GTOV UEYIOTO OTAIGLO
scinpedlel TIC O€celC oTIC OmoieC umopel
VO, GTOUATNGEL O OLOUN KNG OTAIGLOC
(KMUAK®OT TOV OTAIGLOD KOl
ATOLTNGELS AYKVPMGNG)

-1,5

-1,0

M apxikd

— — M petaTomr

— — M petaTorr a

1,0 -

'0,5 /
olo 0,2 0,4 06 /03/
O 0 m 1 1 1 Z a s —
’ =~ \Ul -




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

AlaTunon: XToyeia Yo T 0T0l0 ATULTEITUL OTALGIOG OLUTUNCEMS

Y TOVYELO NE KEKANEVO TEANOATO:

[Ipémel va AapPdvetor vmoyn 1 exidopacm mov Exovv, GTNV TEUVOVGH OVTOYNC, Ol
KOTOUKOPVPEC CLVIGTMGEC TV ECOTEPIKAOV (KEKAMUEV®OV) OVVALE®Y (TOVL AV® Kot KATW
TELLOTOG). 2€ oTOlYEIO UE OTAGUO OLATUNGNC, | CUVOALKT TELVOLGO QLVTOYNG Elvar 1om
TTPOG :

Vra= Vras T Veea T Via

Eniong, n eniopacn avt tov teAudtov Tpénel va AapBAavetot vToyn Kot TNV 0pmca
TEUVOLGOL LE TNV OTTOT EAEYYETOL 1) OVTOYT] £vavTL AOENG OAYNC:

VRd,max>VEd_V 'th-

OTOV:

V ced EIVOL M TUUY OXEOLOGUOD TG OLOTUNTIKTG
CLVIGTMGOG TNG 0vvVauNG ot OAouevn Teployr, oTnv l

ccd

nepintoon OAPOUEVNC KEKMUEVTC YOPONG.

V4 €lvor n Tipr 6(€010GHOD TNG OLOLTUNTIKNG
GLVICTOGCOG TNG OVVOUNG GTOV EQEAKVOUEVO OTTAIGLLO,
GTNV TEPITTMOGCT EPEAKVOUEVIG KEKALUEVTC OPOT|C.




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

AlaTunon: XToyeia Yo T 0T0l0 ATULTEITUL OTALGIOG OLUTUNCEMS

Y TOVYELO NE KEKANEVO TEANOTO:

Ol cLVIGTMOGEC OVTES UTOPEL VO £YOVV ELUEVI] | OUGLLEVT] ELPPOT| AVAAOYCL LLE TNV
OYETIKN UETAPOAN TNC POTNG KAUWYENMS GE GYECT UE TNV UETAPOAT TOL VWYOLS TG O0KOV.

[Ipaypott:

*Edv 1 Kdto KexMuévn Tapetd g 00KoU
OABeton TOTE, AOY® TNC KAMCEMC-TNG, N
KOTOKOPLPT] GLVIGTMOGO CUUPAAAEL GTNV
ueimon g opdGaS TEUVOVGOS Vi,

* AvTI0£T™C 1 KOTAKOPLPT GLVIGTMOGO TOV
EQPEAKVOUEVOV TTEALOTOC TOV OEELA OYNLLOTOC
TPOGTIOETAL BTNV KATOKOPLPT OPDGO,
TEUVOVGOL.

ERRRE

Téuvouaag
:

._...—Fs

TR
peLwon

=

—

BEERERR Y
Fe—
Fe

auinan :
TCEvoUTag




OPIAKEYX KATAXTAXEIX AXTOXIAX (OKA)
Awatunon:

2VYKEVIPOUEVO POPTIO GTNV TAVO TTapeld Tovg Kovta oto othprypa (0,5d<a <2.0d
cLuPoin tov @optiov awTov otnv TEUVovca Vo, pumopel vo peiwdel pe Paon to
cvvte-Aeot f=a,/2d.




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

Awatunon:
AldTun o™ 6T OETLPAVELD GKVPOOEUATMOV TOV U . U
OO TPOONKAY GE SLOPOPETIKO YPOVO |
Vedi S VRdi
Vegi=P VEa-/(2b;) LA

Vrgi = ClgtHo, Hpf(usinatcosa)<0,5vt

\ C fug + 1 oy




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

Xrpéyn: Agv vrtdpyovv ovclacTikES aAlayES amo tov EKQY e e€aipeon:

* TO KPLTNPLO OGTOYINC TOV GKLPOOEUATOS GE OAYN LTTO TNV TAVLTOYPOVT TOPOVGIa,
OTPEYEMC KOl OLOTUNCEMC OV £YIVE OVGUEVECTEPO:
TEd/ T +VEd/ VRd,maxsl

Rd,max

» Agv dlveTal EKPPOAGT) YOl TOV DITOAOYIGUO TV GLVIETNPOV (0TS GLUPaivel cTov
EKQY), aALd vmoAoyileton 1 TEUVOVGA dOVVOUN TTOV OVOTTUGGETAL GE KAOE Tolymuo
NG KOIANG dratopung AOy® NG pomng oTpEyems Ty KOl YU LTV TNV TEUVOLGQ
VTOAOYILOVTOL O1 GUVOETTPEC.

e A&V OVOQEPETOL TITOTA Y10 TOV GLVOVOCUO GTPEYEMS KOl KAUWYEDS OGOV aPOPA TOV
ELEYYO TOV TAGEMV TOV GKLPOOEUOTOC,




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

[oodvvaun Aemtotoryn owatoun: mhyog Toyywpatog t.=A/u
TEd/ TRd,max+VEd/ \/de,maxS 1 90
TRy max=2 V0 fegAyterSInBCosH.

cwcd
Z A sl fyd TEd A oo nyd m TEd
= cotO 3
u, 2A S., 2A, cotH
m + [ 9
E

: 2Tpéy B: Avdtunon

e

=

C: 2vvdvaouog



OPIAKEX KATAXTAXEIX AXTOXIAX (OKA)
ALaTpnon: Yopic «moALED) aAlayEC. ZVVOTTIKA 01 AALAYES £YOVV MG EENG:

*ADENOM TOL PNKOVGS TS POCIKNG TEPYLETPOV EAEYYOL, Uy, (Kpiowun TepileTpOs KOTH
tov EKQY), eme1on 1 eldyrotn anodcstoacn avéndnke o€ 2d amd 1.5d mov elvon otov
EKQY

['ivovtou ELeyyol e 000 BECEIS: GTNV TOPELA TOV VITOGTLAMUOTOC Kl 6TNV PaGiKN
TEPIUETPO EAEYYOV

e Aivovton axpiBEGTEPEC OYEGELC Y10l TOV DTOAOYIGUO TNG EKKEVTPNG OLATPNONG

*Agv mpofAEmovial Teplopiorol TG PAGIKNC TEPIUETPOV EAEYYOV GE KEMIUNK
otoyyeia (b, .>28,.5c) N O€ VTOGTUAG®UOTA pE peyares owaotdoes (d, . .~>3.5d , )
oto omota pall pe tnv oldTpnon epueaviCetor Kol 1 O1dTUunon

*Av amortn el omAIGUOC OO TPNCEMC, TOTE VTOAOYILETOL KO EKELVI N TEPIUETPOC,
Uy ep YO TNV OTTOTL0L QIO EKEL KO TEPOL OEV OTALTEITOL TAEOV OTAGUOG OLUTPTCENG.

*O oTAGUOC OLOTPNOEMC (KATAKOPLPO OKEAT GLVOETNP®V) TIBETAL KATA TPOTIUNON
G€ OPOKEVTPEG TEPILETPOLGS. H amdoTaon s, TV OLOKEVTPOV TEPIUETPOV KOL
QTOGTOGCT S, TOL OTAGLOV OTPNGEMG KATA UKOG TNG KADE TEPIUETPOV VTOKELVTOL
0€ TEPLOPLGUOVE (O€V TPEMEL VoL VITEPPAivVOLY OPIGUEVES TIUEG).

TOOT



OPIAKEX KATAXTAXEIX AXTOXIAX (OKA)

Awatpnon: Baowkn mepipetpoc eAEyyov:

H Baocwkn mepipetpog eEAEyyov u, mepParrel Tnv @optilovca EXPAVELD, OEV ATEYEL
amo ATV amdOoTaoT UKpOTEPT 0to 2d ko €xel 10 eAdytoto unKoc. Olec ot dAleg

TePIUETPOL EAEYYOL TOL O 0p16OOVV 6TV GLUVEYELD Bal £YoVV GYMNUO OUOLO LE OVTO
¢ PAGIKNC TEPUETPOL EAEYYOV.

B: Bacwkn em@aveia eAEyyov A
C: Bacwkn mepipeTpog eAEYYOV, U,
. D: gopTilopevn emoavara A, ,,

‘ 0EVTEPN TEPLUETPOS EAEYYOV

rcont

______________________________________________

2d o4 ===

2d Tj tn 2d / N Ui
' P i wie e RN / \
Vg | \ 2d 7 \

\ I | \

\ bz I | [ '

' | | | |

/ I I I I

4 \ | ! |

N d \ / \ /
\\._// | ~ - N 7




OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

Awatpnon:
VEd
Vg =D
Ed ud
B=1+kr.
U VEd Wl
W, =|e|dl
0
(T]

YyYvvyyvyy
H%§ 2d
<Ny

N
), b

C2_ 2d

Katavour g téuvovcag amd pomn A0ym
EKKEVTPOTNTAC € Evav KOUPO TAAKOGS -
ECMTEPIKOV VITOGTLAMUOTOG



OPIAKEX KATAXTAXEIX AXTOXIAX (OKA)
Awatpnon: TEpuvovcec avtoync:

Kat’ avtictoyyio pe tnv otdtunom opiCovror kot €00 01 akOAOVOEC OLUTUNTIKEC TACELS
oyeotacnov (6 MPa) otig dlaToué EAEYYOVL:

*VRd,c EVOL T TYT GYEOLAGLOD THG OVTOXNG GE SLATPNOT HIAG TAGKOG X OPIS OTALGNO
OLdTpNnonG, oTNV EEETACOUEVT] OlOTOUT EAEYYOV (AOTAO GKVPOIELA)

*VRd,cs EIVOL 1] TN GYESLAGHOD TNG AVTOYING OE OLATPNON UL TAGKAG PE OTAMOPO
OldTpnong, oTNV EEETACOUEVT] O1OTOUN EAEYYOV (DTOAOYIOLOS GOVOETHPWV)

*VRdmax ELVOL 1] THUT GYESAGHOD TNG MEYICTIG AVTOYNG GE OLATPNON OTNV ECETACOUEN
olaToun EAEYYOVL (adlayn diaotdoemV).



OPIAKEX KATAXTAXEIX AXTOXIAX (OKA)

Awatpnon: TEpuvovcec avtoync:

H avtoyn o€ o1dtpnon g TAaKog xopig 0TAMGH0 o10TpNoNG, Vg, OlVETOL 0O TNV
GYEO:

VRd,c — CRd,c k (100pl fck )1/3 + k10cp 2 (Vmin +k1acp)

2¥€0T avAAOYN TPOC VTNV TNG OLATUNGNC, LE TNV TOPATHPNON OTL:
p; Efva 0 YEOUETPIKOG HEGOG TOV Py, KOL Py,

P1 = 4/P1y Pz < 0,02

Omov ta py, Ko Py, GVOGEPOVTOL GTOV EPEAKVOUEVO OTAIGUO LLE GCLVOPELD OTIG
01eVBVVGELS Y Ko Z, avTIoToiY®g. Ot TYEG Py, KL Py, TPETEL VO, LTOAOYICOVTOL (OG
uéoeg TIHES, Bempavtag Eva TAATOC TAAKOS 160 TPOC TO TAATOC TOV VITOGTVAMLUOTOC
ovv 3d e kdBe TAgLpA



OPIAKEX KATAXTAXEIX AXTOXIAX (OKA)
Awatpnon: TEpuvovcec avtoync:

H péyiotn avroyn o€ didtpnon pog mAdkog (mté€pav g omoioag amotteital aAloyn
OLUCTACEMV), Vg max OLVETOL OO TNV GYEON:

VRd,max:O95 >X<Vfcd'
v=0.6[1-f,,/250]



OPIAKEX KATAXTAXEIX AXTOXIAX (OKA)
Awatpnon: TEpuvovcec avtoync:

H tiun oyedacnon g avtoyng o€ d10TpNon UG TAAKAG UE OTAMGRO SIATPNONG, Vi e
otvetal amd v oyéon:

VRges— 05 79VRpe T1,5(d/s )A {(1/(u,d))sina

swfywd,e

OToV:

* A, etvar to gpPaddv TOV OTMGLOD SLATUNONG KOTAUKOS 110G OO TIG TEPUETPOVG
YOP® OTO TO LIOCTOAMMUN [Mmm?]

* s_glvor 1 0EOVIKT OTOGTOCT] TV TEPIUETPOV TOV OTAIGLOV JLATUNONG [mm]

* fyder EIVOL T OPOOQ T GYEOAGLOD TG AVTOXNG TOV OTAIGHOD dLATPNONG, COUPMVOL
pe m oxéon f,q.~250+0,25d<t  , [MPa] (o€ pkpov mayovg otoyyeio Aafaiveran
UIKPOTEPT) TACT TOV GLVOETPWV)

* d eivar 0 HEcOC OPOC TV GTATIKOV LY®V GE OO0 KABeTEC O1EVOVVGEILS [Mm ]

e o gtval M yovio wov oynuatiCel o omAonog b TpNoNS UE TO EMIMESO TG TAGKOC



OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

Awatpnon: Aldikacio EAEYYOVL:

[Ipémel va yivovtou o1 €ENG EAEyyOL:

(a) XtV TEPIUETPO TOV VITOGTLAMUATOC 1] GTNV TEPIUETPO TNG POPTILOUEVNS ETUPAVELNG,
OEV EMTPENETAL VIEPBACT TNG HEYIOTNG AVTOYNG GE SLOTPNON: VEg<VRd maxs

(b) Aev amorteitar OTAIGUOG SIATPNOTG OTOV: Vig<Viy .,

(c) Otav n taon viy vrepPaiverl TNV Tiun vy 0TV EEETALOUEVN OLOTOUN EAEYYOV, TPETEL
va Tonobeteitan 0mMGHOG dLATPNONG TETOL0G MOTE Vpp=Vry



OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

Awatpnon: Aldikacio EAEYYOVL:

[Ipémel va yivovtoun ol €ENG EAgyyOL:

(d) Av mpokvyel avaykn yio TotofETnon onMcpob dtdtpnong, tote Ba vwoloyileton n
TEPIUETPOG EAEYYOV, Uy T Uy op VIO TNV OTOI0L OEV OTTALTEITOL OTAIGHOG OLLTPTCEWG,
ONAQON Yl TNV OT0i0, 1 OPMCA TEUVOLCA YIVETOL 10T UE TNV Vig & Uy o P Vid/[ Vg d]

H tedevtaio (eEmtepn) mepipeTpog omAIGHOV S1dTUNONC TTPEMEL VoL TOTOOETEITON GE Lol
0mOGTOCT 0L HEYAADTEPN 0O Kd VTOG TG Uy, (M Uy op) OOV k=1.5.

Perimeter Uy Perimeter Uout of



OPIAKEX KATAYTAXEIX AXTOXIAX (OKA)

Konmwon: véo kepdAoto:
EAeyy0c LOVO G€ EI0KEC TEPIMTOCELS: YEPUVOTPOYLES, YEQLPES

H 6pdomn Ba daympiletar oe 000 péEPN

*2T0 UN-UETOPAAOUEVO UEPOG (TPAKTIKMS O GLYVOS GLVOVAGLOC) KOl
270 avaKLKALOUEVO UEPOC (ouvioTatal o€ aplOud KOKAWV
EMAVOAAUPBOVOUEVNG POPTIONG) TO OTTOI0 TPOKAAEL KOTMON

EAEyyovtal ol TdGelC Tov yaAvPa Kot 01 TAGELS TOV GKVPOOEUOTOC
Ot taoelg Tov yarvfa eA&yyovtal Le Tig Kopmvreg S-N

A
log 40, [|A] b=k

N* log N



OPIAKEX KATAXTAXEIX AXTOXIAX (OKA)
Konwon: :

O €AeyY0C TOL CKVPOOENITOS IKAVOTOLEITAL OTALV:

O ¢, max S 095 + 0345 O ¢, min
fcd,fat fcd,fat

f
fcd,fat — k1IBCC (to)fcd (1 - J

250
B..(t) = e{{l_ ?H



OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropiopndc taoemv: Tov OMATIKOV TACED®Y TOL CKUPOOEUATOC KO TOV
EQPEAMKVOTIKOV TAGEMV TOL YAALa.

H OAumtikn tdon 610 oKupodEna TpEMEL Vo TEPLOPILETUL OOTE VO ATOPEVYETOL:
* | OLUNKNG PNYUATMON 1) pikpo-pnypatoon (<0.61,)
*T0 VYNAQ emineda epmucspov (<0.451,)

H epeAkvotikn tdon tov ydAivBa mpénel vo meplopileTal MGTE VO ATOPEVYOVTOL:
*O1 0VEAOUGTIKES TTOPULUOPPDCELS

*H un avext pnyudtmon

e O1 un aveKTES TOPALOPPOGCELS
<0.8f; v Tov yarapo omAopo
<0.75t v Tov y@AvPo TpoevIacE®S



OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropropog g PNYHOTOCEMGS:

H pnyparoon 6to okupoocpa tpemel va meplopileton wote vo eEacPaAifovton:
* 1 AELTOLPYIKOTNTO!

*H avBextucdnra

*Avektd acOnTiko amotéAesa (WouyoAoyia Tov ¥p1noTn)

H epeikvotikn tdon tov ydAvBa npinel va neplopiletal MGTE Vo AmOPEVYOVTOL:
*O1 0VEAUGTIKES TTOPALUOPPDCELS

*H un avekt pnyudtoon

e O1 un aVEKTES TOPALOPPOGCELS

<0.8f; v Tov yakapod omAopHo

<0.75t ) yuo Tov yAvPo mpoevtaoems



OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropropog g PNYHOTOCEMGS:

2VVIGTONEVES TIPES TOV W, . (mm)
XuvOnKeg Onhopéva [IpoevteTapéva
TePPAAAOVTOC ototyeia ototyeia
2VVOLOACUOC Owovel-pHovipog 20YVOG
X0, XCl1 0,4 0,2
XC2, XC3, XC4 0,2
igzl” ;(S'éz’ kvl 0,3 Amo0yn




OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropropog g PNYHOTOCEMGS:

Epocov anatteiton meplopioidg g pnyudtmong, tote mpEmet vo, tibeton Evog
eMBY10TOC OTAMGLLOC!

A Gs:kczkfct,effAct

"EAeyyog pnypatoons yopis vroroyiopovs: IlepropiCovrar:
cite 01 1doElg ToL YdAvPa
cite 1 amocTacn TV PABO®Y TOL YdAvPo



OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropropog g PNYHOTOCEMGS:

Méyioteg ordpetpot papowv D, yio TEPLOPIGUO TG PNYHATMOONS
(c=25mm, f,, .(=2.9MPa, h,=0,5, (h-d) = 0,1h, k;=0,8, k,=0,5, k.=0,4, k=1,0, k=0,4 kar k’=1,0)

Téon yarvBa Méyiot d1dueTpoc papowv [mmj
[MPa] w,= 0,4 mm w,= 0,3 mm w,= 0,2 mm
160 40 32 25
200 32 25 16
240 20 16 12
280 16 12 8
320 12 10 6
360 10 8 5
400 8 6 4
450 6 5 -




OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropropog g PNYHOTOCEMGS:

Méyrwotn andctaon papomy Yo mepropioud ™S PNYRATOGNS
(c=25mm, f,, .(=2.9MPa, h,=0,5, (h-d) = 0,1h, k,=0,8, k,=0,5, k.=0,4, k=1,0, k=0,4 kar k’=1,0)

Tdaon ydivpa Méyiotn andotaon pdfdwv [mm]
[MPa] w,=0,4 mm w,=0,3 mm w,=0,2 mm

160 300 300 200
200 300 250 150
240 250 200 100
280 200 150 50
320 150 100 -
360 100 50 -




OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropropog g PNYHOTOCEMGS:

Y oAOYIGUOG TOV EDPOVS POYUNC

Wk:Sr,maX( sm~ cm)

o, k, Lo (1 T 0 P petr )

. p p,eff 9

Csm — €om — > 0,6 —
ES | EQ
L !
rmax_k C+k k k (I)/ pp eff
§
Assr

—




OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropiopnog TOV TAPUROPPOGEMV:

*Me T0 GUVOAMKA POPTI KO Y10, TOV LOKPOYPOVIO cuvovacuo: <L/250
*Me ta poptio LeTd TNV T0mo0ETNON TOV EVAIGONTOV OLYOPICTIKMOV KoL Y10 TOV
LOKPOYPOVIO cuvovacuo: L/500

Eleyyoc Tov mapapopeOcGeEmv:
*Elte amarloyn teplopiovtog Tov AOYO TOL UNKOVS TTPOS TO VYOGS TNG OLOUOTNG
*Eite pe avaAlvTikd vToAoYIoUO



OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropiopnog TOV TAPUROPPOGEMV:

Amailayn:

eav p < p,

eav p > p,

—_—-K

_-K




OPIAKEX KATAYXTAXEIX AEITOYPI'IKOTHTAX (OKA)

Iepropiopnog TOV TAPUROPPOGEMV:

Boaocukol A0yol UKovg Tpog oTaTiko VYOG

YKvpOdENL YKVpOdENQL
Aopikod couoetnua, K VIO LYNAT] TAON VIO YOUNAN TAoN
p =1,5% p =0,5%

Apeiépelon 60KOG 1| TAGKA Katd pio 1 600 1,0 14 20
dtevboveoelc
Axpaio avoryuo cuveyovg d0KoL 1 TAAKOS KATA 1,3 18 26
uio d1evBvvon, | TAdkac Katd 600 01EVBVVGELG
GLVEYOVS KOTOUNKOG O ETLUTKOVS TAELPAS
Meacaio dvorypa 60ko0 | TAdKAG KaTd pio 1) 600 1,5 20 30
dtevboveoelc
[TAdKo el VTOGTLAG®UATOV Y®OPIG OOKOVC 1,2 17 24
(Loxmrogdnc) (Eleyyoc facel Tov LeYOAVTEPOL
avVolyLoTog)
[1p6Porog 0,4 6 8




OPIAKEX KATAXTAXEIX AEITOYPI'TKOTHTAX (OKA)
Iepropiopnog TOV TAPUROPPOGEMV:

Y moAoy1oTikOg EAeyyOC:

a = CapH(1-O)a

2

c=1-B[mj
Os
a;, a;; Ol TAPAROPEOGELS 6Tadiov I (apnypdTotn drotopn) ko ctaodiov 11

(TANPOG PNYHOTOUEVT OL0TOUN)

052+ &
As
A
I £s51 Esm Es2
/Esm ASS
NZN, og ¢
| o 1 A€s max /As
sr e -
> [
N<N // J
<N, --
‘ —— 1 ——-—!Al!-—
-

€g1r €s2r



AEIITOMEPEIEX OITAIXEQX

Mukpéc arhayéc and to avtictoryo Kee. 17 tov EKQX. Ewowkotepa:

*Y TOAOYIGLOG TOL UNKOVC aYKUPMGEMG (Kol TOV UNKOVS TopafEcemq)
[ IpofAEmeTal ayKOP®ON UEGHD EYKOPGIMC CUYKOAANUEVOV PAPRO®V.
* AlvovTal GTOLYELN YO TNV OYKVPWOOT] TEVOVTMV TPOEVIAGENG:

AT0GTOGY OTAGUOV

Spin-—max[k, ®,(d,tk,mm), 20 mm]

min=



AEIITOMEPEIEX OITAIXEQX

EALdyioto pkog aykvpoong:
Taomn cuvagelac:

f =2,25n M, . n;: GU,VeﬁKSQ Gl),Vd(pSlOLg
N,: OWAUETPOG pAPoov

Bootko UnKog aykupmoemg Iy 1qa=(@/4)(0,/Ty)

Mnkog aykOp®omn G oYEO10G OV Lpg=0t 0,050,051, 41

b,min

0;: LOPOT| TV pAPoV

0. EMPPON TNG EAAYIGTNG EMKAAVYNG GKLPOOELOTOG

O30 EMPPON TNG TEPICPIENS LEGM EYKAPGLOV OTAIGLOV.

0,: ETOPOOT HOG 1] TEPLGGOTEPOV GLYKOAANUEVOV EYKAPGLOV pAPO®V
OLs: EMPPON] NG EYKAPCLOG TIECTG



AEIITOMEPEIEX OITAIXEQX

TOmog aykvp®oNg

Pd&foor omoumv

Y7o epeAxoopd Y1 OAiyn
EvbiOypapun a, = 1,0 a, = 1,0
Mn gvBOypapun o, = 0,7 €qv c > 3D _
; 2 a, = 1,0

aAlog o, = 1,0
EvOoypauun o, =1-0,15(c, - D)/ o, =1,0
Mn gvBhypopun o, =1-0,15(cy - 39)/D o, =1,0
Olot ot tomot o, =1 - KA a; = 1,0
OLot ot Tomot a, = 0,7 a,=0,7

as =1-0,04p

OAot o1 TOTTO1




AEIITOMEPEIEX OITAIXEQX

AYKUPOGELS nE GVYKOAAN OGN PAPOOV :

EREREERE

cm

[TpoPAEmeTon LEYOADTEPT) JATUNTIKN TNG GTALPMOTNG GOVOEGTC T.Y.
F.;~=0,5Af

styd
Eivat ouvatov va GuyKoAANB0oOV avTIotoUETPIKA 000 pAfoot



AEIITOMEPEIEX OITAIXEQX

Mnikog vrepkdivyng:

Mnkog vrepkaivoyng ly=0, ap050405041, 421
: LOPOT TV PAPOwV

: EMPPON TNG EAAYIGTNG ETKAAVYTNC OKUPOJEUATOC

: EMPPON TN TEPICPIENG LECH EYKAPGIOL OTAIGLLOVD.

: EMIOPOOT UOC 1) TEPIGCOTEPWOV CUYKOAANUEVOV EYKAPCIOV PAPRO®V
Ols:

0,min

EMPPON TN EYKAPGLOG TTLECTC

a6: ETPPON TOGOGTOV VIEPKAAVTTOUEVDV PARO®V



Ke@aroro 9 KotookevooTIKES AETTOUEPELES OOUIKAOV GTOLYELOV
Aivovtal ctovyeia yio:

e Aoxoi¢

o Yvumoryeic mAaKeg

¢ Mvknroegdeic TAAKES

* YmootvAouato

* Toyia

e Yyikopueg 00K00g

o Ytoryeia OepeAmcemg



Kepdiaro 10 Ipokataockevn (mold d1e£001k0)
Atvovton otoryeio yio:

* Tic OepeAmoelc anaiTNGelg

* Ta viikd

* TiC KOTOOKEVACTIKEG OLAUOPPDTELS



Kepararo 11 Kotaokevég amd eLa@pocKUPOOENT,

2KVpOdeUa Le TuKvOTNTA UikpOTEPT 0o 2200kg/m3 to omoio amotedeital TANP®C, M
TEPLEYEL KATA £VAL TOGOGTO TEXVNTA 1] PLGIKA EAQPPA QLOPOVT] TOV EXOVV TUKVOTITO
ukpotepmn oo 2000 kg/m3.

O1 kaTnyopieg avtoync Tov EAAPPOCKVPOOEUOTOC YapakTnpilovtal amo to coupPoro LC.

210 EN 206-1, 10 ELa@pocKUPOIEUN KOTTYOPLOTOLEITOL AVAAOYQ LLE T TUKVOTNTA TOVL:
and 1.0 éog 2.0 (ne avtictoryeg mukvotnteg amd 1000kg/m3 £mc 2000kg/m3).

[ T1Ig Uy aVIKES 1010TNTEC, Ypnoomoleiton o emmnpocdetog katm ociking 1 (lightweight)
(.x. N Ot avroyn oyxedacpov: 1 ).

["evik®G 16Y0DOLVY OTL KOl Y10, TO KAVOVIKO GKUPOJELO LE TPOTOTOINCELS Ol OTOTES
EIGAYOVTOL LECH OBPWOTIKOV GUVTEAEGTOV:

Ng eVl GUVTEAEGTNG LETATPOTNG TOV UETPOL EAACTIKOTNTOC

i ELVOLL GUVTEAEGTIG Y10 TOV TPOGOIOPIGHO TNG EPEAKVGTIKNG OVTOYNG
N, ELVOLL GUVTEAEGTIG Y10l TOV TPOGOIOPIGHO TOV GLUVIEAECTI] EPTVGLOV
N3 gVl GUVTEAEGTIG Y10l TOV TTPOGOLOPIGUO TNG GLPPIKVOCNG

O1 SLAUETPOL TOV TVUTAVOV KAUTOA®MGONS awEdvovton kKatd 50%.



Ke@araro 12 Kataokevég 00 aomTAo | EAL0QPPOS OTAIGUEVO CKLUPOOENT

To ke@dAoo aVTO OVAPEPETAL GE OOULKA GTOLYELD YOl TOL OTTOL0L O1 GUVETELEG OO
OVVAUIKES OPAGELS UTOPOHV Vo aryvon oy m.y.:

2 toryeio Tov vroBdAlovtol kKvpimg oe OAIYN eKTOC 0o TNV TPOEPYOUEVT AOY®
TPOEVTAONG, .. TOLYOUATO, VTTOGTLAMUOTO, TOEM, OOLOL KOt oT)payYEC.
*OeUEMDOELS LOPPTIS TEAILOOOKOV, 1] LELOVOUEVA, TEIAQL

*Tolyot avtieTpiéng

[Idccarol Tov omoimwv N owdpetpog etvar =600 mm kat 6mwov Ni /A <0,3f,

Emeon to domho okupooeua Eival younAng TAAGTILOTNTAC, Ol UNYUVIKES TOV 1010TNTEG
LLELMVOVTOL UE TNV YPNON UEIMTIKOV GUVIEAEGTMOV.

[ Tov YopaKTNPIGUO TOL GOTAOD GKLVPOOEUATOC YPNOLOTOLEITAL O ETITPOGHETOC

katw ogiktg pl (plain) m.y. o ;-

Kat” avtiotouyio Le TO KOVOVIKO GKLUPOOELN, OTVOVTOL O1 EAEYYOL Y10 TIC OPLOKES
KOTOOTACELS OGTOYIOC Kol AEITOVPYIKOTNTOG KAOME KO 01 KOATOGKEVACTIKES OLAUTAEELS
Y10, TOL KOAVTTTOUEVA OOUKE GTOTYE L.



Hapaptnpa A Tpomomoinon ETPUEPOVS GUVTEAEGTMOV VALKOV

Otav vapyel KOADTEPOS EAEYYOS TOLOTNTOS KO LEIMUEVEC OATOKMOELS TOTE Ol
EMUEPOVS CUVTEAEGTES AGPAAELNS TOV VAIK®OV UTOPOVV Vo LEI®BODV aVTIGTOLY®G GE:
Yorear=1.1 KO 7, .q;=1.4.

Otav vTapYoLVV LEIOUEVES YEMUETPIKES OTTOKAIGELC 1] OTOV TO YEMUETPIKA GTOLYELN
UTOPOLY Vo LETPNOOVV (TT.). GE L0 VITAPYOVGO KOTOGKELT)) TOTE Ol EMUEPOVE
OLVTEAECTEG OCPAAELNG TOV VAIK®DV UTOPODY Va. LEIWHOVV avTIoTOI®OG OE: % ogr=1.05
KOL %, eqp=1.43.

Otav n extipnon ¢ avtoyns Paciletal 6 oToryEia OV EANPONGAV OO VITAPYOLGO,
KOTOOKELT] O GLVTEAESTIG ¥, Umopel va petmbel kata 15%..



Hapaptnua B Avynéveg mapopop@OGELS 00 EPTVGUO KUl GVGTOAM] ENPAVOEMS

Aivovtot o1 BacikéEg EEICMGELS Y10 TOV VTOAOYIGUO TOV EPTLGTIKOV TOPULOPPOGEDYV KOl TMV
TOPALOPPDOCEDY OTTO GLGTOAN ENPAVCEMC.

Hapaptnua C wrotnTeg YoAOPOV 0TAIGHOD GKVPOIERATOG.

[TpoPAEmovton TpEIS KATNYOPIEC OAKILOTNTAC TOV YOAVPOV OTMG oD oKVPOodENaTOC: A, B kot
C. Qot600 otnv EALGOa pe Baon tov Kavovioud Teyvoroyiac Zxvpoosuatog (KTX2008)
EMTPEMETAL LOVO 1) ¥p1iom ToL ydAivPa C, o ydAvPog A mpoopileTon Yo TNV KOTOGKELN
TAEYULATOV, EVO OmoryopevETUL TEAELMG 1| YpNioM TOL YAALPa B.

Hapaptnuo D Arn®AeleC TPOEVTAGENOS AOY® YULAPOCENG.



Hapaptnua E AvyRéEvES TOPONOPPOGELS UTTO EPTVUGUO KUL GVGTOA ENPAVOEMS

[Ipoteivovtal EAAYIOTEC KATYOPIEC GKVPOOEUOTOC EGTM VO EEACPAAILETAL ETAPKNC
avOeKTIKOTNTA (TOCO Yo TNV OB pwon Tov ydAvPa 6co Kot yio TNV TPOoGPoAr] Tov
OKUPOOEUOTOC) OVAAOYQ LE TIC cuVONKeS TEPIPAAAOVTOC

Kotnyopiceg cuvOnkav mepipariovrog copeova pe tov Hivoxko 4.1
Aappoon yariofa
) ) L b AlGPBpwon opetlduevn oe
AGBpmon opelduevn ce AlGPBpmon opetldevn ce , , ,
. , YAoprovto, and Bohdoscio
evavOpdrxwon YA®PLOVTOL )
vepo
XC1 XC2 XC3| XC4 | XD1 | XD2 XD3 XS1 XS2| XS3
EV&S‘KEE;‘O%WOP‘“ C20/25  [C25/30 C30/37 C30/37 C35/45 | C30/37 | C35/45
BLaPes 6T0 oKLPOSEND
Kavévag __ . . ;
Kivouvoc [IpocBoin and mayetd Xnuikn TpocPoin
X0 XF1 XF2 XF3 XA1 XA2 XA3
EVSS‘“EL‘;‘();;;“VOP‘“ C12/15 | C30/37 | C25/30 C30/37 C30/37 C35/45




Hapaptnua F Xyéoeis Yo T0V VT0AOYIGHO TOV OTAMGUOV GE GUVONKES EMITEONC
évtaong

Aivovtol oY£GELC Y10 TOV VTTOAOYIGUO TOV OMOLTOVUEVOL OTAIGLOV OTAY O1vOVTOL Ol
TAOELG Opg4ys Opgy KO Trgyy-

Hapaptnpa G AAMANAeRIOpOAGT] E0APOVS-UVMOONNS

Aivovton ototyeia yio va AneOet vtdyn 1 aAANAETIOPAGT) E0APOVS KOl ALVMOOUNG
GUVOPTNOEL TG GYETIKNC OVCKOUWING TNG av@OOUNC Kol TNE OepeMdoemc (TOGO yio!
afabdeic OepeMmoelg 660 Kot Yoo OELEADGEIC OE TAGGAAOVC).

Hapaptnpo H ®arvopeva 208 TAEEMS 6TO GUVOLO TOV POpPEa

Aivovton T060 amaALAKTIKA KPLTHPLo OG0 KOt 00T YiEC Y10 TOV OVAALTIKO VITOAOYIGUO TMV
QAVOLEV®V 206 TAEEMS GTO GOVOAD TOV (POPEQ.



Hapaptnpae I Avaivoen TAaK®@V yoPIS 00KOVS KUl TOL(LMV

[Ma T1g TAdKeC Ywpic 00KOVC divovTal 001 Yies Yo TNV EQOPLOYN TS LEBOdOL T®V
1GOOVVAL®Y TAULGI®V.

[ to Toyia divovtor 0onyieg yio TNV Katavoun g oprlovTiac OVVAUEMC GTO EMLUEPOVG
ToUYio.

Hapaptnpo J KataoKELOGTIKES AETTONEPELES Y10, ELOIKES TEPITTAOGELS
Aivovtor 00nyieg yio.:

*Em10ep ko omAcuo

*Koupovg mhoncimv

*Bpayeic mpoPorovg



International
Organization for
Standardization

ISO = aiCo 1 1o (1] xou 160)?

OTTO TOV OIKTVOKO TOTO (http://www.iso.org) TOV
A1eBvoic Opyaviorov yio tnv
Tvrmomoinon (ISO)

O PACOVE:



What 1SO's name means?

Because "International Organization for Standardization”
would have different abbreviations in different languages
("IOS" in English,

"OIN" in French for Organisation internationale de
normalisation),

It was decided at the outset to use a word derived from
the Greek isos, meaning "equal”.

Therefore, whatever the country, whatever the language, the
short form of the organization's name is always ISO. (Kai

oxl I.S.0.) NMpopepeTal «100»



