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NPOAOI0Ox

AVTIKEIUEVO TNG TTaPOUOCOG TITUXIOKNG £pyaciag atmmoTeAoUV Ol eVIOXUOEIS TwV OOMIKWV
kataokeuwv pe FRP’'S (FIBER REINFORCED POLYMERS). ApxIKd, Yivetal AOYog yia Ta UAIKG
TOU OTTAIOPEVOU OKUPOSEUATOS Kal avaAuon autwv. Mo ouykekpipéva,ava@épetal n oloTaon
KaBwg Kal N BNITITIKA Kal N €QEAKUOTIKI avToxr) Tou UAIKOU. Ev ouvexeia, akoAouBouv n evioxuon
KATOOKEUWY TOU OTTAIOHEVOU OKUPOBEUATOG HE IVOTTAIoPEVa TToAupEPr (FRP’S) kal o1 katnyopieg
TTOU TTPOKUTITOUV Bdcel Twv vy, dnAadn, Twv IV uaAou, avBpaka kal apapidiou. Idiaitepn
Mveia yiveTal oTIg TeEXVIKEG epappoyng Twv FRP'S. H gpyacia autr) oTnpixtnke otn YEAETN TNG
agpoyé@upag Tou Alyiou yr'autd TTOPAKATW ava@EPOVTAl XAPAKTNPIOTIKA, avaAUCEIG Kal OTOIXEIO
auTAG. AQou TTponynBnkav €peuveg Kal OOKIYEG, €10NXOnoav CupTrEpdouaTa Kal TTpoTadnkav
OUYKEKPIPEVEG eVIXUOEIG Kal eTTEPRAOEIG. To TeEAeuTaio KeEPAAaio TTEpIAAUPBAvVEl TNV idla TN PHEAETN
NG OEPOYEPUPAG OE E€vioxuon TEUVOUOOG KOl O€ gvioxuon TrepicQIyENg HE xprion Tou
Tpoypduparog FRP STRENGTH Tou kaBnynTtou AB. Tpiavta@uUAAou lMNavetmioTnuiou Matpwv.
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KegpdAaio 1° YAIKG OTTAICUEVOU OKUPOBEUATOG
1.1 =xkupddepa *

To okupddepa cival €va TexvnTO UAIKO (TEXVNTOG AiBOG) TTOU TTAPACKEUALETAlI UE TNV
avauiEn oe KatdAAnAeg avaloyieg Tolpéviou, adpavwy (AUPOG, okUpa KTA.) Kal vepou. Ta Tpia
EMPEPOUG UAIKA avapiyvuovTal he KATAAANAEG avaloyieg Kal OTn OUVEXEID TO VWTTO OKUPOdEua
TTOU TTPOKUTITEl CUPTTUKVWVETAI KAl OUVTNPEITAI OUTWG WOTE va €pBel 0TV TEAIKA TOU HOPO®N

(oTEPES OWPA) KAl VO OTTOKTACEI TTPOBIAYEYPAUUEVEG IBIOTNTEG AVTOXNAG KAl AVOEKTIKOTNTOG.

Eival rpogavég 0TI TO TTOCO0TO TWV AdPaVWY Kal TOU TOIPMEVTOU €ival HEYOAUTEPO OTAV
TTapoucialovTal ol avaAoyieg BApoug oe oxéon WE TIG avaAoyieg Oykou, AOyw Tou PeYOAUTEPOU
€101IKoU BApoug TwV UAIKWV auTwyv o€ oxéon e To €181KG B&pog Tou vepou.
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Zxnua 1- 1 evdeIKTIKES avaAoyieg UAIKWV KaTd OyKo (a) Kal KaTa BAapog (B) vwTroU OKUPOBEUATOG

To €10Ikd BAPOg TOU AOTTAOU OKUPOBEPATOG PTTOPET va AQPBAVETAI GTOUG UTTOAOYIOUOUG

ioo pe 24 kN/m?3

ue 25 kN/m*.

, EVW TO €I0IKO BAPOG TOU OTTAICHEVOU A TOU TTPOEVTETAUEVOU OKUPOBEUATOG 00

! KATASKEYES OMAISMENOY 5KYPOAEMATOS |
MANATOMOYAOZ 'EQPTIOZ, MOA. MHXANIKOZ, Msc
KIPTAZ EMMANOYHA, NMOA. MHXANIKOZ, Msc



O1 avroxég (BAITTTIKA, €@EAKUOTIKA KTA.) KOBWG Kal di1dpopeg AANeG 1010TNTEG TOU
oKupodEuaTog kKabopifovtal Bacel TuTTOTTOINUEVWY OOKIMWY, CUUPWVA HE TIG OIATAEEIS TOU

Kavoviopou Texvoloyiag Zkupodéuatog (K.T.Z.1997).

1.2 ONITITIKI) avTox OKUPOBEUATOG

H onuavtikdtepn iowg 1810TNTA Tou OKUPOdEUATOS €ival n OMITITIK Tou avrtoxn. To
OKUPOdEUA, aKOUA Kal TO AOTTAO, eu@avifel peydAn avioxh o€ BAiWn yeyovog 0To OTTOI0 OQEIAETAI

o€ MEYAAo BaBud n xprion Tou UAIKOU OTIG KATOOKEUEG.

H BAITTTIK) avToxr Tou okupodéuaTog oupBoAifeTal wg fe (c: concrete) 0Toug KavovIoUOUG
OTTAICUEVOU OKUPOOEUATOG KAl AVa@EPETAl OTNV Jovoagovikr) BAITITIK avioxh. H avroxn auth
METPATAl OTIC 28 NuéPEG o€ KUAIVOPIKA dokiuia SlapéTpou 150mm kai Uyoug 300mm 1 KuBik&

dokipia akuAg 150 mm, cupewva pe TIg dl1aTdgelg Tou Kavoviopou TexvoAloyiag ZKupodEéuaTog.

O kavoviopég oTTAIopévou OKUpodEUATog opilel oav BAon TN XapakTnPIoTIKh BONITITIKA
avtoxn fck. XapaktnpioTikry avrtoxr KuAivdpikoU o&okiyiou fck 1 KuBikou odokipiou fck,cube
Bewpeital ekeivn N TINA avToxXNG KATw TnG oTroiag utrdpxel 5% mlavétnta va Bpedei n TiuA

avToXAG €VOG Tuxaiou dOKIUiou.

O1twg gival Quaikd, n péon BAITTTIKA avToxn Tou okupodépatog fcm (m: mean), dnAadn n
MEON TIMA TWV avToXWwVv dUO 1 TTEPICCOTEPWYV OOKIUiWY aATTO TO 010 OEiyua OKUPOdEPATOG Eival
MEYaAUTEPN aTTO TNV XapakTnEIoTIKr avToxn fck. O kavoviopog cuvdéel Ta dUO autd ueyEdn pe

TNV TTAPAKATW OXEON:

fcm = fck + 8 (MPa)

1.3 Katnyopieg OKUpOdEPATOG

>T1ov Tivaka 1-1 TTapoucidfovtal ol KATNYOpieg OKUPODEUATOG Ol OTToiEG  opifovTal PE
Baon TNV xopakTnpioTIKA TN (o€ MPa) Tng BANITTTIKAG avioxAng. Zuxvda oTnv ovouacia pIog
KaTnyopiag OKUpodEUATOG N avioxy Twv KuBIKwv Ookiyiwv TrapaAeieral. ‘Etol av kdammou
ouvavTtaue Tnv ovopaoia «okupddepa Cl1l6» ava@epOuaoTe 0e OKUPOdEUO TOU OTToioU N

XOPAKTNEIOTIKA TIUA TS KUAIVOPIKAG avToxng cival 16MPa.

Mapatnpouue &1l N XOPAKTNEIOTIKA TIMA TNG BAITTTIKAG avTOXAS TwV KUBIKWY BOKIWiwY gival
Aiyo peyaAUTePN OTTO AUTH TWV QVTIOTOIXWV KUAIVOPIKWY. ZTNV TTPAEN OAoI 01 UTTOAOYIOUOI YIa TIG

KOTAOKEUEG OTTAIOPEVOU OKUPOBEPATOG YivovTal JE BACN TNV XOPOKTAPIOTIKA TIMA TNG BNITTTIKAG



avtoXAS KUAIVOPIKWY OoKIliwv fck €KTOG av o Kavovioudg Ot KATTOIOUG €AEyXOUG opilel KATI

OIaPOPETIKO.
Mivakag 1-1 Karnyopiec OkupodEuarog Kai avTioToixes BAITTTIKES aVTOXES
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
fck
(MPa) 12 16 20 25 30 35 40 45 50
fQEéEH 15 20 25 30 37 45 50 55 60

H xprion tng katnyopiag C12/15 o¢ omMAIOPEVO OKUPOOEUD ETITPETTETAI IOVO YIO KTipIa

XWPIG augnuéveS aTTaITAOEIS TTAACTIMOTNTAG HE TPEIG TO TTOAU 0pOPOUG.
H xprijon Tng katnyopiag C16/20 o OTTAICPEVO OKUPODEPD ETTITPETTETAI UOVO:
yla KTipla Xwpig auénuéveg atTaitrioelg TTAOOTIUOTNTAG, AVECAPTATWS TOU apIBuoU Twv
opOPWV.
YIO KTipIO JE QUENUEVES ATTAITACEIG TTAACTINOTNTAG, JE TPEIG TO TTOAU OpOPOUG.

Mo TTPOoEVTETANEVO OKUPOBEUQ OEV ETITPETTOVTAI O KaTnyopieg C12/15, C16/20

kai C20/25.

1.4 EQeAKUOTIKA avTOX OKUPOOEUATOG

O 6pog €PEAKUOTIKI) QVTOXI) TOU OKUPOOEUATOG avaQEPETal OTN PEYIOTN TAON TNV OTToia
MTTOpEl va TTapaAdfel To (GoTTAo) okupddeua 6Tav UTTORAAAETAI O€ HOVOAEOVIKO EQEAKUCHO HEXPI
va pnypoTtwOei. ZupPBoAifeTar wg fet (t: tension) kal 6TTwG gival avapevopevo n TIUAR TNG €ival

ONMAvTIK& JIKPATEPN ATTO TNV AVTIOTOIXN avToxn o€ OAiwn.

H pikp Tyl TNG €QEAKUOTIKAG QVTOXNG TOU OKUPOBEPATOG €IVl iOWG TO ONPAVTIKOTEPO
POBANUa Tou WG dopIkd UAIKO. TNa TNV avTIHETWTTION TOU TOTTOBETOUVTAI OTO OKUPOBEPD OTTAIOMOI
atré XaAuBa, ol otroiol gival auToi TTou KaAoUvTal va TTapaAdBouv TIG EQEAKUOTIKEG TAOEIG TTOU

avaTTuooovTal oTa dOUIKA oToIXEIa, OTTWG Ba dOUUE PE AETTTOUEPEIA OTA ETTOMEVA KEQAAQIQ.

Q¢ 14¢N peyEBOUG N €EPEAKUCTIKI) QVTOXH TOU OKUupodEéuatog eival Trepimou 10 1/10 Tng

avtiotoixng OAITTTIKAG avtoxXAg. AKpPIBEOTEPA, O KAVOVIOPOG UTTOAOYICEl Tn péon €QEAKUOTIKN



avTOXI TOU OKUPOdEPATOG Ty, BACEI TNG XOPAKTNPIOTIKAG TIUAG TNG BAITTTIKAG avToXAg HEow TG

TTAOPOKATW oXEOoNG:

fetm = 0.30f 2" (fctm, fck oe MPa)

2Tov Tivaka 1-2 trapoucidletal n péon TIMA TNG €QEAKUOTIKAG AVTOXNG KaBWG Kail ol

XOPAKTNPIOTIKEG EPEAKUOTIKEG AVTOXEG feyo 05 KA Fiyo o5

Mivakag 1- 2 EpeAkuoTIKA avToxr okupodéuatog (MPa)

Fck 12 16 20 25 30 35 40 45 50

fetkD.05) 1.10 | 1.30 | 150 | 1.80 | 200 | 220 | 250 | 270 | 290

Fetm | 160 | 190 | 220 | 260 | 290 | 320 | 350 | 3.80 | 410

fetkD 05| 2.00 | 250 | 290 | 3.30 | 3.80 | 420 | 460 | 490 | 530

1.5 MNapapopewaoclg

H vyevikf pop@rp Tou OIaypAPUATOG TACEWV-TTAPOUOPPWOEWY TOU OKUPOBEUATOG
TTapouoiadetal oto oXAMa 1.2, Z10 dIAypapPa auTO QaiveTal TTOAU €VOEIKTIKA TO yeyovog OTI n

avTOXH TOU OKUPOodEPaTOg o€ BAIWN gival TTOAU peyaAUTEPN aTTO TNV QVTIOTOIXN O€ EPEAKUCHO.

GCE ‘.

f

[l

(041,

2xAua 1- 2 Zxnuatikd didypaupa TAoEWY - TTAPAPOPPUOEWY OKUPOBEUATOS (C=0OAiyn,
t=e@eAKUOUOG)



H péon Ty tou emPBaTikoU péTpou eAAOTIKOTNTOG Ecm pTropei va ekmiunBei Bdoel Tng

XOPAKTNEIOTIKAG ONITTTIKNG AVTOXHG TOU OKUPOBEUATOG, WECW Tou Trivaka1.3.

fo 12 16 20 25 30 35 40 45 50

Ecm 26 |27.5| 29 |30.5| 32 |33.5| 3p 36 37

Mivakag 1- 3 EmPBaTiké pétpo eAaocTikéTnTOg (GPa)

2TNV TTEPIOX EAQOTIKWY TTOPANOPPUOEWY 0 Adyog Tou Poisson AauBdvertal icog pe 0.20.

6

O ouvteAeoTAG BePUIKAG SIA0TOANG TOU OKUPOBENATOG PTTOPET va AapBdaveTal icog pe 10-107" avd

Oc.



KegpdAaio 2° Evioxuon KOTAOKEUWY OTTAIOUEVOU OKUPOBEUATOC HE

frps
2.1 Eicaywyh?

H evioxuon — amokardotaon Tng @QEPOUCAG IKAVOTNTAG KOTAOKEUWV ATTO
OKUPOdEPa PEXPI TTPOCPATA aTToTEAOUCE pEICoV TTPORANKA, KOBWG atraitoloe onuavTikd Xpovo,
XWPO Kal KOTTO yia va eTTIAUBE. KUpIO PEIOVEKTNUA TWV €W TWPA ETTEURACEWY fATAV N OUCKOAIQ
EQapUOYNG Toug. H emoTnuovik épeuva OTO TTEdi0 aUTO KaTEANEE OTnV AvATITUEN MIAG VEQG
TEXVIKAG evioxuong YE XpHon oUVOETWY UAIKWY TToU atroTeAoUVTal atrd To ouvOUAOHOS IVWV (TT.X.
avbpaka, yuaAiou, apauidiou) o PATPA €TTOEEIBIKNAG PNTIVNG 1 TTAEYHévEG o€ UQACHA WOTE va
oxnuaTi¢ouv avtioToixa dUCKAUTITA eAdouATa 1} EUKAUTITA UQACHATA Miag A duo disuBuvoewy
(lIvorthiopéva ToAupepry — Fiber Reinforced Polymers- FRP). H evioxuon pe FRP ptropei va
epapuocBei oe oToixeia amd oTmAIoEVO OKupOdepd, OTTwG OOKOi,  TTAAKOOOKOI, TTAAKEG,
UTTOOTUAWMATA, ToIXia, KOUBOI, o€ OToIXEia aTrd PEPOUCa TOIXOTTolia KABWG Kal o€ gToIxEia atrd
&UAo. MTTOopoUV va XpnoIdoTToiNBoUV WG TEVOVTEG ] WG PECO €vioxuong OTO OKUPOdEUQ, EiTe
MeEHOVWUEVA €iTE 0 CUVOUAOUO HE TTPOEVTETANEVO XAAUBa 1} XAAuBa oTTAiopou. H epapuoyni
TOUG WG OTTANIOUOG  evioXuong OTOIXEIWV OTTAIOYEVOU  OKUPOBEUATOG 1] PEPOUCAG TOIXOTTOlIAG
ouvioTatal oTNV HEOW ETTOEEIBIKWY PNTIVWV ETTIKOAANCN TOUG O€ EEWTEPIKEG ETTIPAVEIEG DOUIKWV

MEAWV HE TTPOCAVATOAICHO IVWDV TETOIO WOTE VA TTAPAAAPBAVOUV EQEAKUCTIKEG OUVAEIG.

Eikova 2- 1: Evioxuon dopikoU péAoug pe eEAdoparta atmd oUveeTa UAIKG atTd IVOTTAICUEVA

TTOAUPEPH.

2 A. TIAMAZEPA®EIM : EMIZKEYEZ KATAZKEYQN MATPA ®EB. 2007 E.ZQZIMA — B.XTPATHIH ENIZXYZH
KATAZKEYQON OMNAIZMENOY :KYPOAEMATOZ ME FRP (INOMAIZMENA TMOAYMEPH) 130 ®OITHTIKO ZYNEAPIO :
EMIZKEYEZ KATAZKEYQN MATPA ®EB. 2007

in



Eikova 2- 2: Evioxuon uttooTUAWUATWY JE TTEPITUAIEN aTTO avBpaKovruaTa.

2.2 [epypa®r 2UoTaTIKWYV

Ta ouvBeTa UAIKG VWV atToTeEAOUVTAI ATTO iVEG EUTTOTIOPEVEG PE pNTivn A 1. AvaAoya
ME TOV TTPOCAVATOAIONO TwV IVWYV, dlakpivovTtal o€: mpooavaroAiouéva (directional) , pe iveg
ouvexeig kal idlag dieubuvong kal o€ un mpooavaroAiouéva (random), e iveg Tuxaia

TOTTOBETNUEVEG OTO OUVOETIKO UAIKO.

Eikova 2- 3:(a) NpooavatoAiopévo oUveeTo UAIKO (B) Mn mrpocavaToAIouéEVO oUVOETO UAIKO

Avdaloya pe Tov TPOTTO TOTTOBETNONG KAl TOV OUVOUAOUO TWV IVWV Ta OUVOETA UAIKA

dlakpivovTal O€:

MAekTwVv Ivwv (woven fiber), TTou aTTOTEAOUV CUVEXEG CWHA XWPIG ETIUEPOUG OTPWHATA,
o1roTE dev TTapouaiddouv TOavAeTNTEG aTTOKOAANCNG. 'Exouv OuwWG WIKpR avtox Adyw Tng

MEYAANG CUYKEVTPWONG TACEWY Kal TOU HEYGAOU TTO00C0TOU pNTivng.

11



Aouvexwyv vwv (chopped fiber) , ta otroia éxouv KovTég iveg dIdoTTOPTEG PECA OTO
OUVOETIKO UAIKO, KAl PNXOVIKI AVTOXI KATWTEPN ATT AUTHV TWV CUVEXWV IVWV.

YBp1dika (hybrid), Ta otroia armroteAoUvTal €iTe ATTO OUVEXEIG, I ATTO OUVEXEIG iveg, 1 atTd
TEPIOTOTEPOUG TOU €VOG TUTTOUG IVWYV. XPNOIYOTTOIOUVTAl YIa va TTETUXOUV €TIOUUNTEG
I016TNTEG TTOU TO OUVOETO UAIKO dev DIABETEL.

2uvexwy Ivwv (continuous fiber), TTou CTPWHATA CUVEXWV IVWV - PNTivNG TOTTOBETOUVTAI
oTnVv KatdAANAn dieuBuvon Kal cuvdEéovTal ATTOTEAWVTAG éva OWHA, TTAPOUCIAloVTaG £T01,
MEYAAn avtoxrh, H atmmokOAAnon petau Twv OTPWHATWY CUVEXWV IVWV- pnTivng E€ival
moeavn.

_—

57
e

ol
i

(B) ZUvOETO UAIKO QOUVEXWV IVWDV.

/

(Y) YBp1dik6 ouvBeTO UAIKO. (©) ZUvBETO UAIKO GUVEXWV IVWDV.

Eikova 2- 4: Tormol oUVOETWV UAIKWV IVWOV.

MNa TNV ETTIOKEUA KAl EViIOXUON KATOOKEUWY XPNOILOTTOIOUVTAI KUPIWG TTPOCAVATOAICHEVA
oUuvBeTa UANIKG ouveXWYV IVWV Ta OTToia TTapouciddouv peydAn avroxri. O TTpocavaToAIouOS TwV
VWV OpwG, Oivel OTO OUVOETO UAIKO QVIOOTPOTTIK) OCUMPTIEPIPOPA, OE QAVTIOTOIXIO ME TN

OUMTTEPIPOPA TOU OTTAIOUEVOU OKUPOBEPATOG, divovtag Tn  duvatoTnTa OTOUG HEAETNTEG va
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OleuBeTricoUV KaTA TETOI0 TPOTIO TIGC OTPWOEIG TOU UAIKOU WOTE va evioxXuBei 10 pEAOG OTn

d1eUBuvaon TTou avaTTUooOoVTal Ol UYNAOGTEPEG TAOEIG.

Ta Baoikd cuoTaTIKA TWV CUVOETWY UAIKWV WG oUOoTnUa gvioxuong givar: ol iveg (£x.1) o€
TTOAUPEPIKI) UATPA KAl N KOAAO EQOPUOYNG TOUG O€ ETTIPAVEIEG OKUPODEUATOG i TolxoTroliag. Mo

AVOAUTIKA:

‘lveg

2TOV KAGOO TWV OIKOBOMIKWY KAl TEXVIKWV £PYWV Ol TTIO KOIVEG XPMNOIUOTTOIOUMEVEG iVEG

OlauETpoU 5-25um givai :

a) O1 iveg yuaAhiou (he TTukvoTnTa 2300-2400 kg/m3). Ymapxouv 4 TUTTOI UGAOVNUATWY:
TUTTOU E pE pEIOVEKTANG TN PEiwon TNG avTtoxng oTo AAKAAIKO TTEPIBAAAOV TOU OKUPOBENATOG,
TUTTOU Z | AR pe peydAn avtoyxr o€ aAkaAikod TTepIBAAAov, TUTTOU S Je uwnAn avToxn Kal upnAd

METPO EAQOTIKOTNTAG.

B) O iveg avBpaka(pe tukvoTnTa 1800-1900 kg/m3). O1 TUTTOI TWV AVOPAKOVNPATWY
olapépouv avaloya av Trapackeudlovral ammd BepuIKh KATEPYOOia TOu TTOAUGKPUAOVITPIAIOU

(UWPNANG EQEAKUOTIKNAG QVTOXAG Kal HETPOU EAQOTIKOTNTAG) €iTE HECW aTTOoTAENG KAPBOUVOoU.

MTtropouv va xpnoipotroinBolv XwpioTd i ammd Kolvou Je TIG iveg yuaAiol wg uBpidio yia va

augnBei n akapwia evog douikoU PHEAOUG.

y) Or1 iveg apapidiou (pe mrukvoTnTa 1450 kg/m3)- diakpivovTal avaAoya av TTpoépxovTal
atrdé  apwpaTIKO TToAuapidio (KEBAap 29-xaunAou pétpou ehaoTikOTNTAG, KEBAap 49-uwnAou
METPOU €AAOTIKOTATAG) A apwuaTIKO TTOAUAIBEPAUI®IO, UE KUPIO TTAEOVEKTNWA TNV TTOAU KOAR

CUUTTEPIPOPE OE KPOUOTIKG QOopTia.

Eikéva 2- 5: Suvnong iveg avBpaka kai yuaAiou Kai ivorrAiouéva moAupuepn (FRP)
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MnATpa

Ymdpyxouv ©OUO KUplol  TUTTOI  TTOAUPEPWY  TTOU  XPNOIYOTToIoUvVTal WG  HUATPEG:
BepuookAnpuvoueva kal BepUOTTAACTIKA. Ta BeppooKAnpuvOUEVa XPNCIWOTTOIOUVTalI OTOV KAGSO
TWV OIKOOOMIKWY KOl TEXVIKWV £PYWV Kal €ival o1 €TTOCEIBIKEG PNTIVEG Kal OTTAVIOTEPO O
TToAueoTéPag A BIvuAeoTEPAG O1 eTTOCEIBIKEG PNTIVEG UTTEPEXOUV TV GAAWY TUTTWV PATPAG AOYW
TWV ECAIPETIKWV PNXAVIKWY XOPOKTNPIOTIKWY KOl TNG MEYAANG avOeKTIKOTNTAG O OUOUEVEIG
TTEPIBAANOVTIKEG  €TIOPACEIS. Mpoo@aTwg €xouv  yivel TIPOOTIABEIEG avTIKATAOTAONG TWV
TTOAUMEPIKWY UNTPWV HE UAIKA BACICHEVA OTO TOIMEVTO (TOIMEVTO- KOVIAUOTA TPOTTOTTOINUEVA HE

moAupepn, TRM).

KoAAa
Kard kavéva xpnoigotroieital wg KOANa  €mmogeIdIkr) pntivip dUO CUCTATIKWY TTOU
EQAPPOCeTal PYETOEU TOU UTTOOTPWWHATOG KOl TOU OUVOETOU UAIKOU, €gao@aAifoviag €101 Tn
OUVEPYOQOia TOUG Kal TN METOQOPA TACEWV OTTO TO TTPWTO OTO OeUTEPO. H Xprion eTTo&eIdIKWY
PNTIVWV OTIG KOATAOKEUEG TIPOUTTOBETEI TNV  KOTAVONON TPIWV PBOCIKWY EVVOIWV: XPOVOG
epyaoiuoTnTag (pot life), xpdvog epapuoyng (open time), Bepuokpacia uaAwdoug PeTaTTTwong Tg
(glass transition temperature).

Optoxch
Metpo Egelrvomi TUPAPOPPOGT
ehactwdmrac(KN/mm® avroy(N/mm®) EPEAKDOTIRTS

aotoyiac (%)

AvBpurog

Yyminc aviopic 215-235 3500-4800 1420
Yazp-vymine avioms 215-235 3500-6000 1523
Yymhoo uitpov shacTiKOTTOC 350-500 2500-3100 0.5-09
Yasp-vynhot petpov shao/tag 300-700 2100-2400 0204
Tvaki

E 70-75 1900-3000 3045
Z 70-75 1900-3000 3045
S 85-90 3500-4800 45-55
Apapion

Xouniot uétpou :

e}_&;mmﬂmz KiBhap 29) 70-80 3500-4100 4350
Yymiov petpou

shoaotomrac(Kefhap 49, 115-130 3500-4000 2535

Twaron)

Eik6va 2- 6: EVOEIKTIKES 1I0IOTNTES IVWV
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Is1oma (o 20°C) E“;f:izuﬁ Zxvpodepa | Xdhvpac
[Musvérra (kg/m’) 1100-1700 2330 7800
Métpo shaotdmrac (KN/mm?) 0.5-20 20-50 205
Métpo Srdtumonc (KN/mm®) 02-80 8-21 80
Aovoc Poisson 03-04 0.2 0.3
Eeshivoria) avroy (N/mm”) 9-30 1-4 200-600
AtetpmTicd avrop (N/mm®) 10-30 2-5 150-400
Ol avropy] (N/mm’) 35-110 25-150 200-600
Opox] topoudpoonan os epeixoauo( o) 0.53-5 0.015 20-25
Evépyeia Bpadone (Jm™)-xatd npoasyyion 200-1000 100 10°-10°
Tuvieheothc Bepuncic Swaatolis (107%/°C) 25-100 11-13 10-15
Yoatoamoppognmcdtnta: Tnu-23°C (%ex p) 01-3 3 0
Ospuoxpucic voiadous petdntoang(C) 30-80 /

Eikova 2- 7: EVOEIKTIKES 1010TNTES ETTOEEIOIKWYV PNTIVWV KAl OUYKPIOH UE OKUPOOEUA Kal XaAuBa

2.3 XapakTnpIOTIKA Kal €QOAPHOYEG OUVOETWY UANIKWV OTTO  IVOTTAIOUEVA

TToAupEP — TpOTTOI AOTOXIOG

Ta ehdopara IO cuvdéovtal eEwTePIKG OTO OSOMPIKA PEAN PE XPON CUYKOAANTIKWV
oualwv (TT.X. €TTOEIKNAG KOAAQG,) augavovTag Tn @épouca IKavoTnTa Tou pEAoUG. OTTwg o€ K&Be
eEWTEPIKA OUVOEOUEVO OUOTNHUA, O OEOPOG METAEU Twv OUVBETWY UAIKWV Kal Tou AdN
UTTAPXOVTOG OKUPOBEUATOG  €ival  KPIioIOG, TIPOKEIMEVOU va  emTeuxBei n  emOBuuntn
CUMTTEPIPOPA TOU CUVOETOU WE TO UTTAPYXOV PEAOG. ZUVETTWG N KATAAANAN TTPOETOINOTIO TNG
eEM@AvEIag TOU HEAOUG egival pia atmapaitntn diadikacia pe oT1dX0 TNV ATTOPAKPUVON
adUVapwy Kal EVaVOPAKWHEVWY OTPWOEWY | OKOVNG aTTd TNV ETMIPAVEIQ TOU OKUPODEUATOG,
KaBwg Kal N €EO0PAAUVOT] TNG, YIA VA €XOUME HIA ETTITUXNHEVN CUYKOAANGON TTou Ba evioxUaoel

TNV KATOQOKEUN.

Ta KupiOTEPQ TTAEOVEKTHMATA TTOU EP@aviCouv Ta eAdopara IO oTnv epapuoyr Toug wg
€CWTEPIKA  ETTIKOAOUPEVOG OTTAIOUOG  OTOIXEIWV  OKUPOOEUATOG €ival N TTOAU  uywnAn
EQEAKUOTIKI) avToxr (600 Kal Twv 10XUPOTEPWY XOAUBwWY TTpoéviacng), n avioxr oTn
O1GBpwoaon, n 01G6ean o€ TTOAU peydAa uAKN Kal n duvatdTnTa va XPnaoidoTroin8ouv akoua Kal
o€ MEAN KATAOKEUNG TTOU €xouv OUOKOANn TrpéoBacn. EmmTpooBétwg, 10 xaunAd KOOTOG
epapuoyng (avaloyo Twy TTapadooiakwy PHeBSdwWY ETTIOKEUAG Kal evioxuong), TO YEYOVOG OTI
ammaITouv eAAXIOTO i Kal KaBOAou Bapu €EOTTAICHO yia TNV TOTTOBETNON TOUG KABWG £Xouv
TTOAU ammAf} €pappoyn Kal To TTOAU WIKPO idlo BApog TTou 0€ CUVOUOCOWO HE TN HEYAAN

EUKaPWia KaBIoTé TTOAU €UKOAN Tn HETAQOPA Kal OIEUKOAUVEI TNV e@apuoyr). Akoua, ol
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OIAOTACEIG TOU €VIOXUONEVOU OOMIKOU UAIKOU TTapapévouv oxedov apetaBAnTeg, Adyw Tou
MIKpoU TTAxoug Tou OUVBETOU UAIKOU Kai pTTopoUv €TTiong, va  €TMIXPIOTOUV Kal Vo
XPWHaTIOTOUV, dIaTNPWVTAS £TCI TNV AICONTIKA Kal TNV APXITEKTOVIKI TNG UTTAPXOUCAG

KATOOKEUNG.

MelovektripaTa amoteAolv 0 Wabupdg XOPOKTAPAG TNG OOTOXIAG TOUG Kal O UWNAEG
dIaTUNTIKEG TACEIG TTOU AvATITUCOOVTAI OTR OIETTIPAVEIA OKUPODEUATOG — CUVOETIKOU PECOU
TNV TTEPIOXT TWV AYKUPWOEWV TOUG. O “0e0uOG” OUVOETWY UAIKWYV -OKUPOBENATOG, UTTOPEI va
aoToxAoel Tpoéwpa, dnAadn Tpiv eEAVTANBEI N KAPTITIKI) AVTOXr TOU EVIOXUMEVOU OTOIXEIOU.
EidIkoTEPQ, o1 TpdTTOI aoToXiag Adyw EAAEIYNG ouvagelag, cival ite e SIAdO0N PWYHWY OTN
OIETTIPAVEIQ PETALU OKUPOBEUATOG Kal OUVBETOU UAIKOU TTOU PTTOPED va o@eilovTal O€ aTéAEIEG
TOU OUVOETIKOU UAIKOU, O€ QVATITUEN KATOKOPUPWY PWYMWY AOYW KAPWYNG, OE TOTIIKN
atmokOAANCN Tou oUVBETOU QUAAOU OTAV N ETTIPAVEIQ TOU OKUPOBEPATOG eV gival eTTITTEdN KAl
oe karatmévnon Tou PEAOUG Adyw KOTTwong. AKOUO e ATTOKOAANGCN Tou ouUvBeTou QUAAOU
AOYW TOU KATOKOPUPOU Kal OPICOVTIOU QVOIYUATOG EVOEXOUEVWY DIATUNTIKWY PWYHWY A HE
dIaTUNTIKA aoToXia TNG OTPWONG TOU OKUPOBEUATOG WETALU TOU OTTAICHOU evioxuong Kal TOu
UTTAPYXOVTOG OIANNKOUG OTTAIOHOU, KOVTA OTa dKPa Tou oUvBeTou @UAAOU. Ta TTapatravw
TTPOUTTOBETOUV TNV AW KOTAAANAWY PETPWV YIa TV ATTOQUYR TNG ATTOKOAANONG, OTTWG gival
va AapBavetar €mapkég pAkKog aykupwong (Ib) Twv  €EWTEPIKWY OTAICUWY  Kal VO
IKAVOTTOIOUVTAI Ol KATAOKEUAOTIKEG OlaTAgelg. MANIOTO O OPIOUEVEG TTEPITITWOEIG KPIVETAI
OKOTTIUN N BeATIwON TNG aykUpwong PE PNXAVIKOUG TPOTTOUG, OTTWG N EEWTEPIKA TTEPITPIEN

TWV AKPWY TWV QUAAWY PECW KATAKOPUPOU £EWTEPIKOU OTTAICHOU.

O omAIoPOG evioxuong Twv OUVBETWY UAIKWV 0TV KATAOTACN OPIOKNG (PEPOUCOG
IKavoTnTag, dev dlappéel OTTwG 0 XAAUBag, aANd éxel peydAn €AaoTikr TTapaudépewon. H
TapPauOPPWOnN auTh €EaPTATAl KUPIWG ATTd TNV IKAVOTNTA TOU OKUPOOEUATOG VO UETAPEPE!
MEOW OIATUNONG TIG EPEAKUOTIKEG OUVAEIS TTOU avaTITUCOOVTOI OTO oUVOETA UAIKA Kal gival,
KATa Kavova, PIKPOTEPN atro TN MEYIOTN €QEAKUCTIKA TTapauépewaon (Bpalong) Twyv oUvBETWY
UAIkwv. Ta 100 eaitiag TnG peyAANg avBekTIKOTNTAG OTNV NAEKTPOXNUIKN SIGBpwaon Kai Tou
uynAou AGyou TnG avTtoxng TTpog 1o BAPOG TOUG, BPRAKaV PEYAAN EQAPUOYN OTNV ETTIOKEUR KOl
gvioxuon TWV KATAOKEUWV, OTTWG OTnV OTTAIoON KAl TTPOEVTAOT KATAOKEUWY aTTd OTTAIOYEVO
OKUPOOEUA, TN OCEICWIKA €VIOXUON KOTAOKEUWV aTrd OTTAICNEVO OKUPOOEUa OAAG Kal atrd
GOTTAN TOIXOTTOIIA, TNV EVIOXUON KTIPIAKWY KATAOOKEUWY KAl YEQUPWYV. E@apudfovTal og dokoug
KOl 0€ TTAGKEG yIO VO AUEROOUV TNV KAPTITIKF TOUG IKavoTNTA KAl T SIaTUNTIKI) TOUG avToxh Kai
O€ UTTOOTUAWMATA YIO VO au§oouV TNV IKavVOTNTA JETAPOPAG QOPTIWV Kal TNV OAKINOTATA TOUG
Yo TTEPITITWOEIG OEIoPoU. Evioxuon o€ doPIKA OTOIXEIO QaivVETAl OTIG EIKOVEG 5,6, KAl 7 VW

oTnV €IKOVA 8 £xoupe Eva TTOPAdEIYUA ETTIOKEUNG O€ YEQUPOQ.
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Advanced Structural Technologias

Eikéva 2- 4:Epyareg TommoBeTolv dUo TuRuara Eikéva 2- 8: 2710 idio urootiAwua Tommobereiral
TEPIKAAUUUATOS IVOTTAIOUEVOU TTOAUUEPOUS YKPI XPWUATIOUOS YIa va TaIPIAEl UE TO
o€ éva utrooTuAwa. OKUPOOEUA TOU UTTOOTUAWUATOC.

Advanced Siniclural Technologies

Eikova 2- 9: Aurn n own ¢ yépupas (Chatham County bridge) eivar ora teAika orddia
TEPIKGAUWNGS LE IvOTTAIoUEVa TTOAUUEPN Kal Ta oTadia Tou Bawiuarog. H oAokAnpwuévn epyacia diakpiverai
arro 10 AVOIXTO YKPI XpWld.
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Eikéva 2- 10: Evioxuon Oouikou puéAoug ue eAdGouara amd ouvOleta UAIKG amd IvoTTAIouéva
ToAupuEpn.

- —_—_— -

(v)

Eikéva 2- 11(a, B, y): Karaotpwua yépupag g€ aviodtedn didBaon. Znuid amd dxnua ue 0wog
TEPQAV TOU ETTITPETTOLEVOU Kal ETTIOKEUN UE TUVOETA UAIKG.
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Eikéva 2- 12: Aoroxia utrooTuAwuarog Eikéva 2- 13: Zupumepi@popd eVICXUUEVOU UTTOOTUAWLATOS
evioxuuévou ue FRP e avBpakoupdaouara o€ OUVONKES QwTIaS

2.4 2uoTthpara Evioxuong

Ta ouoTAPATA EVIOXUONG OTOIXEIWY OTTAICHEVOU OKUPOBEUATOG ] PEPOUCAG IKAVOTATAG YE
ouvBeTa UAIKA gival yevikd duo TUTTwv; a. “UypAg e@appoyng’( i €T TOTTOU OKARpuUvon NG

MATPOG) Kal B. TTpoKATACOKEUAOPEVA” (N OKAPUVON TN UATPAG €XEl TTPONyNBEi TNG EQApPUOYNG).
Mapakdtw yiveTal GUVOTITIKA N TTAPOUCIOCN QUTWY TWV CUCTNUATWY.

2UCTAMATA UYPNG EQAPUOYNG:

®UMa (sheets) ) updopata (fabrics) amroteAolpeva ammd ouvexeig iveg piag  (Kupiwg)
d1eUBuvoNg, Xwpic uATPa

Yodaopata (fabrics) ammoteAoUpeva atmmd OUvEXEIS iveg o€ BUO TouAdyioTov dleuBUvoEIG,
Xwpig uATPa

®UuMa (sheets) 1 uedopata (fabrics) atmmoteAoUpeva aTmd OUVEXEIG iveg  piag
OI1EUBUVONG TTPOEPTTOTICPEVA E PNTIV O€ UN OKANPUPEVN HoP®T).

®UAAa (sheets) i upaopata (fabrics) ammoteAoUueva aTtd ouvexeig iveg o€ TOuAdyIoTOV
OU0 B1EUBUVOEIG, TTPOEUTTOTIOUEVA YE PNTIVR OE N OKANPUHPEVN HOPOPA.

2UVEXEIG IVEG XWPIG PNTPA, CUYKEVTPWHEVEG OE PHOPQI VAUATOG, TO OTTOI0 EUTTOTICETAI

ME pNTivn VW TUAIYETOI OTO UTTO evioxuon OouIKS HENOG.

MPOEUTTOTIOUEVEG OUVEXEIG IVEG, OUYKEVTPWHEVEG OE PopYr vAuaTog (tow), TO OTToI0 eVW)
TUAiYETQI OTO UTTO evioxuon SOUIKO PHEAOG, ugioTaTal EVOEXOUEVWG Kal TTPOCBETO OTTAIOUO.

MpokaTaokeuaouéva YAIKG :

MpokaTaokeuaouéva €uBUypaupa eAdouarta (strips), Ta oTtroia €mmKoAoUvTal PECW
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pntivng. Ta eAdopara diatibevial cuvnBwg o€ PopPry POAWV “KOUAOUPES”, Kal
TTapdyovTtal Ye TN HEBOSO egeAaong i oTTaviOTEPA TNG OTPWHATWONG.
MpokaTtaokeuaopéveg papdol (bars)kUKAIKAG 1 ouvhBwg opBoywvikAG BIATOUNAG, Ol
OTTOIEG TOTTOBETOUVTAI O€ ETTIPAVEIOKEG EYKOTTEG YEMIOMEVEG ME PNTivn 1 TTOAUPEPN
Koviapa.

Mpokaraokeuaopéva keAU@N (shells), pavdueg (jackets) i ywvieg (angles), Ta otroia

emKOAANOUVTAl EOW PNTIVNG

2€ YEVIKEG YPAUMEG T TTPOKATOOKEUOOUEVA EAAOHOTA TTPOTIMWVTAI £VAVTI TWV UQACUATWY
(A @UANWV) OTav N epapuoyn yivetal o€ eTTITTEdEG €MIQAVEIEG (TT.X. KAUTITIKA evioxuon SOKWV N
TTAGKWY, XI00Ti 1] opIfOvTIa SIATAEN YIA TOIXOTTOlEG O€ €VTOG £TMITTEOOU TEUVOUCQA) KAl ATTAITOUVTAI
ONUAvTIKA TTAXN, EVW 0€ GAAEG TTEPITITWOEIG (TT.X. MAVOUEG UTTOOTUAWUATWY, BIATUNTIKA evioxuon

OOKWV) N EQApPOY UPACUATWY PEOW TNG UYPHG MEBODBOU eival TTpoTINNTEQ.

2.5 Texvikég E@apuoyng

H emAoyr} Tou TUTTOU, TNG MOPYNG Kal TNG HEBOOOU €QOPUOYAS TWV CUVOETWY UAIKWV
eCaptwvtal amd TOANOUG TTaPAyovTeEG OTTWG N YEWMETPIO Kal Ol SIOOTACEIS TWV WG TIPOG
gvioxuon oToixgiwv, 1o €id0g TNG EVTATIKAG TOUG KATATTOVNONG, OI TTEPIBAAAOVTIKEG OUVONKEG, N
EUTTEIPIA TOU PNXAVIKOU KAl TOU EPYATIKOTEXVIKOU TTPOCWTTIKOU KABWG Kal 0 TTPoUTTOAOYIOHAGS TNG
eméupaong.

Baoikn TexvIKn:

H Baoikn Texvikh, n otroia gival kal N TAéov ouvnBIopévn (Kal €QAapPOleTal OUCIAOTIKA
KAT ™ ATTOKAEIOTIKOTNTA OTN XWPA PaG), TTEPIAAUBAvEI TNV BIa XEIPOG €TTIKOAANGCN €iTE UPATUATWYV
(TTPOEPTTOTICPEVWYV WE PNTIVN 1] YN TTPOEUTTOTIONEVWV),EITE TIPOKOTACOKEUAOUEVWY OTOIXEIWV(TT.X.

eAGOPOTA) O€ OTOIXEIO OTTAICPEVOU OKUPOBENATOG 1) TOIXOTTOIAG, NEOW ETTOEEIBIKWV PNTIVWIV.

EIBIKEG TEXVIKEG:
AuTopaToTToINUEVN TTEPITUAIEN
Epapuoyn pe Tpoévracn
Emrayupévn okAnpuvaon pe BEpuavan
MpokaTaokeuaouéva oToIXEIO

E@appoyn paBdwv eyKOTTAG
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Mnxavikr) oTepéwon EAACHATWY JE ayKUpIa

MAEypaTa ouvexwy IVWV 0 avopyavn uATpa

2.6 lpodiaypapég — Kavoviouoi

EMNIKOAAHZH EAAZMATON/YDOAZMATON
ATTOOEKTA UAIKA:

A. Ta v €gopydAuvon TG EMQEAVEIOG TOU UTTOOTPWUATOG, XPNOIYOTTOIOUVTal [N
OUPIKVOUMEVQ TOIYEVTOEION KOVIAUATA 1) ETTOEEIOIKEG TTAOTEG UE CUVAPEIQ KOl EQEAKUTTIKH AvTOXH,
TOUAGXIOTOV KaTé 50% pPeyaAUTEPN ATTO TNV EQEAKUCTIKI] QVTOXH TOU UTTOOTPWHATOG. Ta UAIKG
TIPETTEI VO OUVOOEUOVTAI ATTO AVOAUTIKG TEXVIKA QUAAGDIa TOU TTapaywyou, UTTOKEITAI OE £YKPION

NG YTTNpeoiag.

B. H xprion eAacpudtwy atrd avBpakovAuaTa upnAou PETpou EAACTIKOTNTAG &€ cuvioTaTal,
emreId Ta UAIKA auTd £XOUV MIKPN TTAPAPOPPWOINOTNTA. Kpioiuog Tmapdywyv eival n Bepuiki
avToxXn Twv EAACPATWY, N OTToIa OpIdeTal WG N BEPUOKPATIia Avw TNG OTTOIAG TO TTOAUMEPEG KAl TO
OUYKOAANTIKG UAIKG apyiCouv va atrodououvTal Kal va XAVouv TIS PNXavikég Toug 1010TnTeS. H
Kpiolun Beppokpacia yia ta eAdoparta CFRP kupaivetal petagu 100°C - 300°C.Am6 BePUIKAG
atrowng aoBevEéaTePO gival TO CUYKOAANTIKO UAIKG. O TTpoadiopioudg TNG BePUIKAG SIAOTOAAG TwV
eANaoPdTwyY YiveTal oUP@wva Pe 1o TTPOTUTTO EN 1770:1998. ETTionuaivetal 0TI n gvioxuon Me
IVOTTAIOMEVO TTOAUMEP Oev aipel Tuxov AAAa TTpoBAARuaTa Tou oToixeiou ammd OTTAIGUEVO
oKupOdepa, OTTWG Tr.X. dIABpwWOon Tou OTTAICPOU. ZUp@wva pe 1o TTPOTUTTO EN 1542:1999 T0
oKup6Oeya €T Tou oTroiou Ba OuykoAANBoUv Ta eAdouata TIPETTEl va Ol0BETEl avToxn

TOUAGXIOTOV

r. MNa TtV €mKOANON  TwV IVOTTAIOPEVWY  UQACUATWY Ba  xpnoigotrolouvtal

eTTOEEIOIKEG KOAAEG XWPIG aveveEPYOUGS DIOAUTEG HE TA €ENG XAPAKTNPIOTIKA:
a) ETroeidikég KOAAEG duo cuaTaTIKWY (PNTivN, OKANPUVTAG)
B) H kar’ dykov avaAloyia avaueigng okAnpuvt Tpog pnrtivn Ba utrepPaivel 1o 1:3

Y) To pétpo €AAOTIKOTNTAG TOU OKANpPuUuévou udiypatog &¢ Ba eival pIKpdTEPO aATTO TO
1/30

TOU PETPOU EAAOTIKOTNTAG TOU OKUPODEUATOG.

0) O1 avtoxég TG KOAAaG o€ BAIWnN Kal epeAKUOO Ba gival TouAdxioTov 50% ueyaAUTEPES

TWV AVTIOTOIXWV AVTOXWY TOU OKUPOOEUATOG.
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O1 atraItAoEIg yia Ta GUYKOAANTIKA UAIKG TTPETTEI VO €ival CUPQWVA JE TO TTPOTUTTO Tou EN
1504-4:2004 kai To AeATtio Tng FIB (Federation International du Beton).

NPOZQMIKO-EZOMNAIZMOZ

To TeXVIKO TTPOCWTTIKO TTou Ba aoxXoAnBei pe Tnv e@apuoyr tng PeBOdoU TTPETTEI va EXEl
atrodedelyuévn euTeIpia (BEBAIVOEIG) EPYODOTWYV, OE £PYa ETTIOKEUWYV Kal evioxUoewv. Mpiv Tnv
évapén Twv epyaciwv va yivetal SOKIUNACTIKA EQAPHOYH, TIPOKEIUEVOU N UTTNPECIa va SIATTIOTWOEI
TNV IKAVOTNTA TOU cuvepyEiou, TO OTToio TTPETTEI va gival TTAAPpWG eCoTTAICMEVD. H emTiBAswn TEAOG

va yiveTal atrd unXavikd 5eToug TOUAAXIOTOV EUTTEIPIAG.

AMNOOHKEYZH/MPOZOQPINH TOMOGETHZH MPIN THN E®APMOIH

MeydAn TTpocoxn TTpETTel va dideTal oTnV aTroBriKeuon Toug TTPIV TV XPRoN Toug. MNpétrel
vVa aTTOQEUYETAI N AUEDN TOTTOBETNON Toug o€ £€8a@og 1 dATTEDO KUPiwg o€ eEWTEPIKO TTEPIBAAAOV
VW €va KaTAAANAo KaAuppa kpivetalr atmmapaitnto. O1 TTepIBAANOVTIKEG ouvBrKeg Ba TTpETTEl Va
AauBdvovtal etriong uttéwn (OTTWG UWNAEG | TTOAU XaunAéG BePUOKPOOIEG, OKTIVEG, XNMIKES
ouaieg KTA) TOOO KaTd TNV amobAkeuan 600 Kal KAatd Tn Xpron Kai epapuoyn tous. Ta FRP givai
ETMPPETTA OE ETIPAVEIOKEG POOPES KAl TOUEG PE QIXUNPG QVTIKEIUEVA KOTAOTACEIG TTOU PUTTOPOUV

Va UEIWOOUV TNV avVToXI| TOUG.

2.7 EvdeikTikéEG Epappuoyég

KAMIMTIKH ENIZXYZH AOKOY 'H NMAAKAZ

2XETIKA UAIKG:
EAdopara ammo iveg avbpaka
Emo&eidikn maoTa eMKOAANONG dU0 CUCTATIKWY
“Yoaoua ato iveg avBpaka o€ pia disubuvon
Etogeidikni pntivn EUTTOTIONOU U0 CUCTATIKWV
Emo&eidikn TadoTa U0 CUCTATIKWY

IVOTTAIOPEVO, ETTIOKEUACTIKG TOIMEVTOKOVIANA UWNAWY QVTOXWV

®YZH TOY NMPOBAHMATOZ-AMNAITHZEIZ
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H atraitnon aug¢nong tnG KauTITIKAG avTtoxng 0okoU i TTAAKAG OTTAIOPEVOU OKUPOOEUATOG,

MTTOPEI VO TTAPOUCIACTEI OTIG EEAG TTEPITITWOEIG:

AUEnon Twv QopTiwy ) aAAayr xpriong Tou Xwpou.

AvAykn TTPOCcappoyAS TTOAQIWV KATOOKEUWY € VEOUG KAVOVIOHOUG.

Mpavon Twv OOoMIKWY UAIKWY, dIdBpwon Tou OoTAIoPoU A/KAl KATAOKEUAOTIKWYV
EAATTWHATWV.

AvAyKn arrokatdoTaong YETA atro o€Iopo.

AYZH

H evioxuon oe kduwn oToixeiwv atrd ommAIopEVO oKupOdepua (O0KOi, TTAAKEG, ToIXia KATT.)
ETMTUYXAVETAI PE TNV €EWTEPIKA ETMKOAANCN CGUVOETWY UAIKWY OTO €PEAKUOUEVO TTEAUA TWV
Tapatdvw oToixeiwv. Kard kupio Adyw XpnoldoTtrolouvtal yia Tn xpenon autr) Biounxavikd
eAdopata amod iveg AvBpaka, KaBwg ETionNg Kal u@eAcPoTa Ao avlpakovAuaTta  iag
d1eubuvoewg, Ta oTToia TOTTOBETOUVTAI PE TIG iVEG TOUG KaTA Tnv O1EUBuvon Tou OTTAICPOU TOu
oTOIXEioU.

Me Tnv ev AOyw evioxuaon eTTITUYXAveETAl:
AUENoN TNG KOUTITIKAG AVTOXAG.
AU0ENON TNG KAUTITIKAG AKAUWIAG (MEIWON TWV TTAPANOPPUICEWY).
Meiwon Tng avapevopevng pnypaTwaong.

BeAtiwon Tng cuptrepIpopdg o€ KOTTWON.

2€ Ooxéon Pe TIg ouuBaTikéG €TTEUPRACEIS evioxuong, OTTWG gival N €TIKOAANGON XaAUBRdIVWY
eAaopdtwy, Ta eAdopata avBpakovNUATWY TTAPOUCIACOUY Ta £ENG TTAEOVEKTAMATA:
‘Exouv pIKpO Bapog, diaTiBevtal o€ poAd Kal KOBovTal EMTOTTOU GTO €TMIOUUNTO UAKOG.
evikd, N e@apuoyr) Toug gival EUKOAN, ypriyopn Kal OIKOVOUIKI).
AvTéxouv aTo Xpovo, TNV KOTTWOT, TNV uypadia kai Tn didppwon.

‘Exouv pIkpo TTéxog Kal KaAUTTTovTal/BAgovTtal TTOAU EUKOAQ.

2HMEIQZEIZ

Ta oToixeia TPog evioxuon Ba TTPETTEl va gival 600 To duVATOV ATTOPOPTIOPEVA DEDOUEVOU

OTI Ta oUVOETa UAIKG apXiCouv va evepyouv Pe TRV augnaon TG UTTAPXOUCAG TTAPAaNOPPwWanG.

H BéATiotn duvatr) cuykOAAnon Ttou eAdopaTtog (GpioTn TTPOETOINACIA UTTOOTPWHATOG),
KaBWg Kal n €TAPKAG ayKUPWON Tou (TTEpav TNG TTEPIOXAG TTOU OTTAITEITAI KAMTITIKY €vioxuaon),

gival arapaitntn TPOUTTE0E0N yia TN YEYIOTN dUVATA ATTOTEAECHUATIKOTNTA THGEVIOXUONG.
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2UVIOTATAl VA aTTOQPEUYOVTAl Ol JATIOEIG, O OTToIEG OUTWG 1 AAAWG dev gival amTapaiTnTES
AOYW TNG dIABECIPOTNTAG TWV UANIKWY O PeEYAAQ HNAKN, €vw EMTPETTOVTAI O DIACTAUPWOEIG
eAaopdtwyv n veaocudtwy (e €mKOAANON oTig em@dveieg ema@ng). Eav atraiteital éAeyxog

QVTOXNG TOU UTTOOTPWHATOG, auTOG Yivetal pe Tn uéBodo Pull off.

Ta eAdoparta €Xouv evoWMPOTWUEVN €I0IKA TaAIvia Kol OTIG dUO ETTIQPAVEIEG TOUG, TTOU
aaipeital Aiyo TTpIv TNV €Qapuoyn Kal dilao@alilel xwpig kabdpiopa Kai Tpiyiyo, pia adpni Kai
atréAuTa kabapr) €m@avela, yia KaAUTEPn TTPOOQUON T60O0 TNG PNTivng, 600 Kal TNG TEAIKAG

TOIMEVTOEIDOUG ETTIKAAUWNG.

MNa Tov éAeyX0 TNG ATTOTEAECHATIKOTNTAG TNG £QAPHOYAS Ba utTopoucav va TotrofsTnBouy 1-
2 emiTAéov TNG OTATIKAG MEAETNG eAdoPaTa Ta oTToia Ba eAeyxBouv e Tn néBodo Pull off apéowg
META TNV OKARpPUVON TOU CUCTAPATOS 1 TTEPIODIKA oTn didpkeia {wAG TG evioxuong. O xpdvog
KOTEPYAOiag Twv €TOLEIDIKWY CUCTAMATWY MEIWVETAI PE TNV augnon Tng Bepuokpaciag Tou

TEPIBAANOVTOG.

Emeidr) kard tnv avarmtugn uwnAwv BepuoKpACIWY OTNV KATOOKEUR (TT.X. TTEPITITWOEIG
TTUPKAYIAG), MEIWVETAI ONUAVTIKA N aTmOTEAECPATIKOTATA TNG evioxuong, €ival amapaitntn n

€EWTEPIKNA TTPOOTOCIO TOU PJavOUa CUVOETWY UAIKWV (E1OIKA ETTIXPIOUATA, YUYOOAVIOEG KATT.).

H mpooTacia €ival amapaitnTn Kal o€ TTEPITITWOEIG €KOEONG oTnv nAloKr akTivoBoAia. H
Beppokpaaia TNG ETTIPAVEIOG TOU OKUPODEUATOG KATA TNV €vioXuon pe oUVOETA UAIKG OEv TTPETTEI

va gival PIkpdTEPN Twv +5°C.

ENIZXYZH AOKOQOY 2E TEMNOYZA

2XETIK& UAIKA:
“Ypaoua ato iveg avBpaka o€ pia dieubuvon
Emmo&eidikn pnTivn EUTTOTIONOU 2 CUCTATIKWV
Emo&eidikn TaoTa 2 CUCTATIKWY

IVOTTAICEVO, ETTIOKEUAOTIKO TOIMEVTOKOVIOUA UWPNAWY AVTOXWV

®YZH TOY NMPOBAHMATOZ-AMNAITHZEIZ

H atraitnon aténong tng avroxng SOKWY OTTAICUEVOU OKUPODEUATOG O€ TEUVOUOQ, WTTOPET
Va TTAPOUCIACTEl OTIG £AC TTEPITITWOEIG:
AUEnon Twv @opTiwy 1 aAAayA XPrRoNS TOU XWPOoU.
AvAykn TTPOCcapPoyAS TTOAQIWV KATOOKEUWY O€ VEOUG KAVOVIOHOUG.

Mpavon Twv OOMIKWY UAIKWY, JIdBpwaon Tou OTAIGHOU R/KAl KATAOKEUAOTIKWV
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ENATTWHATWV.

AvAykn ammokatdoTaong YETA atro oeioud.

AYZH
Méow TnNG €mKOAANONG Tou UPAcPOTOG 0 Bl1EUBuvon KABETN TTPOG auTr Twv OOKWV,
ETTITUYXAVETQL
Augnon Tng d1IaTUNTIKAG avToXNG.
ApaoTikn peiwon Tng mMoavoTnTag Yabuprg acToxiog.
Znuavtik BEATIWON TNG CUPTTEPIPOPAS TWV BOKWV O AVOKUKAICOPEVEG POPTIOEIG
(o€10p0UG) Kal auénon TNG TTAACTIMOTNTAG.
H evioxuon utropei va TTpaydaToTroin@ei ue n Hopoen:
2UVEXWYV HavOuwy (ZX. 2-1y) A Awpidwv ava diacTripaTa (ZX. 2-10).
KAeioTwv pavduwyv (TrepiBaAAouv evieAwg Tn O0KO) 1 HavOuwV avoixToUu TUTToU (AwpPideg

ME aykUpwaon oTa AKPa TOUg, KaTd TTpoTipnon otn BAIBOuEVN wvn TG dokou).

Av kKal o1 KAeioToi pavdueg atrotehouv Tn BEATIOTN AUon ammd  Amoywn PNXOVIKAG
OUUPTTEPIPOPAS (ZX. 1a), auTtd dev gival EQIKTO OTIG TTEPICCOTEPEG TTEPITITWOEIG oKWYV, Adyw TNG
0UTTapENG TTAOKWY Kol AAAWV OTOIXEIWV OTNPICOUEVWY O€ AUTEG TTOU OEV ETTITPETTOUV TO TUAIYUO

TOU UQAOHATOG YUPW aTTO TNV Avw TTaPEId TNG DOKOU.

‘ET01, 0¢ TTEPITTTWON TTAAKOOOKWY, 0 GUVABNG TPOTTOG evioxuong €ival ge TO OUVOETO UAIKO

o€ oxnua U oTIg TTAEUPEG Kal 0TAV KATW TTapEId Tou oToixeiou (ZX. 2-10).

¢ oxéon ue TIG ouuBaTikég eTePRAoEIg evioxuong, OTTWG gival ol JETAAAIKOI Javdueg 1) ol

MavoUeg atrd OTTAIOUEVO OKUPOOEUA, O HavOUES TTAPOUCIAZoUV Ta EENGTTAEOVEKTAUATA:

EukoAia kai TaxutnTta epapuoyn.

AUENon TNG avtoxng Twv OOUIKWY OTOIXEIWV XWPIG METABOAR TNG YEWUETPIAG 1 algnon
NG SUOKAUWIAG TOUG.

AVOEKTIKOTNTA OTO XPOVO Kal TTIPOCTACIa TOU OTTAICPOU aTrd TNV uypacia Kal Tn

o1GBpwon.

2xhua 2- 1

1 1 TG (O
B)

(v) ©)

(@)
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E®APMOIH

To uméoTpwpua kabapileTal emueAWS amd xoAapd TuAuata, coBadeg, xpwuara, AiTn
KATT. Kai oTn ouvéxela TpiBetal KaAd pe okAnpry Bouptoa. YQIOTAUEVEG PNYMOTWOEIG
atrokaBioTavral pye mn PorBcia pnTivevéoewy. O1 ETTIQAVEIEG EQAPUOYNG TTPETTEI va gival aTTOAUTA
emimedeg. Tuxodv emdiopBwaoelg oTnv EMTTESOTNTA TOU UTTOOTPWHATOG TTPAYHOTOTTIOIOUVTAIl PE TN
BonBeia Tou IVOTTAIOUEVOU  TOIJEVTOKOVIAUATOG ) G emo&eIdIkng mmaoTtag. H cwaoTtd
TIPOETOINACHEVN ETTIPAVEIA ETTAAEIPETAI PE TNV €TTOEEIDIKN pNTivn. TO UQACHa avBpaKovNUATWY
KOBeTal pe Walidl oTIG aTTaiTouueveg dlacTAoelg, ToTroleTeiTal TTPooekTIKA (EikOva 2- 14), KaAd
TEVTWMEVO OTN VWITH ETTIOTPWON KAl TTATIETAI OXOAQGOTIKA PE TTAACTIKG POAQ, yia KAAUTEPN £TTA@N
ME TO UTTOOTPWHA, TTANPN EUTTOTIONO TOU KAl ATTORAKPUVON TwY QuooAidwy aépa. Eav TTapd 1o
OXOAQOTIKO TTATNUA, TTapapévouv oTeyva onueia oTto UQaouad, Ta CNUEIa autd eTTaAgipovTal Kal
€EWTEPIKA HE €TTOCEIDIKN pNTivn (WOTE OAOKANPO TO UQACHA va  gival TEAEIQ EUTTOTIOUEVO).
E@ooov n PeAETN TTPOPRAETTEI TTEPICOOTEPEG OTPWOEIG, N TTapamdvw dladikacia eQapuoyng
eTavoAapBaveral. Ze auth TNV TTEQITITWON Ba TTPETTEI N TTPONYOUUEVN ETTIOTPWON PE ETTOEEIOIKA
pPNTIVN VO PNV €XEl OTEYVWOEl EVIEAWG, EI0GAAWG ATTAITEITAI KAAS TRIWIHMO TNG ETTIQAVEIAS TTPIV TN
véa epappoyn. H TeAeutaia oTpwaon eTTaAciQeTal £TiONG e €TTOEEIOIKN pNTiVN KAl TN VWTTA akOua
TENIKN) €TTAAEIYN YiveTal €mTiTraon XOAAlIOKAG GUUOU TTPOKEINEVOU va aKOAouBAoeEl apydTepa

TIPOCTATEUTIKI] TOIMEVTOEIDNG ETTIKAAUWN.

Eikova 2- 15:Tormo8érnon upaouaroc
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NEPIZ®I=H YMNOZTYAQMATOZ

2XETIKA UAIKG:
“Yoaoua até iveg avbpaka o€ pia dieuBuvon
Etro&e1dikn pnTivn EUTTOTIONOU 2 CUCTATIKWYV
Emogeidikn) TTdoTa 2 cuoTATIKWV

IVOTTAIOEVO, ETTIOKEUQOTIKO TOIUEVTOKOVIOUA UWNAWY QVTOXWV

®YZH TOY NMPOBAHMATOZ-AMNAITHZEIZ

Ta uTTOOTUAWPATO  HIaG  KATOOKEUNG €ival  TmBavd utid  KATToIEG OUVORKEG  va
TTAPOUCIACOUV QVETTAPKEIA avToXNG f/kal TTAACTINOTNTAG (SuvaTédTNTa VO OEXTOUV QUENUEVEG
TTOPOAUOPPWOEIS OE TTEPITITWOEIG CEICHWY Kal AAAWV EKTOKTWY QOPTIWV), ME ATTOTEAECUA va

YIVETQI ETTITOKTIKI N avAyKn €VioXuorg TOUG.

Evioxuon Twv uTToOOTUAWPATWY YiVETaI OTIG £ENG TTEPITITWOEIG:
lMpoocapuoyng TTOAQILWY KATOOKEUWY O€ VEOUG KAVOVIOUOUG.
Mpavong Twv dOUIKWYV UAIKWYV Kal dIdBpwong Tou oTTAIGHOU.
KaTaoKeEUAOoTIKWY EAATTWHATWY (TT.X. QVETTAPKNAG apIOUOG, KATAVOWN Kal TOTToBETnoN

TWV CUVOETHPWY).
AUENOoNG Twv @opTiWV 1 aAAayNG XProng TOU XWEOu.

ATtrokatdoTaong PETd aTrd CEIoHO.

AYZH

O eyKIBWTIOPSGG TOU OKUPOBEUATOG HECW PAVOUQ ETTIPEPEL:

AUENoN TNG TTOPAUOPPWOIUOTNTAG (TT.X. O TTEPIOXEG TTAACTIKWYV OPOPWOEWV).
AUgnon TG BNITTTIKAG avTOXNG.

Meiwon Tng mMOavoTNTAG TOTTIKOU AUYIOHOU TWV OTTAICUWYV

BeATiwon TNG ouvageiag o€ KPIOIPMEG TTEPIOXEG EVWWOEWY OTTAICHWY WE PATION HE

FRP 1} xaAuBdiva oToixeia

& Ooxéon ME TIG OUMPATIKEG €TTEPPRAOCEIG gvioxuong (ZX.2-2), 6TTwG €ival ol XaAUuRdivol

MavdUeg 1 ol pavdueg aTrd OTTAIOPEVO OKUPOdEud, o1 pavdueg TTapoudiddouv Ta NG
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TTAEOVEKTHHOTA:
EukoAia kai TaxutnTa EQapuUoynig.
AUgnon Tng avtoxng Kai TNG TTAACTINOTNTOG, XWPIG HETAROAR TNG YEWMETPIOG A augnon
TNG dUOKAUWIAG TOUG.
AVOEKTIKOTATA OTO XPOVO Kal TTIPOCTACIa TOU OTTAICPOU aTrd TNV uypacia Kal Tn

o14Bpwon.

CO %5y £ £ ¢u, FRP

.

2XHua 2- 2: AiIdypauua o-€ yia TTEPITQIYLIEVO OKUPOOELA

E®APMOIH

To umréoTpwua KaBapifeTal emMUEAWS aTTd XoAapd TUAUATA, oOBRAdEG, XPWHOTA, AITTN
KATT. Kal OTn ouvéxela Tpipetal KaAd pe okAnprp Pouptod. YQIOTAUEVEG PNYMATWOEIG
atmmokaBiotavrar pe TN BonBeia pnTivevéoewv. O1 €CWTEPIKEG Ywvieg OTpoyyuAeuovTal o€
akTiva 10-30 mm. O1 em@aveieg epapuoyng TTPETEl va gival eTTiredeg. Tuxdv emdlopBwaoeig oTnV
EMTTEDOTNTA TOU UTTOOTPWHATOG YivovTal Je TN BonBeia Tou IVOTTAIOUEVOU TOIEVTOKOVIANATOG A
NG €TOEEIBIKAG TTAOTAG. H OWOTA TTPOETOINOCPEVN ETIPAVEIQ ETTAAEIQETAI PE TNV ETTOEEIDIKN
pnTivn. To U@acua kOBeTal ye WaAidl OTIG aTTAITOUUEVEG OIOOTACEIG, TOTTOBETEITAI TTPOTEKTIKA,
KOAQ TEVTWHEVO OTN VWTTH €TTIOTPWON KAl TTATIETAI OXOAAOTIKA HE TTAAOTIKO POAS, yia KAAUTEPN
ETTAPN ME TO UTTOOTPWHA, TTAAPN EUTTOTIONO TOU Kal ATTOMAKPUVON Twv QUOOAidwv aépa. Edav
Tapd TO OXOAACTIKO TIATNUQ, TTAPANEVOUV OTEYVA OnueEiad OoTO UQACHO, T ONUEid autd
eTTaAcipovTal Kal €EwTePIKA e €TTOEEIBIKN pnTivn (WOTE OAGKANPO TO UQACHa va €ival TEAEID
EMTTOTIONEVO). KaTtd Tnv TTEPITUNIEN UTTOOTUAWUATWY OTTAITEITAI ETTIKAAUYN TwV dUO AKpwV TNG
Awpidag katd 15-20 cm. E@oéoov n peAETN TTPOPRAETTEI TTEPIOCOTEPEG OTPWOEIG, N TTAPATIAVW
d1adIkaoia eQapuoyAS eTTavOAAPPBAVETAIL. € QUTH TNV TTEPITITWON Ba TTPETTEI N TTPONYOUUEVN
EMOTPWON HE ETMOEEIDIKA pNTiV va PNV €XEl OTEYVWOEl eVIEAWG, €I0GAAWG aTTaITEITAl KOAO
TPiYIHO TNG E€M@AvEIAG TIPIV TN VEQ €@appoyn. H TeAeutaia oTpwon ETTAAEIQETAI £TTIONG ME
ETTOCEIOIKA pNTiVvN KAl OTN VWTT okKOPa TEAIKH €TTAAEIYPN YiveTal eTTiTTaon XaAadlakng Auuou,

TTPOKEINEVOU VA OKOAOUBNOEI apyOdTEPO TTPOCTATEUTIKN TOIUEVTOEIONG ETTIKAAUWN.
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2HMEIQZEIZ

H amodoTikdTnTa TNG TTEPiIoPIyENG KaBopidetal atrd 1o AOyo TTAEUpwVY TnG OIOTOUAG Tou
UTTOOTUAWMATOG (MEYOAUTEPOG AGYOG TTAEUPWIV CUVETTAYETAI MIKPOTEPO OUVTEAEOTH aTTdd00NG),
KOBWG Kal TNV OKTiva KOUTTUAGTATAG OTIG YwVieg (MEYAAUTEPN KOWTTUAGTNTA OUVETTAYETAI
KaAUTEPN atrédoon Tng TrepioPlyéng).Eav ammaireital €éAeyXog avioxng Tou UTTOOTPWHOTOG, aQUuTOG

yivetal pye Tn ouokeur Pull off.

ISiaitepn TTpocOX TEETTEl va OiveTal KATA TNV KOTTH TOUu UQACHOTOG WOTE va [N
onuioupynBouv BITTAWOEIG Kal TOAKIOEIG 0TO UQacua. ETriong, n em@daveia Twy UQACHATWY

TTPETTEN va gival KaBapr) Katé Tnv TOTTOBETNON TOUG XWPIG OKOVN, YPAOoa KATT.

Katd tnv mepItUAIEN Twv uTTOOTNAWUATWY Oev aTTAITEITAI AAANACETTIKAAUWN HETAEU dUO

O1adoxIKwy Kab' Uyog Awpidwv. H amméoTacr] Toug woTtdoo dev TTpETTEl va Eetrepvdel Ta 10 mm.

O XpOvog €QapUOYAG TwV €ETTOEEIOIKWY CUCTNUATWY HEIWVETAI PE TNV augnon Tng
Bepuokpaaiag Tou TEPIBAAAOVTOG. H Beppokpaacia TnG emM@AVEIOG TOU OKUPODEUATOSG KATA TNV
gvioxuon Pe oUVOETa UAIKA Oev TTPETTEI VA €ival MIKPOTEPN TWV +59C. Emeidn katd tnv avaTmtuén
UWNAWY BEPUOKPACIWY OTNV KATAOKEUR (TT.X. TTEPITITWOEIS TTUPKAYIAG), UEIWVETAI ONUAVTIKA N

QTTOTEAEOPATIKOTATA TNG €vioxuong, eival atrapaitnTn n €EWTEPIKA TTPOCTACIA TOU Mavouad

OUVOETWYV UAIKWV (E1IOIKA ETTIXPIOUATA, YUWYOOAVIOEG KATT.).

Emiong trpooTateupévn TIPETTEL va €ival N TEAIKN ETTIOCKEUOOMEVN ETTIPAVEID KAl O€

TEPITITWOEIG £KBEONG AUTAG 0€ NAIOKH aKTIVOBOAIQ.

Katd tnv e@apuoyn €ivalr amapaitnty n XPrnon TTPOCTATEUTIKOU €EOTTAICHOU (YavTiq,

YUQAIG KATT.).

EMNIZKEYH 2TOIXEIQN AMNO OMAIZMENO  >*KYPOAEMA META AlO ZEIZMO

Tummikoi BaBpoi BAARNG TTou eTmiIoKeUAGovTal PE EQappoyEG FRP givai:
ATTAR pnypdtwon (TTaxog pwydnAg: yia dokoug 2-5 mm, yia uttooTuAwpaTa 0.5-3 mm).
O1 BAGBeg oe autd TOo PaBud amokabioTavral Pe XPron €TOEEIBIKWY PNTIVWV KAl
eTMKOAANON EAAOPATWYV 1] OUVOETWY UANIKWV OTO OKUPODENA.

Mepikr) Atrodlopyavwon.

O1 BAABeg autou Tou PaBuou artrokabioTavTal PE WEPIKN KaBaipeon Tou PBAauuévou

OKUPOOEUATOG KAl AVTIKOTAOTAON QUTOU HE VEO OKUPOBEWA, evioxuon ME VEOUG OTTAICHOUG N
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ETMKOAANGCN XOAUBOIVWY €AAOPATWY 1 OUVOETWY UAIKWV 1 TTPO0BAKN €EwTEPIKOU pavdua

OKUPOJEUATOG.

MEOGOAOI ENIZKEYQN ME FRP

EmkoAANon EAacpdtwy o€ 2kupodeua (beton plaque)

H emkOAANon yivetal pe €1TogeIdIK pnTivl OTO €QEAKUOUEVO TTEAPA TwWV OOKWYV, OTIG
KOTAKOPUPEG TTAPEIEG TwWV OOKWV R oToug KOPPBoug. Ta eAdopata TTIPETTEl va €ival AETITG
(ouvnBwg 1 €wg 1.5 mm) yia va TepIopioBei N TAoN OTTOKOAANCEWS Kal €TTIONG yia va €ival

EUKAUTITA WOTE VA KOAAOOUV KOAd KAl v OUVEPYAOTOUV UE TNV TTAACIA BOKO.

Emokeun pe Z0vBeta YAIKG atmo lveg Yahou YWnAng Avtoxnig.

Ta olvBetra UuAkG atrotedolvtal aTrd iveg UGAOU UWNANG QVTOXNG «OUPAPMEVEG R
TIAEYMEVEG» OE POPP] «UPAoHPaTOG». Ta «U@ACHPATO» VWYV, a@OU EUTTOTIOTOUV HE EIOIKEG
eTOEEIBIKEG pNTiveG, oxnuaTifouv éva oUVOETO UAIKO UWnANG avToxfG TO OTTOI0 ETTIKOAAATAI OTIG
KATAAANAQ TTPOETOINACUEVEG ETTIPAVEIEG TOU DOMIKOU OTOIXEIOU QTTOTEAWVTAG HOVIUN €TTEVOUON
ETTIOKEUNG Kal €ViOXUONG Tou. H Xprion Twv oUvBeTwY UAIKWYV UTTOPET va BewpnBei wg eEENIEN Twv

EVIOXUOEWV HE HETAANIKA eAGoaTa

2UvBeTa UANIKG Iviov UGAOU UWNAAG avToxXnAG EMUTTOTIOMEVWVY HE KATAAANAEG €TTOLEIDIKEG

pNTIVEG.

Ta ouvBeTa UAIKG e@apudlovtal o SOPIKA OTOIXEIO TWV OTTOIWV Ol PNYMOTWOEIG €XOUV
TIPOETOINACOE e TOIUEVTEVEDEIG, TOIMEVTOKOVIANATA, ETTOEEIBIKEG PNTIVEG A ETTOEEIBIKA KOVIAUATA.
H e@eAKuOTIKN) avTox Twv oUvBETWY UAIKWV TTPETTEl va gival TouhdyioTov 500 Mpa oTtnv Kupia
dielbuvon Twv IVWV udAou. AGyw Tou WIKPOU Toug Tréyoug (TTepitrou 1.3 mm ava oTpwaon) ol
01a0TAoEIG TOU OOMPIKOU OTOIXEIOU TTAPAUEVOUV TTPAKTIKA QUETABANTEG, Kal TO TTPOCOETO BAPOG

OTNV KATOOKEUN €ival OUCIOOTIKG auEANTEO.

ZHMEIQZH
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O PeAeTNTAG TTPETTEN Va £XEI UTTOWN TOU OTI N ETTIOKEUR €vOG KTIpiou e BAGBeG atmd oeiouo
TTOU ETTNPEACOUV YEVIKOTEPA TNV ACQPAAEIG Tou aTToTeAED €18IKO TTPORANKa TTou XpeldleTal Babid
KOl EUTTEPIOTATWHEVN MEAETN YIA VO KATAANGEI o€ AUOT ETTIOTNUOVIKA, TEXVIKA OAAG KAl OIKOVOUIKA
a1rodeKTh. 181aiTEPN onUacia €xel N cuoTnUATIKA ETTIBAEWN KABWGS KAl QuOTNEOI TTOIOTIKOI EAEyXOI

1600 yia Ta UAIKG TTou Ba xpnoigoTroinBouv 600 Kal yIa TIG TEXVIKEG TTOU Ba eQapuooToUV.

2.8 ATTQITAOEIG TTOIOTIKWYV EAEYXWV KAl OOKIPJWYV YIa TNV TTapaAapn

MNa v diatriotTwon TNG opBNG €QAPPOYNG TwV IVOTTAIOPEVWY TTOAUUEPWYV TTPETTEI VO
diegayovTtal ol akdAouBol EAeyxor:

OMNTIKOZ EAEIMXOx

O oTmmikdg €AeyXOG ATTOOKOTIEI OTOV EVIOTTIONO KOKOTEXVIWY (TT.X. UTTAPEN TTTUXWOEWVY,
PBOPWV 1 TPAUUATIONWY EYKAWRIOUOS aépa JETAEU UPACUOTOS KOl UTTOOTPWHATOG ] METAEU
UQAOHATWY, 0 EANITTAG EUTTOTIONOG TWV UQACHATWY, N AVOPOIONOP®Ia TNG KATEUBUVONG TWV IVWV,
n Sonuioupyia TITUXWOEWY, O €ANITTAG TTOAUMEPIONOG TNG €TTOEEIDIKNAG KOAAGG, N MHEIWMPEVN
OUYKOAANTIKA 1IKAVOTNTO TNG €TTOLEIOIKNG KOANAG, TO QVETTAPKEG MAKOG OAAANAOKGAUWNG Twv

UQPOGUATWYV KATT).

Katd tnv didpkeia TG €mKOAANONG, Oa eAEyXETAI N EQPAPHOYR TWV KAVOVWY EVTEXVNG
EKTEAEONG TNG UYPACIAG WOTE TUXWYV KOKOTEXVIEG VO EVTOTTICOVTAl £YKAIPA KAl VA AipovTal TTPIV

a1ré TNV OAOKAipWON TNG Epyaciag.

MHXANIKOZ (KPOYZTIKOZ ) EAEMXOX

O pnxavikog éAeyxog yivetal 010 TEAOG 1 Kal 0€ evOIGpETa oTAdIO EKTEAEONG TNG €PYACIiag
yla TNV dIammioTwon TNG oTePedTNTAG KAl TNG OUVOXNG TNG €TTEUPRAONG PE EAAPPIEG KPOUOEIG ME
oQupi TTAAOTIKAG 1] €AAOCTIKNAG ETTAPNG ME OTPOYYUAEUUEVA GKPA, WE TTPOCOXN WOTE VO PNV
TPOUMPATIOTEI TO UQACHA. YTTOKWEPOG NXOG CUVETTAYETAI TTANUMEAr] OUYKOAANON, eyKAWRIoNS

agpa, PN TRENCN TWV XPOVIKWY OpiwV EQAPUOYNG TNG KOANAG.

EAEMXOZ MPOZPYZHZ

H 1Tpdo@uon Twv UQACHATWY ETTI TOU OKUPOOEUATOG TTPETTEI VO EAEYXETAI PE OOKIMN

aTTOKOAANONG O¢iyuatog. H Sokiur Bswpeital emiTuxng OTav KABe OoKiuio TTou eAéyxeTal dev
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EP@aviCel aoToyia oTnV ETMPAVEIR UPACHUATOS KOl UTTOOTPWHATOS A TNV SIETTIPAVEIA PJETAEU TWV

UQOOUATWV.

2.9 EVOeIKTIKEC e@apuoyEC evioxuong Me frp KATAOTPWHPATOS YEQUPOG

OTTAIOEVOU OKUPOBEUATOG

Mapadeypa 1

H vyépupa Sierrita de la Cruz Creek Bridge in Potter Country, oto Té€ag éxel
QVTIKOTAOTOOEI €TTEION KPIONKE KATAOKEUOOTIKA QVETTAPKNG Kal AEITOUpyIKA atrapxaiwuévn. H
Kaivoupla vépupa €xel unkog 168,6 m kol atroteAeital amd 7 avoiygata oTa  oTroiag
XPNOIYOTIOIEITAI TTPOEVTETANEVO OKUPOdEPa. H xprion FRP €@apuooTnKe oTo TTAVW PEPOG TOU
VOTIOU AKPOU TNG YEPUPOG EVW OTO KATW PEPOG EQAPUOOTNKE CUUBATIKOG XAGAuBag. EKTOG atrd
TNV AVTOXI] KOl Ta ETMTPETTOMEVA OpIa TACEWY, TO TTAXOG TWV PWYHWYV Eival 0 KUPIOG TTAPAYOVTAG

oxedlaopoU Kal KabopiopoU Tou UeYEBOUG Kal Tou avoiyuatog Twv FRP oT1o katdoTpwua mng

Yéoupag.
Mapadelyua 2

H épeuva ammd 1o tavemoTiuio tou WISCONSIN-MADISON pe Tn ouvepyaoia Tng
Innovative Bridge Research and Construction Program (IBRC) USA, &ekivnoe avadntwvTag un
SIaBpwalpa UAIKA yia TNV vioXuon KATOOTPWHATWY YEQUPWY £BVIKWY 0dwv, KabBwg n didBpwaon
ToUu oupBaTikoU XaAuBa oTTAIocoU(KUpiwg €€ aiTiag Twv evaAAaywyv Bepuokpaciag) gival n Bacikh
QITia KATAOTPOPAG TWV KATAOTPWHATWY atrd okupddeua. ‘ETol katéAn&av oTtnv evioxuon pe FRP

QavTIKaBI0TWVTAG TO oUMBATIKG XGAUBa OTTAIOCUOU.

ZUYKEKPIYEVA QVOPEPETAI N KATOOKEUR UTTEPUYWHEVNG(UTTEPYEIRG) didBaong, PEPOG TNG
US Highway 151 oto Wisconsin. Tpia €idn FRP ouvdudotnkav yia Tnv evioxuon Tou
KOTAOKEUOOMEVOU aTTd oKupOdepua kataoTpwuatog: FRP stay in place SIP (panels), papdor FRP

( SlauéTpou #4, #6, #8 ) Kal TTPOKATACKEUAOHEVES 0XAPES FRP (duo dicubuvoewv).

Ta FRP xpnoigotrolouvTal eKTEVECTEPA TA TeAeuTaia Xpovia .QOTOCO O OUYKEKPIPNEVOS
OUVOUOOPOG TTOU €yive gival autd TTou KAvEl TN YEQupa auTr] povadikr). O oxediaoudg Tou £pyou

€yive oUp@wva pe TIg TTpodiaypagEg Tou American Concrete Institute ( ACI).

H karaokeur NG yépupag gekivnoe oTIg apxég Tou 2003 kal 866nKe aTnv KUKAOQOpIia TO
KaAokaipi Tou 2004.Kara Tn OIGPKEID TWV EPYOOIWV E£YIVAV £PYACTNPIOKEG OOKIUEG TOU
OUCTAPATOG gvioxuong KaBwg Kal SOKIYEG BIATUNONG ,KAPWNG, KOTTWONG, Yia va SIOTTIOTEUTEN N

IKAVOTNTA TOU OUCTHMATOG KATACOTPWHATOG Yia TV TTapaAafr) Twv @opTiwv KukAogopiag. TEAog
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éyivav OOKIYEG yia TRV evaAlayr) Bepuokpaciwv .O1 doKIPEG aTTEDEIEaV TTWG TO  oUCTNUA
evioxuong pe FRP ptropouce agiémoTta va avaAaBel Ta @opTia oXedlaouoU Kal ATav avBekTIKG

OTIG evOAAQYEG BEpUOKPATiag.

ZUYKPITIKA JE TNV KATOOKEUR TTAVOPOIOTUTING YEPUPOG EVIOXUMEVN PE CUMPBATIKO XAAuBa
TTou éAaBe xwpa Tnv idla Trepiodo, oTnv idia €Bvikp 086 ( pe dlapopd TO TTAXOG TOU
OKUPOOETNUEVOU KATOOTPWHATOG TO OTToio auéndnke atrd 200mm se 215,9mm oTn yéQupa HE
FRP 81611 010 KéVTpO TNG UTIPEE TTPORANKA KAAUWNG TwV E0XAPWY ), dIaToTWONKav Ta €ENG:
To kKO60TOG TNV evioxupévng pe FRP yépupag Atav 60% auénuévo o oxEon PE TN CUMPPATIKN
yéoupa. Qotdoo n xprion Twv FRP €ixe wg atrotéAeopa Tnv €§oikovounon éwg 57% oe epyatiké
€€oda Kal KATAOKEUOOTIKO Xpovo. Baoifduevol oTnv €§OIKOVOUNON XPOVOU KOTOOKEUNG KOl
EPYATIKWY £E0OWV KABWG Kal OTNV UTTOTIBEUEVN PAKPOTTPOBEOUN AVOEKTIKOTNTA KAl OTO OQEAN
dlatpnong /ouvinpnong , @aivetalr TTwG n evioxuon e FRP Twv KATOOTPWHATWY Eivai
OTTOTEAEOPOATIKI KOl EVIUTTWOIOKA TTOPA TO APXIKO uwnAd KOOTOG OUYKPITIKA PE TO ouppaTikd

xo'()\uBa.[4]’[13]

2.10 Zuptrepaopara

AKOPO Kal av UTTApYXouV KATTola GAuTa BEuaTa, TTOU TTPETTEI VO £X0OUV TTPOTEPAIOTNTA OTIG
MEANOVTIKEG €PEUVEG, KATOAAYOUNE OTI N dUVATOTNTA OXEDIACOUOU KAl EQAPHOYAG EVIOXUOEWV WE TN
xpnion FRP, trapéxel onuavtika TTAEOVeKTAPATA EvavTl GAwV peBOdwv evioxuong eméuBaong
TTapdAo 10 uYnASd KOOTOG TTOU OUWG PEIWVETAI OPAPATIKA PE TO Xpovo. Ta UAIKA kal ol uéBodol
epappoyng e¢eAiooovtal Taxutata divovrag TTponypEveS 1I010TNTEG Kal XapakTnpioTikd. QoTooo,

Oev TTavEl va BewpEiTal WG PIa akOUa TEXVIKA €vViOXuong n OTToIa CUUTTANPWVEI TIG UPIOTAUEVEG.

Kupiwg otn xwpa pag, uttdpxel EAAEIYn BaoIKWV yVWOoEwWV Kal TTaIdEIag n oTroia TTPETTEI
va KOAUQOEi pe TTEpaITEPW €PEUVA KAl EVNPEPWON WOTE N CUYKEKPIMEVN TEXVIKA €vioxuong va

divel akpIBn Kal agIOTTIoTa ATTOTEAECUATA.

22



Kegpalaio 3° Aspoyépupa Alyiou

3.1 Eicaywyn

O1 1peig vupioTapeveg Avw AlaBdaoeig (A297 otnv X.0. 89+293.50, A296 otnv X.0.
88+812.43 ka1 A294 otnv X.0. 88+083.97) Tng EBvIkAG OdoUu KopivBou-lMatpwv BpiokovTai
oTnv €upuTepn TTEPIOXN) Tou Alyiou, pia 18I0iTEPA  OEIOPOYEVH TTEpIoX NG Bopeiag
MeAotrovvrioou. H PEAETN KAl KATOOKEUN TOug XpovoAoyouvTtal atmo 1o 1969 éwg 1971 kai
QTTOTEAOUV ONUAVTIKO TOTTOONMO yia TNV Trepioxr. H ugiotduevn EBvikp Od6¢ oTnv TTEPIOXN
QUTA aTtroTeAei HEPOG TNG X&pagng Tou véou auTtokivnTodpouou EKIMNT tng OAOpTtTiag Odou.
2UVETTWG n dloTApNoN Kal  n OopIKr avaBdduior) Toug €kTOG aTTd TEXVIKA KAl OIKOVOMIKG
TTPOTINOTEPN AUCN 0€ OX€0N Pe TNV AUON TNG KaBaipeong Kal KATAOKEUNG VEWV YEQUPWY O€
@aon TARPoug Asiroupyiag TNG ueioTAuevnG EBvikAG OBoU IKavoTrolei ETTITTAEOV TNV AVAYKN

d1atPEnong TG OOMIKAG KANPOVOuIAS TNG Traploxr’]g3.

3.2 Mepiypaen Yeiotduevwy Avw AloBdoswyv

O1 dvw diapdoeig amoteAolvtal Ao €va IBIAITEPO OTATIKO OUCTNUA PE OTAPIEN OE
oTUAoUG pop@ng V. O KUPIOG QopEAs KATAOTPWHATOG ATTOTEAEITAI ATTO TTPOEVTETAMEVN TTAGKA
TPIWV AVOIYHATWY PE KUKAIKA KeEVA. To OUVOAIKO TTAGTOG TOU QOpEéa KATAOTPWHATOG Eival
9.65m Kkal To TTAYX0G TNG TTAGKAG KupaiveTal yia TiIG Tpeig Avw Alapdoeig ammd 2.00m (A294)
¢wg 2.12m (A297). To kevipikd Avolyud Toug Kupaivetalr ammd 28.0m (A294) €wg 34.0m
(A297). To katdoTpwa oTnpEifeTal oe KABe BEon OTAPIENG O& CeUyOoG KEKAIUEVWY OTUAWYV Ol
oTTO0i0I KATOAAYOUV avd TECOEPEIG OE KOIVA €TTIQaveEIakr) BepeAiwon €TTi TTESIAOU TO OTTOIO €XEl
etmiong kekAipévn emdveia édpaong (BA. Zxnua 3-1). H diatoul Twv oTOAWV gival Joperg

TTapaAAnAoypdupou Pe oTaBepry dlatoun yia Toug OTUAOUG TTOU KATOAyouv OTa GKPO TOU

3@. Yuyxoyiog, T. MavayiwTdkog, Aopiki Avofdbuion Ye@iotduevwyv Avw AloBdoswv Alyiou MaveAAnvio Zuvédpio
2KUPOOEUATOG «KATOOKEUEG OTTO ZKUPODEUO»

Oeagoalovikn, 10-12 NoguBpiou 2016

@. ToipAng MoA. Mnx.-ZTaTikog Zx€dio 1969
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KATAOTPWHOTOG Kal HETABANTH diatoun (METABANTS TTAGTOG KATA TNV £yKAPOIa diguBuvaon) yia
TOUG OTUAOUG TTOU KATOARYOUV OTIG OTNPIEEIG TOU KEVTPIKOU avoiypaTtog. ETTiTAéov Tou KUpiou
POPEA TO KATAOTPWHO CUUTTANPWVETOI O KABE AKPo Tou HE OUO QU@IEPEICTA QVOiyUaTa
prKoug TrepitTrou 4.50m atroteAoupeva atrd ocuptrayr TTAGKa mTayxoug 0.40m edpaldueva oTov
KUPIO @Oopéa Kal OTO QVTIOTOIXO UQICTAPEVO aKPOBabpo. 1o ZxApa 3-1 TrapouciddeTal

pnkotoun TNG Avw AildBaong A297, oto Zxnua 3-2 yevikh dmoywn tng Avw AidBaong A296

EVW 0TO ZxAMa 3-3 dmmown Tou uecoPddpou M2 Tng Avw AidBaong A296. *

2xnua 3- 1 Mnkoroun Avw AigBaong A297.

A

2xnhua 3- 2 levikn arrown m¢ Avw AidBaong A296.
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2xnua 3- 3 Armown ugoofabpou M1 Avw AigBaong A296.

H trapatmdvw YEWMETPIKN BIAPNOPPWOoN Twv OTUAWV TwV WECOBABPwWY AsiIToupyei wg
ouoTtnua dviwong. 2TV eykdpaoia dieuBuvon ol oTUAOI cuvdéovTal JETAEU Toug eviOg TNG TTAAKOG

KATOOTPWHOTOG HECW OUPTTAYoUS dladokidag.

3.3 KardoTaon TeXVIKWwV - ATTAITAOEIG £pyou

2€ YEVIKEG YPAMUMEG N KATAOTOON TWV TEXVIKWY XOPaKTNPEIZeTal KOAA, dedopévng Kal TNG
nAIkiag Toug (TepiTrou 45 £€1n). Mapatnenénkav Opwg apkerd TOTIKA TTPOBAAPATA OTO
KATAOTPWHA KOl TOUG OTUAOUG, OTTWG PaKPOoXPovIa SIARpwaon OTTAICHWY, OTTOMIEN OKUPODEUATOG
(BA. ZxAMa 3-4), eANTTAG JOvwon TTAGKAG KATAOTPWHATOS Kal EANITTAG atrooTpdyyior Tou. OAeg
ol TTapatmdvw BAABEG gival ATTOKATACTACIMEG.
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2xhua 3- 4 Arouién okupodéuaroc e oTUAO uecoBabpou.

OAa 1a TeXVIKA TTOU evidooovTal 0TO OIKTUO TOU VEOU QUTOKIVNTOBPOUOU OQEIAOUV va
IKAVOTTOIOUV TIG ATTAITAOEIG TOu £pyou dNAadA Katnyopia @QopTiwv KUKAOQOpPIag, OEIoPIKOTNTA

KaBWg Kal atraitoeIg avOeKTIKOTNTAG KATA TNV dIAPKEIQ AEITOupyiag Tou €pyou.

Ta gopTia KUKAOQOPIOG TTOU £QAPPOOTNKAY KATA TNV PEAETN TWV UTTOWN TEXVIKWV ATAV

KAdong 30T evw ol atraitioelg Tou £pyou BETouv kKAGon 60/30.

Emiong Ta TexVIKA HEAETAONKAV PE OEIOPIKO OUVTEAEDTH) TTOU iOXUE TNV TTEPIOdO €KEivN, PE
TIup dnAadn €=0.08. H trapolca cupBacn Tou £pyou TTPORAETEI yia TNV €v AOyw TrEPIOXN
ociopikn emrayxuvon €ddgoug ammd 0.31g éwg 0.36g (ociopikn wvn Katnyopiag Il kal eTavénon

AOyw eyyuTnNTOG OE OEIOUIKA PriyHaTa).

To oloTnua Aviwong Twv TEXVIKWV AgIToupyei otnv diapnkn dielBuvon £TTAPKWG yia TNV
avaAnyn KAatokOpuUWV @QOoPTIWV £XEl OPWG TTEPIOPICUEVN IKAVOTNTA avaAnyng opigovTiwy
OEIOUIKWY QopTiwv. EmimTAéov oTnv eykdpoia dielBuvon o0 Pnxaviopog avaAnwng opilovTiwy
OEIOMIKWY QOPTiWV atroTeAEiTal atrd TECoEPA TTAdIcIa TTOU POopPPUVOVTal aTTd Ta Téooepa Ceuyn
TwV OTUAWV Kal TV avtioToixn d1adokida atnv Kopur Toug. O punxaviopog autdg oxedidoTNKE
yila TNV avaAnyn MIKPWV EYKAPOIWV CEICHIKWY @opTiwv. Ta Trapatdvw kabioTouv T1a
OUYKEKPIMEVA TEXVIKA QVETTAPKN YIa TNV avAAnwn CEICUIKWY QopTiwv T600 Katd TNV diaunikn 600

Kal Kat& TNV eykdpaola disubuvon.

MNa Toug Tapamdvw Adyoug avadntiinkav TeXVIKEG AUCEIS a@evOg yia TNV PEiwon NG
OEIOWIKNG dpdong TTou KaAouvtal va avoAdBouv Ta UQICTAPEVA TEXVIKA KAl QQETEPOU TNG
evioxuong g eépoucag IKavoTNTAag Toug. O1 YeAéTeg avaBdbuiong TTpaydaToTToIenkav JeETagu
2013 ka1 2015 atro 1nv eTaipeia DENCO (DENCO 2uppoulol Mnxavikoi A.E. & DENCO Ztatikég
MeAéteg |.LK.E) kai amoteAolv Tnv TTpwTn €Qapuoyy otnv EAAGSa Twv diatdgewv TOU

Eupwkwdika 8 - Mépog 3 kal Tou KAN.ETE. o€ yéQupeg.

3.4 MNpdypaupa pEUVWV Kal OOKIPWYV

Na TNV avadAuon TG CUPTTEPIPOPAG TWV TEXVIKWYV Kal CUUPWVA hNE G0 avaypapovTal OTO
Ke@aAaio 3 Tou Eupwkwdika 8 — Mépog 3 (EN 1998-3) uAoTToINONKE EKTEVEG TTPOYPANKA EPEUVWIV
Kal OOKIJWV TWV TEXVIKWYV. QG QTTOTEAEOUATA TWV EPEUVWV ATTOTUTTWONKE N YEWUETPIA TWV
OOMIKWYV OTOIXEIWY, TO TTANBOG N BE0N Kal N KATACTAON TWV OTTAICUWY TOUG KAl TOU CUCTAUOTOG

Tpoévraong. Etiong amotéAeopa Twy SOKIYWY ATAV O TTPOCDIOPICUOG TNG PEONG TIMAG OVTOXNG
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TOU OKUPOJENATOG KAl TOu XAAUBa OoTTAIoCpOU KaBWG Kal TNG €KTaoNG TNG dIARPwong Toug Kal TNG

«TTPOdIABETNG» TOUG YIa JEANOVTIKA ETTITTAéOV BIGBpwon.

> oplopéva TeXVIKA (A297 kai A294) aloTroiBnke TURUA TG APXIKNAG OTATIKAG MEAETNG

TO OTT0i0 BPEONKE KATA TNV @Aon oUAAOYRG Bedopévwy (OXEDIA KAl TEUXN UTTOAOYICHWY).

3.5 MNpooopoiwon — AvaAuon — AttoteAéoparta

H avdAuon kai o €é\eyX0g Tou Qopéa TNG avwdouNG TwV YECOBABpwWY TTpayuaToTroinOnke
ME KOTAAANAO XWPIKO TTPOCOMOIWHA  TTETTEPACUEVWY  OTOIXEIWV TO OTIoi0  OTTOdIdEl  ME

IKAVOTTOINTIKI TTPOCEYYION TNV KATOVOUR TwV OUOKOUWIWYV, TWV Padwv KAl TwV ouvonkwv

oTAPIENG.

O @opéag avwdoung (katdoTpwua Kai Ba6pa) TG yEQUPAG TTPOCOUOIWVETAI PE YPAPMIKA
oToixeia dokou. H otApIEN Twv PECORABPWY TTPOCOMOIWVETAI e KATAAANAG aoviKA Kal OTPOPIKA
eAATAPIA, TO OTTOIO TTPOCOUOIWVOUV TNV €vOOCIUOTNTA TOU £0A@POoUG Bepediwong. Katd tnv
avaAuon AauBdavovtal utrown OAa Ta oTAdIA KATAOKEUAG Kal €vVioXuong Tou TexVIKoOU (£Qappoyn
TTPoEVTAONG, AVATITUEN OUCTOARG &Npavong Kal EPTTUCHOU aTTd TNV KOTAOKEUN £€wW¢ OAMEPA,

eQapuoyr eTeURATEWY KAl EVIOXUOEWYV KATT.).

MNa mv avdAucon umd OTaTIKA @QopTia Xpnolyotroleital To TTpdypauua SOFISTIK. To

TIPOCONOIWMKA TTOU XPNCIUOTTOINONKE yIa TNV avAAUCT TTAPOoUCIAdeTal OTO ZXHHa 3-5.

2xnua 3- 5 MNpooouoiwua Avw AidBaocng A296 yia tnv avaiuaon utrdé atatikd @opria.

29



O @opéag KAaTaoTPWHOTOS avaAlBnke UTrod Ta auénuéva oTaTIKA QOPTia KUKAOPOpPIag TTou
opifouv ol TTpodiaypagég Tou épyou. MNa TiIg Avw Alapdoeig A296 kal A294 TTpoékuwye SIOTUNTIKN
QVETTAPKEIR OTA AKPO TOU KEVTPIKOU AVOiYHOTOG KAl TIPOTABNKAV PETPA £VIOXUONG TNG IATUNTIKAG

QVTOXNAG TOU.

lNa tnv avaAuon UuTtd COEIoUIKA QOPTia XpnoldoTIolEiTal TO TTPoypaupa SAP2000. To

TIPOCONOIWKA TTOU XPNOIUOTTOINONKE yIa TNV avGAUCT TTAPOUCIAZETal OTO ZXNHa 6.

2xhua 3- 6 MNpooouoiwua Avw AigBacng A296 yia Tnv avaAuon utré OEICUIKG @opTia.

MNa TV atmoTiynon TNG UQICTAUEVNG KAl TNG €EVIOXUMEVNG KATAOTOONG TOU @opéa
KATAOTPWHOTOG UTTO Ta VEQ OEIOMIKA @opTia epapudletal o EN 1998-3. E@apuddetal n pébodog
TNG MN YPAMMIKAG OTATIKAG avAAUCNG TToU TTEPIYPAQETAl OTO KEQAAaio 4 Tou EN 1998-3. To
QAaopa TTou £@apudleTal gival To EAACTIKO QAoUA yia TNV TTEPIOXN TOU £PYOU Kal TO OTTOi0
meplypdeetal oto KEPAAaio 3 Tou EN 1998-2. H avdAuon yivetal e peiwpévn SuoKapyia Twv

OTOIXEIWV.

H exTevg atroTUTTwon Kal dievépyeia SOKIYWY TTOU TTPAyUATOTTOINONKAV o€ ouvduaouo
ME TIG OIOBECINEG MEAETEG TWV UQICTAUEVWYV TEXVIKWV MOG ETITPETTOUV TNV Bewpnon emTTEdOU
yvwong ElM3 (mAnpng yvwon) oluewva pe tnv map. 3.3 tou EN 1998-3 . To kpitripio
OUPHOPPWOoNG KaTd Tov opIopo TNG TTap. 2.2 Tou EN 1998-3 1Tou e@apuOOTNKE YIA TIG MEAETEG
givar Opiakn) Katdotaon Znuavtikwy BAaBwv (SD) o cuvduaoud pe 10 €AACTIKO QACHO TOU

EAK. O ouvreAeotng alomoTiag (CF) mou epapudotnke eivar CFE3 = 2.00.

Me e@appoyy TNG PN YPAMMIKAG OTOTIKAG avaAuong TTpoodiopifovral Ta EVTOTIKA Kal
TTAPOGUOPPWOIAKA HEYEDN TTOU QVTIOTOIXOUV OTnV METAKIivNon oToXo (UeTakivnon oxedlacuou).

KdaBe kpioiun diatoun eAEyxETal yIa TNV ETTAPKEIA TNG YIA MEV KAUTITIKA HOPQI aoToxiag o€ 6poug
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oTPOPWV TNG dlaTouNG TTAACTIKAG GPBpwong kal yia & wabupry Pop®r actoxiag ot 6poug

TEPMvouoag duvaung.

A6 TNV avaAuon Twyv TEXVIKWY OTNV UQICTAPEVN KATAOTACH TOUG UTTO CEICHIKA QOopTia
TTPOEKUYAV Ta EENG:
KauTITIK KAl dIATUNTIKI AVETTAPKEIQ TWV dIAdOKIdWY KATAOTPWUATOG
AlaTunTIK aveTrdpkela aTnv BAcn Twv UTTOOTUAWUATWY
AVETTAPKEIO TWV UPICTAUEVWV APHWY va TTapaAdBouv TIG HETAKIVAOEIG OXeSIOTHOU

Mn IKavoToinon YEWTEXVIKOU €AEYXOU UEYIOTNG  ETTITPETTOPEVNG  EKKEVTPOTNTOG
TESIAWV BepeAiwong
Mn ikavotroinon eAéyxou évavtl kKivOuvou acoToxiag oAiobnong e€ddgoug popeng

KUKAOU TOU OUOTANATOG TTESIAO-£8A@QOG BepeAiwong
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3.6 NMpoTevopeveg eVIOXUOEIG Kl ETTEUPACEIS

H AUon mou TrpotdBnke TrepIAaUBAvEl TNV KATOOKEUN VEWV aKpoRdBpwv IKavwv va
avaAauBdvouv oTnv eykapoia dielBuvon oeiopika @opTia. MNa Tov oKoTrd autd n BegpeAiwong
TOUG TTpaypaToTTolEiTal ue TTacodAoug. NE€a akpaia avoiypara otnv 6€on Twv KabaipoUupevwy
UQIOTAUEVWY  QVOIYHATWY  ouvdéovtal  HOVOAIBIKA [e Tov  dlaTnPoUpEvo  KUPIO  Qopéa
KATAOTPWHOTOG KAl JETAPEPOUV HECW EAACTOPETAAAIKWY £QPEBPAVWY OE KATakOpupn didtagn Ta
EYKAPOIA QOPTIA TOU YOPEA KATAGTPWHATOG OTA akpdBabpa. Ztnv diaunkn dicuBuvan n ouvoeon
akpoBdBpou Kal véou aKpaiou avoiydatog Oev TTPOPRAETTEI PeTaOPA QOopPTiwy PEOW TNG
TOTTOBETNONG €PedPAvwyY onuEIOKAS OTAPIENG ME duvaTdTNTag OAICBnong oTIg U0 OpPICOVTIESG
O1eubuvaoelg, Ta oTToia TTAPAAQUBAVOUY Ta KOTAKOPUPQ QopTia. ZT0 ZxNua 3-7 TrapoucidadeTal

ox£010 TNG 6WNG Tou akpoBadpou.
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2xnua 3- 7 2x€010 e tnv d1audpewan Twv VEwv akpofabpwv Kai Tnv TOTTOBETNON TwV EPEOPAVWV.
A: EAacrouetalAika epédpava oe karakopun diaraén

B: E@pédpava oAiobnang yia mapaAafn Katak6puewyv QopTiwv

2116 B€oeIg Twv dIadOoKIdWY TNG TTAGKAG KATACTPWHATOG TOU KUPIOU QPOPEQ TTOU CUVOEOUV
TOug OUO KeKAIUEVOUG OTUAOUG Twv WECORABPWY TTPAYHOTOTIOIEITAI €viOXUON TNG KOUTITIKAG
avTOXNG TOoug Péow TTPOCOAKNG dIaUAKWY PARdWYV O OTTOI0I EVOWMNATWVOVTAI OTO KATW TTEAUA
TWV UQIOTAPEVWY BIadOKIdWY JE EKTOLEUONEVO OKUPOOEUa TTaxoug 0.20 m kai TG dIATUNTIKAG
AVTOXNG TOUG PECW EVOWMPATWONG ME PNTIVI KATOKOPUPWY CUVOETHPWY OIOPECOU TOU TTAXOUG
TNG dIadOKIdAG.
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2170 2ZXAMoB8 TTapoucidleTal ox£DI0 PE TIG TTPOTEIVONEVEG €TTEURACEIC OTNV aKpaia
(TTpog 10 aKPOPRaBpPo) diadokida. 210 oxAua 9 aivovTal ol epyacieg udpokabaipeong Tou avw
THAPATOG TNG Oladokidag oTnv evdidueon Kal akpaia diadokida avriotoixa. O1 epyaocieg
TTPAYHATOTTOIOUVTAI PE ETTIMEAEI YIO TNV dIOTAPNCON AVETTAQWY TWV UQPICTAPEVWY OTTAICUWY Kal
TWV CWAAVWY TTEPIBOAAG TWV TEVOVTWY TTpoévTaong. 210 ZxNuUa 10 @aivovTtal ol d1adoKideg He
OIaVOIYUEVEG TIG OTTEG dlapécou Twv oTroiwv Ba &1EABouv o1 KAaTakOpPu@ol OTTAICHOI yia Tnv
dIaTuNTIKA gvioxuor] Toug. TéAOG 0TO ZxNua 11 gaivetal avoywn Tng d10d0Kidag Pe OAOKANpwUEVN

TNV KATOOKEUN TOU EKTOEEUUEVOU OKUPOOEUATOG aTnV Bdon TnG.

Ll

2XNua 3- 8 2x€0I0 LE TIC TTPOTEIVOUEVES ETTEUPATEIS OTNV akpaia d1adokida.

A: Kautrrikn evioxuan ue mpoabnkn oiaunkwv pdBoéwv ommAiouou B: Ektoéeuduevo okupodeua

méyoug¢ 0.20m

I AiatunTtikn evioxuon ue mpoobnKn KAaTakOpUPWV OKEAWY GUVOETIPWYV
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2xnua 3- 9 Yopokabaipeon okupodEuarog aTo Qvw TURLA Twv O1ad0KIdwV.

Gvw: evdidueon diadokida (S1akpivovral oI OWANVES TOIUEVTEVEOEWY TWV TEVOVTWV TTPOEVTACHC),

KATWw: akpaia diadokida
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2xhua 3- 10 Aidvoién karakbpupwyv OTTwWY OTIS OIAOOKIOES yIa TOTTOOETNTN OTTAICUWY EVIoXUaNS TNS

oIaTUNTIKAS avToxns Toug (Slakpiveral n TpoaTacia Toug).

2xnua 3- 11 Own tou ekToéeuduevou okupddeua atnv Baon tne diadokidag (avown). Aiakpivovrar o1 BEoeI

O1TOU €YIVE ANWn TTUPNAVWYV YIA TOV EAEYXO QVTOXIS TOU OKUPOOELQTOG.

TNV TTAGKO KOTAOTPWHATOG KAl OTIG AKPAIEG TTEPIOXEG TOU HECAIOU AVOiYyUATOG EVIOYXUETAI
n d1aTuNnTIKA avrox TnG O1aTounG TTAAKAG PE KEVA PE TTPOOONKN CUVOETAPWY PE KATAKOPUPQ
OKEAN Kal ayKUpwaT) TOUG OTO OKUPOBEUA HE pNTivn.

H diatoun Twv oTUAWY Twv B&Bpwv evioxueTal dIaTUNTIKG Pe TOTTOBETNON SUO OTPWOEWY

UQOOPATWY oTTAIoHéVWY TToAUpEpwY (FRP). H evioxuon agopd TuAua Tng BAong Toug WEXPI
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OPICHEVO UWOG, VW YIVETAI ETTEKTOON TNG EQAPPOYAS Hiag oTpwong u@acudtwy o 6Ao 10 UYog

yla AOyoug avOeKkTIKOTNTAG OTOV XPOVO.

H trpoteivouevn Auon TrepIAapBavel akopa TNV evioxuon Twv BepeAiwv Kal Tou £dGQouUg
BepeNiwong. Zuykekpiyéva amaithOnke evioxuon Twv TTEdIAWV BepeAiwong pe augnon Tou
TTAX0UG TwV TTPOCOETO OTTAIOPEVO OKUPODEUA OUVOEOUEVO ME TO UQPIOTAPEVO OKUPOdEUA ME
OTTAIOPOUG  PEOW pNTivnG. ZTO ZXNPa 12 @aivovtal o1 epyacieg didvoiEng Kal ToTToBETNoNG Twv
OTTAICPWY OUVOEONG TTEANATWY TOUG PE OTNV TTEPIOXN TTOU OUVTPEXEI OTUAOG pECOPRABpoU TTpIv

TNV OKUPOBETNON Tou TTPOCBETOU TTAXOUG TWV TTESIAWV.

2xhua 3- 12 lNpocroiuacia mESIAWY yia OKUPOBETNON TOU ETTITTAEOV TTAXOUS TOUC (TOTTOBETNON

ormAioloU oUvOEDNC UPIOTALEVOU UE VEO OKUPOOELQ).

TéNog atraitiBnke evioxuon Tou €dA@oOuUG BepeAiwong €vavtl KIvOUvou aoToyiag
oAiocBnong €dAGYouUg HOPPRG KUKAOU PE KATOOKEUN PTTPOOTA atrd Ta TESIAa BepeAiwong (TTpog
TNV TTAEUPA TOU QUTOKIVNTODOPOPOU) TTACCAAGTOIXOU IKaVOU BABOUG WOTE va QVTIMETWTTIOTEI O
TTOPATTAVW KivOUVOG. 2T0 oxnua 13 TTapouciadeTal oXEDIO JE TOV TTPOTEIVOPEVO TTACAAAOTOIXO
EVW 01O ZXNPa 14 @aivetal n KEQAAOOOKOG TOU TTACCUAOTOIXOU, KABWGS KAl TO EVIOXUMEVO

ESINO BepeAiwaong.
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2xnua 3- 13 2x€d10 e TNV TTPOTEIVOLIEVN) KATAOKEUN TTACOAAOTOIXOU UTTPOOTA ATTO TO UQIOTALEVO
médINO Beuediwaong.

A: lNdooaloi
B: KegpaAodokd¢ maocoaAoroixou

I: Aténon méyoug upioTauevou médIAoU BeueAiwong

2xnua 3- 14 Own kepaAoOoKOU KATAOKEUATEVOU TTAOOAABGTOIXOU UTTPOCTA ATTO EVIGXUMEVO

mébIAO Bepediwong.
A: KepaAodokO¢ TacoaAdroiyou

B: Evioyxuon ugiotduevou médiAou Beuedimong
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2NV HEAETN aTTOKATAOTAONG TTPOTEIVOVTOI AKOUA OPIOUEVES YEVIKEG ETTEUPRAOEIS OTTWG
KATOOKEUN VEQG OTEYAVWONG TOU @POpEéA KATOOTPWHATOG, TOTTOBETNON VEWV UdPOPPOWY Kl
KavaAioU cuAAoyng Ouppiwv (BA. ZxAua 15), TpéRAswn atTooTPAYYIONS TWV KUKAIKWY KEVWV TOU
POPEA KATOOTPWHATOG, AVTIKATAOTACN TWV UPICTAPEVWY 0TNBaiwv ac@aAciag (BA. Zxnua 16) pe
véa oTnBaia cupBartd pe TIG TTPOdIaYPAPES ac@alciag Tou épyou, Bagr Twv paRdwyv OTTAICUOU [E
avaoToAéa dIABPwWONG Kal EEWTEPIKN BAPA TwV OTOIXEIWV OKUPOBEPATOG YIQ TNV TTPOCTACIA OTTO
Hokpoxpovia dIdBpwaon Kal TTPOCTACIa TUNUATWY OKUPOOEUATOG KATW aTTd TNV ETTIPAVEIQ TOU
£0AQOUG e OITTA ACQAATIKA ETTAAEIWN.

2xnua 3- 15 KaBaipeon runuarog rou ugiotduevou me{odpouiou yia eVowuarwaon o€ autd kavaAiou

ouAAoyng OuBpIwv.

2xnua 3- 16 Yeiorduevo atnBaio aocpalgiag (mpog aviikardoraon).
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3.7 ZuputrepaopuaTa

O1 ev Aoyw Tpeic Avw AlaBaoeig atnv TrepioXn Tou Alyiou atroTEAOUV ONUAVTIKO TOTTOON O
NG TTEPIOXAG ME nAIKia Ndn 45 €tn. H trpoteivopevn Auon dlaTAPNONG Kal £vioxuong Toug
QTTOTEAEl  OUWG KAl YIA TEXVIKOOIKOVOPIKOUG AOYOUG OUYKPITIKA TTAEOVEKTIKOTEPN AUON aTTO TNV
AUon TNG KaBaipeong TOUG aPoU ATTOPEUYETAI N XPOvoROpa Kail ETTICQPAANG YIO TOUG XPHOTEG TNG
ev Agitoupyia EBvikig OdoU Sladikacia KaBaipeorg TOUG KAl KOTAOKEUAG VEWV TEXVIKWV.
EmmAéov Spwg armroteAei TTPOKANON n €@appoyn yia TpwTn @opd otnv EAAGSa  piag
oAokANpwuévng AUoNG evioxuong Pe epapuoyn o€ YEQupeg Twy dlaTdéewv Tou EupwKkwdika 8 —
Mépog 3 kai Tou KAN.ETME. n otroia ptropei va uAotroinBei katd kOpio AGyo atmd 10 €yxwplo
duvapikd. H trpoteivopevn Auon trepIAapBAavel pia TTOIKIAIa ETTEMRACEWY Kal EVIOXUOEWY TOOO O€
OOMIKA OToIXEid OKUPOBEUATOG 00 KAl OTO €80QOG, WE KATAOKEUR VEWV OOMIKWV OTOIXEIWV,
OTTWG Ta aKPOBaBpa Kal oI TTACCAASTOIXOI, KABWG Kal PE EVIOXUON TWV UQPICTAUEVWY OTOIXEIWY

ME TTPOOBETOUG OTTAICUOUG Kal HE OUVOETA UAIKA
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KegpdAaio 4% MeAETn evioxuong Twv agpoyE@upwy Alyiou

(TTAnciov Tou voookoueiou Alyiou) ue FRP’S

4.1 Evioxuon utrooTUAWPATWY YéQupag OAupTtriag odou TTAnaiov

VOOOKopEiou Alyiou

2KOTTOG TNG EVioXuong Twv UTTOOTUAWPATWY pe updopara IOM eivar:

H auénon 1ng diatunmikAg avioxAg (Téuvoucag avtoxng).H Ttéuvouoa
TIPOKUTITEI OTTO TNV QOPTION TNG YEPUPAGS. AvaAauBdaveTtal Katd €va PEPOG aATTO TO
OKUPOdEUa Kal o€ PeyaAuTEPO BaBPd atd Toug ouvdeThpeg. H TTpdoBeTn TéUvouoa

gival n Téuvouoa mou avaAapBdavouy Ta frp’s.
H ad¢non Tng ONITTTIKAG avToXAG TOU TTEPICPIYUEVOU OKUPODEUATOG.

H auénon Tng TTAACTIUGTNTAG TOU UTTOOTUAWMATOG ( ME TOV OpO0 TTAACTINOTNTA
eK@PAgeTal n IKAVOTNTA VOGS QOPEQ 1 MIAG BIATOUAG VA EXEl MEYAAEG WETEAAOTIKEG

TTAPOAPOPPWOEIS XWPIG ONUAVTIKA MEIWOT TG PEPOUCAG IKAVOTNTAG.
Eicaywyn dedopévwy yia To oKUpOdEPa Kal Ta oUvOeTa UAIKA eTTIOKEUAG (frps)

H katnyopia Tou okupodéuatog ye Bdaon Ta oToixeia Tou eEARPOnoav amoé Tn
oTatikr HEAETN TNG YEQupag (P. TaipAng MoA. Mnx.- Z1aTikdg) givar B300=C20/25 pe

Bdaon Tov EC 2 (kaTaokeuég atrd oTTAICUEVO OKUPOBENQ).

MNa TNV evioxuon Twv UTTOOTUAWPATWY €yive xpnon frps tng etaipiag SIKA Ta oTroia

TTapouciafovTal OTOV TTiVOKA TTOU OKOAOUBEI TTaPaKATW.
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4.2 Aokiun evioxuong UTTOOTUAWMATWY O€ TEYvouod PE XPRon Tou
Tpoypapuartog FRP STRENGTH

SIKAWRAP -400 HIMOD NW

H dokiy Tng evioxuong UTTOOTUAWUATWY OE TEPVOUOQA, YE XPrion Tou
povTéAou SIKAWRAP -400 HIMOD NW, 10 otroio £xel JETpo eAaoTIKOTATOG E= 230
GPa, avroxy oxedlaouou fy= 3800 MPa odrlynoe OTO CuuTTépacua OTI yia dia

oTpwon UAIKoU atrodidetal TTpdoBeTtn Téuvouoa V=238 KN.

Eikova 4- 1: AmmroreAéouara evioxuong o€ TEUVOUOQ yia id oTpwaon UAIKOU

ENIZXYIH IE KAMYH ENIZXYZH ZE TEMNOYZA II'IEPIEGJIFEH\
- Elgaywyn AsBopévwv

- Tkupodeua
(* Kornyopia l ™ Avtoyf oxeboopod

C20/25 i feg =0 [N mm2]

- ZuvBera Yhikd

} Mérpo ehoomkdTnTog E¢= (230 [kM/ mm<2]

AvToyh oyeiioryod f.s= [3800 [N/ mmZ]
Evepyn avioyh oxebioopol fige = lo8 x ey

FRP

b Tpomog TomoBEmang

- Tpomog Ayklpwaric : : -
+ T i Aami = In [m]
i Khaoroc paviior Avoiktoc poviiog e Mhdrog £ 0 [m]

i : O Auwpibizc avis BooT AmooTacn s¢= [o [m]
~Tewyerpia Aiatopfic— PHECHO O HREIC TTogTaoT| 0 [m]
MAf b=
e S L -Auénan Tepvouoag :
e
ol df = [o [m] MpooBen Tépvouon V= [238 [KM]

Twvia Fwv e TTPOS o
GEOvD pERoUC

80 [ noipec] MNia Azdopiva

(a)
Evioyuon o= Tépvouoa
Eppabdv Giatoprc FRP Ap= 0 [mm? ] Naxoc FRP te= 017 [mm]
MpdoBeTn Tépvouoa Vig= 23803 [kN]
Potrr avToxn¢ METd TNV evigxuon Mpg= 0 [kNm]
Atovikn G0vapn perd v evioguon  MNpg= 0 [kNm ] Avtoxn o TV evioyuon feeqg= O [N mm=]
MNiayoc FRP tf= 0 [mm]
PoTrr avToxn¢ wpIv TV svioguon Mpdog= 0 [kNm] Oplakr atovikn Tapap/on  Eceyg= 0 [-1
PETA TN evigxuan
M Rg AVTOXA WETA TRV Eviayuan foeg= 0 [N/ mm?2]

BaBpdg evioyuang Mpdo
VI Rd,0

Eigaywyn diagraceww FRP

(B)
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Exrimwaon EmoTpogr | ‘Efodog




~Evioyuon ot Tépvouoa
MNasvioguan: Vg = 238.03  [EkN]
AmaiTodusvo Tayog FRP yia v evioyuon  ty = 017 [mm]
Yoaopa FRP wéxoug W [mm]

ATaTolpsvos aplBpoc otpwoswy . 1

Egappoldpevo maxoc FRP - t. = 017 [mm]

EmaoTpopn ¥wpic EmoTpogn pe

. ; Etobo
Emiiuon Emihuan 2L1F
v
-Evioyuwon ot Kdapyn —Evioyuon os Tépvouoa
Eppadadv Siaropnc FRP Ag= 0 [mm? ] Magog FRP t.= 017 [mm]
MpaoBeTn TEPvouoa Vig= 23853 [kN]
Pomr awToXf¢ HETA TRV Svigyud Mpg= 0 kMm .
n KNC Y n ayuan I Rd [ 1 —MNepiopiyen
AEowikri GOvapn petd v evioguon  Mpg= 0 [kNm] | | AvToxd mon Ty svigyuan feeqg= 0 [N/mm~]
Miyoc FRP t;g= 0 [mm]
PoTrm avToxnc mpv Tnv sviaxuan MRpdp= D0 [kKMm] Opiakn afovikn Tapap/on  Eqqug= 0 [ -]
WETA TV Evigxuan
M R4 = 5 5 - z
Badyc vioxuonc -0 ANTOXN PETA TNV SViTKUan f.:.:d 0 [N mm=<]
Mpd.o
| Eigaywyn diaordozwy FRP I
Mapopoppwdiok koTdoroar Siarophg |
Exrimwon EmoTpoen | ‘E€obog |
(9)
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MNa duo oTpwaoelg UANIKoU atrodidetal TTpooBeTn TéUvouoa V=436 KN.

Eikova 4- 2: AmroreAéoara evioxuong o€ Téuvouaa yia dU0 OTPWOEIS UAIKOU

ENIEXYSHIEKAMYH  ENIZXYEZH SE TEMNOYZA |MEPIZOIF=H|

- Ercaywy Asbopéviy

~ ZKupodeua
% Kamnyopia = AvToyn oychiocpod
| C20/25 vl B |n [N mm2]
—ZuvBera Yika

Mérpo ehoomkdTnTaC
ANTOX oxebimopol

Ewepyf avioyn oyelacpol

Ey= |23,|] [kM/ mmZ]

[M/mm2]

tia= [3800

frae = |D.E xfy

- Tpomog TomoBEmanc

— Tpomoc Aykupwarnc = : : i B .
{* Khaotoc pavbiac  { Avoikroc povBio & Zovaric povbiog fiaamog by = IEI {m]
; : " Nwpibeg avi BT e 5 1
~ Mewpetpia Aiatouric pibEC oVa DiooTrpoT: ATTOOTOOT 5 Iu [m]
ke o= ID'E el ~Auvgnon Téuvouoas
Tramkd Gugrog d= |1.15 [m]
"Ygog dj = Iu [m] MpéoBern TEpvouoa Vig= |4‘{5 [kM]
Tiwvin MoV weTTpog o - |gg T Mia Azbopeva |
aEova pEhoUC sl
(a)
-Evioyuon oz Kapyn ~Evioyuon ot Tépvouoa
EppRafiov Siatopnc FRP Ar= 0 [mmz] Mayoc FRP tf= 033 [mm]
MpooBeTn TEpvouda V= 476.05 [kN]
Potn avToxic perd Tnv sviaguan Mpg= 0 [kNm] eiu i
Afovikr G0vapn perd Ty evioguon  Mpg= 0 [kNm] | | AvToxd mpiv Ty evioxuon  feeig= 0 [N/mm<]
MNayoc FRP tp= 0 [mm]
Potr avToxnc wpiv Thv sviayuarn Mpgg= 0 [ kim ) Opiakn agovikr Tapaplon  Eqqyg= 0 [-1
PETA TRV Svioyuon
M pd e 5 5 - z
e -0 ANTOXN LETA TRV EVITKU TN feca= 0 [M{imm=]
MRd o
| Eigaywyr) Siaotdoswy FRP
Mapopopgwdigkh KOTaaTaarn SIgTopg |
ExTdmmuwan Emarpogn ‘E€obog

(B)
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~Evioyuon ot Tépvouoa

Ma evioyuon. Vi = 476.05

[kN]

ATamoopevo Taxoc FRP yia v evioyuan
Yyaopa FRP mayoug |n_157’ [mm]

Egappolopsvo maxoc FRP

ATmTolpsvos aplBpoc oTpwosuy . 2

t; = 033  [mm]

te= 023 [mm]

EmoTpogr ywpic

Emiduon
‘Evioyuon of Kapyn
Eppadov Giaropric FRP Ag= 0 [mme ]
PoTrh avTo¥nc PETd TNV eviaxuan Mpg= 0 [KNm]
Afovikn Glvapn perd Ty evioxuan  MNpg= 0 [KNm]
PoTrh avToXnc TRV TV evigxuan Mrdo= 0 [kNm]
. . M rd
BaBuoc sviaguanc MRdo = 0

Mopopoppudok kaTdaToon SiaTopn;

EmoTpogn pe

v)

EmmiAuon SR
~Evioyvuon ot Tépvouoa
Maxoc FRP t.= 033 [mm]
MpaoBeTn TEPvouoa V= 477.05 [EkN]
~Mepiogiyin
Avtoyn wpiv TV evicguan  fepqg= 0 [N mmZ]
Mayog FRP ty= 0 [mm]
OpIEIKﬁ uit?leﬁ Tapap/on  Eqoyg= 0 [ -]
PETA TNV evigxuan
ANTOXN HETA TRV Evigyuan foeg= 0 [N/ mmZ]

‘ Eicaywyn diaotaozwy FRP

Exrdmwon EmaTpogn

‘Etobog

©)
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MNa Tpeig oTpwaoelg UAIKoU atrodideTal TpooBeTn TEUuvouoa V=715 KN.

Eikova 4-3: AmmoteAéuoara evioxuong o€ TEUvoUOQ yia TPEIC OTPWOEIS UAIKOU

ENIZXYZIH ZE KAMYH ENIZXYZH IE TEMNOYZA IHEPIEQII_EHI
- BErioaywyn AsBopéviov
- Zkupodeua
i+ Kornyopio fl  Avroyf oxsBaoyod

| C20i25 Vi

= |n [N/ mm2]

- ZuvBera Yhika

Mérpo ehoomKdTnTOg E:= |23|]. [kM{ mmZ]
AvToyn oxehoopol fag = [3200 [N/ mm2]
Evepyn avioyn ocxedioopol fige = ID'E % fey
- Tpommog TomoBernone
- Tpomog Aykidpwang & : : . _ :
(% Khaotdg pavBiag  { AvowTtdg pavBiag Zuvaiic Havbuag MAdTog by = IU [m]
™ Punpid & BiooT ST i= 1
~[ewwetpia Alatopnic PEC Ova DIoTnpoTa ATTooTagn = In [m]
NAd b =
& IU'E tmi - Avtnan Tépvouoag
Tramkd Ouoc d= i1.15 [m]
Yurog dg = Ig [m] MpooBern Tépvouga Vg = |7'15 [kM]
Twvi Wi we TTpog 4 — Igu it MNéa Asboypéva
aEova pEhoug ]
(a)
—Evioyuon of Kdapyn ~Evioyuon ot Tépvouoa
Eppaddv Giaropnc FRP A= 0 [mm? ] Nayoc FRP t.= 050 [mm]
MpooBeTn TéPvouoa Vgg= 71501 [kN]
Pomn avroyrc YeTa Tnv svioyuarn Mpg= 0 [kMm ] T
AEOVIKA BOvaun PsTa v svioxuan  MNgg= 0 [kMm] | | AvToxi mpn v evioguon  feeqg= 0 [N/mm~]
Mayoc FRP =0 [mm]
Potn avroxnc o Ty SviaKuarn Mrdo= 0 [kKMm ] Opiakn afovikn Tapap/on  £oeyg= 0 [-1
PETA TNV vigyuan
M pg c e c _ 2
Fincy6c simaronc _ ANTOXN PETA TRV Sviayuan fCCEI 0 [Mfmm-=<]
MRd o
‘ Eigaywyn] Blagrdoswy FRP
MNopopoppwmarn katdoTaan digrapms |
ExTimrweon Emoatpogn Efobog
B)
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~Evioyuon ot Tepvouoa
Ma avioguaon: Vg = 715.01  [kN]
Amaroupevo wayog FRP yia v evioyuon  ty = 0.50 [mm]
Yoaoua FRP mayouc W [mm]

.................................. - ATaTolpsvoc aplBpoc aTpwoswy . 3

Yohoyiop O ) )
. I S 3 Eﬁpﬂpl..l[lf,UIJE'u'Cl 'ITﬂ'J'I{CII!_,'FRF" tf = 050 [mm]
EmoTtpogn xwpig EmoTtpogn pe .
X ; Efobog
Emihuon Emiiuon
v)
—Evioyuon ot Kdapyn ~Evioyuon oe Tépvouoa
Eppabav Glarourc FRP A= 0 [mm? | Miayoc FRP te= 050 [mm]
Mpaodern TEPvouoa Vig= 71558 [kN]
Potrn avToXng JETA TNV SviEuan Mpg= 0 [KMmM] —Meplogiyin
Afovikr S0vaun peTd Trv svioyuon  Npg= O [kMm] | | Avroxn mpv Ty eviaxuon  feeig= 0 [NJ/mm~]
MNiyoc FRP ir= 0 [mm]
Potrn avToxfAc TR TNV eviaxuaon MRdop= 0 [KMm] Opiakn afovikr Tapaplon  Egcgyg= 0 [-]
PETA TNV evioyuan
M rd c c c _ 2
Badydc sVioXUNC - _ ANTOXN PETA TNV 8Vioxuon fccd 0 [Mimm=<]
M Rd o
| Eicayuwyn dlaordozwy FRP
Mopopoppu@okl KoTEoTaor) SigTophg |
Exromwaon EmoTpopn ‘Efobog

(6)

56



MpdoBetn Téuvouoa (KN)
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SIKAWRAP -300C NW

H dokiuy Tng evioxuong UTTOOTUAWMPATWY O€ TEPvVouOod, ME XPron Tou
povTéAou SIKAWRAP -300C NW, 10 o1T0io €xel YETpO eAaoTikOTnTOG E=640 GPa,
avtoxf oxediaouou fiu= 2600 MPa odriynoe oTo CUUTTEPACHa OTI IO Wia OTPWON

UAIKOU aTTodideTal TTpooBeTn T€vouca V=468 KN.

Eikova 4- 3. AmroreAéouara evioxuong o€ TEUvVoUaa yia Lia oTpwaon UAIKOU

ENIZXYZIH XE KAMYH
Eigayuwyn Asdopivuv

d
ty
e FRP
b
~ Tpomog Aykupwaong
* Khaoroc pavbioc Avowroc pavBiog
~Mewperpia Awaropric-
MAdmoc b = ]IJ.B [m]
IromKkd Ugoc d= 1.15 [m]
‘wog di = ]c [m]
Tvit VWY W TTROC o = 190 pipe
BEova pEhoug e gI.
Eppabdv Giatourc FRP A= D
Potn avToxne PeTd Tnv evigyuan Mrg= 0
ALovikn dUvapn petd Tnv evicguan  Mpg= 0
PoTrr avToxnc TRV TNV evigyuan Mpgg= 0
. M pg
Babpog evioyuang MRdo

ENIZXYIH IE TEMNOYZA |MEPIZOIF=H |

- ZKUpOGELT
{* Kornyopia fl

20025 -] e

~XuvBera YAikd:
Mérpo ehoomriTTOC Er= [54ap [kM{ mmZ]

" Avtoyn oxsbiaopoi

o (nimm?)

AvToyn oyehioopod f:a= 2800 [M/mm?]

Evepyf avToxf oxebiaouol frge = 1&3 ®fey

- Tpomog TomoBemang
{* Tuvegfc povbliac Mhdrog bs= I[:_ [m]
" Mwpiiec ova BooTipoTa ATrooTOON S4= ]n_ [m]

~Auvénon Téuvouoag -

V= [468 [KM]

MpdoBeTn TEpvouoa

MNea AsBopéva

(a)
Evioyuon ot Tépvouoa
[mm? ] Méxoc FRP ty= 012 [mm]
MpdaoeTn TEUvoUTa Vgg= 46818 [KN]
[kMm]
[kNm ] AToyn TPV TNV svicyuon  fepig= O [N/mm?]
Mayoc FRP ty= 0 [mm]
[kMm] Oplakr afovikn Tapap/on  Eqoyg= 0 [-1
PETA TNV Evigyuon
Aoy UETA TNV evigyuan foca= 0 [N/ mmZ]
‘ ‘ Eigaywyn diaotdozw FRP
Exrimwon Emarpogn ‘E€obog
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(B)

~Evioyuon ot Tepvouoa

Ma svioguon: Vg = 468.18

[kN]

Egappofopsvo Taxoc FRP

AT@Tolpsvoc apiBpoc oTpwotwy . 1

tr= 012 [mm]

Amaimoupevo Taxo¢ FRP yia v evioyuon  ty = 012 [ mm]
Yygaoua FRP maxoug |n_113 [mm]

EmoTpogn xwpig

Emotpogn pe

. . Etobo
Emikuon Emiiuon G
v)
-Evioxuon ot Kapyn ~ Evioyuon ot Tépvouoa
Eppabdv Giaroprc FRP Ay= 0 [mmz] Miyoc FRP tf= 012 [mm]
MpdodeTn TEpvou oo Vig= 46898 [KN]
Potn avToxnc LeTd Thv eviagud Mpga= 0 kMNm B
fl QvToXfi¢ WETA TNV Evigxuon MR [ ] SOTERTITEN
Afovikr] BOvapn perd Ty evioxuon  Ngg= 0 [kMm] | | AvToxnmpv Ty evioxuan  feeqg= 0 [N/mm~]
Mayog FRP tp= 0 [mm]
PoTr avToyfc TR TRV eviayuan MRdo= 0 [ kMm ] Opiakn afovikn Tapap/on  Eqeyg= 0 [-]
WETE TNV evimyuan
M rd - = . - 2
BadyGc nioxUONC o - 0 AVToXR LETA TNV evigyuan fopg= 0 [M/mmZ]
U 0

Mopopopgwaors] KoTEoTEor SIXTopfs

Eigaywyn daordoswy FRP

(6)
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MNa duo oTpwoelg UANIKoU atrodideTal TpooBeTn TEUuvouoa V=937 KN.

Eikova 4- 4: AmroreAéouara evioxuong o€ Téuvouaa yia dU0 OTPWOEIS UAIKOU

ENIZXYZIH ZE KAMYH ENIZXYZH ZE TEMNOYZA | I'IEPIEGJIFEHl

- Bioaywyn Aebopéviwv

— Tpomog Ayklpwong
% Khoordc povbioc Avowtdc poviiog

~ Mewperpia Aiatounic
nAdroc b = |u5 [m]
Tramkd o d= [115 [m]
Yipoc df = In [m]
Favia vV W TTpog g = |g.g [ uoipec]
atova pEhouc

— Zxupodeya
{+ Komnyopio

l C2v25 Vl

7 Avtoxn oxeBioopol

e ||3 [N/ mm?]

—2uvBera Yhikd

Mérpo shoomkoTnTOg
AnToXM oxeliaTuol

Evepyf ovToxf oxchiooyol

£ W (kN7 mm2]

[N/ mmZ]

fia = |2600

Trae = |I},B

X fgg

— Ipomog TomoBErmnone
% Tuvec paviiac

7 fawpibiec ova BiooTApoTo

MAaTog b= |.3—
ATrooToon Sf= IE_

—Adénon Téuvouoag

MpéaBeTn TEPvouoa ‘uffd=|93? [kN]

MNia Aebopéva |

-Evioyuon ot Kapyn
Eppadav Siaropric FRP Aeg= 0

Potn avToxfc JETd TV evioxuan Mpg= 0

Afovikn G0vapn perd@ v evioguon . Mpg= 0

Potr avToxfc TR TNV eviayuan Mpgo= 0
) . M pd
BaBudg evioguong MRgo - 0

Mpopoppomok keTdoraon diaroprs | |

(a)
~ Evioyuon ot Tépvouoa
[mm? ] Néyoc FRP t,= 024 [mm]
Mpé&odern TEPvouoa V= 93716 [EkN]
kMm B

i rMepiogiyin
[KNm ] Avtoyn Tpw TNV evioyuan  fopqg= 0 [memz]

Nayo¢ FRP tg= 0 [mm]
[kMm] Opiakr) afovikn mapaplon  £--yg4= 0 [-1

PETE TRV Evimyuan

Ao WETA TRV EviTUan foeg= 0 [N{mmZ2]

Eioaywyn Siaotdaozwy FRP
Exkrimwon EmoTpogn | Efobog

(B)
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~Evioyvon ot Tépvouoa
Masvioguon: Vg = 93716 [kN]
Amarodpevoe Taxog FRP yio v evioguon  ty = 0.24 [mm]
Ygaopa FRP waxouc W [mm ]

ATaTolUpevoc aplBuoc aTpwagswy . 2

YToAOYIOUOC . )
sl s el Egapuoléyusvo Tayoc FRP tf - 024 [mm]
EmoTtpopn xwpic EmoTtpogn pe .
- : Efobog
Emihuon Emihuon
v)
-Evioyuon ot Kdapyn ~Evioyuon ot Tépvouoa
Eppabdv Giarounc FRP Ag= D0 [mmz] Mixoc FRP tf = 024 [mm]
MpdassTn TEPvouda V= 93796 [kM]
Potrm avToyric PeTd Tnv eviayuan Mpg= 0O [ kMm ] o T
Afovikn BOvapn petd Ty svioyuan  MNpg= O [KNm ] AvTayr Tpv TV evigxuon feeqg= 0 [N/mm~]
Maxog FRP tr=0 [mm]
Pomrm avToxne TR TNV evigxuan Mpdo= 0 [ kMm ] Oplakn afovikn Tapap/on  £qqyg= 0 [ -]
PETA TV eviouan

M pg c c c - 2
BuSudc aloyonc L -0 ANTOXA JETA TNV SViOHUaTn focg= 0 [M{mm=]

MRd o

| Elgayuwyr Siaotdoewy FRP
Mapopopguoiokl KETETTETn SIoTopis |
Exrimwaon EmaTpogn ‘Efobog

(6)
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MNa Tpeic oTpwoelg UAIKOU atrodideTal TTpdoBeTn Téuvouoa Vig=1406 KN.

Eikova 4- 5: AmmroreAéouara evioxuong o€ TEUVOUTQ yIa TPEIC OTPWOEIC UAIKOU

ENIZXYZH IE KAM¥H ENIZXYEZH ZE TEMNOYZA ||-|Ep|;_¢.||-5H|
~ Eigayunyn AeBopévuv

— 2kupodeLa
% Komnyopio f  Avtoyf oxeBioopoi

| C20i25 v| f4= |n [N/ mm?]

— 2uvBera Yhikd
Mérpo ehononkdTnTac E;= ia.m [KN/ mmZ2]
AvToyn oxzhioopod fea = |2800 [M/mm?]
Evepyn avroyxn oxetiocpou froe = !0.5 xfay

— Tpomog TormoBernong

— Tpomos Ayklpwang . . .
+ Khaoroc povbioc  ( Avoikrdc pavBiog & Zuvexic pavbiag HAGTOL b= IU [m]

- Fewwetpia Agrouric L1 e v copliens amboraor 8= [0 Im]
NAdmog b= ’F [ml A TN
Iromkd Uwoc d= IT [m]
Yuog ds = IG_ [m] MpboBem Tépvouoa Vg = [1406 [kN]
Vil v we TTpoC o - ’go_ [uoipec] Nea Aebopéva |

aEova pEkouc

(a)
-Evioyuon o Kappn ~Evioyuon oe Tépvouoa
Eppadav diatoprc FRP A= 0 [mmz] Maxoc FRP ’[f = 035 [mm]
MpdaBeTn TERvouoa Vig= 140614 [kN]
Potrm ovToxAc HETd TN svioxuaon Mpg= 0 [kMNm] IO
Afovikr] GOvapn petd v evioxuon  Mpg= 0 [kNm] | | AVToxn mpw Ty evioxuon  feeqg= 0 [N/mm~]
Miyoc FRP tr= 0 [mm]
Potrn avToxfAc TRV TNV eviaxuan MRrdg= 0 [kMNm ] Oplakn afovikn Tapap/on  Eqeyg= 0 [-1
WETA TRV SviTyuan
M g . - . _ 2
T _ ANTOX PETA TRV eviaxuan fccd 0 [MWmm=<]
MRd o
‘ Eicaywyn diaordoswy FRP
MNopopopgoakr kardaroar diorapf |
Exrimwon EmoTpogn | ‘Efobog
B)
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~Evioyuon os Tepvouoa

Ma sviaguon: Vg = 140614 [kN]

Arairoupevo Tayog FRP yia tv evioguon ty = 0.35 [ mm ]

Yyaoua FRP maxoug |n_113 [mm]

g ATamoUusvog apiBpdc oTpwoswy . 3

Y TTOMNOYIOROCE i .

- - Epappodopsvo mayog FRP tf = .35 [mm]

EmoTtpogr ¥wpic EmoTpogn ps -
X . Efoboc
EtriAuan Emrihuon
(v)
-Evioyuon o Hdapyn ~Evioyuon ot Tépvouoa
Eppatov Giatopnc FRP A= 0 [mmz] Nixoc FRP t.= 035 [mm]
MpdaBeTn Téuvouaa Vig= 140694 [kM]
PoTrr avToXr¢ HETd TV evioyuaon Mpg= 0 [ kNm ] e ——
ATOVIKR BUvayn peTd Ty svioxuon  Npg= O [kNm] | | AvToxr Tpw TV evioyuon  fegqg= 0 [N/mm?]
Maxoc FRP t;p= 0 [mm]
Pomn avToxnic TR TRV Svigyuan Mpdo= 0 [kNm] Opiakn agovikn Tapapion  £ooyg= 0 [ -]
PETA T Svigyxuon
M : ‘ 1 = 2
e TR ”2: - 0 AT PETA TRV Svidxuan foeg= 0 [M/mm<]
A 0
‘ Eigaywyn diaoraocewy FRP
Mopapoppomck kaTdoraon SieTopis |
Erxrdmuwan EmoTpogn ‘Efobog

(6)
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MpdoBetn Téuvouoa (KN)
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EpapuocBév 1011

H dokiufi Tng evioxuong UTTOOTUAWMATWY O€ TEPvouod, HE XPron Tou
epappooTéov 10MN ammd tnv etaipia AKTQP, 1o otroio €xel HETPO €AAOTIKOTNTAG E=
105.4 GPa, avtoxn oxedlaopou =986 MPa odriynoe 010 cUPTTéPaCUa OTI yia dia
oTpwon UAIKou atrodidetal TTpdoBeTtn Téuvouoa V=333 KN.

Eikova 4- 6: AmmoreAéouara evioxuong o€ TEUvVoUaa yia Lia oTpwaon UAIKOU

ENIEXYZIH IE KAMYH
-Biooywyn AsBopévuv -

ENIEXYIH ZE TEMNOYZIA |MEPIZOIM=H|

FRP
 Tpamog AyxUpworg -
(v Khaooroc povBioc  © Avoiktoc povBiog
- Mewperpia Aaropric—
NAamog b= ]u_g [m]
Iranke (yog d= [1.15 [m]
oo di = |0 [m]
Tavio VY We TTROE 5 = ]gu REE
fiEova pEhoug = ';}..
Eppadov Biaroprc FRP A= 0
PoTrr avToxrig HETa Ty evigyuan Mpg= 0O
Afovikn G0vapn pera Ty evioguan  Mpg= 0
Potrn avToxfc TRV TRV SWiayuan Mpgog= 0
.. M Rd
BaBpuoc sviaguang MRdo

[~ ZKUpOOELD-
{* Kormyopio

| C20:25 71

—2uvBera YAk -

Mérpo chaomroTnTog
AvToyn oxehacyol

Evepyn owToyf oyclaoyuol

- Tpomog TomoBernonce -
(" Zuveghc povitoc

(" Awpidec avd SiooTiparo
~Auvfnon Téuvovoag

MpaoBern TEpvouoa

" Avroyh oxeloopod

fg = |0 [N mm=]

Eq= [1054  [kN/ mm?]
fig = 1935 [N/ mm2]

Tige = |08 % frg
Miomog bs = |0 [m]
amboraon s¢= [ [m]

V= 332 [kM]

MNia Aebopéva

(a)
Evioyuon ot Tépvouoa
[mm? ] Méoc FRP t,= 051 [mm]
MpooBeTn TEPvouoa Vig= 33303 [kN]
[ kMm ]
[KNM ] AvToyn Tpw TV svigyuon  foeqg= 0 [N mm?]
Mayog FRP tg= 0 [mm]
[KMm] Opiakn afovikn Tapapfon  Eqqug= 0 [-1
WETE TV EWiTyuan)
ANTOYN WETA TRV SWTyuon fogg= 0 [N/ mmZ2]
| | Eigaywyr Siaordoewy FRP
Exromrwon EmoTpopn Efobog

(B)
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~Evioyuon oe Tepvouoa
Ma svioguon: Vi = 33303 [kN]
Arairoupevo Tayoc FRP yia tv evioyuon  ty = 0.51 [ mm ]
Yoaoua FRP Tayouc W [mm ]

AmaTolpsvog aplBuoc oTpwoswv . 1

Egappolopsvo maxoc FRP t. = 0.51 [mm]

EmoTtpogn xwpic EmoTpogn pe

- . Etobo
Emrihuon Emiiuan L
(v)
~Evioyuon oz Kdapyn ~Evioyuon ot Tépvouoa
Eppabdv Giarounc FRP A= 0 [mmz] Maxoc FRP tf = 0.51 [mm]
MpaoBern TEpvouoa V= 33381 [kN]
PoTrh i ] i Mpg= 0 kM .
OTTr QVTOXN ¢ JETA TNV eviaxuan W Rgd [ kMm ] iy ——
Afovikn BOvapn perda v evioguon  Npg= 0 [kNm] | | AvToxi mpw Ty evigguan  feerg= 0 [N/mm~]
Mayog FRP ty= 0 [mm]
PoTrh avToXnc Tpv TRV Svigxuarn Mpgo= 0 [kKNm] Opiakn afovin Tapapfon  Eqgug= 0 [ -]
WETA TN eviayuan
M pd 5 5 . _ o
ST -0 ANTOXA PETA TNV SVITEUON Fapg= 0 [Mimm=]
M rd, o
Mpopopgurmakh Kerdaroar SoTophs |
Exrimwan EmaTpogn ‘Efobog

©)
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MNa duo oTpwaoelg UANIKoU atrodidetal TTpdoBeTn Téuvouaa V= 667 KN.

Eikova 4- 7: AmroreAéouara evioxuong o€ Téuvouaa yia dUo OTPWOEIS UAIKOU

ENIZXYZIH ZE KAMYH

ENIZXYZH ZE TEMNOYZA | MEPIZOI=H |

- Eigonywyn AeBopéviov

— ZkupodeLia
¥ Kamyopia f

7 Avtoyh oxefioopol

I C20/25 - l

iy = |u [N/ mmZ]

]

—euvBera Yiixa

WETpo ehoomKOTTOG E;= [10524  [kNI mm?]
AvToxn oxebiooyuo feg = Iggﬁ [N/ mmZ]
Evezpyn avToyn oyebioopol frge = ID-E xfey
— Tpomog TomoBEmnong
— Tpommos AykUpwong & ; : ; g :
% Khoomoc povbioc  § Avoikrdc poviidoc S potuos Akaroc by = I':| (m]
; - = Auwpid o BiooTi ATTHoT Bg= |"_ 1
~ Cewperpio Aaropric FEoE AT absio, 3 [m]
MAG b=
amog lu.a [m] - Avénon Tépvouaac
ITamKd Oyoc d= I1.15 [m]
ik ds = IU— [m] Mpdofern Tépvousa Vig= [e7  [kM]
Mwvio Iviw We TTpoC o - lgu. : Méa ﬁzﬁnpéﬁml
atova pEhouc ! b
(a)
-Evioyuon os Kapyn ~Evioyvon os Tépvouoa
Eppaddv Giaropnc FRP A= 0 [mm? ] Maxog FRP t.= 102 [mm]
MpaaBeTn TEPvouga Vig= BBT.00 [kN]
PoTrm awToxrc JeTd Ty eviayu o Mpd= 0 kMm -
I} XNl n axuan VI Rd [ ] —Nepiopiyen
Afovikn BOvapn perd v evioguon  MNpg= 0 [kNm] | | AvToxA mpnv T svigyuon  feeqg= 0 [N/ mm~]
Miaxoc FRP tg= 0 [mm ]
PoTm avToxne TR TNV svigxuan Mpgo= 0 [ KMm ] Dpiakr afovikn Tapap/on  £qoyg= 0 [ -]
WETA TNV eviouan
M rd = = 7 _ e
BuSudc aloyonc -0 AVTOXN PETA TRV Sviduan fapg =0 [Mimm=]
MRd o
‘ Eicaywyri daotdoswy FRP
MNepopopgumioks ketdoraon SgTophs |
ExTimrwan EmoTpogn ‘E€obog

®)
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~Evioyuon og Tepvouoa
Ma svioguon: Vi = G67.00 [EN]

Yygaoua FRP mayouc |n_51 [mm]

ATmTolPEvos aplBpoc oTpwoswy . 2

Amaimoupsvo may¥og FRP ylia tnv svioyuon  ty = 1.02 [ mm]

Egappolopsvo magog FRP t: = 1.02 [mm]
EmoTpogr] ywpig Emotpogn pe .
. : ECobog
Emiduon Emikuon
V)
-Evioyuwon o Kdapyn ~Evioyuon ot Tépvouoa
Eupaddy Giaropnic FRP Ay= 0 [ mm? ] Ndayoc FRP te= 102 [mm]
MpdagBern TEPvoUTa V= BETBE3  [KN]
Poth avToyfc LeTd Ty eviayuan Mpg= 0 [ KNm] —Mepfagpiyen
Afovikr GOvaun perd v svioguon  Mpg= O [kNm] | | AvToxd mpw Ty vigyuan  feeqg= 0 [NJ/mm*]
Mayoc FRP tr= 0 [mm]
Potrm avToxn g v T svidduan Mpdog= 0 [kMm] Oplakn atovikr Tapap/on  Eqeyg= 0 [ -1
WETE TRV evigyuan
M R c c c _ 2
Bty6e cHoXUONC - -0 ANTOXN LETA TNV EVITUON fccd 0 [M/imm=]

M Rd, o

Mopopoppuookl] koTdoToon daTops

Exrdmrwon Emotpogr

| ‘ Eicaywyn diaoracswy FRP

Efobog

(%)
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MNa Tpeic oTpwaoelg UAIKOU atrodidetal TTpdoBeTn Téuvouoa Vig= 1001 KN.

Eikova 4- 8: AtroreAéouara evioxuong o€ TEUVOUOQ ya TPEIC OTPWOEIS UAIKOU

ENIZEXYEIH IE KAMYWH

- Bioaywyn Asbopévwv

ENIZXYEIH ZE TEMNOYZA I MEPIZ®IM=H I
- Fxupodeya
(= Komnyopio fl { AvToxf oxsBaopol

| C20/2s v| frE |n [N/ mm2]

- ZuvBero YAika
MéTpo shoomikdTnrog

Ei= [tos4  [WN/ mmi]
|ggﬁ [M/mm2]
feae = |ﬂ.5 %ty

AvToyn oyediaspol Ted =

Evepyn omvToyf oxebioouol

— Tpommog TomoBétnong
- Tpommog Aykdpworc - . - . ~ .
v Khaoroc povitoc  { Avokrdc povitaog ‘ & Tuvexfic navbiag NAarog by = IU [m]
- lewpetpia Aiatopric £ Muwpibicc ovi BooTiyoTa améoraon s;= [o [ml
s b= II}.E tml - Adénon Téuvouvoag
IromKkd Oyoc d= |1.15 [m]
Yo dj = ||;| [m] MpdaBern TEPvoUTa Vig= |1[m1 [kMN]
Fwvia WY Wwe TTRoS o = |g.u. . MNéa Azdopéva |
GEova pEhoug = Luoipec]
(a)
-Evioyuon oz Kappn ~Evioyuon ot Tépvouoa
Eppaddv Giatoprc FRP Ar= 0 [mm? | Miyoc FRP t,= 153 [mm]
Mpdodern TéEuvouoa Vig= 100101 [kN]
PO avToxic PETA TRV Svoud Mpg= 0 KNm -
n XNCH n oxuan VIRd [ 1 ~Mepiopiyn
Afovikn BOvaun et Ty evioyuon  Npg= O [kNm] | | Avioxd mow v evioxuon  feeqg= 0 [N/mm*]
Nagoc FRP tr= 10 [mm]
PoTrm avToxnc TRIv TNV sviayuan Mpgp= 0 [ENm] Opiakr] afovikn Tapap/on  Eqqug= 0 [-]
WETA TV eviayuan
M pd = = . - -
T e— -0 ANTOXA PETA TNV ViU an fCcd 0 [N mm=]
MRd o
| Eigaywyn dioordozww FRP
Mapopoppomokh KETdoroor BiaTops; |
Exrimwon Emaorpogn | Efobog

(B)
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-~Evioxuwon og Tepvouoa
1001.01

MNa evioyguon: Vg =

[kN]

AmmToopsvo Taxog FRP yia v evioguon  ty = 1.53
Yogaopa FRP maxoug |u_51 [mm]

AT@TOOUEOC aplBPoC oTPWOEWY |

Egapuoddpsvo maxoc FRP t: =

[mm]

3

1.53 [mm]

EmoTpogn ¥wpig EmoTpogn pe .
- : Etobog
Emiluon Emiluon
v
—Evioyuon ot Kdapypn ~ Evioyuon ot Tépvouoa
Eppafddv Siaropric FRP A= 0 [mm? ] Nagoc FRP ty= 153 [mm]
Mpdoden TEuvouoa Vig= 100144 [kN]
Potm ] i i Mpg= 0 kM B
0TI OVTOXNC WETA TNV SVOuan W Rd [ kMm ] “Meplogiyen
Afovikr GOvaun peTd Ty evioxuon  Npg= 0 [kNm] | | AvToxd mpivTny svioyuon  feeqg= 0 [N/mm~]
Nixoc FRP tr= 10 [mm]
PoTtn awToxAc TRV TRV Sviaxuarn Mrdo= 0 [kMm Opiakr atovikn Tapapion  Eqeyg= 0 [-1
PETA TNV evigyuan
M Rd - = . - z
T e o _ AT PETA TNV eviaxuan fccd 0 [M{mm=]
|0

MNapopoppuaiak KaTdaraon diaroprg

Eigayuwyn daotaoswy FRP

ExriTTwon

EmoTpogn

‘Etobog

(6)
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MpdoBetn Téuvouoa (KN)
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2xnua 4- 3: Aigypauua mpooBeTng Téuvouoag

AIATPAMMA MPOZOETHZ TEMNOYZAZ

Ey,;=105.4 MPa

667

333

JTPWOELG

2XNMa 4- 4: SuykpiTikO SIdypauua TpOCOETNC TEUVOUOAS yIa uia OTPWan UAIKOU

ZYTKPITIKO AIATPAMMA MPOZOETH:Z TEMNOYZAZ (1
ITPQZH YAIKOY)
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2xnua 4- 5: Suykpitiko didypauua TpooBeTng Téuvouoas yia dUo OTPWOEIS UAIKOU

ZYTKPITIKO AIATPAMMA MNMPOZOETHZ TEMNOYZAZ (2
STPQZEIZ YAIKOY)

2XNUa 4- 6: SuykpITikO O1dypauua TpOCOETNS TEUVOUOAS YIA TPEIC OTPWOEIS UAIKOU

ZYTKPITIKO AIATPAMMA MPOZOETHZ TEMNOYZAZ (3
ITPQZEIZ YAIKOY)
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4.3 AOKIUNG evioxuong UTTOOTUAWUATWY O€ TTEQIOPIYEN Kal

augnong NG BNITTTIKAG avToxng

SIKAWRAP -400 HIMOD NW

ATIO TNV GAAN TTAEUpd, n evioxuon o€ TTePio@IyEn TTepIAaUBAvel HETPO
ehaoTikéTnTag Ef =230 GPa kail avroxj oxediacuou fiy =3800 MPa  pe amotéAeoua

ylO Jia oTpWwon UAIKOU va TTPOKUTITEI auénon avtoxng f..;=28.7 MPa.

Eikéva 4- 9: AmmoreAéouara auénang BAITTTIKNS avToxNS OKUPOOEUQATOC yia Lia OTpwan

ENIZXYZH ZE KAMYH ] ENIZXYZH ZE TEMNOYZA

Eioaywyr Acbopsvwv

- Tumrog Araroprig
{* OpBoywvikd uTrooripe { Kukhikd utroor/pa
~Mewpetoia Aiarounc
Nidroc b= ]F [m]
Yyog h = W [m]
AkTiva KopTTiog ywviog R = W [m]
Ay ETpoc D= ]c— [m]

UAIKOU
MEPIZOIr=H
- Frupodeua
{* Komnyopio M

C20i25 hd

SR i

Mérpo choomkoTnToc
AnToyn oyebinoyol
Evepyn avToyn oyehioopod

- Omhiopof Ararounic
XopokTnmomks avToy xahufa Frak
ATTOOTOON CUVEETH Y 3
Epfobov ouvBempwy ava Szibuvan Aosy
Erricahugn oTrAmpay e
: Zﬁ-mﬁpsvu ﬂpo&ﬁp‘urog--
(* AfoVIK KOTomovnon
v AUENON avTOXNS focd =

[ AlEnon opraknc aboviknc Taplong ooy =

" Opifovma Karamovnon apahhnha oy :
J—- Uit -.'15 ThELIE
[T sy

AUEnon BeikTn TAGoTIPATATAC P 4, = |0 [ -

fea = |0

|

" ATyl oyefhoopod

[M/Imm=]

Es = [230 [ kM / mm 2]
fra = [3800 [M/mmZ]
frae = |08 X Tpg

= [&20 [Nimm2y
=foz [m

= ]W [mmzl

= ooz [m
287 [Mimm=]
l['_ =

1 Nio Azbopéva

(a)
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rEvioyuon ot Tépvouoo

‘Evioyuon ot Kdapyn
Eppadov diaropnc FRP A= 0 [mmzl Magoc FRP 1f = 0 [ mm ]
Mp&odeTn TEPvoUTa Vig= 0 [KM]
Paotrr avToxfc YETa Thv sviaxuan Mpg= 0 [KMmM] ~Nepiopryen
= = _ 2
Afovikni G0vapn peTd Ty svioguon  Npg= 0 [kMm] | | AVTOXR TPV TNV 8dioxuon  feeg= 1434 [N/mm~]
Miyoc FRP ty = 017 [mm]
PoTrn ovToxfc TRV TRV eviayuan MRdo= 0 [kMm] Opiakn afovikn Tapap/on  Eqoyg= 043905 [ -]
WETE TRV evioyuan
M rd S s c — 2
T :.l - - ATor) HETa TNV evioxuan frcqg = 2870 [Mimm=]
! 0
| Eigaywyr diaotdoswy FRP |
Mapopopgwaiokr] kaTETTEan SIoTopg |
Exrimwaon EmaoTpogn | E€obog |
B)
~Nepiogryén
Ma evioguon:  foog =28.70 [N/ mmE] £ coud =0.43905 [ -]
Amarolpsvo Tayoc FRP yia v svicyuon  ty = 017 [mm]
Yoaopa FRP maxouc o467 [mm]
——————  Amamolpsvoc apiBpdc otpuowy s 1
YmohoyIouoCc i )
Sl EEPEIDI.JCII:UIJE'H'U TayoC FRP tf - 017 [mrn]
EmoTpogn xwpig EmaoTpogn ps .
. ; Efobog
Emituon EmiAvon
v)
—Evioyuon ot Kdapyn rEvioyuwon ot Tépvouoo
Eppafov Glatouns FRP Ar= 0 [mmz] Mayoc FRP tf = 0 [mm]
Mp&o@eTn TEPvouda Vg= 0 [kM]
POt avToxne JETA Trv eviaxuan Mpa= 0 [ kKMNm ] T Sps——
AFovikr] GOvaun perd Ty evioguon  Mgg= 0 [kNm] | | AVTOXA TP TV evioxuon  feeig= 14.34 [N/ mm?]
Mdyoc FRP ty = 017 [mm]
Potn avTo¥nc TpIv TNV svioyuan MRdg= 0 [ kMNm ] Opiakn afovikr Tapap/on  £ocyg= 041016 [ -]
WETA TrV eviayuan
” - - - _ 2
BaduGc OXLOTC rv1 zj _ - AT ETA TRV eviaxuan fegg= 2870 [N/mm<]
W ,0
| Eigaywyrn dagtaoswy FRP I
[apopopgudiok KOTdTTaan SI0Topg |
Exrdmmuwan EmoTpogn Efoboc |
(%)
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MNa 800 oTpwOoEelG UAIKOU TTPOKUTITEI aUlgnon avtoxng f.=36.1 MPa.

Eikova 4- 10: AmmroreAéouara auénong BAITTTIKNS avToxnNS OKUpodEuarog yia 6Uo
OTPWOEIS UAIKOU

ENIZXYZH X E KAMYH

- BEioayuyn) Acbopévwv

ENIZEXYZIH ZE TEMNOYZA MNEPIZOIN=H |
— ZKUpoOELT
" {* Kornyopio i { AvToxn oyetioopod
R [ c20r2s - fog = |0 [N/ mm?}
—2uvBera Yhikd
METpo EAoomKOTITOC Ef = |230 [k mm 2]
h ATy oxebioopol fgg = [3B00 [HimmZ2]

Evepyn avtoxn oxelioopol

frae = [0.8 %ty

ApTiva KopTrtog yoving R = II},I}S [m]

D= |I3 [m]

MfpETpOC

~ Omiguol Araropric
Xopokmnmomkn ovToyn xahufo fre = |420 [M/mmZ]
ATTOOTOOT GUVHETH MV 5 = |02 [m]
Eppoddv guvBeripuy ova Siziuvan Ay = |31E [mm2]
— Tumoc Aiatouric ETnGAun oTTAIG DY I = 10.03 [m]
¥ Opoywvikd utroot/pa ( Kukhid utroowiua | - Znrodueva MpoBAnuato
f* AfoviKi] KaTamovnon
~ewperpio Awaropic v AlEnon avtoxng focd = |36.1 [Mimm?Z]
MAToc b= [08 [m] [T AlEnon oplakng afovikrg Tap/ong £oc.s = |0 [-]
Yo R W =  OpifdvTia KaTamovnon Tapdhnha oty :

[T pikpr mheupd
[T peyihn mheupd

AlEnan BelkTn TAQOTIGTATAC | 5 = o [ -1 MNéalebopéva |

()

-Evioyuon ot Kdapyn

Eppadav Giatoprc FRP A= 0
Pomn ovToxfc HETA TNV evigxuan Mpg= 0
Afovikn G0vapn perd@ v evioyuon  Mpg= 0
Porr avroyrc wpv Tnv evioguon Mpdo= 0
. M pd
BaBudc evioyuong MRgo

Mopopopypwookh kardaroon BieToprg

~Evioyuon ot Tipvouoo

[mm? ] Méyoc FRP te= 0 [mm]
MpdaBern TEuvouga Vg= 0 [kM]
[kNm] ~NMepiopyen
[KNm ] AvToyn) Tpw TV svioyuan fogqg= 14.34 [N/mm?]
Migoc FRP ty = 033 [mm]
[kMm] Opiakn afovikn Tapaplon  Eqeyg= 055226 [ - ]
WETE TV EviTuan
AvTO¥A PETA TNV evigxuan foeqg= 3610 [N/ mmZ]
| | Eigayuyn Sicordozwy FRP
Exrimwaon EmoTpogr | Etfobog
(8)
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~Mepiogryén

Ma svioguan:  faeg =36.10 [N/ mm =] £ ooud =0.55226 [ -]
AraiTogusvo Tayo¢ FRP yia v evioyuon  ty = 0.33 [mm]
Yoaoua FRP maxoug |D.‘IET [mm]
]  Amamoupsvog apiBpoc oTpuotwy . 2
Ymohoyiopoc i )
- - Egappofopevo Taxog FRP tf = 0.33 [mm]
EmoTtpogr xwpig EmoTpogn pe .
- ! Efoboc
Emituon Emituon
(v)
-Evioxuon ot Kdapyn ~Evioyuon ot Tépvouoo
Eppafddv Giaroprc FRP Ag= 0 [mm? | Maxog FRP te=0 [mm]
MpéoBeTn TEpvouaa Vig= 0 [kM]
Potd avtoxnc perd Ty eviayuan Mpg= 0 [kMm] .
- Nepiogiygn
Afovikr] BOvapn perd v evigxuon  MNpg= 0 [kNm] | | Avroxd mpw Ty svioyuon  feeqg= 1434 [N/ mm?]
Miaxoc FRP ty= 033 [mm]
PoTrr avToxrc TR TV svigxuon MRpdg= 0 [kMm] Oplakr afovikn Tapapion  Eqpyg= 0.51979 [ -]
WETE TRV eviayuan
M = = : _
e . 23 U _ ATy LETE TRV ViU an foeg= 3610 [NJ mmZ]
| Eigaywyn dlaotdozwy FRP I
Mopopopgwdar KaTdoTaar daTapns |
Exrimwon Emotpogn | ‘Efodog |

(6)
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MNa Tpeig oTpwaoelg UAIKOU TTPOKUTITEI auénaon avtoxAg f..s=39.8 MPa.

Eikéva 4- 11: AmmoreAéauara auénang BAITTTIKAS avToXHS OKUPOOEUQATOS yIa TOEIC

OTPWOEIS UAIKOU

ENIZXYZIH ZE KAMYH ENIZXYZIH ZE TEMNOYZA MNEPIZ®IN=H |
- Eigayunyr] AseBopéviov
— ZkupodEeLa
" {* Kornyopio fl = AvToxf oxehiocpod
E [ c202s - fog = |0 [N/ mm?]
—2UvBera Y —
METpo eEhoomKoTTag E; = |230 [ kM J mm 2]
h Aoy oychoopol frg = [3800 [Nimm2]

— Tummog AraTopric
{* Opfoywwvikd utrooripa § Kukhike uTroomipa
—Mewperpia Aiaropic
Mhdrog b= o8 [m]
Yyog h=[tzo  [m]
AsTiva KapTritac ywvio R= [0.05 [m]

Ludperpoc

D= [o [m]

Evepyn avtoyn oxcBiocpol frge = W x foy

— OmAiouol Ararounic
XopokTnpomen ovToyn yaiufo fwe = |420 [M/mm2]
ATTOOTOOT TUVIETMUY 5 = |02 [m]
Eppofov ouvliempuy ava Geofuvon At = |31B [ mm= |
ETnicakugn oTTRGpwyY c = |I}.I}3 [m]

— Znrodpeva MpoBAnuarog
% AFOVIKI] KOTaIrovnon
¥ AUEnon avToync foca = [39.8] [N/mm?]
[T AUEnon opiakrig afovikng Tapiong fe..s = |0 [ -1
 OpifovTia KaTamovnon Tapdhinha oy
[T kpf mheupd
[T psyihn mheupd
AUgron GeikTn TAOOTIPOTATAG | 5 = iD [-1

Emihuon

Mea Asdopéva

il

—Evioyuon of Kdapyn

Eppabav Giaropric FRP Ar= 0
Potn avToxnc HETA TNV evimyuan Mrg= 0
Afowvikn G0vapn geratnv evioguon  MNpg= 0
PoTrr avToxnc Tpiv TRy sviayuon Mpdg= 0
. M Rd
BaBpdc svicyuang M B0 =0

Mopopoppooiokl KoTdoTaor SiTops

(a)
~Evioyxuon ot Tépvouoo
[mme ] Méoc FRP te= 0 [mm]
Mpdodern TEUvouoa Vg= 0 [kM]
kMNm .
i ~Mepiogygn
[ KN ] Avtoyn e TV evioguan  fooqg= 1434 [N!mmzl
Maxoc FRP ty = 0.50 [mm]
[KNm] Oplakn atovikn Tapapl/on  £qcyg= 060885 [ -]
WETE TRV Eviayuan
ANTOXA PETA TV svigxuan fopg = 2980 [N/ mmZ2]
| | Eigaywyn diooraozwy FRP
Exrdmrwon EmoTpogn Efobog
(B)
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~Mepiogrygn
Ma evioyuon:  fopg =39.80 [Nrmmzl £ coud = 0.60885 [ -]
Arairolpsvo Tayxoc FRP yia Tv evioyuon  ty = 0.50 [mm]

Yoaoua FRP waxoug |u_15? [mm]

AT@TOUPEVOS aplBPoc aTpwaswy . 3

Egappodpevo maxog FRP t. = 0.50 [ mm ]

EmoTpogpn xwpig EmoTtpogn pe

. : ‘Etobo
Emihuon Emihuon R
v)
-Evioyuon oz Kdapyn ~Evioxuon of Tipvovoo
Eppafdy Giaroprc FRP A= 0 [ mm? ] Miayoc FRP t.= 0 [mm]
Mp&odern TERvouoa V= 0 [KM]
Potn I ] i Mpg= 0 kM ,
QT OVTOXNG PETA TNV Evioxuan R4 [ kMm] T o
. . _ z
Afovikn Blvapn perd Ty evicyuon  Npg= 0O [kNm] | | ATOXN TRV TNV EVioXuon  feeqg= 14.34  [N/mm~]
Miyoc FRP ty = 0.50 [mm]
PoTrn avToxrc TpIv TRV evigyuarn Mpdo= 0 [ kMm] Opiakn atovikn Tapapion  Eqcyg= 057557 [ -]
WETE TRV Sviayuan
M gy 2 5 5 _ &
B0oy6C EHORUTIC -0 ANTOXR PETA TNV sviayuan fmd 3980 [M{mm=]
MRd o
| Eioaywyn daoracewy FRP I
MNopopoppudgkl KETETTETn SToprg |
Exrimwaon EmoTpogn ‘Etobog |

©)
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ALEnan Avroxnc T (MPa)

4z

A0

35

i

kb

0

10

0

2xnua 4- 7: Aidypauua avénong BAITTTIKNS avToxHS OKUPOOEUATOS

AIATPFAMMA AY=HZHZ OAINTIKHZ ANTOXHZ ZKYFOAEMATOZ

E, =230 MFa

W L

AT

ITpLaCLG

79

39.2



SIKAWRAP -300C NW

Eikova 4- 12: AmroreAéouara auénong BAITTTIKAS avToxNS OKUPOOEUQTOCS yia uia

oTPWOCnN UAIKOU

ENIZEXYZIH XE KAMYH ENIEXYZH XE TEMNOYEA [EPIZOII=H |
- Bloaywyn Aebopéviov
~ ZkupdbeLa
3 * Komnyopio fi  Avioyf oxeBaopol
R C20i25 - g = [0 [N /mm2)
—2uvBera Yia
M&Tpo shoomKoTnTac Ef = |B4EI [N/ mm 2]
h AvToxh oxebiaayol feg = |26[l[| [NimmZ]
Evepyn avioyf oysBocuol fige = |08 X feg
— Omhiguoi Aiaropric
Xopokanpiomkr] ovToy xaAupo frwe = |42E+ [N/mm?]
ATTOOTOT GUVEETHplv s = |D.2 [m]
Eppobov ouvierpay ava Giefuvon At = |31E~ [mm?]
~ Tumog Aaropific Emnkakugn otrAioumy c = |Er.03 [m]
{+ Opfoywwikd urroot/pa  Kukhiko utrootipe | — Zirodpeve MNpoBAfuarog
* Afoviki KaTaovnon
~Mewperpin Alarounic v AdEnon avioxng feed = 237 [N/mm?]
MAémoc b=[0s  Iml [ AdEnan opiakric aovikng Tap/ong fe..s = |0 (=1
“Yigoc s |T2_Er_ [(m]  OpiovTa Karamovnon TapdhAnia oy

AKTIVD KOPTTTOC yoviag

Ludperpog

R= |u.u5 [m]
D= |u [m]

[T pikphn mhenpa

[T peyiin mhsupd

AUEnan BeikTn TADOTIHATATAL Y 5 = | [ -1 Mo lAsdopéva |

-Evioyuon of Kdapyn
Eppaddv diatopnc FRP

Potrr avToxnc JETA TRV Svioyuon

Atovikn G0vapn YeTd Tnv sviayuarn

PoTr avToxfc Tpv TNV svigxuan

BaBudc svioguang

MNapopopgudiok KoTdaTaan diaropr

A= 0
Mpg= 0
Mpg= 0
Mrdo= 0
M Rd
MRdo

(a)
~Evioyuon ot Tipvouoo
[ mm? ] Méxoc FRP te= 0 [mm]
MpdodeTn TEPvou oa Vig= 0 [kM]
i ~Mepiogryen
[kNm Avtoyn Tpiv T evioguon fooqg= 1434 [M/mm?]
Mayoc FRP ty= 012 [mm]
[kMm ] Oplakn afovikr Tapap/on  Eqgyg= 0.08974 [ -]
WETA TRV evigyuan
AT JETA TV EvigyUan focg = 2370 [NJ mmZ2]
| | Eigaywyr diaotaoswy FRP I
Exrdmuan Emarpogn | ‘Efobog |

®)
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~Nepioprygn
MNa svioguon:  foog =23.70 [N/mm?] £ooud =0.08974 [ -]
Ararodpsvo Taygog FRP yia v evioyuon ty = 012 [ mm]

Ypaoua FRP wmadyoug |n_11a [ mm]

ATairolpevoc apiBpoc otpwaswy . 1

YoAoyIOUaC . )
ettt b a1 EtPﬁIDIJEIIZCIIJE'H'CI TéyoC FRP tf - 012 [ﬂ"lﬂ"l]
EmoTpogr ywpic EmoTpogr pe Efobio
Emiduon Emiiuon s
v
-Evioyuon oz Kdapyn rEvioyuon of Tipvouoo
Eppadov Siaropnc FRP A= 0 [mm? ] MNayog FRP te= 10 [mm]
MpdofeTn TEpvouoa V= 0 [KM]
PoTrr avToXn¢ JETA TNV evigyuan Mpa= 0 [KNm] “Tepiopiyen
. . _ Z
AfoVIKA BOvapn perd Ty evioxuon  Mpg= 0 [kNm] | | AVTOXNTEN TV evigxuan  feeig= 1434 [N/mm~]
Mayoc FRP ty = 012 [mm]
Potrn avToxnc TpIv TV svigyuan Mpdp= 0 [kKMm] Opiakn agovir Tapap/on  Egqug= 0.08520 [ -]
WETA TNV svigyuan
M Rd - - - - 2
Bofyic MG r:1 N -0 ANTOXT PETA TRV eviaxuan fmd 2370 [MImm=]
0
| Eigaywyn Siaoraczwy FRP I
Mapopopgwdok kardaradan SiaToprc |
ExTimmwon Emorpopn | ‘Efobog |

(6)
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Eikéva 4- 13: AmmoreAéauara auénang BAITTTIKAS avToxAS OKUpoOEuarog yia 6Uo
OTPWOEIS UAIKOU

ENIZXYZIH LIE KAMYH ENIZXYZIH ZE TEMNOYZA MEPIZOIN=H |
- EBioayuwyn AsBopevwov

— ZrupodEUa

n * Komnyopic f ™ AyToyn oyeiosuod

R | 20125 vI =0 [N mmZ]
—20vBera Yhikd ——
Mérpo shoomidTnTac E; = [640 [ kM ! mm 2]
h AvToyn oxchiaapod frg = [2600 [N/mmZ]

— Tumog Aiaropic
{* Opfoywyikd utrooripa & Kukhikd utroor/pa
—Mewyerpia Awatopric
NAdTog b= |u,a [m]
“gog h= |1.2I} [m]

ARTiva KapTritog ywwviog R= |I},I}5 [m]

D-=||;| [m]

fuGpzTpoc

Ewvepyf] owToyn exebiaopol

frae = |Eh1':'S % frg

~ Omhiouei Aratopric

[T AdEnon oplakic afovikc Taplang Eeews =

7 Opigdvnia Karamovnon Tapdhhnha oy
[T pikpn meupd
[T peypdin mheupd

AlEnan SeikTn ThaoTIPGTNTAG U 4 = [0 [ -1 MNéoAsbopiva |

Xopoarnmomnkr| avtoyn xahufao fate = [420 [ M/ mm2]
ATTOCTOCN CuyBEeTply 5 = IF- [m]
Eppodoy ouvBeripwy ova SiedBuvan Ay = IW [mmZ ]
Enkahuwn oTTAicpwy C = |0.03 [m]
— Znrodueva MNpoBAnuarog
" AFOVIKI) KaTomovion
W AdEnon avioxic beci = [N/mm?]

=1
=
[

=]

(a)
‘Evioxuon ot Kdapyn ~Evioyuon os Tépvouoo
Eppaddv Biaroprc FRP A= 0 [mm? | Miyoc FRP te=0 [mm]
Mpdofern TEPvouoa Vig= 0 [kM]
Potn avToxfc JETA TNV svigyual Mpg= 0 kMm .
n ANC W n ayuan VI Rid [ ] ~MNepiogiyen
. . _ 2
AfowikA B0vapn petd Ty evioxuon  Npg= 0 [kNm] | | MTOXN TN TV EvioKUan  fepqg= 1434 [N/mm<]
Magoc FRP tr = 023 [mm]
Potrm awToxnc wpw T svidyuaon Mpgp= 0 [kMNm] Opiakr afovikn Tapaplon  £.o,g= 011473 [ -]
WETA TV viaguan
M Rd = 2 5 - z
T T -0 AvToxn WETA TV evioxuan foeg= 3030 [N/mmZ]
MRd.o
| Eigaywyn dlactdoswy FRP
MNopopoppwrickl katdoraor diaraps |
Exrimweon Emotpogn | Efobog
®B)
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~Nepiopiygn
Ma svioyuon:  foog =30.30 [N/mm?] £ocud =0.11473 [-1]
Amarodpsvo Tayog FRP yla tnv svioyuon  ty = 0.23 [mm]

Yyaoua FRP wayoug |n_113 [mm]

ATa@Tolpsvod aplBpoc otpwaswy . 2

Egappolopsvo mddoc FRP t: = 0.24 [mm]

EmoTpogn yupic EmoTtpogn pe

. : Etobo
Emiduon EmiAuon LS
(v)
‘Evioyuon o Kdapypn ~Evioyuon ot Téipvouoo
Eppafiov diarounc FRP A= 0 [mm?® ] MNagog FRP tf =0 [mm]
MpdaBeTn TERVoUTa Vgg= 0 [kM]
PoTrn avToXnc JETd Ty svimguan Mpg= 0 [ kMNm ) T
c - _ -
Afovikn G0vaun perd Ty svioguon  Npg= 0 [kNm] | | ATOATONTIV igHuon  feeqg= 1434 [N/mm~]
Miyoc FRP ty= 024 [mm]
Pomn avToxnc Tpv TNV svioyuan Mpdp= 0 [KMNm Oplakn afovikn Tapap/on  £ocyg= 011043 [ -]
PETA TRV Evigyuan
M g c 5 c - 7
LA —— -0 ANTONM LETA TRV BViayUOn fcm 30.30 [MImm=<]
M Rd o
| Eigaywyr diagtagewy FRP I
MNopopopgumak] KOTETTIOn DITapns |
ExTotrion EmoTpoen ‘Efnbog |

(6)
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Eikéva 4- 14: AmoreAéauara auénang BAITTTIKAS avToxAS OKUPOOEUQTOS yIa TPEIC
OTPWOEIS UAIKOU

ENIZXYZH ZE KAMYH ENIZXYZIH ZE TEMNOYZA TEPIZ®Ir=H |

-EBioayuwyn AsBopivuov

— Tumrog Aatopnc

— Mewperpia Aratopric
MAGToc b= IF [m]
Yyog h = W [m]
AKTIVE KOPTT/TGC ywyiar R= W [m]

MudPETpOC D= ||;| [m]

¥ Opfoywwid urootlpn  Kukkikd vrroeripe |~ Ziprodpeva MpoBAnuatog

— Zkupodepa
{+ Kornyopio i i AvToxn oxelinopod
| C20/25 "I feg = |0 [N/ mm2]
—2uvBera Yhixd
Mérpo shaomKkiTTOc E; = W_ [ kN J mm 2]
AvToyn oxelinoyol fig = Iﬁ- [MimmZ]
Evepyr ovToxn oxebiompol fege = W x fey
— Omhiopoi Aiatopnc
XopokTnpiomen ovToyn yahufa fowc = 420 [N/ mmZ]
ATroorocn ouvBETnpwyY 5 = |02 [m]
Eppabov guvleripwy ava Bied8uvon At = 316 [mm#Z ]
Ernikaiwyn oTracpuy ] = [0.03 [m]
f* AFoviKi KaToIrovnon
¥ AUENon ovToxnc focd = 348  [NfmmZ]
[~ AdEnon oplakrg afovikrc Taplong ... = |0 [
 OpIfovTIQ KaTamovnon TapdhAnha oy :
[~ pikpr mheupd
[T pevdin meupd
AGEnan BeikTn TAAOTINGTATAG P 4 = [ [ -] MNeéa Azdopéva |

‘Evioxuon ot Kdapypn
Eppadov Biatopnc FRP Ar= 0

Pomn avToxnc ETd TRy sviasuan Mpg= 0

Abovikn G0vapn pera tnv evioguon,  Mpg= 0

Pomrn avToXnc Ty TR Sioyuan MRpdo= 0
. . M pd
Bafpaoc sviokuaonc MRdo = 0

Mapopopguaiokl KETEoTEar SIgTopis

()
~Evioyuwon of Tépvovoo
[mme | Miyog FRP ty= 0 [mm]
MpdoBsTn TEPvouTa Vig= 0 [kM]
] ~NepiopryEn
[KNm ] AuTOyr TV TRV evioguon  fopqgs 1434 [N mmZ<]
Magoc FRP ty= 035 [mm]

[KMm ] Opiakn afovikn Tapap/on  Egeyg= 013177 [ -]

PETA TNV eviouan

®)
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AvToxn JETA TV evioyuan Toeq = 34.80 [M/mmZ]
| | Eigaywyrn diaotaoewy FRP
Exrimwon EmoTpogn | ‘Efobog




~Mepiogrygn
Ma evioguon. feg =34.80 [N/ mmE] £ eoud =0.13177 [ -]
Amarolpsvo Tayog FRP yia Tv svigyuon  ty = 0.35 [mm]
Yyaopa FRP mayxoug |u_113 [mm]
ATaTolpsvos aplBuoc oTpwosuy . 3
Egappoldpevo magog FRP - t. = 0.35 [mm]
EmoTpogn ywpic EmoTtpogn pe .
. ; Efobog
Emiiuon Emihuon
(v)
—Evioxuon ot Kdapypn ~Evioxuwon of Tépvouoo
Eppaddv Blatounic FRP Ar= 0 [mme | MNayoc FRP te= 0 [mm]
MpdaoBeTn TEPpvouoa Vg= 0 [kM]
PoTrn avToxng PeTd Ty eviayuan Mpg= 0 [ KMNm ] T
Afovikn] G0vapn petd Ty evioyuon  Npg= 0 [kMm] | | ATom v v evioxuon  feeqg= 1434 [NJ mm?]
Mayoc FRP ty= 035 [mm]
Pomn avtoxfc Tpiv Ty evioxuan  Mpdo= 0 [ kNm] Oplakn agovik| Tapap/an  £eeug= 012711 [ -]
WETE TNV sviguan
BaBudc svioxuanc :": :3 -0 ANTO¥N WETA TNV Svioxuan fopg = 34.80 [Nimm?2]
i 0
| Eigaywyr diaord@cswy FRP I
MNopopoppudakl koidoraan SigTophg |
Exrimwon Emorpoen Efobog |

(6)
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2xnua 4- 8: Aidypauua avénong BAITTTIKNG avToxiS OKUPOOEUATOS

AIATPAMMA AY=HZHZ OAIMNTIKHZ ANTOXHZ 2 KYPOAEMATOZX

40
Efrp=640 MP# 8

= % 30,3 ®
< 30 ®
‘;3 25 23,7
= [
& 20
g
< 15
ey
o]
& 10
]
<

5

0

0 1 2 3
JTPWOELG
E@appooTév IOl
Eikova 4- 15: AmmroreAéouara auénong BAITTTIKAS avToxNS OKUPOoOEUQTOCS yia uia
oTPWOCN UAIKOU
ENIZXYZIH ZE KAMYH ENIZXYZIH ZE TEMNOYZA [EPIZOIr=H |
~ Biocaywyny AsBopévwv
— ZkupoBEua
" + Kamyopia il " Avtoyn oy=Boopol
R |czur25 -] e [N/ mm?]

— Tummog Aatoprig
+ OpBoywvikd utroot/pa & Kukhikd utroomipa
—Mewyerpio Aiarounic
Mhdroc b=l0s [m]
“fyng h =11.20 [m]
Axmiva kaptritog ywvicse R= [p.0s [m]

MU ETpOC

D= |G [m]

_ SuvBera Yikd

MéTpo shoomkdTnTag
AvToxh oyehiocpol
Evepyn avroyxn oxebiaopou

E: = |1u5.4 [KN # mm 2]
fg= [9868  [N/mm?Z]
frae = [0.8 ®fy

— Omhiouol Aiarouric
Kopokmpionkn ovioyn xohufa
ATrooToon ouvBeripav

Eppabov cuvasTipwy ova Gislfuvon
Emnkahiuym oTThopwy

Luk = [420 [N/ mm?]
5 = |D.2 [m]
Ao = |315 [ mmZ |

E = |D.EIB [m]

— Znrodueva MpoBAruatoc
= ALOVIKI} KaTATGVION
v AlEnan avroxng

[T pikpR mheupm
I p=pihn hcupa

[~ Adtnon opraknc aovIKne Taplone £...: = |0 [ -1
 OpiZévma Kataévnon apdhAnia oty

AUENON BEiKTT TAOOTIHGTATAC W , = [0 [ -1 MNeiaAsdopiva |

focd = |27.1 [N/ mm?2]
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()

-Evioyuon o Kdpyn ~Evioyuon of Tipvouoa
Eppafav Siatopnc FRP A= 0 [mmZ] Magoc FRP tf = 0 [mm]
MNpdo8ern TEgvouoa V= 0 [kM]
PoTn avToync PETd TV svigyuan Mpg= 0 [kNm] | — T

. ] _ 2
AZoVIKRA GUvapn perd Ty evicxuon  Mpg= 0 [kNm] || ATOXA TRV TAY svioXuan  feerg= 1434 [N/mm~]

Magoc FRP ty = 051 [mm]
Potn avToxnc TpIv Thv svigyuon Mrdg= 0 [ kKMm] Oplakn afovikn Tapap/on  Eeqyg= 023512 [ -]
PETA TRV Evimyguan
” . . . _ z
T e ;1 zj U - ANTONN PETA TRV evigyuan foeg = 2710 [Nimm<]
| Eigaywyn dlagtdoewy FRP I
Mopopopguamiokt] KardaTadr daraphs |
ExriTrwo EmoTpogr | Efobog |
(8)
~Mepioprygn
Ma evioguon:  foeg =27.10 [N mm~] £ecud =0.23512 [ -1

Amairoupevo Tayoc FRP yia v svioyuon  ty = 0.51 [mm]
Yogaoya FRP madyoug |u_51 [mm]

ATaiTolpsvoc aplBpoc aoTpwaswy . 1

Egappoldpevo mayoc FRP t. = 0.51 [mm]

EmaTpogr ywpic Emotpogn pe ‘Efabioc
Emiiuon Emihuon
v)
—Evioyuon ot Kapyn ~Evioxuon ot Tipvouoo
Eppaddv Siaropnc FRP Ar= 0 [ mm? ] Mayoc FRP tf = 1 [mm]
Mpdadern TEpvouaa Vgg= 0 [KM]
Potrr avToxf¢ JETA TNV evicyuan Mpa= 0 [kNm ] “Mepiopwyen
= = _ 2
AfoviKr GUvapn perd v evioyuon  Npg= 0 [kNm] | | AVTOXN TeM TV evioguan  fepqg= 1434 [N/mm~7]
Mdyoc FRP ty = 051 [mm]
Potrr avTaxric TpIv TRy eviayuan MRgo= 0 [ kMm ] Oprakr afovikn Tapaplan  Eqqyg= 022168 [ -]
PETA TNV evigyuan
M pd : 4 : - z
e T -0 AVTOXN PETA TAV Svigyuan ’r'w.j 2710 [MImm=]
MRd o
| Eiocaywyr diagtdoswy FRP I
Mopopoppomoks] KETdaTaar SigToprs |
Exrdmwan EmoTpogn ‘Etodog |
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Eikova 4- 16: AmmoreAéouara auénong BAITTTIKNS avToxnNS OKUpodEuarog yia 6Uo
OTPWOEIS UAIKOU

ENIZXYZH ZE KAMYH ENIZXYZH ZE TEMNOYZA MEPIZ@IM=H |
~ BEioaywyn AsBopévuwwv

— ZKupodeua

T {* Kornyopio i AvToxf oxeliaoypod

R | 2025 vI foa = [0 [N/ mm?2]
—2uvBera Yiika
M&Tpo shoomkdTnTag E; = [1054  [kN/mm?]
h AvToxn oyxeboopol frg = |986 [M/mmZ]

~ Tumog Aiarourfic
* OpBoywwikd utroor/ipa § Kukhikd uTroot/pa
~Mewyerpio AwaTopric
Niamog b = |4},3 [m]
“Yyrog h=|1.2u [m]

AKTiVO KOpTTiOC ywvioe R = IG,GS [m]

D=0 | [m]

Ay eTpoc

Evepyf ovToxn oxebicouou

frae = 08 * fgg

~ Omhiapof Araropnc
Xopokinpiomkn avToxn xaAufo T = [420 [N/ mm2
ArrdaTacn cuvBETipay 5 = |02 [m]
Eppoboy ouvieripwy avd Siziguvon At = 1316 [ mm# ]
Emnkahuwn oTrAIGuwY ' = W [m]
—Znroupeva MpoBAruaros
' Atovikii kaTamévnon I
¥ AGENOn @vToxhc foed = 345  [N/mm?)

[T Adinon opiakric QiovIkrg Tap/ong oo = |0
7 OpZovTIa KaTaTTovon TTapdhAnia oTny @
[T LikpR mhsup

[T psydhn mheupd

AEnon GekTn TAQOTINGTATOC U 4 = |EI [ -1 Mea Asbopiva |

[-]

()

‘Evioyuon oe Kdpyn

EppRabov diarounc FRP A= 0
PoTrn avroxnc pera Tny svioyuan Mpg= 0
AEovIKnA BOvapn perd v evioguon  Mpg= 0
PO avToXA¢ TRV ThV Svigxuan Mpdp= 0
. i M rd
BaBuoc eviouanc i = 0

Mapopopguack kETETTaTn Soropris

~Evioxuon ot Tipvouoo
[ mm? ] MNayoc FRP t,= 0 [ mm ]
MpdodeTn TEuvouoa Vg= 0 [KM]
kM =
] -~ Nepioiygn
[KNm ] AuToyn TR TV vioxuan fooqg= 14.34 [N/ mm<]
Magog FRP tr= 1.01 [mm]
[kMm ] Oprakn agovikn Tapap/on  £qppg= 029933 [ -]
PETA TNV eviayuan
AnToyn JETA TRV evigxuan Toog = 34.50 [N/ mm?2]
| ‘ Eigaywyn diaotdoswy FRP
Exrimwon EmoTpogn ‘E€obog
B)
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~Mepiopryén
Ma evioguon:  fopg =34.50 [N!mmzl £ocud =0.29933 [ -1
AmaroUpevo Tayog FRP yia v evioyuon ty = 1.01 [mm]

Yygpaoua FRP mayouc ||:|_5-1 [mm]

ATaTolpsvoc apBpoc oTpwoswy . 2

Epappoldpevo mayoc FRP -t = 1.02 [mm]

EmoTpogr ywpic EmoTpogn pe

. . Etobo
Emiiuon Emiiuon L0
v
-Evioyuon ot Kdapyn rEvioyuon ot Tépvouoo
Eppaddv Biatopric FRP Ag= 0 [mmz] Mayoc FRP tf = 0 [mm]
MpdoBeTn TéPvouada V= 0 [kM]
PoTn awToxnc peTd TN evigyuan Mpg= 0 [ kMm] e
o - _ 2
Afovikr] BOvapn peTa Ty evioguar  Npg= 0 [kMm] | | ATOXA TRV TAY Svigyuon  feeqg= 1434 [N/mm7]
Mayoc FRP ty = 1.02 [mm]
Pomm avToync TRV TNV svioyuan Mpdo= 0 [ kMm] Opiakr afovikn) Tapap/on  Eqqyug= 0.28454 [ -]
PET TNV evigyuan
M Ra - o 5 - 2
BadyGC SviaxuanC -0 ANTOYN PETO TV EVITXUON fcocl 3450 [Mimm=]

MRd o

| Eigaywyn diagraozw FRP
MNupopoppomokh katdaraon diaroprc |

Exrimwan Emarpogr Efobog

(6)
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Eikéva 4- 17: AmmoreAéauara auénang BAITTTIKAS avToxHS OKUPOOEUQTOS yIA TOEIC
OTPWOEIS UAIKOU

ENIZXYZIH ZE KAMYH ENIZXYZH ZE TEMNOYZA [EPIZOIr'=H I
-Eicaywyni Asdopévww
— ZkupodELa
. (% Komyopio fi { Avtoxn oyeliacpod
4 | C20025 v| fog =0 [N/ mm2]
—2uvBera Yhikd —
METpo sAaoTIKATATOG Ef= 1054  [KN/mm?2]
h AnToyh oxebiogpol frg = [986 [NimmZ]

— Tummog Awaroprig
{* OpBoywvikd uttootipe § Kukhiké uTTooTipo
—Mewyerpia Aigrounc
NAaroc b= |n0g [m]
“ripog =1.20 [m]

ARTiva KopTTiTac ywyiog R = II}_I}S [m]

D= [o [m]

MudpETpOg

Evepyn ovToxf oxedioguol

s = [08 x oy

— Omhiouoi Aiarouric
Xopoktnpiomkn ooy xahupa T = 420 [M/mm2]
ATrooTacn cuvBenpuwy S = 0.2 [m]
Eppafov ouvizmpuy ava SGizdfuvon At = 3186 [mm?Z |
ETnkGAUWN OTTAGIY C = [0.03 [m]

— Znrodueva MpoBAfuarog

* AfoviKN KoTamovnon

¥ AGEnon avioyhc foed = 287 [N/fmm?]
I~ Alnon oplakrg afovikrig Taplong ... = |0 [}

7 Opigdvma Karamdvon Tapdhinha omy :
[T [kpr Theupd
[T peyihn ThEup

AGEnon GeikTn TATOTIHOTATAC | 5 = ID [ -]

MNea Aedopeva

-Evioyuon ot Kapyn

Eppaddv Giaropnc FRP A= 0
Potn avroxrc Jerd Ty eviayuarn Mpg= 0
Atovikn GOvapn peratny svioyuan  Mpg= 0
Potr avroxrc Tpv TNy vioyuon  Mpgp= 0
. M rd
BaBuog evioxuang MR o =

MNopopopguock kaTdaToor dioTapng

(a)
~Eviocyuon ot Tipvouoa
[mm® ] MNiayog FRP ty= 0 [mm]
Mpdo8ern TEgvouoa V= 0 [KM]
] ~Nepiopiygn
[KNm ] Avtoyn Tpiv TNV svicyuan  fepqg= 1434 [M/mm?]
Mayxog FRP ty = 1.52 [mm]
[kNm] Opiakn afovikn Tapaplon  Eqoyg= 033577 [ -]
WETA TNV svigyuan
ANTOXN LETA TNV svigyuan foeg = 38.70 [N/ mmZ]
| ‘ Eigaywyn Siaotdozwy FRP
Exrimrwaon Ematpogr ‘Etobog
B)
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~MepiopiyEn

Masvioquon:  foeg =38.70 [M/mm?]

Amairoupsvo Tayog FRP yio v svioguon ty = 1.52 [
Yogaopa FRP mayoug |[:|_51 [mm]

ATaTolpsvo aplBpoc oTpwoswy . 3

Egappodopsvo maxoc FRP t; = 153 [mm]

mm ]

-Evioyuon ot Kapyn
Eppadav Siaropnc FRP

Potrn avToyic JeTa T eviguaon

Atovikn BOvapn perd TV eviayuan

PoTr avToxnc T TV eviaxuan

BaoBpac svigyuanc

Mopopopgum okl kerdaraon hiaropis

EmoTpogn ywpic EmaTpogn pe -
X : Efobog
Emiduan Emihuan
(v)
~Evioyuon og Tépvovoa
Ap= 0 [mm] | | Méxog FRP te= 0 [mm]
Mpaodern TEpvouaa Vig= 0 [kN]
Mrg= 0 [kNm] Tev—ro
Npg= © [kNm ] Aoy o TV evigquan fopqgs 1434 [Nimm?]
Néyoc FRP tf= 153 [mm]
Mrago= 0 [kNm] Oplakn atovikh Tapapion  Eeeyg= 032039 [ -]
PETA TrV evioyuan
MRg _ AuToxn PETA TV Evioxuon fopg= 3870 [N/mm2]
MAdo
| ‘ Eicaywyn dizatdoewy FRP I
Exrimwan EmaTpopr ‘Efobog |

©)
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ALERan Avtax e fg MPa)

2xnua 4- 9: Aidypauua avénong BAITTTIKNS avToxHS OKUPOOEUQATOS

AIATPAMMA AY=HZHZz GAINTIKHZ ANTOXHz EKYPOAEMATOR

45
ar Ef,=105.4 MPa
345

35 .
A 271
25 .

0

15

1t]

=]

C

ITRWICL

2xnua 4- 10: Zuykpitiko oidypauua auénons BAITTTIKAS avTox¢ OKUPOOELATOC Via uia
oTPWOn UAIKOU

2YTKPITIKO AIATPAMMA AYzH2HZ OAINTIKHZ ANTOXH2
JKYPOAEMATOZ (1 ZTPQZH YAIKOY)

92

-y



2xnua 4- 11: Suykpitiké didypauua auénong BAITTTIKAS avToxNS OKUpoOEUQaTog yia 6U0
OTPWOEIS UAIKOU

2YTKPITIKO AIATPAMMA AYzHzZHZ OAINTIKHZ ANTOXHZ
IKYPOAEMATOZ (2 S TPQZEIZ YAIKOY)

2xNua 4- 12: Suykpitiké didypauua auénong BAITTTIKAS avToxns OKUPOOELATOS yia
TPEIC OTPWOEIS UAIKOU

2YTKPITIKO AIATPAMMA AYzHzHZ OAINTIKHZ ANTOXHZ
IKYPOAEMATOZ (3 ZTPQZEIZ YAIKOY)
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SIKAWRAP -400 HIMOD NW

H dokiun TG evioxuong UTTOOTUAWNATWY O€ TTEPICQIYEN Kal auénon

Tou O¢&ikTN TTAACTINOTNTAG Ha, ME XPAON Tou povTéAou SIKAWRAP -400 HIMOD NW,

TO oTToi0 €xel PETPO ehaoTIKOTNTAG E= 230 GPa, avroxn oxediacuou fiz= 3800 MPa

odnyNoe OTO CUMPTTEpAcUa OTI yIa Hia oTpwon UAIKOU atrodideTal augnon Oeiktn

TTAQCTINOTNTAG M = 3.2.

Eikéva 4- 18: AmroreAéauara avénaong o€iktn mAaariudrnrag uA yia pia otpwaon

UAIKOU
ENIZEXYZH LE KAMYH ENIZXYIH ZE TEMNOYZA TEPIZOIT=H l
 Elgaywynl Asbopévuv
~ ZrupGSELT
i Komnyopio i i Avtoxn oyeBioopod

i A
b
~ Tummog Aiatoping
{* Opfoywwikd urootipa  Kukhikd uTrooT/pa

~lewyerpia Aiatopnic

Mhdrog b= {EI_S—_ [m]

Yog his ﬁ_éu_ [m]

Axmiva kopTritag ywving R= [pos [m]

MufpETpoc D= [3_ [m]

C20/25 - fag =10 [N/ mm2]

- SovBera Yhid-

MéTpo shoomkoTnTog Ef = W [kN/ mm2]
AvToxf oxcbiocuol fg = ﬁm— [H/mm2]
Evepyi ovTox oxeBiacyol frge = ]F x foy
HopokTpomen avToyn xehupo f.’.,ﬁ = 1420 [MJ mm2
ATTOOTOOT CUVBETApWY 5 = ]T [m]
Eufobov ouvBernpay ova Sieibuvon Aot = W_ [ mm?
ETTEAUN OTTAICHY c = (0.03 [m
r le']‘TD&,U.SVO‘l ﬁboﬁjr.}pd"rog

" Atoviki Karamévnen
W AOEMOT OvTORn feca = |38.7 [N/ mm =
[T Altnan oploedc cEoviksc Tapian e Ercug = l'_'— i

& OmZovia Karamovnon Tapahinha omy :
¥ pikpn mhEupa

AUEnan Beiktn mhaomipéTnTaL Hp= 132 [-1 Mea Aedopéva

()
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rEvioyuon ot Tépvouoo

—Evioxuon ot Kdappn
Eppabov Siaropric FRP A= 0 [mmz] MNayog FRP 1f =0 [mm]
Mpdolern Téuvouaa V= 0 [kN]
Pomn avToyne Perd Tnv eviayuan Mpg= 0 [kKMm] ~Nepiopiyen
Atovikn GOvapn perd tnv svicxuon  MNpg= 0 [ kMNm]
Mayoc FRP ty = 016 [mm]
PoTrf awToxf ¢ Tpiv TRV Sviayuan Mpdog= 0 [kMNm] AsikTnG TAQOTIPATRTAC Ha= 32 [-1
PETATOT OV
o M rd
BoBpoc svioyuanc MRd.o =
| Eigaywyr diaotacswy FRP I
MNopopopgpuaakl KoTEoTao daTops |
ExTimwon EmaTpogn ‘Efobog |
(8)
~Mepiogrygn
Ma augnon BeikTn TAGoTIUATATAg Y , = 3.2
Amairoupevo Tayog FRP yia v evioyuon  ty = 0.16 [mm]
Yoaopa FRP mayoug |D.‘IET [mm]
ATaTolpsvog apiBpoc oTpwotwy . 1
Egapuolopevo Taxog FRP te = 017 [mm]
EmoTpogn xwpic EmoTpogn pe -
X ! Efobog
EmiAvon Emiluan
v)
—Evioxuon ot Kdapyn rEvioyuon os Tépvouoo
Eppafdv Giaroprc FRP A= 0 [mm’:] MNaxo¢ FRP tT =0 [mm]
MpdaoBern Tépvouoa V= 0 [kMT
PoTrr avToyng Jera Ty eviaxguan Mpg= 0 [KNm] ~Mepiogiyen
Atovikn BOvapn werd Tnv evioguan  Mpg= 0 [kMm ]
MNaxo¢ FRP tr= 017 [mm]
PoTrd avToyne wpiv TRV svigyuon Mpdp= 0 [kNm] AgikTnc ThaaTipdTnTac Ha= 3.3 [-1
UETOTOITEWY
. i M Rd
BaBpog svioyuang s
| Eigaywyr diaoréozwy FRP I
Mapopoppudok KaTdoTaar BigTopg |
Exromruon EmoTpogn ‘Efodog |
(%)
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Eikéva 4- 19: AmroreAéouara avénong o€iktn mAaoTiudtnrag uA yia 600 GTPWOEIS

-Eioaywyn Asdopéviwov

UAIKOU
ENIZXYZIH ZE KAMYH | ENIEXYZH ZE TEMNOYZA TMEPIZOIr=H |
~ ZKupodeua
{* Kamnyopio f i Avroyf oxeBiaoyuol

F ]]
~ Turrog Aiatouric
% OpBoywvikd uTrootpa © Kukhikd uTroomipe
~Mewypetpia AiaToufic
Mérog b=[os  [m]
“Yigoc h = W [m]

Axriva KopTritog ywviog R= Iu,|}5 [m]

D= [o [m]

JudpeTpog

C20izs hd

fog = [0 [Mfmm2]

—2uvBera Yhmd
Mérpo shoomriTnTog
AvToh oxebicopod
Evepyr ovToyn oxcioopod

Ef= |23c| [ kN f mm 2]
Tid = |33cm [N/mm?]
frae = [0.3 % ey

- Omhicuct diarounc

¥ Wikpn Thsupd
[T peydhn meupd

Xopokrmmonk ovtogl xohufa Ty 420 [N/ mm?]
ATThoTacn auvBET) Y 5 = |02 [m]
Epfodov ouvBerpuy ova BicdBuvon Ay = |316 [ mm? |
ETniKaALg oTTAIgIOY c = |0.03 [m}
— Znroupeva MMpoBAnuaTtoc

 Afovikl] Karamovnan B
[V Abinom ovioxhc foed = |38.7 [N/ mm*]
[T AUEnoT opiakfs GEovIKE S TERITHE €acud = [0 [-1

& OpIoVTIO KaTaTTovnon TapdAinha oTnv :

AGEnan Beikrn mhaompétnracp , = [6.4 [ -] _Néa Asdopsva |

‘Evioxuon oz Kdapypn

Eppaddv Siaroprc FRP Ar= 0
PoTrm avToyi ¢ HETA TNV sviayuan Mpg= 0
Atovikn GOvapn pera tnv evioxuan  MNpg= 0
PoTrm avToyi ¢ piv Ty sviayuan MRdp= 0
i i M Rd
BaBpdg sviayuong MRdo - ]

Mopopoppuwdiokl KoTdaToon dioTapng

(a)
r Evioxuon o: Tépvououa
[mm® ] Méayoc FRP ty= 0 [mm]
Mpdagern TEPvouoa Vigg= 0 [kM]
[kNm] ~Mepioprygn
[kMNm ]
Magoc FRP ty= 033 [mm]
[kNm] AgikTne TAaaTipdTATac Ha= 64 [-1
UETATOTIOE WY
| | Eigaywyn diaordoewy FRP
Exromwon EmoTpopn ‘Etobog
(8)
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~Mepioprygn
Ma aotnan GeikTn TAOOTIHGTATAC Y p=64
Ararogusve Taxog FRP yia v avioyuon ty = 0.33 [mm]

Yyaopa FRP mayoug |n_1a? [mm]

AmaTolpsvoc apiBudc oTpwaswy . 2

Egpappoldpsvo mayoc FRP t, = 0.33 [mm]

EmoTpogr ywpic EmaTpogr ps EEoboc
Emiiuon Emiluon
v
-Evioyuwon ot Kdapypn rEvioyuon of Tipvouoo
Eppaddv Siaropric FRP Ar= 0 [mm? ] Méyoc FRP te= 0 [mm]
MpdaBern Tégvouoa V= 0 [kM]
Potn awToxAc JETA TRV Eviayuan Mpa= 0 [ kNm] e
Atovikn BUvapn pera tnv evioyuon  Npg= 0 [kNm]
Méayoc FRP ty = 033 [mm]
PoTrr avToxnc eIV TNV Svigyuon Mpdo= 0 [kNm] ASIKTNE TAAOTIPGTNTOC Ha= 6.5 [-1
PETaT oMo
o M rd
BaBudc svioyuanc MRd.o =0

| Eigaywyr daotaoewy FRP
Mopopopgpw@okl kaTdoroon Sarophg |

Exkrimwen EmaoTpogn ‘Efobog

(6)

97



Eikéva 4- 20: AmroreAéauara avénong O€iktn mAaaTiudTnTag Ul yia 1o€i¢ OTPWOEIS

UAIKOU
ENIZXYZH ZE KAMYH ENIZXYZIH ZE TEMNOYZA [EPIZOIr=H |
- Elooywyn AsBopevuwv
— ZkupoOEua
- + Kornyopia il { Avroyf oxchiopol
R | C20/25 v| fog = |0 [N mm2]
—2uvBera Yiika
METpo shoomKoTnTOC Ef= |23I} [ kM £ mm 2]
h AvToxh oxslioopol frg = |3EI}D [W/mm2]

- h
— Tummog Aarouric
* OpBoywvikd utroot/pa  Kukhikd utroor/pa
—Mewyerpio Awatopric
NAfroc b= W [m]
“Yyog h=|1_2u [m]

ApTivo KopTTio yoviee R = |I},|}5 [m]

Evepyn mmoyn oxcihiacpol

frge = [0.8 X iy

~ Omhicpol Arourc
KopakInpiomkl avToxf ¥GAua

ATTooTacn ouvieTipay

ETnKGAUEN OTTAITHEY

Epfoiov ouvberipuwy ava Sielbuvan

— Znrovpeva MpoBAfuarog
" AFOVIKI KaTamovnon
W ADEno ovrowdg

v pikpn Thsupd

D=|u [m]

JuGperpog

[T ALEnam oplokfs oLovikeE TOOMONE Eesug = |0
(' Omgévna karamwovnon Tapdhinha omy :

T poydin mheupd -
Abgnon Beikn ThaopdmTag P , = [a7 7 1-1 NéaAcdopéva |

Lk = |-szu [M/mm2]

5 = 10.2 [m]

Ag = |38 [ mm? ]
c = |0.03 [m]
for= 387 | [NFmm~]

[-]

-Evioyuon of Kdapyn

Eppaddv diatopnc FRP A= 0
Potm avToxfic perd Tnv svigyuan Mpg= 0
Afovikn G0vapn peratnv svicguan,  Mpg= 0
Potn avToxnc wpv TV svicyuan MRdg= 0
. M Rd
Bafudc evioyuang T

MNapopopgoTokl ketdaradar dinropis

(a)
~Evioyuon ot Tépvouoa
[mm?© ] Méyog FRP te= 0 [mm]
Mp&oBeTn TEPvouoa Vg= 0 [kM]
] ~Mepioprygn
[kMm]
Magoc FRP ty = 0.50 [mm]
[kMNm] AgikTn ¢ TAAgTIpaTRTaC Ha= 9.7 [-1
PETOTOTIOEWY
| | Eigaywyr dlaotaoswy FRP
Exrdmuwan EmaoTpogn ‘Efodog

®)
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~Mepiogrygn

.................................. =

Ymohoyiopac;

Ma aognon GeikTn TAaompoTNTagy , = 9.7

ATaITo0PEvoC aplBpoc aTpwoswy . 3

Amamolpsvo wayog FRP yia v svioyuon  ty = 0.50 [ mm]
Yyaoua FRP mayoug |D.1ET [mm]

............................... Ewupunﬂﬁuwn -IT&?:DEFRP tf - DED [mm]
EmoTtpogn xwpig EmoTtpogr pe .
X ; Etoboc
Emmikuon Emiiuon
v)
-Evioyuon ot Kdpyn ~Evioyuon ot Tépvouoa
Eppaddv Siaropnc FRP A= 0 [mmE] Mayog FRP tf = 0 [mm]
MpaaBern Tégvouaa Vig= 0 [EM]
PoTrr avToXn ¢ PETa TV svigyuan Mpg= 0 [ kMm ] .
~Nepiogryén
Afovikn GOvaun petd Tnv evioxuan MNpg= 0 [ kMm ]
Mayxoc FRP ty = 0.50 [mm]
PoTrr avToxn ¢ TpIv TV evigyuon Mpgo= 0 [ kMm ] AEIKTRC TAQOTINATATOE Ha= 97 [-1
WETATOTTI T
Baoud i M rd .
aBpdc sviayuanc MRds -

MoprpoppoTiEks KETEaToon SiETopg

‘ Eigaywyn dlaotagswy FRP

Exrdmuan Emarpogn

Efobog

(6)

99



2xhua 4- 13: Aiaypauua avénong deiktn mAaoriuornrac ul

AIATPAMMA AYZHZHZ AEIKTH MAAZTIMOTHTAZ p,

12
E, =230 MPa
p |
10
3 [
o
g
=2 8
5 6,4
E 6 ®
3
=
C
:é 4 3,2
b4
3 o
2
0
0 1 2 3
JTPWOELG
Eikova 4- 21: AmroreAéouara auénong oeiktn mAaoriuérnrac UA yia pia otpwon
UAIKOU
ENIZXYZIH ZE KAMYH ENIZXYZH ZE TEMNOYZA NEPIZOIr'=H |
- Eigaywyn) AsBopéviov
— 2rupodeua
5 {+ Kornyopio n Aoy oxelinopod
34 | C20/25 vl T = |u [N fmmZ]
—2UvBeTa Yikd
Mérpo ehoomKoTnTog Ef= |B4IZI- [ kN mm2]
h AvToxn oxsbioopol fg = IZEI]D [N/mmZ]
Evepyf] ovToxf oxchiaayol frga = IU‘.B x Ty
—Cimdicuol dwrrounc
KoposTnpiomen ovToxh XGAuka Towk = |42I:I [N/ mm2]
ATT0oTOon guyBaTpuy 5 = IIII.E [m]
Eppofoy ouvierpuy ava Siedguvar At = |318 [ mm? |
— Tumrog AaTopric ErnikaAuwn oTTAITuY g = |0.03 [m]
& OpBoywvikd utrooripe & Kukhid uttootipa | - Zirodueve MpoBAfuarog
" Aovil Karamovnon S -
~Mewyeroio Aiarourc ¥ Altnom avioghc fong = |38.7 [N/mm*<]
Mhdmog b=[og  [m] [T AUEnom opiakie oLoviKAE TEMOC Ecss = |0 [-]
“Yyog b= W (m] * Om xm@wnon mapahhnha oy .
: , @ uikpri mheupd
Agtiva kapTtiag ywvisg R= [o0s [m] [T peyihn mheupd
fufipETpog D= | [m] AUEnon BeikTn TAaoTpGTTAG P = [16 -1 NéaAsdopiva |

()

100



-Evioyuon ot Kdapyn rEvioyuon ot Tépvovon

Eppabov Giarounc FRP Ag= 0 [mm? ] Nayoc FRP te= 0 [mm]
MpdoBern Téuvouaa Vg= 0 [kM]
PoTrm f d i Mpg= 0 kM
0T OVTOXMC PETA TRV EVIayUan W Rd [ kKMNm ] ~Mepiopyen
Afovikr GOvapn perd v evioguon . Npg= 0 [kMNm]
Magoc FRP tg= 012 [mm]
PoTrn avToxnc Tpiv TV evigyuan MRrdo= 0 [ kMm ] AsikTn G TAOOTIPATRTAC Up= 186 [-1
PETATOTITEWY
o M g
BaBuog evigguang T 0
| Eicaywyn diaordoswy FRP I
Mopopoppumok] KETETToTr SlTopie |
Exrimwon Ematpogn ‘Eobog |
(B)

~Mepiogryén
Ma augnon deikTn TAaomipéTnTag P , = 1.6
Amamolpsvo Taxoeg FRP yia v svioyuon  ty = 012 [mm]

Yygaoua FRP mayoug |u_11a [mm]

ATmTolpsvos aplBuoc atpwaswy . 1

Egappoldpevo mayoc FRP tp = 012 [mm]

EmoTtpogn ywpig EmoTpogn pe E£abio
Emiiuon Emiiuon ¢
v)
-Evioxuon ot Kdapypn Evioyuon ot Tipvouoo
Eppaddv Siaropnc FRP Ar= 0 [mmz] Mayog FRP tf = D [mm]
MpdaoBern Tépvouoa V= 0 [KM]
Potn avToxng Jeta Thv eviaguan Mpg= 0 [ kMm] B F——
Atovikn Glvaun peratny evioguan  Mpg= 0 [ km ]
Méyoc FRP ty = 012 [mm]
PoTn avToxfic TpIv TV evigyuan Mran= 0 [ kMm] AiKTnG ThAaTIPATNTAC Ha= 16 [-1
PETATOTITELWV
BaBUGC i M R4
oBpdg eviayuang Mago
| Eigaywyn dlagrdaswy FRP |
MNopopoppuaiak KOTETTOon SIETap; |
Exritrwon Emotpogn | ‘Etodog |
(%)
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Eikéva 4- 22: AmroteAéouara avénong o€iktn mAaoTiudtnrag uA yia 600 GTPWOEIS

UAIKOU
ENIZXYZIH ZE KAMYWH ENIEXYZIH ZE TEMNOYEA TEPIZOIN=H |
~ Eicaywyn AsBopévwv
— Zxupddeua
o {* Kornyopio i { Avroyn oxelioopod
R |c20:25 v| fog = |0 [N/ mm2]
- ZuvBera Yk
Mérpo ehaomKoTnTOC Ef = |640 [ kM Jmm 2]
h AvToygn oyeioopon fgg = |2600 [N/imm2]
Evepyl| avioyn oxebioopod frga = Iﬂ.3 x Ty
— Crmhioual Marouf;
Kopokmnpiomen ovToxf yahubo Tewic = 420 [ 4 mm2]
ATTOCTOOT GUVEETT v g = 10.2 [m]
Epfobov cuvbermpwy ova Sizifuvon Aoct = |316 [ mm= |
~ Tumog Awatouric ETnkaiugn oTTAapEy C = 10.03 [m]
% Opfoywvikd uroomia ( Kukkikd urooipa |~ Znrodpeve MpoBAruaro
© AFOVIKI KOTOmrovnon
—Mewperpia Aratopng [ RiEnon aviogrc Toeg =387 [N/ mm?2]
MhéToc b=[os  Iml [ AGZnoT| opiokic GIoMKAC TAMONG Eccug = |0 =]
“Ywoc h=[120 [m] o« Opuid\tmxm:!:ﬁévﬂon TapdAnha aTny :
W ikpn Theupa
Asaiva kaptritog ywvicg R= [gos [m]

MIGPETROC

D=||:| [m]

I peyiin mheupd

AGEnon Beikrn Thaoipgtagp , = [31 -]  Néa Asbopiva |

‘Evioyuon oz Kdapyn

Eppaddv Giatoprc FRP Ag= 0
Potrr avToxnc WeTd TN evicyuon Mpg= 0
Afovikn G0vapn perd v evicguan  Mpg= 0
POt avToXR¢ Tpiv TN eviguan MRan= 0
o M a4
BaBpac svioduanc MRao 0

MNopopopgudak KaTdoraar BIaToprs

(a)
rEvioyuon of Tépvouoo
[mm? ] MNdyoeg FRP te= 0 [mm]
MpdaBern Tépvouaa Vgg= 0 [EM]
L ~Nepiogrygn
[KkMNm]
Méyoc FRP ty = 023 [mm]
[ kNm] AgikTng TAOOTINATRTAE Ha= 31 [-1
PETATOTI oL
| | Eigaywyn diaotdoswy FRP
Exrimwan EmoTpogn ‘Efobog
(8)
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~Mepiogrygn
Cia aoénan GsikTn TAGOTIHOTRTAC Y A=31
Amarmodpsvo Tayog FRP yia v evioyuon  t; = 0.23 [mm]

Yopaopa FRP mayoug |u_113 [mm]

ATmTolpsvos aplBuoc atpwotuwy ;. 2

Egappodopevo mayoc FRP t: = 024 [mm ]

EmoTpogn ywpig EmoTpogn pe E£oboc
Emiluon Emihuon
V)
-Evioyuon ot Kdapyn rEvioyuon ot Tipvouoa
EpRabov Siatopnc FRP A= 0 [mmz] Mayog FRP tf =0 [mm]
MpdoBern TEPvou oo Vgg= 0 [EN]
Pomr avToy¥ic PETa TV eviayuan Mpg= 0 [ kNm] e o
Atovikn G0vapn perda Ty eviaguon  Mpg= 0 [kMNm]
Magoc FRP ty = 0.24 [mm]
Pon avToy¥ic Tpiv TV eviauaon Mpdp= 0 [ kMNm] AS(KTRC TAOOTIRGTNTAC Ma= 3.2 [-1
PETATOTITEWY
o M rd
BaBudc svioguang MRd.o =0

| Eigaywyn dactaoswy FRP
MNapopoppuriok) kardaroar SigTopng |

Exrimwen Emarpogn ‘Efobog

(6)
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Eikéva 4- 23: AmroreAéouara avénong O€iktn TAaoTiudTnNTac WA yia Tp€IC OTPWOEIS

ENIZXYZH ZE KAMYH

-Eroayuwyrn AsBopévuov

— Tutrog Aiarouric
% OpBoywwikd utroor/pa (& Kukhkd uTroor/pa
—Mewperpia Aiaropnic
MAdrog b= |08 [m]
g h=f120 [m]
AxTiva kaoptrioc ywvioc R= [pos [m]

fufpETpog

D= o [m]

UAIKOU
ENIZXYZH XE TEMNOYZA MNMEPIZ@IN'=H |
— ZKupoGEua
* Kamnyopio fi £ Avtoxh oxeBioopod
C20425 - fed = [0 [N/ mm?]
—2uvBera Yo
Mérpo shoomkdTniog Ef= Iﬁ-ll} [k J mmZ]

* Opifovna karamovnon Tapahinha omy :
v piKpn TAEUpa
[T peydin mheupa

AUEnon BeikTn TACOTILATATAG Y 5 = |4.? [

AnToyxn oxebaopol fig = |2600 [MimmZ]
Evepyn avroyn oxebiacuod fge = |ﬂ.3_ ® ey

- Omhioual Adlaroune
KapakTnmomkl avioyn xahupa fyae = W [H/ mm2]
ATrooTaon cuvDEIpOY g = l? [m]
Eppabov ouvbampwy ova Gieofuvar Aot = IW [ mm? |
Erricaiuign oTTAIEUIDY c = W [m]

— Znrodueva MpoSAnuaros

™ AfoviKi KaTamévnon =

[F AUEroT avTowhe focd = |38.7 [N mm2]
[T AlZnom opigkAc aEovikic TOOOTE Eeced = |0 [-]

L Emiuon

] Meéa Asbopéva |

~Evioyuon o: Kapyn

Eppabav Siaropnc FRP A= 0
Pomn avToyrc JeTd Ty svioyuan Mpg= 0
Atovikn G0vapn perd v eviaguon  Mpg= 0
POt avToync TpIv TRV evicyuan Mpdp= 0
o MRd
Babuoc svicyuanc MRao

Mopopopgu@ok kordoraan SiaTaprs

(a)
r Evioyuwon ot Tipvouvoa
[mm? ] Naxog FRP t,=0 [mm]
Mp&aBETn TEPVOUoO V= 0 [EM]
L ~Nepiogryin
[ kMNm ]
Mayoc FRP tr= 035 [mm]
[ kNm ] ASKTRC TAOCTINOTATAE Ha= 47 [-1
PETATOTITEWY
| | Eigaywyr diaordoewv FRP
Exrimuion Emoaotpogn | ‘Efobog
(8)
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~Mepiogryén

AmaroUpsvo Tayog FRP yia v svioyuon  ty =
Yygaoua FRP magoug |u_11a [mm]

Ma augnon Geiktn ThagmipdTnTag p , =47

0.35

ATaTolPEvoc aplBPoc oTpwoswy . 3

[mm]

YToAYIOUOC . )
- - Epappolopsvo maxog FRP ’[f = 0.35 [mm]
EmaTpogn xwpic EmaTpogn ps -
X ; Efobog
Emiiuon Emiiuon
v)
-Evioyxuon ot Kdpyn rEvioyuon ot Tipvouoo
Eppabdv Giaropric FRP A= 0 [mm’:] Miyoc FRP tf = 0 [mm]
MpdgoBern TEpvouaa V= 0 [KM]
Pomm avToxnc HETd TRV svigxuan Mpg= 0 [ kMNm] .
~Mepiogrygn
Atowvikn GOvapn peratny svioyuon  Mpg= 0 [KMm ]
Mayoc FRP ty = 0.35 [mm]
Potrm avToxnc Tpiv TRV evigyuan Mpdo= 0 [ kMm ] AgikTNG TAQOTIPOTNTAC Ha= 47 [-1
PETATOTITEWY

L M g4

Bafudc sviayuanc MRao
| Eigaywyn diagragswy FRP I
Mopopopgpuoiokl kaTdoroon Ginroprs |
Exrdmuwan EmoTpown ‘Etobog |

(6)

105



2xhua 4- 14: Aiaypauua avénong de€iktn mAaotiuornrac uA

AIATPAMMA AYZHZHZ AEIKTH MAAZTIMOTHTAZ p,

5 47
. Eq,;=640 MPa ®
5 4
o
E 3,5 3,1
E 3 o
=1
E 25
s
= 2 16
J 1
0,5
0
0 1 2 3
JTPWOELG
Eikéva 4- 24: AmroreAéauara auénaong o€iktn mAaariudrnrag uA yia pia otpwaon
UAIKoU
ENIEXYZIH ZE KAMYH ENIZXYZIH ZE TEMNOYZA [EPIZQIr'=H |
~BEioayunyn Asdopéviov
— Ekupodsya
" % Kornyopio i = Avroxn oxeloopod
R |c2mzs "I o =|u [4/ mmZ]
- 2ovBera Yhikd
MéTpo ehoomréTTac Ef = |1us.4 [ KN/ mm 2]
h AvToyf oyefiogpol fig = IQBB [Mimm2]
Evepyn avroyn oxedocypod frge = Iﬂlg x fog
O ool ool
Xaporkmpomkl ovioyh xaAufa Foae = |420 [/ mmZ]
ATTOCTOOT CUVDET UV g =10.2 [m]
o b Epfabov cuviempwy ova Sizdfuvon At = 1316 [ mmZ ]
~ Tomoc Araropric Etnikahuign oTTAIGHEY c = |0.03 [m]
% OpBoywwvikd uttoot/un © Kukkikd utrootipn | - Znrodueva MpoBAfuaroc
" AfoviIKI KaTamovnon H
~Mewperpia Aiarounc [V ADEnom oviownc Fed =387 [N/ mm?]
MAdmog b=fog  [ml [T AlEman opidkc afovikic TApIaNG Ecew = |0 [-1
"o h=[iz  [ml [< NS s AR SR S
Lyl g whems o ETTAUTT

Agaiva KouTriTac ywviog A= ID,DS [m]

Ly ETpOC b= IEI [m]

[T poyihn mheupd

ADEnon BeikTn TAQOTINGTATAC W 5, = IZ.E [-1 MNéoAsdopiva |

(@)
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-Evioyuon of Kapyn ~Evioxuon ot Tipvouoa

Eppabdv Siarouric FRP Ar= 0 [mm? ] MNayog FRP te= 0 [mm]
MpdoBern TEpvouaa V= 0 [kM]
PoTrn avToXrc YT TV svigyuan Mpg= 0 [ kNm ] T
Afovikn G0vapn perd Ty evicyuan  Mpg= 0 [KMNm]
Mayoc FRP ty = 051 [mm]
Pomn avtoyfic Tpiv Ty evioguan  Mpdge= 0 [ kNm ] AsikTnc TAaaTIpdTRTAg Up= 26 [-1
PETATOTI TEWY
o M R4
BaBudc svioyuong MRdo 0
| Eigaywyr diaotdozwy FRP I
[Mopopopgumoks kardaroon SITops |
Ewxrimwaon Emotpogn | ‘Efobog |
B)

~Mepiogryén
Ma aognon deikrn mhaompdtnTag p , = 2.6
Amairoupsvo wayog FRP yia v svioyuon  ty = 0.51 [mm]

Yogaopa FRP maxoug |n_51 [mm]

ATamTolpsvoc aplBudc atpwoswy ;1

Egappofopevo maxog FRP t: = 0.51 [mm]

EmoTpogn xwpig EmoTpogn pe

X ; ‘Efodo
Emrihucn Emrihucn LI
v)
-Evioyuon ot Kdapyn ~Evioyxuon ot Tipvouooa
Eppaddv Giaropric FRP Ar= 0 [mmz] Mayog FRP tf = 0 [mm]
MpdoleTn TEpvouTa V= 0 [KkM]
Potn avToxnc PeTd Tnv evigyuan Mpg= 0 [ kNm] e
Afovikn G0vapn perd Tnv svioguon  Mpg= 0 [ kNm ]
Mayoc FRP ty = 051 [mm]
Potn avtoxfic Tpiv TNV svigxuan MRao= 0 [ kNm] AgikTne TAaaTIpaTTaC Hap= 26 [-1
PETATOTITEWY
o M pd
Bafuog vioyuang MRg.o =0
| Eigaywyr diaordoewy FRP
MNopopopgumok kordaraarn SaTaps |
Exrdmwan EmoTpogn Efodog

©)
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Eikéva 4- 25: AmroreAéouara avénong o€iktn mAaoTiudtnrag uA yia 600 GTPWOEIS

UAIKOU
ENIZXYZH XE KAMYH ENIZXYZIH ZE TEMNOYZA MNEPIZ®Ir=H |
- Eioaywyn Asbopéviov
— 2KupodEUa
¥ Komnyopio fi = AvToxh oyelospod
C2025 - foq = |0 [NimmZ]
—ZuvBera Yhikd
MiTpo shaomKeTnTag Ef= [1054  [kN/mm?]
AvToyf oxchiocuol feg = 986 [N/mmZ]

Evepyf avroxf oxebioopol

fee = [08 | x Ty

m Omhiouol A roune

XaopokTnmonich ovToxn xahuba Faik = |420 [ M/ mmZ]
: = . ATrboTacn ouvBEThpa = = IE‘:.E [m]
I b { Eppabov ouvBeTnpay ovd SBizuduvon Mot = 1316 [ mm< |
- Tumog Aiatoufic ETnkGAUWn oTTAT Y c = 10.03 [m]
{* OpBoywwiko utrootipa  Kukhikt utroonipe | — Znrodueva MNpoBAnuarog
 AZOVIKI KaTamovinon N
— Mewpetpia Aiatounic ¥ Alinam ovTogng Fona = |38.7 [N/ mm=]
MAdroc b=[08  [ml [T BbLnon oplokis GEovIKAC TORIOTE Scow = |0 [=1]
“Ywor Fa FT [m] = WKM@Wﬂm apahhnAa oy @
Arxmiva kopTriTog ywwiog R = Iu._u5 [m] [T psyihn ThsUpd
AP ETPOC D= [o [m] AUENON BeikTn TAQOTIPATATAC U ;= [54 [-] MéaAsdopiva
(a)
-Evioxuon os Kapyn rEvioyvon ot Tipvouvoo
Eppaddv Biaropric FRP Ar= 0 [mm? | Mayoc FRP t.= 0 [mm]
MpdoBeTn TEuvouoa Vig= 0 [KM]
PoTrr avToxnc WeTd TV svigyua Mpg= 0O kMm .
n KNCu mn a¥uan VIRd [ 1 ~MNepiogven
Atovikn GOvaun peTa tnv svioguan  Npg= 0 [kMm]
MNagoc FRP tr= 1.01 [mm]
Potn avToxric Tpiv Ty eviaxuaon Mpdg= 0 [kMm] AgiKTnG TAQOTIHATNTAC Ha= 5.1 [-1
PETATOTITELV
Butubc o M g .
aBpog evioguo =
HOC Bvia¥uanc MRdo

Mopopoppooiokl kardoraar BioTopf

| | Eigayuwyn diagtdoswy FRP

Exrimwan EmoTpowpn

‘Etobog

(B)
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~Nepiogrygn

Ma aotnan GeikTn TAGOTIPGTNTaE Y p=51

Amaroouevo Tayog FRP wa v evicyuon  ty = 1.01

Yygaoua FRP mdyoug |n_51 [mm]

ATaToluevos aplBuoc oTpwotwy . 2

[mm ]

Egappodopsvo maxoc FRP t: = 1.02 [mm]
EmaTpogn xwpic EmaTpogn pe .
X ; E€obog
Emiiuon Emiduon
(v)
-Evioyuwon ot Kdapyn rEvioyuon ot Tépvouoo
Eppaddv Biaropric FRP Ar= 0 [mm? ] Mayog FRP t.= 0 [mm]
MpdoBern Tépvouoa V= 0 [kM]
Potrn avToxnAc WETa TNV eviayuon Mpg= 0 [ kMm] I ——
Atovikr] G0vaun perd tnv evioxuon  Mpg= 0 [KMm ]
Mayog FRP ty = 1.02 [mm]
Potn avToxic TpIv TRV eviaxuan Mpdg= 0 [KMm ] AgiKTn¢ ThOOTIPATNTAL Hp= 5.2 [-1
PETATOTIgEwWV
o M g
BaBpdc evioxuanc MRao 0

Mopopoppumokn kaTdoToon SITTopRg

| Elgaywyn dlagtacswy FRP

Exrimwon Emotpogn |

‘Efobog

©)
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Eikéva 4- 26: AmroreAéouara avénong o€iktn mAaoTiudtnrag uA yia 600 GTPWOEIS

ENIZXYZH ZE KAMYWH
~Eioaywyn Asbopévov

ENIZXYZH ZE TEMNOYZA

UAIKOU

MEPIZOIM=H |

r h

— Tummog Aiarounic
f+ OpBoywvikd urroor/po © Kukhiko uTrooT/pa
~lewyperpia AiaTopnic
MAdrog b= Iu.s [m]
Yigoc h = W [m]

AgTiva KopTTiToc ywviog R= Iu,us [m]

D= IEI [m]

LadpETpOC

— Zxkupodeua
{+ Kamnyopio f ™ Avroxf oxeBioopod
C20/25 - for = |0 [M/mm2]
- XuvBera Yima

Mérpo ehoomkdTnTog

Ef = |1us.4 [ kN ¢ mm 2]
fig = ’F [Himm2]
frae = |ﬂ.3 x fey

AvToy oyeboopod
Evepyil avroxh oxehiooyod

— O LT A oG

Xopokmmomkn ovioxh xaAupo fwc = |420 [ mm2]
ATTOCTOOT TUNBETT MUV 5 = 10.2 [m]
Epfodov ouvlempwy ova GizdBuvar Act = |316 [ mm? |
ETriaAugn oTT sy C = |o.03 [m]

— Znrodpeva MpoBAnuatog

" AfovIKN KaTardvnon

[F AUEROT ayroRnc focd = [287 | [N/mm?]
[~ Altnor oplokfs ofovikfc TERIOT G Egeud = |0 [-1

' OpIgOVTIO KaTarovnon TapdAinAa oy @
v pikpn Thupa
[T peyiin mheupi

AUEnon BeikTn TAQOTILGTNTAC Hp= I.'r'.ﬁ [-1 Méa Aedopeva |

—Evioyuon of Kapyn

Eppaddy Biatopric FRP A= 0
PoTn avToxrc JETa TV svigguan Mrg= 0
Atovikn GUvapn peTd Ty svioyuan  Mpg= 0
POt avroxric TpIv TNV eviaxuan Mpgg= 0
i i M Rd
Bagpag svimuaong MRdo - 0

Mopopopywmakr] KaTOOTOOT BIGTOPG

(a)
Evioyuon o Tipvouoo
[mm? ] MNéyoc FRP t,= 0 [ mm]
MpdaoBeTn TEUvouaa Vg= 0 [kM]
L - Nepioeryén
[ kMm ]
MNdyoe FRP ty = 1.51 [mm]
[kMm] AgikTng TAOTIHATTAG Ha= 7.6 [-1
UETATOTITEWY
| | Eigaywyn dlaotdoswy FRP
Exromwon Emotpogn ‘Etobog
(8)
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~Nepiogrydn
Ma adfnon Geikrn TAaomipoTnTac Y A=T76
Amarmolpsvo Tayog FRP ywa v svioyuon  ty = 1.51 [mm]

Yoaopa FRP mayoug |n_51 [mm]

AT@ToUPVOC aplBPoc oTpwaswy . 3

...................................

Egappoldpsvo Tayoc FRP t; = 153 [mm]

EmoTpognd xwpic EmoTtpogn pe EEoboc
Emihuon Emihuon
V)
-Evioyuon o Kapyn rEvioyuon ot Tépvovoo
Eppaddv Siatopric FRP A= 0 [mm2] Maxoc FRP tf =0 [mm]
MpdoBern Tépvouoa Vig= D0 [KM]
PO avToxng JETa TNV evioykuon Mpg= 0 [kNm] “Nepiogpiyen
Atovikn BOvapn peTd v evioyguan  Mpg= 0 [KNMm]
Mayog FRP ir= 153 [mm]
Pomr avToxnc Tpiv TNV eviaxuon Mpdp= 0 [KMm] ALiKTNG TAQOTINOTATAC Ha= 7.7 [-1
PETATOTITE WY
i i M pd
BaBuog svioyuancg MRdo =0

| Eigaywyr| diaordoswv FRP
Mopopoppwmak KaTdoTaar Bigraphg |

Exrimwon EmoTpogn | ‘Efobog

(6)
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Agiktng NAaotipdTnTag My

N W OO N

2xhua 4- 15: Aidgypauua avénong deiktn mAaoriudtnrag u

AIATPAMMA AY=H2HZ AEIKTH NAAZTIMOTHTAZ p,

7,6
Ey;=105.4 MPa ®
51
o
2,6
®
1 2 3

STPWOELG

2xHua 4- 16: Suykpitikd didypauua auénong 0€iktn mAaotiuorntag ul yia yia atpwaon

UAIKOU

2YTKPITIKO AIATPAMMA AYzH2H2 AEIKTH
NAAZTIMOTHTAZ p, (1 ZTPQZH YAIKOY)
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2xHua 4- 17: Suykpitikd didypauua avénong o€iktn mAaariuornrag A yia dUo
OTPWOEIS UAIKOU

2YTKPITIKO AIATPAMMA AYzH2H2 AEIKTH
NAAZTIMOTHTAZ u, (2 ZTPQZEIZ YAIKOY)

2xHua 4- 18: Suykpitikd didypauua auénong 0€iktn mAaoTiuorntag A yia tpeic
OTPWOEIS UAIKOU

2YTKPITIKO AIATPAMMA AY=HzHZ AEIKTH
NAAZTIMOTHTAZ u, (3 ZTPQZEIZ YAIKOY)
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JUUTTEPACUOTO

1. Me Tnv augnon Twv OTPWOEWV Tou UQACHOTOG, autdvovTal Kal Ol TPEIG TTPOg

Olgpelivnon TTAPAUETPOL.
(ONITTTIKA avToX OKUPOSEUATOG, TEMVOUCA aVTOXNAG, TTAACTIUOTNTA
UTTOOTUAWMOTOG Ha)

2. H augnon Twv avwTépw TTAPAPETPWY OE OXEON UE TIG OTPWOEIG TWV UANIKWV Eival
YPOMMIKA.

3. To epapuocBév ammd Tnv kataokeudoTpia etaipia IO apouoiddel peyaAuTepeg
TINEG AUENONG TWV TTAPATIAVW TTAPAPETPWY, KUPIWG AOyw Tou peydAou TTaXoUg
TOU UPACHATOG.

4. Kai pe 1a tpia u@dopara IOM emrtuyxdvovtal €mOuunTtéG TIMEG TOU OEIKTN
TIAQOTINOTNTAG Ha , TIPAYHA TTOU Eival AVAYKAIO YIQ TN CUPTTEPIPOPA TNG YEPUPAG

OTIG AQUENMEVEG ATTAITACEIG AVTICEIOUIKOTNTAG PETA TNV gvioxuon.
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