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KaBnynthc
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EYPQKQAIKEZ
Euvpwrdika TTpétura (EN) yia Tov Zxediaopo

EN 1990 Eupwkudikag O:
Baoeigc Zxediaopol
EN 1991 Eupwkwdikag 1:

Apaosic

EN 1997 Eupwkudikag 7:
FewTeXVIKOG ZXEDIAOUOC

EN 1998 Eupwkudikag 8:
AVTIOEIOHIKOG ZXedIaopuog Eopéwv

EN 1992 Eupwkuwdikag 2:

2 xedlaopog opéwv and ZKup6depa
EN 1993 Eupwkudikag 3:
Zxediaopog Bopéwv andé XaAupa
EN 1994 Eupwkuidikag 4:

2. xed1a0p6¢ ZuppeikTwy Eopéwv and XaAupa
Kal ZKupodepa

EN 1995 Eupwkuwdikag 5:

X xediaopoc =UAivwy Topéwv

EN 1996 Eupwkwdikag 6:

2 xedlaopog opéwv and Toixomolia

EN 1999 Eupwkwdikag 9:

2 xedlaopog Topéwv and AAoupivio

EN 1998 Eupwkwdikac 8:
AVTIOEIOUIKOC ZXxedIaopoc Bopéwv

1: EN1998-1 Tevikoi Kavéveg, Zeiopikéc Apdoeic,
Kavovikd Ktipia

2: EN1998-2 Tépupeg

3: EN1998-3 AttoTipnon & Evioxuon Kripiwv

4: EN1998-4 Z1Ad, Ae€apevéc, Aywyoi

5: EN1998-5 Ocuehiwoeig, AvtioThpieig, MTewTexVika
Oéuara

6: EN1998-6 TTUpyor, Iotoi, Kamvodoxol

EK8-Mépog 3

Assessment and Retrofitting of Existing Structures
Anotignon tng $époucac Ikavétnrac Kripiwv kai Emeppaosic
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Iotopiko KAN.ETTE.

2000 Opiopég 17-peholc Opddac Epyasiag amé OAZTT
2003 1n ‘Ekdoon Kavoviapol (Zx£d10)

2004 Kpion amé 24-peAn Emitpom ZuppoUAwy
2005 2n ‘Ekdoon Kavoviopou (Zx£310)

2006-2007 ‘EAeyxog Epappooipétnrag Kavoviopol amé 9 MeAeThTikd Mpageia

2009 3n ‘Exdoon Kavoviopou (Zx£310)

2009 Anpdaioc Aidhoyog

2010 4n ‘Ekdoon Kavoviapou

2011 5n ‘Ekdoon Kavoviopou, Evappoviopévou pe Touc Eupwkwdikes
2012 ®EK 42/B/20-1-2012

Avopéveia TlaAaiwv Kripiwv

(a) Méppwon &.0. e apxITEKTOVIKEG UTEPPOAEC
(EAAE1Yn KavoVvIKGTNTAS: VEWWETPIAS 1 avToXhS O€ ETTITTEDD 0poYouU 1 KTipioU)
(B) TTpoodiopiop6C TWV EVTATIKWY HEYEOWY He amAomoINTIKEC maApadoxEéC

(EAAe1yn umoAoyioTikWy Eowy: amoudia XwWpeIKHE avdAuong & d1001doTarng
TAQIoIarn¢c AiToyoyiac)
(v) AiaoracioAdynon pe Siadikacicgc mou ohpspa éxouv avaBswpnOsi

(AvarpiBli mpoooponipara, amovoia ikavoTiKoU oxEdIaouol Kai TAAoTIUGTATAC,
AVETIQPKEIC KATAOKEVATTIKES d1aTdEEIc yia EAAXIOTA Kal UEyIOTd, K.d.)

(3) Zxediaopog yia OeIoUIKEC BPATEIC HIKPOTEPEC TWV AVTIOTOIXWY Yid véa KTipia

Zeiopikég Apaoeig
TlaAaia kripia: 1,75x€ w.x.1,75x0,08=0.14g
Néa kripia (peta 1995): ax2.5/q =.x 0.24x2.5/3.5=0.17g

'14.E~ 1 = Auvnriki Auopévela Tng Taswe Tou 1:3

"3

o

6

o
~
[6)]

Avaoxediaouoc — Oéua AuokoAdTeEPO
ano Tov 2Zxediaopo Néwv KTipiwv

" [vwoeic Aiyec Kal 0X! EMAPKWE TEKUNPIWHEVEC
" Amoucgia Kavoviopou
" Mopypwon Tou Yopéa miOaAvov arapddeKTN, dAAd UTAPKTA

= APéPaiec eKTIUNOEIC PAcIKWY dedopévwy oTnV apxIiKn paon
TEKUNpiwong

= XapnAi wo1éTnTa okupodéparog, Aiappwpévol omwAiopoi,
Kpuppéveg atéAeieg

lMarti xpeialouaore évav Kavoviouéd yia Emreypaoceic;

H peAéTn via eméppaon cival ToAU 81a@opeTIKA Ao Th HEAETN
oxedlaapol £vog VEoU KTIpiou

= AlagopeTikA n diadikaocia Tpooyyionc

= AAAa Ttpdypata xpeidalovrai




Aiadikacia
1° Zvédio:
Tekunpiwon uIoTAUevNG KATaoTaong
2° 2vadio:
AToTiNoN £wAPKEIAC KATATKEUNG
3°_ 2védio:
Aiyn arndypaonc eréppaonc - EmAhoyn Abong
4° 2 vadio:

ApXIKOC oxediaopoc Tng Auong eméppaonc
50 Zvddio:

Tekunpiwon vgioTapevou @opéa

AVTOXEC UAIKWY

OmAiopoi

lMewpeTpia (kai OspéAia)

TTpayparikda gopTia

TTponyoupeveg PAdPec A pBopéc A eAaTTWpATA

== ¥ 136G afiomioTiag dedopévwy (ZAA) - Knowledge Levels (KL)

= > UVTEAEOTEC alomioTiag (AAol cUVTEAEOTEG AOQAAEIAC Vid Td UGIOTAWEVA)

==p N0l oUVTEAEOTEC agpdAciac via Ta véa UAIKA

9 10
Karaokeun Tou 'Epvou' l —_—
Zuvreheotéc aflomioTiac CF (Confidence factors)
EK8-Mépog 3
21aBuec AiomioTiac Acdopévwy (ZAA) Avahoya pe KL
Knowledge Geometry Details Materials Analysis CF
Level
o Simulated desi ccord: Default values i rd with
= YynAn (Full Knowledge) m—) KL3 wihronipocics. || sendarolbotmedt
and consfruction
. KL1 from limited n-situ inspect d LF-MRS | CRg,
- IKGVOT[O|nTlKn (Nor'mCd KHOWICdge) - KL2 = .fr:m limited in-situ testing (ISiopopeik) | _
1,35
- AV&KTﬁ (lelTed KnOWledge) - KL]. . From incomplete original From original design specifications
From original outine | detailed construction drawings with limited in-situ testing
- ;. . , , ’ construction drawings | with limited in-situ inspection or
AVETIAPKAG: emITPETETAI, HOVO Yid deuTepeUOVTA OTOIXEIA W with sample visual | o from extonded in-si testng Al o
sunvey from extended in-situ inspection K2
or =
from full survey 1,20
From original detailed From original test reports with
construction drawings with limited in-sifu testing
limited in-sit inspection or
KL3 or from comprehensive In-sifu testing Al CFus
from comprehensive in-situ _
11 inspection 1,00




21aOuec AfiomioTtiac Aedopévwy (ZAA)
ZKupddepa

® MéBodoi ekTiunong f.: Zuvduaopog_éupeowv peBodwv, Pabuovopnon pe Aiyoug
Tuphveg. Tlpoooxn OTIC KAUTMUAEC avaywyng Kai
oUOXETIONG.

" AmtaiToUpevo TANGOG - Oxi cuAAAPENY, BnA. yid HAOUC TOUC 0pdYoUC Kai 6Ad Ta
SOKINV: doUIKd aTolxEia.
- TouAdxioTov 3 TUpAveC avd opoeldn dopikd oTolixeia avd
dUo opdpouc , omwadAToTE aToV “Kpiailo” dpogo.
= EmmAéov péBodol
(umepnxookoTion 1
KpouaIuéTpnon N
e€0AKkeUONn RAov yia
f<15 MPa ):

- YynAha ZAA/6popo:45% kar.oToix./25% op. oToIX.

- AvekTh ZAAN/6pow0:15% kat.oToIX./7,5% 0p. OTOIX.

XaAupacg

EmiTpémETAI HAKPOOKOTIIKA avayvwpion Kai katdraén,
oméTe h ZAA Bewpeital IkavoToINTIKA

21aBuec AiomioTtiac Aedopévwy

= Aedopéva:

- Iravomointikh ZAA/6powo:30% kar.otoix./25% op. aToiX.

EILMOZ KAI EIMOZ EAI EIMOZ KAT IATABAPH
TEQMETPIA TEZMETPIA TEEMETPIA EIIIZETPSRIESN
$OPEA PHOPEA TOIXOIIAHPS- EITENAYIEQN,
OEMEAIR2ZHE ANSAOMHE ZEQN Kohu T,
OITAIZHE
ATATAZH SVPOT
OITAIZEMOY ?Ir-i];l:)-};:ig «KAEIZEIM O
ATAMETPOZ _,b; -";lI G":".E"' ZYNAETHFON
PABAGN T T

21a0Ouec Afiomiotiac Acdopévwy

= TipoéAcuon Acdopévou:

1. Acdopévo Tou tpoépxeTal amd ax£d10 TG ApXIKAGC HEAETNG N oTroid éXEl
amodedelypéva epappooTei

2. Aedopévo Tou TTpoépXeTal ATt 0X£D10 TNG APXIKAC MEAETNG N OTToid £XEI EPAPIOOTED,
He AiyeC TPOTOTIOINCEIC IOV evToTicOnKkav KaTtd Tn digpelvnon

3. Acdopévo Trou TTpoépxeTal Ao avagopd, o HOPPH KEIPNEVOU UTTOUVAUATOC, O 0X£10

NG ApXIKAG HEAETNG.

Acdopévo mou éxer diamoTwOei A/kal ueTpnBei f/kal amotunwOei afidmoTa

Acdopévo Tou éxel TpoadioploTei He EUPETO TPOTIO

Acdopévo Tou éxel eUAOYwC BewpnBei katd kpioh MnxavikoU

Sy ©ogs

Aev untdpxouv dedopéva

AAAec péBodol avaAuonc amaiTouvral

O1 eAaoTikéC péBodoI avdAuong Tou ohpepa xphoidomoloUvTal (yia véa
KTipia) éxouv alomioTia UTTO OUYKEKPIYévEG TTpoUToBédelc Tou oTa
véa KTipia gpovTifoule va tAnpouvTal.

2TIC WEPIOOOTEPEC WEPIMTWOEIC Ol TpoUToBOEéoeIc auTég dev
mAnpoUvTal oTa aAid KTApId.

MéEBodoI AvaAuonc

‘Tie¢ pe autég Tou agopoUv TI¢ véeg kaTaokeuéc (EC8-Part 1)
a) MéBodoc¢ Avahuong opilévTiac ®épTiong (eAdoTIKA)

p) Idiopoppikh AvdAuon ®dopatog ATokpiong (eAdoTIKR)

v) Mn Mpappikh ZTatikh AvdAuon (push-over)

d) Mn ypappikr AvdAuoh XpovoioTtopiac (Auvapikhi)




* TToia N TIUR TOU OUVTEAEOTA OUUTEPIYOPAC q:

Xovdpiknh EkTipnon Aeiktn Zupmepipopdg q via Z1a0pn EmiteAeoTikdTnTag B

EopoppocOévrec Evpevig mopovcia Avcpevic mapovacia 1
Kavovicpoi perétng | toryominphoemv (oto amovcia
(kon kaTookevig) | ovVOAO TOL KTipiov) TOL(OTANPOGEMV
1995 <... 3,00 2,30
1985 < ...< 1995 2,30 1,80
...<1985 1,80 1,30

2TnV TepIMTWON avaoxedldopol e XpAON 10XUPWY VEWV @OpEWV UTO

TpoUnoBéaeig umopei va 1oxUer: Ye 5075 16
2075 7078 G =G\
g

i

0.6< Ye <0.75 tore g = gq

N

véwv Kavovioudy

= TToia n evaAAakTikA Siadikacia: ¢, =m 17

T gival aoToxia;

Avtoxi < ‘Evraon

= Ailakpion oToixeiwv oe «mAdoTiga» kai «WYaBupa»

YaBupd: EAeyxog oe 6pouc duvdpcwy (katd Ta yvwotd M, N, V)
TTAdoTipa: ‘EAcyxog og 6poug mapapopewoswy

Eotw M, =150KNm<M , =200 KNm
2 ¢ ia HEAETN VEOU KTIpiou ppovTiCoupe auTd va pnv 1oxUeEl
2. £va UQIOTALEVO TTOU N avIgOTNTA UTTopEi va 1axUel

Epwriuara: Ti emimeda PAAPn¢ Oa untdpEouv;
TToleg o1 ouvémeleg;
Oa T1¢ dexOoUyE;

Enineda BAaPpnc

21a0uec EmiteAcoTikoTNTAc R Oplakéc Kataotdoeigc (LS)

LS of Near Collapse (NC) mm) Otovei karappeuon (KANETTE), Papiég kau
ekTETAUEVEG PAAPEC, KTiplo TTOAU KovTd oTnv
Kartdppeuon
LS of Significant Damage (SD) mm) AcgaAcia Zwig (KANETTE),
KTiplo [e amodekTéG coPpapéc PAdPeC
OTIWG 0 0XEA1A0UOC VEWV KTIpiWV.

LS of Damage Limitation (DL) ™= Apeon xprion (KANETTE), Mndapivég PAGPeg,

Ta oToixXeia dev £xouv ouoiwdwe Eemepdoel
Thv di1appon Toug
= AIGKpIon OTOIXEIWV OE «OEIOHIKWE TTpwTeUOVTA» Kal

«OEIOPIKWC deUTEPEUOVTA»

2 eIoHIKWG deuTepelovTa: ATOSEKTEC HeYaAUTepeG PAAPpeg

21a0uec EmiteAcoTikoTnTac - Oplakéc Karaordoeig
ZraTiki Opilévtia $épTion BaBuiaia Auavépevn “péxpr Téppa”

Vs V2 Vi pysH-ovER B %%

q—Q—o‘—bll .
N3 b2 i1
‘\—‘\—*—Vil
s 2t
b ammeat
\3\‘2 1 L
(Téuvouaa Baang)

KaumOAn IkavoTnTag

Vs

(ueTATOTION KOPUPAG)

%,5,5; )

{EAagpiéc | Znpavmikéc  Bapiéc | BAGBeg
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lNa woid opiakn Karaoraon Oa yivel o oxXedIAoUOC;

=) EBviko mpoodpThua (TTpéTel va opigel)

MNa wo16 ociopo oxediaopou;

m) EOviko mpoadpThua (TTpémel va opioer)

Mndapvég BraPes | ZoPapéc prafesn | Owovei Katdppevon
1 Apeon Xprion Acopddern ComMg

[Mbavomra YrépPaong
GEo KNG dpdiong o SO ypdvia
2% DL,, SD,, NG,
TIeptod. Emavéh. 2475 xpdvia -

IO,% . DL, SD,ge, NCijs
Ileprod. Emavdi. 475 ypovia
2,0% . DL,y SDge, NGy,
Iep. Emavah. 225 ypovia
W0 DLy, SDs0q, NCyq,

IIep. Emavdh. 70 ypovia

KAN_ETTE == Anuéoia apxii == EAdxi0Toc 0TOXOC KATA meEpimTwon

21aBuec EniteAcoTikoTnTrac kata KAN ETTE.

Meavotnta
YTmépBaong ZeIOPIKAG
Apdaong eviog Tou
>upBatikou Xpévou
Zwng Twv 50 eTwv

Mndapivég BAGBEG
(Apeon Xprion)

2oBapég BAGReg
(AopaAeia ZwAg)

Olovei Katdppeuon

10%

(Zeiopikég Apdoeig
kaTd EK8-1)

Al

B1

r

50%
(Zeiopikég Apdoeig =
0,6 x EK8-1)

A2

B2

r2

H Anupéaoia apxh opilel ote 8ev emitpémetal mBavétnta 50%

=) O KUpIOC TOU épyou B  eTTIAEVEI o1 2
ToixomAnpwaoeig
Méxp! TWwpa TIC ayvooUue. TToia eivai n avroxn (A KaAAiTepa n 1KavoTNTA) SOUIKWY PEAWV
woU dev_mAnpoUv mpolnoOEoeic EVTEXVNG KATAOKEUNG:

Mari;
= ‘EAAcIYN Ttpod1aypapwy TOIOTNTAG KAl TPOTIOU KATAOKEUAG
(31apopéc avroxty, oonvwpara)
= ApéPaiol TpoTo! Tipodopoiwong  (avolypara)
= Aev kooTilel TTOAU va ayvonBei n ouvelopopd TOUG OTIC VEEG KATAOKEUEG

TTapddeiypa
2 UUHETOXN TNV OUVOAIKA avToxn TNG KATAGKEUNG

T.X. - TIEPIOXEC He “KOVTEG avaloveg”

- éMelyn aykioTpwy ata ToépKIA

®épwy opyaviopoc | ToixomAnpwaoeig 2.UvoAo
Néec kataokevég 500 100 600
TTaAaié¢ KATAOKEVEG 150 100 250

2.TIG TaAQI£C KATAOKEUEC 0 POAOC TOUC ONUAVTIKOG
Av ayvonBoUv oThv amoTiNon TWV TTAAQIWY KATAOKEUWY

Avdykn copapwv evioxUoewv (oUXVA avépIKTwy)

- AVETIAPKEIC AYKUPWOEIG
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Marion Papdwv pe veupwoeig oe euBlypappo phkog |,
® > £ pdrion OAiIPopévwy pdPdwy peTpolv Kai ol dUo ato BAIPOUEVO oTTAIONO

(Tmapouaia eykipwTiopoU A Tepio@iEng)

" Tia My, o, 8, f, X 1o/ 1oy min, AV (1/2)lgy min <lo < Loy min=(0.3-F, /S .)-dy,

TTwce viveTal o €AeyX0C TWV APALOPPWOIEWV

% 6! ﬁ‘é

mx. Fia 20, C16, S400: |,,,.=30 d, :
= [ia Th oTpogh Xopdhg atnv aatoxia: O X 1o/1yy min, 0 <6,
Qv Iloy pin=dy -F,/[(1.05+14.5 a, w,,) V]
TIOU TIPOKUTITEI AVaAGYOU UAKOUC HE Ta I0XUOVTA VI VEEC KATAOKEUEC i f §
Marion Aciwv Papdwv pe aykuotpa & euBlypappo HAKOC 8y 8y 8y 8
wapaBeonc | >15d,
® 3 & pdrion OAiPopévwy pdpdwv HeTpoUv Kai ol dUo ato BAIPOpEVO oTTAIoNG
"TaM, o, Gy: TANPEG fy epeAKUOPEVWY pdPpowV P (9_d K=F[ = My ‘LS
® ['ia Tn oTpopn XopdNg oTnv aaToxia: 8, X Ag gy 7 39y
omou Ag=0,016x(10+l,/ d,), av | < 40d, ka1 A4=0, 8 , av | > 40d, 25 26
IKANOTHTEZ MEAQN EAECXOI AZZAAEIAZ
IkavoTnta oTpoPng XopdNC Kara Tn diappoin: 2.17d0un EmiTeAcoT IKOTNTAC:
. = ( v (1), dy , 7 ' : =
0, =(1/r), Li+ar? | o0014 14150 +7( 'Jif‘ Aokoi ka A A (1) 64 = 6,
’ \ 8,/ 1, YmooTuAWpuara
. —AdgpdAcia Zwnhc (SD):
oy Ls tay: (/7 } dyfy Toixeia opBoywvikAg, ¢ , fig (SD) , ' ,
8, =(/r), — 0.0013 + A Mkar I- TTpwTelovTa: Acutepetovra A ToixomAnpwoeig:
2 ! .
Ve Aiaropng 1 0,46, 6, = 0,

Opiakn 1KavoTNTa OTPOYRC XOPONG:
( Jyw |

v
Gy =0.016- (0.3 )
max (0.01: @)

TTAAOTIKO TUAMA 1IKAVOTNTAG OTPOYNAC XOPONG:
f)?w
ap T

Te

, 0.3
! max| 0.0L o C V0.2 f 0.35
¥ =6 —6 = oo1as (0.258") {(7)} (fc) [f«-’s) 25

um u ¥y
max} 0.0L &

max (0.01: @) 022 0.35 [ “Ps fe | _100 pg4
— 7 (ap) 7725 ' (125 )

100p
‘(1_:75 d J

2 YR

Otrou: ypq = 1,5  yia TpwrelovTa 1y deutepedovTa
Yge = 1,3 yia TOIXTTOANPWOEIG

—Qiovei Katdppeuan (NC)

u OT1ou: Ypy = 1,5 yia TpwTeUoOVTa
Yrd Ypg = 1,0 yia deutepelovTa rj TOIXTTOANPWOEIG
Agv atrauteital EAeyX0g 0pIfOVTiWwY DEUTEPEUOVTWV
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IKANOTHTA ZE TEMNOYZA

Aokoi ka1 YmooTuAwpara

VR=h_x

min(N: 0.554,.7, )+ (1 -o,ojmjn(s, uf )I}.lﬁmax(o,i; 100,0,0)(1-0.16 min(5: e, )7, 4, + Vw]

T 4,

‘Omou: Vi = Pyby Ty V=32 (D= 20)

I"ia opBoywvikég diaTopég "1a KUKAIKEG B1aTopEC

Toixwyara

. '/
Ve = 0.85(1-0.06 min5: ugljjtl +18min(015: ANf ]{1 +0.25max(.75:100p,,) 1-0.2min(2:a, |£.b, 2z

e

Kovrtd YwooTtuAwyara (LV/A)2

-
At‘f |(l+0.45(1OOpm))vn’min(ﬁrO:fc)b“.zsi1128

Vi = % (1-0.02min(s: 2 )]' 1+135

KE®AAAIO 8 — AIAZTAZIOAOIHzH ENMEMBAZEQN

8.1 l'evikég ATraITROEIG
~“EAeyx0G SIETIQAVEIWDV

8.2 EmepBaoeig ot Kpioipeg Meploxég PaBdopoppwv Aopikwy ZTOIXEiWV
=sEmepBdoeig e oTOX0 TNV algNoN TNG IKAVOTNTAG £vavTl ueyeBwY opBng éviaong
=sEmepBdoeig e oTOX0 TNV alENoN TNG PEPOUCAG IKAVOTNTAG £VAVTI TEUVOUCAG
=EmrepBdoeig pe otéx0 TNV algnon TNG TOTTIKAG TTAACTINOTNTAG

=EmrepBdoeig pe otéxo TNV algnon Tng dSuokapwiag

8.3 EmepBaoeig oe Koppoug MAaigiwv

=AvETTAPKEIa Adyw dlaywviag BAiwng kOpBou

=AVETTAPKEIQ OTTAIONOU KOpBOU

8.4 EmepBdaoeig oe Toixwpara

=EmrepBdoeig pe 0100 TNV AUENON IKAVOTNTAG EvavTl HeyEBWV opBg éviaong
=EmepBdoeig Pe o1OX0 TNV algNoT TG PEPOUCAG IKAVOTNTAG TEUVOUTAG
=EmrepBdoeig pe otéxo TNV algnon Tng TOTTIKAG TTAACTINOTNTAG

=EmrepBdoeig pe otéxo TNV algnon g duokapwiag

8.5 Epgdarvwaon MAaiciwv

=[1poobrikn amAoul “yepioparog”

=Tolywparotoinon TAAIGiwV

=Evioxuon u@IoTAUEVWY TOIXWV TTANPWOEWG

=[1poobrikn paRdwv SIKTUWONG, HETATPOTTA TTACICIWY OE KATaKOPUPa JIKTUWUATA
8.6 NMpoodnkn Néwv MapdamAeupwyv TOIXWHATWY Kal AIKTUWHATWY

=3 UvOETHOI
= Ogpeliwon VEWV TOIXWHATWY
=sAlo@pdyuaTta

8.7 Emepdoseig og Z1oixsia @gpeAiwong

ZKUpOdepa  XaAuBag

Zoveeta
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ETTIMOPZQTIKO ZEMINAPIO:
«0 NEOZ KANONIZMOX ETTEMBAZENN (KAN.ETIE.) - $EK 42/B/20-1-2012»

ﬁ o= TMHMA
=1 ANATOAIKHE

ITEPEAZ

AiaotaocioAdynon Eneppaccwv

»>Ztépavog Apitoog
KaBnynrric
Turipa TToAirikayv Mnxavikwv, TMavemiorriuo TTatpuv

OAXTT - TEE /Ty. Av. Z1epedg
Aapia, 9/6/2012 !

KE®AAAIO 8 — AIAZTAZIOAOIMHZH ENMEMBAZEQN USRS | M | AEE
8.1 Mevikég ATTaITAOEIG
“EAeyx0g dIETIPAVEIWV

8.2 EmepBaoeig ot Kpioipeg Meploxég Papdopoppwyv Aopikwy ZToIXEiWV
=EmrepBdoeig pe otéx0 TNV algNon TNG IKAvOTNTAG EvVavTl HEYEBWY 0pBNG évTaong
=EmrepBdoeig pe oTéxX0 TNV alENON TNG PEPOUTAG IKAVATNTAG EVAVTI TEUVOUCTG
=EmepBdoeig pe otéx0 TNV algNon TNG TOTTIKAG TTAAOTINOTNTAG

=EmrepBdoeig pe otéxo TNV algnon Tng duokapwiag

8.3 Emeppdoeig oe Koppoug MAaigiwv
=AveTrdpkeia Aoyw Siaywviag BAiyng kéuBou
=AveTrdpkeia OTTAICHOU KOUBoU

8.4 Ereppdosig o€ Toixwparta

=EmrepBdoeig pe o1éxo TNV alignon iIkavetnTag évavtl ueyeBuwv opbig éviaong
=EmrepBdoeig pe o1éx0 TNV algnaon TNG PEPOUCAG IKAVOTNTAG TEUVOUOAG
=EmepBdoeig pe otéxo TNV algnon Tng TOTTIKAG TTAACTINOTNTAG

=EmrepBdoeig pe otéxo TNV algnon Tng duoKapyiag

8.5 Epgparvwon MAaiciwv

=[pooBrikn amAoul “yepioparog”

=TolxwuaTtoTroinan TAaIgiwyv

=Evioxuon u@IoTAUEVWY TOIXWV TTANPWOEWG

=[pocBikn paRdwv SIKTUWONG, METATPOTTA TTAQICIWY OE KATAKOPUPa JIKTUWHATA

8.6 NMpoodnkn Néwv MapdmAeupwyv TOIXWHATWY Kal AIKTUWHATWY

=Y UvOECHOI
= Ogpeliwon VEWV TOIXWHATWY
=sAla@payuaTta

8.7 EmepBdoeig o€ ZToixeia OgpeAimong

BAGReg o€ Aokipio pe Extoieudpevo Zxupd6depa kai BATpa
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BAdReg o€ Aokipo pe ‘Eyyxuto Zxkupodepa, Asia Aiempdveia xwpeig

AaTunTikoUg Zuvdéopoug

5)

P —
3 e b e

LTI |

‘EAeyxoc Xuvepyaciac orn Aienipaveia

Aviowon AoyaAeiac
Ria > Sig

Avrtiotaon Aigmigaveiac Evratika Meyébn

(oc OAiyn, ot epeAkUONd, diIATUNTIKA)
(PA. Key.6)

= EAaxioTra kai Méyiota

wov dpouv oTn diemipaveia

‘EAeyxoc Aiemipaveiwyv

TaAaié okupodepa

Siert, Bl — .
7 - % Vi—j FagFra
——"ra
A
vEo oKUpOdEUa
4
AM' a
Vizil;‘n. — — V ' &
z' z'

M'V'=Pomy, Téuvovsa Adyw®
Opdoemv peTd TNV eméuPfoon

Siem. Slett.
Vi Ve

A f
EAdxioTo TTooooTd BAATPWY 96=A73C.1 > 0,18 Ctm/B
<5 SIna K




D INZTITOYTO OIKONOMIAT KATAZKEYQN

NPOZQPINEZ EONIKEZ TEXNIKEZ MPOAIATPAGEL
(RETEN)

Epyacieq Amokatdéraong Znjiov Kataokeuwv
amé Tov Zeiopo6 kai Aeimoug BAamTikoug Mapdayovreg

Texviké EmpeAntiipio EAAGSag
Aeryva 2008

Exvpdxuvon pe AppoPoAn

TpocToipacia Emipaveiac pe Aspoparodrovo

i
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1|
i




TonmoOETnon evOIGHEOWV OUVOETAPWY OF ETIPNKEIC OIATOHES

TomoBéTnon evdiAueowv OUVOETRPWY OE TETPAYWVIKEG BIATOUEG

NAL

ywvia 45°
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Avolypa Zuvdethpwv 17

OAiBouoa AUvaun Mavoua

A
Fem=4UoHf i, +10n, 115?b N Fup
— —— ——

TpiBry  AVAPTAPES  BARTPQ
“(Trémmieg)”

EAdxioTol 2uvdetnoec Mavoua

EKQZ 2000
. 2
Kai &2 % , 5NA. a, 30.8(nydj‘d_h
aSW fywd fclm t

MpooeyyioTikl Mé6000¢ MovoAIBIKNAC ZUUTTERIPOPAC

k. = 0,80 k, = 0,90 Koy = 1,25 Ke, = 0,80

A A

TTAnpng AAAnAewidpaon

—=— 4

Mepikry AAnAeTtidpaon

—= FAF

Awaxwpiopée

—
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KapmUAeg Evrarikou MeyéBouc-TTapapdppwong pe Ewiokevaopéva Zroixeia

F

- _____MovoAIBIko

ETTIOKEUAOUEVO

[ Fres
// K£ Fres,s
7 \\‘Ku %
6Y Hay: 6u,£ 6u,p 6
F ) K )
K_=_YE K. =.Y& K =De K. =_ut
F
Fyu ¥ 5, K, Bu 8y,

21

ZuvteAeoTéc MovoAiOikOTNTAC

K _ Aoorapyiosmpaypotikod cbvhgTov oTotyEiov
k— ’ , ’
—Averapyio LovoAlOKoy GTotyglov

K SAvro VTPOYLOTIKOD oOVOETOL GTOLYEIOL

r

Avtoyn povoilBikol ctotyeiov

k, <k.<10

K m TPAYUATIKOD 00 VOETOL TTOLYE 0L

2 ~HAaorudtnra povolibixod croiydov

K @au@:payuam{mﬁ oVOvBeToL GToLyElOL
du T

Oploxt Topapoph®act Hovorlbikov Gtorygiov

TTpoaeyyiaTikih MéBodoc MovoAIBIKAC ZUPTTEPIYOPAG
Avtoxfi, TTAaoTipéTnTa, Auckapyia, Ikavétnta Tlapapéppwong Evioxupévou

2 ToIXEiOU = ki (Avtoxh, TTAaoTipéTnTa, Auokapyia, Ikavotnta TTapapdpewong
MovoAiBikoU ZToixeiou )

22

TTpooOnkn Néac ZTpwong XKupodéuarog

EkTiynon 1kavéTnrac

® Me ouvekTipnon Tng oAiocBnong
® TTpooeyyIOTIKG UE XPNON OUVTEAEOTWY HOVOAIBIKOTNTAG

la mAdkeg:

k. = 0,85 k.= 0,95 K, = 1,15 ke, = 0,85

la Aoimtd oToixeia:

k. = 0,80 k.= 0,85 ke, = 1,25 ke, = 0,75

23

AITIOKATAXTAXH IKANOTHTAX IIEPIOXHX
ME MEICMENA MHKH MATIEMENQN PABAQN

L=
ot

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

¢ (IA)A
.ot Bul o,
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KaunTiky Evioxuon

Building Klinkerstr; Amsterd

am,

-

AvaAappavopevn d0vapn emikoAANTWY QUAAWY GUVAPTAOEI TOU HAKOUG aykupwong

Teng et al, 2002

AmooXIoNn EMIKAAUYNG OKUPODBEUATOC OTO TEPAC TOU oUVOETOU UAIKOU 28




‘EAeyxoc AmokoAAnonc

P
Awaypappa Topriou-BUBiong yia Aoxodg Evioxupéveg pe P o - I =
EwmikoAAnTé@ EAdopara
Pmax =
P/2
80 ~‘Plated RC beam: plate rupture Oy — —=T-1—=1,
FO etz : " : Yr :1,2 1,2bjtj
60 Plated RC beam: debonding L L,
iz‘, 50 - ‘ ; Ac BewpnBei h mepimTwon piag dokol améd okupddepa C16/20 mou evioxUeTal oTo
E A0 A i o U"P:'ated ch beam ™ epeAKUGLEVO TTéApA e éva éAaopa IOTT-AvBpaka, Tidxoug Tj=1mm kai TAdToug
30141 bj=1/2by. E€etalovTag Tnv 2n popen acToxiag Aaupaverar:
20 TV 2 2
o — ﬂ | fym= 0.3133=0.3162° =1.92MPa kai
0 2 4 6 8 10 12 14 16 18 B 200x1.92x10°
& ) O orit =1.15 =504 MPa
entral deflection (mm) 2
= XphAoipun TEXVIKA yia evioxUoeic yUpw amd véa avoiydata o wAGKeG, Toixwpara
29 30
t i T =0 it ~L
‘EAcyxoc Amooxionc AKpou
KANEIIE (2009)
Vsd OTTOA. = Vcd ,OTTOA Msd QOTTOA. <0.67 MRd,onTo)\ -
4
T .
1 i 1] 1 ! 1] 1 %
i A AL AT
Py — 1 — I R
e
: £
<
g 5 200
£
S & 100
13
8
-

Rostasy, 1997

AjOjq

sdj — Vsd,on'rc'))\.
ASO fydo +A101d 31

0 100 200 300 400
Hepapatikdg Metpndeica Avroy, Vexp

MiToAidng, AidakTopikn AlatpiBn 2009, AI'IG;




Kapyntiki Evioxuon pe OmwAiopyoUc evroc "AuAakiwv”

(Aev kaAUnTeTal and Tov KAN.ETTE.)

oKUpOBEPA

Adpeg - Prrivn

EykiBwriopévn
papdog omAigpoU

33

Aépeg - Pnrivn

Aufnon $épouocac IkavéoTnrac ‘Evavri Téuvouoag
Avemtdpkela Evavri AofhAc OAiyne  (Vsd>Vrd2)

" Me mepiopiyén
fck‘C = (1 ,125+1,25aw,, )fCk
" Me TpooBnKN VEWV GTPWAEWY OKUPOBEUATOC
® kAe1oTOG pavduac (ouvioTdrar)
" tpimAcupn evioxuan

g
.,!LAA

i
8
i
i
i
i
i
i
i
i
i
i
Y
i

3

A

(@) (D) (v)
EvdeiKTIKoi TpoTOI evioxuang ae 31ATUNoN £vavTi avemdpkeldg o Aogh BAiyn:
(a), (B) KAeiatég evioxUoeig, (v) AvoiKTEG evioxUoEIg

Ved ﬁi [VRd,r * VRMJ

34

Avettdpkeiad OmAiopoU Aidtpunone  (Vsd>VRrd3)

" Me p6oOeTeC OTPWOEIC OKUPOJEUATOG
" Me e€wTepika oToixeia amd xdAupa h IOTT

DEEW

(@) (B)

Ev3eikTIKoi TpoTIO! avnoxuong oe 6|aTunon évavTl avemdpkeldg omAiopoU d1IdTUNONG:
(a), (B) "kAcioTR" evioxuaon, (v), (8),(c),(oT) "avoikTh" eviaxuon pe aykupwpéva drpa &
(Q) “avoikTh" evioxuoh amodeKTH KaTd TapEKKAIoN 35

Aiatuntiky Evioxuon pye IOTT

A (a) ®) K

® H vaon oTic ivec e€apTaral and To €UpoC TNG PWYHAC TOU
YEQUPWVOUV.

= Aev umdpxel avakaravopn TG évraonc

" AogToxoUv ol ivec oTn ©éon (a) mpiv KaAd-kaAa
gvepyonoinBouv o1 ivec otnv Oéon (P)

=) Méon TIPR avToxng = % max Avroxng == k = 0,5

36




AIKO KAwPO
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Tepiopiyén pe IOTT

39




o. A
neporypévo pe FRP
e, rm ¥ .
s TEPLOPLYUEVO g
fo otoyeia xdAvpo
AmEPICPIKTO
fe Y
0,85f¢
|
|
' ! >
0 coy € co € cu, FRP € ous €
XaAUp3ivn mepiogivén e., =0,0035+0,lawm,

TTepiopiyén IOTT pe ivec dvOpakog e, =0,0035 (f, :f,)’

Tlepiopiyén IOTT pe iveg yuaAiol Siu =0,007 (f: 3fc)2

omou 1o =(L125+1,25aw,) f.
41

Araitopevoc OmAiopoc TlepiopiEnc - AUEnon TTAaoTipéTNTAG

ATaiTnon 2 10X€UOUEVOU G:
= YmoAoyiCeTal o amaiToUuevog SeiKTG oUNTIEPIPOPAS q,, = q/q,
(g, mapdyovrag umepavToxng dopunuarog kard EC8)
= YmoAoyileTal o amaiToUPevog S€ikTNG TTAAOTIHOTNTAC O€ OPOUG HETAKIVAGEWV:
q, OwwvT>T,

Hyq = T ,
1+TZ( q,-1) OwvT<T,

= YmoAoyileTal N amaiToUUevn TIPA Tou €iKTN TTAAOTIUOTNTAC 0E 6POUC
KauUTuAOTNTAG :

(Mg - D:(Uye- 1) = 3
= YmoAoyieTal n amaiToUpevn péyioTh OAITTTIKEA TTapapoppwon oKUpodENATog:
8cu = 2’2'1‘]‘1/r 'Ssy v
= OYKOUETPIKO HNXAVIKO TT000OTO TepiopIEng w, :
XaAupdivn TTepiopién: €., =0,0035+0,1-a-w,
, . - © 2
TTepiopign pe CFRP: ¢, =0,0035(f; .fc)2 he £ =(1,125+1,25.a-w, ),
TTepiogiEn pe GFRP: ¢, =0,007(f; :f,) 42

Araitolpgevogc OmAiopoc TTepiopiEnc - AUEnon TTAaoTipéTNTAG

ATdiTnon > ToX€UOUEVOU M.
Opoiwg pe SeikTh CUPTTEPIPOPAS G, HOVO TTOU TO Hy avTIKABIoTATal HE My,

Amaithon EmBuuntic Tkavétnrag Fwviag > Tpogng Xopdng 6,
YmoAoyileTai n . HEOW ag10TIOTWY GUGXETIOHWY HE TN Mg

eu,(m = ue,om : ey

Omoun 6, :
IMa dokoU¢ h uTooTUAWUATA

la Toixwyara

L L 1/r) d.f
0, =(1/r), M2 4 0013(”151}(1”)&% ey=(1/r)y%Jro,ooz(l—o,lzsﬁ}r()7yby
y v 3 ’ L

8t 8L

H ouox£Tion TWV Hg Kai Wy YiveTal péow TWV oxXE0EWV:

s

" Ry =l Un oXNUATiopoc TAAOTIKOU pnxaviagpol opdpwy

n “' :H Htot
0 dH

op.

mOavos oXNUATIONOG TTAAOTIKOU HNXaviopoU oe 6p0Yo

M1/r,0u't. :3ud,an. _2 - ECu,l.)'.'rt - va“" 43

ENIZXYZH KOMBON

TTpooOnkn x1aoTi KoAAGpwv and XaAUPdiva oToixeia

44




Ewiokeun pe pnTivevéoeig

45

ENIZXYZH KOMBON

TTpooOnkn emikoAANTWY eAdopaTwy amd XaAupa

46

Evioxuon koppwv pe IOTT

47

CEA, Sacley




Evioxuon Toixwparwyv
" AmokaTtdoTach AVETTAPKWY Avapovuwy
‘Omwcg Kai 0Ta uTooTUAWWATA

B AUEnon ®épouoac IkavoTntag Evavri Kapyng
TTpooOAKN UTTOOTUAWRATWY 0TA dKpd

‘/MovénAsupn gvigxuon Kai TpooOnKn UTTOGTUAWUATWY

Evrimynom
L] 4 [J
o o o o
- AN

Frdpryow toipmpe

‘/OAénAeUpog KAg10TOC pavduac (ouviordrar)

Enwioyp om

4

ES |
55 B H|
=9 - &

Ymdpyow Toiyw e

]
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Evioxuon Toixwpatwyv

" AUEnon @époucac IkavoTntac ‘Evavri Tépvouoag
‘/AVETpoKCIG Aoyw Aonc BAiyng KoppoU
TTpooOnkn véwv oTpwoswv okupodEpartog i pavdua
AveTidpkela oTAiopoU 81dTunong
TTpoaBnkn EEwtepikwv aToixeiwv xaAupa i IOTT A pavdvag
® OAioOnon Toixwparoc
\/T[pooer'u(n KATAKOPUPWY HETAAAIKWY OTOoIXEIWY EKATEPWOEV Tou appoU
Tomikog pavduag
" AUEnon TTAaoTipéTRTAG
(Aev poogépovTar o1 péBodol epio@ivEnc)

\/Aognon diatopnc OAIPopevoU méAUATOC
Ue TPooBnKn £YKAPTIoU TOIXWHATOG
pe TomikA d1eUpuvon Tou dkpou

4 TonoBéTnon eykapoiwv diaumepWyVv TQIKTAPWY

50

Euparvwon TTAaiciwv

= 3 nuavTikh AUEnon The Auokapyiac kai Tng ZeIoUIKAG avTioTaohg Tou popéd
Mopyéc:
» TTpooOnkn AmAou “Tepioparog”
= Toixwpartomoinon TTAaiciou
= Evioxuaon Yelotapévwy Toixwv TTAnpwoewg

Kpiowpa onpeia Tng peAéTng

= EAeyxoc emdpkelag HETAYOPAC TEUVOUTAC OTIC OTABUEC TWV 0pOYWY

= Mikpfy Aovikp — Melwpévn Evepyog Auokauwia, MeydAn Z1po@r oTo
OcuéNio

KataokeuooTikd @éparta
= AuokoAia oKupod£TIong (AVETTAPKAG TTPOCRACN OTNY KOPU®N)
= AVTIMETWTTION CUCTOAAG ERpavong

51

TTpooOhkn AwAol “Tepiopartoc”

* ToixWwyara amo: a) Aomho A oTTAIoUéVO OKUPOdEUa
(emi ToMOU KaTaokeualdpeva h TOOKATAOKEUAOUEVA)
B) AomAn K oTtAlopévn ToiXoTrolid

= Aev Aappdvovrar £1dikd pétpa oUvdeonC Tou YeEUiOHATOC HE TO
TAdicio

= Tlpooopoiwan Tou yepiopaTog péow diaywviou OAITTHPA
= XapnAn TAAoTIPOTNTA. ZuvioTdTal m<1,5

TTpoooxn

TTpéaBeTec Téuvouaeg oe AokoUg Kar YmooTuAwpara

52




Toixopatomoinon TTAaiciou

Epgparvwoeig Taxoug HIKpOTEPOU h ioou pe To TTAATOG ThG doKoU

7

=
&

=

Eugpatvwoeic dxoug peyaAUTEPOU Tou TTAATOUC ThC dokoU

‘) (2
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Toixwparoroinon TTAaigiou
TTpooopoiwpa EAéyxou Emdpkelag

h
et AokoUpevn  Téupvouoa  oTo
Toixwpa:

.
N, - L

N
el 2V

ﬂ F;,:Vs—iRC
g P YSd

—  —5

‘EAeyxoc AvrioTaong ®arvwparog:

= OAiyn Alaywviou ONITITAPA:

b, = evepyod mAdTog Siaytviou OAITTTAPA

A= 0,4, ouvTeAeoTNG aTTOPEVOUTAG OTTOKPIONG
ToU dlaywviou BAITTTAPA PETA TV

UTTEPRaON TNG KPIOIUNG TTAPGUOPPWOTG TOU

Ns :%Fs NR :}\'f(, tw bw

f. =0,6f,

= AiIGTunon Kat@ MAKog Twv AIETTIQAVEIWV:

£ 1 h 1
Firome =K _INR >§n5Du By a. :?Fﬁl,,optg >EnvDu
EAdxiotn moooTnTa PANTPpWwY 3816 avd péTpo TNG TTEPINETPOU KAl Pyin
54

Evioxuon Ygiotapévwy Toixwv TTAnpwoewg

*  Me apgiTAcupeg oTTAIOUEVEG OTPWOEIC EKTOE EUOUEVOU OKUPOSEUATOC XWPIG
UTTOXPEWTIKA aykUpwan aTo TepipdAAov TAaigiwpa.
EAdxioTo Taxo¢ otpwong 50 mm
Min pv= pn=0,005
E€aopdAion Tng amd KoivoU AeiToupyidc UQIOTAUEVNG TolixoTroliag Pe TIg dUo
OTPWOEIG EVIOXUONC HEOW BIAUTTEQUWY KOXAWTWY CUVOETHWY:

=  AvTioTaon eVIoXUHEVOU Toixou = AvTioTaoh AooU BAImTHPa

2 7nal

\]
‘\2

]
m

s
<
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MPOXZOHKH NEQN MAPAMAEYPQN TOIXQMATQN H XAAYBAINQN AIKTYQMATQM
(AUon Trou armraiTei I51aiTEPA UYPNAR HEAETNTIKN KOl KATOOKEUAOTIKI EUTTEIPiQ)

.,

V7777777 A 777777,

AetrTopépeia A

N
&\

NerrTopépeia A- Kdtown

ZUVIOTWHEVN B£01 TOIXWHATWY
EvdeikTiKA S1dT0EN cuVBiopwY

N
N

N
&\

ZuvioTaTai: % m %A

(a) O cuvduaopdg TNG BePEAiWONG TWV VEWV TOIXWHATWY HE TIG UPIOTAHEVEG BEPEAIWOEIG
(B) H kard 1o duvarov augnon Tng afovikng duvaung mou Ba avaAdfouv Ta véa med)pug%
KOTA TOV OEICUO
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ENIZXYZEIZ ZTOIXEIQN OEMEAIQZHZ
" Avetrdipkela ETTIQAVEIAG £dpPACNG
" Avetrapkég Uyog
m=) AUl¢non dIooTAoEWV

>UVOUOO NGOG PE EVIOXUON KATAOKOPUPWY JEAWV

P tana
Z ASW >-n <
ywd

EVOeIKTIKA evioxuon TTESIAWV PE TNV TEXVIKA TWV avOuwy, 58
oétav n eméuBaon TTEPIAAUBAVEI KAl EVIOXUGH TOU PEPOVTOG KATAKOPUPOU OTOIKEIOU

AvdpTnon

www . episkeves.civil .upatras.gr
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