Amotipynon kai Eweppaocic
oc Yoiorapeveg Karaokevég pe paon
Tov Eupwkwdika 8 kai tov KAN.ETTE.

>Ztépavog Apitoog
KaBnynrric
Turipa TToArrikawwv Mnxavikay, TTavemiorhiwo TMarpuv

EK8-Mépog 3
Assessment and Retrofitting of Existing Structures

KANONIZTIKO + TTAHPOZOPIAKO

+ | oz || ToIXOTTOIIA ||  ZIAHPEE |

E6viké TTpoodpTnua

+
KAN.ETTE.

Q¢ mpéTUTIO YVIa KaTdok.) O.%.
EAOT mepiAappavov
ZUUTTANPWHATIKEG
Mn avTikpouwpeveg diaTdéeig

Avopéveia TlaAaiwv Kripiwv

(a) Méppwon &.0. e apxITEKTOVIKEG UTEPPOAEG
(EAAE1Yn KavovIKOTNTAS: VEWWETPIAS 1 avToXhS O€ ETIITTEDD 0pdYoU 1 KTIpioU)
(p) TTpoodiopIoP6G TWV EVTATIKWY HEYEOWY He amAomoINTIKEG mapadoxEéC

(EAAe1yn umoAoyioTikWy Eowy: amoudia XwWpIKN¢ avdAuong & d1001doTarng
TAQIoIaKrnc AsiToypyiac)
(v) AiaoTacioAéynon ue diadikaciec wou ofpcpa éxouv avaBeswpnBei

(Avarpifti mpodouowpara, amrovoia IKavoTiKou axEdlaouoU Kal TAQoTILIOTNTAC,
AVETIGQPKEIC KATAOKEVAOTIKES d1aTdEeic yia EAAXIOTA Kai YEyIoTa, K.d.)

(3) Zxediaopdg yia oclopIKEG dPATEIC HIKPOTEPEC TWV AVTIOTOIXWY Yid VEa KTipia

Zeiopikég Apaoeig
TTaAaia 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

0.14 1.5 1

0.17 35 3

= Auvnriki Auopéveia Tng Tafswe Tou 1:3
0.17 3.

3

(63}

Avaoxediaouoc — Oéua AuagkoAdTeEPO
ano Tov 2Zxediaopo Néwv KTipiwv

" [vwoeic Alyec Kal 0X! ETAPKWE TEKUNPIWHEVEG
" Amougia kavoviouou
" Moppwaon Tou wopéa miBavov anapddekTn, aAAd UmapKTA

" APiPaiec ekTIUNOEIC PAciKwyY dedopivwy 0TV AapXIKA paon
TEKUNPiwong

= XapnAi wo1éTnTa okupodéparog, Aiappwpévol omwAiopoi,
Kpuppéveg atéAeieg




lMari xpeialouaore évav Kavoviouéd yia Ereypaoceic;

H peAétn yia eméupPpaon civar ToAU S1apopeTIKA aTtd Th HEAETH
oxedlaopol evoc vEou KTipiou

= AlapopeTikA n d1adikacia TPooéyyiang

= AAAa TtpdypaTa xpeidovral

Aiadikacia

1° Ztédio:

Tekpynpiwon UYICTAUEVNC KATAOTAONC

2° _Zvado:

ATOTIUNON ETAPKEIAC KATATKEUNG

3°_ 2védio:

Aqyn arépaong emépupaong - EmiAoyn Auong
4° 2 vadio:

ApXIKOC oxediaopdc Tng Auong eméppaonc
S0 Zrvadio:
Karaokeur Tou 'Epvou' l —_—

Tekpunpiwon vgioTapevou @opéa

AVTOXEC UAIKWY

OmAiopoi

MewpeTpia (kar OepéAia)

TToayuatikda gopTia

TTponyoupeveg PAdPec n pOopéC A eAaTTWHATA

== ¥ 130G afiomioTiag dedopévwy (ZAA) - Knowledge Levels (KL)

== > UVTEAEOTEC ACIOTIOTIAC (AAAOI CUVTEAEDTEG GOYAAEIAG YIA TG UPIGTANEVA)

==> NE0I CUVTEAEOTEC AOPAAEIAG YIA TA VEA UAIKA

21aOuec AfiomioTtiac Aedopévwy (ZAA)

" YynA# (Full Knowledge) —) KL3
= Ikavomointikh (Normal Knowledge) — mms) KL2
" AvekTh (Limited Knowledge) ) KL1

" AVETIAPKNG: EMITPETETAI, HOVO YIa OeuTEpEUOVTA OTOIXEIA




2uvteAeotéc aflomioriac CF (Confidence factors)

21aOuec AfiomioTtiac Aedopévwy (ZAA)

Aev untdpxouv dedopéva

. 2 Kupodepa
EK8-Mépog 3
: = MéBodol eKkTipnong f,.: Zuvdudopdg éppeowv peB6dwy, Padpovéunon pe Aiyoug
Avdhoya pe KL ¢ mupfiveg.  TTpogdoxh oTic  KaumOAeg  avaywyng Kai
Knowledge Geometry Details Materials Analysis CF OUOXETIONG.
Level
Simulated design in accordance | Defaul values in accordance with u AT[G|TOL')LIEVO T(Ar']eoc - Ox1 oUAAPBNY, dnA. yia 6Aoug TOUC 0pOYoUG Kail 6Aa Ta
with relevant practice standards of the time of . ,
and construction BOKIIJLUV: 5OUIKG agTolxeid.
KL from limited in-sifu inspection and LF-MRS CFy, a o . ; . . .
from limited in-sftu testing (IS1opopgikr) | _ - TouAdxioTov 3 TTUpAveC avd opoeidn dopikd oToixeia avd
1,35 800 opdwoug , omwadATIOTE aTov "Kpioiuo” épogo.
. cinel out From incomplete original From original design specifications " EmitAéov UéeOBOI Vol SAA/E 459 /25%
rom onginal outiing i i ith limi in-sft i N , o 5 (] . . (] . .
conslrucl?cn drc_xwmgs iﬁ:lllﬁifggsf:i?}:mg;\;\;as :ﬂh limited in-situ testing (UTTCanOO'KOTTIO’n f ynan opowo KAT.OTOIX 0p. OTOIX
KL2 with sample visugl | o | fromextended in-situtesting Al CF.., KpouaIUETPNON A - IkavomoinTikA ZAA/6popo:30% kar.otoix./25% op. aToix.
survey from extended in-situ inspection _ - SiéAKCUO' AU VI
from fuTIrsuNey 1,20 £ 15 MP:; v - AvekTh ZAN/6powo:15% kart.oToIX./7,5% 0p. OTOIX.
g :
r I detailed From original test reports with G
consinchondrownge wih | limitod i esing XaAupag
limited in-sifu inspection or , , , .
KL3 or o from comprehensive in-situ testing Al CFis ET[ITpETTSTGI HAKPOOKOTIIKN avayvwpion Kai KGTGTGEH,
e corprehensive -t o omoTe n TAA Bewpeital IKavoToINTIKA o
Id ’ [ 4 Id ’ J 4
21a06uec AfiomioTiac Acdopévwv 21a06uec AfiomoTiac Acdopévwv
) = TipoéAcuon Acdopévou:
= Acdopéva:
1. Acdopévo Tou mtpoépxeTal amd ax£d10 TG ApXIKAG HEAETNG N oTroid éXEl
amodedelypéva eQappooTei
EIAOT KAI EIAOE KAT EIAOT KAT IAIA BAPH . ) o . ) o .
FEQMETPIA IEQMETPIA TEQMETPIA EMMIETPQEEQN 2. Aedopévo ou mpoépxeTal amod oxE310 TG ApXIKAC HEAETNC N oTToid éXEI EPAPUOOTEI,
POPEA POPEA TOTXOTIEHPS- ENENAYESR" € Alyegc TPOTIOTIOINGEIC TTOU EVTOTioONKav KaTd Th di1epelivnal
OEMEAIQTHE ANQAOMHE TEQN K. HEBIvec Tp noeie i N OtepeLvion
3. Aedopévo Tou TpoépxETAI ATIO avapopd, O Hop®h KEIPEVOU UTTOUVAUATOC, 08 0X£810
TNC ApXIKAG HEAETNG.
OIIATEHE n¢ apxikng y ng
AIATAZH ATEYPOTELE 4. Acdopévo mou éxel diamioTwBei A/Kal peTpnOei A/Kal amoTuntwBei agio6mioTa
OILAIZMOY II-'LI" -'L'E)-E-:EE (KAELZDMO» 5. Aedopévo Tou éxel TpoodioploTei Ue EPUETO TPOTIO
AIAMETPOX AN AMONES TYNAETHPOQN : a XEI TIPOaOlopIaTel HE EHREdO Tp
PABAGN o R 6. Aedopévo Tou éxel UAOYWC BewpnBei KaTtd kpion MnxavikoU
7.




AAAec péBodol avaluonc amaiTouvral

O1 eAaoTikéC PéBodoI avdAuong Tou ohpepa xphaidomoloUvTal (yia véa
KTipia) éxouv alomioTia UTTO OUYKEKPIYéVEG TTpoUToBédelc TTou oTa
véa KTipia gpovTifoupe va tAnpouvTal.

2TIC TWEPIOOOTEPEC TEPIMTWOEIC Ol TPoUTToOEoeIC auTég dev
mAnpoUvTal oTa TaAid KTApId.

M£Bodo1 AvaAuonc

‘I31e¢ HE AUTEG TToU apopoUV TIC véeg kaTaokevéc (EC8-Part 1)
a) MéBodoc Avdaiuong opilévtiac ®épTiong (eAdoTIKA)

p) Idiopopwikh AvdaAuon @dopatog ATokpiong (eAdoTIKR)

v) Mn Tpappiki Zrarikh AvdAuan (push-over)

d) Mn ypapuikh AvaAuon Xpovoiotopiac (Auvapikn)

* TToia N TIUR TOU OUVTEAEOTA OUUTEPIYOPAC q:

Xovdpiknh EkTipnon Aeiktn Zupmepipopdg q via Z1a6pn EmiteAeoTikdTnTag B

EopoppocBévrec Evpevic mopovcia Avcpevic mapovacia 1
Kavoviopoi perétng | toryominpdocwv (610 amovcia
(kon xataokeLVAG) | GVVOAO TOV KTlpiov) TOL(OTANPDOCEDV
1995 <... 3,00 2,30
1985 <...< 1995 2,30 1,80
...<1985 1,80 1,30

2TnV TEPIMTWON avaoxedldopol He XpAON I10XUPWY VEWV @OpPEWV UTO

TpoUToBEaeIc UTTopei va 1oxUel: 1%

b Sl X Ve 2075 68 G = dyim e
S

o

0.6< Ve <0.75 tore g = %q

viémv
N

= TToia n evaAAakTIKA d1adikaocia; Qe =M 14

T eival aoToxia;

Avtoxn < ‘Evraon

= Aiakpion oToixeiwv oe «mAdoTiga» kai «¥Yabupa»

YaBupd: EAeyxog oc 6pouc duvdpewy (kartd Ta yvwatd M, N, V)
TTAdoTipa: ‘EAcyxog og 6poug mapapopewoewy

Eotw M, =150 KNm<M , =200 KNm

2 € Jia HEAETN VEOU KTIpiou @povTifoupe auTod va pnv 1oxUEl
2 € éva UQIOTALIEVO TIOU N AvIGOTNTA PTtopEi va 1axUel
Epwriuara: Ti emimeda PAAPng Oa untdpEouv;

TToieg o1 ouvémeleg;
Oa T1¢ dexBoUyE;

Enineda BAaPpnc

21a0uec EmiteAcoTikoTNTAg R Oplakéc Kataotdoeigc (LS)

LS of Near Collapse (NC) mm) Orovei karappeuon (KANETTE), Papiég ka
eKTETAUEVEG PAAPEC, KTiplo TTOAU KovTd oTnv
Kardppeuon
LS of Significant Damage (SD) mmp AcgaAeia Zwig (KANETTE),
KTiplo He amodekTéG coPapéc PAAPeC
OTIWG 0 0XESIAOUOC VEWV KTIpiWV.
LS of Damage Limitation (DL) ™= Aueon xprion (KANETTE), Mndapivég PAdPeg,
Ta oToixeia dev £xouv ouolwdwg Eemepdaoel
Thv diappon Toug
= AIGKpIon OTOIXEIWY OE «OEIOHIKWE TpWTEUOVTA» Kal

«OEIOPIKWE deuTEPEUOVTA»

2 eIoHIKWG deuTepelovTa: ATOSEKTEC HeYaAUTEpeG PAAPpeC




21aOuec EmiteAcoTikoTnTag - Oplakéc Karaoraoeicg
Zratiki Opilévtia $épTion BaBuiaia Auavépevn “péxpr Téppa”

Vs Vo Vi pysH-oVER B %3

lNa woid opiakn Karaoraon Oa yivel o oxXediAoUOC;

=) EBviko mpoadpThua (TTpéTel va opioel)

——e—o——0

(ueTardmion KopuPAc)

5, 8,8,

{EAagpiéc | Enpavrikéc

Bapiic | BAGBeg

lMNa wo16 ociopo oxediaopou;

m) EOviko poadpThua (Tpémer va opioer)

Mndapvéc BAaBeg | ZoPopéc Prapecn | Otovel Katdppevon
[TBavoém o YrépPaong 1 Apeon Xpron Acopdleto Comg
oelo KNG dpdong o SO xpdvia
2% DL,,, SD,,, NC,,,
TIepod. Enavdh. 2475 ypovio.
10% DL,y SDw% NCIO%
Ileprod. Emavah. 475 ypovia
20% DL?_O% SDZU% NCZO%
Iep. Emavah. 225 ypovia
50% DLSO% SDSO% NCSO%
Ilep. Emavdh. 70 ypovia

KAN_.ETTE == Anuéoia apxi == EAdx10ToC 0TOXOC KATA mepimTwon

& 17 =) O KUpIOC TOU épyou M) eTTIAEVEI 18
ToixomAnpwaoeig
21aOpec EniteAcoTikoTnTac kata KAN ETTE. , , ,
Méxpi TWwpa TIC ayvooUye.

Meavotnta
YmépBaong ZeIOPIKAG
Apdong eviog Tou
>upBatikou Xpévou
Zwng Twv 50 1wV

Mndapivég BAGBEeG
(Apeon Xprion)

>oBapég BAGBeg
(AopdAeia Zwng)

Olovei Katdppeuon

10%
(Zeiopikég Apdoeig
Katé EK8-1)

Al

B1

r

50%
(Zeiopikég Apdoeig =
0,6 x EK8-1)

A2

B2

ra2

H Anpéoia apxh opilel moTe dev emiTpémerar mBavoTnta 50%

Mari;
= ‘EAAcIYN TTpodiaypapwy TOIOTNTAG KAl TPOTIOU KATAOKEUAG
(31apopéc avroxwy, ophvwuata)
= ApéPaiol TpéTo! Tpooopoiwong  (dvolypara)
= Aev kooTilel TOAU va ayvonBei n oUVEITYopPd TOUG OTIC VEEG KATAOKEUEC

TTapadeiypa
2_UHUETOXA OTNV OUVOAIKA avToxXn TNG KATAOKEUNG

Bépwy opyaviouoc | ToixomAnpwaoeig 2.UvoAo
Néec kataokevég 500 100 600
TTaAaié¢ KATAOKEVEG 150 100 250

2.TIG TAAQI£C KATAOKEUEC 0 POAOC TOUC ONUAVTIKOG
Av ayvonBoUv aTnv amoTignon TWV TAAQIWY KATAOKEUWY
Avdykn copapwv evioxUoewv (oUXVd avépIKTwy)

20




TToia civai n avroxni (R KaAAiTeEpa n 1IKAvOTNTA) SOUIKWY HEAWV
moU dev wANPoUV mpoUmoOETEIC EVTEXVNC KATAOKEUNC:

TT.X. - TEPIOXEC HE "KOVTEC avapovig”
- ENAEIYn aykioTpwy oTa TOEpPKia

- AVETIAPKEIC AYKUPWOEIG

21

Marion Papdwv pe veupwoeic oe eubBuypaupo pnkog |
" > & pdrion OAiIPopévwy pdPpdwv peTpolv Kai ol dUo ato BAIPOpEVO onAlol_Jé
(Tmapouaia eykiPpwTiopoU A Tepio@iEng)
"Ta M, ¢, Gy: f, x Io/loy,min, av (1/2)I
m.x. MNa @20, €16, S400: |

<< Loy min=(0.3-F,/V £ )-d,

oy min

oy.min-30 dy

® [Mia tn oTpoyr| Xopdhg atnv agtoxia: OF . X 1o/15, in,
av |<loy min=dy -f,/[(1.05+14.5 -a, wg,) /£ ]

TIOU TTPOKUTITEI avaAdyou UAKOUG HE Ta 10XUOVTd Yid VEEC KATAOKEUEC

Marion Asiwv Papdwv pe aykuotpa & suBuypappo PURKOC

wapaBeonc | >15d,
® > & pdrion OAiPopévwy pdPpdwv HeTpoUv Kai o dUo ato BAIPOpEVO oTTAIoNO

" MNa My, 0y, ey: TANPEG fy ePeAKUOPEVWY pdpOowyV
® ['ia Tn oTpopn XopdNg oThv aaToxia: 8, X Ag
omou Ag=0,016x(10+l,/ d,), av | < 40d, ka1 Ag=0, 8 , av | > 40d, 22

TTwe viveTtal o €AeyX0C TWV TAPAHOPPWOIEWV

L [y
| 6 <0,
8, 9, 9, 0
0, M. L
m=— K = EI = _y 5
0, T30,

23

IKANOTHTEZ MEAQN

IkavoTnTa oTpoPng XopdNC Kara Tn diappon:

. L. +ay: ( v (1/r), dyf, ,
0, =(1/r), =27 10001414152 L dody Aokoi kal
’ \ 8,/ 1, YmooTuAWpara
. L.+ay:z (1/7),dyf, Toixeia opBoywVIKAC,
o, =(1/r), === 000134+ 2 0Y st
d 3 &S ;
Ve Aiatopng
Opiakn 1KavoTNTa OTPOYRC XOPONG:
o ‘ o |
max (0.01: @' 0.35 | 100
By = 0.016- (03" ) " P & (ap) 7725 Je ) (1250 Pa y
max (0.01: @)
TTAAOTIKO TUAMA 1IKAVOTNTAG OTPOYNRC XOPONG:
f

w
ap,

: 0.3
¢ 6 —o - 0.0145 (025" ) [M} (%)0.2(%)0.35 25 T

um u ¥y
max| 0.0L &

100p
'(1_375 d J




EAErCXOI AZ3AAEIAZ

21740un EmrteAcoTikdTNTAC!
— Apean Xpnon (DL): 6, = 6,

—AogpdAcia Zwng (SD):

TTpwTrelovra: Acutepetiovra i ToixomAnpwosic:
Yeae 2 Yra

Otrou: ypy = 1,5  yia TpwrelovTa 1 deutepedovTa
Yrg = 1,3 yIO TOIXTTOANPWOEIG

IKANOTHTA ZE TEMNOYZA

Aokoi ka1 YmooTuAwpara

» =——min(N: 0.55 1+l1-0. 5m.inI5,,u 16max(0.5: Pigp M -016min{5; & AV,

Vi z; N: 0.554,.1,)+-0.0 )]0, 16max(0.5: 1000,5,)(1 - 016 min(5: @, )7, 4, +7,,
4

‘Omou: Vo = Puby Ty Yy =3 [ (D-20)

T1a opBoywvikéc diaTopéC F1a KUKAIKEG B1aTopég

Toixwyara

Vy e = 0.85(1-0.06 min(5: pgl])[l +18min(015:

Nf ]{1+0.25max(1.?5:100pm)K1—0.2111i11(2:as)JEb‘_z

—Oiovei Katdppeuan (NC) e £
() . i _ .
0,=— OIELE Vi = 145 Ve TTpwrevovid ) Kovrd YmooTuhwpara (LV/h)?2
Yra Ypg = 1,0 yia deutepelovTa 1y TOIXTTOANPWOEIG = N
’ 2 . P . [ N - i
Agev atraiteital EAeyx0g opIfoVTiwV dEUTEPEUOVTWV Vimss = % (1 0.02mi 11{5; '_151 )1 14135 N |(1 L. 45(100%0)\;““11(40: £ )b, zsin23
25 \ e /)
KE®AAAIO 8 — AIAZTAZIOAOIMHZH ENMEMBAZEQN Skup6Bepa  XaAuBag  ZovBeta

8.1 Mevikég ATTaITHOEIG
=EAeyx0G SIETIPAVEIWV --
8.2 EmepBaoeig ot Kpioipeg Meploxég PaBdopoppwyv Aopikwy ZToIXEiWV

=EmrepBaoeig pe o1oxo TV avgnon mg ikavetntag évavt peyeduwv opbig évraons GGG
=ETrepBACEIG UE OTOXO TNV AUENTN TNG PEPOUCAG IKAVOTNTAG EVAVTI TEUVOUTAG ]

=ETrepBACEIG UE OTOXO TNV AUENTN TNG TOTTIKAG TTAACTILOTNTAG [ T ]
=ETrepBACEIG UE OTOXO TNV AUENTN TNG dBUTKAUWIag _

8.3 EmepBdoeig oe Koppoug MAaigiwv

=AveTrdpkeia Aoyw diaywviag BAiyng kéuBou [
=AVETTEPKEID OTTAIGHOU KOpBOU [ A
8.4 EmepBdoeig og Toiytpara

=ETrepBAceIg pe 0TOXO TNV aUENoN IKavoTNTag évavT peyeBuwv opBRg Eviaong [
=sEmepBdoeig e oTOX0 TNV aUENON TNG PEPOUCAG IKAVOTNTAG TEUVOUTAG _-
=EmrepBdoeig pe oTéxX0 TNV aUENON TNG TOTTIKAG TTAACTINOTNTAG -
=ETrepBAoEIg UE OTOXO THV aUEnon TG SuoKapwiag _

8.5 Epgdrvwon MAaiciwv

=[1poobrikn amAoul “yepioparog”
=TolxwuaTtoTroinan TAaIgiwyv

=Evioxuon u@IoTAUEVWY TOIXWV TTANPWOEWG
=MpooBiKN PARSWY SIKTUWGNG, HETATPOTT TIAICIWY O€ KATAKOPUPA SIKTUWHOTA -

8.6 NMpoodnkn Néwv MapdamAeupwyv TOIXWHATWY Kal AIKTUWHATWY
=Y UvOECHOI

= Ogpeliwon VEWV TOIXWHATWY

=sAlo@pdyuata

8.7 Emepdosig og Z1oixsia OgpeAiwong

28




BAGReg o€ Aokipio pe Exroieudpevo Zxupo6depa kai BATpa

29

BAdReg o€ Aokipo pe ‘Eyyuto Zxkupodepa, Asia Aiempdveia xwpeig

AaTpnTikoUg ZuvBETHOUG

30
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‘EAeyxoc Xuvepyaciac orn Aienipaveia

Aviowon AoyaAeiac
Ria 2> Sig

Avtiotaon Aiemgaveiac Evrarika Meyébn

(oc BAiyn, ot cpeAkuopd, diATUNTIKNA)
(PA. Key.6)

= EAaxioTra kai Méyiota

wov dpouv oTn diemipaveia

32




‘EAeyxoc Aiemipaveiwv

TaAaié okupodepa

. VBEnBrF F
I_
(P77 )
A

Vitit;:rr. —
V4 V4

M',V'=Pomy, Téuvovca Adym
Oploemv PeETA TNV eméuPoon

Siem. e,
Vi Ve

A f
EAdxioTto TTooooTd BARTpWY 06=7Sd 0,18 CV 33
A s Sina fyk

D INZTITOYTO OIKONOMIAT KATAZKEYQN

NPOZAPINEZ EONIKEE TEXNIKEZ MIPOAIAFPAGEL
(RETEN)

Epyaoicq Amokatacraong Znuiwv Karaokeuwy
an Tov Zeiop6 kar Aoimoug BAanTikelg Mapayovreg

Texviké EmpeAntiipio EAAGSag 34
Aeryva 2008

Exvpdxuvon pe AppoPoAn

35

TpocToipacia Emipaveiac pe Aspoparodrovo

36
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&
40

diatoy

’

’

APWV O€ EMIPAKEIC

OIAUETWY OUVOET

TonoBéTnon ev

MANAYEZ O.Z.




TonoBéTnon evdiAUeowv OUVOETRPWY OE TETPAYWVIKEC BIATOUEG

NAL

ywvia 45°

\

41

Avolypa ZuvdeTthpwv 42

HAextpoouykdéAAnon Axpwv Zuvdethpwv Mavdia 43

OAiBouoa AUvaun Mavoua

A
= b
ch-4uc,ufCtm + 10nb 11S?+nD FuD
Sy Sy ) )
Tpipy  AVapTAPES  BARTpa
“(Trémmieg)”
EAdxioTol 2uvdetnpeg Mavoua
EKQZ 2000
A [
> cm

Kou SW
Qa 19

SwW ywi

2
Sk iy, < 0.8] e ] 4o
f t

ctm

MpooeyyioTikl Mé60d0¢ MovoAIBIKNAC ZUUTTERIPOPAC

k. = 0,80 k, = 0,90 Koy = 1,25 ke, = 0,80
44




A A

TTAnpng AAAnAemidpaon

—

Mepikii AAMnAeTtidpaan

— FAF

Awaxwpiopée

—

45

KapmUAeg Evrarikou MeyéBouc-TTapapdppwong pe Ewiokevaopéva ZToixeia

F

HOVOAIDIKO

ETTIOKEUAOUEVO

K ‘ F
/// KE Fress
7 \\‘Ku %
6Y Hay: Bu,s 5u,p 6
F ) K )
K_=_YE K. = Y& K =De K. =_us
F
Fyu ¥ 8, K, B 8y

46

ZuvteAeoTéc MovoAiBikOTNTAC

K _ Avorapyiosrpaypotikod cvvhgTov oTotygiov
« ﬁé.:;m%p\u{oc HovoAlBkob ctotyeiov

K = Avtoy/mpaypatikod cvvOetov GTolygiov

g Avtoyn povoilBikol ctotyeiov

k,<k.<10

ﬂaartﬂo TITO) IPAYUATIKOD 0 VOETOL TToLYE oV
TLOTNTO HOVOAIO1KOD GTOLY OV

G.Kn napauopd)mchpayuowmou ovvbeTtou orotyeiov

OploKn TopapopP®c”n  HOVOABIKOU GTolyEIOL

TTpoaeyyioTikih MéBodoc MovoAIBIKAC ZUPTTEPIYOPAG

Avtoxfi, TTAaoTipéTnTa, Auokapyia, Ikavétnta Tlapapéppwong Evioxupévou
2T0IXEiOU = ki (Avtoxh, TTAaoTipéThTa, Auokapyia, Ikavotnta TTapapdpewong

MovoAiBikoU ZToixeiou )
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TTpooOnkn Néac ZTpwong XKupodéuarog

EkTiynon 1kavéTnrac

® Me ouvekTipnon Tng oAiocBnong
" TTpooeyyloTIKA He XpHAon OUVTEAEOTWY HOVOAIBIKOTNTAG

Ta mAdkec:

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

"1a Aoimta oToixeia:

k. = 0,80 k.= 0,85 ke, = 1,25 ke, = 0,75
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ATIOKATAXTAXH IKANOTHTAX HEPIOXHE KaunTikii Evioxuon
ME MEIQMENA MHKH MATIEMENQN PABAQN

9%, Sf b
Pf,.\):;""‘: - 3."5:?—__: _____ E‘T .
A
o[ o !
Tyr = (-2) A, f,
(-1 A, f,
T={pr 1) O = O = 5
1-A) A, f
ot.=c, B snov: —Pr t. =( s’ b
i h p é J, 0Tt 3u|so-j
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AvaAappavépevn d0vapn emikoAAnTV @UAAWY OUVAPTAGE! TOU UAKoUug aykUpwong Amdoxion emIKAAUYNG OKUPOdENATOG OTO TéPAC ToUu oUVOETOU UAIKOU




Aiaypappa Toptiou-BUBione yia Aokoug Evioxupévee pe
EwmikoAAnTé@ EAdopara

~iPlated RC beam: plate VUP:QUFE
E ,Plaited RC beam: del;onding : . [PV
3 ... Nt T —
% -~ Unplated RC beam
~ i
M 8 0 12 14 16 18
Teng et al, 2002 Central deflection (mm)
53 54
o EAeyxoc AmokéAAnong ‘EAeyxoc Améboxionc Akpou
Ej t
max P/2 L, = 2f Vsd OTTOA. = Vcd ,OTTOA Msd OTTOA. <0.67 MRd,chro)\
ctm
e +
P = kf b L i { 1] 1 ! 1] 1
fr— P/ max ctm l ﬂl/ m / q /*;Tl /m /ﬂ‘; / I—ﬂ' (
Gcnl Pmax 1 15 Ej fc‘m * I—_ ! l U %— . {
=12 12bt oy 2t AAALA >
E
L, L, i S
Ac BewpnBei n mepimTwon piag dokol amd okupddepa C16/20 mou evioxUeTal oTo ==L __ _ E E a: A
epeAkUOpEvo TéEANA pe éva éAaopa TOTT-AvOpaka, mdxouc tji=1mm kai TAdToug B~—~_ ;?E . Y AW _FF_E
bj=1/2b,. E€etalovrag Tnv 2n popph asToxiag Aappaverai: L__Es:__J N -y _F
St r [
2 2 = i P
fum= 0.3f3°=0.3162"° =1.92MPa kai L b i
3 1 | plate
200x1.92x10
Ojcritzl'ls\/ =504 MPa ostasy,
’ A .o,
= XpRAoiun TEXVIKA yia evioxUoeic yUpw amd véa avoiydata o wAGKeG, Toixwpara V.. = i~ jd V. .
sdj A f T A.O. sd,aTT OA.
61T =0t 22 solydo T AT jd o




KANEIIE (2009)
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Yroroylopevn
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MiToAidng, AidakTopikn AlatpiBn 2009, AlO.

KaunTikq Evioxuon pe OwAlopouc evréc “AuvAakiwv”
(Aev kaAUnTeTal and Tov KAN.ETTE.)

OKUPOBEPA

| omhiopsg Aépeg - Privy

EykiBwriopévn
PaBdog omAIgHoU
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Aépeg - Prrivn

Aunon $époucac IkavéoTnrac ‘Evavri Téuvouoag
Avemdpkeld Evavri AofAc OAiwne  (Vsd>Vrd2)

" Me mepiopiyén
fuo =(1,125+1,25aw,, ),
" Me TpooBnKn VEWV TPWAEWY GKUPOBEUATOC
® kAeloTOC pavduag (ouvioTdrar)
® 1pimAcupn eviaxuon
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Ev3eikTikoi TpoTIOI evioxuong o 31dTUNon évavTti avemdpkelag o Aogh BAiyn:
(a), (B) KAcioTéc evioxUoeig, (v) AVoIKTEG evioXUOEIC
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Avettdpkelad OmtAiopoV Aidtunone  (Vsd>VRrd3)

" Me p60OeTeC OTPWOEIC OKUPOJEUATOG
" Me e€wTepika oToixeia amd xdAupa h IOTT

—

FUD
AT

EvdcikTIKOi TpdTION svncxuong oc 6|a1'unon évavTi avemdpkelag omAiodoU didTunong:
(a), (B) "kAcioTR" evioxuan, (v), (3),(¢),(oT) “avoikTh" eviaxuon pe aykupwpéva drpa &
(Q) “avoikTh" evioxuoh amodeKTH KaTd TapEKKAIoN 60




AiaruntikA Evioxuon pe IOTT B e IR

il

A w @

® H raon ovic ivec e€apTdral amd To €UPOC TNG PWYHAC TOU
YEQUPWVOUV.

= Aev urdpxel avakaravoun TG évraong

" AoToxoUv ol ivec oTh ©éon (a) mpiv KaAd-kaAa
gvepyonoinBouv o1 ivegc otnv Oéon (P)

m=) Méon TIHR avToxhc ¥ é— max Avroxn¢ == k = 0,5
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Tepiopiyén pe IOTT




o. A

mepo@rypévo pe FRP

o m v

* TEPICPLYUEVO [UE
otoyyeia xdAvpo

amePIcOIKTO K

& « * «
0 coy £ eo € cu, FRP € cus I

Xahupdivn mepiopivén g, =0,0035+0,1lawm,

TTepiogiyén IOTT pe ivec avOpakog e, =0,0035 (f, :f,)

TTepiopiy€n IOTT pe iveg yuaAiol Siu =0,007 (fc* 3fc)2

omou o =(L125+1,25aw,) f.
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Araitolpevogc OmAiopoc TlepiopiEnc - AUEnon TTAaoTipéTNTAG

ATi@iTnON > TOXEUOUEVOU Gt
= YmoAoyiCeTal o amaiToUuevog SeiKTG oUNTIEPIPOPAS q,, = q/q,
(g9, mapdyovrag umepavToxng dopunuarog kard EC8)
= YmoAoyileTal o amaiToUPevog S€ikTNG TTAAOTIHOTNTAC O€ OPOUC HETAKIVAGEWV:
q, 6w T>T,

Hq = T ,
1+Tz( qu-l) OowmvT<T,

= YmroAoyileTal n amaiToUdevn TIPA Tou J€IKTN TTAAOTIUOTNTAG € OPOUC
KaumuAoTNTAG !

(Ma - iy - 1)= 3
= YmoAoyileTal n amaiTouuevn péyioTn OAITTTIKA TTapapopewon okupodEuaroc:
8cu = 2’2'111/r .Ssy v
= OYKOHETPIKO PNXAVIKO TT000aTO TrEpigpIEng w,,
XaAupdivn TTepiopién: €., =0,0035+0,1-a-w,,
, . - © )2
Tepiogign pe CFRP: ¢, =0,0035(f; .fc)z £ =(1125+1,25-a-w. )
Tepiogign pe GFRP: ¢, =0,007(f; :f,) 67

Araitopevogc OmAiopoc TlepiopiEnc - AUEnon TTAaoTipéTNTAC

ATiaiTnoNn > TOXEUOUEVOU m:
Opoiwg pe SeikTh CUPTTEPIPOPAS G, HOVO TTOU TO Hy avTIKABIOTATAl HE My,

Amaithon EmBuuntic Tkavétnrag Fwviag > Tpogng Xopdng 6,
YmoAoyileTai n Yy, péow alIOTOTWY GUOXETIOUWY HE TN Hg

0 -0

u,0. = u(—).m‘t. y

Omoun 6, :
"ia dokoUg h utogTuAWUATA Ta ToixWwyara
(1/1),d,f,

L.+fa z L
L 1/r) d.f = s TV — s
0, =(1/1) ‘J;avz+o,0013(1+1,5]lj ]+( ), duf, 6, (1/r)y 3 +0,002| 1-0,125 )t

y 8\/{
H ouox£Tion TWV Hg Kai Wy YiveTal péow TWV oxE0EwV:
" Ry =l Un oXNUATiopoc TAAaTIKoU pnXaviopoU opogwy

n H :H Htot
0 dH

op.

mOavos oXNUATIONOG TTAAOTIKOU UNXaviopoU oe 6poYo

l'l'llr,ou'lz. :3ud,0tﬂ:. _2 - ECu,l.)trt - ww,om &8




ENIZXYZH KOMBON

TTpooOnkn xiaoTi kKoAAdpwv and XaAUPpdiva oToixeia

69

Emiokeun pe pnTivevéoeig

70

ENIZXYZH KOMBSIN

TTpooONnkn ewikoAANTWY eAdOHATWY awd XAAuPpa

71

Evioxuon koppwv pe IOTT

72




Evioxuon Toixwpatwyv
" ATokaTtdoTach AVETTAPKWY Avapovuwy
‘OTwg Kal oTa UTTooTUAWATA

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

'Movc’mAsUpn EViaXUan Kai TpooBnkn UTtoaTUAWLGTWY

Evimyuom
. 4 .
L I o o

‘/OAénAeUpog KAg10TOC pavduag (ouvioTdrar)

Frdpyow tolywpe

Eavioyw om
L] I3
S g/. W
8 B |
L - &
Ymapyow Toiywpoe
74
CEA, Sacley il

Evioxuon Toixwparwv Epparvwon TTAaiciwv

" A0Enon Bépouoag Ikavétntag ‘Evavri Tépvouoag = YnuavTikh AUEnon Tne Auckapyiag kai Tng Z€IGHIKAC avTioTaong Tou popéa
‘/AVETpoKEIG Aoyw Aonc BAiyng KoppoU

TTpooOnkn véwv oTpwoewv okupodépartog i pavdua Mopypéc:

AveTdpkeia omrAIopoU S1aTHNoNG * TTpooOnkn AmAou "Tepioparog”
TTpoaBnkn EEwTepikwv aToixeiwv xaAupa h IOTT A pavduag

= Toixwpartomoinan TTAaigiou
® OAioOnon Toixwuarog
\/T[pooer’\Kn KATAKOPUQWV HETAAAIKWY aToIXEIWV eKATEPWOEV Tou appoU = Evigxuon Yeiotapévwy Toixwv TTAnpwaoewg
v , .
. oI uav6luag Kpiowia onpeia tng peAéTng
" AU€non TlA(lxcmuomTac' , = ‘EAgyxoC emdpkelag HETANOPAC TEUVOUTAC OTIC OTABUEC TWV 0pOPWY
(Aev mpoogépovTai oi iéBobor mepiopiyEng) = Mikpn Aovikn — Melwpevn Evepyog Auokauwia, MeydAn ZTpo@r oTo
v AUEnon diatopnc OAIPOpEVOU EAPATOC Ogpehio
HE npoanKn .vaap glou T9lxwuarog KaTtaoKkeuaoTIKA Oéuara
He ToTIKA d1EUpUVON TOU AKPOU

= AuokoAia okupod£Tiong (AVETTAPKAG TTPOCRACN OTNY KOPU®N)
v TonoBéTnon eykapoiwv diapmepWyVv TQIKTAPWY = AVTIUETWTTION GUGTOANG &npavong
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TpooOhkn AwAol “Tepiopartoc”

Toixwyarta amd: a) AomAo R oTTAIoHEVO OKUPOdENa
(ewi TéMOU KaTaokesualdpeva h TPoKATAOKEUAOUEVA)
B) AomAn K oTtAIoUEVN ToIXOTTOlIA

Aev Aappdvovrar €1dikd pétpa oUVAEONC TOU YEHiONATOC HE TO
TAdiolo

TTpooopoiweon Tou yepioparog péow diaywviou OMITTTAPA
XapnAn TAaoTIigéTNTa. ZuvioTdtal m<l,5

TTpoooxn

TTpéoBeTec Tépvouoeg oe AokoU¢ kai YTooTuAwpara
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Toixopatomwoinon TTAaiciou

Epgarvwoeig Taxoug HIKkpOTEPOU H ioou pe To TTAATOG ThG doKoU

T
&

Eugpatvwoeig Tdxoug HeyaAUTEpoOU Tou TTAATOUG ThG dokoU

ik (2
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Toixwparoroinon TTAaigiou
TTpooopoiwpa EAéyxou Endpkelag
h
g AokoUpevn  Téupvouoa  oTo
Toixwpa:

P~
Dsy =

L

K

-
Ng ™

<N,

ﬂ P;:VS_iRC
P ’st

— 0 —

‘EAeyxoc AvtioTacnc @arvwparog:

= OAiyn Alaywviou ONITTTAPA:

b,, = evepyo mAdrog diaywviou BAITTTAPA

A= 0,4, ouvTEAEGTAG OTTOPEVOUCOG OTTOKPIONG
ToU Olaywviou BAITTTAPa PETA TV

uTTéPBaCN TNG KPIoIUNG TTAPAUOPPWOTG TOU

Ns =%E NR :)\‘f(; tw bw

f. =0,6f,

= AiIGTunon Katd MAKog Twv AIETTIQAVEIWV:

‘ 1 h 1
7 ome. =B _INR >§n5Du By xa. :?F >—nD,

E Br.opié. )
EAdxiotn moooTnTa PANTPpWwY 3816 avd pétpo TNG TEPINETPOU KAl Pyrin

i
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Evioxuon Yeiotapévwy 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 amé KoivoU AeiToupyidg UQIOTAUEVNG Toixomoliag pe Tig dUo
OTPWOEIG EVIOXUONG HEOW SIAUTTEPWY KOXAWTWY CUVOETHWY:

= AvrigTaon evioxupévou Toixou = AvtioTaoh AooU BAImTHPA

\. XY

]
m

s
<
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MPOXOHKH NEQN MAPAMAEYPQN TOIXQMATQN H XAAYBAINQN AIKTYQMATQM
(AUon TToU atraiTei 1IS10iTEPA UYPNAR MEAETNTIKA KOI KATAOOKEUNOTIKN EUTTEIPiC)

-~
.

NerTopépeia A

Aetrropépeia A- Kdroyn

8
L

ZUVIOTWHEVN B0 TOIXWHATWY
EvdeikTiki S1dTagn cuVdéopwV

&\
L

ZuvioTarai: % m 74

(a) O cuvduaopog TNG BEPEAIWONG TWV VEWV TOIXWHATWY PE TIG UPIOTAHEVEG BEpEAIWOEIG
(B) H katd 1o duvarév augnon Tng afovikng duvaung mou Ba avaAdBouv Ta Véa medjug{a
KATA TOV OEICUO

MPOZOHKH AIKTYQTQN ZYZTHMATQN

\ -
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ENIZXYZEIZ ZTOIXEIQN OEMEAIQZHZ
" Avetrdipkela TTIQAVEIAG £dpaang
" Avetrapkég Uyog
=) AUl¢non dI0oTACEWYV
>UVOUOO NGOG PE EVIOXUON KATAKOPUPWY JEAWV

P. tano
ZASW 271%
ywd

EVOEIKTIKA gvioxuon TTESIAWY PE TNV TEXVIKA TWV HAVOUWY, 83
oétav n eméuBaon TTEPIAAUBAVEI KAl EVIOXUGT TOU PEPOVTOG KATAKOPUPOU OTOIXEIOU

Avaptnon

www . episkeves.civil .upairas.gr
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