ENIZXY2ZH NAAKQON KAI AOKON 2E KAMWH ME MANAYEZ H EAAZMATA 2YNOETQON
YAIKON.

Jupudwva pe tov Kavoviouo EmepBaocswv, o véog omMALOMOG UTtoAoyileTal £TOL WOTE O€

ouvepyaocia pe tov udlotapevo mMoAald OmMAOMO va avaAapPdvovtol ol ePEAKUOTIKECG

OUVAUELG TIOU QVTLOTOLYOUV OTN OUVOALKN KOUTITIKA €vtaon Tng MEPLOXNG Evioxuonc.

MPOOCEYYLOTIKA, VLA TOV UTTOAOYLOMO TNG QIALTOUHEVNC SLATOWUNG TOU omALlopoU evioxuong (

A)), o BaBuo mpopeA€Tng, pnopel va xpnotponotnBei n oxéon:
A~ AMy;

e (1)
omnou:

AMy, elval n mpooBetn pormr mou KaAsital va avaAdBeL n evioxuévn dlatopr (emumAéov tng
Mygyo TNV omoia pmopei va avardBet n apxikn,

z elval o poyAoPpayxlovag Twv ecwteplkwyv Suvapewv (o omolog pnopet va AndOel toog pe

0.9d; 6mou d; o otatkd VYOG TNG SLATOUNG UETPOUHEVO amtd Tn oTdOUn Tou e§wTEPLIKOU

omALopoU)

H tiui oxedloopol tng evepyol TAOEWC Oiy TOU VEOU OTIALOMOU, odEINEL WOTOOO va Elval
J
HIKPOTEPN OO TNV TLUN Ojy TIOU AVTLOTOLXEL 0TNV SuopeveoTepn amod TG akdAouBeg popdEg

aotoylag:

1. AoToyia Tou 153iou Tou UAIKOU gvioxuong

O-jd :)/—* fjk (2)

OToU:
f i N XOPAKTNPLOTIKN T AvTOXNG Tou UALKOU evioxuong

Vm =1.2 0 eni p€pouc ouvteheotng aodadeiag yla to UALKO evioxuong

AV XpNOLUOTIOLOUVTAL TIEPLOCOTEPEC, OO L0 OTPWOELG LVOTTALOMEVOU TIOAUMEPOUG, N TLUN
NG avtoxng Tou UAkoL Bewpeital f=Yf j 6o P elval o pPewTIKOG ouvteAEDTG TTOAWY

otpwoewv pe P=1 yta n<4 kot P=n"’* yia n24 4mou n o aPLOPAC TWV CTPWOEWV



2. Mpéwpn amrokOAAnon Tou UAIKOU gvioxuong AGyw OVETTAPKEIAG TNG

ouUvdEOoNG KATA PAKOG TOU OTOIXEIOU N TNG AyKUPWONG TWV AKPpWV
I1Tn nepintwon avtr WyvEL:

do _ jcrit (3)
VRd

onou:

Yrd: O KOATOAANAOG ouvieAeotnc acdadeiog, o omoio¢ KoAUTTEL TIG oPePaldTnTEG TOU
TiPOCOUOLWHATOC Kot Bewpeltal ioog pe 1.2.

O jcrit: N TAON TOU UAKOU N omoio 08nyel og amokOAAnon

Mo autn thv popdn aoctoxlag pnopolv va Xxpnolonolnfouv ol TapaKATW TPOCEYYLOTIKEG

OXEOELC:
Tbaﬂvl(.

L

O-j,crit = IB*

x|, (4)

omou B=B.B., 610pBWTIKOC CUVTEAEDTAG,

QMoK _
Tp —lctmy

L. To evepyd unkog ayklpwong (dnAadr To pnkog tou omoiou n avalappoavopevn an’ To

UALKO evioxuong duvapun, ev avavetal aAAo) kat AapBavetal ioo pe:

*

L, = 57 (MPa, mm) 5
e 2*1: 1 ()

ctm

Me t,E; TO MAXOG KAl TO METPO EAAOTIKOTNTAG TOU UALKOU €vioxuong avtiotoyxo. tnv
nepintwon mou xpnotponoovvtal k emdAAnAeg oTpwoeLG UALKOU evioxuong maxoug tj

AapBavetoal t=Pktj; 6mou P eivat 0 HELWTLKOG CUVTEAEOTHG TTOAWY OTPWOEWV.

O ouvteAeoTHG EMPPONG MAATOUG OMALOMOU evioyxuong Sivetal amo tov Tumno:

(6)

omou b; to mAdtog Tou uALkoU evioxuong Kat



b,, To MAATog Tou edpeAkudpeVoU TTEALATOC SOpLKOU oTolXElou €Ml Tou omoiou emikoAAATOL

TO UALKO evioyuong

O ouVTEAEOTNG ETLPPONG TOU SLaTlBEpEVOU HRKOUE aykupwaong Slvetal amo tov Tumo:

T*A

2

B =sin(-5)=a%(2-2) (®)

L
omou A =—2<1 «kat L, t0 StatilBépevo prikog ayklpwong tou omhtopol evioxuong. MNa

(]

A>1 o ouvteheotng B, Aappavetal (oog pe povada.



STRENGTHENING OF BEAMS AND PLATES WITH FRP.

According to the Greek Code for Intervention on Existing Structures (KAN.EME), the FRP
reinforcement is calculated so that, in cooperation with the existing steel reinforcement,
they can undertake the tension forces from required moment. As an initial approximation,
the required FRP reinforcement area A, can be calculated from:

A _ AMy

T
ZO'jd

(1)

Where:

AMy, is the additional moment to be carried by the strengthened section (in addition
to the My, that can be undertaken by the unstrengthened section),
z can be taken as 0.9d; ,where d; is the distance of reinforcement from the outer fiber of the

beam.
The design value of oj4 for the FRP should be less than the oj4 that corresponds to either ........

of the following two types of failure:

1. Failure of the reinforcing material (FRP)

O-jd :)/—* fjk (2)

where:
f i n characteristic tensile strength of FRP
Vm =1,2 partial safety factor for the FRP.

When more than one layers of material are used, the strength is consider to be f'=f j
where U is a reduction factor accounting for the multi-layer effect with =1 for n<4 and

y=n""*, where n is the number of the layers.

2. Bond failure because of insufficient anchorage length

In this case:

oy = et 3)



where:

Vra= 1,2 proper safety factor accounting for uncertainties in the modelling

0 ji= debording shear stress

For this failure type, one may use the following relationships:

T OTToK .
O erit = B> bt * I-e (4)
i

where B=B.,B., is a correction factor,

QoK _
Tp =lctm,

L. is the effective bond length. The maximum value of L. is given by:

E; *t;
L, = W(MPa, mm) (5)
ctm

where t,E; is the thickness and the modulus of elasticity of the FRP, respectively. For more
than one layers, the equivalent thickness t; is calculated from tj=kt;;, where k is the number

of layers and { is the reduction factor, as given before.

The b, expressing the effect of the FRP width is given by:

(6)

Where b; is the FRP width and b,, is the total width of the strengthened structural element.
The B expressing the effect of provided anchorage length is given by:

T*A

B, =sin(

)=A*(2-4) (8)

L
where A = ﬁ <1 and L, is the provided length to anchor the FRP .For A>1 coefficient B, is

[

taken as equal to 1.






