XUoToen & Aloxuoen TeXVIKGV OonyiV:
yio' TV, EViexuon KoTooKeUWV IE

»UVBeTaYAIKG ENIKAY)

m'”n”ﬂ'fm Avonh. KaOnyntig, Tpijpe Moltikdy Myyavikév Maver.

TMatpdv (Avadoyog Popiag)

E. Bwvilnhaiov

Enix. KaOnyitpra, Tpipa Motikédv Mnyavikav, E.M.II.
(Zvvepyalopevog Popéac)

Z. Movralomoviov

Konyitpre, Tpijpe Homikdv Myyavikov, AILO.
(Zvvepyalopevog Popiag)

>UvBeTa YAIKO - FRPS

IvomrAiopéva Ypdouara:
YAikd yia Mavdieg

ERP’s G116 EVIo)UGEIG & ETIGKEUEG
- EmmiAoyn YAIkoU -

{ TN JeGee (Foelwhis))

TwimorlipoIoVIWVAATONIVES
*PaB6oINOITNCHIOY
NNz e (SN Uetre)
Afzyovizg floozyrdgzi)s

JFUcN O
SAGOIIGION,

vEOicellinrrel (WeleUctre

Kpiriipio EmiAoyiric

v'Mopor} AcToyiag v'Eidog epappoyrig
vEukolAia Totro8étnong v AvBekTIKOTTA
v Avroxii v Auckapyia

2uoTaTiKa Twv FRPs

dveG:

AR-Glass (Alkali Resistant): (High silica content & Zirconium Oxide)
SAVIpUaS: (kpuoTaANKA Sopi atdpwv vBpaka) :

PAN (polyacrylonitrile) kan Pitch-Based.
sApaidio: (Kevlar, Technora): (Polyethylene terephthalamide polymer)

Pnrive TpA):

Molveorepikée  Emolzidikég Bivuheorepikég

S\"%

AvBekTIKOTNTO ZUOTATIKWYV FRPsS: Iveg

(Banthia, et al.: A=AvBekTikd, MM=MpoaBaArovtal Metpiwg, N=MpoaBdaArovrai)
E-G S2G ARG Apay C

1.6 6.5

loxupda Ogeidia n nm nm nm
Ac6evi) AAkaAika Tl nm A A
loxupda AAkaAika I n nm nm
Ogppokpaoia A A A n
UV-Rad. A A A n
Opyavikoi AlaAUTEG A
Ofuy6vo (0,) / M
Odov (03)

N

R AvOekTiKOTNTO ZUuoTaTIKWV FRPS: pAtpa

IloAveaTEpIKN|  BIVUAEGTEPIKA | ETOLEIBIKA
PV PV PV
0.15-0.6 0.1-0.2 0.1

loxupda Ogeidia n A nm
AoBevi) AAkaAika 1 A A
loxupd AAkaAika I nm A
Ogppokpaoia n n
UV-Rad. n nm A
Opyavikoi AiaAuteg 1M A A
Oguyovo (0,) / n nm
Odov (O,)




&N\

2uvoAikn A¢loAoynon Mavduwv FRPs

katd tov U. Meier (1995)

Mérpo EAagTikOTNTOG nK K M.
Makpoxpovia Zuptepip. 1. K. K M.
Komwon E. K. M.
AvToxn évavTi nK K. .
AAkaAIKWV

E= EEmpeTikn) oopmeprpopd,
ILK. = IToAd kaMi, K.= Kaiy,
M=Métpra, D=1

SN ERP’s o116 EVIoXUOEIG & ETTIOKEVES
= Kpitnpio emAGY NG UAIKOU=

*RPaf3o01 OmmAIc oY Bl 1< Tl o GNf| Uctrel B0je(o) o e

cEAGGHIOTO

W\

Xuykévpoon Tdoemv o

Acgrole grs VzUpiazig 1Y DdBIwY,
1] Wri)s) ouvilwzc

> ArrodMn o 1wy EAdadrwy dird ro
dicocl, == Averyicaicd 1) (oo (V<Y
HETwY (BAGrowy - clzamps)

==, [lepioooTeEPO EUXPNOTO: EUKAUTTITA IVO-
upacpora (Ex-ERPs)

VVIoV00Id0TaTES OEGIES IVUIV.TTOU, CUYPATOUVIAI XOAAP U, CThV.
HOpQPI UPUCHIATORG, EiTE [IE T BOIOEIO GEUTEPEOUC WV VIV, EITE JIE
ETTOCEIOIKI KON

VA andN YU PNEDOPIIOYES

Jlefoctcoe

Mavoueg Ex-ERP.

ZH oV Tk 0P O ETPOGVIOTHVAAETOUPY I G IOVOUOE
ACOVIKITMAUG RO IO RAINTap OGP P WO OTHTANTOUNERE

péoa aykupwong

SKpIrfplo Yid ThV errAoYf TOTrou 1V V:
*Avlpakag: HM ; HT

*f'vaAi (E-Glass)
*Apapuidio

C/HT C/HM E-G AR
fore(MPa) 35000 3000 1500 1500
Eqp(GPa) 235 380 75 60
e 15% 0.8% 21% 2.5%

O1 pny. 1516TTEG §apTWVTAI OO TO % IVWV (OUVABWG 60%)

1510176 ERP U@acpaTwy - VS
= OOHIKOU XOAUBO
XdAuBag: f,=400 MPa, ey=0.2%, e,=20%
GFRP & AFRP:  f,=1500 MPa, e,=2-3%

Ojat
(augaveran
OUVEXWG)

XGAuBag

nopapdépewon

lepio@iyén: augnon avioxns Kai
TTAAGTINOTNTOG




‘Eva kpiTplo oxedlaopou pavduwyv FRP:
Avroxn & MAaoTipéTnTa: # CTPWOEWYV, Erpp, EYrp

P7> S 4N

ouoTnua 6a Swaoer
HeyaAuTepn auénon
avroxns avd oTpwaorn
pavéua

*To oUaTnua pe TN peyaAdTepn Tapapop@waoInoTnTa o dwael
peyaAiTepn adgnon TAaoTIpoTNTOG Ba XPEINOTE OPWG
ueyaAUTEPO OpIBPO OTPWOEWY PavEUa

Mavdueg FRP - lMpoBAnpa Xxediacpou:
AykUpwon

ZIOX0G: VOl eGaVTANBEI IKOVO NEPOG THG
TTOPOOPPWEINOTHTOG Tou ERP piV oG 1o)X o€l I ayKUp o)

G ERPIGEERE

I (ESapTdTar amd Ergppre):
* Opavon FRP (g%zp=1.5%)

L, * ATTok6AANON (g¥gp =3%)

Tua= GaY = 2G,8rrpltrrp> > Vea=Tra

—— ﬁ_\ emogeIBIKI]
Hnkog i §
uTreprGAWNG pntivn (k6AAa)
100 pp-250pp

SNz, Mavdueg FRP - MpoBAnpa Exediacpou:
Aykupwon

(b) ERP o& AiBivo UNKO
(CKUPOGENO: TOIXOTTONT))

XPROIN Ergp & 35% - 60% €'rrp

Tra = G,V = Erpp &rppll
(TpiavragpuAiou 1999)

Kerp

Mavdueg FRP - lpo6BAnpa Xxediacpou:
Aykupwon

OTPOGELS

. w =@=0
WOLQOCHOTOG

111 opbég Téoeig =

ypriyopn amok.

e ——

SIaTUNTIKEG
* Z& KGBe TTepITITWON, TTPETTEN TGOEIG
va e§aopalifovTal Ta dkpa
£vavTi atrok6AANGNG yia TNV
Kauyn
* Aeitoupyia KaTakopUeou
eAKUOTAPA = aykUpwan oTn
BAIBSpevN Cwvn

&% KPIZIMA OEMATA ZXEAIAZMOY ME FRPs:
AykUpwaon Kai AVOEKTIKOTNTA

EviexueniincAVKUpwoncuelVnxavikalViEoa;
(clamping devices)

KOVTa 6TNV
0MBopevn eproyi

Acuveysic // Mopideg (Nanni et al. 1999)

avéavouv Tnv
VEPCTATIKOTNTA,

~\\W.o»

&5 Mavdueg FRP - Kpicipo MpoBAnua Xxedlaopou:
AVOEKTIKOTNTA

H 610 pkeIo) cHG EpYOV oA MR- EIVaITTOAUNIEYIAR
O£ GXEGH NETOOAACNTESI AN EQGUP oYV TV ERPS

TUvOeTa =Kol Mayzrol?
‘IvowAiopéva SOuNdTTIVE vEPS (UhdT)?
HoAupepr " caAxaMrd (vepd wopwv)?
*Yypuoia?
1 Yrepitwdne AxrivoBolia?
ABpavr| TIpoc Touc CUVIBEIC “Ofov?
TIapAyovTES BIGRPWONG *Kémwon?
016npoU oTAITHoU *EpTruopnoc?




MEepIKO TTAEOVEKTNHOTO O€ GXEGH
HE TOUG GUNBOTIKOUG HOVOUES O.%:

Buoxapyiag oTo oTOoIXEIO)

TPocdidouv ol
*Aev amraitei aAAayri Tng ouviBeig
YEWWETPiag Tou oToIXEIOU OUVBETPES

*H avénon Tng IkavéTnTag yia
Tapapépewaon eival BgapaTikng
*H av&non Tng avroxrig éxel
TV HopP®I} KPpATUVONG

SN

2xeBI00UOG EVIOXUOEWV HJE HaVOUEG aTTO
oUVOETa UAIKA

KUpio XapakTnpioTiké Zupmepipopdg Mavduwyv: Apdon Tepio@iyiewg, yia
SUPTTARPWON EAAITTWV CUVSETHPWY WG HETOV alEnong TNG TAACTIHOTNTAG
Kal TTapAPOPPWTINOTNTAG

* Nedio E@appoyiic:

Karaokevég O.Z. GopunpEVES TIPO TNG EICAYWYIG GUYXPOVWY
QAVTIGEIOPIKWY aTraitioewv SilaoTacioAdynang atov Kavoviopo

Ofpa eTmikaipo AOyw TNG EKTETAPEVNG XPNONG ETTIOKEUWY HE TIEPITUAIEN
BAaBévTwy dopikwy aToixeiwv O.Z. petd Tov oeiopd (9/1999) Twv ABnvwy.

BeATiwon TapaHOPPWOIHOTNTAG MEMOVWHEVWYV
oroixeiwv O.Z. péow mepioPiyéng pe Ex-FRPs pavdveg

T.X. aipovTal 01 CUVIIBEIG AVETTAPKEIEG UPICTAUEVWV KTIPIWV:
apaioi GUVBETIPEG HE AVETTAPKEIS AyKUPLIOEIS (Z6/300mm), amepicpiykrol
xOppol kai parioeig OTAIGPLV, HaTioEig KUPIOU OTTAICHOU UTTOOTUAWNATWY OF
TEPIOKES AVAPEVOPEVLIV TTAUOTIKWY apBpGEWV, UMIKG XOUNAS i
avopol6popeng TroidTnTag, Asieg pdpdol pe GyxioTpa, cuoTWPEUpEVN ETidpacn
B16Bpwong OTAIGPGV.

+ H GUGKONWIO TwV GTolXEIWY ToU EMIGKEUGIOVTAI ] evicxUovTal HE HOVDUES
GUVBETWY IVOTTAIGHIEVWY TTOAUHEPLOV, BEV/ ETTT PEATETON OO TNV, TPOGONKN TWV,
HaVOULY, EKTOG OV TTPOKUTITOUV BEEATCIOEIG OAAGYES OTNY EADGTIKA

CUNTTEPIPOPOI(TTP0ITHG GI0PPONS) AOYWITHG TEPIGPIVENG (TT:X: OTTOTPOTTH
ENOGTIKOUIAUYIGHOU TWV BAIBONEV WV 10U KMV PO BOWY).

Mpogoyn: Zta edkapTrTa KTipia (T7.X. YaAakoi 6pogol) eival TAéov
Kkpigiuo va eheyyBei To péyeBog TNG CEICIKAG PETAKIVNONG

Amaiteital olikri GTPATNYIKY Yia va eEacpaliaBei 6T GAAeG aaToyieg /
@avopeva dev Ba UTTEPITKUCOUV AGYW UTTEPBOAIKUIV HETATOTTIGEWV:

.X. 6pavon Kupiwv OTTAIGHWV TNV KPIGIPN TTAPEId EKTOG TOU pavdia,
acToyia k6pBwv A6yw augnpévng emBarASuevng SlaTUNTIKIS TAONG,

Qaivopeva Seutépag TaEewg o paAakoug opécp;zug.

avaykaia oToixeia yia epapuoyn Twv FRPs:

*)E80601 610G TUCIOAGY GG
1OV B0 GUGHETICOUNATO GO KO O O PRI PICTIKO T OU;
Uet/a0el Uz 1)V ebrietfiog Uy e el U o w iy ol U frel

OV OEVION G OINEION)

*ATrAd gpyaleia amrotipnone wou Ba Tpoodlopicouy av
n emoxevi/evioyuon oroiyeiwy 0.Z. pe pavdieg
Xpeidleral va cupTrAnpwdel pe dileg Bpdoeig
«evioyuong duokapwiag»

aImoTinen MaPAPOPPWEINOTNTAG EYYEVIG WABUPKV GTOIXEIWV!
0.%. eyKIBWTIGPEVWY, GE HOVOUEG 010 OUVBETA IVOTTA. TTOAUPEPN

v ZUVOMIKI] ETTESEPY 0010 BN IOGIEUJIEVIV TTEIpAIATIV. 070 71| 616V BIBAIoypa®iol

TIpTEPN BAGRN) TTAAGTIKWV <10

apBpPWOEWV Pe pavduec FRP o

* AvakukNiZ6pevn eVOAAOGGOPEVN 05
@opTion (kapTTodIdTUNGN) & GTaBepd
agoviké BAITTTIKG @opTio.

0.0
AcoToyieg: évrovn eE6AKEUCT) OTTAICHWV mrt‘i/m/ 05
TV WaKTWON, I} Bpavon Tou okupod. oTh

BAIBGpevN Twvn (Bidppngn Tou pavdva).

P, = MéyioTo Treipapatiké gopTio; Py = BwpnTIKN KAPTITIKN avToxA;
P 1= Poprio efoAkedoewg




TMEIPAPOTIKEG TTOPOTNPNOEIG ATTO OOKIPEG EYYEVING
WoBupwy aTolxeiwy OL%. eyKIBWTIGHEVWV, G NOVOUEG

* oAU peydAn oTpo@i Adyw
BAGBNG ; ey £80AKeUONG TOU SIapAKOUG
(BraTunTiKA o4 L omAigpoU amo TV oTiHPIgN
agToxia) i * Meiwpévn oupBoAn Tng
. 5 KOMTIUAGTNTOG OTNV OpIaKA OTPOR
(drift)

*n agToyia Tng BAIBOPEVNG JWVNg pE
Bpavon Tou pavdua, 6ToU CUVERN,
ouvodeudTav amo Auyiopo6 Tou
EVOWHATWHEVOU SlapnKoug
OMiBouevou omAiopod.

Awé Treipauara ovo AN

ATT0 TTEIPAPOTO OTO
Hov. loTpuwv:

AlaTon: 250x500x4/800,

411858/ 20050 PG oK

aImrorinen MaPAPoPPWEINOTNTAG EYYEVIG WABUP KV GTOIXEIWV!
0.%. eyKIBWTIGHEVWY GE NOVOUEG OTTO CUVBETA! IVOTTA. TTOAUPEPH

v llapauop®wWEINoTNTAl EVKIBWTIGHEVMV, GTOIXEIWY: HE HavoUEs ERP:

UEI0TTIGTON KOTOTOT0)IOPIO T AUGHI BTG NETURIVI GELNVA:

AloeTaoGIoAGY NG| PoavoUai yio
TTOPOIePPWEIHOTHTA KaillavIoxn

2 EmiAoy I [HEBODOU)EVITNUGTIG/ETIOKEDYG:H GUVBETOG IaVOUOGERP)IEES 1 8ie) |

0,4 = EVEPYN TaON TEPIOQiYEEWS

(pavdiag + guvBeTipeg)

00 01 02 03 04 05 06 07 08
Olat /e

* Hmalnriki mepiogiyén evepy amd
™V EYKG| B0y 1 Tou TTUpH
(oxupodéparog). MNa wapadeypa, yia
£.,=0.0035, Bewplivrag v=0.5, £,=0.00175;

1 yia KUKAIKN SiaTopn

pavauag FRP ~1-((b2+d?2)/3A,) <1 yia

i opBoywvikn (fib bulletin
ouvdeTipag #14)

Emi6paon oxXNHoT06 THG 610TONNG GTNV.
OTTOTEAEGHOTIKOTNTA TOU HOVOUO

1 OTTOTEAEGPOTIKOTNTA KPIVETAI WG TTPOG:
TVSTEDICOINH)
1) d0ér ) fr)s SIS d/fo ]S

a=0,5 | KaAUTEPQ:

a=0.4+1.2(R/D)

D =10080vapn SidpeTpog
=(b?/2h)+(h?/2b)

R = n akTiva kauroAwong
Tou FRP oTIg ywvigg

+opifovriog eAkuaTipag
*kUpIo péAnua n aykipwon

| Ta apamavw 1ox0ouv yia h/b<1.7

Ta empnkeig Siatopég, a => 0,

*HIKPES KaUTTUAGTNTES

*kUpia emiwén: n ad§nan tng SiarunTikig avroxng

SN\

A10GTOGIOAGYNGI NOVOUO yio!
TMOPOOPPWCIPOTNTO KOl aVIoxXn

2 EmiAoy I [HEBODOUIEVITNUGTIG/ETIOKEDNG:H GUVBETOG IaVOUDGERP)IEES 1 8ie) |

*"EAeyxog BAIB6pevoy

omAiopoU évavti Auyiopou;
1 1
Ol 2~ A S . =1.1p,-1
TR 6b,® Hy

§ :- * AiaribeTan n
g i amairolpevn sc,u
E L TIpR yia 1o s/D,?

o

:: « gav dev emapkei, xpeiGeral va augnlei n

ToU O i




oyiG106 EViexuoewgs MaTiopaTog

UTTOAOYIOHGG QTTAITOUHEVNG TAONG TTEPICPIYEEWS
450 T,=Af=fpl,  YIa aTTouyn aaToxiag paTioparog:

ol
£C KUKAIKN Slatopn
opBoy. Siatopn

ATT60TAON PETAEU JEUY WV

HaTIoP. paRSwWY apair didTagn

Es s s S SSSSsny

1 *ZxeBI00P6G PavdUa yia TNV avToxr| HaTICEWS SIaKwWY OTTAIGUWV:

EASSSSSSSSA

f=1 ~4F|aJngép
‘ B Axu6 AMGpoU Trou pariferan
Mt} BUvapn wEpIoPiygews Katd piikog TS
HETIONG= N A, Ty, + 2nfh L,
urixog Tapddeang

SN\

2Xe0I0GOG Havoua yia IkavoeTikn TEpvouoo:

Vi <0.7(Vy, + V) + Vi = 0.7(“;‘" 0.9d-f,q +o.3de1)+

+2f; 4 -n-t;-0.9d(1+cota)sina

KaBwg augdvel To Taxog t, n arokdAAnon yiverar
TMEPICCOTEPO MIBAVI) O OXEON PE TV Bpavon Tou
FRP, QUVETTGG N £ HEIWVETQI

(!} -E (ouvteAeoTg peiwong k, yia
A £y = K&, < 0.004 pavdta U //~0.75)

0.85 yia

Y — *YTTOAOYIGPSG ATTAITOUPEVWV CTPWOEWV Havdia, n

SN %n YaroAoyiojog Kok G EVioXUoews

emKaAUWewWG), dnA. g ~ 1/3¢, = 0.0035-0.0075

f ; ;/4‘ . ¢ = =
: g ] . Zmv O.K.A. mpémrel, §=x/d <&, 9.64
f (yia Siappor) Tou uPIGTAPEVOU PeAK. OTTAIGHOU TTPO
NG Bpatoewg Tou oKUpPod.)

* Emiong mpémel, §> ¢ = 0.0035h/d/(:+0.0035) (yia amoguyr Siary. actoxiag
aTnV emKAAuyn)

* Apa, KpITAPIO OXEDIAOUOU gival §yf <E <&

lo0ppOTIia A Ebd + p fyubd- pfisbd—eiEppbd =0
Auvapewv:

yia d,/d~0.05-0.15, & & < 0.0075 —¢e,,>€ 4

YXEOEIG AIOGTOGIOAOYNONG

Jed—

= 2 5 e = Je / c? = / s

Pr ﬂ.0-0035.(1+i_§J Jua=Tul? fyd fyk 7
Jfa ¢ d
Potrég wg pog 1o K.B. Tng oTpwiong FRP; pe avaywyr) Tpog bdzfcd
TIPOKUTITEL:
d LN

Mgy =0.685(1+ 7 —0.48)+(p,, — P, =) 2=

d " fu
J

=0.685(1+——-0.4&)+
J T &( d SN+ M

AlokpiToTroinon yia epapuoyn

0.675439| 0.381137| 0.70614| 0.416573

0.641667| 0.367974| 0.670833| 0.402187|

0.341329| 0.592308| 0.347621| 0.619231| 0.379941

0.545| 0.323163| 0.55| 0.32912 0.575| 0.35972

0.004| 0.508667| 0.306646| 0.513333| 0.312298| 0.536667| 0.341334|
0.0045( 0.476875| 0.291604| 0.48125| 0.296979| 0.503125| 0.324591
0.005| 0.448824 0.277876| 0.452941 0.282998| 0.473529| 0.309309|
0.0055| 0.423889| 0.265313| 0.427778( 0.270203| 0.447222| 0.295326
0.006| 0.401579| 0.253786| 0.405263| 0.258464| 0.423684| 0.282495|
0.0065(  0.3815 0.24318| 0.385| 0.247663|  0.4025| 0.270689)
0.007| 0.363333| 0.233396| 0.366667| 0.237698( 0.383333| 0.259798|
0.0075( 0.346818 0.224343| 0.35( 0.22848| 0.365909| 0.249723

® yia TIHEG Apigy ¢ EKTOG TTivaka dev eival SuvaTr n algnon avToxrg.
Eival 6pwg e@IkTA n evioxuon oe XapnAdTePO ETTITTESO.

BrpoTo UTTOACYIGHOU TOU P;:

Kal &. AT6 TV axéon (p;, §), UTTOAOYICETaN TO ATTAITOUMEVO Py

MAPAAEITMA EQAPMOIHZ

Aiatopr) AokoU:  A=600 mm, 5=300 mm (opBoywvikf), d’=50 mm, 4=550 mm,
£,~400/1.15, f.~16/1.5, A,=5020, A4,=3018 = p,=1%, p=0.5%, d'/d=0.09.
ExTipwpevn apyiki avroxr diatopng, Mg,~268 kN-m. YTToAoyIOuSG ug,=0.133.
Emdiwkoéuevn Avioxn: 400 KN-m. Avnyuévn TIUA: ura=0.413. Aga=0.413-0.133=0.279.
'ENEYXOG: (0, 1-pslfsalfea=0.163<0.435 (O.K.)

ATTaIToUpevo E=0.45, £=0.005 (a6 Tov TTVaKa, Yia d /d=0.1, KAl Auipy=0.279).
Amaitotpevo p, (yia CFRP, E=235 GPa): = (0.68.0.45 — 0.163) / (0.0035.235:1.5 /
(16:0.45)) / (1+0.09-0.45) = 0.0013 = yia TAGTOG Taviag = b = 300 mm, amarrouvtal 0.7
mm Traxog FRP.




SN

MAPAAEITMA: oxediaopog pavdua yia
UTTOOTUAWHO HE «TTOAQIOU TUTTOU» OTTAICHOUG

Vj =130KN;; Vo= 70kN;} A, =20mm

otmAigpoU (s/D,=15), SiaBéaiun TAacTIiNGTTA
QagoVIKWV BAITITIKWYV TTOPAUOPPWCEWY =4

* AlgBéoiun péyioTn TAGGTIHOTNTA KAUTTUAOTHTWY
(y1a avakukAi{opevn @opTion) =4.5
* AlaBéoIun TTAGGTINGTNTA PETATOTTIOEWY =2
(AapBdvovrag wg prikog TAaoT. GpBp. 0.5d)
v=0.2 1 ' 1 b
H=4m, #p =1+3(ug - (1-0.5-5)
L,=1m Lg L
G,=0.8MPa (yia aoguyij Tpwilou Auyiocpold
Ot piikog papEou PeyaAUTePO ToU S)

SN

MAPAAEITMA: oxediaopog pavdua yia
UTTOOTUAWHO HE «TTOACIOU TUTTOU» OTTAICHOUG

QITOITOUIEVEG GTpWGEIG NOVOUU(ERP)E

wepioiyén 39 0.5

amairgiton kad’vyog
hoyopss | 08 125 (xpno. 1 orpisan)
uémon 1.03 1.6
Bigmunon 0.55 QGS )

L J
+ To map@deiypa autd utroypappilel Tnv avaykn cuvduacpévou eAéyxou GAwv
TWV TOAVIV HOPPUIV aoTO)XiUg TTOU PTTOPOUV Va TrapepTTodicouv
TponynBouv TG AN PWGS avVEAUOTIKAG KAPTITIKAG AEIToupyiag.

AtroTiunon amaitoUpevNg TTAACTIHOTNTOG HETAKIVIIOEWV
(y1a To oEIop6 oxedlacpol): n Bdon TG SlacTacioAdynong
EVIOXUOEWV & ETTIOKEUWV PE HOVOUEG

SN\

MovoBa8pio TahavTwrh
(ESDOF)
- Karagkeun YPS amo 10 eAaoTikd
ADRS

- Mpoodiopiopdg amraiTolpevng TAAGTIHOTATAG aTrd TV Topr Tou YPS pe v
UTTEPWONTIKA KAPTTOAN: 1,

- Amrairoupevn petakivnon ESDOF: A, =, .- A

SN"Zn

ATroTipnon amaITOUNEVNG TTAACTINOTNTAG
HETOKIVAOEWV

oTpoen m.X. 1% | 2% Tou

A MOF=A +A, youe

A=NO H/ @, K
Ap=Nu 1), Hp 4, N A ]

§ H
A 5

H u,cr

7 g by
FAATFITIFFTITT

i target
1A\J

amaeital ad§non Suokapyiag emimAéov
NG TPoaBNKNG pavduwv

n Abon pe pavdieg
€ival omodeKTA

MeBodoAoyia Epappoync

Y100eTRVTAG TRV PEBOBO EVICXUONG PE i ] dron n a

Tou TAaigiou:

* algnon TG SlaTUNTIKAG aVTOXAG TTEPAV TNG IKAVOTIKNAG TEUVOUTG:
Vi< Vras = 94=Vo/Vy

+ Tia Tov véo (B100£a10) BEiKTN GUPTTEPIYOPAS g, TTPOTBIOPIZETaI EK VEOU
n avehaoTiki petakivnon A, .9t kai n amairodpevn TAaoTIOTT
oxXeBI0OHOU Yia Ta EMIPEPOUG GTOIXEIR (UTTOGTUAWHATA)

* dlaoTacioAéynon pavdua




Nopadelypa: 46po@o mAaicio P& pilotis
(UITOGTUAGPOTA PIE OVETTOPKEIG GUVOETHPES)

UAIKO(0T0) GEIYIATOAG WIEG) : ZKUPGOENH G257 XOAUSHG:
S400) (F,=900MPa = ¢,=105) 8:5220)(%/6//1300mm)

z

plan view

3.6

Nocoonaia eyfuda xaraxopiewy S
[l DGR o
ouvolo karaxopUupwv: 1.35% 760~ —T7.90 —p-6.10
Toixeia oTnv z kar.: 0.12% ‘ a %
0 2 2
Toixeia otV y kar.: 0.31% 0170 35135  49/60 0154

6A0 TO UTTOCTUAWMATA EXOUV HEYGAN
AuynpéTnTa oTO EWITTESO TOU
ity o o)

lopadelypo: 46powo mAaicio P& pilotis
(UITOGTUAWOTA PIE OVETTOPKEIG GUVOETIPEG)

BENENWBNGIBIONOPYNAE  Ti=01985ec; ®,={0.969, 01985} 0,995 1.00}

apxIKi Suokapyia
UTTOOTUAWHATWV:
12El/h? (El =M /o)
Suokapyia
TOIXOTTANPWOEWV:
Entull4(0,/1,)343(0, /1)

OUVTEAEOTIG ouppETOoXNG: A = zmi‘:Diz/z(DJmi =098
j

i=1N j=1.N
A6 10 AD.R.S. : §,=0.163g & S,=S,/ ®?=35mm
» EAaoTiki petakivnon mhaioiou: Se= 35/A=35.7mm
> Ehaoriki) Tépvousa paong AwaBéoipn Siarpniki avroyi mAOTAG:
Vp"=kp“’r (S4/ A) ”(I)L1 ~ 612kN > Vig= 30%Vigr*V, = 160kN
(proaxi wepiopiyen )

SN NMopdadeiyja: 46po@o) mAaicio) uE pilotis

(UTTOGTUAWHOTOIE OVETTOPKEIG GUVOETIPEG)

METEQIVOUO O GUOKAIT
UTTOBTUABIOTOV >==>lR=HE6SECS

QZERNEIEN )

> Ehaomiii Tépvouoa Baong: V,»197kN [ UTTOf

™G AuynpoTNTaG. EVOAAKTIKG, e
TPocBrikn GAAwV aToIxEiwv (TT.X. TolxEia,
TOIXOTTANPWOEIG), ETIDIWKETAI HEIWON TWV

Me deBopévn T Siabéoipun Siarpnrikn
avroxf (160 kN) -->: Awrpnnikij agroxia

01 potrég Seutépag Taewg
xupaivovran peragu 11% xan 35%
Tou M,

HETAKIVAOEWY WOTE Of POTTEG BEUTEPAG TAGEWG VO
&ival < 10% M,.

(BnA., Al2eet = 0.1/0.35 A, ---> TIPOCBIOPIOHOG Sy,
TIPOCDIOPICUOG ATTAITOUHEVNG SUCKAPWIAG.
ZXEDIAONOG EVIOXUONG UTTOOTUAWHATWY YIa TRV
QATTAITOULEVN TTAQCTIHOTNTA PETAKIVTEWV)

* H evioyuon pe FRPs dev pmropei va yiveran adiakpitwg. Eivan avayxaiog o
ouVvBUaopEvag EAEYXOG TWV aTTaITGEWY SuaKapyiag yia va aropeuxBouv
GAAa pavopeva.




