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5. B ®AXH: EIIIXKEYH, ENIXXYXH KAI EITANEAEI'XOX TQN
YIIOXTYAQMATQN

5.1 Ileprypagr] Twv SoKIpiaV Kat ¢ nepapatkig dStadikaoiag

Me to mépag mg mepapartiking Owadkaociag g NPT PAOTS IOV
napovotaotnke napandave, akoloodet anokatdotaon v PAapov ota £
VHOCTLADUATA KAl €navaAdpPAaverar 1 HEpapanky) owadwkacia tov
[Mpoypapparog pe my da akpiPwg nepapartiky) Sradwacta kat dudrraly, pe
OKOMNO TOV HEPAPATIKO EMAVEAEYXO TOV ENOKEDACPEVOV KAL/1] EVIOXUREVODV
TETPAYOVOV DIOOTOADRATOV DPIOTAPEVEV KTipiov annd OZ, ta onota giyav
IIPONYOLPEV®G AOTOXN0et KAl amokataotadnkav 1j/xat evioyvdnkav, oe

Sralovikr] avaxvkAopevn Katanovon (B gaor tov nelpapdionv).

m B ®aon tov mepapdrov mov akolovfovv, ta vrootolopdara
emoKevafovtatr kat/1f) evioyvoviatr pe vedopata amod ovvleta vAKd
worhopevoy moAvpepwy (INOII) pe xprjon wvov vakov (Glass Fiber Reinforced
Polymers - GFRP) eykapoiwg 1) wwv avBpaxa (Carbon Fiber Reinforced Polymers
- CFRP) duapnxwg xat enaveeyyovrat oto EOZ tov EMIT, pe enavanyn mg
xpovoiotopiag optiov /empPal\opevng mapapope®ong, OUwG KATd TV
IPONYOLHEVT] @UOT. X& ALTH T QAon Opwg, PETA  AIld  EQAPHOVI)
AVAKLKAIOEWY O MAPAROPPOOELG IOV AVTIOTOLXOLY 0¢ TAACTIHOTTA (IIpO
¢ enepPaong ion pe 2,50, 1} 3,00 ya ta YII30_), n emurdvnon oovexiGetat £mg
ta 10cm, voo otabepd @opTio. ZOpPOVA pe 10 OTATIKO TPOCOPOI®PA T1)g
owrtalng, 1 nDapapopewon avtj avuototeli oe  OUINAOW  OXETIKI)

IAPAPOPPWOT] THG OPOPLIG LOOYELOD TOL MPWTOTLIIOL KTIPiov.

Onwg xat omv A _@don, n emParopevn 0Topia @opTong oe OAA Td
Sokipa akolovbel mapopowa Pripata epappoyrg PopTion Kat HAPAROPPOONG
(Exnpa 4.1). Apywd empParetat 1o alovikd optio, Kat akohovbwg eykapota
IIAPAapoPPmon pe avfavopevo eVpog Kat evOeka 1) Swdeka avakvkALoet,
avdovoag poperg. Ze kabe mepimrwor), 1 peraromorn dapporng AapPfaverat

DEPApaTKa  and 1o Ouypappa  avioxns-napapopewong (P-6)  mov

Epy.OZ EMII Tehwkr) ‘ExBeony Topog 1
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kataypdeetat, eve To péyebdog g TEAIN)g DApapOp@mong IMOKIAEL ario

Soxipto oe dokipto.

Ta Soxipwa evopyavovovtar otg i0wg Oéoelg mov tomoBemiBnxav
petprukd xan omyv A_®don, pe eyxdpowa emaywywa Bedopetpa (LVDT)
tonoBempéva oty xpiowpeg {oveg TV OvO avorypdtev exatepwbev Too P.
Kata pnxog tov Sokwpiov tomobetovvial xataxépovpa Pehopetpa omyv
eAeyYOpevVT) mEPLOYT] OIOL O OHAOPOG TOL doxipiov elval pPEREVOS, yia va
petpnfel np katavopr) Tg DAAOTIKNG OTPOQPRG OV Kpiown meploxr). Avo
oplovtia Peldpetpa tonobetodvIal GTOV mHPO TOL OPLOVTIOL EYKUIPOIOD
epPorov oe mapdpowa Oéon ya OAa Ta Ookipia, yla ™V AmOTipnon g
OLVOAKI) TAAOTIKIG OTpogPrig oV Oéon aoxnong g eykapowag dvvapng P.
Emiong, ypnowonoteitat éva LVDT ot Baon tov doxtpiov napdMnAa pe 1o

afoviko ¢uPolo, To omoio PeTPaet TV KATAKOPLPT) TAPAROPPROT).

Exto¢ 1o ta enayeyikd Peloperpa tomobeteitar kai évag apiBpog
Slapk®V KAt eyKAPOouwVv NAEKTPOVIKOY PNKOVOORETp®V (SG) enave ota
vedopata INOIT yia tov gAeyxo g aviYREVIIG TAPAROPP@OT]G TOLG, TOOO
ot Swapnjkn 6co xat oy eykapowa devbvvon. Ta SG tonobetovvial oto
gheyxOpevo tpnpa tov dokpiov, oy mepoxn) g Kpioyng faovng, o

avidlapeTpkeg mapetEg wg mpog Tov asova xabeta oto eninedo katanovnorg,

KOVt oty yevia mg dwatopn)g (Sraprikry) 1) 0To pecov g napetag (yKkapowa).

52 Ileprypagr ¢ Sradikaciag amoxkaraotaocng, £mMOKELLG Kavi)
evioyoong

Xapakinpilotikd anoxkaraoraons _ Ta XapakmptoTkd aoKaTAoTACH HE 1)
X0pig evioyvor) mov epappoctnkay oo xabe doxipo deiyvovrar otov IMivaxa
5.1. Opoiwg pe v A $aon), 1o kabe Soxipo xapaxmpilerar ano :

e Bragopetikd mOOOOTO eyKAapowv omhopov: ta doxipta YII omhwopéva
ovpgava pe tov EAK (OAZIT, 2000) kat ta doxipia XIT oo givat omhopéva
ovpewva pe mahadrepovg Kavoviopovg (YAE, 1959).

Epy.OZ EMII Tehwr ‘ExBeory Topog 1
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o SLAPOPETIKO KOG TOL EAeyYOPEVOD THIPATOG TOL Bokipiov: eAéyyovtat

Soxipa pe Aoyovg M/Vd ioovg mpog 3,10 xar 520 katd m Owaywvio.

Em\éyetat éva and xafe opada yia amhr anoxaraoctaon (YIT30_AID),

eykdpowa evioyvor mepiogryéng (XII30_EIT) 1§ XapItoSiatpnTk) evioxoor)

(XTI30_EN).

Hivaxag 5.1 XapakmpioTkd TV EMOKEDATREVOVY KA/ 1] EVIOYVUPEVOV

SOKIPi®V DITOCTLAGPATOV

Awartagerg Egappoym Mrjxog (m) AoOyog
ONOMATIA on\ong evioyoong 1) Suatpnong
ap WTOTOIOD SHlOKEUf] g
XIT302EN YAE, 1959 GFRP, CFRP 1,95 7,80(5,50)
XTT303EN YAE, 1959 GFRP, CFRP 1,20 4,80(3,40)
XIT304EIT YAE, 1959 GFRP 1,20 4,80(3,40)
XIT305EIT YAE, 1959 GFRP 1,95 7,80(5,50)
YTI301AII EKOZX 2000 EMACO 1,95 7,80(5,50)
YTI302AI11 EKOZ 2000 EMACO 1,20 4,80(3,40)

E@appdlovrat £tot ot e§1ig Tpetg Stagopetikol Tpomot enepPaong:

- Yta Soxima YIT301AII kat YIT302AIT amoxatactabnke povov n PAapn

mg xpioyng Covng kar katomy enavehéyxbnkav HEpapatkd, Xopig

yprjor) INOTL ITpokertal ovolaotikd yia 1a dokipa mov etyav omAotel

obpeeva pe tovg onpeprvovg Kavoviopoos (EAK, 2000), yia ta onoia 1

£VioYLOT) TOVG 08 KA1 Gev €XEL TIPAKTIKO EVOLaPepOV'.

~  Ta Soxipa XTI304EIT kat XIT305EIT apykd emokevactnkav odopgova pe

) Sradikacia anoKaTaoTaong TV NAPANAve, KAl KATOmy evioXvinke 1

eykapowa meptogrydn g kpiong Jovng tovg pe xpron INOIL wev
vdhov (GERP). Tmv nepimwor} tovg tomobetrfnkay @ola INOIT vaiov

oe TAGto6 0,50 m kat CLVOAKOD prjKovg 2,70m, exarépwbdev Tov onpeiov

! Smuewbveron Ot Sev elxe axopn egapHoodel 0 VEOog XAPTNG OLIONIKIG emKvduvomTag oL
OAZII yia v AvatoAud| ATTIKT). ZTa KTIpLa g mepLox1|g avtig mov £xovv pehetnet pe tov
NEAK, 1 av€non g avioxt)g TV SOPIKGY Toug OTOLXEIV TAapovotadel AoV KAt IPAKTKO

HEPAPATIKO evELagepov Aoy g avdnorng Tov oetopkod ovvieheon) xatd 150%.

Epy.OZ EMIT
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Ixnpa 5.1 Zxedo emokevn|g Soxpimv XIT304EIT kat XTI305EIL
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Ixnpa 5.2 Zxedo emokevr|g evioxvorng Soxipiov XIT303EN.
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epappoyng tov P, Gote va epappootovv dvo cvvexeig mePTTLAiSelg pe
a\\nAoemka oy piag mapeag (Zynpa 5.1).

~  Ta dokipa mov xapaxmpigovrat oav XII302EN kat XIT303EN (Zxnpata
5.2 xat 5.3) apyKa emoKevdaodnkay Onmg KAt Ta NAPAIave KAt KATOmyY
evioxvinkav mpota katd ) Stapnikn devfovor), KApIrKd, pe xpnon piag
otpwong vedaoparog INOIT wav avBpaxa (CFRP) mhatovg 30cm oe Kabe
IIapetd Tov OTOLELoL Kat katomy eykapoa, pe xpron INOIT wov vakov
(GFRP), oe dvo mepttvAiferg ovvexovg meptEAgng, pe alMnloemkaloyn)
piag mapeids, onwg mponyovpeveg ota XIT301EIT kot XIT305EIL

—  Metd and myv epappoyr) v INOIT emkoAnfnkav enave oto okopodepa
kat/n ota INOIT nleKTpovIKAa PKOVOLOPETPa ot Stapnkn Kat / 1 oty

eykapola devbovon, otg Béoerg mov meptypagovtat oto kabe emi pepovg

Sokipio, napaxatm (Potoypagpieg 5.1 kat 5.2).

o mONGTTTTR %
deroypagia 5.1 Anokatdotaor, vioxpor Kai eVOpyav@or) ToL SOKIpiov
XI1302EN oto Epyaompro OZ, EMIL

b A

Epy.OZ EMII TeAwa) ‘ExBeon) Topog 1
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dwtoypagia 52  Acmtopépera  tomobEmnong T@V  NAEKTPOVIK®V
PNKOVOLOHETP@V.

Anoxatdotaon tTev BAapov _ Ze OAa ta Sokipta aveSapetmg £yve apyika
AIOKATACTAOT] T1)§ CIIOdOPYaVOPEVTIG OV TOL OKDPODERATOG 0TIV KPLoT)
EPLOXT) TOL SOKIPIOD, HE HI] OLPPIKVOLHEVO YAPHITAOOKDPOOEpa vynArg
avtoxr)g tomov Emaco S66 xat S88 g Mac Beton / Degussa Hellas AE (2002).
H Swadwaotia amokatdotaong mov akolovdnbnke eival kowvr ywa oAa ta
dokipia (Sragépet wg mpog 1o Pabpd amokardotaong g exaoctote PAaPng)
Ka etvat n e§ne:

e KabBapiopdg g amodopyavepevng Jovng amo  Ta  Tepaxua
okvpodepatog mov Ppiokoviat petald OapmEPOV  POYHOV e
KOMIIPEOEP, €wg va pnv etvat dvvatov va apaipebel mepattépm LAKO
ao mv kpiown {ovr. Znpeivetal 0Tt Ta HEPAauara ot @aon a
APnoav HIKPEG IApapévovoeg Mapapopeeoelg ota doxipta mov eivat

apeAnTees.

Epy.OXZ EMIT TeAwa) “ExBeon Topog 1
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o Towpa Tov OIAOpGV. Aev vmjp§av SappnKTikég aotoxieg OMALOHOL
eite  Swapnkovg eite  eyKAPOOL KATd TV mporyovpevny  ddon
HEPARATOV.

o Amoxatdactaon Tig Owatoprig pe  €yXLTO  |I]  OLPPIKVOLREVO
yappmrhookvupodepa vynhg avtoxrs Emaco S66 pe kahovnowpd kat
oxvpodémon amd to mAdL Aev  yprjowpornouifnke extofevdpevo
oxvpddepa ovte mpocHetor pavoveg

o ANOKATACTACH TN EMUPAVELAG TOL dOKIPioL peTd To Sexalovniwpa He
topevroxovia Emaco S88 pe omdrovAa xat pootpi yia opalomnoinor)

g emepavelag epappoyrg roo INOIT, onov avto fa epappoodei.

Metd mv oloxMjpwon g Swadwkaociag ta Ooxipa eivatr eropa yia

evioxoorn pe Ta ovvBeta vAka ovpgava pe tov Tivaka 5.1, onwg deiyverat

ka1 ota Zxedia emokevr)g pe 1j xopig evioyvon (Zx. 5.1 €66 5.3).

E@appoyr tov INOII _ H Sadwaoia epappoyrg tov INOIT akolovbeitat

ODPPOVA HE TI§ PNTEG TPOSIAYyPAPEg TOL Ipopndevtr] Kat élval TOImKA 1)

axolovbn:

[Ipoetowaocia: Agaipovviat OAa ta cabpd amd my em@avela nov da

epappootovy ta INOIT

Omov eival anapaityto , EMOKEVAGETAL TO OTOYEIO e PI) CUPPLKVOLHEVO
yappmhodepa 1 xoviapa mg oerpag EMACO.

Avopalieg g em@davelag mov Gemepvovy 1o lmm eSopalvvovrat pe
Tpoxo. Ot ywvieg otpoyyvAevovtat pe Povptoaxt kat Tpoxo eSopaiovorg,
OOTE 1] AKTLVA TI)§ KAPITDAGTITAG VA €1vat TOLAALOTOV 3cm.

Egappoyyy tov _aoctapod  Mbrace Primer: Avaptyvooviat ta &vo

ovotatikd Tov Mbrace Primer yua §00 mepinov Aemtd pe prjyaviko
avadevtipa, o¢ avaloyla avapigng Twv ovotatk®v (A xat B) 75% xat
25% Katd OyKo , 1] 77% xat 23% katd Papog avriotoixwg. To aotapt
epappoOdetat (oe ONeg T MAELPEG) O Pia OTPWOT) PE PONO.

Egpappoyn tov INOIT waov avlpaxa Swapnxeg (XTI302EN kat XTI303EN):

H epappoyr) tov INOIT wov avBpaka fexivaet )y emopevn) pepda.

Epy.OZ EMIT TeAway ‘ExBeony Topog 1
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Kopetat pe wahidt to INOIT wav avbpaka otig anattovpeveg d1actacetg
(m\datog 30cm kat prikog ovp@ava pe ta Zxédwa) mote va xalvgbovv ot
M\evPEg TOL SOKIPIOD OTO PIKOG IOV EKTELVETAL O aAPAlOg OmAOpoOS, pe
NepAITéP® ayKLP®OT 60cm oto “1oxvEO” TRIjpa Tov doxpiov (mEpav Tov
ONHELOD POPTION).

e Egappoyn pntivng Mbrace Saturant: Avaptyvoovrat yua 8o Aemrta ta 500

ovotatikd tov Mbrace Saturant pe pnxavikd avadevuipd, £wg OTOL
emtevyBet opotoyeveg piypa. H avaloyia avapidng ovotatkev (A xat B)
etvat 75% xat 25% Katd Oyko , 1 76% kat 24% xatd Papog avriotoyd.

e E@appoddetat 1o petypa opotopopea oe OA Ty em@avela pe polo. Zm)
ovvéyela epappoletat o INOIT wov avipaxa (C1-30) nave o verr)
prtivn.

e H emg@aveia tov INOIT avfpaxa méGetal apKetes QOpeg Katd
Stevfovon TV WOV XPIOTHOIIOMVIAG éva HPETANAIKO PONO @OTe va
Sterodvoet 1) prtivy) Mbrace Saturant kat va aneykA@Piotet o agpag.

e XmV ovvéxela epappodetat kat ) dedTepr) OTPMON TG PNTIVIG TAV® OTO
DPAOPA, GOTE VA EQRIOTIOTEL PE PITIVI] KAt va KOMIjoet Ka\vTepa oto
doxkipo.

e Egappoyry tov INOIT wov valov eykapoiwg (XTI304EIL, XTI302EN,
XII303EN, XII305EIl): Awatifetar oe @OMa nAatoog 50ex. Tevika

axolovfeitat 1 1da dradwaocia epappoyrig onwg to INOIT avipaxa, ala
Kata. Ty eykapowa Owvbovon. Tlepotpépoviat  tpia  Koppdaua
valobgpdaopatog yopm o 1o Sokipto pe Sraotdcelg 50cm mAdtog kat
270cm prjKog , GOTE VA KAADIITETAL EMPAVELX prjkovg 150cm mepimnov yvpm

and 1o onpeto mov alaget i Siaradn tov om\opov, exatépwbev Tov
ONPELOL EQAPPOYTIG TOL POPTIOD P.
Ta ava\vtikd anotedéopata ya ta é§n emokevaopéva / evioxopéva Sokipa

ava\vovtat ota Kegahaia mov akodovfoov.

Epy.OZ EMIT TeAua) “ExBeon Topog 1
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5.3 Aoxipto XII302EN
5.3.0 ApBpnTikn npoPAeyn g avroxng Tov dokipion

To Sokipo avto emokevaoctnke kat evioxvonke pe mv idwa pebodo onwg o
XII302EN, pe 1o omoio dtagépet 0To OTL Exel peya\dTepo dtatpntiko prkog. H
evioyvor éywe xpnowponowwvrag éva oo INOIT avipaxa oe xabe napewq,
Srapnkwg, kat, karomy, INOIT valov eykapoing oe prkog 0,75m ekatépwdev
tov P, mov tomobeteitat oe SVO OLVEXELG OTPWOELG, PE PIKOG LIIEPKANLYING
30cm. Zto Zynpa 53.0 didetar 1o Bewpnuko Saypappa pomrg —
Kapmomrag, Kabeta mpog tov afova g Swaywviov oe  Sradovikn
Katamovnon o) dayovio, vmoloyiobnke pe 10 mpOypappa avaloong
diatopwv XTRACT (Chadwell, 2002), yia mv evioxopévn Siatopr} tov. Xt0
1010 Staypappa detyvovrat ta onpeia g mpatg diappor)g Tov oCLPPATKOD

AIArTPAMMA POMHZ-KAMMYAOTHTAZ KATA TH AIArQNIO
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Iyfpa 5.3.0 Ataypappa pormg-KapmvAOttag g Kpiotpng datopng tov
XI1302 xat XIT302EN og Stadovikr) Katammovnon Katd T Staymvio.

yoviakov yalopa (My = 68,7 kNm), kabaog kat ta onpeia omov n avnypévn
napapopewon tov INOIT avBpaxa épbace 11§ Tipég &=0,6% (Mp|ef=6% = 93,3
kNm) kat &=0,8% (Mp|¢=s% = 99,6 kNm), avtiotoyya. Ot tpég avtég

Epy.OZ EMII TeAwa) “ExBeony Topog 1



122

avtiotolyovy o Bewpnuikd mpoPAenopeveg Tpég Tov @optiov Py = 95,0 kN,
Pogwn = 1290 kN xat Pysy = 137,7 kN, avtiotoya, xwopig d1opbwon yua ta
pawvopeva 2ag Tadng. ZOPPOVA pe Tig Iapadoyeg ToL AOYIOHKOD, TO OLVOAO
TWV DAK®V Trg Oatopng coppetéyovv pe MAIPN COVAPEIT eV yiverat 1
napadoxt] TG YPARHIKIG Katavoprg napapopacemy. H avalvon agopa 1o
Sraypappa wote 1 teAdkr) adoviky avtiotaon ot Owatopr (N) va wovtat pe
myv eSotepikry N=195 kN. ‘OAeg ot mapanmdve Tipég €ivat DIOAOYIOPEVES
XP1OHOTIOWDVTAG [1E0EG TUHEG TV MEIPARATIKGY PIXAVIKOV XAPAKTPLOTIKMDV
TV VAoV (KepdAawo 2) xat ovopaotikd xapaxtnpotka ywa to INOIT. Ot
napadoxég g avAaAvorg Kat MAEOV EKTEVI] AIOTEALOPATA AIIO TNV avaALOT

datopmv kat otoeinv divoveal oto Kegpd\ato 6 kai, OLYKEVIPWTIKA, OTO

[Tapaptmpal

5.3.1 Evopyavwor too dokijiion

2to Sokipto tomobetovvtan mévte eykapowa LVDT otepewpeva oto e{otepko
otabepo ovotpa avagopas (Ap. 41 wg 45 oto Zxnpa I15.3.1). Ent mAéov,
enave ora oaprkn xat eykdpota INOIT emxoAovvtat Sexag§t nAeKTpoviKa
pnxovoopetpa (SG) kata 1 Swapnxn dwevbovon (Ap. 1 éwg 16, Zynpata
I15.3.2 wg I15.3.5) kat déka xatd v eykapowa devbovon (Ap. 19 wg 28,
Zyfpara I15.3.6 wg I15.3.9).

5.3.2 Ileprypapr] To0 nepaparog

To ENwyvpévo doxipto XIT302EN tomobeteitan xataxkopvga ot Owrradn
(Pwtoypagia 5.3.1), oe dtevBovon PopTIong KATd WIKog TG daywviov Tov.
Exet oovoAwo prxog 3,40m xat kabapo avorypa 3,15m petadd otnpiSewv.
Baoet omiopav, To dokipto éxet éva eheyxopevo pfikog 1,95 m onAwopévo pe
oovOetnpeg 5220 oe Sudradny P6/400, xabwg Kat pewwpévo draprnkry omAopRo
8P14 og oxeon pe To LIOAOUIO TPHPA Tov, prikovg 1,20 m mov eivat WxLPA
om\wopévo. To eykapowo épPoro tomobeteitar oto Opro daxomrjg TOL
pOotetov Om\MoPoL KAtw arrd 1o eAeyxopevo tupa, os andotaor 1,25 m

armo TV aKpaia KAt Startopr) ToL VIOCTOAGPATOS IIPOG TO 1W0XLPEO ddmedo.

Epy.OZ EMI1 Tehwa) ‘ExBeory Topog 1
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& : g S
dwroypapia 5.3.1 To dokipo XII302EN tonobetpévo ot didrradn mpv my
évapdn Tov mEPapatog

Tto dokipto emPaovtat Swdexa mrpelg eVAANAOCOPEVOL KOKAOL POPTIONG
Kat évag nutehrg, mapovota otadeprig adovurg OAurtikng dvvapng N=192,5
kN. H ovpnepupopd tov Soxipiov katd ) SidpKela Tov mepapatog dev
napovoiace kamowa yabvpr actoyia. Apxikd napamprfnke pkpr eykapola
Siippnén tov INOTIT vdlov enave Kat KATe ard To napépPAnpa petapopas
@optiov oto £épPolo, n omoia axolovdrfnke amd pkpr) SrOYKWON O TRIPA
g ONPOpevng mapetdg tov Sokipion kdare and to INOIT (Petoypagpia 5.3.2).

Epy.OZ EMII Tehw) ‘ExBeony Topog 1
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%
dwroypagia 5.3.2 Aléym)or] tov INOII enrérve amo To onpeio acpppoyr']g TOL
@oprtiov. Awaxpivovrat ta ap@pnpéva SG # 20 kau 21.

A
v 1Y

5.3.3 [Teprypagn twv PAapov Kat Tpommog actoyiag

Metd to nmépag tov neypaparog amokoAndnkav ta INOIT nepiopry&ng xat
eVioxoOonG, HME XPNON TPOXOL KAl KPODOTKOD OMOL AIIALTEito, OmOTE KAt
amoka\v@Onke 1 PAGPn toL SOKPIOL OV MEPLOXT) EPAPHOYTG TOL POPTIOL
(Pwtoypagpies 5.3.3 éwg 5.3.5). Emi m\éov, amopaxpidvinke xat To
Aarmodopyavopevo oKLpPOdepa (HaAaO Kat véo) 000 HTAV EPIKTO, OV
kpioyun Covn. H xatavopr) mg PAGPng mep\apPavel KAPIITIKEG POYHEG OTO
onpeio tov P xat oe amootaon d amd To Qoptio, xwpilg xapia daywvia
Sratpnukn) poyurn (Potoypagia 5.3.3). Ot dwapnkelg papdor omy apxka
£EAKLOpEVT) Y@VIa éwg TO péoov g mapeag exatépmbev éxovv amokalvget
oe amootaor dvo dradoykdV CLVOETPWVY MOV aIEXOLV, AOY® KATACKELIS,
epirov 1,50d petadp tovg, pe viova Qatvopeva ADY1opHOD Kt IAPAHEVODOES
IAPapoPPOOeLg. Xapakmptotiko eivat ot n mapovoia tov INOIT eykapoing

ot ywvia, vmoxpéwoe T yoviaky papdo va napapopgwbel mpog to mhat,
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OV IEPLOXT] TG EMKAALYTG, AAPPAavovTag To oxTpd S, MO AVTIOTOLEL OF
devtepn WOopop@r) napapopaong Avyopov (Potoypagieg 5.3.4 kat 5.3.5).

Sl

Pwroypagia
5.3.3 Aoctoyxia
mSg  Kpiowng
Govng oy
e\eyXOpev

meploxr,  amo
i NV e@eEAKL-
Opevn) mapetd.
Awaxpivetat to
tyvog WV
INOIT exaté-
pwBev ToL P.

OooVv agopd To DAIKO CIIOKATACTAOTG, HAPATNPeitatl pev amodlopyavmor Too
OAPOpEVOD OKLPOBEPATOG TOOO TOL VEOL (AIOKATACTACLNG) OCO KAl TOL
Ia\aon, E0WTEPTKA TOL TVPHVA TOoL OTLAOL, ot OAPoOPEVN mapewd, pe éviovn
pnypcteon da péoov Tov 00 LAKGV (HAAAO KAl AIOKATAOTACTS), Of
m\rjpn  ovvepyaoia HETasy Tovg Xwpig amokOMnon om  Swempavela
(Pwtoypagieg 5.3.3 kat 5.3.6).

Téhog, mapatnpeitat kat arrokOMnon tov INOIT pe to onoio eiye evioxvbet
10 Sokipto pe aotoxia g demeaverag INOIT - okvpodépatog, exatépwbev
oL onueiov  epappoyrng tov @optiov P (Pwrtoypagia 5.3.3). Eivat
XAPAKTPLOTIKO HAVT®G va toviodet ott i amoka\vgbeioa PAapn péoa omyv
kpioyn Owatopr), 1 omoia fewpeitat  yapaxkmplotky amd  IAELPAg
OLPIEPLPOPCS EVOG TOITLKOD DPIOTAHPEVOL DIOCTLADHPATOG, deV KATEDTH) OpaT
and mv e§otepkny oyn v INOIT eykifotiopod oe OAn ) Siapkela tov
MELPARATOG, AN EY1VE EPPAVIIG HETA CITO TNV AIOPAKPLVOT] TOVG.
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Dwroypagia
5.3.4
Aemrropépera
TOL ALYLOPOL
]G YWVIAKIG
papdov  kat
TWV  OpOPWV
peocaiov  pa-
POwv ot OAL-
popevn ma-
pewa,  Aoyw
AIIOoTaoT|g
TOL OLVOETH-
pa.

Dwroypagia
9.3:5
Aerrtopepera
TOL ADYLOROL
UG YOVIAKIG
papBdov  kat
TV OHOP®V
peoaiov  pa-
powv ot OAr-
Popevn — ma-
PELd arrd GAAD
yovia.
Awakpivetrat 1
aoctoyia  Tov
DAOL  amo-
KATaotaong
KAt Ta\aiov
OKLPOSEPATOG.

Epy.OZ EMII TeAwa) “ExBeony Topog 1



127

Dwtoypapia
5.3.6
Aemrtopépela
TOL OKLPO-
O¢partog pynAig
avoxng - g
AIIOKATACTAOTG,
omv  e@eAKL-
Opevn mapewd,
Kat  Olakpirég
POYHES 10V
diamepvovdv 1O
naAad® Kat 1o
VEO LAKO emt-
OKELI|G.

5.3.4 Avaloor) g Katayeypappévng OOPNIEPLPOPag

BPOXOI YZTEPHZHZ AOKIMIOY XM302EN

- /SG / / ///
»0// e 100

Jry
(=)
o

—
D

o
J

AYNAMH EMKAPZIOY EMBOAOY (KN

(o]

20
r4v)

S50
[e V)

METAKINHZH EMKAPZIOY EMBOAQY (mm)

Iygpa 5.3.1 Bpoyot votépnong dokpiov XII302EN.

To katayeypappévo OSiaypappa Svvapng — mapapop@wong (P-6) tov
Soxion Sivetat oto Iynpa 5.3.1, xopis va éxet yiver i Sopbwon mg
KAaTayeypappévng SOvapng yia To mooooTo Trg avToxT)§ Mov napalappavet
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) porr devtépag tagens. Ta avtiotoa dwaypappata P-6 TV pEROVOREVEV

KOKA@V avalvovtat oto Zynpa 5.3.2.

[MTivaxag 5.3.1 Metpr)oelg TEPApaTikelg aaokpong tov doxpiov XII302EN

Ap. Omin | Omax | Omean | Pmin | 0/Pmin | Pmax | 6/Pmax | K E ps | HE
Kokhov | mm | mm | mm | kN | mm | kN | mun | kN/m | KNmm
1 21 17 19 116 18 124 17 6857 1394 | 08| 0,7
2 17 17 17 91 16 113 17 6182 760 07104
3 26 24 25 146 26 156 24 6040 | 1446 | 1,01 08
4 25 24 | 245 | 136 25 149 24 5816 1111 1,0 0,6
5 37 36 | 36,5 | 182 35 200 36 5380 3911 15|21
6 37 36 | 36,5 | 168 37 184 36 4822 2669 | 15114
7 36 36 36 | 158 36 178 | 36 | 4667 | 2268 | 15| 1,2
8 48 50 49 147 40 185 38 4256 7195 | 2,0 38
9 48 50 49 139 48 133 50 2776 4981 | 2,0 2,7
10 48 50 49 | 134 48 126 | 50 | 2653 | 3800 |20 /|20
11 61 63 62 136 52 131 63 2322 8645 | 2,6 | 4,6
12 82 90 86 116 82 118 72 1519 | 13939 | 3,6 | 74

Ttov ITivaka 5.3.1 Sidoviatr ta HEPApATIKA AOOTEAEORATA TG OAIKIG
CURIIEPLPOPLIS, IOV MEPINAPPAVOLY :

- péytoteg /eNayioteg Tipég g emParAopevng napapopPwong (Omin Gmax),

- Ol avTioTO1 EG PEY1oTEG — ENAXLOTEG SOVAPELG (Prin, Prax) AVA KOUKAO,

- 1} péon TAPaApOPPWOT] Ormean, OTIOL

Omean= (Ormin + Omax)/2
- Ol IIAPAPOPPMOELG 0TI AVTIOTOL(EG axpateg SOVAPEL (8/Pmin KA 6/Prax),
- ) péor) Svokapwia K tov Ppoxov, mov Sidetar and myv e§icworn
P. —-P

K = mx 1000 kN /m
S/P, -6/P,,

- I eVEPYEIAKY OPPOQNOT HOL MEPUKAEIETAl AIO TO DOTEPETIKO
Suaypappa tov Kabe kKOKAOL Kat, TEAOG,

- 0L avToTOlYES n?xamlﬁbmreg P0G TApapOPP®OTg Js Kat

- DOTEPETIKI)G EVEPYELS JE, OOV E 1 ALIOPPOPOUEVT] DOTEPETIKY] EVEPYELT

oL PPOXOL (0 EDPOG Omean) KA

He = Omean / 6y

Epy.OZ EMII Tehwkr) ‘ExOeory Topog 1
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pe=E/E, Ey=Pyby2
kat P, &, ot dovapn kat 1 Oapapop@won diappors (mEpapaukda
RETPOLHEVT)).

Amd TA HEPAPRATIKA WIOTEAECRATA AITOOEKVDETAL OTL 1] PEY10TI AVIOXT)
touv otvlov eivat 200 kN, 168% oe oxéon pe ) peyrotn avroxr v 119 KN too
napbévoo Soxipiov XI1302. H péyromn avroxy epgavietar otov 50 kOKAO
@oOpTIONG, OF petakivion 6 = 36,0 mm Kat avTioToLyel 08 KApIrtKe) avtoxr) My
= 139,5 kNm, peta and 510pbwon ylia 10 mooootd mov mapalappavet my
porm] Sevtépag tadng. H tun avt) eivar kata 40% peyalvtepn and )
Bewpnrikr) mPOPAeYn T1g KAPOTKYG avioxt)g Mpgsx = 99,6 kNm, moo
avtwotoet oe napapopeamorn tov INOIT 8%, Bewpavtag Tig peoeg Tpég g
OAUTTIKIG AVTOXT)G TOL OKLPOJERATOG. AVTIOTOLXQ, 1) TUT) ALTH elvat o) pe
DepnTikr] TPOPAEWN TG KAPIITIKIG CVTOXT|G HE COMHETOXT] TOL Slapr)Kovg
INOIT oe napapopaon & = 14%0, My|g1a% = 139,8 kNm, Aappavovrag
vooyn OHMG, OTOV IAPAIIAV® LIIOAOYORO, TV mpoobetn cvvelopopd otV
avtoxyy g Olatopr)g amd TO  OKLPOdEpa  LYNANG  AVIOXTG IOV
xpnowponou)nke yia v anokaraotaor) mg ([Mapapmpa ).

Katd m péyrom) kataypagn mapapopemnong twv 90 mm (110 kokAog), 1)
péylot DAAOTIKI OTPOQI) OtV omoia vrokertat 1 mAactkr apbpwon etvat
0,124 rad (7,1° ), n) 8¢ m\aotkr} otpo@r) ot péyrotn avroxt eivat 0,05 rad.

To HEPAPATIKA PETPOVHEVO POPTIO dlappor)g avtiotol el oe avtoyr 156
kN, TO OI1010 EMTLYYAVETAL TEPARATIKA OTOV 3° KOKAO 08 HAPAPOPPDOT) TOL

doxuptov ton pe 24 mm. H mwon g gpépovoag ikavotntag oto 85% g

KYKAOZ 1 KYKAOZ 2
—_— — 280~ - — S— S —_— — W1 —
Kk 200
166 4
10, ] 1004—,
z H
L DO o .10
o ~100-
o 160
250 ~260
&(mm) &(mm)

! Katd tov vroroyioud, Bewprifnke cvvimpnrikd OtL 0 muprveg Kot 1 emkdAivym g OAPouevng
Tapewdg amoteAodvrar and to okvpddepa vynArg avroxris EMACO, nov xpnowponouifnke yia
v anokardotaot) mg Statopris, pe avtoxt) ot OAiy fc = 40MPa,
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KYKAOZ 3 KYKAOZ 4
280 - ——— 260
150 » 50 e
100 100
iy 50- - 50+
§ = 2
< ﬂn_.f & ST & o
# 38
200 -200-
— -1 L = — 250 R
& (mm) & (mm)
KYKAOZ 5 KYKAOEZ 6
= — 260+ —— — 250 —
20—
: A 74
% ‘! b /
Tk
g ol /
| = | 3
- -1%7%_?_&4_”» B -m_m__m._u?-zn;;d
":r 159 & ae:
s 260 — —_— S
&(mm) &(mm)
KYKAOZ 7 KYKAOZ 8
-260-
00— 2] 7
z i e A g "T - A
& »: T b 0 e .y ) 305 X
77 e %
’
P ES 3
% 260
& (mm) 5(mm)
KYKAOX 9 KYKAOE 10
260
‘4 ;"3 4 B>
) Zi/
H - g e
& . %0 o . d
-
& (mm) & (mm)
KYKAOZ 11 KYKAOEL 12
80
: l ;
s g
= i
- 56 = —50— 2
Z b = z - o ./
S 5 =— g T — a’ - - >
L ; = ) A s
- ‘( Y3 - -u -
-2
250 -250-
5(mm) 5 (mm)

Exipa 5.3.2 Ava\or ToV PEHOVOREVEV KOKAGV emBal\Opevng
napapopemong, doxipto XII302EN.
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péytotng g (= 170 kN) epgavidetat oe Tipr petaxivnorng 44 mm otov 8°
KOKAO 0TV meppa\ovod, omoTe KAt 1) avTioToyT] TI] DAAOTIHOTTAg 08

OpPOLG PETaKVIoE@V etvat 1,80 oG mpog T Tuur) Stappors.

O \OYOg g HIKPT)G OXETIKA TAAOTIHOTITAG PETATOMIOEDV TTOD TAPEXEL TO
Sokipto, elvat OTL 1] COPIEPLPOPA TOL PETA ATO TNV EMITELSN TIG PEYIOTNG
avtoxng xapaxmpiletat and anotopn anopeiowon. INapatmpeitat Opwg Ot 1
TEAIKT] KAQUITTIKI] QVTOXT] TOL OTLAOL, TelVEL OV IPOTEPT KAWPIITIKY] AVTOXT)|
tov napbévov Sokypiov XI1302, ota 115 kN, éwg ) péylot) napapop@worn)
TV 90mm, oL AIETEAETE TO OPLO TEPHATIOROD TG HEPAapaTikyg Stadwkaotiag

Oy meploptopav g draradng.

5.3.5 [Tapaywyeg PETProelg SVOKAapYiag Kat DOTEPETLKIG EVEPYELAG

Avokapyia - MAaonpéTnTa

8O0 ———

|
|
|
|
—_ | %
40004 Y
g 4o ‘ LN ﬁ?\
4 ™
3000 e
| ‘Q
2000 - =
] d \\?
1000
|
0+
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
7}
[ —e—X302EN —a— X1302 — — Poly. (X1302) — — Poly. (maoaeﬁ

Ixgpa 5.3.3 Katavopr) péong Ovokapyiag g mpog Tr MAACTHOTA
napapop@anoemy doxpiov XIT302EN.

Bdoet TV KATayeypPappévemy IAPAROPPOOE®Y TOL SoKpiov vroloyidetat 1)
péon  Svokapyia peta§y avaxvkhicewv Ttov Ilivaka 5.3.1, n omoia
amewovidetat yia ) oepd Tov dmdeka avakvkhioewv ota Zynpata 5.3.3 kat
5.3.4 covapmjoel ™G PEYOTG HEONG MAPAPOPPMONG TOL OLYKEKPUHEVOD

KOK\OV, 0t aro\vta peyédn 1) oav maoctpomta. [apatpeitat 6w 10n, oto
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OP1o g WPEALNG ATIOKPLONG ToL SOKpiov wg v mAactypotta 2,00 (otov 8°
KUKAO), 1 péon Svokapyia tov ototxeiov éxet pewwbel oto 62% TG APXKIG

Katd tov 1° kOK\O, eV 1) IITeoT) g SvoKkapyiag oe aut) mV DAACTHOT T,

Avokapyia ava KUKAO

K (kN/m)

Ixfpa 5.3.4 Katavopn péong dvokapypiag ava kokho @optwong, dokipiov
XIT302EN.
petadd avakvxk\iceov oe 810 edpog, eivat mg Tadng tov 43% petadd piwv

dradoxk®V KOKAGV.

TTapOpoLa CLPIIEPLPOPA EPPAVIZETAL KAL OTNV AMOPPOPMUEVT] DOTEPETIKI]
EVEPYELT TOD EVIOXLHEVOL SOKIpion, Onwg avtr) vroloyidetal oav to epPadov
oo meptkAeteTal amd tov ekaotote Ppoxo kat Sidetat otov Mivaxa 5.3.1. H
DOTEPETIKY] EVEPYELT AIEKOVIZeTal yia ) oelpd tov dmdeka avaxkvk\ioemv
ota Zynpata 5.3.5 kat 5.3.6, covapTroeL G PEYLOTG PEOTG HAPAROPPDOTG
TOL OLYKEKPIREVOL KOKAOV, (Zxfjpa 5.3.5) xabog xai oe cOyKplon pe mv
avTioTolyT TAACTIHOT|TA IAPAROPPHOOEDY 08 ENAVANAPPAVOPEVOLG KOKAODG
otabBepon evpovg (Exnpa 5.3.6). Iapampeitat 6t oe Stadoyikég avakvrAioe
oe edpog mAaottpotTag 1,5 kat 2, 0, To dokipto petovet oto 55% (kata pecov)

OPO TNV CIOPPOPMHPEVT] EKACTOTE EVEPYELA PETASL TPV SLadOoXIKOV KOKAGY

Epy.OZ EMIT TeAua ‘ExBeony Topog 1
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MAaoTipomra Evépyeiag / Mapapdpewong

B — ==

UE = 0.4146y2 + 0.7322u +
7.0 4— — — _—

6.0 Al - —ary i

5.0 S =

HE

4.0+

|

uE = 0.186° +1.8376p - 1.2077

30 =TF 'z R - 0e8e =
: Hhe Z L ErSetiia « 22 8 b JROEN S

2.0
" |4
1.0 4 —— ‘ - =
¥ ~
0.0
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0

ud

[—o—xmozav —8— XM302 =— =— Poly. (XM302EN) == == Foly. (xnaoz)]

Ixnpa 5.3.5 Ztadiakr) peiwor) g anoppoPOVHEVI|G DOTEPETIKIG EVEPYELAS MG
1pog g emPar\opevn mhaotipodmta napapopPmoemv, XII302EN.

MAaoTipétnra Evépyeiag / Mapapdppwong

Ixfpa 5.3.6 Karavopr) mAaoTipomtag eVepyelag g mpog my TAAoTpoO ) Ta
napapoppmoey doxipiov XITI302EN.
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oe otabepd edpog avaxvxkhong (koxhot 5-7 xkau 8-10), eve, o péylom
\AOTIHOTNTA IAPApOPPWONG o1 e 3,60, OMOL TO Meipapd TePPATIOKE,
AmoppoPd  OTovV  IPGTO KOUKAO 7mAdOla  evEpyEld TG EVEPYELAG  IIOL
Katavahovetar omyv Swappor} tov. Zto Zynpa 5.3.5, didetan emiong xat 1
BEATIOT) OLVAPMOWIKY)  HPOOEYYION TNG AMOKPONG Of  MAPAPETPOVG
mactipot|tey, opifoviag ) Péktiom) mpootyylon pe pua devtepoPfadpa
IOADGVOPIKY COUVAPTOY Mg DAAOTIPOTITAG EVEPYELTS, G TPOG TO Oeiktr

DAQOTIHOTTAG TOV IAPAHOPPDOEDV.
5.3.4 TOYKpLOn Depapatikev karaypapamv XI1302 xau XII302EN

Ta Swaypdppata Svvapng — IApaApopeeong P-6 mpv kat petd m dwadwacia
amoxatdotaong kat evioyvorg tev XIT302(EN) ovykpivoviat oto Zxrjpa 5.3.7.
To doxipo epgavifer mv péytot avroxy tev 200 kN, ion pe 168% mg
avtoyr)g Tov mapbévoo Soxipiov (119 kN). Adye Avylopod v Bhipopevav
Saprikeov paPdmv, to mapbivo OSokipo ep@avifer T XAPAKTPLOTU)
otadlaky) TN TG avioxt)g Tov ot avakvxAorn, Kdte tov 85%, 16n oe
andxkpion 44 mim, 6nwg akpaog xat 1o ENwoyvpevo.

To ENtoyvpévo Sokipito mapéxel IKavoIrouTikl) COPIEPIPOPA £0G KAl T
Su\dowa mapapdpeeon and 1o napbévo oto mEPAg Tov MEWPAPATOS, e
avénon g LIEPAvVIOXTg AOY® TG ATIOKATACTAONg pe oxvpodepa vynAng
avtoxrg xat g evioyvor)g v pe INOIL Ou ovyxkpioelg petagp tov dvo
Soxipimv 60OV agopd TV COIOPEOLHEVY] SpOKApWia KAl AHOPPOPMUEVI)
EVEQYEWd @G TPOG TV IAACTIHOTNTA HAPapop@wong mov enePAndn oto
neipapa, Sidovrat ota Zyrpata 5.3.3 xai 5.3.5.

Ao ta Saypappata ovykpong @aiverat ot av xat 1o ENwyvpevo
SOKIJIO ATIOPEIOVEL YPTYOPA TV LIIEPAVTOXT] TOV, 0 andAvta peyédn opes,
Srampet ™V avtoxn Tov petd my anopeioon tov 85% oe otabepd emineda
avotepa 1) ioa pe T péyom avtoxs mov emetedxn oto Sokipo XII302.
Avtifeta, To napbévo SOt éXeL CPAVTIKA PELWREVI) HAPAROPPOOHOTITA,

av Kai, 0 Opobdg MAACTIHOT TV, eppavifel akpiPog idia copnepipopd 1000
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omv peiwon mg K 600 kat oto pobpd advdnong mg pe o¢ Ox€on pe To
XII302EN.

TYMMEPI®OPA X302 (MPIN & META THN ENIZXYZH)
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Exnpa 5.3.7 ZOYKPLon mg CupIEPpopds Tov Sokipion XII302 mptv Kat petda
TV eVIoXLOT).

5.3.5 Kataypagég LVDT otnv eykapoia dievdovon

KATAMPA®EZ ETKAPZION LVDT 41,42 & 43

80
60
40

20 A A A AAA
N WA E WL
FOACARAVATAWARVAYAYETE

"40 v 4 ]
-60
80 \

-100

NMAPAMOP®QZH (mm)

——BEAOMETPO 41 —— BEAOMETPO 42 — BEAOMETPO 43

Ixfpa 5.3.8 Katavopr] mg eykapowag OAPAROPP®OOTG COLHPOVA HE TIG
Kataypageg twv Pehopétpwv 41,42 kat 43.
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KATAIPA®EZ EFKAPZION LVDT 44 & 45

A

o
BSANAVA'AVARVAVAVAE

P —
L]

NAPAMOP®QZIH (mm)

—BEAOMETPO 44 —— BEAOMETPO 45[

Ixfpa 5.3.9 Katavopr g eykapolag mapapop@@ong OCORPOVA He TG
Kataypagés twv Pehopetpwv 44,45.

O kataypagég twv eykapowwv LVDT divovrat oto Zyrjpa 5.3.8 xat 5.3.9. Z1o0
Tynpa 5.3.10 amewovidetat 1) eyKapola napapoppwon tov doxipiov XII302
kat XIT302EN, pe Paon g evdeilerg twv LVDT mov eivar tomobetpéva
Kabeta otov apywkd anapapdpeeto aova tov Sokipiov, pe apibpovg

Karaypagng 41, 42, 43 xat 44 (XII302EN). Ztov opiiovTio agova too

EAAETIKH FPAMMH MPIN KAIMETA THN ENIEXYZH, z{(fl}la 5.3.10
X302 Z0OyKp1on) g eAa-
60 : :
| [—nvEngm | TS YPARPAS
40 AYNAVH TOD dokptov

/\’\ (XMBOEN)|  kard WV Katd-

€ 20 ' '
£ A o ~wEnzo | YPAQH TS péy-
. O ' — ., BEA . ;
S 0 1 2 % 4 ocEoeEN) O 1o §uvapng £
8 20 . T péyog peta-
. \\\ J/ | WETETH | tomong 6, mPw
2 \ \&4( (X1302) Kat  peta  my
g N evioxvon

—— MEMZTO

80 BEAOZ

(X1302)

-100

A=ONAZ AOKIMIOY (m)

Txnpatog amewovidetar o drapnkng adovag Tov dokipiov pe agempia my
kétw ompin tov dokpiov. Ta PéNn pndevifovral ota onpeia v SvO

ompiewv. ZOYKEKPEVA, OTO OXTIA KATAYPAPETAL 1] EKOVA TOL EKAOTOTE
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IAPAPOPPOHEVOD QOPEA OTAV 1 SOVaI TOL EYKAPOOL ERPOAOL IaipveL v
péytotn T g kabog kat otav 1o Bélog oy Béon emPolng g eykapoiag
Svvapng yivetat péyoto, ywa Tig dvo mepurtooelg tTov dokipiov XI1302 kat
XIT302EN avtiototya.

O \oyog mg apykng dvokapyiag te@v XITT302EN kat XIT302 eivat 1/1,08.
Aappavovtag vnoyn myv avaloyia avroxov (1/1,70), n Swapopa avt
anmotpatal omy avriotoyn avdnon tov BENOLG MOL AVTIOTOLXEL O] PEYIOT)
P, eve mapatnpeitat peya\n opoldt|Td To0 TAPAROPPOREVOD OXT|RATOG TV
dvo Soxpiov omv apyikr Tovg Karanovnor tov omy kabe Gaon. Avribetq,
ot péylot) Oapapop@morn, 10 avEAdOTIKA MAPAHOPPOMEVO THHHA TOD
ENwoyvpévov otodov ep@avifet peyaldTepn OAapapopP@OpOTNTa agevos,
al\d kat peya\dtepo evepyod MAATOG aVEAAOTIKNG OTPO@rg, ageteépov. To
£0POg g TAAOTIKIG apBpwong etvatl MAEOV eDKPLVEG aTIO Tig PETPL|oetg Twv SG

[IOD CVAITTOOCOVTAL IAPAKAT®.

5.3.6 Kataypagég SG ot Srapnkn dievbovorn

KATAMPA®EZ AIAMHKQN SG (MAEYPA A) KATACPA®EZ AIAMHKQON SG (MAEYPA B)

10 ) 10

: A | :
T 6 o
E 4 ! A / \ | é ;
it £ 4
{ R | | f I

o Yoy oL oD A aADSAL WY |

—— STRAIN-GAUGE 1 — STRAIN-GAUGE 2| x
—— STRAIN-GAUGE 3 —— STRAIN-GAUGE 4| [—STRAIN-GAUGE 6 — STRAIN-GAUGE 7 — STRAIN-GAUGE 8|
KATACPA®EZ AIAMHKQN SG (MAEYPAT) KATAICPA®EE AIAMHKON SG (MAEYPA A)

10 6

8 H E} 5 ﬂ 1
- T 5 1
g 10 €3 A
a2 A A I 10 1
* o [SEAMNT NI Y | | ¢ AT

1 A A

- v X | W A Y N
—_STRAIN-GAUGE 9 —— STRAIN-GAUGE 10 — STRAIN-GAUGE 11 i
——STRAIN-GAUGE 12 —— STRAIN-GAUGE 16 [— STRAIN-GAUGE 13 — STRAIN-GAUGE 14 — STRAIN-GAUGE 15|

Ixgpa 5.3.11 [Tewpapatikég kataypagég Stapnkwv SG kaprrikrg evioxvong (To
SG# 11 dev katéypaye KaboAov).

Ot Kataypageg TV SIapKoV NAEKTPOVIKOV HNKOVOIOPETP®V (Strain Gauges)
Seixyvovrat oto Zynpa 5.3.11. H Oéon xat apibpnon tovg Seixvovtal ota
Exfpata [15.3.6 wg I15.3.9. Ta Swapnkn SG tonmobembnkav oe amootaocelg

Epy.O% EMIT Tehuxr) ‘ExBeon Topog 1
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mepirov 10 cm petadd tovg, eite 0TO PECOV TG MAPELAS elte OTa AKPd, Ot
B¢on tov Sraprjxovg om\topod (emt tov INOIT). Zto Ppabpo mov avta eivat oe
féon va karaypdawoov myv mapapdpeeon tov INOII, oto omoio eivat
OTEPEDHEVA, Ol PEYIOTEG AVIYHEVEG TAPAROPPDOELG TOD KATAYPAPNKAV, OF
andotaon mepimov 10 cm amd to P (SG #1, 6, 16 xat 13 Sadoywka) otig

TE00EPLG Iapelg avriotoa, etvat 8.5, 8.1 kat 3.6 kat 5.7 %o.

5.3.7 Kataypagég SG oty eykdapoia dievBovor

KATACPA®EE EFKAPEION SG (MAEYPA A) KATACPAOEZ ErKAPZION SG (MAEYPA B)
12 2 I
10 i
5 n

-8 = f
E TTH €3 gy ]
i + WINAY

2 A ] 5 A" A AW,

T
0 P L
2 -1

[—STRAIN-GAUGE 22 — STRAIN-GAUGE 23 — STRAIN-GAUGE 24| [—STRAIN-GAUGE 25 — STRAIN-GAUGE 26|
KATACPA®EZ EFKAPZION SG (MAEYPAT) KATArPA®EZL ETKAPZION SG(MAEYPA A)
8- 24
(4 A
15 y
e | - i
£ :
i e | AWiRIPATLIN
32 A Y l 4 3 ' \ - =g
! e nivan A B &A&KVAVAV%.V@
~ B B !
t‘w-"\ et 2O SN /MA vy 05 \
= -1

|—STRANvGAUGE 17 —— STRAIN-GAUGE 18 STRAIN-GAUGE 191 —— STRAIN-GAUGE 20 —— STRAIN-GAUGE 21]

Iynpa 5.3.12 [Mewpapatikeég kataypagég eykapotwv SG oto INOIT nepiogprydng
SrartpnTikng evioxvong.
H 0éon kat apifpnon 1oV nAEKTPOVIKOV PNKLVOORETp@Y (Strain Gauges) pe

Ta onoia evopyavednke 1o doxipto deiyvovrat ota Zyrpata I15.3.6 wg I15.3.9.
Ot xataypagég v pnrovotopetpev oto INOIT véhov Seiyvovtat oto Zxnpa
5.3.12. Inpewwvetat oty aod amoyn xopobémong, ta SG # 17 wg 19, 25 xat 26
(mapeteg B xat I') tomoBetovvrat oty mapeta mov apykda O\ipetar kara tov
mp®TO KOKAO (Ipog Vv pepta tov epPolov dnladn) eved ta SG # 20 wg 24
(mapertg A xat A) mpog TV ePeAkvoOpevn mapewd, avudiaperpa avribeta
(PNéne ka Pwtoypaepieg 5.3.1 kai 5.3.2).

Me e€aipeon) v mapewa A (SG # 20 xat 21), or péyloteg Kataypages twv

eykapowwv SG xopaivovtar @g 1 58 — 7,0 %o otg al\eg Tpelg MAPELES,

Epy.OZ EMIT TeAwua ‘ExBeony Topog 1
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Cemepvovtag o kabe mepurtwon v Tyr Owapporg Tov  EyKAPOLOV
ouppartikov omhiopod (mepimov 1,9 %0). H péyroty xaraypagr baver, yia 1o
SG #22 (mapewa A, moiov g yoviaxng papdov), ano tov 5° kuxkAo kat e8r|g,
OTadlaKd wg T PEyLoT KAtaypd@r), OTov TeEAeLTAio KOKAO, ior pe 10,9 %.. H
avénon ong tpég v SG anmodidetar orig onpavrikég Svvapelg mov
napcahappavet to eykapowo INOIT omy xpiowpn Jovr, Aoyw Trg dpdong
neplo@Plyéng TOLv OKLPOOEPATOG KAl TG  OLYKPAM|ONG TOL  YWVIAKOD
OIAOpPOD, O Omoi0g éxet mpoavwg eoéNdel oe avakukAMZOnevo Avylopo
av§avopevov edpovg, onwg €xer 1§1dn mapampenbei omyv mepypagn twv
Prafav.

Epy.OZ EMII Tehwkr) “ExBeory Topog 1
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5.4 Aoxipto XIT303EN

5.4.0 Ap1BpnTikn npofAeyn g avroxig Too dokipion

To Sokipo avtod emokevaonke kat evioxvbnke pe mv ida pébodo Omwg To
XII302EN ypnotponowvtag éva @oMo INOIT avBpaxa oe xafe mapeld,
Saprkeg xay, katomy, INOIT vahov eykapoing o prkog 0,75m exatépmbey
tov P, mov tomobeteital oe SV0 ovVEXElS OTPWOELG, Pe PAKOG LIIEPKANLYIG
30cm. To goprtio P epappoletat oe anootaon 1,36 m amd my Kato Tapeid oo
vrootAwpatog. Xro Zyfpa 5.4.0 Sidetat 1o Bewpnrikod Saypappa porrg —
KapmoAomrag, xabeta mpog tov dova mg Suaywviov ce Sraovik
Katamovnon o) Swaydvio, vmoloyiofnke pe T0 mpoypappa avdlvong
Siatopwv XTRACT (Chadwell, 2002), yia myv evioxopévn Siatopr) tov. Zto
610 duaypappa deiyvovtat ta onpeia g mpatng dtapporg oL copPatikod
yoviaxkod xa\vpa (M, = 68,7 kNm), kabwg xat ta onpeia omoo n avnypévn
napapopeeorn tov INOIT avBpaxa épbace tig tipes £=0,6% (M| 6% = 93,3
KNm) kat &=0,8% (M| 8% = 99,6 KNm),

AIATPAMMA POMHZ-KAMMYAOTHTAZ KATA TH AIAFQNIO

000 001 001 002 002 003 003 004 004
® (1/m)

Ixnpa 5.4.0 Aaypappa porm)g-KaprmoAOTTag g Kpiotng Siatopr)g tov
XT1303 xat XTI303EN oe Srafovikn) katamovnon katd 1) Stay®vio.

Epy.OZ EMIT TeAudr) ‘ExBeon Topog 1
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avtiotoya. Ot Tipég autég avTiotolovv ot Benpnuikda npoPAenopevesg Tipeg
ToV Poptiov P, = 91,5 kN, Posw = 124,4 kN xat Posy = 132,8 kN, avtiotoaq,
xwpig S1opbuon yia ta pawopeva 2ag tadng. Zopguva pe Tig mapadoyEg Tov
AOY1OPKOD, TO OLVOAO TV VLAKGV TIG OWITOPI)G CLPRETEXOLY e IIANPI
oovagela  eve  ylvetar 1 mapadoxl] ™G YPARMRIKLG  KATAVOuUng
napapopencemy. H avaivon apopda to dwaypappa ote 1) TeAK:) alovikr
avtiotaon ot Swarropr (N) va wovtat pe v e§otepuka) N=195 kN. OAeg ot
IApaIave THYEG elvatl LIIOAOYIOREVEG XPIOTHOMOIOVTAG HECEG TIPEG TV
HIEPAPATIKOV PIXAVIKOV XAPAKIPOTKOV ToV DAKeV (Kepalao 2) xat
ovopaotka xapaxtpiotikd yia to INOIT. Ov mapadoyég g avaivong xat
A0V EKTEVI] CIIOTEAEOPATA camld TV avdAvon S1atopmv Kat OTolxeimv

divovtat oto Kepahato 6 kat, ovykevrpatikda, oto ITapapmpa 1.

5.4.1 Evopyavwor tov doxipion

10 dokipto tomobetovvtat mévte eykapota LVDT otepewpéva oto ewtepkod
otabepo ovompa avapopdg (Ap. 41 wg 45 oto Zynjpa I15.4.1) xabwg Kat exrta
Swapnkn LVDT, €n ywa ) petpnon mg TAaotikng otpodng (Ap. 49 wg 54,
Exfuata I15.4.6 xai [15.4.8) ota yoviaka axpa tng diatoprg mwg Kpilotpng
Coovr)g Kat éva yia pétpnon g Sapnkovg napapoppwong otov asova (Ap.
48). Eoi m\éov, emavw ota Owapnixn xat eykdapowa INOIT emxoAovvtat
dexaglt nAexktpovikd pnxovodpetpa (SG) xata ) dwapnkn devbovon (Ap. 1
¢wg 16, Zynpata I15.4.2 wg I15.4.5) kat dexa xkata myv eykapowa devbovor)
(Ap. 19 wg 28, Zynpata I15.4.6 wg I15.4.9).

5.4.2 I1eprypa@n) Too NEIPARATOG

To ENwyvpévo Soxipo XIT303EN tomoBeteitat xarakdpvga ot durrady
(Pwtoypagia 5.4.1), oe SrevBovory PoOpTIoNG Katd prKog g draywviov Tov.
Exet ovvolkod prjkog 3,40m kot kabapo avorypa 3,15m petald ompiSewv.
Baoet om\op®v, 1o Sokipo £xet eva eheyxopevo pnkog 1,20 m om\opévo pe
oovdetrjpeg S220 oe daradn P6/400, xabag xkat pewwpévo dapnkry OomAopo

8d14 og oxéon pe To LIOAOUIO TPpPA Tov, prjkovg 1,95 m mov eivat wyxvpa

Epy.OZ EMII TeAwa) ‘ExBeon Topog 1
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om\opévo. To eykapowo €pPolo tomobeteitar oto Opto Sraxomr)g TOL
POOHETOL OIAIOPOD EMAV® aIIO TO EAeYXOPEVO TRIPA, 08 amootaon 1,45 m

il ¥
N -
- 5 b

]
o
o
o

o
o
<

™ % 8 % % 8 8

Dwroypagia 5.4.1 To doxipto XII303EN tonmobetpévo ot diaradn mpwv myv
gvapdn Tov melpapatog
amo TV aKpaia KAt Slatopr} Tov DIIOCTLADRATOG P0G TO 0P ddarmedo.
Zto Ookipo emPalovrar évdeka mANPelg eVAANACOOpEVOL KOLKAOL
@oOpTIONG Kat évag nuttelr|g, mapovoia otabeprg adovikrg OAurtikng Svvapng
} N=192,5 kN. H copmepipopd tov dokipion Kata ) didpkeia tov metpapatog
dev mapovotace xdamowa Wwaitepa otoyeia. Apykd mapatmpnfnke pkpr)
eykapowa dappnén tov INOIT valov endve Kat KAt® and 1o napépuPAnpa

\ petagopdg optiov oto épPolo, n omoia axkolovbrbnke amd didykwon oe

Epy.O EMIT Tehuci ‘Exfeon) Topog 1
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tppa mg ONPopevng mapewdg tov doxpiov kat® and 1o INOIT (Patoypagia
5.4.2).

!
5
\

deroypapia 5.4.2 Awvykwor tov INOIT katw o 1o or]pei ecﬁappomg TOD
@opTtiov kat devpovon g pwyung oto INOIL Awakpivoviat ta apifpnpéva
SG # 22 xai 23.

5.4.3 [Teprypan tov PAapfov xat tpdénog aotoyiag

Metd 1o mépag tov mewpdapartog anopakpvvinkav ta INOIT nepiogrydng
KAt eVioyDong, HE XPIOT TPOXOL KAt KPOLOTIKOD OIMOL AIIAatteito, OmoOTe Kat
anokaA\v@onke 1 PAAPn Tov Sokypiov OV MEPLOXT) EPAPROYTIG TOL POPTIOD
(Patoypapieg 5.4.3 twg 5.4.5). Eppavifovratr opifoviieg poypeg oto onpeio

Epy.OZ EMII TeAwu) ‘ExBeor) Topog 1
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tov P xau o amdotaocn d amd 1o POPTIO, KAWPITIKIG HOPPHS, X@Pig Kapia
Sayovia Swatpnukod tomov  pwypr  (Patoypagia 54.3). Ot apywa
OAPopeveg papdot ot yovia kat oto péoov g napewds ekattpmbev éxoov
anbxa)xo(peei o€ arooTaot) dvo SLABOYIKOV CLVOETPWY HE EVIOVA PALVOREVA
ADYIOHOD Kat IAPApPEVOLOEG IAPAPOPPMOEL. XAPAKTPIOTIKO elvat OTL 1)
napovoia tov INOIT eykapoimng ot yovia, DHOXPEROE T Yoviaky papdo
Kata my actoxia va napapopgabet oe oxfpa S, mov avuotoixel oe devtepn
1B1opop@r) napapopeoong Aoym Avytopod (Patoypagieg 5.4.4 kat 5.4.5).

Ooov agopd 10 LAKO GIOKATACTAONG, IAPATNPEITal aodlopyavaor) Tov
OAPOpEVOL OKDPOOEPATOG TOCO TOL VEOL (AIOKATACTAONG) 000 KAl TOL
Ta\aon, E0MTEPIKA TOL IMLPHVA TOL OTLAOD, ot OAPOpEVT) Tapeld, pe eviovn
pnypatwon, pe mAfpn  ovvepyaoia TV 000 LAKwV (Hadad  Kai
AImoKaTAoTaocng), Xwpig aokoAnon ot Stemeavela (Potoypagieg 5.4.3 Kat
5.4.6).

Té\og, mapatmpeitat kat arxokOMnon tov INOIT pe 1o omoio eiye evioxobet
10 Soxipto pe actoxia mg Sempaveiag INOIT - oxvpodépatog, exatepmbev
TOL ONPEIOD EPAPROYTG TOL PopTiov P.

DPwroypapia
54.3 Aoctoyxia
mg  Kpiopng
Govng  omv
eAeyXOpeVT)

meploxt] Ao
m OAPopevn
napewt.  Aw-
Kpiverat 10 i-
XVOg TOL
droaprkovg

INOIT exarté-
pwbev tov P.
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Dwtoypagia
544
Aemtopépera
TODL ALYLOROD
G Y@VIAKIG
papdov  kat
TV  OROP@V
pecaiov
papdwv ot
OABopevn
Iapeid.

Doroypagia
5.4.5
Aerrtopépeia
TOL ALYIOPOD
mG YWVIAKIG
papBdov  kat
TV  OpOP®V
peoaiwv
papdwv om
BApopevn
oapewa  amo
al\n  yovia.
Awaxptiverat
n poper
Avytopot g
YOVIaKIg
papoov.
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DwToypagia
5.4.6
Aemrtopépera
oL OKLPO-
déparog vynAng
avtoxrg - g
AIOKATACTAOT|G,
Kat  Olaxptrég
PWYHES 10D
dwariepvody 1O
IaAai® kat To
VEO DAWKO emt-
OKEDI|G.

5.4.4 Ava\oor) g KatayeyPappEVIG ODHIIEPLPOPAG

BPOXOI YZTEPHZHZ AOKIMIOY XI1303

100

AYNAMH ErKAPZIOY EMBOAOY (KN

450
LEw AV

METAKINHZH ErFKAPZIOY EMBOAOQY (mm)

Ixnpa 5.4.1 Bpoyot votépnong doxkipiov XIT303EN.
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To xatayeypappévo Swaypappa Sdvapng - mapapopewons (P-6) tov
Soxipiov diverar oto Zympa 5.4.1, xwpig va éxet yiver n dwpbwon g
Katayeypappévng SOVapng ywd 10 HosooTo g avioxtig mov napalapfavet
) pomr) Sevtépag tagems. Ta avriotoya daypappatd P-0 T@V pepOVEOPEVEV

KOKA@V avaivovtat oto Zynpa 5.4.2.

Ytov ITivaka 5.4.1 diovrat 1a MEWPAPATIKA AIIOTENEOPATA T1G OAKI|G
CLHIEPUPOPAS, IOV HEPUNAPPavovy :
- péy1oteg /eNayioteg Teg g emPBalopevng napapOpP@OnS (Omin Omas),
- O aAVTIOTOYEG PEYIOTEG — ENAYOTEG SUVANELG (Priny Prax) AVA KOKAO,
- 1) péor) TAPAPOPPDOT] Opmean, OTIOD
Omean= (Ormin + Omax)/2
- OLIIAPAPOPPHOELG OTLG AVTIOTOLKEG AKpaieg SOVAPEL (6/Prmin KA O/Prax),

- 1) péon Svokapyia K tov Bpoxov, mov Sidetat amd myv eSiowon

- Pmux _Pmin
K = 1000 kN / m
5/Pmax _5/Pmin

- 1] evepyEwaKl] CIOPPOPNON IOV TepuAEieTal amd TO  DOTEPETIKO
Staypappa tov kabe KOKAOL Kat , TEAO,
- O1 avTIoTO1YEG AACTIPOTITEG PEOTG IMAPAPOPPWOTG Jhs KAL
- DOTEPETIKI)G EVEPYEWAS JiE, OTIOV E 1) AIOPPOP®PEVT] DOTEPETIKY] EVEPYEL
TOL PPOXOL (O€ EDPOG Ormean) KA

146 = Omean / Oy -

we=E/E,, Ey=Py0,/2

kat Py, & ot ddvapn xat n mapapdp@won OStapporg (MEpapauKda
petpovLpevn).

Epy.OZ EMII : TeAway ‘ExBeony Topog 1
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Mivaxag 5.4.1 Metprioelg netpapatutg anoxpiong tov doxypioo XTI303EN

Ap. Smin | Omax | Omean | Pmin | 6/Pmin | Pmax | 0/Pmax | K E Hs | ME
Kokhoo | mm | mm | mm | kN | mm | kN | mm | kN/m | KNmm
1 16 17 16 98 16 110 17 6347 912 07108
2 16 16 16 93 16 | 108 | 16 | 6188 672 0,706
3 23 23 23 | 110 22 139 | 23 5594 | 1318 |10 1,1
4 23 23 | 23 | 103 23 | 123 ] 23 | 4953 | 1030 | 1,009
5 46 46 46 101 31 160 34 3994 6301 | 2,054
6 46 46 46 85 46 132 46 2361 3802 | 20133
7 46 45 45 79 46 | 126 | 45 | 2258 | 3400 |20 29
8 68 68 | 68 81 58 | 133 | 58 1855 | 9290 | 3,01 8,0
9 69 68 68 67 69 | 110 | 68 1296 | 6860 | 30|59
10 69 68 68 63 69 | 104 | 66 1240 | 6274 | 30|54
11 85 91 88 66 71 108 | 81 1140 | 10846 | 39| 9,3
12 16 17 16 98 16 | 110 | 17 | 6347 912 | 0,708

AIO Ta MEPAPATIKA AIOTEALOPATA COTOOEIKVOETAL OTL 1] HEY10TI avtoxi Tov
otohov eivatl 160 kN, 140% oe oyéon pe ) péyrom avioxt) tov 114 KN tov
napbévou doxpiov XI1302. H péyrom avioxt) epgavidetal otov 5¢ xoxAo
POPTIONG, O pretaxivnon § = 34,2 mm XAt avTiotolxel og Kapruky avroxy My
= 115,2 kKNm, petd amd S10pfoon yua 1o mocootd mov napalapfavet my
pormj Sevtépag tagng. H mpry avw) eivar xata 16% peyaidtepn ano
BeopnTicy) TPOPAEYN TG KAPITIKYG avioxrs Mpigsw = 99,6 kNm, mov
avuotowel oe mapapopeaot oo INOIT 8%, Bewpovtag Tig peoeg Tipég g
PAUTTIKIG aVTOXTIS téu oxopodéparog. Avtiotoa, 1 Tipr) avt) gival katda 2%
ppotepn auo T BewpnTiky mpoPAeyn WG KAPITKNG avioxng Myjqsw =
116,5 kNm, Aappavovtag vnoyn Opes, OTOV HAPAIIAVe LIOAOYIORO, MV
IPOOOETT) COVELOPOPA oV avIoxt} g Statopr]g ano o oxLPOOEPa LYINAT|G
AVTOXI|G TIOL XPNOTHOIOWONKE Y14 TV AOKATACTACK OE TRIPA TG Owaropr|g
(Mapapmpa L.

! Kark tov vrokoyopd, Bemprifnke covenpniikd 6tL 0 moprves Kot 1 gmikdioyr g OAPopevng
nopetdg amotehovviar ard o okvpodepa vymArg avroxns EMACO, mov xpnoponowbnke yia
mv amokatdotaot wg Statopng, pe avoxr) oe OAtyn fc = 40MPa.

Epy.OZ EMII Tehwry ‘ExBeony Topog 1




149

Katd m péyrom kataypagr napapopeoong twv 91 mm (119 kox\og), 1)
REY10T) DAACTIKY] OTPO@Y) OtV omoia vIOKettat 1 mAaoctiky apbpwon etvat
0,121 rad (7,0°), n 8¢ m\aotur| oTpo@r] ot péylotn avroxt etvat 0,045 rad.

To mepapatika perpovpevo @optio dapporg avrtiotoxel oe avroyn 139
kN, 10 0moto emruyXAaveTat HEPAPATIKA oTov 3° KOKAO 08 TAPapOpPmOr| TOL
doxiov ton pe 22,9 mm. H mwon g @épovoag wavomrag oto 85% g
péylomg T (= 136 kN) epgpavidetar oe

106 KYKAOZ

Tog KYKAOZ
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Ixfpa5.4.2 Ava\oor) TV pEROVOREVEOY KOKA@V emBal\opevng
napapop@wong, dokipto XTI303EN.

T petakiviong 58 mm otov 8° KOKAO, OmOTE KAt 1) AvTiOTOn TUar

DAQOTIHOTITAG 08 OPOLG RETAKIVI|OE®V elvat 2,50 wg mpog T Tupr) Stappors.

O \OY0g g HIKPIIG OXETIKA TAQOTIHOTITAG PETATONICE®V IOV IAPEXEL TO
dokipto, etvat OTL 1) COPIEPLUPOPA TOL HETA AIIO TV EMITELSN TG PEYIOTNG
avtoxn§ Tov yapaxmpiferat amd amotopn anopeinon avtg, otadiakd, eve
napatnpettat 0Tt 1 TeAKr) KAapITTKL avtoxT) Tov oTOAOD, Telvel OtV Ipotepn
Kapmokn avtoxr) tov mapbévoo Soxwpiov XII303. Ze avt) v avtox)
@atvetat va otabeponoteitat To SOKIPIO KATA TV AVAKLKANOT @G T PEYLOT)
napapop@mon v 91 mm mov ametélece TO OPO  TEPUATIOPOL TG

nelpapatikng Stadkaoiag Aoy meploptopmv mg daradng.

5.4.5 ITapaywyeg peTprjoeig SvoKapyiag Kat DOTEPETIKIG EVEPYELAG

Baoet tov Katayeypappévey Iapapop@moemy Tov dokipiov vrnoloyidetat )
péon OSvokapwia perald avaxvxkAicewv tov ITivaka 5.4.1, n omoia
amekovifetat yia ) oepd v évdeka avakvkAioewy ota Zxnpata 5.4.3 kat
5.4.4, oovapmjoetl TG PEYLOTNG HEONG TAPAROPPWOING TOD OLYKEKPIHEVOD
KOK\OV, oe anoOAvta peyedn (Zxnpa 5.4.4) 1) oav mhactpotta (Zxnpa 5.4.3).
[Mapatnpeitat 6t 1181, 0T0 OP1O G WPEAUNG ATIOKPLONG TOL JOKIPtov WG TV

Epy.OZ EMIT TeAw) ‘ExBeon) Topog 1
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m\aotipotta 2,50 (otov 8° kvKNO), 1 péon Svokapyia tov oTowEiov éxet
pewwbet oto 29% mg apywis. Hon, yia mactipotta napapoppoong ton pe

Avokapyia - MAaonpomTa

7000

o - = ~
0.0 0.5 1.0 1.5 20 25 3.0 35 4.0 45
ud

[ —e— Xr303EN —=— XB03 — — Poly. (X'B03) — — Poly. (XIBO3EN) |

Ixgpa 5.4.3 Karavopr) péong Ovokapwyiag ®¢ mpog T MAACTIHOTTA
napapopaoemy doxipiov XII303EN.

Auokapyia ava KUKAo

7000

6000

5000

Iyfpa 5.4.4 Karavopr péong dvokapwyiag ava kOxk\o @optiong, Soxipion
XTI303EN.
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2,0, n mwon wg dvokapyiag petald avakvkAicemv oe idto evpog eivat mg
tadng tov 46% petadd SrtadoxKaV KOKA@V.

[Tapopowa cCLPIEPLPOPA EPPAVICETAL KAl OV AIOPPOPDHEVT] DOTEPETIKI)
EVEPYELA TOL EVIOXLREVOL oKpiov, Onmg avtr) vrioAoyiletat oav to epfadov
ov mepAetetat ard tov ekaotote Ppoxo kat didetar otov ITivaka 5.4.1. H
DOTEPETIKI] EVEPYELA ameKoviletal yia ) oelpd TV dwdeka avaxkvkAioemv
ota Zxnpata 5.4.5 kat 5.4.6, covapm|oet g PEYIOTNG REONG TAPAPOPPMOTG
TOL OLYKEKPEVOL KOUKAOL, (Zxfjpa 5.4.5) kabmg xat oe obykpion pe Vv
QVTioTOLT] TAAOTIHOT|TA IAPAPOPPOOEDV O ENAVANAPPAVvOReEVOLg KOKAODG
otabepod edpovg (ZxHpa 5.4.6). IMapampeitat 6Tt amd 10 OpO TG
m\aotpotytag 2,50 kat 816, To Sokipto perwvet oto 60% Katd pécov Opo TV
AIOPPOPAOHEVT] EKACTOTE evépyela petaid dradoykwv xOK @V oe otabepd
evPOg avakvkAong (kox\ot 5-7 kat 8-10), eve, og péywot DAACTIROTTA
napapop@worng ton pe 3,90, armoppo@d otov Ip®To KOKAO In\dowa evépyela

MAaonuémra Evépyeiag/ Mapapdppwong

12.0 -
10.0 1+

8.0 1

HE

6.0 -

4.0 4

2.0

0.0 05 1.0 1.5 20 25 3.0 3.5 4.0 4.5

|—0—)ﬂ§035N —&— X303 — — Power (X['1303EN) — — Power (xmoaﬂ

Ixfpa 5.4.5 Ztadaxrn) peiwor) g amoppoPODHEVIG DOTEPETIKIG EVEPYELAG MG
11pog g emtBalopevn mactpomta napapoppaoemy, XIT303EN.

g dapporig Tov. Zto Zxrjpa 5.4.5, didetat emiong evOeKTIKA Kat 1) PEATIOT
OLVAPTIOWIKIY] IIPOCEYYLOT] TG AIOKPLONG TV NAAOTIHOT|T®V, opifovTag T

Epy.O% EMIT TeAuc) ‘Exeon Topog 1



153

PéAtioty mpoogyyon pe pa exbetikyy oovapon g DAACTIHOTTAG

EVEPYELAG, MG IIPOG TO OEIKT] TAACTIPOTTAG TV IAPAROPPDOEDYV.

MAaonuémra Evépyeiag / Mapaudppwong

WO f— — e

Oud @uE

Ixnpa 5.4.6 Karavopr] m\actipomntag evépyelag g mpog TV IAACTIHOTTA
napapop@moemv doxkipiov XII303EN.

5.4.4 Zoykpron nepapanikev karaypa@ov XI1303 kat XTI303EN

Ta dwaypdapparta dvvapng — napapdpPwong P-6 mpv kat petda 1) dradwaoia
anoxkataotaong Kat evioyvong twv XII303(EN) ovykpivovtat oto Zyfpa 5.4.7.
To Ookipto eppavifer v péyrotn avroxn v 160 kN, ion pe 140% g
avtoxns tov napbévov dokypiov (114 kN). Adyw Avyopod twv OAPopevov
Swapnkev paPdwv, to mapbévo Ookipo eppavilel T XAPAKTNPLOTIKL
otadlaky) mT®or TG avtoxi)g TOL 08 AVAKLKAWOL, KAtw tov 85%, 10n o
anokpion 45,3 mm, Dapéxoviag OLVOAIKA PKPOTeEPO aptipd avaxkvxkAicemv
amod TO EVIOXLREVO SOKIO.

To ENwoyvpévo SoKipo mapéyel IKavormou Tkl CORIEPLPOPA £mG KAl TI)
durhaowa napapop@won amd 1o napbévo, pe avdnon g LIEPAVTOXTS AOY®
TG CIIOKATAOTAONG Pe OKLPOdepa LYNAILIG AVTOXTIG KAl TI)G EVIOXLOIG TOL HE
INOIT. Ot ovykpioelg TG damopelovpevng Ovokapyiag Kat g

Epy.OZ EMIT TeAw) “ExBeony Topog 1
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AIOPPOPOREVT]G EVEPYELAS MG TPOG TV MAACTIHOTTA HAPAROPPOOTG TIOD
enePAnOn kara tov ékeyxo Sidovratl ota Zyfpata 5.4.3 kat 5.4.5.

Ano ta dwaypdppara odykpong @atvetar ot av kat 1o ENwoyxopévo
SOKIPIO AITOpEI@VEL YPI)yOPd TNV DIEPAVTOXT] TOV, 0¢ amoAvta peyébn opws,
Srampet Vv avtoxr) Tov petd my amopeioon tov 85% oe otabepd eminmeda
enave 1) oa mpog v péyotn mov enetevxn amo to mapbévo doxipto.
Avtifeta, to napbévo SOKIpLo £XeL ONPAVTIKA HEWWHEVT] TAPAROPPOTPOTTA,

av Kai, o¢ Opovg HNAAOTIHOU|T®V, ERPAVIfEl TAPOHOLT CLHUIEPLPOPA TOCO

omy peiwony mg K 600 kat oto pobpod avdnong g pe o OxEOon ME TO
XIT304EIT.

ZYMIMEPIPOPA X303 MNPIN & META THN ENIZXYZH

200
[Av v}

n A

q
a
D

N

8

AYNAMH EMKAPZIOY EMBOAQY (KN

2 ey
| / — 1
100 / 5 280 25 50 75 100

[ o=
od 400
V TOO

METAKINHZH EMKAPZIOY EMBOAQY (mm)

Ixnpa 5.4.7 ZOykpon mg cvpmepupopdg tov Sokipiov XII302 mptv Kat peta
mV £VIioYLOoT).

5.4.5 Karaypagég LVDT otnv eykapoia Sievbovor
O kataypagég twv eykapowwv LVDT divovtat oto Zxnpa 5.4.8.

Epy.OZ EMIT TeAury ‘ExBeony Topog 1



155

KATAPA®EZ EFKAPZION LVDT 41,42 & 43
150
€
§, 100
e
8 0 L A A AN A l\//\\//\\/
s v \/
VY w VA
E -50
-100
l— BEAOMETPO 41 —— BEAOMETPO 42 BEAOMETPO 43

Ixgpa 5.4.8 Karavopr g eyKapowag mapapop@eong OLRQOVA pe Tig
Kataypagés twv Pehopétpwv 41,42 ka 43.

Yto Ixfpa 5.4.10 amewovietal n eyKapola napapoppworn v doKipiev
XI1303 xat XII303EN, pe Paon tg evdeiferg twv LVDT mov eivat
tonofetnpéva kabeta otov apykd anapapdopeto agova tov Sokuyiov, pe

apBpovg kataypagprs 41, 42, 43, 44, 45 (XII303EN). Zrov opiovTio adova tov

EAAZTIKH TPAMMH MPIN & META THN ENIEXYZH, X303 ZXI"‘“ 5.4.10
il e
OTIKIG  YPARHIS

i ~MEERT Il wev Soxptov
= 100 / \«=\ (XM1303) Kata TV Katd-
E 80 \ —s— METIETH YpC[(PI] S ].léY‘l'-
Q 60 / \ | AYrI:IAMEIN otng dovapng P 1
5 40 | KTSSENI mg péyiomg peta-
2 20 i N | MEMETO | TOmong 8, mpw

, BEAOS :
2 0 __,./ \__‘ X1303) Kau - peta my
o 2 3 4 EVioxoon
—— METETO
BEAOS
= (XM303EN)
-60
AZONAZ AOKIMIOY (m)

Zxnpatog amewovierat o dwaprkng afovag Tov dokpiov pe agempia my
katw ompn tov doxwpiov. Ta PéAn pndevifovtar ota onpeta twv dvo
ompi§emv. ZOYKEKPPEVA, OTO OXTIA KATAYPAPETAL 1] EKOVA TOL EKACTOTE

ApAapopPOHEVODL Qopéa Otav 1 dvvaprn Tov eyKAPoov epfONoL maipvet my
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péyom T g kabaog kat otav to Pélog oy Béon emPolrg mg eykapoiag
duvapng yivetat péytoto, yua tig dvo mepurtmoelg twv doxipiov XI1303 xat
XIT303EN avtiotoiya.

Aappavovtag vooyn myv avaloyia avroxwv (1/1,40) eival eppavig 1
ONPAVTLKY EMPPEON TG evioxvong omy apxu) dvokapyia (mapopora BeAn
HAPapoPP®ong yia Staopa Puax 140%) xabmg xat n opowdmta tov
OAPAHOPP@HEVOL OXTPATOG TOL SOKIPIOL 0TV AP)1KI] KATAIOVIOT) TOL 0TV
kae daon. Avrtibeta, om  péyon) ODapapopP®orn, TO  AVEAACTIKA
napapopeopévo tpnpa tov ENwyopévov otolov epgavifer peyalvrtepn
OAPAHOPPOOTHOTNTA APEVOG, AANA KAt peya\DTEPO £VEPYO MAATOG KATA TV
napapopeoor, agetépov. To evpog g mhaotikng apbpwong eivar m\éov
EVKPVEG ammO Tg perproelg twv Kata pnkog LVDT kxat twv SG moo

avarrthooovTal TaApPaKkato.

5.4.6 Kataypagég LVDT xata ) Swaprnkrn dievbovor

KATACPA®EZ AIAMHKON LVDT (MAEYPAT)

10

_3 WW\\W“’*
pimiu i

-10 ] \/ \\/

NAPAMOP®QEH (mm)
(9)]

——BEAOMETPO 52 —— BEAOMETPO 53 BEAOMETPO 54

Ixnpa 5.4.11 Karaxkopopn napapopp®or oty Kpiotun meptoxt) CLOHPmVA
pe T karaypagpég twv LVDT # 52,53,54.
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KATAMPA®EZ AIAMHKQN LVDT (MAEYPA A)
8
‘g 6
E,
A, /“\vmﬂ \
s O-WWW\W\ R
% 5 S VA N v
<
-6
——BEAOMETPO 49 —— BEAOMETPO 50 BEAOMETPO 51

Lxnpa 5.4.12 Katakopon napapop@mon COPPOVA HE T KATAyPaps TV

LVDT #49,50,51.
Ot kataypagég tov LVDT omyv kpiowpn meproxn) kava m Swaprjkn dwevbovon
detyvovtar ava opadeg ota Zynpata 5.4.11 xat 54.12. @ewpoviag mv
akppr) Oéon tov LVDT eivar Suvardv va vmoloyobodv ot mapdywyeg
DAAOTIKEG OTPOPEG Kabmg Kat ot péoeg KapmAOTTeg ToL SOKYoD, OTO PHKOg
avagopag mg perpnong, ot onoieg deixyvovrat oto Lynpa 5.4.13 yia ta tpia
Sradoxkd Tprjpata mg Kkpioyung {ovng, avriotoyda.

Ot kataypagég eivar karavepnpéveg o péorn mepinov amootaor 120mm
petad tovg. H péyrotn m\acukr) otpo@r) mov amatteitat 0to  THpA
mAnowotepa oto @optio P eivar 0,054 rad, o péylom HApapoOPPOOT TV
90,7 mm. H napanave tyr etvat ion pe 340% mg avtiotoiyng TAAOTIKIG
otpo@ng Twv 0,016 rad, oto devrepo SradoxKo TP TG KPiotng JHvng, Ve
TO TPiTo THIpA Kataypdaget pndapveg tipgg (0,0004 rad). Tapampeitat apa
Ot n ovvodky) mAactkr) otpogry — GfpoWwpa TWV TPV DAPAIAV®
Kataypagmv — wovtat pe 0,07 rad, tpry moAd xovid owmy avtiotowy
eSwtepkr) pérpnon twv eykapotwv LVDT (90,7mm / 1335mm = 0,068 rad), oe
0000To 3%, Yeyovog mov e\éyyet mv akpifewa mg nepapartikng Siadkaotag

Kat dudradg.
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Karavoun Opl
0.05 AN
0.04 A / \
0.03 A A / \ /
0.02 A /, \ / \ / /
0.01 /\ / \/ \ / /\k ]/\, I/\. ﬂ
IVAAVATLATZ S VA En:
a2 T N PP
002 v v U v V H

BHMA

| — (49-52)/381.8 — (50-53)/240.5 — (51-54/381.8 |

Ixnpa 5.4.13 Katavopr anarmjoeov DAACTIKNG OTPOPL)G KaTtd HNKog g
kpiong {ovng, Pacet tov kataypapmv LVDT # 49 wg 54.

TéNog, n Suaprkng karaypagr otov adova, ot Pdorn tov Soxpiov, Siverat

oto Zynpa 5.4.16 xat akohovbet myv emPBal\opevy otpogr Tov Soxpion wg

P0G TO ONELo ePappoyrg Tov agovikod @optiov. H péytom kat eAayiom
kataypagr) too LVDT #48 etvat ioeg mpog 9 kat -2 mm avtictoya.

NAPAMOP®QSH (mm)

KATAPA®H AZONIKOY LVDT (BAXH)

—
N

" AN / |

; /\/\/\/\,
gﬂﬂﬂh/\/\!\ 1
A A\ U V V \}

——BEAOMETPO 48

Ixfpa 5.4.16 Iepapat kataypagn a§ovikod LVDT ot Baorn tov

Epy.O% EMIT

dokptiov.
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5.4.7 Kataypa@pég SG ot drapnkrn dievbovon

KATAIPA®EEL EZQTEPIKQN STRAIN-GAUGES KATATPA®EZ AIAMHKQN SG (MAEYPA B)
(DAEYPA A)
12

= ) 10
E 4 8
&2 £
§ 01 £
g 2 3
g -4

8

—— STRAIN-GAUGE 1 —— STRAIN-GAUGE 2
——STRAIN-GAUGE 3 — STRAIN-GAUGE 4 |—STRAIN-GAUGE 6 —— STRAIN-GAUGE 7 — STRAIN-GAUGE Bl
KATACPA®EE AIAMHKQON SG (MAEYPA ) KATATPA®EZ AIAMHKQN SG (MAEYPA A)
6 8
4 ! 8 A
|

z 2 i Sl i INTTIAN.
£ N IR
w 2 \vam m v )3 4l l

-4

& 2 2 A T A \t )

4

—— STRAIN-GAUGE 12 —— STRAIN-GAUGE 13 —— STRAIN-GAUGE 14|
— STRAIN-GAUGE 15 — STRAIN-GAUGE 16 [—STHAN-GAUGE 9 —— STRAIN-GAUGE 10]

Zynpa 5.4.14 TTewpapatikeg kartaypagég Srapnkav SG kapmtiknig evioxvong (To
SG# 11 dev xatéypae kabolov).

H 0¢on xat apibpnon tov nAektpovikov pnkovoopétpwy (Strain Gauges) pe
ta onota evopyavabnke to doxipto deiyvovrat ora Zynpata [15.4.6 wg [15.4.9.
Ta Swapnkn SG tonofet)Onkav oe amootdoeig mepinmov 10 cm petadp tovg, eite
OTto péoov g mapeldg eite ota akpa, ot Héon tov Staprkovg om\opov (et
tov INOII). Zto Pabpd mov avta eivar oe Béon va xaraypdayoov v
napapopemorn tov INOIT, oto onoto etvat otepempéva, ot péyloteg avyypeveg
OApapOPP®OELG TIOL KATAYPAPNKaAV, 08 arootaon mepiov 10 cm and to P

(SG #4, 8 xat 14) ouig Téooep1g apeég avrioroya, etvat 4.4, 10.1 xat 4.2 %o.

5.4.8 Kataypagég SG otnv eykapoia dievbovon

H B¢on xat apibpnon tov nAektpovikav pnkovoopétpwv (Strain Gauges) pe
Ta onoia evopyavmbnke to doxipto deiyvovrat ota Zynpara I15.4.6 wg [15.4.9.
O kataypageg twv pnkovolopétpov oto INOIT valov detyvovrat oto Zynjpa
5.4.15. Znpewwvetat ot anod damoyn xopobemong, ta SG # 19 wg 21, 27 kat 28
(mapeiég I' kat A) TonoBetodvrat oy napewd nov apyxka OAierat katda tov
Ip®TO KOKAO (Ipog v pepta tov epfBolov dnladn) eva ta SG # 22 wg 26
(mapeieg A kat B) mpog mv epeAkoopevn napewd, avudiaperpka avrifeta
(PAémre ko Pwtoypagieg 5.4.1 xatr 5.4.2). Ou péyroteg Kataypagés twv

Epy.O EMIT Tehuc ‘Exeon Topog 1
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eykapowwv SG kopaivovtat wg to 2,0 — 2,5 %o, pe edaipeon to SG#24 (mapewa

B, m\noiov g yoviaxig paBoov), to omoio amd tov 5° KOKAO kat &dr|g,

otadlaka avfaver amod myv Tyr Oappong ToL EYKAPOOL OCLPPATIKOD

om\topov (mepimov 1,9 %o) wg ) péylom) Kataypa@r Tov, oTov TEAELTAaio

KOKAO, ton pe 10,9 %o, AOy® TV ePEAKLOTIKOV SUVAREDV OV AVAITTOOCOVTAL

oto eykapoto INOIT ad my av§avopevn Spdon meptoptydng tov yoviakon

OmAlOpOD, O Ommoiog €xel mpopavmg eloeNdet oe avakvkA{opevo ADylopo

av§avopevoo evpovg, onwg €xet 1n0n mapatpendet omv meprypagr Twv

BAapav.
KATACPA®EZ ECKAPZION SG (MAEYPA A) KATAMPA®EZ EZQTEPIKON STRAIN-GAUGES
(NAEYPA B)
|
) P
s A |Ee 1
) — g P
3 os A, g . &
0 A/ ! Z 2 R
05 | g of—aa A”ANITAT T T NT_ S\
4 ! 2
[—STRAN-GAUGE 22 — STRAIN-GAUGE 23] [—STRAN-GAUGE 24 — STRAIN-GAUGE 25 — STRAIN-GAUGE 26|
KATArPA®EZ EZQTEPIKON STRAIN-GAUGES KATACPA®EL EZQTEPIKON STRAIN-GAUGES
(AEYPAT) (MAEYPA A)
= 25 _ 25
E 2 4 g 2
s A | 5 6 O 4 72 & e
8% ANAVAVERWAV A A § S —"i1
8 IV A~ | § .. A TA A LAWY
5

S

[—STRAN-GAUGE 27 — STRANGAUGE 28]

[—STRAN-GAUGE 19 — STRAIN-GAUGE 20 —— STRAIN-GAUGE 21]

Ixnpa 5.4.15 [Mewpapartikeg kartaypagég eykapowwy SG oro INOIT nepiogrydng
/ Srartpn kg evioxoorg.
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5.5 Aokipto XTI304EIT
5.5.0 ApiBpnTiki npoPAeyn tng avroxrg Tov doxipion
To Soxipo XIT304EIT arroxatactadnke kat emokevaotnke pe eykapota INOIT

vdalov oe prkog 0,75m exatépwbev tov P, mov tomobeteitat oe amootaor 1,35
m anod ™V KAT IAPewd Tov bIooTLA®patog. To mpoPAenopevo diaypappa
pomr|g KaprmAottag kabeta mpog tov adova g daywviov g Stadovikr)g
Karamovnong tov dokpiov vmoloyiofnke pe 10 HPOypappa avaloong
Siatopwv XTRACT (Chadwell, 2002), ywa v napbéva Swatopr) (Kepahaio 4)
Kat yia ) Siatopr) amokateotnpév pe okopodepa vynArng avtoyrg 40 MPa!
(Zxpa 5.5.0). Ze xabe ypapnpa, Seixvetar kat to mPOPAEIOpEVO Onpeio
npwtg Stappor|g Tov yoviakoy epeAkvopevoo xalvfa. Kara myv avdlvon

Bewpeitat 0Tt To OOVONO TV DAIK®V T1)g S1aTORI|g COPHETEXOLY pe AP

AIArPAMMA POMHZ-KAMMNYAOTHTAZ KATA TH AIAFQNIO

M (kNm)

——X130_ —¢—es=cy  XI30_ElN —¢—es =gy

Iyfpa 5.5.0 Audypappa ponmg-KapmoAotntag g dtatopr|g Tov dokipion
XIT304EIT oe dradovixr| katanovorn Katd ) Staymvio.

' H OAurtikr) avtoxr) tov LAKOD QIIOKATAOTAONG €ival okOmpa yapn\otepn amd wmy
npoPAenodpevn amd tov mpopnbevt), yra Adyovg ocvvinpnukomtag g mpoPAeyns. Aev
gywvav éleyyot Sokpiav oo EMACO.

Epy.OZ EMIT TeAuc) ‘Exeon Topog 1
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oLVAPEWT EVM yivetal 1 mapadoyxn )G YPAHPMIKIG KATAVORI)G AVI)YHEV®V
OAPAPOPPOOE®Y  yia OedOPEV] KAPMLAOTNTA ®OTe 1 TeAKN] aSoVikI)
avtiotaon ot Swatopr) (N) va wovtat pe my adovikr) N mov epappoobnke
oto meipapa. Ot napadoxég Kat Ta AENTOREPT] AMOTEAEOPATA TG ava\vong
divovrar ota Kepahawo 6 xau [Mapapmpa [ mg napovong. @ewpavrag ta
peyébn oe Sraloviky] Katamovnon Katda T dtaymvio, 1 empnTiky) KapIt)
avroxt) kabeta ot Sevbvovon kapyng oe mpaT) SAPPOr] TOL YWVIAKOD
XaAvPa, vnoloylopévn BAcet TV TEPAPATIKOV PIXAVIKOV XAPAKT)PLOTIKGOV
TV DAKGOV Kat emuredotrag dwatopmv etvar My =57,2 kNm, eva 1 oplaxi)

Tov avroxy) etvat M, = 93,4 kNm (Zxnjpa 5.5.0 kan [Tivaxag 6.1)). Ot typég

L B [ &1

Ced T, q‘__

|
3

Dwroypagia 5.5.1 To dokipto XII304EIT tonobempévo ot diaradn mpy v
gvapdn tov neypaparog. Awakpivovrat ta SG # 28 kat 29.
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ALTEG AVTIOTOLYOLV Ot BepnTikd mpoPAenopeveg Tipeg Tov goptiov Py = 74,5
kN xat P, = 121,7 kN, avtictoa (xwpig 010pfworn yla 1o IOCOOTO TI)g

avtoxtig moov mapalapPdavet ) porr) SevTéPAg TASEmS TOL alovikov PopTio).

5.5.1 Evopydavwor tov doxipion

Zto Sokipo tormobetovvrtat mevie eykapowa LVDT otepeapéva oto e§wtepko
otafepd ovompa avagopdg (Ap.11-15), &n Swapnkn LVDT pérprong g
IAaoTKI|g otpo@r|g (Ap. 19-24) ota yoviaka akpda tng Olatour|g g kpioyung
Cwvng xabog kat O¢ka SG emxoNnpéva oto INOIT vahov nepiogpryéng, omv
eAeyxopevn Covr, xata my eykdpowa Swevbovon (Ap. 25-34). O Béoelg kat
arootaocelg AV twv petpnukev Oeiyvovtat oto Hapapmpa ll, ora Zyfjpata

I15.5.1 €m¢g I15.5.5.

5.5.2 ITeprypar) T00 IEPAPATOg

To EITwoxevaopévo Soxipto tomobeteitar  kataxopvga oty Owatadn
(Pwroypagia 5.5.1), oe devbovorn PopTIoNg Kata pKog g dtaywviov too.
Exet oovolwo pnkog 3,40m xat xabapo avowypa 3,15m petaly ompilewv.
Baoet onmtopwv, to dokipo éxel Eva eheyyopevo pnkog 1,20 m onAtopévo pe
oovoetpeg 5220 oe duaraln P6/400, xabwg xat pewpévo draprxn om\opod
8P14 oe ox£orn pe 10 LOTOAOUIO TPIpA TOL, PrKovg 1,95 m mov eival wyvPa
om\opévo. To eykapowo épPolo tomobeteitar oto Opo dwaxomr)g TOL
IIPOOOETOL OMAIORODL ENAVG IO TO EAeyXOpevo Tunpa, oe amootaon 1,45 m
ano vV akpaia KAt O1atopr] ToL DIOOTVAWRATOG IIPOG TO 10XLPOo damedo.
2to Ookipo emParloviar Oekatpelq CLVOAMKA eVAAAACOOPEVOL KUKAOL
@optong, mapovoia afovikig OAurtikrg Sovapng N=192,5 kN. H
OLHIEPUPOP TOL OOKIPIOL KATA T SLAPKELT TOV MEWPAPATOG OV IIAPOLTLATE
kdamowa Waitepa otoryeia. Apxkd mapatnprnke pukprn eykapowa diappendn
tov INOTT vdhov xdte card To DAPERPANPA RETAPOPUS POPTIO OTO ERPOAD, 1)
omoia axohovOnonke amd doykwon oe tpfRpa g OAPopevng mapeiag tov
doxypiov kaww amd 1o INOIT (Pwtoypapia 55.2). Me v avinon tev
napapoppooewy, 1 dappndn tov INOIT dtevpvvinke oe Staxpit) poyps 1)

Epy.OZ EMII TeAw) “ExBeor) Topog 1
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Dwtoypagia 5.5.2
Awoyxwor tov INOII
KIT® ammo 10 Onpeto
EPAPROYHG TOL POp-
tiov kat Owevpovvorn
mWg  pOYHAS  Oto
INOII. Awaxpivovtat
ta apOpnpéva SG #
25,26 xau 27.

Doutoypagia 5.5.3
Aneovion mg
aotoxiag Ttov INOII
valov oe  Suappndn,
KAT® ano To Onpelo
eQApPoyng  TOL  Pop-
TiOV, PETA TO MEPAG TOL
ELPAPATOG.
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Dwroypagia 5.5.2
Atoykwor tov INOIT
KAT® Ao 1o onpeto
EQPAPPOYTG TOL POp-
Tiov kat OSwevpovorn
mS  poypg  oto
INOIIL Awaxkpivovrat
ta apBpnpéva SG #
25, 26 xau 27.

Pwtoypagia 5.5.3
Anewovion mg
aotoyiag tov INOII
valov oe dappndy,
KAt® aad To onueio
EQPAPHOYNG  TOL  QOp-
TOD, PETA TO MEPAG TOL
HEPUAPATOG,

TeAw) “ExBeorn) Topog 1
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onoia otadiakd mpoympnoe oxedov oe ONO TO MAATOG TG EPENKDOPEVTIG

napewag (Potoypagpia 5.5.3).

5.5.3 Ileprypagr) tov PAapev kat tpdénog aotoxiag

Meta 1o mépag tov mepaparog amopakpovinkay ta INOIT mepio@uydng pe

XP1O1 TPOXOL KAt KPOLOTIKOL OIOL CIIALTEiTo, OmoTe Kat amoka\v@inke n

PAGPn tov Soxkpiov oV mePLoxt| epappoyng oo goptiov (Pwtoypapieg 5.5.4

£wg 5.5.6). Epgavifovrat Kapmrikég paypég oto onpeio tov P xat oe anootaor)

d aid 10 QPOPTIO, KAWPITIKIG ROPPIrS, Xwpig kapia diaywvia diatpntiki)
aotoxia. Ot apywda OAPopeveg papdot otn yovia Kat oto péoov g Tapeldg

exatépwhev éxovv amokalogbel oe amdotaon dvo dSadboxKmV cLVOETPWVY e

éviova  QaVOPEVA  ADYWOHOD KAt — HAPapévonoeg

HAPAROPPDOELS.

[Mapatmpettal xat anodopyaveorn tov OAipopevon okvopodépatog TOO0 ToL

e

VEOL (IIOKATAOTAONG) 000 Kat Tov MaAaiov pe armokOAAnor) tov INOIT pe 1o

Dowtoypapia
5.5.4 Actoyia
mg  Kpilotung
Govng  omv
eAeyXOpEvT)

mEPLOXT]  amo
m  OA\Popevn
napewa.  Awa-
Kpivetatr 1o i-

XVOg 0L
INOIT exarte-
pwbev Tov P.

omoio eiyav mepttoAyBel. Avylopog paPdwv dev mapampeitat omy
avTiSlapetpk) yoviaks akpr. Aev omnpde epeAkvotikr) Sitappndn tov INOII

oty devbovon TV Vov.

Epy.OZ EMIT
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Dwroypapia 5.5.5
Astrtopepera TOL
ADYLOOD TG YWOVIAKLS
papdov  kar TV
OpOpPWV peoaimv
papdwv ot BAPopevn
napeld.  Awaxkpiverat
THpa  TOL  OKLPO-
déparog vynAng avto-
X MG amokatd-
otaong, Kat Olaxptrég
pwypég mmov Saarep-
VOOV TO DaAO Kat To
VEO DAIKO EITIOKEDVI|G.

Dwrtoypapia
5.5.6 Oymn mg
EPEAKDOPEVTG
napewag. Awa-
Kpivovtat
KAPITTIKEG
poypeg O
anootaon  d
o TO Oonpet-
O EQApPHOYTS
TOL QOPTIOD.
Agv  epgpavi-
Cetar  Aoyt-
opog papdmv
og auty TV
Iapeid.
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5.5.4 Ava\oon g KaTtayeypappévng ODRIIEPLPOPAS

To xatayeypappévo OSwaypappa OSvvapng - mapapopgwong (P-6) tov
Sokpiov Sivetar oto Zxfppa 5.5.1, xwpig va éxer yiver dwwpbwon g
KATayeypappeévng SOvapng yia to mooooTd TG avioxt|§ mov napalappavet
m porr) devtépag tadems. Ta avriotoya Staypdppata P-§ Tov pEROVOPEVOV

KOKA@V ava\vovtat oto Zxnpa 5.5.2.

BPOXOI YZTEPHZHZ AOKIMIOY XI304Er
z -4V .\V)
% 100
>- gV}
2 100
8 UV
& 5 /
> /
o o
N — 1
S -100 / -sfa/ / / 50 100
g
§ LAYV
§ / /é /-1 50
> p— LEe iV
q

METAKINHEH ErKAPZIOY EMBOAOY (mm)

Ixgpa 5.5.1 Bpoxot votépnong Soxipiov XTT304EIL

Ytov IMivaka 5.5.1 didovial ta HEPAPATIKA QIOTEAEOPATA TG ONIKIG
OLHIIEPPOPAS, TTOD EPAAPPAVODLY :
- péytoteg /ehayoteg Tipég g emPar\opevng napapopPOonS (Smin Omar),
- Ol AVTLOTOLYEG PEY10TEG — EAAX1OTEG DOVANRELS (Prin, Prmax) VA KOKAO,
- 1] €01 TAPAPOPPWDOT] Omean, OTIOD
O ean= (O + Ot 2
- OL IAPAPOPPDOELG OTLG AVTIOTOLXEG aKpatieg SOVANRELS (8/Pmin KAL 8/Prax),

-1 péon Svokapyia K tov Ppoxov, mov didetat arod myv e§iowon

Epy.OZ EMIT TeAwa) ‘ExBeon) Topog 1
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- Pmax —Pmin
K = -1000 kN /' m
5IP,_ —6&/P,.

- 1 evepyewakr amoppO@ror Mmov MEPWKALlETAl amd TO DOTEPETIKO
Sraypappa tov Kabe KOKAOL Kat , TEAOG,
- 01 AVTIOTOLXEG HAAOTIHOTTEG PEONG IIAPAROPPWOT|G fs KTl
- DOTEPETIKIG EVEPYELAG Mg, OOV E 1) AIIOPPOPOHUEVI] DOTEPETIKT] eVEQYEL
1OV PPOXOL (08 EDPOG Ormean) KaIL

15 = Omean / Oy

wue=E/E;, Ey=P,06,/2

Kat Py, 6, ot dvvapn kat 1 napapoppeor dtappon§ (TEPapAaTiKa PETPOvPEVT)
ano 1o dwaypappa P-5).

Mivakag 5.5.1 MeTprioeig TEWPApatikr)g armoxptong tov doxpiov XTT304EIT

Ap. Omin | Omax | Omean | Pmin | 6/Pmin | Prax | 0/Pmax | K E Me | ME
Kokhoo | mm | mm | mm | kN | mm | kN | mm | kN/m | kNmm
1 14 13 14 96 14 95 13 6958 | 554 (10| 08
2 14 12 13 95 14 89 12 7077 | 420 | 1,0| 0,6
3 22 22 22 | 132 22 124 | 22 | 5818 | 1476 | 16| 2,2
4 23 22 23 | 128 22 119 | 22 | 5614 | 1157 | 1,7 | 1,7
5 35 33 34 | 159 35 142 | 33 4426 | 3634 | 25| 55
6 35 34 35 | 152 35 132 | 34 | 4116 | 2673 | 26 | 4,0
7 47 45 46 | 164 43 142 | 40 | 3687 | 6097 | 34| 91
8 47 45 46 | 157 47 | 130 | 45 | 3120 | 4872 |34 | 7,3
9 47 45 46 | 153 47 125 | 45 | 3022 | 4758 | 34| 71
10 58 56 57 | 163 56 130 | 52 2713 | 8237 |42 | 12,4
11 57 56 57 | 151 57 | 120 | 56 2398 | 7519 |42 | 11,3
12 57 56 57 | 147 57 114 | 56 2310 | 7286 | 4,2 | 10,9
13 82 83 83 | 154 79 110 | 61 1886 | 14785 | 6,1 | 22,2

Ao Ta nepaparnkd anotedéopara mpoodopiobnke OTL ) peylot) aviox) T
otolov katda 1y Saywvio eivar 164 kN oe mapapdp@aon 43mm, mocooto
130% g péyrotg Karayeypappévng avroxng tov 126 KN oe napapoppmor)
34mm mov anedwoe 1o mapdévo doxipto XI1304 oty apyikr) TOL KATACTAOT)

(Kepahawo 4). H péyrom avroxy epgavifetat otov 7° KOKAO @QOpTong, Kat

Epy.OZ EMII TeAwr| ‘ExBeon Topog 1
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avtotoel (peta amd dopbwon yia ta gawopeva B tadng) oe gépovoa
wavotta 155,3 kN apa péyotn porr) oe Sragovikn) kapyn ton pe 115,4 KNm.

H ev Aoye Tur eivar katd 47,5% peyalvtepn ano ) feopnke) mpopAeyn
™G oplakrg Kapmukng avroxng My = 78,2 KNm, ayvomvtag, Opws, otov
IIAPATIAV® DIONOYIOHO, TV IPOODETI COVELOPOPA OTIV avVToXT) g Statoprg
amd 1o okvpdSepa vyng avtoxrig EMACO, oo xpnowomnou)fnke ya my
amoxataotaon g Siatopr)g. Oewpmvrag Ot 1 diatopr) amotelettat amo
ODAIKO avtoxng f: = 40MPa, 1) péylot Kapmtikn) avtoxt) avavet ota 84,6 kNm
(B\éme kat To Sraypappa pomrg kapmoAottag oo Zxnpatog 5.5.0). Amo m
OOYKPLOT TOV HAPAIIAVE TGV IAPATNPEiTal apd OTL EVa OIHAVIKO TRHIa
mg voepavtoxng ov dokpiov kata to meipapa amodidetar omy vYNAL
OAUTTIKY] aQVTOXT] TOL EMOKELACTIKOD LAKOL (CLYKPIOWHO e avTioTolxeg
vrepavtoxég ota am\a Allokarteotmpéva YIT30_AIl, onwg meprypdgetat ota
Kepd\aia 5.7 kat 5.8, ota onota dev xprotponou)fnke INOII), eve éva tpipa
agopd avfnon g OAurtikig avtoxr)g ToL OKLPOSEpATOg AOY® TS
nepiopryéng tov pe INOIT

To nepapatnko goptio dwapporg eivat 0o pe 124 kN katr avtiotouyet oe

KApITTKY portr o¢ Ip@tr dtappor) 92 kKNm, enttoyxavetat 5 mepaparka

105 KYKAOZ
504
< 100 0 8 P B ® 0 a0 40 4o g
T2 AuScRl = . A
¥ el B u -
160~ 5
&(mm) &(mm)
30 KYKAOE dog KYKAOE
200 I 200
4452 +50-
5
= Cs : -
g 7 g Z4
o0 40 40 40 -p/ 7 DT e AT e ) o 100 40 40 2 X P © ® B
) | AT = = ==

9
3
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P(kN)

&(mm)

P (k)

7 -)
Ixnpa 5.5.2 Ava\oon ToV pepovepivev KOKA@V emPal\opevg
IAPAROPPWOTG.
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HEPAPATIKA 0TOV 3° KUKNO, 08 IIAPAROPP®OT) TOL SOKIio o7 pe 22 mm.

[Tépav autov, 1 mIeor g PEPoLOag wavomtag oto 85% g péylomg
Tyrg, ion pe 139 kN xat 121 kN avtiotoya oe apviuky xar Betu)

HapapoOP@®OT), Y1 Hev Vv eNaxiot Sev evepyonoteitatl HoTe AOY® ToL OTL TO
Sokipto diatmpet Vv avioxyy tov oe ONo To meipapa, ywa Se mv Oeta)
HapapOPP®OT] EVEPYOIOELTAl 08 Tiur) petakivnong 56 mm otov 8° kOKAo,
OHOTE KAl 1] AVTIOTOLXY) Ttjr) TAAOTIPOTITAG 08 OPOLG PETAKIVI|OEDV etvat 2,60

wG 1pog ) Tyr) drapporig, 1) omoia Bewpeitat IKaAvormouTky.

5.5.5 [lapaywyeg PETProelg Svokapyiag Kat DOTEPETIKIG EVEPYELAG

Bdoel TOV KATAYeYPAPpPEVOY IAPApOPPOOE®Y TOL SoKion vroloyietat 1)
péon  Svoxapyia pera§d avakvkhicewv tov Ilivaka 55.1, n omoia
AmEKOVIZETAl yia T Oelpd TV deKatptdv avakvk\iceov ota Zynpata 5.5.3

Kat 5.5.4, COVAPTHOEL G PEYLOTNG PEOTG IAPAROPPMOTG TOL CLYKEKPLHEVOD
KOK\OU, 08 amoAvta peyedn (Zxfpa 5.5.4) 1) oav mhaotipotmta (Zxnpa 5.5.3).

Avokapyia - MAaoTipoTNTA

Iynpa 5.5.3 Katavopn péong Svokapyiag og mpog T DAAOTHOTTA
napapop@aoemy doxkiptov XIT304EIT kat XI1304.

Epy.OZ EMIT Tehua ‘Exeon Topog 1
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[Mapampetitatr ot 1dn, oe éva OPO TG GIOKPLONG TOL JOKIpiov @G TNV
m\aotipomra 3,40 (petadd 7o0 kat 9°° KOKA®V), HIKPOTEPNS TG IAPEXOHEVIS
n\aoTipomTag PAcet tov Kprmpiov avtoxrng, I péon Svokapyia Ttov
otogetov éxet pewwbdet oto 50% g apywng. [epav amd my w@eAyn
napexopevy mhactpomrta tov dokipiov, n amopeiwon g dvokapyiag

petady Sradoymv kuKA®V 1diov edpovg eivat mepimov 15% oe Tpetg KOKAOUG.

Auokapyia ava KUKAo

K (kN/m)

Ixfpa 5.5.4 Katavopr péong dvokapyiag ava koxho @optiong, Sokipiov
XTI304EIL

H ovpmepupopd 00OV a@opd MV CIIOPPOPMHEVT] DOTEPETIKI] EVEPYELX TOL
evioyopévov dokwpiov, omwg avt) vmoloyifetar oav o epPadov mov
meptkAeteTal amod Tov eKACTOTe PPOXo yua tovg dwdexa kdxAovg, didetat otov
[Tivaka 5.5.1 xat ota Zxpara 5.5.5 kat 5.5.6, covapTroet g péylotng Peong
OAPApOPP®OT)G TOL CLYKEKPIPHEVOL KOBKAOL (Zxrjpa 5.5.5), eAéyyovtag £tot
tovg  enavalapfavopevong Kok ovg otabepod evpovs, kat tov apipod
KOKA@V (Zxfpa 5.5.6). Ze avtibeon pe mpornyovpeva dokipta, to XTI403EIT

(v@rotapevo amokateompévo pe mepiogprydn Svo orpmoewv INOIT vahov)

Epy.O% EMIT TeAw) ‘Exfeon Topog 1
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Sampet mpaktika orabepry (péxpt 10% peiwon otov tpito KOKNO) TNV
AIOPPOPMOPEVT] EKACTOTE evEPyela PETASL SaboyIK®V avakvkAioe@v IO
otabepod evpog (kvxAot 3-5, 6-8 kat 9-11), eve, epgpavidet pia Wdewdn aviovoa
ovvaptnon neptpallovoa oovaptnon emPal\Opevng ys KAt ArroppOPOHEVI|S
je, €06 ) péyrom emrevybetoa TAAOTIPOTTA OOV OTAPATNOE TO HmElPAapd.
Zto Zxfjpa 5.5.5, Oidetan emiong evielktikd kat 1 BEATIO) COVAPTIOLAKY
OPOOLYYL0N] TG AIOKPONG TV DAAOTIHOTT®V, opifoviag MOADOVLHO

devtépov Pabpod wg mpog To Selkt) MACTIPHOTTAG TOV IAPAPOPPHOOEDV.

MAaomipétnra Evépyelag / NMapapdppwong

25.0

UE =0.44541° + 1,039 - 0.8242
R =0.989

i /
.o /

=5

—

20.0

5.0 4 -
- UE = 0.3348y2 + 0.6951 - 0.4076
FR =0.9162

3.0 4.0 5.0 6.0 70

pd

|—o——- XM304ET] —8—— X[1304 === = Poly. (XM304ETT) wem= = Poly. (xm04)J

Iyfpa 5.5.5 Ztadaxr) peiwor) g armoppOPOVHEVI|G DOTEPETIKIG EVEPYELAG WG
npog g empPal\opevn) TAACTPOTTA TAPAROPPOOE®Y, Sokipta XIT304EIT
Kat XI1304.
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MAaoTipétnra Evépyeiag / Mapaudppwaong

Ixnpa 5.5.6 Katavopr] m\aoTipomtag eVEPYeLag wg mpog v IAAoTIHOT T
napapoppacemv doxtpiov XTI304EIL

5.5.6 Zoykpion nepapanik®Vv karaypa@ov XI1304 xat XTI304EIT

Ta dwaypappata Svvapng — Tapapopemong P-6 mptv kat peta m Stadkaoia
anokataotaong kat EIMTwokevng tov XIT304(EIT) ovykpivovtal oto Zxfpa
5.5.7. Ao MV aQmoKplon TV KATAYPAP®OV EVAL ERQPAvIg 1 mapatmpPOLHEVT
QOLPPETPIA TG KATAYEYPARPEVIIG AVTIOXT]G, YEYOVOG TIOL OLVIYOPEL DIIEP NG
napadoyrg mg ovppetoxr)s tov EMACO anokaractaorng (mov dev frav
OLPpETPIKO) oV vaepavtoxt]. To Sokipto ep@avifel my péylot avioxy) twv
164 kN, ton pe 130% wmg avroxng tov mapbévov dokipiov (126 kN). Adyw
Aoytopod tov OAPopevev diaprkev papdmyv, to napbévo dokipto eppavidet
) XAPAKTPLOTIKI] OTASIAKT| IITGOT) TG AVIOXT|G TOL 08 AVAKLKALOT), KAT® TOL
85% (107 kN) oe napapopgwor) 20,8 mm, oTov TPiTo KOKAO.

To EITokevaopévo SOKIpO Mapéxel IKaVOIOU|TIKY] COPIEPIPOP EMG KAt
m dul\dowa napapopewon amd 1o mapbévo, pe avdnon g LIEPAVTOXTS
A\OY® G EMOKEDIIG TOL pe DYNALIG AVTOXT)G DAIKA KAl ONPAavTKA peyalvtepn)
otabepomTa OtV avakOLkAON Kat v - evepyelaxn amoppognor. Ot
OLYKPLOELS TG aIOPEOLPEVT)G OLOKapWiag Kat TG  AIOPPOPOHEVIIG

Epy.OZ EMIT TeAwury ‘ExBeony Topog 1
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EVEPYELAG @G P0G TNV IAACTHOTTA IAPAROPPmONG 1ov enePAnn kata tov
é\eyyo Sibovrtat ota Zxmpara 5.5.3 kat 5.5.5, 6mov eivat gavepo OTL EKTOG TOL
ot 1o mapbévo Sokiplo aotoxnoe Vepitepa apa £xel PELWHEVI] OXETKA
napapop@ootpomta, 1dn mapovowddetat pla otadaky oK\ TV
Saypappdtov  SLOKapyiag KAt —amoppo@nong - evépyelag  amo 1o
EITioKeDAOPEVO, TIPOG TI§ PIKPOTEPEG TIHEG TV K xau pe. Zoykexppéva, oe
m\actypotmta 3,50, 1o mapbévo Soxipo eppavifel pa péon dvoxkapyia 1dn
50% tov EITOKELACPEVOL, €VGO 1) eVePYEWaKr) amoppognorn (oe Opovg
m\aotipotntag) etval petwpév kara 20%, 1), oe amolvta peyédn, 30%, Aoyw
g andnong mg avroxmg tov XII304EIL

ZYMMNEPIPOPA XM304 MNMPIN & META THN ENIZXYZH

200

-k
(¢)]
(o]

>
ot

n
D

= W

100

AYNAMH ETKAPZIOY EMBOAQY (KN)
-
(@)
l'ol'l
(6)]
o

s -
an C
(@) D

200
vV

METAKINHZIH EFKAPZIOY EMBOAQY (mm)

Lxnpa 5.5.7 ZOykpon mg ovpepipopdg tov Sokipion XII304 mpv kat peta
myv evioyvor).
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O kataypagég tav eykapowwv LVDT oto eeyxopevo turpa divovtat oto

Txfpa 5.5.8.
KATAFPA®ES EFKAPZIQN LVDT # 11,1213
80
E 60 A
E 40 o
=i ) ANNAN
8 A AR AT
% VYN VY | V|
s v N V v
= 40 V
g 60 \
-80
— BEAOMETPO 11 — BEAOMETPO 12 — BEAOMETPO 13|

Ixfpa 5.5.8 Katavoprn g eykapoiag DAPAROPP®OONG COHPOVA PE Tig
Kataypapés twv Pehopetpwv 11,12 kat 13.

Yto Iynpa 5.5.9 amewoviletal 1 eyKapowa Hapapop@wor TV SOKpinv

XI1304 xcau XII304EIT, pe Paon tg evdeiSerg twv LVDT mov eivai

tonofempéva kabeta otov apykd arapapopPe@to afova tov SoKpiov, pe

apBpovg karaypagprg 11, 12, 13, 14, 15 (XTI304EIT). Ztov opgovtio aova tov

60

40

20

-20

-40

EMKAPZIO BEAOE (mm)

-60

-80

-100

EAASTIKH FPAMMH (MPIN & META THN ENIEXYSH) X[1304
~—MEFIETH
— AYNAMH
/\\ (XM304EM)

»

\ —=— MEMZTO

BEAOZ

0 \ 1 2 / ¥ | B
\\ /// MEFIETH
AYNAMH
v\\._,./ (Xr1304)
\ —%— METIZTO
BEAOX (Xr1304)

AZONAZ AOKIMIOY (m)

Zxnpa 5.5.9
Zoykpton mg eAa-
OTKIG  YPappig
oL doxkipion
Katad Vv Kata-
ypagr g péyt-
otmg dvvaung P 1)
g PEYoG peta-
tomong 6, mpw
Kat  peta  mv
evioxoon

Ixfpatog anewovietat o Sapnkng afovag tov Sokypiov pe agempia my

kdmw ompn tov doxwpiov. Ta BéAn pndevidovrar ota onpeia twv dvo

Epy.OZ EMII
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ompiSewv. ZuyKeKPpéva, OTO OXIHA KATAYPAPETAL 1] £KOVA TOL EKACTOTE
OApapOPPOHEVOD popéa OTayv 1 SOVapN TOL EyKAPOLOL ePPONOL HAipVEL TV
péytotn tpr) mg kabwg kat otav to Pélog oty Béon emPolng g eykdaporag
Sovapung yiverar péytoto, ya tig 6vo nepurtwoelg 1oV dokipiov XI1304 kat
XTI304EII avtiotoyya.

AIIO 1) O0YKPLOT) TV EAACTIKOV ELVAL EPPAVIIG 1] PIKPI] OXETIKA EMPPOT)
™G evioxpong oty apxu) Svokapyia pExpt v emiteodn wg péyotng
avtoxng, kabwg xat n opovmTa TOL HTAPAPOPPMOHEVOL OCXTHATOG TOL
doxwpiov ong dvo @aocelg katamovnorg Tov. Avtifeta, omv péyom
OApapoPP®OT), TO AVEAAOTIKA NAPAROPPOHEVO THIJPA TOL OTOAOL eppavilet
HEYAADTEQPT MAPAPOPPOOPOTNTA APEVOG, GG KAt Peyal\dTepo evepyod
DAATOG KATA TV HOapapoppmor, agetépov. To ebpog ¢ MAAOTIKIG
apBpwong etvat mAéov eDKPIVEG aITd TIg PETPIOELS TV Katd pfkog LVDT kat

TV SG mov avartdooovTat HapaKato.

5.5.6 Kataypagég LVDT kartd tn Siapnkn dievBovon

KATAIPADEZ AIAMHKON LVDT # 19,20,21

= ek I
; R
A LA

ARIIR
b M MATATRYAIRY

-10 Y

NAPAMOP®QEH (mm)
o
>

[— BEAOMETPO 19 —— BEAOMETPO 20 BEAOMETPO 21

Iyfpa 5.5.11 Katakopogn napapdppmor oty KPiotun meploxt] COPPOVA
pe Tig Kataypageg twv Pedopétpmv 19,20 xar 21.
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KATAIPA®EZ AIAMHKON LVDT # 22,23 24

10 17— -

E T g
4 Fal NI
L o EAYAVAVIVANATAYANEN
S . VV VU \V/ U1
5-20 V\\l_

I— BEAOMETPO 22 —— BEAOMETPO 23 — BEAOMETPO 24

Iyfpa 5.5.12 Katakopon napapop@mor COPPOVA PE T Kataypapssg tmv
Pelopétpwyv 22, 23 kat 24.

Métpnon MAaonkig ZTPOP g

0.15
0.1

0.05 +-A ) e ]
V.V VYV VI \WAYA

- NAAA Y |
LY A AvAwiuiviN IR A
% -0.1 VNN /

:

l ——(19-22)/382 —— (20-23)/276 —— (21-24)/382 ]

Ixfipa 5.5.13 Katavopr anattjoe@Vv DAQOTIKIG OTPOPHG KATA MIKOG TG
Kpiotpng {ovng, Paocet twv kataypapav 19 wg 24.

Ot Kataypagég TV PEAOPETpOV OV KPLown mepoyy] Katd ) Siaprkn
drevBovon deiyvovtat ava opadeg ota Zyxfpata 5.5.11 kat 5.5.12. Zto Zxnjpa
5.5.14 deiyveral 1) Katayeypappévny aSovikiy napapop@mor tov dokipiov ot
Béon epappoyng tov N. Oewpavtag myv axkpiPn Béon tov Pelopétpwv eivat
dvvarov va vmoloytobodv ot napdywyeg TAaoTikeg otpopég kabmg xat ot

péoeg KapmoAoOTTeg oL SoKipion, OTo PNKOG avagopag mg RETPonG, ot

Epy.OZ EMII Tehwry ‘ExBeony Topog 1
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omoteg Seixvovtar oto Ixfpa 5.5.13 yua ta tpia dwaboyka T RatTa g
Kpioyng {ovng, avtiotoyd, 600 Ta PEAOPETPA KATEYPAWAV TG AIIOKPLOT).

Ot kataypageg elval Katavepnpéveg o péon nepimov anootaor 120mm
petald tovg. IMapampeitar dpa Ot 1 PéEYLOW] DAACTIKY OTPOPL) MO
anatteitat oto TpRpa m\noiotepa oto goptio P etvar 0,177 rad, om péytom
napapopewon tv 82 mm. H mapanave tpr eivat ion pe 233% g
aVTIoTO(T)g TAAOTIKI]G OTPOPIG OTO EMOPEVO TRHPA TG Kpioyng fwvng (to

omoio  eppavider  avtifeuy  kapmoAoTTa,  AOYy®  HApAapEvovodag

napapopPaTG).
KATAPA®H A=ONIKOY LVDT 18 (BAZH)

10
’g 5
; 0 vl\v/'\v/—"\vf"‘\ AL R A A A A \
: TATAPAVAVAVAVAVAY
V VY
1 V

=20 -

| — BEAOMETPO 18]

Eynpa 5.5.14 [Mewpapatiky kataypagn asovikod LVDT ot pdor) too
doxpiov.

5.5.8 Kataypagég SG ot diapnkn dievbovon

H 6¢on kat apipnon te@v NAEKTPOVIKGY PNKOVOORETpwV (Strain Gauges) pe
ta omoia evepyavobnke to Soxipo deixvetar oto TMapapmpa. Ot
Kataypagég twv prnrovolopétpov oto INOIT valov Setxvoviar oto Zxnpa
5.5.15. Inpewwvetat ot, amd amoyn xopobémong, ta SG # 25, 26 kau 27
torofeTonVTal oV Iapeld mov apxka OAiPetat katd tov mpwto KOKAO (11pog
mVv peptd oo epPolov dnhadr) eve ta SG # 28 kat 29 mpog )V EPEAKVOPEVT]
napewd, avudwapetpwa avtibeta (PAéme kat Pwtoypagpieg 5.5.2 xat 5.5.3).

SOPIEPACPATIKA, IIAPATNPOLVTAL Ta akolovBa:

Epy.OZ EMIT TeAua ‘ExBeony Topog 1
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KATACPA®ES EFKAPEION SG 3334 KAT. @ ZIQN SG 30.31.32
1 — — 7 —
8
o8 ; : ﬂ J‘]
£ 08 i T e
E 04 E 3 A /\/V
2o | 12 - “\,1r
: ]
O-W@W’A‘ 0 =
02— -1
[—STRAINGAUGE 33 — STRAIN-GAUGE 34| [—STRAIN-GAUGE 30 — STRAIN-GAUGE 31 — STRAIN-GAUGE 32
KATArPAQES EFKAPZION SG 28,29 KATAMPA®EE ECKAPEION SG 25.26.27
S 2y— - —
as 10
3 A
| 8
=25 -
15 A £, 1 1
B | VA ¥ N
4 P WA AN AV - A AL
= P || W AVAYAS 2 \
; i 0 |awn gt g ALMIMANITST _ s
01
0.5 - — 2 - S
[—STRAIN-GAUGE 28 —— STRAIN-GAUGE 29 | —— STRAIN.GAUGE 25 — STRAIN-GAUGE 26 — STRAIN-GAUGE 27 |

Iyfpa 5.5.15 [epaparnkég kataypagpés eykapowwy SG oto INOIT mepiogry§ng
/ SratpnTka)g eVioxvong.

e Ta xatayeypappéva Saypappata — Xpovoiotopieg mapovotagooy pia

avopolopop@ia wg mpog to péyedog g karaypagrg tov & ota INOIT mg

idlag mapetdg, pe peya\vTEPn KATamovnor TANOEoTepa OTO ONpEo

£Qappoyng Tov P kat kataypagr OpacTtika PKPOTEP!) O ATOCTAOT)

nepirov d/2 paxpvrepa (SG #27 oe ovykpion pe #25,26).

Epy.OL EMIT
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&f %o (mm/mm)

KATAMPA®EZ SG 25 k 26

e —— - ‘.2«l
I
il

—_—25
—26

Exnpa 5.5.16 Kataypagr eykapotoo SG #25 kat 26 tov INOIT nepiogryéng /
SratpnTg eVioXvong, g 1pog v emPBalOpevn napapopPmor).

Anodetkvoetal OTL Ot PEoEG MEYIOTEG KATAYPAPEG TOV  AVI)YHEVDV
napapoppacewy oo napéhapav ta INOIT oto neipapa épbacav wg kat
10 & = 7,6 Kat 9,7%o, omyv mepurtwon tov SG # 25 kat 26 avtiotoq,
tonoBempéva oty ONPOpevVn) yovia Kat oto pécov g draymviag napeiag
avtiotoiywg g OMPOpeVNg mapelas, KAt and To Onpelo epappoyrg tov
epPorov. H ovveopopa tov INOIT oe nepioprydn mg OAipopevng ywviag
g Statopng elvat apa epepavrg.

Ol péyloTeg Kataypages TV aviypévmy Iapapoppo@oemy antmv eivat
SLOaVANOYEG TOV KATAYEYPARPEVEOV HAPAPOPPOOEDV OV emBalovtat
oto Sokipo. Oewpmvtag mv oxéon & — § ota Zxnpata 5.5.15(8) kat 5.5.16,
gaivetar ot ta dvo SG # 25 kat 26 TETpanAactafooy wV auaiton
napapopeeong petd ano pa orabepry wropia mept 1o 2,0 wg 3,0 %o, o¢
napapopewor  6=50mm  kat ave, omote ep@aviferar  peyan
napapopgmon tov INOIL. H alayr om ovpmepipopd avtr] ogeiletat
paAov oto Avytopo tov OAPopevev papdaov mov ovykpatet to INOIT.

Epy.OZ EMII TeAw) “ExBeony Topog 1
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e Ot avtiotoeg TapapopPRoelg ot GAAeg mapetds, oe amootaon 15 cm
arIo To oTpelo epappoyrg tov P, eivat mg tadng tov 30% twv Kataypapwv

autaV, Kat akoAovBoby v avaxkdxAon tov dokipiov, eviote O, elvat Kat

ETEPOTTIES.
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5.6 Aoxipo XTI305EIT
5.6.0 ApiBpuntikn mpoPAeyn g avroxng tov Soxipion

To dokipo XTI305EIT crrokataotabnke kat emokevaotinke pe eykapota INOIT
valov oe prkog 0,75m exatépmbev Tov P, To omoio tomobeteitat oe amooTaoy
1,25 m and myv KAtw napeid Tov bIOoAORAtTog. To eAeyxOpevo THHjpa tov
dokwiov etvat og prxkog 1,95 m enave ad to épPolo. To mpoPAenopevo
Siaypappa porrg Kapmolottag, kabeta mpog Tov adova g daywviov g
dradovika)g karamovnong, tov dokyiov XIT305EIT, voloyiobnke pe to

AIArPAMMA POMHZ-KAMINMYAOTHTAZ KATATH AIArQNIO

100 [ l

80
70
60 -

50

0l )
30
20|

10 4

M (kNm)

0.00 0.02 0.04 0.06 0.08 0.10 0.12
® (1/m)

‘;—XI'I30_ —9—ES =¢y X30_EN —e—¢s = cy—l

Iyfpa 5.6.0 Atdypappa pon@v-kKapmolottag mg Siatopr|g Tov Soktpion
XTIT305EIT oe draovik) katanovon Katd ) Staymvio.

npoypappa avaivong datopmv XTRACT (Chadwell, 2002), yia myv napbéva
Siatopn) (Kepdhawo 4) xat yia ) Olatopn] GIIOKATEOTPEVI] e OKLPOdepa
vynArg avroxrg 40 MPa! (Zynpa 5.6.0). Zopgava pe tg napadoxég tov
AOYIOHIKOD TO ODVOAO TWV DAKGV TG OlaTOPIG CLPPETEXOLY Me TANPN

I H OA\wmkr) avioxr) Tov DAKOD CIIOKATAOTAOIG €ival OKOmpa xapnAotepn amod Ty
npoPAemopevn amd tov mpopndevtr), yia Adyovg ovvinprnuxkomrag mg mpoPAeymng. Aev
gywvav éleyyxot Sokipinv too EMACO.
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ouvagela €V  yivetar 1 mapadoxr) TG YPAPRIKIG  KATAVOUIS
Hapapop@ooe®y  yia dedopévyy kapmoAotna wote 1 Tehkn afovii)
avtiotaon ot Swatopr) (N) va wobtat pe my e§otepu) N tov meypdpatog. Ot
napadoxég KAt Aemtopepr] amoteAéopata g avaivong divoviat  oto
Kepdhawo 6 kat ITapappa I mg mapovons. H Bewpnrik) kapmrukr) aviox)
mg kployng Swatopr)g oe mpatn OSlappor] L ywviakod  xalvfa,
vro\oylopevy) BAacel TV MEPAPATIKGOV PNYAVIKOV XAPAKUPLOTIKOV TOV
DAKOV Ko g apxng g emuedomrag tov Swatopmv eival My =57,2 kNm,
eve 1) opwaky) Tov avtoxy) etvatr M, = 93,4 kKNm (Zxrpa 5.6.0 xat ITivaxag
6.1)). Ot pég avtég avrwortoovv oe Bewpnuika mpoPAendpeveg THEG TOL
goptiov P, = 79 kN xat P, = 129 kN, avrtictoyxa (xwpis peiwon Ady®
napapoppmoemy B tadng).

5.3.1 Evopydavwon Tov SoKipion

Fto Soxipo tomobetovvtat téooepa eykapowa LVDT otepewpéva oto
ewtepkod otabepd ovompa avagopag (Ap. 11 wg 14), ema Swpnxy LVDT
pétprong g mactikig otporig (Ap. 18 w¢ 24) ota ywviakd daxpa g
Sratopr|g g Kptowng Jovng Kat mg dlaprjxoug TApapop@morg ToL OTLAOL
kabag kat Svo SG emwoMNnpéva ota INOIT katd my eykapowa devbovor
(Ap. 25 kat 26). Ot Béoelg Kat AIOOTACES TV EYKUAPOIDV HETPITKOV

detyvovtar oto [Mapapwmpa I, oto Zxnpa I15.6.1.

5.3.2 [Teprypa@1t) TOV IEIPARATOG

To EIMoxkevaopévo Ookipio tomofeteitar  xatakopovga oty Owaraln
(Patoypagia 5.6.1), oe Sevbovon POPTIONG KaTa PrKog Trg draywviov Tov.
Eyxet prxog 340m xav kabapo avorypa 3,156m peradp ompiewv. Baoet
on\op®v, 10 Jokipto éxet éva ekeyyopevo prkog 1,95m om\iopévo pe
ovvdetrpeg S220 oe Srdrtadn ©6/400, kabwg xat petwpévo Srapnkn omAopo
8®14 oe Ox£0n) P TO LIIOAOUIO THIHA TOV, prKovg 1,20m mov eivat wyvpa
om\iopévo. To eykdpowo épPolo tomofeteitar oto Opro dwakomrg TOL
pOODETOL OMAIOHOD ENAV® QO TO eAeyXOpeVO THNpA, o¢ anootaor 1,25 m

amo my akpaid KATo SLartopr] TOL DIIOCTLAGHATOG IPOG TO 1W0XLPO damedo.

Epy.OZ EMII Tehwr ‘ExBeory Topog 1
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N
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deroypa@ia 5.6.1 To dokipto XIT305EIT tonobetnpévo otn Suaradn mpv my
évapén tov mewpaparog pe ) perpnukn duaradn (Sraxpivovrar kat ta SG #25
Kat 26).

Yto Sokipto emPaoviar Sexaemtd OLVOMKA EVAANACCOPEVOL KOKAOU
poptiong, pe mv ida afovkr) Svvapun onwg kat otov apywo éAeyxo mg A
®aong. O mepapatkog é\eyxog tov epfolov éyve pe tov VEO eleyKT)
(controller) Tov emevepymu) tov Epyaompiov O, TestStar II, xataokevrg
MTS™, pe autopa) KAataypapr v PETpnuKev dedopévav Svvaung xat
napapopgeong. To katayeypappévo Saypappa dbvapng — Tapapopemong
(P-6) tov Soxpion Siverar oto Zxfpa 5.6.1. Ta avriotoya dwaypappara P-6

TV PEHOVOHPEVOV KDKA@V avaldovtat oto Zxfipa 5.6.2.

Epy.O% EMIT TeAur) ‘ExBeon Topog 1
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BPOXOI YETEPHZHZ AOKIMIOY XM305EN

— e 450

|

N
D
[es]

-100 -§ 50 100

AYNAMH EFKAPZIOY EMBOAOY (KN)

1.00
“TUy

METAKINHZIH ErTKAPZIOY EMBOAQY (mm)

Ixgpa 5.6.1 Bpoyot votépnong dokpiov XIT305EIL.

Ttov ITivaka 5.6.1 Sidovtar ta mEPapaukd amoteAéopata g OAKNG
OLHIIEPPOPCS, Ta omota mepINapPavooy :
- péyroteg /eAayioteg Tipég g emPar\opevng napapopPpong (Omin, Omax),
- O1 QVTIOTOXEG PEYLOTEG — EAAXLOTEG DVVCIHELS (Prin, Prax) @Va KOKAO,
- 1] P€OT) TAPAPOPPWDOT] O maan, OIIOD
Omean= (Ormin + Omax)/2
- OL IAPAPOPPDOELG OTLG AVTIOTOLYEG AKPAtEG SOVANEL (8/Prin KA 5/Prax),
- 1) péon Svokapyia K tov Bpoxov, mov didetat ard v eSiowon
P, -P

K = mx ™ 1000 kN /m
5/P, -6/P,

- 1] EVEPYEWAKI] AUOPPOPNON TOL MEPIKAEETAl IO TO DOTEPETIKO
duaypappa tov kabe kOKAOL Kat , TENOG,

- O1 QVTIOTOLXEG TAAOTIHOTTEG PEOT)G TAPAROPPWOTG Jhs KA

Epy.O% EMIT TeAur) ‘ExBeon Topog 1
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- DOTEPETIKIG EVEPYELAG Jg, OOV E 1] AIOPPOPOUEVT] DOTEPETIKY] EVEPYELT

oL BPOxoL (08 EDPOG Brmean) KAL

Heé = 6n1ean / 6y

pe=E/Ey,

kat Py, 0, ot dvvapn xat 1 mapapopworn Owappor)§ (MEPapATKA

PETPOLHEVT)).

IMTivaxkag 5.6.1 Metpr|oelg Tepapatik)g anokpong tov doxkipiov XIT305EIT

Ap. Omin Omax | Omean | Pmin | 0/Pmin | Pruax 0/Prmax K E Hé HE
Koxhov | mm | mm | mm | kN | mm | kN | mm | kN/m | KNmm

1 14 14 14 63 14 72 14 4883 | 503 | 10| 09
2 14 14 14 56 14 72 14 | 4621 | 326 |10 0,6
3 23 23 23 72 23 112 | 23 3951 | 1172 | 18| 2,2
4 23 23 23 71 23 110 | 23 3879 | 814 | 1,8 | 1,5
5 37 37 37 87 36 130 | 35 3035 | 3191 | 28| 59
6 37 37 37 78 37 126 | 37 | 2775 | 2411 | 28| 4,5
7 37 37 37 76 37 125 | 37 | 2698 | 2229 |28 | 4,1
8 46 46 46 85 45 134 | 45 2426 | 3833 |34 | 71
9 46 46 46 78 45 128 | 46 2270 | 3486 | 35| 6,5
10 46 46 46 74 45 123 | 45 2179 | 3130 |34 | 5,8
11 62 62 62 80 60 132 | 57 1818 | 6917 | 4,6 | 12,8
12 62 62 62 72 60 118 | 62 1554 | 6136 | 4,6 | 11,4
13 62 62 62 68 61 110 | 60 1462 | 5720 | 4,6 | 10,6
14 74 75 75 67 74 108 | 74 1188 | 8220 | 5,6 | 15,3
15 74 74 74 62 70 92 74 1077 | 7350 | 5,6 | 13,6
16 75 74 75 61 75 85 74 982 | 6463 | 56| 12,0
17 87 23 55 61 86 45 23 962 | 3892 (41| 7,2

AIIO Ta DEWPAPATIKA AIOTEAEORATA CIIOOEIKVLETAL OTL 1) PEYLOTL AVTOXT] TOD

otohov eivat 134 kN, 120% oe oxéon pe ) peyrom avioxy tov 112 KN tov

napbévov doxipiov XII305, onwg avagépdnke oto Kepdahawo 4.7. H )

KATAaypageTat Kard tov 8° KOKAO goptiong, oe petaxivnon 0 = 45 mm Kat

etvat kata 11% peyalvtepn arto v avtiotoyy) ewprtr) npopAeyn, P, =121

kN, vooloyilopevy Aappavovrag vmoyrn ta @awopeva B taewg wat

BewpavTag OTL TO EMOKELAOTIKO OKLPOOepa éxel ODAuTTKy) avtoyxr) 40 MPa. H

Epy.O% EMIT
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PEYIoT melpapauky avioxyy avtotoet (peta amo dwopbwon ya ta
pawvopeva devtépag tagews) oe péytotn pormr| ot Stadovir) kapyr ion pe 90,7
kNm, tipr) oo Ppioketat kovra ot Bewpnukr) mpoPAeyn. Katd m péyom
KATaypagr) Oapapopeeong, 1 PEYIom] MAAOTIKY  OTPOQH OtV OHoid
vrokerrat 1 m\aotikr] apbpwon eivat 0,054 rad (3,1° ), n 8e mAaotiky) oTPOPr)
ot péylot avroxt) eivai 0,032 rad.

To mpoPAemopevo goptio Swapporg (Bacet TV napanave napadoxwv)
avtiotoxel oe avtoxr] 79 kN, 10 omoio emrToyyavetal mepapatka otov 2°
KOKAO 0g Tapapop@®or) Tov dokpiov ion pe 14,0 mm. H mtwon mg pépovoag
avottag oto 85% g péyromg tpng (= 114 kN) eppavigetat oe

106 KYKAOE 20¢ KYKAOE
e — ‘ —_— = ;:] =
g ' H
S0 4o 40 40 30 C PR T YR R < o0 40 4o » » 9
100 o
e 150 = 1 ~150-1— =
5 (mm) 5 (mm)
30g KYKAOE 406 KYKAOE
5 160+ S— —
= e }
50 LA
£ 3 z "
& 100 % 4 %5 I A 100 & 100 % 4o b 2 @ ]
100
150
6 (mm) 5 (mm)
50¢ KYKAOE 6og KYKAOE
L 5 e
& )f’ A7
s = e
& 00 80 g0 4o EY o ? & o a0 4o 40 Ao v » @ o
) 3 g 3
6 (mm) &(mm)
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& (mm)

Epy.OZ EMIT

TeAu) “ExBeon Topog 1



190

170G %KYKAOE

P (kN)

-1504

5 (mm)

IxHpa 5.6.2 AVA\von TV HEHOVOHEVOV KOKA®V emPar\Opevng
IAPAPOPPRONS.

Ty petakivnong 61,5 mm otov 12° KOKAO Kata v avakvkAorn. ¢ ex
TOOTOL, 1] DAACTIHOTNTA O OPOLG HETAKIVI|OEDV TIOL Amedwoe 1O
ElTwokevaopévo Ookipo etvat 4,60 og Opovg petatomiong, Pacet Tov

HAPAIIAavV® KPrtnpiov.

Dotoypagia 5.6.2
Aemrtopgpera mg
otadlakng  Prypateong
tov INOIT eykapowag
evioxoong, dokipo
XTI305EIT.
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dwroypagia 5.6.3 Aemropépera
0§ aoToxiag g kpioyng (wvng
pe  egykapowa OOyK®on — TOL
okvpodeparog kat INOIT oe
anootaon 1,5d aro to goptio pe
OXETIKI] OWATHUNTIKI] HETATOINON)
TV TRNRATOV  TOL  OTLAOV,
dokipo XII305ETIT.

Dwtoypapia
5.6.4 Te\k
IAPAapEVoOLOa
IApapOPPON)
ToL OOKIptoL OTO
TEAOG TOL HEWPA-
parog,  dokipo
XTI305EIT.
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5.6.3 Zoykpion nepapatik®v karaypa@ov XP305 xal XII305EII

Ta dwaypappata dvvapng — Iapapopemong P-0 mptv kat peta ) Stadkaocia
amoxataoctaong kat evioyvong twv XP305(EIT) cvykpivovtat oto Zyfpa 5.6.3,
eV Ot TLpEG g anokpiong divovtat otovg IMTivaxeg 4.7.1 kat 5.6.1 avriotoyya.
To Ookipo eppavier myv péyrom avioxr twv 134 kN, ion pe 120% g
avtoyrg tov napbévoo doxpiov (112 kN). Adyw Avytopod twv OAPopevev
Swapnkwv  paPdwyv, 1o napbivo OOKIPO ERPAVIOE T XAPAKIPLOTIKI)
OoTadlaky] mI@or T Aavioxr)g Ttov o& avakvx\on katw tov 85%, oe
napapopewon 44 mm, o pkpotepo aplpd  avaxkvxkAicewv amd To

ElTwokevaopévo, aA\a o id1a napapop@®on onwg avto.

ZYMMEPIP®OPA X305 MNPIN & META THN ENIZXYZH

—

[¢]]
D

s
(o}
(@]

(6]
(@]

-100 - 50 100

AYNAMH ETKAPZIOY EMBOAOY (KN)

1.00
N 7 TITUJ

100
LIRS AV}

METAKINHZIH EFKAPZIOY EMBOAQY (mm)

— XM305EMN — XTI1305

Ixfpa 5.6.3 Zoykpion g ovpneppopag tov dokpiov XI1305 mpv kat petd
mV EVIOXLOT).

To Sokipto epgpavilet pia onpavukn) avdnorn g TIAACTIHOTITAG TOL 08 OXE0T)
pe 1o mapbévo (avdnon 180% oe cvykpron pe ) mhaoctpommra v 2,60 tov
XTI305), eva epgavifel kat pra abvfnon g avrtiotowyng TapapopPwong oe

anolvta peyédn, arno 44 og 61 mm.
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[Tépav auTov, 0 PLBROG CITOPEIMONG TG AVTOXT)G TOL SOKiOL 08 CLYKPLOT
pe o mapbévo eivar pkpotepog: to mapbévo Soxipo éxace otov 10° KoxAO
(6=45 mm) 10 26% TI)§ PEYLOTG AVTOXT|G TOV, IIOCOOTO IOV KATAYPAPETAL OTO
mapov Ellwokevaopévo metpapa (99 kN) otov 15° kbk\o, ¢ napapdppoon 74
mm. Onwg xkat pe 1o Sokipo XII304EIL, n epappoyr) tov INOIT eykapoing
BeAtidver v ovpmepupopd Ttov  dokipiov  amodidovrag peyalvtepn
EVEPYELAKT] armoppO@nor Kat otabepotnta oty aokpton. Le amolvta peyedn
apa, to EITwkevaopévo Sokipto Statnpet v avtoxt) TOL HETA UV AIIOPEIWoT)
tov 85% o0& vyn\otepa emtmeda amo to napbévo Bokipwo, 1 O
QIOPPOPOVHEVT] EVEPYEL TOVL O AVTIOTOXEG MAQCTIHOTITEG EIVAL KATAPAVAOS

peya\vtepn kat méov otabepr).

Auvokapyia - MAaoTipéTnTA

|—o—>amsa1—o—xrms — — Expon. (XM305) == — Expon. (xnaosa'l)l

Ixgpa 5.6.4 Katavopn péong Svokapyiag o¢ mpog Tr HAQOTIHOTTA
napapopPaoemv twv doxipioy XI1305 kar XITT305EIL

5.6.4 [lapaywyeg PETPIOELG SVOKAPYIAG KAl DOTEPETIKIG EVEPYELAG

Bdoet TV KATAyeyPappevmV Iapapoppmoemy Tov Sokipiov vmoloyidetat n
péon Svokapwia petagd avaxvxhiceov tov Ilivaka 5.6.1, n omoia

aneKovieTal yia m) Oepd TV OeKAemtd avakvk\icewy ota Zynpata 5.6.4
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Kat 5.6.5, oovapToet g PEYLOTNG PEOT)G TAPAROPPMOTG TOL CLYKEKPIHEVOD
KOKAOV, 0¢ amOAvTa peyedn (Exfpa 5.6.5) 1) oav nhaotpotyta (Zxfpa 5.6.4).

Avokapyia ava KUKAO

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
KYKAOZ

Zynpa 5.6.5 Katavopr péong dvokapyiag ava xOxAo @optong, doxipiov
XIT305EIL

To doxipto XII305EIT epgpavifel otnv apyikr HIKPOD €DPOLG AIOKPLON i
apywn dvokapyia mepimov 80% g dvokapyiag tov napbévov doxipiov
XII305. Zto 0p1o g WPEATING AIIOKPLOTG TOL SOKIPion @G TV IAACTIROTTA
4,60, xata tov 12° KOKAO, COPPOVA PE TO KPUPIO TG PEI®ONG TG aAVToxXT|S, 1|
péon dvokapyia tov otoixeiov éxel petwbet mAéov oto 36% G APXIKIG TOL
nelpaparog, ot entrreda nepinov idwa pe my ek dvokapyia tov XI1305 oe
DAQOTIROTTA, Op®S, 2,60. Xapakmplotikod eivat MAvIwg OTL yia OHotodnIoTe
ebPOg MapapdpPwong, n moorn g dvokapyiag petald avaxkvkhioewv, oe
otabepd evpog, etvat g tadng tov 20% petadd dradoxkAV KOKA®V, KATL IO
dev nmapatmprbnke oto XI1305, To omoio eppavioe petaPolég g Svokapyiag
(35% mworn otov 8-10 xokAo, ot s = 2,70).
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MAaomipémra Evépyeiag / Napapbépuong
18.0
16.0 +——
HE=0.150142 4 2.00154 - 1.ey{7
14.0 R =00576
| ¢ K
-~
12.0 - / V *
10.0 7
w e
8.0 / et
60 {- et
4.0 4 i
2.0 7 UE =-0.2774)2 +.3.2118) - 2.0452.
Ré =0.8746
0.0
0.0 1.0 20 3.0 4.0 50 8.0
pd
— e XMB0SEN —&— XM305 — — Poly. (XM305) == = Poly. (XMB0SE) ‘

Txfpa 5.6.6 Ttadiaxr) peioon g AmoppoPOLHEVIIG DOTEPETIKIG EVEPYELAS WG
1pog g entBaAAOpEVT] TAACTIHOTTA Napapop@aoemy, Sokipta XII305 kat
XTI305EIL

MAaompérnra Evépyeiag / Mapapbéppwong

12.0 4

10.0 4

Ixfpa 5.6.7 Katavopr mAaoTipomtag evEPYELas @G IPOg TV IAACTIROTITA
napapop@aoewy doxipiov XII305EIL
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[apopola CLPIEPLPOPE TIAPOLOIAZETAL KAl UTNV AIOPPOPMHEVI] DOTEPETIKT]
eVEPYEL TOL eVioXLpEVOL dokipiov, 1 omoia eival ion pe 1o epPadov mov
nepUAeieTal anod Tov EKACTOTE LOTEPETIKO Ppox0 Tov Kabe kbkAov, Kat didetat
otov ITivaxka 5.6.1. H votepetik) evépyela amekovidetatr yua ) OEpa TV
dekaermrta avaxkvk\icewv ota Zxnpara 5.6.6 kat 5.6.7, covaptioet mg PEylotmg
PEOT|G TAPApPOPPROTG TOL CLYKEKPEVOL KOKAOD, (Zxtjpa 5.6.6) kabmg kat og
OLYKPLON HE TV avmiotoln] HAAOTIHOTNTA  MAPAHOPPOOEDY  O€
enava\appavopevoog koxkAovg otabepod edpovg (Zxnpa 5.6.7). Iapampeitat
o1, Onwg Kat ywa ) dvokapyia, oe OAn T SiapKela TOL MEPAPRATOG TO
Sokipto pewdvet 0to 80% v anoppoPmdpevy) eKAoTote evépyeta petadhd Tprav
KOKA@V o otabepd evpog avaxkvxkAong (koxkAot 11-13 kat 14-16), eve, oe
péylotn DAQOTIROTTA Iapapopewong ion pe 5,60, amoppogpa otov mpwto
KOKAO 15m\Gowa evépyewa g Stappor)g Tov.

5.6.5 Kataypagég LVDT oty eykapoia dievbovor)

KATAIPA®EZ EFKAPZION LVDT # 11,12,13,14

Zﬁ s REA AT
TN AL AT
S WATAY

-60
-80

NAPAMOP®QSH (mm)

——BEAOMETPO 11 —— BEAOMETPO 12
——BEAOMETPO 13 —— BEAOMETPO 14

Ixnpa 5.6.8 Katavoprn g eykapowag MApapop@mong CLRPOVA HE TG
Karaypagég twv Pehopétpwv 11,12,13 kat 14.

Ot kataypagég twv eykapowwv LVDT tov nepapartog divovtal oto Zynpa
5.6.8 (onpet@vetat Ot 10 Kataypa@iko 12 Sev karéypape opala petadp tov
4ov  xatr 9o kOkAov). Zto Zyfpa 5.6.9 ovykpivovrat ot eykapoieg

napapoppaoelg v dokipiov XP305 kat XTI305EIL, onwg avtég ovvayoviat
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ano Tg onypaieg karaypagég twv LVDT, mov eivat tomobetnpéva kabeta
OTOV apyKO aapapop@®to afova tov SOKIPion, ota onpeia g peylotmg
dvvVapng Kat mg peyoTg EYKAPOIAg napapopP®orng mov KataypaPnke, oto

EAAZTIKH FPAMMH (NPIN & META THN ENISXYZH) X304 Zxfpa 5.6.9
Zoykpon S
e— HAPApOPPRONS
60 - - - | ——menzm o0 Soxupion
AYNAMH . s
(130SEN) Katd ™V Katd-

yPagn g peyl-
~=—MENITOBEACZ|  Grng SOVAPNG Prax

(41305EN) :
KAt mg peyong
HETATOMONG  Opax,

ETKAPZI0 BEAOX (mm)
& D
o © o

-

—a— METIZTH '
AYNAMH (zosj TPV KAl pETA v
60 \ EVIOXDOT)
-80 7 _ | | =~ MEMZTO BEAOL,
¥ (X30s)

100 4——

AZONAZ AOKIMIOY (m)

eKaoToTe melpapa. Ztov opgoviio dafova tov ZXHparog amewkovigetar o
drapnkng aovag tov dokipiov pe agetnpia ) otPn.

AapBavovtag vnoyn v avaloyia péylotewy avioxwy mov Kataypapnkav
(1/1,20), xat ta DAapapopP@pEvVa oxtpata ot Qaon g Py, epgavietat pa
peiwon g  apywag Ovokapyiag kabog kar pia  opotdmTa  Tov
HAPAPOPPOPEVOL OXT)PaTog ToL Sokipiov otig SO PAOEIg KATATIOVIOT|G TOD,
OPWV KAl PETA TV evioxvor. Ztu| REylow) Hapapop@mor, 10 aveAaotkda
HAPAPOPPOUEVO  THHPA TOL  OTOAOL  ep@avifer  pev  peyaldrepn
HAPAPOPPOOIROTTA  aPevog, A PIKPOTEPO €vePYO TAATOG KATA TNV
napapopeworn. To edvpog g mhaoctikiig apbpwong eivat mAéov evkpveg aro

TG peTprjoelg twv katd prjkog LVDT mov avarrtbooovtat mapakat.

5.6.6 Kataypagég LVDT xkatd tnv dtapnixn dievbovon

Ot kataypagég twv LVDT omy xpiowpn neploxr) kard ) dwaprikn devbovon
deiyvovrat ava opddeg ota Zyfpata 5.6.10 kat 5.6.11. Oewpwvrag v

axpiPn B¢on v Pedopétpav eivat dovardv va vroloyobovy ol mapaywyeg
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DAQOTIKEG OTPOPEG KAOMG Kat Ot péoeg KAPIMLAOTITEG TOL SOKIPIOD, OTO HIKOG

avagopdg g péTpnorg, ot onoieg Seixvovrat oto Zyfpa 5.6.12 yia ta tpia

KATACPA®EZ AIAMHKQON LVDT # 19,20,21

30
25
20 /

- ]
VIVAWAVAVALY

AJAI
JU VUV NN

NAPAMOP®QZIH (mm)

L7 0 —

——BEAOMETPO 19 — BEAOMETPO 20 — BEAOMETPO 21

Iyfpa 5.6.10 Katakdpogn napapodp@®on otV KPiowpn meploxr) OLHPOVa
pe g karaypagég 1wv Pehopetpwv 19,20 kat 21.

KATAIPA®EZ AIAMHKQN LVDT # 22,23,24

MAPAMOP®QZH (mm)

——BEAOMETPO 22 — BEAOMETPO 23

Ixnpa 5.6.11 Katakopogrn napapop@mor COPPOVA Pe TIg Kataypapes tmv
Behopétparv 22, 23 Kat 24.
Sraboxka tprpata g kpiopng {ovng, avriototya, petd ano Swpbwon otov
P®TO KOKAO, ot v 1, Aoyw g apyikrg oAiobnong g karayparg 22.
O kataypagég eival Katavepnpéveg oe péon mepinov anootaon 150mm
petadd tovg. IMapatpeitar apa Ott 1 péylot) DAAOTIKI) OTPOQL) IOV
amatteitat oto Tprjpa mnotiotepa oto @optio P eivat 0,071 rad, om péyotm
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napapdpeeon TV 86,7mm. H mapanmave OTpo@r)  OLYKEVIPOVETAL

oLOLAOTIKA €€ ONOKAI)POL OTO IPMTO TUIHA, HE Ta VO enopeva TPHPATA G

kpiowung fovng va eppavifooy avtibetn kapmoAomta, AOy® napapevovoas

0.08

KATANOMH ©pl

0.06

0.04

0.02

o1

Opl (rad)

- ~ > 2
JI 73 100 145 181 217 253 289 ﬂasT
A\ n A

-0.02

-0.04

i
A AVA'A VARV

-0.06

Vv

-0.08

BHMA

f— (19-22)/330 — (20-23)/346  (21-24)/346 |

Iyfpa 5.6.12 Katavoprs) amatt)oe®v MAJOTIKIG OTPOPRG KATd HIKOG TG
kptowpng {ovng, Pacet tov kataypapov 19 wg 24.

15

10

NAPAMOP®QZH (mm)

-10

KATAIPA®H A=ONIKOY LVDT # 18

aanan ANA A

'V‘AV”VVV\IKV\ IATR

A
|

VY

[N

——BEAOMETPO 18

Ixnpa 5.6.13 [Mepapatkr kataypagr adovikod LVDT ot pdaor tov

Epy.O% EMII

doxupiov.
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napapdpwong. H ovvolwn) mactikr) otpo@r) — ion pe 10 abpoopa tov
POV Hapandve Kataypapov — wovtat pe 0,067 rad, Ty mov mnotadet myv
avtiotoyn e§wtepikt) pétpnon tov eykapowwyv LVDT (86,7mm / 1383 mm =
0,063 rad), oe mOCOCTO 6%, yeyovog mov amodeikvoel v opbdmra g

emm\oyt)g Tov aova 0,0 Aoye g oAiotnong Tov kataypagoo 22.

H Siaprkng kataypagr otov aSova, ot Pdaon tov Soxipiov, diverat oto
Tynpa 5.6.13 kat akohovbel myv emPBarlopevn otpo@r) Tov Sokipiov wg IPog
10 onpeio epappoyr)g tov afovikod @opTiov, pE PEYOT Kat eAaxom)
Kataypagrn ioeg mpog 13 kat -5 mm avriotoyda.

5.6.7 Kataypa@ég eykapoiwv SG

KATAFPA®EZ EFKAPZIQN SG # 25,26

6

4
E
E 2 AL 1 n A /\ /\ /\ A |
A POV ks

o LI E_ AN |

-2

—— STRAIN GAUGE # 25 —— STRAIN GAUGE # 26

Txfpa 5.6.14 TMeipaparikég karaypagés eykapowwy SG oto INOIT mepiopuydng
/ SlaTPNTIKIG EVIOYLOT|G,

To SG #25 tomobeteitar oe amootaon 10,5mm kat 10 #26 o0& amootaon

23,5mm amod 1o Qoptio, oto pécov g napeidg (Patoypagia 5.6.1). Ano Tig

KATaypages TV PNKOVOIOPETPOV QAiveTal OTL TO HAOECTEPO PO TO POPTIo

P xataypaget péyot avnypévn) napapopewon tov INOIT 3,26%., eve 1o

£DPIOKOPEVO O¢ amootaot 1:1 anod 1o onpeio PopTiong actoxet oTov 3° KOKAO.
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5.7 Aoxipo YIT301AII
5.7.0 ApBpntikn npoPAeyn g avroxng Tov doxkipioon

To Soxipo YIT301AIT povo amoxkataotabnke oe tpnpa g Swatopng pe
oxvpOdEpa vymMALg avtoxrg oty kpiotun fovn kat emavehéyxOnke, agpov
gywve e0BLYPARPLON TOV YOVIAKGV omMOop®V tov. To e\eyXOpevo TpIjpa tov
Soxipiov eivar oe prjkog 1,95 m endave and 1o éufolo. To mpoPAendpevo

Siaypappa porrg Kapmlomrag, kabeta npog tov adova mg diaywviov mg

AIAFPAMMA POMON KAMMYAOTHTQN KATA TH AIAFQNIO, Y301

30 N e s s

0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.05
@ (1/m)

Ixnpa 5.7.0 Aty pappa pomrg-Kapmlottag g dtatopr|g tov dokipion
YII301AIT oe Sraoviki) Katamovnor Katd ) daymvio.

Sraovikrg katamovnong tov YII301AI1, vroloyiofnke pe to mpoypappa
avévong Swatopwv XTRACT (Chadwell, 2002), yia mv napBéva dwatopr)
(Kepahaio 4), oto Zxtjpa 5.7.0, OHOL ONHEGVETAL KAL TO ONpEL0 G IPOTG
Srapporig Tov yoviakod xda\oPa. Zoppava pe Tig napadoxég g avalvong, 1
Sratopr) ywpiletat oe iveg vrd povoadoviki) amokplorn, Onov T0 CLVOAO TV
WOV OLPUETEYOLY HE TAIPI COVAPELT OF  YPAPPIKY KATAVOPY| TV
napapop@moewy, ywa Oedopévny kapmolomra. e kabe onpeio  mov
anotipdray, i afoviki avrtiotaon om dwaropr) (N) wovtal pe myv e§otepn) N
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Tov melpdpatog (198,5 kN). Ot mapadoxég Kat AEITopepn) aroTeAEoPatd g
avalvong divovrar oto Kepahaw 6 xat [Mapapmpa [ g mapovons. H
Be@PENTU] KAPIITIKI] avtoxl] 08 Ip@Tr dappor) Tov yoviakoy yalopa givat
M, =58,0 kNm, evy 1 opiaxr) avroxt g dwatoprg elvar M, = 74,9 kNm
(Extpa 5.7.0 xau [Tivakag 6.1). Baoet yeopetplag, ot Tijég avteg aviioTtolyovv
oe Bewprra mpoPAemdpeveg Tipgg Tov goptiov Py = 80,2 kN xat Py, = 103,6
kN, avrtiotowa (xopig va AjpBodv vroyn ta @awvopeva Dapapoppmong 2dag

TaSewg).

5.7.1 Evopydvwon too 6oKipion

Zto Ooxipo tomobetovvrat téocepa eykapowa LVDT otepewpéva oto
e€wteptkd otabdepd ovotpa avapopds (Ap. 11 wg 14) kat errta Swapnkn LVDT
pétpnong g Aaotkg otpo@r|s (Ap. 18 wg 24), otn faocr Tov GTOAOL KAl Ota
yoviakd akpa g duatopr)g g kpiotung (ovng Kata prjxog tov dokipiov. Ot
Beoerg xat o oxetkeg amootaocelg twv LVDT deiyvovtat oto INapdpmua II,

oto Zxnpa I15.7.1.

5.7.2 [Teprypa@rn Tov NEPAPRATOG

To Allokateotpévo Soxipto tomoBeteitar  xataxkopvpa otr  Owrtadn
(Pwtoypagia 5.7.1), oe devbovor PopTIONG KATA PKog g dtaywviov Tov.
Exet pikog 3,40m xat xkabapd avorypa 3,15m perad ompiewv. Bdaoet
OnAOp®V, TO OOKipo €xet éva eleyxOpevo pnkog 1,95m omMopevo pe
ovvletjpeg S500 o Suaradn $10/100, xabag kat peiwpévo Stapnkr omAopo
814 oe Ox£on HE TO LIOAOUIO THAPA TOv, prkovg 1,20m mov eivat wxvpa
or\opevo pe 169014, To eykdapowo éppolo Tomobeteitar oto OP1O draxor)g TOL
IPOODETOL ONAIOHOD KATH IO TO eNeyXOPEVO Tprpa, ot anootaon 1,25 m

amd Ty akpaid KAate S1atops} Tov DIOCTLAMRATOS, IPOG TO 1XLPO ddmedo.
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dwroypagia 5.7.1 To Soxipto YII301AIT tomobempévo ot dwrradn mpv myv
évapfn tov mepaparog, kat 1 perpnukn  Owrradn. Awaxkpiverat 1o
ATIOKATECTNEVO THIRA Th)g KPIOWHNG SIATOPIG HE EMOKEDACTIKO OKLPOOEp
DYNALG avToxT|G.

Y10 Sokipto emPalovrat vvea CLVONIKA eVANAOCOREVOL KDKAOL (pOPTLOT|G,
pe v ida afovikr) dvvapn onwg kat otov apykod éAeyxo mg A ®aong. To
Karayeypappévo Siaypappa dvvaung — napapopeweong (P-6) tov dokipiov

diverat oto Zynpa 5.7.1. Ta avrictoya daypappara P-6 1wV pEROVOHEVDV

KOKA@V avalvovtat oto Zxnpa 5.7.2.
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BPOXOI YZITEPHZIHZ AOKIMIOY YT301ATm

AYNAMH EMKAPZIOY EMBOAQY (KN

METAKINHZH ETKAPZIOY EMBOAOY (mm)

Ixnpa 5.7.1 Bpoxot votépnong dokipiov YIT301AIL

Trov ITivaka 5.7.1 didovral 1a mEPAPATIKA AIOTENEOPATA TG OALKIG
OLRIIEPLPOPAS, Ta omota mepAapPdavooy :
- péytoteg /eNayioteg Tipég g empPar\opevng napapOpPwong (Smin Omax).,
- Ol aVTIOTOLYEG PEYLOTEG — ENAXIOTEG SUVARELS (Prin, Prmax) VA KOKAO,
- 1] péor) APAPOPPDOT] Omoan, OTIOL
Omean = (Omin + Omax)/2
- Ol IAPAROPPMOELG OTIG AVTIOTOLKEG AKPaieg SOVANPEL (8/Pmin KA 5/Pmax),
- 11 péor Svokapyia K tov Bpoxov, mov didetat ano myv eSicwon
P =P

K = A e TOOURN T
5/P. -58/P,,

- 1] EVEPYEWK]] AIOPPO@PNOIN TOL MEPIKAElETAl A0 TO DOTEPETIKO
Sraypappa tov kabe KOKAOL Kat , TEAOG,

- O AVTIOTO1YEG MAACTIROTITEG PEOTG TAPAROPPWOTIG fis KAL

- DOTEPETIKIG EVEPYEWTG Jtg, OTIOD E 1) AOPPOPMPEVT] DOTEPETIKY] EVEPYEL
1oL PPOXOL (08 EDPOG Onean) KL

Epy.OZ EMIT TeAw| ‘ExBeony Topog 1



205

Hs = Ormean / 63/

kat P, §, ou dvvapn xat 1 mapapdpewon Sappors (TEpapatkda

pPETpOLHEVT)).

Mivaxag 5.7.1 MeTproelg IEWpaparikr|g anoxpiong tov doxpiov YII301AIT

Ap. Smin | Onax | Omean | Pmin | 0/Pmin | Pmax | 0/Pmax | K E Hs | ME
Koxhov | mm | mm | mm | kN | mm | kKN | mm | kN/m | KNmm
1 16 15 16 | 72 16 67 15 | 4441 456 1,006
2 16 16 16 | 68 16 60 16 | 4021 261 1,004
3 34 | 34 | 34 | 109 34 88 34 | 2897 | 3125 | 21|44
4 34 34 | 34 | 98 34 85 34 | 2688 | 1659 | 21123
5 38 41 39 | 106 37 95 41 | 2565 | 2428 |24 |34
6 37 | 41 39 | 101 37 84 41 | 2386 | 2366 |24|33
7 56 | 55 | 55 | 98 53 88 53 | 1757 | 5305 |34|75
8 55 | 54 | 54 | 82 55 74 54 | 1430 | 4278 |34 6,0
9 54 | 54 | 54 | 76 54 67 54 | 1311 | 4190 |341|59

AIb 1A TEPAPATIKA AIOTEANEOPATA cIIoSEKVOETAL OTL 1] P€YL0T) AVTOXT] TOL
otMov eivat 106 kN, 90% oe oxéon pe ) péywo) avioyr) twv 117 KN too
napBévov doxipiov YII301 (Kepahato 4.7). H Tipr) KATAYPAPETAL KATA TOV 5°
KOKAO QOPTIONG, Ot petaxivon 6 = 37 mm kat eivat katd 13% peyakvtepn
and v avtiotowyy Oewpruiky mpoPieym, Pu =93,8 kN, Paocopévn otig
BeopnTikég Tég aMd Aappavovtag vmoym ta @awopeva B taews. H
péyiotn melpapaty avioyr) avitotowel (peta ano Swopbeon ya ta
pawvopeva Sevtépag Tagews) oe péyrow por oe Sradoviky xapym ior pe 83,7
kNm, tipr) mov Ppioketat xovia o) fewpnuikr} mpoPAeyn (74,9 kNm). Kata
U VIO KATAypagl) MApapopeeons, 1 REYIoT] TAIOTIKY OTpo@r otV
onoia vokettat 1) maotikr apbpwor) eivat 6,039 rad (2,2° ), n de mAaoTk
otpor) otr) péyiot) avioxt eivat 0,027 rad.

To nepapatikod optio Stapporg avriotoixei oe avroxr) nepinov 88 kN, 1o
OmOI0  EIMITLYYAVETAL HEWPAPATIKA OTOV 3° KOKAO 0& HAPAPOPPROT) TOD

Soxpiov ion pe 16,0 mm. H méon g gépovoag wavotmtag oto 85% g
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& (mm)

Ixfpa 5.7.2 AvaAoon oV HEHOVOREVOY KOKA@V emPBaNAOpevnS
IApapoOPP®OT.
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péyomg s (= 90,1 kN) epgpavidetat oe Tipr| petakivnong 55,6 mm otov 7°
KOKAO KOTa ™V avakOkAon. ¢ €K TOLTOD, I MAACTHOTTA 0f OPOLS
petaxkwnoeav mov anédwoe to AlTokateotnpévo Sokipto eivat 3,40 og Opovg

petaromorng, Pacet ToL TAPAIAVE KPLPLov.

o

A

Dortoypagia
5.7.2
Aemtopepeia
mg otadiakng
pHyRaT@OonS
Kat ota ©Ovo
THUNpaTa  Too
otolov, Ooki-
po YII301AIL
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dwroypagia
5.7.3
Aerrtopépera
mg  aotoxiag
mS  Kpiong
Cwvrg, dokipto
YIT301AIL

Soa g S 4

LI I I )

Dowtoypapia
5.7.4 Tehikr)
KAtaotaor aoto-
xiag tov Ooxkipi-
0oL OTO TEAOG TOL
MELPAPATOG,
YIT301AIl. Auwa-
Kpivetat n aoto-
xia mg OApo-
pevng Gwvng kat
0 ADYWOHOG TV
ONAOP®WV  TIAN-
olov g y®Vidag.
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5.7.3 Loykpion nepapanikov karaypapov XP305 xkat YII301AIT

Ta Saypdppara ddvapng — napapdpewong P-6 mptv kat petd m dwadwaoia
anokataotaong kat evioyvong tov YII301, YII301AIT ovykpivovtat oto
Txnpa 5.7.3, eve ot Tipég g antokpiong divovrat otoog IMivakeg 4.8.1 kat 5.7.1
avtiotorya. To doxipto eppavilet myv péyrot avroxr v 106 kN, ion pe 90%
mg avtoytg tov napbévov Sokpiov (117 kN). To mapbévo dokipto eppavioe
) XAPAKTIPLOTIKI] OTAOLAKI) IITQOT| TG AVTOXT|G TOL 08 AVAKVLKALOT KAT® TOL
85%, 0 mapapop@®or 55 mm, O MAPOPOLd MAPAROPPWOT] ONWG KAt TO
Allokateotnpévo.

[apampettat Ot 1 Sokipo eppaviGer ENNeWT) ONPAVTIKY avtoxng Kata
m pia Sevbovon avakvkMOonG, Iapd TV AnoKAtdoTaot), KAatd Vv Onoid
vIOAeimeTal g avtoxmng tov mapbévoov dokipiov. Ty avtibem dwevbovon
(QOKPLON pE APVIITIKO IPOONHO), Ot HDO KATaypages tavtifoviat, ANy tov
APXIKAOV KOKA@V HIKPOL €DPOLG Ol ormotot €ival MAEOV ELKAPITOL OTO

YTI301AIL

ZYMMNEPI®OPA Y301 (MPIN & META THN AMNOKATAZTAZH)

150
ouU

AYNAMH ETKAPZIOY EMBOAOY (kN

METAKINHEH EMKAPZIOY EMBOAOY (mm)

|_Yn301An —— YN301 |

Ixfpa 5.7.3 ZOykplon g ovprepipopdag tov dokipiov YII301 mptv Kat petd
TV AIOKATAoTAOT).

Epy.OZ EMIT TeAw) ‘ExBeon) Topog 1



210

[Tépav avtov, o pubpodg aropeinong g avtoxr)g ToL SOKIPIOL Ot COYKPIOT HE
10 napBévo eivat ehayiota ka\vTtepog oty avakvrAton: to napbévo dokipto
éxaoe otov 9° kOKAO (=45 mm) 10 26% TG PEYLOTNG AVTOXT)G TOV, TOCOOTO
oL Kataypagetat oto napov Allokateotpévo meipapa otov 8° KOKAO, aAa
0¢ apapopPwon 54 mm. And Amoyrn evepyelakllg arroppo@nong, eaiverat
OTL 1] AOPPOPOPEVT] EVEPYELA TOL doKpiow eivat vmodeéotepn Tov mapbévoo,

£101KA 08 AVAaKLKALOELg IEPav TG PEYLOTIG AVTOXTS.

Avokapyia - MAaonipémra

7000 7—————— —

4000 -

K (kN/m)

1000 PG —_— e — _—

0.0 05 1.0 1.5 2.0 25 3.0 35 4.0

[—s—YN301AN —s— YN301 — — Log. (YN301AM) — — Log. (YN301)|

Iygqpa 5.7.4 Katavopr péong Ovokapyiag g mpog T DAAOTIHOTTA
napapopPaoewyv v doxpinv YIT301 kat YIT301AIL

5.7.4 ITapaywyeg peTPnoeLg SVOKapYiag Kat DOTEPETIKIG EVEPYELAG

Bogt Tov Katayeypappévayv Tapapop@aoemy Tov dokipiov vmoloyidetat 1)
péon Svokapwyia petald avaxvkAicewv Ttov ITivaka 5.7.1, n omoia
aueovideTal yua 1) oelpd TV evveéa avakvkAioewv ota Zynpata 5.7.4 kai
5.7.5, ovvaptoel g HEYLOTNG HEONG MAPAROPPDONG TOL OCLYKEKPIHEVOD
KOKAOD, 0¢ artoAvta peyedn (Zynpa 5.7.5) 1 oav mhaoctipotta (Zxnpa 5.7.4).

Epy.OZ EMII TeAwa) ‘ExBeony Topog 1
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Auvokapyia ava KUKAO

5000
1

4500 -

4000 -

3500

Txfpa 5.7.5 Katavopr péong dvokapyiag ava kokho goptiong, dokipiov
YTI301AIL

To dokipto YIT301AIT eppavilet oy apyikr) PIKPOL €DPOLG AIIOKPLON P
apywy dvoxkapyia mepimov 75% g Sdvokapyiag tov mapbévov dokipiov
YII301. ZT0 6pt0 TG OPENNG AIIOKPLoNg Tov SOKIPton wg TV MAACTROTTA
3,50, Katd Tov 7° KDKAO, COPPOVA PE TO KPLTPLO TG PEl®OT§ Tr)g avToxTg, N
péon Svokapyia tov otoxeiov éxet pewwbel mhéov oto 40% TG APXIKNG
Svokapyiag otov mpGTO KOKAO TOL HEPApATog, oe enineda mepinov idwa pe
mv Svokapyia tov Y301 o avtioton TAPapop@®or Kat IAACTIHOTTA.
Xapakmplotko eivat maving 0Tt yia onolodAIoTe £DPOG MAPAROPPOONS, 1
mtoon g Svokapyiag peta§d avaxkvkioewv vnd otabepd evpog, eivat
Atyotepo tov 20% petagd Siadoxkmv KbKA@vy, kdt nmov dev mapatmpridnxe
oto YITI301, to omoio ep@avice petaPolés mg Svokapyiag (35% mrmon otov 3-
4 xOx\o, ot ps = 2,10, onwg @aivetar ota Zynpara 5.7.6 kat 5.7.7 xat otov
[Tivaka 4.8.1).

Epy.OZ EMIT TeAw) ‘ExBeon Topog 1
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MAaonuémra Evépyeiag/ Mapapdppwong

80 —0m8—— R - —

10—

6.0 +—

5.0 |

pE

4.0}

301

20—

0.0

0.0 0.5 1.0 1.5 20 25 3.0 35 4.0
pd

|+ YM301AN —s— YM301 ]

Iyfpa 5.7.6 Ztadiaxy) peiwor) g arnoppOPODHEVIG DOTEPETIKIG EVEPYELASG WG
11pog g emBaANOpeVI) AACTIPOTTA IAPApoPPaoemy, dokipta YIT301 kat
YIT301AIL

MAaonpémra Evépyeiag/ Mapapdppwong

Iyfpa 5.7.7 Katavopr) IAAoTIHOTTAG EVEPYELAG WG TIPOG TNV MAACTIHOTTA
napapoppaoewv doxipiov YIT301AIL

Epy.OZ EMIT TeAwa) ‘ExBeony Topog 1
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[Mapopola CopIEPLPOPA TMAPOLOIALETAL KAl OV AIMOPPOPOUEVI] DOTEPETIKI]
evépyELa TOL evioyvpévov dokuyuiov, 1 omoia eivat ion pe 1o epfadov mov
nePIKAELETaL amd TOV EKACTOTE LOTEPETIKO PPOx0 Tov Kabe khKNow, Kat didetat
otov IMivaka 5.7.1. H votepetiky) evépyela amewovidetal yia ) oepa tov
evvéa avakvk\ioeov ota Zyfpata 5.7.6 kat 5.7.7, covapmjoet mg PeyLotg
PEONG IAPAPOPPMOT)§ TOL CLYKEKPLPEVOL KOKAOD, (Zxtjpa 5.7.6) kabog kat oe
obYKpPOn  HE TV avTioTolyn]  DAQOTIHOTNTA  TAPAHOPPROEDY  OF
enavalappavopevoug kvkhovg otabepot evbpoug (Zyxrpa 5.7.7). INapatmpeitat
ot Onwg Kat yia T dvokapwyia, oe OAn ) Sidpkela TOL MEPAPATOG TO
Sokipto pewwver oto oAyoTepo 80% TG AIOPPOPMOUEVT)G EKAOTOTE EVEPYELAG
petadd 1piov to moAd KOKA@V vid otabepd ebpog avaxvkAwong (xkoxkAot 7-9),
eV, 0t péylot) m\actpomTa napapopeeong ion pe 3,40, anoppopda otov
p®TO KOKAO 11-m\dowa evépyera g drapporig Tov.

5.7.5 Kataypag@ég LVDT oty eykapoia dievbovon

KATAMPA®EZ 10,12,13,14

40 A A
o A b A /A /\ﬁ
TELITivE A waEa
PERERYE LT

VAR

-40

NAPAMOP®QZH (mm)
o

60 -— —

—— BEAOMETPO 10 —— BEAOMETPO 12
BEAOMETPO 13 —— BEAOMETPO 14

Ixgpa 5.7.8 lotopia Tg eyKAPOWI§ MAPAPOPPWOIG OCOPPOVA HE TG
Karaypagég twv Pedopetpwv 11,12,13 ka 14.

Ot kataypagég tev eykapowwy LVDT tov mepdaparog divovral oto Zxnpa
5.7.8 (onpetdvetat OTt To Kataypagko 12 dev katéypaye Opald petda tov 4°
KOKAO). Zto Zxfjpa 5.7.9 ovykpivovial ot eyKApoleg TAPAROPPROES TOV

Soxkpiov YII301 kat YII301AIl, 6n®G auTég CLVAYOVTAL IO TIG OTLYHICES

Epy.OZ EMII TeAwry ‘ExBeon) Topog 1
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Kataypagég twv eykdpowwv LVDT ota onpeia mg peytotng dovapng xat mg
REYIOTIG EYKAPOLAG NAPAROPPWOT)G IOV KATAYPAPNKE, OTO neipapa. Ztov

EAAZTIKH FPAMMH MPIN & META THN B 2.4
AMOKATASTASH YT301 Zoykplon G
40— e napapopPwong
20 & S AYNAMH KaQta TV Katda-
A A S OO ypagy g péy-
TR ' )/" | Benor || o Sovang Pras
£ .10? 1 2 4 (YMBo1AM|| Kat g péylomg
o -20 LY & MEFETH PeTaTomong  Omax,
30 A\ é/ ?Jr"gaﬂ:;* PV KAt PETA TV
¢ evio
i l\ —~%— MEFIETO ad
-50 BEAOE
-60 (YMBo1)
70—
AZONAZ AOKIMIQY (m)

opovtio afova tov Zynparog amewkovifetar o Swaprnkng afovag tov
dokipiov pe agempia ) otpidn.

Aappavovtag vnoyn my avaloyia péylot@v aviox®y mov Kataypapnkav
(1/0,90), Kat Ta TAPAPOPPOUEVA OXT|PATA 0TI PAOT) TG Py, emaAnBedetan
KQ 0TO IAPAHOPPOPEVO OXT]HA 1) ONHAVTIKI] Helon) g apyikng dvokapyiag
kabmg Kat pia armokAon Tov IAPapoPP@UEEVOL OXIRATog Tov doKipion otig
BVo PAoelg KaTAIIOVIOT)g TOL, TPV KA PETA TV evioxvor), 18img petd ano my
PEY1OTH avToxT). ZT1) péylotn) Napapoppmor), T0 aveAdoTIKA IAPAROPPOHEVO
THIHA TOL OTOAOL EPPAaVilel MAPOPOIA MAPAPOPPDOTHOTNTA MPLV KAl HETA
amod WV AmoKataotaor, GMdA  pe  PIKPOTEPO  evepyd MAATOG OV

ATToxateotnpevn Qaor.

5.7.6 Karaypagég LVDT karta v diapnkn dievbovorn

O kataypagég v LVDT oty kpioyun meploxr) katda ) diaprkn devbovon
deiyvovtal ava opadeg ota Zynjpata 5.7.10 kat 5.7.11. @ewpovrag my akpiPr
O¢on tov Pelopétpwv eivar Svvatdv va vmoloytoBovv ot mapaywyeg
DAQOTIKEG OTPOPEG KABmg Kat ot péoeg KapmvAoTnTeg Tov SoKipion, 0To PIjKog
aQvagopdag mg pétpnong, ot oroieg Seixvovrat oto Zynpa 5.7.12 ya ta tpia

Epy.OZ EMII TeAwkr) ‘ExBeony Topog 1
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KATAMPA®EZ 21,22,28

=
o

NAPAMOP®QZH (mm)
® &P O N SO ®

—— BEAOMETPO 21 —— BEAOMETPO 22 — BEAOMETPO 28

Iyfpa 5.7.10 Kartakopogn napapop@®on otV Kpiowpn meploxt] COPPOVa
HE T Kataypagég twv Pehopétpwv 21,22 kat 28.

KATAICPA®EZ 19,20,27

30 -
e ——
Eoxnl By R Ly
I
d 158 1—— —
4
& 10— — -
s
<
o
<
oy

——BEAOMETPO 19 —— BEAOMETPO 20 — BEAOMETPO 27

Iyfpa 5.7.11 Katakdpogn mapapop@®or oty Kpiopn meploxt] cOpeova
pe TG Kataypapég v Pelopetpwv 19, 20 Kat 27.
Sradoyka tpnpara g kpiowpng fovng, avriotoya, peta ano otwpbwor otov
np®To KOKAO, ot1) {wvn 1, Aoy g apxikrg oAiobnong g kataypagng 22.
Ot kataypagég eivatr Katavepnpeveg oe péon mepimoov amootaorn 150mm
petadd tovg. Adyw Trg aotoxiag g emKAALYIG TOL OKLPODEPATOG OV
HEPLOXT] TIOL NTaV oTepe@péva Ta TV PeAopetpa 19 kat 20 katd Tov 4° KOKAO,

dev katéotn Svvaty 1 pérpnon g MAAOTIKIG OTPOPIG OTO OOVONO TOD

nepdparog. H avicokatavopr] 1wV DAQOTIK®OV DAPAROPPOOE®Y OTa Tpia

Epy.OX EMIT TeAud) ‘ExBeor) Topog 1
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TRHpRaTa tov Sokpion OpWG eivat epgpavrg, ot SIaPKeLa g Kataypapris, oto
Zxfpa 5.7.12, pe péylotm kataypagr) ta 0,026 rad oe napapoppaon 33,8mm.

KATANOMH Opl
0.1
0.08
0.06
0.04

Opl (rad)

0.02 P N\
A é XA T N
0 -
-0.02

-0.04

——(19-21)/244 —— (20-22)/283 —— (27-28)/251

Ixgpa 5.7.12 Katavopr) anatjoemyv NAAOTIKIG OTPOPIG KATA PIKOG TG
Kpiowung {avng, Pacet twv Kataypapov 19 wg 24.

KATAIPA®H 18

MAPAMOP®QIH (mm)
A iAo anpmwa O

——BEAOMETPO 18

Zynua 5.7.13 [Mewpapatikn karaypagr aiovikov LVDT ot pdor) tov
dokupiov.

H Swapnkng karaypagr) otov aova, ot Paon tov dokpiov, divetar oto
Zynpa 5.7.13 kat akoAovbet my emPar\opevn otpo@r) Tov SOKIpiov g mIPOg
TO Onpelo eQappoyrng tov afovikod @OPTIoL, He pPéyloTn Kat eAdylom)

Kataypar ioeg mpog 3 kat -3 mm avriotoya.
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