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4, YXEATIAXMOZX TQN ITEIPAMATQN

4.1 Ieprypa@r Kat oopPatikr 0n\ion twv doxkipinwy

1) Ta npota dvo dokipta mov ehéyxOnkav avagépovrat oav Sokipta g
opadag NEAK, mov mepihapPavet ta NEAK MONO xat NEAK CYCLIC not
e\éyyovtalr Oe HOVOTOVIK®WG avfovoa Kat avaxkvkAopevn Owyepon
avéavopevou gdpovg, avtiototya (ITivakag 4.1). Kat ta dvo dokipla etvat
navopotlotoma, kat dev evioxyvinkav xad otovdnnote tpono, om\iomkav de
ovpemva pe tg owatagelg tov EAK (OAZIT, 2000) yia mAdoTijn copnepipopd
oe avakvxkhi{opeve Oiéyepor).

Ta Soxipwa €xoov prkog 340 cm pe Swatopr} 20x40 cm? kat etvan on\opeva
Kat ta Hvo pe Tov id1o TPomo, onwg deixvetat oto Zynpa 4.1(a). Ot daprkeig

om\wopot. 3014 ovvexeig avw xat kat® (A /K). etvar motomrag Stahl I (5220)

OMAAA
NEAK
3014
1308/100 1008/100 I..pA 10D8/100 208
2(1)8\ / / , /
N F ¥ ¥
:\ >l >le > )
. ]
A / A B r 1 L A A
. 3014 ' , 125
125. 1200 . 975 l 975 —+— 1+
T t___ 3d14

Awaotdaosig oe mm
A/K
400

20
TOMH A-A

Zxfpa 4.1(a) Onhopot doxipiwv ap. 1 ka2 : NEAK MONO, NEAK CYCLIC.
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idlo1 pe twv vmolotnev &n Soxwpiwv, ot Ot xAewtol covdempeg eivat
£QOBLACPEVOL 1€ TV AIIATTODHEVI] AYKDP®OT] TIPOG TO E0WTEPLKO Tr)g Sratopr|g
KaTd 1350, etvan 8¢ popeopévot and pavdva vevpoyarvpa nowttag 5500, oe
Sidraln @8/10cm e Ao To prkog Tov Soxpiov. [a Tomkr) evioyvon oug
ompiEetg yia TV Amo@uyT| TOMIKIG ACTOXIAg TOL DAKOD KOVIA OTI) ONHEWIKI)
¢dpaon, tonoBemfnxav dvo npodobetot cuvetipeg ota onpeia owPENg A Kat
A (Zxnpa 4.1(a)).

2) Ta vmoloura £€n Soxipta oo Kataokevaodnkav ya va eheyxfoov peta
amd evioyvon, avagépoviat oug tpetg opadeg G60, C1-30 xat MBAR, ot
onoieg mephappavoov ta Sokipta C1-30 MONO xat C1-30 CYCLIC, ta G60
MONO xat G60 CYCLIC xait ta MBAR MONO xat MBAR CYCLIC,
avtiotoyya. Kat ta €€ Soxipwa elvan mavopolotona and mevpag OrNORGY

Kkat Staotaoemv, Kat evioxLinkav evfig HeTd TV KATaoKeL) TOug avaloya

OMAAEX
C1-30, G60, MBAR

125

20
TOMH A-A

3014 A
T®8/200 1008/100 (» 508200 208
/ /
X P P u ala . |
| gl Bl Ll o] | j
| — —
A A A
A 3014 " B Ft Ly 125A
I 1200 I 975 i 975 —+H=+-

Altaotdoesic oe mm | - 3914
A/K
400

Txfpa 4.1(B) Omwopoi Soxpiav ap. 3 wg 8 : C1-30 MONO, C1-30 CYCLIC, G60 MONO, G60

CYCLIC, MBAR MONO, MBAR CYCLIC.
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pie TV mEptItoor), StagopeTikd yia my kabe opdda, Onwg mePLypAPeTal oto
ertopevo Kegpakaio.

I'a mv xabe opdda and dvo doxipa tov ITivaka 4.1, 10 mp®TO SoKipo
(MONO) e\éyxOnxe oe povotoviki) avgovoa goOpTion (TOMOL EAeyXOpPEVIS
IApPAapoPE@ong Tov epPoAoL), eva To devtepo Sokipo, (CYCLIC) vrioPAronke

og ad§ovoa avaxvKA{OpEVT] POPTLOT).

[Mivaxag 4.1 Zxedtaopog kat texvikég evioxoorg tov oKV

A/A Ovopaoia Awaotaoelg | Kavo- Awapnxng Eyxapow
doxpiov Owatoprig | viopog gvioyoon gvioyvor
EKOZ,
NEAK MONO 20/40 2000 - -
EKOZ,
2 | NEAK CYCLIC 20/40 2000 - -
YAE, Mia otpwon Eykapowa
3 |C1-30MONO | 20/40 | 1959 | 130 A/K | Tleprrodign G60
YAE, Mia otpwor Eyxapowa

4 | C1-30 CYCLIC 20/40 1959 C1-30 A/K | TTeprrodén G60

YAE, | Tpelg otpw-oetg Eykapowa

5 | G60 MONO 20/40 1959 G60 KIT ITeprroAilny G60
YAE, | Tpelg oTp®-0e1g Eykapowa
6 | G60 CYCLIC 20/40° | 1059 |  GeOKIT | Meprroicy G60
Teooeprg .
YAE, : Eykapowa
7 |MBARMONO | 20/40 | joo 9056% Mbar | e oreonen G60
Teooepig :
YAE, . Eykapowa
8 |MBARCYCLIC| 20/40 | joo0 paﬁﬁ%lvfbaf Mepreohicy G60

Onwg kat ta mpota Odvo OSokipia, ta vmoloura &8 Ookipua eivat
navopoldTia kat éxoov prKog 340 cm pe Swatopr) 40x20 cm’ xkat etvat
om\opéva onwg detxvetal oto Zynpa 4.1(B). Ot Swaprxers omopot 3314 ave
Kat Kdmw etval mowdmrag Stahl 1 (5220), ot de xhewotot cvvdetrpeg eivat kat
avtot mowTyrag Stahl I (5220), ot Swdradn @¥8/10cm omy neploxt) petadp mg
peoaiag omping xat tov onpeiov empPoArig ov goptiov, BI, kat J8/20cm
oto vmOlouwro THHpA Tov Sokiiov, oTg mEPLOXEG pe peyaldTepo Aoyo
Suirtpnong, Se€la tov goptiov, Tprpa AB, kat oto apwtepo avorypa I'A. Ta
MV Tomky evioyoor TV ompi§eav T@v dokipivy IIpog amoguvyrn TOIILKI)G
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aotoxlag tov LAKOL KoOvVid ot onpewakn €dpaor), tomobetrOnkav dvo
npoofetot cvvdem|peg ota onpeta A kat A (Zynpa 4.1(p)).

Muwpég Tomka Owagopég otg datopeg arno OZ onpewvoviar yua ta
dokipta MBAR, ta omoia empdxetto va dexboov 1ig papdovg Mbar, ta onoia
eiyav epodiaobel pe mpopoppwmpeveg xapayég ot 0éon tomobétnong twv
papowv evioxvong otig mAaiveg napeieg, ota 5 kat 10 cm aixd ta meApara.
Ady® ToV OemPNTIKOD BYPODG TOL OLOETEPOL ALOVA KATA TV KApym), ) vrapdn

auTEV TOV e00X®V OeV ennPeadel TV avioxI] KAl wg €K TOUTOL ayvoronke.
4.2 M£Bodog evioyvorg Twv dokipiov G60, C1-30 kat MBAR

4.2.1 Opada C1-30. Onwg @aiverar oto Zyrjpa 4.2, ta dvo doxipla C1-30
evioyOOnkav efwtepka apykwg évavrtt Kapyrng, pe v tomobémon pag
otpwong INOIT wav avbpaxa tonov C1-30 xatd prkog g dve Kat Kate
(A/K) maperag, pe m Owevbovorn twv wvev naparnia npog 1o draprkn aova
5 Sokov. Akolovbwg, orov anart)dnke datpn Tk evioxvon Aoyw avinorng
TG KAMITTIKIG aVTOXT|G, Yd va emtevybel KapImk) actoyia oty Opuaxt)
ovpmeppopd, emkOMIONKav ewtepkeg orpwoelg INOIT tvav valov Tonov
G60AR oe mAnpr mepttoAln), pe devbovon 1oV vev eykdpola mpog To
Sraprxn afova g Soxov.

Zoppova pe tovg vooloyopovg mov divoviar oro Ilapapmpa I,
auattfnke darpntika evioyoon g edng: pa otpoor INOIT oto tppa I'A
tou opéa (matog INOIT 25cm oe anodotaony d=37 cm) xat HVO OTPWOELG
INOIT oto pecaio Tprpa petafd g peoaiag owplng KAt oL Cnpeiov
@optwong, BI, omov kat avapevotav 1 peyalotepn datpntiky) Katanovnon.
Zopemva pe Toug vrmoloyiopovg Oev amartjfnke mpoobrkn SwatpnTikng
evioyoong oto tufipa g Soxobv AB (Zynpa 4.2), AMoyw endpkelag Tov
VPLOTAPEVOV OIATPRAOV KAl TG AVIOXHS TOL OKDPOOERATOG, HELWHNEVI] OTO
30% g KavovioTikr|g TG AOy® avakvkAong, kata tig anattrjoetg oo EAK
(OAZIT, 2000).
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OMAAA C1-30
1 otpwon CFRP cvvexng X
AV Kat KATw l—b
A B I—PX ¥ A
oovexn P by-250/4d
! 1200 975 975

1 otpwon CEFRP ouvexng
avw Kat KAatw

2 arpooerg GFRP

/ £YKapoiag

Alaotaocelg o€ mm

TOMH X-X
Ixnpa 4.2 Evioyvon Sokpiov g opadag C1-30.

4.2.2 Opdada G60. Ta dvo dokipta mg opadag G60 (Zympa 4.3) evioxvbnkav
eEWTEPIKA APYIKMG EVAVTL Kapyng, pe Ty tonobétnon tpav otpwoewv INOIT
v valoov tomov GE0AR  kata prjxog, oe kabe m\aivr) napewa (KII), pe m
StevBovon twv vov mapdAnAa npog to Stapnkn aova mg Sokov. Aoyw g
avfnong g KAPITKNG TOg avioxtg, amaitrfnke Siatpnuky evioxvorn oe
TpRpaTa mg ovvexovg Sokod, ywa va emrevybel kapmtua) actoxia oty
0Pkl CUPMEPLPOPA. Ze avta Ta Tpripata emxkoAnonkav orpaooelg INOIT
wov valov oo G60AR ce mAnpn mepttoAln, pe Srevbovon v wov
£YKAPOLA P0G TO dtapnkn adova g Sokov.

Topgaova pe tovg vroloywopovg mov divovrar oto IMapapmpa 11,

anatmfnke Starpntiky evioyvon ota 86 Tprpata (Zxpa 4.3): pua otpeon
INOIT oto turpa I'A tov gopéa (mhdatog INOIT 25cm oe artootaor d=37 cm)
kat Svo otpaocelg INOIT oto peoato tpurnpa petadd peoaiag om)pidng Kat oo
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onupeiov @optwong, BI, omov kat avapevorav n peya\dteprn OaTpnTik)
Katamovnon. Emiong, oopgaova pe tovg vroloylopovg Oev  amatt)Onke
npoofnkn Swatpntikig evioxvong oto tprpa AB g Sokod (Zxnpa 4.3), N\oyw
EMAPKELAG TOV DPIOTApEVOY otAop®y (Vi) o ovvepyaoia pe v avioxy
TV SELTEPELOVIWY PNYAVIOP®V Tov okvpodepatog (V.), pewwpévn oto 30%

Aoym avaxvxAong ovpgpova pe tov EAK (OAZIT, 2000).

3 Srapnkelg oTPOOELS OMAAA G60
GFRP ovveyeig kabe
napeld |_>X

NI

L»Xﬁr A

2GFRP  ————— 1GFRP —
ovvexn P br-250/d
0 1200 975 975
3 SLaUNKELS OTPWOELG
GFRP ovveyeig kabe 2 otpwoelg GFRP
IIAPELa OLVEXELG EYKAPOIWG

Alaotacelg oe mm

TOMH X-X

Ixnpa 4.3 Evioyvon dokpinv mg opadag G60.

4.2.3 Opada MBAR. Télog, ta dvo dokipta mg opadag MBAR (Zxfjpa 4.4)
evioxvOnkav e§wTEPIKA APXIKDG EVAVTL KAPWNG, HE TV TOmobémorn Te00apmV
papdwv om\iopov tomov MBar amoteovpevev and INOIT wov avbpaka,
tonoBetovpeveg oe ovvext) diaradn amod dvo o kabe mapeld, Ave KAt KATw
Kata 1o Owpnkn alova g Ookod. Ot papdor tomobemiOnkav oe
IPOOXT|HATIOREVEG ADAAKEG OTO OKLPOOENA, ONwG mEptypagpnke oto Kepd\ato
3. Omov anatmfnke evioyvon oe diatpnon Aoyw g adsnong g KApITTiKg
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avtoxng, ywa va emrevxfel KAQpmTikn actoxia oty OpPuaKl) CLHIEPLPOPT
(Mapapmpa II), emxoAnOnkav otpwoelg INOIT tvav valov tomov G60AR oe
mAnpr mepttoAln), pe Stevbovon TV eV eykapowa npog to dapnkn afova

G SOKOU.

Zoppova pe Tovg vIoAoytopovg mov divoviar oto [lapapmpa I,
torrofetn)Onke eykapota NATpnTIKI) evioxvon pe LPaocpa onwg detyveratr oTo
Zynpa 4.4. TormoBetOnke pua otpwon INOIT oto tpipa AB kat T'A tov gopéa
(ovvexég INOIT) kat tpetg otpwoetg INOIT oto pecato tprpa petadd peoaiag
otmpdng kat onpeiov poptiong, BI, omov n diarpnon peytotonoteitat (Zxmpa
4.4). Znpewvetat Opwg OTt 010 Tpnpa AB, maAt ovppova pe Tovg
evioxyvory pe eykapow INOIL
TomoBemifnke Opwg 08 ALTO TO TPIPA YiA T CLYKPATNON TV EMOEPPIKDV

LIIOAOYIOpOLG  Oev  Nrav  avaykaia 1

Staprkwv om\topawv INOTT g evioyvong.

OMAAA MBAR

4 papdot CFRP ovveyetg

of Kabe mapela / |_»X

" X r A A
e TGERP —P . JERRP  ——p—— O ——
OLVEYES OLVEXT) P OLVEYES
1200 975 975

200

4 paPdot CFRP ovveyeig

oe kabe mapewa

Awaotaoeig o mm

40

A

\

—%£ 50
L?,i 50

\ 3 orpwoerg GFRP
200 OLVEXELG EYKAPOLMG

—_—

TOMH X-X

50
50

Ixnpa 4.4 Evioyvon doxkypiov g opadag MBAR.
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4.3 Evopyavmorn Twv SoKipiowv

4.3.1 Aoxipia NEAK_ Xta 8vo avta Ookipa tomobembnkav Smdexa
enayoywa Pehopetpa (LVDT) otig Béoerg mov deixvovtal oto okapignpa too
Zynparog 4.5. Zevyn Pehopétpov ava dvo ave xat Kate tonobembnkav omyv
id1a anootaon arod To AKPO TOL EKACTOTE SOKIPiOL KAt oe pia anootaon Kabd’
vyog petady tovg ton pe 30 cm. Me ta Gedyn twv LVDT eivat dovatov va
Kataypaget 1 péon kapmvAomra oe kabe pia amnod tg 1éooeptg OlaTopeg Iov
avtotoyovv otig Béoelg avtég. Avo dayavia Pehopetpa tonobfetibnkav ya
va petpnfodv ot JWATPNTIKEG IDAPAPOPPDOELG OTO THNPA TG HEYLOTG
Suatpunong eve dvo Pehopetpa  exatépwbev g eowtepkng  ompidng
xprnowonou)fnkav pe OKOmoO va armod®ooLV HETPHOELG TNG OTPOPIG TOL
doxpiov ot Béon avt) (Zxnpa 4.5).

4.3.2 Aoxipia G60, C1-30 xat MBAR_ Zto xafe éva and ta dokipa avta
tonofem)fnkav  kata )  Owapnikn  Owvbovon  OKI®  NAEKTPOVIKA
pnxovoopetpa (strain gauges) (SG) prjxoog 3 xat 5 cm, ava 6vo oe TEooePtg
Sragopetikég Sratopég (Zxrjpata 6.5.4 xat 6.5.5), pe anootaon peradd tovg
30cm kab” vog, kovtda otig Béoelg TV Sraprxwv OIAOP®V (1] KAt g IPAOTg
papdov tov Mbar, avdloya pe 1o dokipto). Ia pev ta doxipa twv opadwv
C1-30 xat MBAR ta pnkovoldopetpa koMndnkav erndave oto okopodepd, eve
ota Soxipa mg opadag G60 ta pnxovolopetpa KoOANROnkav oto Siaprnkeg
INOIT. Zxomog avt®v T®V HNKLVOIOPETPOV NTAV I KATaypagn g HEong
empnKLVONG otov adova (£) kat mg Kat péong Kapmlotrag (¢) oy kabe

pia ano tg ev A\oym diatopes.

Meta and myv tonobétnon tov valoviparog G60AR ywa ) Swartpnuik)
evioxvor, emxoMNnOnkav endave oto eykapowo INOIT dvo mpoobeta SG,
prixovg 10 cm, oto peoaio tprpa (BI) tov Sokpiov. Adyw tov peyalvtepoo
OXeTKa prKovg tovg ta SG avta €xoov peyaldtepn Ovvaromra va
ovMapovv kamowa Stayevia poypr), dpa eival oe Béon va petprioovv v
napapopeoon tov INOIT mpwv kat peta m pnypdatwon g vnofaong. Ta

pnxovolopetpa tonofemOnkayv oe anootaon 10 cm (mepimov d/4) perado Tovg
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NEAK
OYH A
A B r A
120 97.5 97.5
7 1 1
OYH B
| =l
A r B A
97.5 97.5 120
1
Xxfpa 4.5 Aokipo NEAK: Awcrradn xat apifpnon tov enayoyikov
PeropeTpwv.
G60, C1-30, MBAR
O¥YH A
 vovmm  wman /e
/3 O3
A B r A
120 97.5 97.5
1 g 1 g
OYH B
I
y 20 M
210
120 97.5 97.5
/I

Iyfpa 4.6 Aokipia G60, C1-30 kan MBAR: Awatadn xat apibunorn tov
NAEKTPOVIK®V HIKOVOIOPETPMV.
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Kal aood To onpeio epappoyng tov @optiov P, oote va petpnfovv ot
napapopeaoerg tov INOIT omy eykdpowa Swevbovor epappoyng s
SratpnTikyg evioyvong. ZKOImOg g PETPNOTG avTHG elvatl 1) HOCOTKOION N
g ovppetoxng Tov INOIT oty mapahafny dwatpnong éwg myv actoyia. To
KOOTOg ayopdg Twv naparave SG (kataockevris KYOWA lanwviag) papovav

Tov mpoBroloytopo tov Epeovntkod Ipoypappatog.

4.4 YTaTiKoO IPOCOHOIMHA TOD HEPAPATOG

To oTaTKd IPOCOROIMIA OLVEXODG HOKOL HVO AVOLYPRAT®Y IOV LAOTOtELTAL
omyv mepapanky Swragy OSeiyverat oro Zynpa 4.7, pe ta avriotoya
SaypAPPaTa  E0MTEPIKAOV POHOV KAl OlATPNCE@V IOV  GOPPOIIOLY  TO
efotepkd  @optio va OSeixvoviar oo Zyfppa 4.8. Ta Owypdppara
proAoyifovial Katd TNV eAdOTiKY] Katdotaon Tov Soxwpiov, péxpis Otov
SnAadr) eppavictet ) mpdn TANAoTIK apbpwon AoY® KApWng, OTav 1) péylot
KAQITIKI] oI g Kpioymng Staropnig KAaTw amod To Cnpeio epappoyrg tov
popTiov P AaPet mv péylom) Tyt g oto onpeio avto (oovBrxkn Mr = M,) .

$ y b

A B_A
0,51 Mp 2,16 Mp p P;= 2,67TMp 1,02 Mp
/J|/ I|/ /||/ Jl/ /[l/ %/
125 1200mm 975mim 975mm 125
mm -

Iyfjpa 4.7 TTatiko IpOocopoimpd TG cuVEXODG SOKOD TIj§ HEPAPATIKAG datadng
oo vhomoujdnke: Aidovtat ot SraoTdcEL, To E§MTEPTKO POPTIO KAl OL AVIIOPUOELg
ovvaptmoet TG M, (katd mv npe mhaotkr apfpwon Kat, Katomy, ot
Sevtepn apBpwor), dmov dnpiovpyettat praviopog).

Me paon v eAacTtom\aoTiky avalvor evog 10eatod oLOTRATOG e Wedta
SypAPPIKA  KAPITIKA  XAPAKMPIOTIKA, O auto 1o onpelo, 1O Omoio
avuwotowyel oe e§wtepikt] @option Pr = 2,67 M,, Snpovpyettat n mpwt
maotikt} apbpwon oto Soxipo. AHO To onpeto avto Kat 8fg o QopTio
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eSaxolovfel va avlaverar, avakaravépoviag my mpoolet) Suvapn omyv
E0WTEPIKY) TP, oo onpeio B. Tav anotéheopa, 1) pormr) oto B avdaveray, n
O¢ porm oto T mapapéver orabepr) (apa ko 1 avtidpaon oto A). Zmv opraxy)
@opTion 1mov 1 por) Mz = M, Snpovpyeitat 1 devtepn maotik apbpwon
OTO QOPEd, O Omoiog MAOV peTaTpémeTal oe HNXAVIORO: oOpPOVA pe WV
eAactomhaotu) nmapadoyi), n cvvexrg Sokog Sev sivar oe O¢on va napalaper
peyavtepo goptio, 1 8¢ mapapdpgoon oto I' audverat em’ aoploToVv 000 TO

EMUTPELIEL T) OTPOPIKT) Kavomta (rotational capacity) TG KATaoKevr|g oTig nept-

1" MhaoTikn dpBpmon 1,00 Mp
0,61 Mp

M_.(x.—)- ...........................................
oy )

1,00 Mp dpepmcn

1,00 Mp
1" mhootikh 6pBpwon 2" mhaoTiky
) It -
- 1,65 Mp

0,51 Mp N
0,83 Mp ..

Zxnpa 4.8 Z1atiko IPOCOPOIPA g OLVEXODS SOKOD TG IAPOVOAG TEWPAPRATIKTG
oatadng: Awaypappata porrg M(x)) xat OartprTuag Sovapng Vix) (covaptmoet mg
HEYIOT™G Kaprruag avioyig My).

oxés v apbpwoewv B kat T. Tmyv nepimoon avty xat e8rig, pe Paon wmy
eactomhaotiky) Bewdpnon, 1o Sidypappa eowtepkmy Sdatpfoemv kat porov
O€ 100PPOIia pe Ta e§TePIKA @optia divetat amd U] OLVEXT) YPARML] TOD

Zxtparog 4.8, pe T pornj oto onpeio avtd va Aappavet my T g péyiomg
KAPITTKAG wavomtag (M) ota onpeia B xat I
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H ehaotomhaotiki) avtr] avaivor) napexet ) Suvatdtta DIOAOYIOHOD NG
avToxt]g ToL SOKIIIOL OTIg HAPAIIAVK OPLAKEG CLVONKEG TOL dnpovPyoLVTAL
Katda ) Owdpkela tov mepapatog. Ta peyédn opwg ovvaptjoet mg My, oo
deiyvovtat oto Zxnpa 4.8 (eowtepikég OLVAPEG Katl Porrég, avtidpAacelg Kat
@opTio P), woxvovv povo pe v npodnobeon ot 1) dev exel emeNder oradnjote
OSwatpnTiky) aoctoxia KAt u) Ot KPATOVOEg Ot Kployeg Satopég Twv

IAAOTIK®V apdpwoemV eivat apeAnTees.

[Npénet va onpewwdel e0m OTL £WOKA yia WV HEPUITOOT TV OOK®V 'IIOL
gxyoov evioyvOet pe INOIT xvpiwg OTlg mapeleg, Omwg OelYVOvLV Kat Ot
err\voelg Swatopov ota Kepdhawa 6 xat 7, ot evioxvoelg OSnpiovpyodv
onpavtiky] OLOKAaPWia KPATovorg HETad TtV dtappor] 1oL  COPPatikov
OI\MOPOV. Zav AIIOTEAECHA QUTH|G T1)G TOIIKI|G CITOKPIOTG etvat OTL I] KAPITTIKI)
OOPIEPUPOPA €XEL pia ONPAVTIKA KPATOVOPEVI] Dlypappiky) oupmepipopd,
ondte ot npoPAéyelg covaptioel g avroxns M, (pe Paon omowadrmote
opwaky] Oewpnon m\éov) va avriotoyovy OTlg HAPAIAVe TiEG povo Katd
pécov opo, Paocet g e§towong
M, =P,/2,67
oo v npovnobeon de ot dnpovpyrOnke xat i devtepn mAacTikr) apbpwon
ot otpi§n B, facer mg:

M, =P./3,07

H axpipéotepny ovoxéton mg P pe Vv €00TEPKI] KAPITIKI] POIMI] OTig
apbpmoelg meptypdgetal akpipeotepa povo pe Prjpa mpog Prpa aveAaotik

avdahvor) onwg napatifetal oto Kegpdhaio 7.

4.5 Tleprypacqr) g nelpapartikng diaradng

H nepapara) dwaradn mov xpnowponoujfnke yia OAa 1a Oepapata tov
doxkav g napovong Epyactag, éxel avarmrtoxfet oto Epy OZ EMII yua tov
EAeyXO LIEPOTATIK®V paPOwt®Vv @Qopéav pe 11 xopilg aloviky Ovvap,
tomofempévav oe opwovtia Béon. H Owrtaln éxet xpnowpomowubetl oto

IpOoPato mapeAfov yla TV HeEPApartiky] CIOTipnon TG OCLPIIEPLPOPUS
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vrmooAopateov and OX ot avaxkvxkA{opevr) Kataaovnon pe 1 xopig
EITLOKEDT] KAt evioxvor, 08 PKpOTepeg OxeTKd draotdoetg datopwv (Kotsovos,

Zeris xat Pavlovic, 2005, xat Vougioukas, Zeris xat Kotsovos, 2005).

H dwaradn amoteAeitat amod tpia idwa yaAopova mAaiowa pop@onoujpeva
ano xalvPoweg Startopgg H tov epnmopiov, pe xoxAwtég evwoelg. To kdabe
m\aioo tomobeteital ev mapaMid® pe ta OuwIAavda KAt ayKDPWVETAL HE
Te00EP1g KOYAwwTeG vIiCeg vymnAng avroxng P50 oto wyxopd damedo ToL
Epyaompioo OX EMII, o¢ amootacelg mepimov ioeg pe ta avolypata g
oovexovg Ooxov. Ot mpoeykateotnpeveg 0éoelg koyAiwong Ttov OSamedov
karavepovrat oe éva kavapo 1,20m emt 1,20m alovikd, mov xabopilet ) Béon

TV otpifemv (GANa Ox1 antoAvTa OeOpevTIKA).

Omnwg detyvetat kat oto Zynpa 4.9, kabe tomiko Soxipto — otoyeio Sokov —
edpdletat ota ke mEApata v dtatopev and duo U, ov aroteAodv 1o

op1ovTio ororyeio Tov kabe maiotov. Ot dvo amo g opifelg vAoIoOLVTAL

I A o 2
AeTopt  éxepmron
c1iénpod whaicion —T———e |

p
T g ‘_—‘gz‘ =
. ; *: ; ;
Cod , } 2
ik £ . 2
e == KiAwdpog T e [gadCell T
! OpBoywvct mAdke | vRomoinomg TR !
PiBéog H Stawvoptg goprion | dpBpwomg, T \ H
Sudname i« 1,200 e 0575 m 0.975m E
cmpitswg , m ; > \ > :

T Yépaviixd Epfoio
: MTS emifoAng
TYK&pOo1ow gopTion

Ixnpa 4.9 Zxapipnpa mg owdtalng QopPTIONG DIEPOTATIKOV QOPEDV HE 1) XWPIG
adovixi).

oav KOLAioelg (pe xprion KLAVOPK®V KOAIOTP®V) Kat 1) Tpity oav amhi)
apBpwor) (pe XpHon YPAappKng oPrvag), eve 1 oovoeor pe to épPoro eivat
ovoaoTika povoAdkr, Aoyw tppov, xatda twm Swapnxn devbvvorn. Mia
yevia) danoyr g dwaralng eaivetat oy Pwtoypagpia 4.1.

Epy.OZ EMII TeAwr) ‘ExBeorny Topog 2



dwroypagia 4.1 Anmoyn mepapatikng dudradng- Epyaotmpro OZ EMIT

dotoypagia 4.2
Ztoela

vAoIIOiNOoNg
ompiSewv.

H xabe ¢dpaorn vAomoteitat 1000 010 Av® OCO KAl OTO KAT®W THOPA TOL
Sokpiov pe e\aopara, ta omoia cvvdéoviat petafd tovg Kat pe to kabe

oxvPO mAaioto pe dvo KoxAwteg vTileg vynArg avtoxr|s (Pwtoypagia 4.2).

Epy.OZ EMII TeAwa) ‘ExBeony Topog 2



Me aoutd tov tpomo, 1) ompsn kabiotatat evepyr) tooo oe BAurtikr) 000 Kat og
EPEAKLOTIKI) POPTION, \Oy®w aviidpaong oto evalacoopevo @optio P. To
NapaIave @optio P epappoetat péow Tov eVAAAOCOHEVOD EIEVEPYT|TI
MTS™, wavottag 500 kN, dur\ng dpaocews. ['a amogpoyr) TONK®V actoximv
TOL OKLPOJERATOG TG OOKOD OTO ONUELO ENAPT)G TOL KLALVOPIKOD KOAIOTPOL,
I TOIIKI] aVTidPAOT) KATAVEPETAL pe XPron OVO WG TPV MAAKDV Haxovg 25
mm (Pwtoypapia 4.2).

Ta nepapata de§ayovrat oe eAeyXOPEVI] HETATOION AIIO TOV EMEVEPYIT
MTS™, o omotog eAéyyetat arro to ovoupa TestStar I g dwag etarpeiag. H
avtidpaon arrd 1o SOKIHIO OTO ONPEIO EMAPI)G KATAYPAPETAL AIIO TV KOWEAD
(POPTIOL OTNV KEPCAL] TOD EMEVEPYTTI] €V OEIPA PE TO LOPALAKO EPPONO, KATW
and 1 Oéon epappoyng tov. Onwg kat ot ompiletg, €tot Kat to €pPolo
peta@épet v eVAAAAoOOpEeVT] KIvIioT) TOL péo® SUIA@V EAAOPATOV AV Kdat
Katw, kabmg kat pe ) Porbeta dvo vilav (Pwtoypapieg 4.3 kat 4.4), wote va
Aettovpyel np e§avaykaopévn petavomon ot durhr) dpaon (OAiyn kat
ePEAKDONO).

Dwroypapia 4.3 Kepalr)
LOPALAIKOD  epPOAOL  TOL

EImevepyn ) ermBoAng
EYKAPOWOL  (POPTIOL 1
HETATOIONG,.
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dwrtoypagia 4.4 Awradn em-
PoNg g avaxvxkAGOpeEvng @o-
PTLONG OTO Onpeio emagrg pe To
OPALAKO EpPONO TOL emevePYNT]
MTS™,

H kataypagr twv Sedopévav goptiov-petatomong ot Héon epappoyns
TOL POPTIO YiVETAal NAEKTPOVIKA aVA HIKPA YPoViKda Swaotrpata. Emt €OV,
oto meipapa g dokov xwpig evioyvorn (dokog NEAK MONO), 6mov T1o
péyebog  tov  aviidpdoewv  kablotonoe T PETPNOT LTI EQIKTH),
napepPAnonkav petald TV EAaopdTOV  HETAQOPAg QOPTIOL KAl TV
EAAOPCTOV £5paotg Enave oto SOKIPo Kat KuyeAeg QopTion dvuvarotntag
pétpnong 300 kN omy akpaia kat eowteptkr) otpien exatépmbev tov onpeiov
emPONrG TOL POPTIOL P, yiar T PETPNOT TOV ECRTEPIKMV avtidpacewy Kat
etot é\eyyo g Swaradng (Pwroypagia 4.5). H vrapdn mg kowéAng goptiov
omv akpaia ompiln, OpeS, Katéotmoe ) oujpisn actadn otav, Aoyw peyaing
OTPOPNG NG OOKOL OTO APOTEPO AKPO KAl KATA OLVEIEL, adovikr|g
opikpovong Tov dokpiov, dnptovpyrdnke oTadakd pa eKKeVTPOTTA petado
mg axidag pétpnong G KoyEAng kat tov afova Tov KOALOTPOVL, HE
AUOTENEOPA VA OTAPATHOEL TO MEIPAPA O OAPAROPP@OT] HIKPOTEPT TS
IPAYPATIKIG TAPApOPP@OTG actoxiag tov doktpiov (PA. kat Kegdawo 6.1).
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Dwtoypagia 4.5
KowéAn kataypagrng
poptiov (Load cell) g
Siatadng tov  doKt-
pioo NEAK.

[a Vv Kataypa@n TV PETATOIIOE®Y KAl TWV AVIYREVRV IIAPAHOPPLOOEDY,
torofeTovvtat Sta cvykOAnong, oe em\eypéveg Béoelg enave ota dokipa
NAEKTPOVIKA PNKOVOWORETPA  (strain  gauges), ON®G MEPLYPAPOVTAL KATA
nepirtwon yia 1o kabe doxipto oto Kepahao 6. Eni m\éov, yla xataypagr
TOV OXETIKQV HETATOMIOE®Y, OTEPEOVOVTIAl Ot0 OOKipo pe  OKOVI)
enay®ywKa Pehopetpa (linear voltage displacement transducers - LVDT).

O\a ta mapanave Opyava perpnong, pagit pe TG KOWEAEG QOPTIOL,
oLVOEOVTAL pE TO NAEKTPOVIKO KATAYPAPKO yaprotaviag dovapwotrag 64
kavahiov g TOKYO — SOKKI 1o omoio emkotvmvet 08 mpaypatiko xpovo pe
MV KAPTA KATAypa@r)g ToL NAEKTPOVIKOD DIIONOYLOT] EAEYXOD, KATAOKELI|G
COMPAQ™ pe ene§epyaot) Pentium™ xat Aettovpykd Windows 98™ tov
Epy OZ EMII, otov 0oroto KataypagovTat ot avtiototyeg ynlakeg evoeiSes.
Ot petprioelg amo 1o Kataypagiko eywvav pe akpipeia goptiov + 0,1 kN kat

napapoppwong = 0,01 mm.

4.6 Ileprypaepn) tng @opTLONG
To @optio epappoletar eykapowa oto Swaprnkn afova tov OSokipiov o€

ovykekppévn 0¢on. v mEPUIT®ON HOVOTOVIKI|G emBOAT|S, yiveTal oTadiaxi)
avénon mg Tpng mg dvvapng pe otabepd pvbpd péxpt my actoxia Tov

Sokpiov Kat Katomy, mepattépw avdnon g napapopPmong, REXPL Ta OpLa
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¢ mEPAapaTikyg Swaradng ®ote va Kataypdaget Kat 11 COPIEPLPOPA TG

dokov mépav g actoxiag.

Katad v avakok\fopevn)  @option, evaldooetat 11 @opa g
emPa\OpeVI)g TapapopPwong Kabe @opd oL @PTAVEL 1) PETATOINON} TOL
ONMEIOL  ePAPROYNG TOL @opTiov org embopnteg Typeg mAAcTpoOwTag
petaromioenv, onmg Oeixverat evdewtika oto Zynpa 4.10. Av xai, avaloya
€ T1§ AIAattoel§ ToL MEPARATOS, EKTIHOVIAL AVAADTIKA €K TOV TPOTEPDV 01
npoPAenIdOpeveg TyEG POPTION yla T Omoieg yivetral evalayr g popdas,
pacet piag Bewpnuiknig poptiong Srapporig (Py), 1) IPAYRATIKY TAPAROPPHOT]
Swapporjg (6, - omov 6, elvat 1 IAPAPOPPWOT) Ujg npwing Oapporng oV
X@\oPa) mov xprowponoteitat oto neipapa opiotnke amd Wy kataypagr
Katd ) Sidpkela Tov mepdpartog, Pacet mg pETPNONG TG AVTIOTACNG TOL

doxpiov.

5
26,

/\

N |
VYT |

A\ 4
Iyfpa 4.10 Xpovik) wropia emPar\OpeveOV HDAPAROPPOOEDY § OTO onpeio
EQPAPHLOYIIG TOL POPTIOL (CLVAPTHOEL TG HAPAROPPHOTG Stapporig Oy ).
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Zmv napovoa Epsovntiky) epyaocia, 000V apopd TV HOVOTOVIKT] (POPTIOT), Mg
Kptjpo oopPartikiig actoyiag tov Soxipiov Bewpribnxe n peiwon ™G avroxrg
10U 0T0 85% g PEy1otng avioxn§ (Pmey) MOV ermetedyOn xata ) Stapxela Tov
nepdpatog.  Bacer avmig wg Ty violoyiobnke xat 1 Srabéoyn
m\aotipotyta v dokipiov. Ze moAég mepurt@oelg, to meipapa e§edixOnxe
KAl yua Peyaldtepeg HAPAPOPPMOOEIG Yid TV TANPEoTEPr) €KOVA TI§
OLPIEPLPOPAS KA TG ACTOXIAG PETA TNV Prrax.

Se OTL a@opd MV avaxkvk\{Opev) POPTIon avTiotoiywg Tédnke oav otoxos
1 enavaknyn Svo kOUxA®V yia péytot petaromor 0.8 oy, dVo kOKAOLG yia by,
500 KUKAOLG y1a 20y K.0.K. HEXPIG OTODL 1] aVToxT) TOL SOKIpioD MECEL KATW Ao
10 80% g péyomg. Zta onpeia evalayrg @opdag g emPariopevng
IAPAROPPWOT)G, O EMEVEPYN TG Hapépeve otabepog (pndeviky) TapapdPPwon)
yia AMya Aemtd ©ote va PapKaplotody ol poypég Kat va getoypagnbei to
doxipto. Emi mM\éov, oe OAa Tta avakvokMgopeva mEpapata pecoldpnoe
apykda €vag moAd pKpOg KOKAOG MApapop@wong @ote va tonobetnfel 1o
dokipto om Ofon tov xat va ovopryxfodv ot viifes Twv ompiSewv yia

Aettovpyia oe eQeAKLOPRO Kat OAiym.
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