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5 " BEATIZTOXZ ZXEAIAZMOZ EQEAPANQN LRB

5.1 Tevika

To avrtikeipevo avtod ToL KePaioiov gival 0 BEATIOTOE GYESOGUOG GLOTNUATOV
GEICUIKNG HOVOONG OMOTEAOVUEVOV OO EAACTOUETOAAIKE €QEdpAVO. LE  TLPIVOL
poAvpBoov (Lead Rubber Bearings — LRB). To mpofinua Pértiotov oyediacpon
CLOTNUATOV CEGMKNG povoong epedpdvov LRB ovvictator ommv emloyn tov
OlOTACEWV TOV EPEOPAVOV £TGL MOTE TO KOGTOG TOV GUGTHLOTOS GEICUIKNG LOVMOONG
va givor  gldyoto. Toavtdypova TPEMEL VA IKOVOTOWOUVTIOL Ol TEPLOPIGHOL TOV
TpoPALatog ot omoiol TePAaBavouy TEPLoPIooVS AmdOOoNS TG CEICUIKNG LOVMOOTG
Ko TEPLOPIGHOVS EMAPKELNS TOV £Pedplvav. Ot petafintés tov mpofAnpatog eivor m
e€MTEPIKN OAUETPOG Kol 1 SIAUETPOG TOL VPNV Yo KABE €PEdpavo NG KdToyNng
KaB®OG Kot T0 VYog TV £Pedpdvav To omoio givor cvvnBwg kowd. ‘Eva pépog tov
GUVOAKOD KOGTOUG TOU GUOTHUOTOS CEICUIKNG MOVOONS OmOTEAEl TO KOGTOS TMOV
VMKOV  KATOoKELNG TV gpedpivov. Emmiéov yio «dbe dwpopeticd péyedog
€PEOPAVOL avTioTolEl mPOHGOETO KOGTOC TO OMOI0 TMPOKLATEL AMO TO KOGTOG TOV
KOAOLTIOV KOTOGKELNG KO OO TO KOOTOG TOV TEWPOUOTIKOV eA&yyov. T'o Tov Adyo
avtd 10 ovoTnua oelopikng poévoone LRB etvar embBountd va €xel tov pukpdtepo

duvatd aplipd S10POPETIKADV SLUCTAGEDY EPEOPAVDV.

Tao TPAKTIKO GLGTAUATE GEIGUKNG UOVOOTNG £XOVV HOVO o 1] OV0 SLOPOPETIKES
dlnothoelg epedpdvav. Ot meplopiopol ETAPKELNG TV EPEIPAVOV (T.)Y. O OTOLTOVUEVOG
OUVTEAESTNG OCQOAEING EVAVTL AVYIGHOV) amoutohV SloTACELS KATOWYNG Ol OTOiEg

avédvouy 060 avédvel To Katakopveo eoptio. Katd cuvénein n opadomoinon twv
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EQEOPAVOV GE TUTOVG KOWVMV dlooTdcewV Ba Tpémetl va emAéyeTon €161 OOTE 0 KAOE

TOTOG VoL EPOPUOCETOL Y10l EPESPOVOL LLE TTOPOLOLO KATOKOPLPO POPTIO.

Xy ovvéyew mopovotdleTar 0 TPOPANUE BEATIOTOL GYESIGUOV GUGTNHOTOC
GEICIIKNG HOVOOTNG TO omoio amotedeitan amd Eva povo epédpavo LRB. To mpdfinua
avtd OV Kol omd HOVO TOL OgV €YEL MPOKTIKO EVOOQEPOV UTOpel Vo EPOPUOCTEL
TPOGEYYIOTIKA YL TOV OYEOWOUO CULOTNUATOV GCEIGUIKNG HOVOONS To  Omoia
amotelovvtatl and ToALd epédpava LRB drapopetikdv dwuotdoewv. H enéktaon avt
elvar duvor| HEC® TOV CYMUOTICHOV €VOC 1G0OVVAUOL TPOPANUOTOS OTOTEAOVUEVOL
and éva puoévo epedpovo LRB. H gupdbovvon oto [Mpopinue Behtiotomoinong tov
Amhov LRB &lvar wwitepa yprowun vy v Katovonon G  odkaciog
Beltiotonoinong kot v mepartépe amAonoinon tg. Onwg amodeikvietar Bempntikd
T0 1600VVapo TPOPANUe umopel var avaybel otV emiAvon OPIGUEVAOV UN YPOUUIKOV
eElomoemVv, omdTE OLOLUCTIKA dgvV amatteitol Kamola pueBodog PeAtiotomoinong yo v

OVTLLETAOTIGT TOV.

5.2 To MNpéBAnua BeAtiototroinong Tou AtrAou LRB

Ye oot Vv mopdypago eEetdletor to mPOPANUE PEATIGTONMOINGNG GLGTHUOTOC
CEICIKNG HOVOong to omoio omoteAeitar amd éva kot povo geédpovo LRB. To
TpoPAUa Bertiotonoinong evog ariov LRB cuvictoton oty diactacioAdynon evog
povaywov eeedpavov LRB £€tor dote 10 KO0GTOG TV LVAIKAOV TOL Vo Koafiototol
eldyoto, yopig Opmc va mapoafralovior ot ddpopol meEPopiopol oyedlaouod. H
avéAivon kKot PBeAdtiotomoinomn tov pHovoBdOuiov GLGTAHOTOS TOV £pedpdvov Yivetan
EMOPKMG pHe v Ponbeta g 160d0vaung otatikng pebodov. H pébodog umopet va
otpyBel otig dVo PaciKES TAPAOOYES: TO OYPOUUIKO VOTEPNTIKO HOVIEAO Y100 TNV
TPOGOUOIWON TNG GULUTEPLPOPAS TOL EPEOPAVOL GE OLUTUNCT KOl TNV Tapadoyn
QoopLaTOV otafepng TaxOTNTAG OTNV TEPLOYN TOV WIOTEPIOOMV TMOV GLOTNUATOV
GEICIIKNG UOVMOONG Y0 TOV LTOAOYIGHO T®V peTatomicewv oyedtoopov. Kat ot dvo

TOPaO0YES EvaL EDAOYEG Yo TNV TPOSUGTAGIOAOYN O™ Kot BEATIGTOTOING.

[Tapd 116 évroveg pun-ypopUIKOTNTES TIG OTOIES EIGAYOVV 1 VOTEPTTIKT GLUTEPLPOPA

Kol 01 TEPLoPIGHol Tov oyedlacpov, 0 mpdPAnua Pertictomoinong evog amiov LRB
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elvol opKeTd amAd £TOL MOTE VO TPOGPEPETAL Y10l EMIALON UE TIC KAUOOIKEG HEBOSdOVG
BeAtiotomoinong un-ypopuk®y mpofAnudtov. Avtibeta  pappoyn TOV KAUGGIK®OV

pneBddmv og moAvmAokdtepa mpoPAnpatTa PeATioTOMOINGONG GEGHIKTG HLOVmong yivetan
dvoyepng.

H eppdbovon oto mpdPfinua Peitictomoinong tov amiod LRB amodeikvietan
wwitepa ypnown. Ipotov mepartépm amiomoinon tov mpofANUaTog eivon duvaty pe
TNV AVAYVOPLOT ECOTEPIKAOV GYEGEWV TOL TNYALoVV amd TS dVO PUCIKES TAPUIOYES
tov. EmmAéov n emonteia mov mpoospépel o mpoPAnUe PeATioTtonoinong tov omAov
LRB &ivar waitepa yprioyun yo v Katovonon g oadikaciog BeAtiotonoinong kot
TOL POAOL TOV PETAPANTAOV GYEOAGUOD KOl TOV TEPLOPICUDYV GYEOOCUOD GE OVTN.
Téhog kbte omd opiopéves mapadoyEs 1o amhd mpoPAnue pmopel va ypnoyomon el
dueco yw tov PEATIOTO OYEOIOGUO GUGTNUATOV CEICHIKNAG HOVEOONG TO. OTOoio

YPNOLOTOLOVV TOAAOVS TOTOVG EPedpdvav LRB.

5.3 ApxikqQ Mopen Tou lpoBARparog BeATioTOoTrOinNONG TOU
ATtrAoU LRB

To Zynuo 5-1 ewovier v yeopetpio evog pepovopévov epedpavov LRB. To
epEdpavo €xel eEmTepIKn OAUETPO Doy (EEMT. OAPETPOC TOV GLYKOAANUEVOL OTIG
UETAAAMKEG TAAKEG EAAGTIKOD), ECOTEPIKN OAUETPO Djyy (O1AETPOG TVPTIVOL LOAVBOOV)
K0l GUVOMKO TTAY0G EAAGTIKOD £, TO 0010 amOTEAEITOL OO 71 GTPMOOELS TAYXOVG £ M KAOE
pia. To epédpavo vmoPdAietal 6€ KATAKOPVPO POPTIO P Kol GEIGIKEG LETAKIVIGELS Ol
omoieg vmoAoyilovton pe Bdom v mapadoyn edopatog otabeprg tayxvmrag D=C,T/B
oTNV TEPOYN TOV 1O0TEPLOO®Y TOV HOVOUEVOL cvotnuatos. To epédpavo LRB

TPOCOLOIMVETOL MG EVOL SIYPOUUKO VOTEPNTIKO GTOLYETO.
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Xypo 5-1 T'eoperpia tov Hpopiqpartos Bektiotonoinong tov Ariod LRB

H g&otepikn| Stapetpog Py KOL TO GUVOAMKO TAYOG TOL EAAGTIKOV 7 ATOTEAOVV OO
and TG TPES oveEaptnteg peToPANTEG TOL TpoPAnuatoc. Qg Tpitn aveaptnt
petofAnt etvan Tpotipdtepo va ewcayBel 0 AOYog E0MTEPIKNC TPOG EEMTEPIKT] OLAUETPO
=Dy Doy ovil ™G Dy 0QOL HE OVTO TOV TPOTO AMAOTOLOLVTAL Ol OAYEPPIKES
exppaocelg. Oheg o1 VIOAOUTEG TOGHTNTEG OTMOG TO KATAKOPLPO popTio P, T0 mhX0g TV
GTPMOOEMV EAAGTIKOV £, TO HETPO SLATUNOMG TOV €hacTikod G, M Tdon dppons Tov
RoAOBOOL f1pp, 0 AOYOG TNG EAAGTIKNG aKopyiog Tpog Ty akopyio Hetd v dtappon
K.J/K,, xav n otabepd C, tov @dopatog otabepng toxdtntag Oewpovviar 6£d0pHEVES

otabepég Yo kdbe TpdPAnpa ferticTomoinong.

H apywcn popen| tov tpofAnpatog Beitiotomoinong tov anhov LRB pe aveEdptnteg

UETOPANTES TIG TPELG TOGOTNTEG Py, 7, 1 EKPPALETON OC :

ELoyiotonoinon tov K66Toug TV VAMKGV (EASTIKO Kot LOAVBS0C)
YmoPaArdpevo 6Tovg akOAovhovg TEPLOPIGLOVG:

C,T(D)

1. Metatomon: D =
B(D)

2. Méyiotog emtpentdg Pabprog andoPeons: f<fmax
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3. Méyiot emrpentn SoTpuNTIKN TOPAUOPOOON: Vs<Vs max
4. Ilepropiopol amdO00MG TNG CEICUIKNG LOVOONG

4a. Méylotog emTpentdS GLVIEAEGTNG TEUVOLGOS Pdong

CS‘S CYs,max

4B. Ehdyiomn emrpent)  1010mepiodog  TOL  HOVOUEVOL

SVGTNUOTOG 72T nin
5. [lepropiopol endpketag tov pedpdvov LRB

S5a. EAGyiotog emtpentdq oLVIEAEOTHG Oao@aAEiog £vavTl
aotdfelag otV petaromiouévn  Béom  (Avyiopdg)

SF>SFp min

5B. Méyiomn emutpent) SWOTUNTIKY TOPAPOPO®OT AdY®

KATOKOPLONG CUUTIEONC Ve<Vc.max
5y. Méyom emrpenty| katokOpven 1010mePiod0g 7y<T} max
6. Aowrotl meplopiopol
60. Méyiom emtpentn) oploviia petatdOmon D<Dmax

6. Eldyrotn emtpenty dvvoun Stoppons F,>F) min

H avtikepevikny cuvapmnon tov KOGTOVG TV DAMK®OV OTAOTOmTIKA Aappdvel vroyn

T0 KOGTOG TOV GUYKOAANUEVOL EAAGTIKOD KoL TOV VPV LOADBOV.
cost =(Cpd, +C, 4, )1, (5-1)

omov A4,, Cr ko App, Cr €lvon n emedavela oe kdtoyn Kot 70 KOGTOG avé LovEAdo OyKov
Y10 TO EAQGTIKO Kol TOV LOAVPOO avtioTotya. Q¢ aVTITPOSHOTEVTIKES TILES TOL KOGTOVG
avé pLovado OYKOL TV d00 VAIK®V Yol TIG EPAPLOYEG TOV akoAovBovV emAéyOnkay ot
Tipeg Cr=45768 $/m’ kou C;=122047 $/m’ mov amOTENOVV TIC TPEYOVGEG TUYLEC OTNV
apeptkavikn ayopd. H mopamdve popen e ocvuvaptnong kOGTous 0ev Aapfavetl voym
T0 KOOTOG TOV WHETOAMK®OV TAOK®OV, TO KOOCTOG T®V oLvdécewv KIA. Opwmg
OVTITPOCMOTEVEL TO UEYOAVTEPO UEPOG TOV TPAYLOATIKOD KOGTOVS DAKMV TOV EPESPAVOL

Kot BonBdé onuavTikd otV amAomoincn Tov TPOPANUATOS Kol TNV EXEKTACT] TOV GTNV

“Lyedopog Zewopikng Movoong Ktipiov kot 'epupdv” B. Kovpovong



KED®AAAIO 5: Béhtiotog Zyedracpuog Epeopdvaov LRB 78

BeATioTOTOINGT GLGTNUATMOV GEIGIIKNG LOVOONG OTOTEAOVUEVOV OO TOAAGL EPESpAVAL

LRB.

O mpdT0g TEPLOPIGUOS 1GOTNTAG AVTITPOCOTEVEL TNV EMAVOANTTIKY dtodikacio wov
amorteitol Katd v avdivon pe 1oodbvoun otatiky] péBodo yio Tov VTOAOYIoUO NG
petotoémong D o100 k€VIpo oakouyiog TOV GUGTNUATOS CEICUIKNG povoons. H
petotémion D vmoloyiletar pe Pdon v mopadoyn QAGHATOS oTafepnc TaLTNTOG
D=C,T/B. Amouteiton emavoinnriky Swdikacic oaeod 1 wwomepiodoc 7 kot o
oLVTEAEDTNG amOGPeong B Tov cLoTHHATOG E0PTMOVTOL OO TNV AyvmOoTN HETOTOTION
D. H eravoinmtikn dwadkacio eivar 1 €€ng: EmAéyetan apykn| tiun g petatomong D,
vroAoyiCovtar ot mocodtteg T Kou B ouvOpTNoEL OVTAG TG TWNG Kot yiveton
VIOAOYIGHOG VENG TPOGEYYIONG Yo TV petotomion D cdupwva pe v oxéon D=C,T/B.
H dwdwaocio eravarapfaveror péypt v obykion 1 onoio emtvyydveton oe 2 €wg 4

OOKIHEC.

O 6e01EPOG KOt 0 TPITOG TEPLOPIOUOG BETOVY OPLO YO TNV UEYLOTI EMTPENTH TIUT TOV
16000vVoHoL  Pabpod amdcPeonc f Kol TG SWITUNTIKNG TAPOUOPO®OONG s TOV
€PEOPAVOL, Kol &ivol 1010iTEPO ONUAVTIKOL YO0 TNV TEPOUTEP® OTAOTOINGCN TOV
wpofAnuatog. O TePOPIGUOG TNG HEYIOTNG OUTUNTIKNG TOPAUOPPOOTG Ys OTOTEAEL £val
IKOVOTIOMTIKO KPITNP0 Y. TO v To. €PEdpava Oa givor emopkn Kotd TIC SOKIUEG
OVOKVKMKNG @OPTIONG OTNV  UETOTOMION GYEOOCUOV, ON®MG eMPAAAETOL OmO TIG
KAVOVIOTIKEG OlaTdEelc. Zuvnomg 1 STUNTIKY Topapdpemaon v mepropiletal oe TéS
pikpotepeg Tov 2.00 yio 0o ta g@Edpava. Av Opmc oev Aappdvetal vdynm n avénon
TOV UETOKIVIICEDV AOY® TNG GTPEMTIKNG GTPOPNS TG Paong tote mepropileton o€ TIUES

pikpotepeg Tov 1.50, aprvovtog €161 TeEpBOPLO Yo TV GTPEYT).

O mepropiopdc péytotov emtpentov Pabuov andoPeong f eivor mhvta evepyds Katd
mv ovalnmon tov Bértictov K6oTOoLG. O TEPlOpIoUOg avTOC elvar  daitepa
ONUOVTIKOG Y10, TOV GYESIGHO TOV TPUKTIKMOY GUOTNUAT®V GEICUIKNG Hovoons. And
povn g M wodbvaun otatikn avaivon o emBvpovoe 66o to duvatd peyalTEPO
Babud andoPeong f £To1 M®GTE VoL TPOKVTTOVY OGO TO JVVATO HUKPOTEPEG LETAKIVIGELS.
Opoc yu peydiove Pabupovg amodcPeonc f epgaviletor O1€yepon TV OVOTEP®V
O0LOPPOV TN HLOVOUEVNG KOTOOKEVNC Ol OToleg meptAauBdvouy onuovtikny kivinon

™G avmoouns. Avtd odnyet oe avEnpéves emTayOVGES OPOPOV Yol TNV OVMOOOUT| Kot
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QLENUEVEC POTIEC AVOTPOTNG Y10 TOL GTOLYEID TOV GLGTNUATOC GEIGKNG povoons. H
eodvuvaun otoatik pEBodog Pacilerar HOVO otV TPMOTN OO0HOPPT UE TNV EMUTAEOV
apadoyn Ot OAEg o1 peTatomicels epeavifovtal 61O EMIMESO TNG GEIGUIKNG LOVOOTG
Kol TNV ovedoun vo Kwveitor cov oteped copa. Etol ot dvopevelg ocuvémeleg g
avENpéVNg amdoPeonc dev umopovv va TPoPAe@Bodv amd TNV 1G0SVVOUN GTATIKY
puéBodo, pmopovv Opmc va amo@evyfodv e TOV TEPLOPICUO HEYIGTOV EMITPETTOV
Babpov andsPeong B yo 1o cvotnpa pévoone. H péyiot emrpentn tiur tov S ndveo
amo TV omoio 1 O1EYEPON TV OVAOTEPMV WOOUOPP®V YiveTanl onpavtikny eoptdrol amnd
NV SUVOIKT GVUTEPLPOPE TG avwdouns. Katd tov oyediooud 1 péylotn emTpent
TN ™G andsPeonc f mpémel va. LELDOVETOL OGO 1) LELDVETAL 1) SLOPOPE TNG 1OLOTEPIOSOV
NG LOVOUEVNG KATACKEVNG G€ Gyéon pe v Womepiodo g cupPatikd Oepelopévng
avodoung yiati Tote yiveton mo mbavi n 60LeVén TV AvVATEPOV 1O0HOPE®OV. Zuvnoelg

TIEG TG amdoPeonc cvotnudtov LRB givar amd 15% g 25%.

O 1é€10pTOg KO M TEUTTOC TEPLOPICUOS OVTUTPOCSHOTEVOLY OUAOES TEPLOPICUDYV
amOO00NG NG GEWGHIKNG HOVmONG kot emdpkelog tov epedpdvov LRB avtictorya. Ot
TEPLOPIGHOL OV OMOTEAOVV TNV KABe OpAda £xovv TOPOLOLD GULUTEPLPOPH CTOV
TEPLOPIGUO TOV Y®PIOL TV dVVATOV AVcE®V Kal £T6L apkel vo Anebel vdym o mo

Kpiowog amd v kabe ouddo.

Ot mepropiopol amdO0oNG NG GEIGUKNG MOVeoNg ekepdlovv 0 Katd mOGO TO
GUGTNUO CGEIGHIKNG HOVAOONG EMTELEL TOV GKOTO TOL OMNAAOT TNV UEIMON TNG GEICUIKNG
aroitmong oty ovodour. H amodotikdtnto TOL GLGTAUOTOS GEIGUIKNAG HOVOONG
umopel vo mocotikomoinBel péowm g avénong g wiomepidoov 7' 1 g pHeiwong tov
ovvieheot TtéRvovoag Pdong Cs NG HOVOUEVIC KOTOOKELNG GE OYECT HE TNV
ocvopPotikd  Bepeiopévn  kotaokevr. Kot ot dvo  exppdoelg €xovv  moapdpoto
ocoumeppopd oto mPOPAnue.  Pedtictomoinong. Xt axoilovbeg epapuoyéc Oa
ypnowonombet povo o TEPOPIGUOC HEYIGTOL EMTPENTOD GULVTEAECTNG TEUVOVCOC

Baong Cs<Cs max 0 0OTO10G £EL KOl LEYAAVTEPO EVOLAPEPOV KATA TOV GYEOLAGUO.

Ov mepopiopol emdpkelag tov €pedpdvov LRB ekppdlovv 10 kotd MOGO TO
€PEOPOVO EIVOL TKOVO VL PEPEL TAL KATAKOPLOA POPTIO Kot TIG OplLOVTIES LETAKIVIOELS
OV oeloUoV pE acpaielo. Ot mepropiopol emdpkelog yopaktnpilovior amd Evrovn un-

YPOUUIKOTNTO 7OV KAvel advvatn TNV oAyePpikn €KUETAAAELON TOVLSG YL TNV
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amAomoinon tov mpoPAnuotos. EmimAéov yi tov vmoAoyioud Ttovg oamouteiton 1
EKTIUNON Kol TOL TAYOLG KAOE GTPMONG EAAGTIKOV £. ZvvIOmC 0 TEPLOPIGUOG EAAYIGTOV
eMTPENTOD  GLVTEAESTH] ac@aAeiag ALYIOHOV  SFp>SFpmin VO TG  GEIGHUIKES
LETAKIVIGELG OMOTEAEL TOV KPIGIUOTEPO OO OVTOVG TOLG TEPLOPIGHOVG KoL OVTOG EEL
Mobel vdym otg avardoelg mov akoAovBolv. TumiKEC TIHEG TOL CULVTEAEST
ac@oAeiag Evavtt Avyiopob elval amod 2,0 £mg 2.5. X11g 6LVNOELS TEPIMTOGELS O €K TV

VOTEPMV EAEYYOG TV VITOAOITMV TEPLOPIGUMV ENTAPKELNS TANPELTAL GYETIKA EOKOAQ.

Ot Aowmoi mepropiopol Tov TPOPAUATOC EKEPALOVY  CYEOIOOTIKES OTOITOELS
dguTEPEHOVGOC CNUAGIOG. XE AT TNV OUASN TEPLOPICUADV UTOPOHV Vo EVINYOOLV 0
TEPLOPIOUOG TNG MEYIOTNG UETATOMIONG TOV GUOTHUATOG D<Dp.x G€ TPAKTIKAE EMimeEdQ
YL TOV GYEOGHO TNG TAPPOL KOl O TEPLOPIGUOC TG €AdyloTng dvvauNng doppong
F\>F) min €161 OCTE TO GOOTNHO VO PNV OppEel Yo TIG HN OGEICHIKEG OpLioOVTIEG
eoptioelg (m.y. ovéuov). Avtol ot TePOPIoUOl EYOVV TOAD OTAY] CUUTEPLPOPE GTOV
TEPLOPICUO TOV YMPIOV TOV SVVATOV ADGEMV KOl HITOPOVV v €AEYYOOVV €K TOV

votépav. Agv Ba AneBodv vroyn dpeca 6TV avdAVoT| Tov aKoAoLOEL.

2opemva pe to mponyovueva to TpdPAnpa Petictonoinong tov aniov LRB oty
OPYIKT TOV HOPQY| OmOTEAEL Eval EvTova Un YPOUUIKO TPOPANUO EANYIGTOTOINGNG GTOV
TPIGOACTOTO YMOPO TPUDV OVEEAPTNTOV HETAPANTOV TO omoio vmoPfdiieton oe 4
TEPLOPIGHOVS aVIGOTNTAG Ko €vo. meplopiopd wotntag. H popen ovtn pmopet va
emAvlel emtuydg péow TOV KAUGGIKAOV HeBOGd®V PelTicTomoinong Un YPOUUIKOV

TpoPANUdT®V.

H enihvon tov mpoPAnuatog Bertiotomoinong tov amiod LRB otv apyikn tov
popen etvor dvvaty pe v Pondeie g Aertovpyiag Solver tov TPOYPAUHOTOS
eneEepyaciog AoyoTik®v QUAA®wV  Microsoft Excel. O Microsoft Excel Solver
YPNOILOTTOLEL TOV KOOWKO, TNG YeVIKELUEVNG MeBddoL pelowpévng kiiong Podumton
nedtov (Generalized Reduced Gradient - GRG2). H enilvon pe Baon tov Solver Ha
xpnoomomBel yioo Tov Eheyxo TV anotelecpdtov e Swdikaciog amionoinong tov
mpoPAnuatog Peitictomoinong tov amhov LRB mov mapovoidletor ot emdueveg
Tapoypaeovs. ‘Etol OAeg Ol KOUTOAEC TOV TEPLOPICUDOV TOV TPOPANUOTOC 7OV

aKoAovBovV oTig emOEVEG TTOPAYPAPOLS TapxOncav apduntikd pécm tov Solver.
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H dwdwocio pécm tic omoiog mapnynoav ot KOUTOAES TOV TEPLOPICUDY EXEL MG
efneg: Kataokevaletor 1o mpoPfAnua Peitiotomoinong tov amiod LRB oe Aoyiotukd
@OAMO tov Microsoft Excel, oniadn ywo dedopéves Tég tv Tpidv aveEaptntov
petafAntev  vmoloyifovtor Ot TIHES TNG OVTIKEWEVIKNG GLVAPTNONG KOl TOV
TEPLOPICUMV TOV TTPoPANHatog cvppova pue to Kepdhowa 3, 4. Ztnv cvvéyewo tibeton
po 0gdopéVN T o€ pia omd T1g Tpelg aveEdptnTeg LETaPANTEC. O TPOGOIOPIGUOS TV
KoaumOhov yivetow ©¢ €ENg: yu ov&ovopeves TWég tng dgvtepng  avegaptnng
petafAntg avalnteiton n T g teAevtaiog aveEaptng HETAPANTG €161 OGTE O
TEPLOPIGHOG OV EKPPALEL 1 KOUTOAN va tKavoroleitol og iodtra. H dadikasio ovty

TPOAYLLOTOTOIEITON LEG® TOL Solver.

5.4 Baoikég Zuoxetioeig ArAotroinong tou MNMpoRARparog

21606 NG avdAvong mov akoAovbel ivar va eloyBobv Gov LETAPANTEG GYEOAGIOV
0 Pabudg amdoPeong f kot M SOTUNTIKY] TOPAUOPO®CN Y5, OVTIKOOIOTOVTOG TNV
eEwtepkn SAUETPO D,y Ko TOV AOYO dwpétpov 7. H emidpoaon tov f kot s 6TOUG
TEPOPIGHOVS KOl TNV OVTIKEWEVIKT] OCLVAPTNOT TOL TPoPAnpatog pmopel vo
katovondet avayvopilovtog 6vo mocdTTEG O 0Moleg TapapEvovy otadepés Otav ta f

KOl Y5 TOPAUEVOVV Kot avTd otadepd.

5.4.1 H adidoTarn XapakTnpioTiKA duvaun q

H mopadoyn dtypopptkod votepnTikod LOVTEAOD Y10l TV GUUTEPLPOPA G OpoVTIL
dwtumon  tov  gpedpdvov LRB  odnyel omv  avayvopion g adtdoToTng
YOPAKTNPIOTIKNG dvvoune ¢g. H mocodtra oavtr| oyetileton povoompovio HE TOV
1oodvvopo Pabud amdcPeong f, ™V STUNTIKY TOPAUOPPMOGCT Ps KoL TOV AOYO

SWUETPOV 7.
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Avtikabiotovtag Tig eElomoelg (3-2), (3-5) kat (3-7) oty oxéon (3-9), 0 16odVVap0g
Babuog andoPfeonc f umopel va eEKQPACTEL GLVOPTNGEL TNG XAPUKTNPIGTIKNG duvaung O,
NG EMPAVELNG TOV GUYKOAANUEVOL ELAGTIKOD A, KO TNG SALTUNTIKNG TOPAUOPPOONG Y5

06 eEfg

20|4,Gy,(K /K, -1)-
- 0|46y (K /K, ~1)-0| (5-2)

(K /K, ~1)GA,y,(GAy, +0Q)

Emvbovtog v e€lowon (5-2) og mpog v yopakpioTikn dvvaun O odnyouHacTE

og 0vo pileg.
0= _A,:?ys [(2 ~pr)K, /K, ~1)£ 2 pr) (K, /K, -1} ~8palK, /K, ‘1)} (5-3)

O 6v0 pilec etvan mpaypatikés kot Oetikég av 1 veopog mocdTTa eivor Betcn.
Av M amaitnon TAnpeitan TAVTO Yo TUTIKES TYEG TOV AdYov amdoPeonc. Amod Tic 000
Oetikég AOoEIG HOVO 1 HIKPOTEPT EXEL TPOAKTIKO EVOLLPEPOV Y1OL TOV GYEOLACUO, M
peyoAvTePN cuoyetiletal te moAD PEYAAOVG AOYOVG SAUETPWV 7 TTOL TOPEXOVY TOV 1O10
Babud amooPeong. EmmAéov n yapaxtmpiotikn dvvoun O pmopel va adactotomon el

oG eENg

- Q7

A4,G {(2_ﬂ ”)(K"/KP_1)_J(2‘ﬁ”)2(Ke/Kp—I)Z—Sﬁﬂ(K/Kp—l)} (5-4)

ENI

H e&icwon (5-4) opiler v adidotatn yopoktnpiotikn obvoun g. Agiyver 6t1 1
adldoTaTn  YOPUKTNPIOTIKY OOvaun ¢ elvoar otabepr] moocdTnTa Yoo AVGES TOL
emttuyydvouv dedopévo Pabud amdcPfeong f Kot SatunTiky mopapdpewon vs. Emmiéov

oLOYETICETON LOVOST|LLOVTOL LE TOV AOYO OLAUETPWOV 7 TOL EPESPAVOL MG EENG :

Q :Apbfypb_ 72n®§xz/4 fypb:>
/4 G

ext

46 a0 (1= Jnd

(3-5)
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Yuvendg ALGELS Ol omoleg emtuyydvovy oOgdopévo PBabud amdofeong f kot
OLOTUNTIKY TOPAUOPPMOCT Ps EXOVV OAEC KOWO AOYO SWUETP®V 7 0 OTOiog Umopel va
VROAOYI0TEL Ao TIC £E10MGELS (5-5) kat (5-4) (Y v axpifeia n peydAn Oetikn| pila
g e&iomong (5-3) divel kot GAA0 €va TOAD PEYAAO AOYO SIUUETPOV 7 TOV EMTLYYAVEL

Ta 1010 3, y5 0 omoiog dev £yl Kapio TpaKTIK) onuacio).

Ot e€lomoerg (5-4) kar (5-5) v Tig moodTTEG ¢ Ko 7 amekovilovtal 6to akoAovbo
Zyua 5-2 cuvaptoet Tov Babpov andcPeong f Kot TG STUNTIKNG TOPAUOPPOONGS s
Y TomkEG TIHEG TV otabepav mocotitwv G=0.7MPa, f,=10.0MPa, K./K,=10. Ko

01 600 TocdTTEG AWEAVOVY 650 aVEAVOLY TaL f Ko Ys.

Anny
AN

5

",
#

’
i

7 A
_""‘&

1.2

: 1.4 :
15  shear strain ys

1.2

1.4 :
16  shear strain ys

e

—_

ka
==
[

darmping ratio B o damping ratio

Xyqupa 5-2 Advdotatn Xapaktnprotiky Avvapn g kot Avtiotoryog Adyog AwapéTpov r

Emeidn ot ypagikég mapacTaGELS TOV TOCOTHTMV ¢ KOl 7 GUVAPTAGEL TV S KO Ys
elvat yynoimg povotoves Kot 6Tig 600 d1evbivoelg cupmepaivovpe 0Tt pion Aon 1 omoia
emtuyydvel dedopévo Cevydpt £ kat ps EXEL OMOGONTOTE YOPAKTNPIOTIKY SOVOUN ¢ Kot
Adyo SapéTpwv r Tov opilovtal amod Tig e&lomoelg (5-4) ko (5-5). EmumAéov Y
0edopéVo AGYo SIOUETP@V 7, GTNV TOUN TOV EMTESOV Dy, 1, TOL TOV OVTIGTOLYEL, KAOE
KopoAn otabepov Babpod andoPeong f ocoumintet pe pio dedopévn KaUmOuAn otodepng
OLOTUNTIKNG TOPAUOPPOCNS Ps KOL TO OVTIGTPOPO £TGL OCTE VO TANPOVVTAL O1 EEIGMOELG
(5-4) xo (5-5). AnAadn oe dedouévo emimedo Dy, ¢ Ol KaumOAeg otabepod f Kol
oTafepNG ¥s EXOVV TNV 1010 LopPT| (TapAAANAES KOUTOAEC).
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5.4.2 H otaBepd C pe S100TAOEIG HAKOUG

H mopadoyn tov ¢@dopatog otabepng toydntag poll pe v mopoadoyn Tov
Oy POUUIKOD VOTEPNTIKOD LOVIEAOL UITOPOVV VO GLVIVOGTOVV Y10l TNV OVOYVAPLOT| HLOG
aKkopa otadepng TocoHTNTOS Yoo AOGELG TOV emttuyydvouy dedopévo Babud andoPeong S
Kol ST TIKN mopapdpewon ys. H otabepd C Ba emtpéyet v evpeon g e&icmong

TOV KOUTOA®V 6TafepoD f Kot 6TadepN Ps 0 0£30UEVO EMINEOO Deyy, L.
H evepydc akapyio tov epedpdvov pmopel va exppootel pe Pdon v addotorn

YOPOKTNPIOTIKY dVVaUn g ®G ENG :

Keﬁ’ :Kp+2=%+m:[<eﬂ — GAr(yv+Q) (5-6)
tr ystr » ystr

EmumAéov emhdovtag v eicwon (5-1) o ovvieheotig andoPeong B pumopel va

eKQpaotel avikadiot®vtog v Tponyoduevn oyéon (5-6) og :

C2n,/m/K,,
p=GL_ = Y = B=2xC, 1
D v, GAt, gy,(v,+q)

(5-7)

Avocelg ov omoleg emttvyydvovv dedopévo Pabud omdcofeong f kol SATUNTIKN
TAPOUOPPMOOT] Ps £XOVV TPOPOVAS Kol OEOOUEVO TOV KOBOPIGUEVO OO TOV KOVOVIGUO
ocuvteheotn anodcPeong B o omoiog e€aptdtor povoorjpavto amd tov fabud andcPeong
L. Zovenmg n oxéon (5-7) oeiyvel 011 ) mocotta C=GA,t,/P pe 0100TA0E1 UNKOVG givat
eniong otabepn). Emidovtoc myv egicmon (5-7) og mpog C €xovpe :

_GAt,  4nC?

C _
P vBgly,+q)

(5-8)

H oyéon (5-8) opiler v otabepd C m omola exepdlel v cvoyétion petald tov
apyKaV oveEapmmtov UeTofANTOV Dy KOl £, TOL TPOPANUOATOS Yot AVGELS TOL
emttuyydvouv dedopévo PBabud amdofeong f kot doTunTiky Topapdpemon ys. Kotd
ocvvémelo dtvel v e€icwon Tov KoOUTOHA®V otabfepov f Kot otabepng ys 6To EMimedo
Doy, tr. ZOoYETILOVIOG TNV EMPAVEIDL TOV GULYKOAANUEVOL EAAGTIKOV A, HE TNV

eEmTepKn SAUETPO Dy EYOVLLE :
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4= (0%, -0 4~ =)0 59

Ondte 1 e€lowon TV kauTOA®V 6tabepol f kol otabepng ys 0to eminedo Dy,

yivetan

coGAL G\, g o [4PC 1 (5-10)

ext’r

P 4P Grl1-r)1,

EmnAéov n otabepd C umopel vo CLGYETIOTEL PE TO KOOTOC TOV LAIKAOV TOV

epedphvov mov opilel n oyéon (5-1). Ilpokdmtet 0Tt :

cost = (Cpd, +C, 4, )1, = [CRA, G QJ t = (CR +ichjA,rr -

ypb ypb

cost=(CR+iCLqJ% (5-11)

ypb

H mponyovuevn oyxéon deiyvel 611 Kol T0 KOGTOC TWV VAIKAOV TOL £pedpavoy yia
AOoElg Tov emiTvyYavouy dedopévo Pabud amdcPeonc f Kot SUTUNTIKY TOPAUOPPOOT
ys €lvor kot avtd otabepd poll pe tic moocdmteg ¢ ko C. Katd ocvvémewo Kot ot
KOPTOAEG 0TOOEPOV KOGTOVG £XOLV TNV 010l LOPON HE TIS KAUTOAEG oTafepov f Kot

otabepng ¥ OTwG vayopeveL 1) oxéon (5-10).

Ot e€lomoeig (5-8) kar (5-11) yuo v mocotmreg C Kou T0 AVTIGTOL(O0 KOGTOG
epedphvov amewkoviCovior o100 axkoiovBo Eynua 5-3 ocvvoptnosr tov  Paduov
amocPeons f Kol TG OTUNTIKNAG TAPUUOPPMOONG Vs, YO TUTIKES TYEG TOV oTAdEpDV
nocottwv G=0.7MPa, f,»,=10.0MPa, K./K,=10, C,=0.139m/sec, P=1000KN,
ouvteheot| andoPeong B katd IBC-2000, Cx=45768 $/m’ xon C;= 122047 $/m’. Kot ot
000 mocdTTEC pE®VOVTAL 0G0 avidvouv ta f kot ¥, Katd cvvémeio to eldyioto

duvatd KOGTOG EMTVYXAVETAL Y10l TIG LEYIGTES OLVOTES TILES TV S KOL ).
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C(cm)

Pl
s iy a,
Cay iy g il
1 0 e e e 12
RS

1.4 )
15 1'lqshear strain ys 1.6 shear sirain ys

Xympo 5-3 Ztafepa pe Awastdosic Mijkovg C kol Avtiotoryo Kocstog E@edpdvov

Oétovtog TG UEYIOTEG OLUVOTEG TIUEG TNG OMOGPEONG Pmax KOU TNG OOTUNTIKNG
TAPOUOPPOONG Ys.max COLPOVO LLE TOV OEVTEPO KOl TPITO TEPLOPICUO TOL TPOPANLLATOG
BeAtiotonoinong otig oyéoelg (5-4), (5-5) ko (5-8) €yovpe oaviictoyo TV 0dACTOTY
YOPOKTNPIOTIKY OOVOUN ¢, TOV AdY0 dapétpmv 7 Kot Tnv tocdtnta C o omoio 091 yovv
6T0 €MAYIOTO dLVATO KOGTOG. AvTKOOIGTOVTOG aVTEG TIG TOsoTNTEG TNy e€icmon
(5-10) &yovpe ta Levyn Deys, 1 TO OTOIOL GUVETAYOVTOL TO EAAYLIGTO OLVATO KOGTOG KO
otV e&icmon (5-11) égovpe ™V T TOV €AAYIGTOL dVVOITOV KOGTOVG. H KaumdAn tov
EMIIOTOV OLVATOV KOGTOVG GTO EMINENO DPeyy, 1 TOVTICETOL HE TIG KOUTOAES PEYIGTOV
EMTPENTOV f KOl UEYIOTNG EMTIPENTNG s OE AVTO TO EMined0. MikpOTEPO KOGTOG VAIKMDV
umopel va emtevyfel povo av emrpomodv peyoAvtepeg THéG yia tov Babuo andcPeong
F Kol TNV OOTUNTIKN TOPAUOPP®ON Ps OO TIG UEYIOTEG EMTPENTEG TOV OEVTEPOL KO

TPITOL TEPLOPIGLOVD.

5.4.3 Ipag@iki Atreikovion Tou MNMpoBARuarog BeATioToroinong Tou AtrAou
LRB

Ta mponyovueva cvumepdopoto Umopovv va emoindevbodv ypagikd pEGH TOV
Solver, oyedldlovtag TNV OVIIKEWEVIKY] CLVAPTNOCT KOl TOVG TEPLOPICUOVS TOV
npoPAuatog oto emimedo dvo aveCdptntov petafAnTov evd M Tpitn Tmaipvet
ovykekpévn T, Ta emdupeva avagépovtol o€ TUMIKEG TIHEG TV oTafeprv

nocottwv  =0.005m, G=0.7MPa, f»=10.0MPa, K./K,=10, C,=0.139m/sec,

“Lyedopog Zewopkng Movoong Ktipiov kot 'epupdv” B. Kovpovong



KED®AAAIO 5: Béhtiotog Zyedracpuog Epedpdvov LRB 87

P=1500KN, cvvtereots] omdofeonc B katd IBC-2000, Cx=45768 $/m’ xon C;= 122047
$/m’.

Y10 Zynua 5-4 wov axolovdel paivetor Topn 610 EMiNEd0 Doy, 1, Y100 AOYO SAUETPOV

r=0.150.

P=1500KN , r=0.150 , {=0.005m
1.200

< C_=0.30
8<0.20
1.000 —0oF —

0.800 -
E
X 0.600 -
\S3
0.400
0.200 - - . i [ Kaptr UAeg KOaTOUG
Meiolpevo k6oTog ——— OIKOY£VEIEG TT EPIOPICUWV
Evepyoi T eplopiopoi
0.000 ‘ T \ T

0.100 0.150 0.200 0.250 0.300 0.350

tr(m)

Xyqpo 5-4 Topn oto Entinedo D, t,. Y10 Adyo Awapétpav r=0.150

Elvar eppovég Ot ot owkoyévele kapmvuAmv otabeprg amdcfeong f, otabepnc
OLOTUNTIKNG TOPAUOPPMOONS s KO 01 KAUTOAEG 6Tafepod KOGTOVG EYoVV OAeg TNV O
popon| (mapdiinieg koumvreg). O Tpomog mTov meplopilel o kAbe meplopiopdg to Ywpio
TOV OLVOTOV ADGEOV (YPAUUOCKIOGUEVO GTO GYNUA) Qaivetor pe v Pondeia tov
Beddv kot givor avapevopevog: o meploptopds andofeong f mpog kpd Doy, Kot pKpE
t,, O TEPLOPICUOG OLOTUNTIKNG TAPUUOPPMONG s TPOS UEYAAD Doy KO pEYAAQ £, O
TEPLOPIOUOG GLVTEAESTN ACPUAElng 6€ AvYoud SE, mpog peydho Doy Kot PIKPA £, O
TEPLOPIoUOG ovvtereot| Téuvovoag Pdong Cs mpog pikpd Dey ko peydio z.. Ot

KOPTOAEG GTAOEPOD KOGTOVG £YOVV UELOUEVN TN TTPOG T PIKPA Deyy KO UKPEL ;..

AoV o1 kapumoleg otabepng amdcoPeong £, otabepng SOTUNTIKNG TAPAUOPPOONG Js

Kol otafepol KOGTOLG £yovv OAeg TNV 101 LOPPN 6TO EMINESO Py, ¢ TOTE Y100 VO
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KOTOVOT|GOVLE TNV GUUTEPIPOPE TOV KAUTOA®V CLTOV Y10, TO. S10QOopa. » OpKel va
eEetdoovpie (o Toun 6to eninedo D, ¥ T0 omoio eival KaOeTo 610 eMinedo TOV Py, 1.
H epdpymon tov kapumdiwv otabepol £, otabepnc ys kot otafepod KOGTOLG (ONAndn
o eivor amd mAve kot mowo givol omd KAT®) Yoo dedopévo AGYO OUETPOV 7

mopopével 01 ylo KaOe 7. apod o1 KaUmTOAES aVTEG etvon mapdAAnAES.

>10 ZyMua 5-5 mov akoAovOel paivetal Topn 6to eMNESO Py, 7 Y10 GLVOMKO TTAYOG

ghaotikoL £,=0.150m.

1.200

)\ B8=0.25\_B=0.30 P=1500KN , t,=0.150m
<0.20
1.000 B v v H
————— Kaptr UAeg k60 TOUG
—— OIKOY£VEIEG TT EPIOPICPWV
0.800 . Y ,<1.50 Evepyoi T pIOPITHOi

0.600

Dext (m)

0.400 -

0.200 -

MeloUpevo k6oTOG

0.000 ‘ ‘ T T

0.100 0.150 0.200 0.250 0.300 0.350
r=@ int/® ext

Xyqpa 5-5 Topn oto Eminedo D,,, r y1a Zvvoirko [ayog Eraotukot £,=0.150m

Xe auTO TO €Mimed0 Ol KAPTOAEG otabepng andsPeong f Kot otabdepng SoTUNTIKNG
TOPOUOPPOONG P75 OPKAOS TANGLALOLY Yo aEAVOUEVOVS AOYOVLS OUUETPOV 7
neplopilovtag OA0 kol TEPLOGOTEPO TIG METAED TOVG OLVATEG AVGELS. AVTO 1O
TAnciocpa yivetal Tpog TEPLOYES IKPOTEPOL KOGTOVG OTMG VITOINAMVOLY 01 KAUTOAES
otafepov K6oToVG. Tehkd ot dVo KapmvAeg Tépvovtol. O AOYog SUETPOV Yo TOV
omoio Tépvovtal umopel ToAD €OKOAN VO TPOGOIOPIOTEL OVTIKAOIOTOVTOG TNG UEYIOTES
dvvatég TEG TG amdoPBeonc F=0.20 kot ¢ SaTUNTIKNG Tapapopewong ys—1.50 otig
e&lomoelg (5-4) ko (5-5). Ipokdmrer #=0.22298. Avtog glvar o peyardtepog duvatdg
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AOYOG OPETPOV 7 Kot Y10 aLTO TO 7 TPOKVTTEL TO EAAYLIGTO duvaTo KOoTog. H toun oto

eMned0 Doy, 1 Y10 ALTO TO 7 PoiveTO 6TO OkOAOLOO Zynua 5-6.

1.200
P=1500KN , r=0.22298 , t=0.005m
----- Kaptr UAeg k60TOUG
1.000 OIKOY£VEIEG TTEPIOPIOHWY |-
Evepyoi T eplopiooi
0.800 ..

0.600

Dext (m)

0.400

0.200

MeloUpevo K6oTOG

0.000 ‘ T T

0.100 0.150 0.200 0.250

0.300 0.350
tr(m)

r

Xyqpo 5-6 Tom) 610 Ewinedo D, ¢, Y10 Tov Méy16To Avvatd Adyo Avopétpov r=0.22298

Onwg elvar avopevOUEVO Ol KOUTUAEG TOV TEPLOPIOUDV amdoPeong £<0.20 ko

oltunTikng mapapdpeoons 7,<1.50 ocvumintovv. Xvvenmg 1o ywpio TV SvVOTOV

Moewv ek@UMIETON 6€ KATOL0 TUNHOL OVTNG TG KOWVNG KAumOANng. Ot Aoelg mhve o€

avtd 10 povodldotato ywpio cuvemdyoviar to gAdyloto dvvatd kootog. H eficmon

QLTAG TNG KOUTVANG elval yvooth avtikabiotdvtag oty oxéon (5-10) 11 Tyég tov g,

r, C o1 omoieg avtiotoyobv otov puéyieto duvatd Pabud andcsPeong f=0.20 kot otnv

péylo dvvarn dtatuntikn mopapdpemon y=1.50. 'Etol to mpofinua Bertictonoinong

exQLMCeTon amd mPOPANUA TPIOV aveEapTTOV HETOPANTOV 68 TPOPANUE piog povo

ave&aptnmg petafAntc. H ave&apmnt petafAint) mov amopével, £6T® TO GLVOAKO

TéL(0G TOV EAOGTIKOV £, UTOPEL VO TTAPEL OTOLAONTOTE TN £TGL DGTE VO IKOVOTOLOVVTOL

ol LTOAOITOlL TEPLOPIGHOL OmMOOOONG TNG OEICHKNG HOVOONG Kol EMAPKES TOV

EPEOPAVOV.
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To enduevo Prua elval va €EETOCTEL 1) CLUTEPLPOPA TOV VTOAOITMOV TEPLOPICUAOV
TOVO G€ 0VTO TO LOVOSLACTATO YOPI0 TV dVvATOV AVGE®V. O GLVTEAECTNG TEUVOVCOC

Baong C; pmopel va ypaget aviikadiotaviog Tig E1006elg (5-6) ko (5-8) og :

C = Keﬁ'D — Kc’ﬁ‘yst” — GAr(ys +q)

¢, =C : 5-12
=== = C.=Clh.+a)fs (5-12)

Opota 1 wW10mePiodog 7' Tov GLGTHUATOG YPAPETUL MG :

Toon |P18 _op | P0b o pp |, (5-13)
Ky GA,8(y,+q) Cely,+q)

Kot ot dvo exppdacelg delyvouv 61t 1 amdd00T| TOV GUGTHLOTOS GEICUIKNG LOVOONG
avéhvel 660 avEAVEL TO CLUVOAMKO VYOG TOV EANCTIKOV 7. Y10, AVCELS Ol OTOLES

EMTLYYAVOVV d€dOUEVO Babpd amdcPBeong f Kat SloTun Tk TApaUOPOMOT Ys.

Enopévmg n AVom pe 10 gAdyloto duvatd KOGTOG M Omoio €Yl TNV UEYOADTEP
amod00oN GEWGUIKNG LOvmong eivar to onueio A oto Zynua 5-6. Ankadn eivor n Toun
NG KOWNG KOUTOANG TOV TEPLOPICUAOV f KOL Ps UE TNV KOUTOAN TOL TEPLOPICUOD
ocvvteheot] ac@oaieiog oe Avywoud SF,. Emedn ol meplopiopoi emdpkelng tov
€QeOPAVOL OTMG 0 TEPLOPIOUOG GLVTEAECTN AoPUAEing o€ Avyioud SF) ekppalovtal pe
TOAOTAOKES UM YPOUUKES EKQPACELS TEPOUTEP® OVOAVOT] Y10 TOV TPOGOOPIGUO TOV
onueiov A o€ avoAVTIKN HOPEY| elvar W1aiTEPO SVGKOAT. ZVVETMG TO TAYOG EAAGTIKOV
t, mov ovtiotolyel oto onueio A Oa mpémer va avalnmBel pe Kdmowo EmOVOANTTIKN
puéBodo emidvong pn-ypopKov eE10MGE®V €QAPUOLOUEVT] TAV® OTO LOVOJLAGTATO
YOpio TG KOWNG KAUTOANG TV Teplopiopdv f kot y,. H enilvon avty pmopel va

dtvrBel o¢ eENg:

Na BpeBei 10 maY0g ELAOTIKOV 7, £TOL OGTE 0 GUVTEAECTIG UGQUAEING OF

Aoyiepo SF, va yiveton icog pe TNy EAG)LGTI| EAVTPETTN TIUI] TOV.

Ye ovtn TV dwdwacioc 0 AdYog SapETpav # glval MO YvoOOTOC Kol 1 eEMTEPIKN

oapetpog D, eoptatal and 1o mhyog ¢ cOUPE®VA pe TNV oyéon (5-10).
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Edv n Abon avt) mAnpol Toug Teploptopong amddoons TG CEICUIKNG LOVOONG TOTE
etvar n {nrovpevn Abon tov mpoPAnuatoc. Edv oy tote mpémel va avalnOel Adon
peyoAlvtepng amddoons. Avt n Abon Oa €xel omwodmote PEYOADTEPO KOGTOG Kot
OMMGONTOTE TOLAGYIGTOV i amd TIC TIHEG TOV TEPLOPICUMV £ Kot ps Ogv Ba €xel v
HEYIOTN EMITPENT TN TNG. Xt akOAovBo Xynua 5-7 ko Zynuo 5-8 ¢aivetor m
HETOPOAN TOV O10POPMOV TOGOTHTMY TOV CYESOCHOD GE OYECY HE TIC OVIIGTOLXES
TOGOTNTEG TNG AVOTG EAYIOTOV KOGTOVG Yot dlopKAG av&avopevn anaitnon anddoons
MG GEWKNG Uovmong (SlopKdg pelovpevo cvvieheot| tépvovcag Paong Cs). Ta
OTOTEAEGLATO TPOEKLYOV HE EMIAVOT TOL TPOPANUATOS PEATIOTOTOINGNG TOV ATAOD

LRB omv apyikn tov popen pécm tov Solver.

L 240%
L 220%
/ﬂ 200%
180% —o— Qext
- 160%
- 140% |
120% | > T
100% B
80% |—xVs
- 60%
- 40%
- 20%
: : : : 0%
100% 90% 80% 70% 60% 50%
MetaBoAf C

Xyfqna 5-7 Avoeig Meyarvtepng An6doons — Metapoin llocotitov D, 1, T, f, 7,

To npdTO CLVUTEPACHO Eivar OTL 01 AVGELS HLEYOADTEPNG OTOS00NG TPOKVTTOVY OAES
v omodcPeon f ion He TNV UEYIOTN EMTPENTH TIUN Kol OLPKMG LELOVUEVT] OOTUNTIKY|
TAPOUOPPOOT| V5. ZT0 EMOUEVA B VTTOBEGOVLE OTL AVTO TO GLUTEPAGLOL IGYVEL KOt Y10,
oA Ta vrdhouma TpofApata PBeAtiotonoinong amiod LRB, kot o1 Aboeig peyolvtepng
amodoons Bo avalntovvral v amdcPeon f ion pe TV HEYIOTN EMITPENTN TN Kot
OLOPKAG HEWOVUEVN SOTUNTIKN TOPapoOpewon ys. H mpdtacn avtn 6mmg domiotdveTot

1GYVEL Y10 TOL GLVIOT GLGTNUATO GEICUIKNG LOVOGNG.
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f 5000%

/ F 4500%

4000%

/ 3500%

/ F 3000% 1
7 Vi 2500% | _

2000%

/ / 1500%

F 1000%

F 500%
‘ : ‘ ‘ ‘ 0%

100% 90% 80% 70% 60% 50%
MetaBoAn C s

Xyqpo 5-8 Avoeig Meyarvtepng Anddoons — Metaporr] Ilocomitav 7. kar Kéotovg

2opeova pe v mponyobuevn vrodeorn 1o mpOPANUa PEATIGTOTOINGNS TOL ATAOD
LRB pmopei emextafel pe emavoinmiikd tpdno mote vo divel Kol AVGES HLeyOADTEPNS

amdd0ooNG amd avTY| TG ADONG EAGYIOTOV KOGTOVG MG EENG :

E@appoyn tov mpofruarog Peitictomoinons tov amiov LRB Yo tov
péywoto emrpenté Pabpd amdéoPfeong F kor TV péyeTn EmMTPERTN
L TUNTIKY] TOPAPUOPPOCT 5. AV 1 OTOS0CT] TOV GUGTIUOTOS GELGUIKNG
povoong eivor pukpotepn g emBopntic (NAwd] 0 oGVVTEAESTNG
Tépuvovoag Paong C; sivoar peyolvtepog Tov emOountov) ToOTE TPEMEL VO
avalnt0el pkpotepn Ty TS P £TOL AOTE N 000061 Vo Eival akpLdg
ion pe v emOBopnti. O PBadpoc amdsPfeong Ba £xer mavra Tv péyretn

EMTPETTI] TIUI] TOV.

EmumAéov to Zyquo 5-7 kot to Zynuo 5-8 deiyvovv 6tL 0 AOYOG SIOUETP®V 7 TTOV
avVTIOTOXElL OTIG AVGELG UEYOADTEPNG ATOOOONG UEIDVETOL GYEOOV YPOUUIKE KaBmg
avéavel n awdooom NG HOVOonS. ATd TV GAAN oxeddv ekBeTikd avEavel 1 EWTEPIKN

OWIUETPOG Dy KO M 1O101EPTI0d0G T TV AVcewv. TIodd mo évrovn exkBetikn avEnon
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TOPOTNPEITAL GTO GLVOMKO TAYOC TOL EANCTIKOD #, KATL Yo TO OO0 OPEIAETON KO M
évtovn ekBetikn avénomn tov KOoToVG TV ALvcemv. ['a mapddetypa yio adénon g
amddoong katd 20% 1o KOGTOG TG AVoNG yivetan 5 Qopég peyaAdtepo. ZUVENTMG HOVO
HUIKPEG ALENCELG TNG amOO00NG TNG CEIGHIKNG HOVAOONS UITopodV va. emTeLYHovV Yo
AoYéG avénocelg tov k0otovs. ‘Eva axoun cvpmépacpa givor Ott 1 omdooon TG
GEWOUKNG HOVmong umopel va yivel ocodnmote peydAn embopeiton. AmAd peydin

avENOT TG ATOJ00TG GLUVETAYETOL TEPAGTIH AVEN O TOV KOGTOVC.

‘Eva axopo coumépacpo to omoio mpokvmtel gival Otl Yo AOVGES avEavouevng
anddoons o avdvel dlopKdS Ko 1 HETOTOTION TOv GuoTiuatog D=y, Emeidn ot
Mol avEnpévng amddoong TPokHTTOVY OAEG Yo (1o Tiun ¢ amodcPeong £ (OnAadn
TNV PEYIOTY EMITPENTY])) cvunepaivovpe 6t N petafoin g petatdmong D mpémetl va
elvon avaoyn pe v petafoin g wonepiddov T cdppava pe v oxéon D=C,T/B.
JUVENMG 0 OeLTEPEH®V TEPLOPIGUOC TNG UEYIOTNG EMTPENTNG UETATOMIONG D<Dpax

nepropilel v p€ylotn duvaty] avénon g amddooNG TG CEIGUKNG LOVOOTG.

5.5 AmAotroinpévn Mopen Tou lNpoBAARuarog BeATioTotroinong
Tou ATtrAou LRB

H mponyodpuevn diepedbvnon emapkel yio vo dtoturbel pio amlomompévn Lopen Tov
npoPAquatog Peitiotomoinong tov amiod LRB. To oamiomompévo mpofinua
oLVICTOTOL GTNV EMIALOT HECH EMAVAANTTIKNG oyéong piog e&icmwong piag avesaptntng

petapAng omdte umopel va meprypapet ToAD omAd o€ ahyoptOpky Lopen :

1. TiBevton yio tov Pabud andoPeong f kot Ty SoTUNTIKY TAPAUOPPMOOT) s Ol

UEYIOTEG EMTPEMTEG TILEG TOLG CULLPOVOL LLE TOVG OVTIOTOLYOVG TEPLOPLGLLOVG.

2. Ynoloyiopog tov avtictoryov Adyov SapeéTtpov r Kot TV mocotitav g, C

ovpewva e Tig e€lomoelg (5-4), (5-5) ko (5-8).
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3. Epappoletar emavoinmtikny Swadikacio wpocsdloptopod g aveSdptnng
uetafANTg ¢, pe egapmmuévn petafAnt| mv Dey GOUEOVO HE TNV GYEOM
(5-10), é101 ®ote 0o Kpioog TEPLOPICUOS EMAPKELNG TOV EPEOPAVOL VO
Kavomoleital ¢ oot ta (cuVHBE KPioog eival 0 TEPLOPIGHOS EAdyIGTOV

EMTPENTOV GLVTEAESTY] AGPOAEiNG 6 AVYIGUO SF}).

4. "Eleyyoc wovomoinong Tov mEPLoPIGHOD amOd00NG TG GEIGUIKNG LOVMONG. AV
Vel TOTE AT elvan 1 BEATIGTN AVom. Av Oyt 10Te avalnteital pKpOTEPN
T TG SLOTUNTIKNG TOPOUOPPMOOTG s £TCL MGTE O TEPLOPIGUOG 0mAO0oNG VoL
mnpeitar o¢ wémra.. O Adyog andoPeong £ datnpel v HEYIGTN TIUH TOL

Ko M dwdikacio eravorapPavetal amo o friua 2.

5.6 Emréktraon otnv BeATiototmoinon Zeiopikig Moévwong

MoAAwv E@edpdavwy LRB

To mpoPAinua Bertiotomoinong tov aniov LRB pmopei va epappootel apéowng yo
NV BEATIOTONOINGCT CLGTNUATOV GEIGUIKNG LOVOOTG OTOTEAOVUEVOV OO EQEIPAVA TOL
omoia £yovv Kowd otolyeio. T0 GLVOAMKO TTAYOC EAACTIKOD ¢, Kot TOV AGYO SLUUETPOV 7,
oAAG OV pmopel va Exouv pio 1 TEPICCOTEPES OLUPOPETIKEG EEMTEPIKES SLOUETPOVS
D,,. Eniong kowég mpémet va etvor ot 1010t 1eg TV VMKV G, fipn, Ko/K, aALG pmopet
va glvat S10QPOPETIKA Ta oY TOV CTPAOGEWV ¢ Ao TO, 0ol GLVTIBETAL TO KOO VYOG 1.
Mo 1o epédpava g Katoyng TPEMEL Vo EYEL TPOATOPAGIGTEL 1 OLOSOTOINOT TV

TOTOV £PESPAVAV, dNANOT o0 EPESpava Ba ExOVV KON SLAUETPO.

Otr mopomdve Tapadoy€c Kooy GUVOAIKOD TAYOLS EANCTIKOL #, KOl KOW®V
WI0TTOV VAK®OV G, f,, IKOVOTOLOUVTOL 00 OAC TO. TPOKTIKO GUGTNHATO GEIGUIKTG
pévoons. Opwg n mopadoyn Kowvov AGyov SUUETP®Y 7 Kol KOO AOYOL OKOUWIMDV
KJ/K, oo Oho ta e@€dpava e kdtoyng dev 1oyvel mhvto ota GuviOn cuoTHHATO
oelolkng povoons. H moapadoyn ovty eivoar ovoudong ywoo v €méKTOOT TOL
npoPAqpatog Pertiotonoinong tov amiov LRB. Onwg pmopel va omodeyyBel n

TOPUdOYN VT GLUVETAYETAL KOWVY| HETATOTIOT Stoppong D, yio Oha TaL eQESpaval.
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H eméktaon tov mpoPfAnuatoc cvvendyetal 0vo mapadoyéc. Ilpdtov 1 dtotuntiky
TOPOUOPPMOT Vs KOL Ol TEPLOPIGUOL EMAPKELNG TOV EPEOPAVAOV OVTICTOLYOVLY OTNV
HETOTOMION TOV KEVIPOL OKOUWING TNG GEIGUIKNG HOVMONG Kol Oyl GTNV HETATOTION
KkdOe epedpdvov Eexwpiotd, 1 omoio eivar peyoAdTEPN AOY® TNG GTPEMTIKNG Kivnong
tov dwepaypatos. Evag tpomoc va Eemepootel avty m avakpifela sivor pe v
VBETMON TO AVOTNPOV TILOV OTA Opla TOV ETPAALOVY Ol AVTIGTOYOl TEPLOPICUOL
MOOTE VoL VILAPYEL TEPODPLO YOl TIG EMTAEOV HETOKIVINGELS AOY® oTpéync. Aghtepov 1
avodour| Bempeiton teleing axapmt. H mapadoyn avt €xel kaAdtepn epappoyr 660
O AKOUTTN €lval N TaKTOUEVN otV PAcT avedoun o€ oxEon e TNV O10TEPTOS0 TNG

GEIGUKNG HOVMOTC.

Onwg OBo amodeybel ot emdueveg ypappés mn Peitictomoinon tov mopATAVED
GLGTNUOTOG GEIGUIKNG HOVOoNS pedpavemv LRB propet va mpaypotonomOei pe v
epapuoyn Tov TpoPAnuartog Bektictomoinong tov amlov LRB yia éva 1coddvopo amiod
LRB. To wwodvvapo arid LRB opiletal wg avtd mov £yl Tov HEGO OPO TV EMPAVELDV
eAOTIKOD 4, Kot TV QopTiov P tov gpedpdvov e katoyns. H eEmteptkn ddpuetpoc
D, €lval TETO10 DOTE VO IOYVEL 1| TPAOTN amaitnot. Oleg ot vTOLOITES TOCOHTNTEG OTMG
TO GLUVOMKO YOG EAAGTIKOV £, KOl 01 DVITOAOITES O1OTNTEG TOV VAMK®V €lvat 101€¢ 1 TIC
KOWEG TIES TV €QedPAVDV TG Katoyng. T1dyog otpdong eAacTiKoV ¢ dgv amonteiTot.

O akdrovBog mivakag cuvoyilet Tig W1OTNTEG TOL 1I60dVVOLOL amAov LRB ot onoieg oto

e€ng Ba cupPorilovtar pe emtypopLpn.

ivaxag 5-1 It Teg Tov Ioodvvapov Awrhov LRB

EE. swdpetrpog Aobyog Yuv. méyog | [layog otpdong Ymnolowmeg
OWUETPOV | EAOGTIKOV 010N TES
@_ext = (z CDezxt,i j / n r=r Z =t, t = Aev amonteitan ‘Toteg
i=l

OOV 1 0 aplOUOG TOV EPESPAVOV TNG KATOYNG. AKOUO €TEWDN 0 ADYOS SLUUETP®VY 7
OV TOV €QEIPAVOV TNG GEIGUKNG LOVOONS 0AAE Kot Tov 1oodvvapov amiov LRB

elvar 10101 cvpmepaivovpe amd v oxéon (5-5) OTL Kot 1 ASACTOTN YOPOKTINPIOTIKN
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oovaun ¢ eivor ko). H petatomion dwoppong tov epedpdvov umopel vo ypapet

GLVOAPTNOEL TG AO1ACTUTNG YOPAKTNPIOTIKNG OVOVOUNG ¢ ®¢ eENG:

0 qGA qt
D, = = : =D, = - (5-14)
y y
K,-K, G4, (Ke/Kp—l) iKC/Kp—li

P

t

r

H mponyodpevn oyxéon delyver 6TL  mopadoyr| Kowod AGyov SPETPOV 7 KoL KOOV
Aoyov axapyiav K./K, cuvendyetol 0Tt OAo To €pESPAVO KOOMS Kot TO 1IGOOVVOLO QA0
LRB éyovv xown petoatomon Swppong D,. v ocvvéyeio Oa amoderydel otL M
BeATioTOTOINGT TOV GLGTNUATOC GEIGLUKNG LOVMONG propel va TparypotoromOel pe v

€QapLOYN TOL TPoPAr|natog Bertiotonoinong tov aniov LRB o610 1odvvapo LRB g
KATOYNC.

5.6.1 Am6dei1gn looduvapiag MpoBAnpdrwy BeATioToTroinong

‘Eoct® D 1 petatdémion tov GLGTHUATOG GEICUIKNG HOVOOTNG. XTIS aKOAOLOES GYEoElg
YPAPOVTAL Y10L TO GCVGTNLO GEIGUIKNG HOVOONG N evepyog axapyio Kep; 0 CUVTEAEGTNG
téuvovcog Paong Cs, M pdlo m, M KATOVOAIOKOUEVN &vépyeld ovl kOKAo ED, m
wonepiodog T kar o Pabudg andsPeong f GuVAPTAGEL TOV WOI0THTOV TOV 1GOSVVOLO

amhoV LRB (7 0 ap1Buog tov epedpdvov e kdtoyng).

n n (GA,, qGA . GA, qGA.
Ke--: Ke~i: T, + T, =n 7 + '
7 Z:l: 7 ;( t D J [ t D J

r r

P
m=)y t=n—=m=nm (5-15)
g

ED=340(D~D,)= 3 496G, (D~at, /(K. /K, ~1))=nlagG A (D g1, (K. /K, )]

i=1
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T=2xn m =2r nm =2r m

K. 4 A A A
o n(GA, N qGAr] G4, , 4G4,
t D t D

r r

> a6 Dt %, 1)]_4462 (D-at, /K, 1)

T 2K D’ T oGA T oG4
w0 ooy ot

B

r r

[Tapatnpodpue O6tTL 01 Tapamdved oxécelg ywoo TV 1onepiodo 7 kot 10 Pabuod
amOGPEONC f TOL GLGTIHOTOS GEIGUIKNG LOVMOGNS £X0VV aKkpPAS TNV 1010 LOPEN HE TIC
avtioTotyeg oyéoelg Tov 1oodvvapov LRB av aviikatacstadel 6nov D 1 petatdmion tov
1codvvopov LRB D. Ondte ot oY£GEIS TOV SIVOLV TIG LETOTOTIGEL TOV GUGTHUATOG

GEICUIKNG HOVOOTG Kot ToV 160dvvapov LRB givat avtictouyo

kot D= (5-16)

Ot oo memheypéveg eElomoelg o¢ mpog D ko D &ovv axplPog tovg 1d10V¢g
oLVTEAEDTEG OmOTE €YovV KoL TNV 101 Avor. 'Etol ot PETOTOMIGES TOV GLGTHUATOG
GEICIKNG novoong D kot Tov 16odvvapov ariov LRB D givor axpipag idteg. Kartda
cuvéneln 101eg elvar 1 STUNTIKY TOPAUOPE®OT s, 0 Pabudc amdcPfeong f, M

wonepiodog T kat 0 cuviehestig Tévovoag Baong Cs.

Emumhéov 10 péco KOGTOG avad €PEOPOVO TOV GULOTHUOTOC CEIGHIKNG UOVOOTG

tavtiletal pe avtd 10V 1600Hvapov ariov LRB :

[CR +qu]Ar,i r -
cost _ b — (CR +£q]%= (CR +%q}4_rtr =cost (5-17)

n i=l1 h f)pb ypb

Yuvendg M €Qopuroyn Tov TpoPAnuatog Pertiotomoinong tov amiov LRB yu to
wwodvvopo LRB g kdtoymg olver ideg Tég yuoo T0vg mEPLOopopovs Pabpov
amocPeong f, SoTuNTIKNG TOPAUOPPMOONG Vs KOl TOVG TEPLOPICUOVS OTAO00NG TNG
HOVOONG HE TIG OVTIIOTOW(EG TOGOTNTEG TOV GULGTNUOTOS GEIGHIKNG  HOVMONG,

EKPPOACUEVEG YIOL TNV UETOTOMION TOV KEVIPOL OKOUWIOG TNG CEOUIKNG MOVOOTC.
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EminAéov 10 k66T0G TOL 16000vapov LRB glval avarioyo pe 10 KOGTOC TNG GEICUIKNG
povoonc. Apa ta dvo mpoPAnuate PeAtictomoinong eival 1000ULVOUO YOl TOVG
TEPLOPIGHOVS AVTOVS KO Yo TO KOGTOG VAMK®MV. Agv cupfaivel Opmg to 1010 Kot yo

TOVG TTEPLOPICUOVG EMAPKELNG OGS Oa de1yBel oV Tapdypapo 5.6.2

AOyo TV oyécewv (5-14) ko (5-15) ovvemdyeton 6tt 10 1600Ovapo LRB €yet
petedaotikn axapyio K, kot yapoktnplotikn dvvoaun QO ion pe tov péco Opo Tov
GUGTNUOTOG GEICHIKNG HOVOONG, kot 10 petatomion oOwppong D, pe v Kown
petatomion dappons dAwv tov epedpdvav. Katd cvuvéneio o Bpdyog votépnong tov
1oodvvopov LRB 1oovtan pe tov uéco PBpodyo votépnong Tov GUGTNHOTOS GEICUIKNG
uoévoong o omoiog eivar i6o¢ pe tov cuvoAlkd Ppodyo votépnong pe v dvvaun
Swpepévn pe tov opiud tov epedpdvov. I'a tov Adyo avtd ta 600 mpofAnpata £xovv
KOWEG TIHEG TV TTEPLOPIGUAOV TNG PerTIoTOTONONG. AV TOL EPEdPAVA TNG KATOYNG Elyav
JaPoPeTIKOVG AOYOVG StapéTpmv ¥ 1 dtapopetikovg Adyovg akopuyav K./K, tote dev
Ba glyov Kown petatomion dlappong copupmva pe v oxéon (5-14). Katd ocvvéneion o
GLVOMKOG PBpdyog votépnong Bo mPOoEKVITE TOAVYPAUIKOS OVTL Yo SUYPOUHKOS.
Enedn to 160d0vvapo ankd LRB mpénet va €xet dtypappkd votepntikd Bpdyo dev elvan

duvatn 1 GUECT] EPOPLOYN TOV.

5.6.2 looduvapun KaptruAn Twyv Meplopiocpwy ETTdpkeiag

Avrtifeto pe ToUg VTOAOUTOVS TEPLOPIGHOVE Ol OTOIOL OVOPEPOVTAL Y10l TO GVCTNLLOL
GEICUIKNG LOVMOTG GUVOAKE, Ol TEPLOPICUOTL EMAPKELNG TPEMEL VO EKPPOGTOVV Y10, TO
eQEOpaVO KAOe opdoag TNG CEIGUIKNG LOVOOTNC TO 0moio £xel TO PEYIGTO PopTio. AVTo
YTl oV TO0 SVCUEVEGTEPA POPTIGUEVO £PEOPOVO eMaPKEL TOTE EMAPKOVV KO OAQ TO
vohowma epEdpava g opddoc. To yeyovog avtd umopet va Anedet vroyn péow piog
1000VVOUNG KOUTOANG TV TEPLOPICUADV EXAPKELNG 1 OTTOL0L AVOPEPETAL Y10 TO CUGTILLOL
GEICUIKNG HOvmong cvvolkd. H dwadikacio PeAtiotomoinong mov mpokumITeL yiveTot

Katovonty pe v Pondeta evog mapadelyportog.

To 160d0vapo ankd LRB Ba epappooctel yio v PeAtiotonoinon g mopomdve
ewoviopevng povouévng PBaong LRB n omoio amoteleitor amd 600 SopopeTikons
TOMOVG €QedpaveVY (#1 mpdotvo ko #2 kokkivo oto oynua). Ola tor epEdpova TG

Baong £xovv KOO AOYO SUETPAOV 7 KOl GUVOAIKO ThX0G EAASTIKOV £ O kdOe TOTOG
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epedphvov €xel n;=12 xor n,;=3 epédpava. To péyloto KOTOKOPLEO POPTIO TWV 0VO
Tonev epedpdvov eival P/=1000KN kor P,=2000KN avtictotya. To péco kotakdpueo

@OpTio OANG TG KdTOYN G Elvor P=1067KN.

10m 10m 10m 10m

o0 o o o

#1: P=500KN #1: P=1000KN  #1: P=1000KN  #1: P=1000KN  #1:P=500KN

10m | I : I | B Tomog #1:
: ' : ' : Ponax=1000KN
————— ‘————‘————‘—————‘ B Tonog #2:
1 #1: P=1000KN [ #2: P=2000KN 1#2: P=2000KN | #2: P=2000KN ! #1: P=1000KN P ax=2000KN
om| : : : l

| | | | |

© ¢ 0 0 o

#1: P=500KN #1: P=1000KN  #1: P=1000KN  #1: P=1000KN  #1: P=500KN

Zyqpo 5-9 Karoyn Zvotipatos Movoong pe 2 Torovg E@edpavav

Zntobvtal o1 BEATIOTES TIHES TV eEMTEPIKMV SAUETPOV TOV OV0 TOTMOV EPEIPAVOV
Deoyr1 KO Deyy 2 KoL TOL M PEATIOTN TIUT] TOL KOOV TTAYOVS ELOGTIKOD £, To TPOPANUQ
VIOKELTOL GTOVG YVAOGTOVS TEPLOPIOUOVS amOcPeonS £, SOTUNTIKNG TOPAUOPPOCNG Vs,
amddoong HOveong Ko emdpkelng epedpavav. Ov otabepéc mapduerpor elvon

G=0.4MPa, K./K,=10 ko1 =0.005m xotvo Kot yio Tovg 600 TOTOVG EQESPAVMV.

Y10 Xyqua 5-10 ewoviCovior ot meplopiopol Kot Ot KOUTOAEG KOGTOLG TOV
eodvvapov omiod LRB yu v Béitiotn tyun tov Adyov dwpétpov 7=0.17038
ocLupemvo pe v mopdypago 5.4 . To onuelo mOvo OTIC TOLTICUEVES KAUTOAES TOV
TEPLOPIGUMV andPeong f Kot SWTUNTIKNG TOPALOPPOONGS Ps AVTITPOCOTEVOVV TULEG
TOV GUVOALKOV TTAYOVG EAOGTIKOV Z, KO TNG LECNG EMUPAVELNG EAAGTIKOV A_r 0l omoieg

odnyobv o©10 €AdyoTo OvVOTO KOGTOG VAK®V. AkOpo ewovifovror ot KOUTOAEG
EMAPKELOG TTOV OLPOPOVV TOV TEPLOPIGHUO TOV GLVIEAESTN OCQPUAEING £VAVTL AVYIGHOD
SF, v ta péytota goptio tv 000 ooV e@edpdvov (kaumdies yroo P1=1000KN kot

P>=2000KN avtictorya).

“Lyedopog Zewopikng Movoong Ktipiov kot 'epupdv” B. Kovpovong



KED®AAAIO 5: Béhtiotog Zyedracpuog Epedpdvaov LRB

100

0.800
.. P=1067KN, r=0.17038 , £=0.005m

0790 S E S Kaptr UAEG KOOTOUG ||

0.700 { " Evepyoi T eplopioof

< SF,>2.00 yia P ,=2000KN

< lood0vaun kautroAn SF, i
< SF,>2.00 yia P,=1000KN

t, . MeloUpEVO KOOTOL™ *~ - - _
— T

y .<1.50

< g0.20

0.200 0.250

0.300 0.350 0.400

Yympo 5-10 Behtietomoinon vetiportos Xewopiking Movoong pe 2 Torovg E@edpavov

Av povo évog tOmog e@edpdvov MTov Vo EPOPUOCTEL, TOTE Ol OTOOEKTEG TUES TNG

KOWNG eEMTEPIKNG SWUETPOV Doy TPEMEL VO Ppiokoviorl TAVEO amd TNV KOUTOAN

Avy1opol Yo 10 HEYIGTO KATAKOPLOO GOPTIO NG KATOWNS, ONAMOT Av® TG KOUTOANG

Avywopod oo P,=2000KN. 'Etot 1 Abon eldyiotov kOGTOLS HE TNV UEYOALTEPT

amdd0on NG HOVOONG avImpoconeveTol ond 1o onueio A, ocOppova pe T

TPONYOVLEVA.

Av 000 TOmMOL €PEOPAVOV NTAV VO EPOPUOGTOVV TOTE Ol TIUES TOV EEMTEPIKAOV

SWUETPOV Dy KOl Deyy 2 TOV 000 TOTOV £QEOPAVOV TTPETEL Vo Ppiokovtal Ave G

avtiotoyng KaumHAng Avyiopov. Emmiéov ta onueio mov o emdeyodv mpémetl va Exovv

KOWO GUVOAKO Ty 0G EAAGTIKOV #, Kol 1 HEOT] EMPAVELL EAUGTIKOD A, OV TPOKVTTEL

npénel va avtiotoyel o eEmtepikn dwpetpo @, m omoio va Ppiocketon TAVO GTIC

TOVTICUEVEG KAUTOAEG TV TEPLOPICUMV AmOcPESNS f KOl SOTUNTIKNG TUPAUOPPOONG

7s. AVt Yol To 16odvvapo LRB g kdtoyng mpémetl va avtictolyetl 6 Avom eAdytotov

k6otovg. H mo koAr emioyn eivar dtav kot ot dvo emtepikég dapetpot Ppiockovial

aKpPOG TAV® OTIC AVTIGTOLES KAUTOAEG AVYICHOD Y1OTl 0VTO GLUVETAYETOL TO UEYIOTO

ovvaTd ThY0g EAACTIKOD ¢, OMOTE KOl TNV UEYIOTN dvvath amddoon g puoveoons. H
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Tponyovuevn mpotTaon eivar aAndng ywrti av avénbel mapoamdve Tto ¢ TOTE M pEOM
EMPAVELD, EAOGTIKOV A_r npénel va pewwbel v v avtiotoryel oe Abomn eAdyotov
KOGTOVG OOTE TOVANYIGTOV i omd TIG eEMTEPIKES SLOUETPOLG TPEmeL va. Ppedel KAt
Ao TV avTioTo(n KOUTOAN AVYIGHoU ontdte 1 Avon Ba NTav advvat.

210V TTPOCOoPIoHd TG PEATIOTNG Avong pog Ponddet m 160d0OVOUN  KOUTOAN

AVYIGHOV M omoio O1vel Y10, GUYKEKPIUEVO TTAYOG EANCTIKOV £ TNV OLAUETPO qﬁ_(tr) n

ext
omoio. avTioToryel o€ 10 péom empaveln €AOoSTIKOV A, pe v pECN EMPAVELD

€ELOOTIKOD TOV TPOKVATEL OO TS OWUETPOVS TOV TOT®V EPEOPAVOV OTAV AVTEG
Bpiokoviol TAVEO OTIC OVTIOTOUKEG KOUTUAEC AVYIGHOV. AV TO GUOTNUO GEIGUIKNG
HOVOONG amoTELEITAL OO j TOTOVG EPESPAV®V pE 1; QESpava 0 KAOE Evag Kot Doy i(Z)
elvan 1 e&lomon TV KAPUTOA®V AVYIGHOL TOL KdOE TOTOL £PedPAVOV TOTE 1) 1GOSVVALT

KaUTOAN Avyiopov ditvetan amd v akdAovdn oyéon :

(5-18)

ext

(l‘r ) _ \/n1¢5x,,1 (tr )+ n2¢§m2 (fr )+ ..t I’lj@ezxt‘j (tr )
n

>10 Zynua 5-10 ewoviletal 1 160d0voun KOUTOAN AvYIopov tov Tapadeiypatog. H
TOUN OWTNG TNG KOUTOANG LE TIG TAVTIGUEVES KOUTVAES TOV TEPLOPIGUAOV andcPeong f
Kol STUNTIKNG Topapopewong ys (onueio C) diver €€’ opiopov 10 PéATIOTO ThYXOG
elaoTiKov 4. Ot mpofoirég Tov onueio C mhveo oTig avTioTotrreg KOUTOAEG AVYIGLOD TOV
o000 OOV epedpdvov (onueia By kot By) dlvouvv €€’ optopov Tig BEATIOTEG TIES TOV

eEOTEPIKOV OLOUUETPOV TOV TOTIOV Dy .

H mponyovpevn Abon omotedel v Avomn €AdyloTOL KOGTOVS pe TNV KOAOTEPT
ovvat amddoot NG oeloUIKNG poévoonc. ‘Eva evolapépov counépacpo eivar 0Tt yuo
€va, CLYKEKPIEVO TPOPAN O 01 BEATIOTEG AVGELS Yo £Vl TOTTO £QEOPAVMOV Kol Yo OVO
TOmovg £pedpdvav £xovv akpBdg To 1010 KOGTOG VAIKGOV 10 0omoio gival aviloyo tov
KO66TOVG VAMK®OV ToL 1sodvvapov LRB. BéBawa m ypnon evég mopoamdved THmov
eQedPAVOV cuvvendyetol TPOCGHETO KOGTOG KOAOLTLAOV, EAEYYOL TOV TPOTOTLTWOV
€QEOPAVOV KTA. OOTE 1 AVoT dVO TOTWV givol mo akpPn. Amd v GAAN 1 Adon dvo
TOnOvV €xel UeYOAVTEPO TAYOS €AACTIKOD #, OMATE Kol UEYOADTEPN OmMOOOGN NG
CEIGIIKNG HOVAOOTNS, SOUP®VO. LE TO 1oodVuvapo LRB. 'Etot givat Aoywd yio kdmota Tiun

™G amaitnomng oamddoong TNG CEICUIKNG HOVOONG Kol Thve 1 Avon ovo tHnwv
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€QEOPAVOV VO EIVOL O OWKOVOULKT] ol TNV AOom €vOg TOOL £pedpavov. Opoimg yua

YPNOT TEPICGOTEPWOV THTMV EPEOPAVOV.

5.6.3 Au¢non Amoédoong tng Movwong péow XpRong MoAAwv Tumrwv
E@edpdavwyv

210 axoAovBo Zynua 5-11 @aivetar n petafoin ToV KOGTOLG VAIK®OV GE GYECT LE TO
KOGTOG VAMKAOV NG AVoNG €AAyIOTOV KOGTOLG Yo OOPKAOG avENVOUEVT omaiTnom
amOd0oNG NG GEWMKNG HOvoons (Helwon Tov HEYIGTOL EMITPENTOV GUVIEAECTH

Téuvovcog faonc).

2 500%
- 450%
- 400%
- 350%

]
I
|
I
|
|
|
| - 300% | —e—cost- 1 1UTTOC
I
|
I
|
|
I
|

250% | —m—cost -2 1iTTol

- A 200% | —&—cost' - 2 TiTTO!I
/ -// - 150%
p F 100%

F 50%

T T T - . T 0%

100% 95% 90% 85% 80% 75%
MeTtaBoAn Cs

Xyqpo 5-11 Aveeig Meyarvtepng Amédoong s Mévaoong — Metapor; Kéotovg Yo 1 ko 2

Tomovg E@edpdvarv

Ta omoteléopoata mpoékvyav pe emilvon pécm tov Solver Tov mpoPAnpatog
BedtioTomoinong otV apyikn Tov Hopen Yo Eva Kat Yo 600 TuTovg epedpdvav. ['a to
TpOPAnua 000 TOmV ePedPhVOV €ytve M Topadoyn Kowvov Adyov dwpétpov r. H
KOUTOAN KOGTOLG VAMK®V Yoo TIG AOGES 000 TOHM®V €pedplvev peTatomileTor otV
KapmoAn cost’ (mpdotvn koumOAn) 1 omoio vroBetikd Aapupdver voyn t0 TPAGHETO

KOGTOG TOV EMTALEOV TOTOV £QESPAVAV.
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[Tapatnpodpe 6TL Yo 0maiTNON TOV GLVTEAESTY| TEUVOLGOG PAoNG KAT® amd TNV TIUN
Cs.crie M AOOM OVO TOTOV €QPEOPAVOV YIVETOL O OIKOVOUIKY amd TNV Abom evog HoOvo
tomov. Kat’ avaioyio mepipévovpe tipég amddoong Omov AVGELS TPLOV Kot TOPATEVED

TOMOV EPEOPAVMV YIVOVTOL TTLO OIKOVOUIKEC.

5.7 E@appoyn tng MeBodoAoyiag BeATioToTroinong

H mpotewvdpevn pébodog Ba epappootet yio tov PEATIOTO GYESOGUO TNG CEIGUIKNG
povoong epedpdvov LRB gvog ktnpiov. £10 ke@dAono avtd Topovctdlovion avaATiKd

ta dgdopéva kat ta amoteréopata TG pebodov.

5.7.1 Neprypaen Tou KTtnpiou

To Ktplo ™S €QPaproyNs elvarl &va TPLIOPOPO KNP0 OO OTAGUEVO GKLPOJEUQL
Emuo 5-12). H wdroyn eivon oynuatog 'dpa dwotdoewv 45.0m x 30.0m. H
BepeMmong omepiodog Tov makTOUEVOL oty Paon ktnpiov eivor 7,=0.492sec. To
Kpo outd eivarl éva oyetikd sokounto. EmmAéov 10 oyfua Kot ot SloTAGELS TNG
KATOYNG ovopEveTol va divouv pHeYOAN adénom OTIS UETATOMIGELS TOV EPEIPAVOV
GEWOWKNG uovoong Adym g otpéyne. Koatd ocvvémeio ov mopodoyés GKopmtng
aVOIOUNG KO KOWVNG HETATOTIONG TOV €PEOPAVOV NG MebBddov Beltiotonoinong tov

Ioodvvapov LRB dev éyouv 1060 KoAN EQApPLOYT| YO QLT TV TEPITTOON.

Yympa 5-12 Tpropogo Ktipro and Onhiopévo Lkvpdoepa
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['a 10 xtpro owtd datibBetan Tposopoimpe 6To TPOYPALL avdilvong popémv SAP
2000. To mpocopoiopa avtd mepthapPdvel: o) TPOGOUOIMON TAUKOV UE GTOLYElL
mAdkag olactdoewv 1.50x1.50m, B) mpocopoiwon O00KOV KOl LVTOGTLAOUAT®OV LE
pafdmTd ctoryeion doKov, ¥) BedpNoT ATAPAUOPPDTOL SUPPAYLATOS GTO EMITEID TV

TAOK®V TOV 0pOPMV.
Ta katakdpvea eoptio TOL KTNpiov givar :
- I Bapog orvpodéparoc y=25KN/m’
- Emwaldyelg ¢’=1.5KN/m* (mhéikec)

- Kwmnré goptia ¢=2.0KN/m? (mhdxec)

"Eywvav ot axdAovbeg avaADoELg Yio TOV pOpEN TANP®MG TOKTOUEVO 6TV Pdon :
- Avdivon Wopopedv
- Avdlvon KatakOpue®V QopTimv GEIGUIKOV cuvovacspov: (G+G*)+0.30Q

- Avéivon xotokopuewv eoptiov factkod cuvovacuov: 1.35(G+G’)+1.50Q

210 akdAovBo Zynua 5-13 ewoviletar  KATOYN TNG GEIGUIKNG HOVOONG EQPEOPAV®V
LRB. Xeg «déBe e@édpavo avaypaeetol TO KATOKOPLGO @OPTIO TOV GEICUIKOD
ovvdvacpov: (G+G’)+0.30Q oto omoio €xet mpootebel ko to Phpog mAdkag Phong
néyovg 20cm. H 8éon tov cvotiuatog a&dvev xOy tavtiletor pe to kKévipo palog g

Bdong Kot twv opdPmv.
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X

O R S PRC I DN OSSR OISO

#7: P=905KN #8: P=1814KN  #9: P=1327KN  #10: P=906KN ‘ #11: P=905KN

#12: P=934KN ‘ #13: P=486KN

O T O S SRR RO

' #14: P=938KN ' #15: P=1852KN ' #16: P=1818KN ! #17: P=1850KN | #18: P=1845KN | #19: P=1907KN | #20: P=964KN

#21: P=487KN  #22: P=937KN  #23: P=007KN  #24: P=908KN  #25: P=905KN

7.5m 7.5m 7.5m 7.5m 7.5m

+++++ OO

#26: P=934KN  #27: P=486KN

7.5m

Yynpa 5-13 Karoyn Xewopkiigc Movmong tov Ktnpiov #2

Ta avtictoyya @optia Tov Pacikod cvvdvacuov: 1.35(G+G’)+1.50Q eivan (o KN):
762 , 1550, 762 , 1499 , 3119, 1496 , 1451 , 2963 , 2144 , 1452 , 1452 , 1499 , 762 ,
1505, 3027 ,2971,3024,3015, 3118, 1550, 764 , 1505, 1454 , 1455, 1451 , 1499 ,
761.

5.7.2 Asdopéva Me06dou BeATioToTtroinong

H mpotewvopevn pébBoodog epapuoletor yio kowvd Adyo SWUETP®OV OA®V T®V

eQedPvVOV. Apykd TOPOLGLALETOL 1) ETAEYOUEVT] OULOOOTTOINGY] TWV EPESPAVOV GE

ouadeg kowav dactdcewv. Emdéyovtan 2 opddeg epedpdvmv. H mpotn mepthapufavet

T EEMTEPIKA EPESPAVA, 1) OEVTEPT TEPILAUPAVEL TOL ECOTEPIKA EPESPAVOL.
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ApLOudc epedpdvev: 27 (aplbunon énwg oto SxAua 5-13)
ApLOudc opddwv KOLVOV dLacTACEDV: 2
Eeédpava k&bHe ou&dac:
Oudda 1: eeédpova #1,#2,#3,#4,#6,#7,#10,#11,4#12,4#13,#14,
#20, #21,#22, 423, #24,#25, #26, #27
Ooudda 2: epédpava #5,#8,#9,#15,#16,#17,#18,#19

2V ovvéxeln Topovctdlovial ol TEPOPICHOL Katl ot oTtafepéc TOGOTNTES YO TOV
oYedOUO NG OEoUIKNG Hovoons. Ot Tég avtég elval TLTIKEG Yo GLGTHUOTO

epedphvov LRB.

TiuR o16X0og yia Tov Looduvauo Adyo oamdbofleong: B=0.20

Tipuh otdXx0C YyLla TOV OUVIEAEOTH aoooielag Eévovil AUyLOuoU oTnv
petatonilopévn Oéon ToUu mLo kplolpou eeedpdhvou k&Be TUNOU:
SFp=2.3 (umodovyileTal yvIa TNV HeTatdILon TOoU KEVIPOU oakaulloag
Tng ogloplrAg udévwonq) .

MEVLOTN E€OLTPENTH TLUH TOU OUVIEAeOTH Téuvouoog PBdaong: Cs=0.12

MEYVLOTN E€MLIPENTH TLUA TNG dLATUNT LKAC NIopaudppuwong OT0 KEVIPEO
arkopl¥iac tng ocgiloplkrig pévwonc: ys=1.50

Métpo dL&tunong cAoaoctlkoU: G=0.5 Mpa

Métpo dLbyKRwoNg €AaotTlkoU: K=2000 MPa

T&on O LoppPOoNG Tou HoAURdou: fy,=7.5 MPa

Noyog eAooT LkAC axouyioc mpog Tnv akoulio petd Tnv dlLoppon TOU
SLYPAURLKOU HOVTIEAOU Twv €edpdvev: K./K,=10 (xolvoc yvia Ol
TX £PEdpova)

[I&X0C TwV PETOAALKOV TAXKOV gvioyxuong 1oV €0edplvav: tgpigs=2mm

[I&x0C TV OTPAOEWV €AXOT LKOU: t=6mm

H avédivon tov 1codOvapov povoBdduiov cvotiuatog yivetor pe Pdon v
Tapodoy” OAcHaTog oTafepng TOLTNTOS YIO. TOV LTOAOYIGHO TMV UETOKIVICEMV
oyxedlacpov. H otabepd C, ommv oyéon vmoroywopod tov petotonicewv D=C,T/B

AopPaveton iom pe C=0.1137 m/sec.

Téhog axolovBovv To povadiaio KOGTN TOV VAIK®OV T0 omoia AouBdvouv

OVTUTPOCOTEVTIKES TIUEG.

Movadilalo KO6CTOG eAactLlkoU: 45.768 X LAL&dec $/m’

Movadilalo KO6GTOC HOAURSou: 122.047 Y LAL&dec $/m’

Movadialo rbO6oToC Y&AUPBa: Aev Aoufdvetal unmdyn 10 KOCTOC TWV
HMETOUAALKOV TAXKOV €vioxuong
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5.7.3 lNevika XapakTnpioTiKa TG BéATioTng Auong

v ocvvéyeln Ba TOPOVCIOGTOVV TO YEVIKA YOPOKTINPIOTIKA TNG PEATIOTNC AdoNg
g mpotevopevng pebodov. To Zynua 5-14 ewcoviler i e€mTepkég S1OUETPOVS TOV
Vo THmv ePedpavmv mov mpokvmtovy, 0.4304m kot 0.5051m oavtictoyya. H pikpn
oldotaon e@approletor Yoo To LIKPA @opTia, M peydAn odotacn epopudleTon Yoo To

peydio eoptia.

|#1 104304 | |#2: 04304 | |#3 04304 |

D e
[pa- o5 e 0a] [F%]

o . 046775 ]
/5 05051 | [/ 05051 | [#10- 04304 [#11: 04304 ] [#12: 04304 [#13: 04304 -
c 0 0 0 0 0 ° —
[#15: 05051 | [#16: 05051 | [#17:0.5051 | [#18: 05051 | [#19: 05051 |

|#21 04304 | |#22 1 0.4304 | |#23 04304 | |#24 1 0.4304 | |#25 04304 | |#25 04304 | |#2? 04304 |

Yo 5-14 EEotepikég Avapetpor E@edpavov LRB g Béhtiotng Aveng

O ITivaxog 5-2 mopovctalel ta vIOAOITO YOPAKTNPIGTIKE TG PEATIOTNG ADoNG Tal
omoia eivat Kowd yuo Oha To epédpava 1} eivat Kowvd yia Ta epEdpavo. Tov kB THTOV.
O Kowog AOYog SopETpeV OA®V TV epedpdvav eival 7=0.1903. Ot nepropiopoi tov
mpoPAuatog Bertiotonoinong tkavomolovvtal 6Aotl. To cuvolikd KOGTOG TG PEATIOTNG
Mong eivon 721248, H Mé0odog tov Isodvvapov LRB ektipd v petatémion o6to
KEVIpo axopyiag g oewlopikng povoong g 0.192m. H péyiotn petoatdmon tov
epedphvov ektpatal o¢ 0.234m. Anladn n emidpaocn ¢ otpéyng eivor apkeTd
onuovTiky kot avédvel T petatomioslg katd 1.22 @opéc. H ocvvolxn otatuntikn

TAPOUOPPMOOT] TOV  EQEOPAVOV V4, M Omolo ocvviifetal oamd TNV JTUNTIKY
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TOPOUOPPMOT Y5 KOL TNV YOVIOKT TOPAUOPO®OOT AOY® KATAKOPLONG GUUTIESTG Y. EXEL
TN 2.391. Tnv tiun oot avapévetal 0Tt umopoHv va avordfovv dKoA ToL EPESPOVAL

¢ kdroyng (o kovoviopog AASHTO 0étet avatato opro to 5.0).

Ot ovvtereotég oynuatog Sy=Pey/(4f) TV dVO TOTOV gpedpdvav glvar 17.93 kan
21.04 avtictoyya. Kat ot dvo tomol €govv mayoc otpdcemv glaotikov ico pe 0.006m
(avtiotoel mepimov oe 28 otpdoels elaotikov). To KOwd mhyog €ANCTIKOD TMV
epedpavmv ¢ kdtoyng ivar £,=0.1695m. Eneidn o1 dvo tOmol £@edplvmv £yovv idto
ThY0C OTPMCEMY EAAGTIKOD TPOKVATEL 1010 KOl TO GLUVOAMKO VYOG TWV EPESPAVMOV

h=0.2241m.

H Béitiotm Adom €xer apketd evkoumteg tnv oploviid Kol TNV OTPEMTIKN
wwonepiodo (2.536sec kar 2.356sec avtictora). H xoataxdpven dromepiodog eivar

onuovtikd pkpotepn, ion pe 0.087sec. H tun avt) aviotoyel oe 850 @opég

UEYOADTEPT KOTAKOPLON OKAUYi0 GE GYECT LLE TNV EVEPYO OpLOVTIO aKaLyia.

Mivaxag 5-2 Xapaxktnprotikd g Béhtiotng Avong

1 | ApiBu6g AlagopeTikiv TUTTwY EQedpdviv 2 Opada #1| Opada #2
2 KooTtog AUong (XINAdES $) 72.124 20 E§wrepikn AIGUETPOG P gy (M) 0.4304 | 0.5051
60.31% €AaoTiKO (| 21 Eowrtepikn Aidpetpog @, (M) 0.0819 0.0961
4.45% WOAUBBOG || 93 3yvreAeoTiig SxraTog S, 17.93 | 21.04
ff;jv/" KOOTOS | 53 Evepyoc Akapwia Kop (KNIM) | 619.548 | 853.217
3 loodUvapog BaBuog ArooBeang B 0.200 24 KQTGVGNOKéHEV"] Evépyeia ava 28.631 39.429
AlaTunTiki MNapauépewan oto Kévipo 1131 KUkho ED (%(Nm) :
AKApiag v g 25 MerehaoTiki Akauyia K, 413.503 569 46
5 Méyiotn AlatunTikn Mapapdpewon 1.381 (KN/m)
EQESPAVILY ¥ 5 max 26 XapokTnpioTikA AGvaun Q (KN) | 39.512 54.415
EAaxioToC ZuvreAeoTrc Acgaheiag Evavr 1.999 27 AlGvaun Aiappong £, (KN) 43.905 60.464
Auyiopou otnv Mapapop@uwpéwn ©éon SFy, 28 Métpo Katakdpupng sas34s | 711713
EAaxioTog ZuvreAeaTAg Ao@aAeiag Evavri Zupmeotémrag £ (KPa)
Auyiopou otnv ATrapapdpgwrn @éon SFy, o 1.927 29 Kataképuen Auokapyia K, 4865678 | 810584 8
8 >uvreAeoTAg Tépwouoag Baong C 0.12 (KN/m)
9 | Metatdmon oto Kévipo Akapyiag D (m) 0.192 30 Kaprtikn Auokapia (Ef e 444567 | 1073.432
10  Méyiotn Metatémon E@edpdvv D ay (M) 0.234 (KNmZ)
11 Opigovria IdioTrepiodog T4y (sec) 2.536 Auokapyia g KauTmikr ZTpoen
12 STPETITIKN IB10TTEpiodog T (sec) 2.356 31 K, (KNm/rad) 2622222 6331.508
13 Katakopugn IBiotrepiodog Ty (sec) 0.087 Kpioiuo ®opTio Auyiopol atnv
14 EAaoTikr) Opifévnia 1d1omrepiodog T g (sec) 0.982 32 Atapapopewtn ©éon P o 3284.504 | 6010.549
15 ASGyo¢ ZUVOAIKAC XapaKTNEIOTIKAS AUVANG 0.040 (KN)
ATS?; 10 ?L:_IVO)"KO,BGpog QA/W Kpioiuo ®optio Auyiopou otnv
16 HnTiKn Tlaparopewon Aoy 1.083 33 Mapapopewyévn O¢an P, 2004.135 | 4189.086
KATAKOPUPNG SUPTTIECNG V ¢ (KN)
17 AlatunTikn MNapaudpewaon Adyw 1771
KATAKOPUPNG ZUUTTHEONS V¢ o * 01 To06TNTEG 3, 4, 8, 11, 23, 24 avagépovtal aThV
18| ONKA AlOTUNTIKA MAPAPOEWON Y 1of 2391 METATOTTION OTO KEVTO akapyiag D (9). O1 moodTnTeg 5, 6,
AmoTaon Kévipou MaZag Kai KEvipou 18, 33 ava@épovTal oTnV PEYIOTN PETATOTTION EQESPAVIIV
19 ! 0.468 D max (10)
Akapyiag D ey cr (M)
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KED®AAAIO 5: Béhtiotog Zyedracpuog Epedpdvaov LRB 109

To Zynmua 5-15 mapovcidler v petafoArn tov evepyod Pabuod omdofeone S
GUVOPTNGEL TNG SWTUNTIKNG TAPAUOPP®OTS Ps Yot TNV BEATIGTN Avom. H péyiot tiun
™G OmOGPEONG EMTLYYAVETOL Y10 KPEG OLUTUNTIKEG TAPOUOPPAOCELS Kol Eivat mepimov
ton pe 0.33. T v dwtunTikn wapapdpewon s =1.131 n onoia avtictoyel otnv

petotomion oyedacpov o Babuog andoPeonc ivor icog pe v tiun otodyo 0.20.

0.4

0.37

0.1-

0 . . . . .
0.5 1 ve 1.4 2 25

Xyqpa 5-15 Merapoii) tov Ieodvvapov BabBpov AmdcPeong f Tovaptiocer TS Al0TUNTIKNG
Hapopdpeonong y, (K/K,=10 ko g=0.56362)

2y ovvéxeln Bo TopovclacTOHV SAPOPES TOPAUETPOL NG PEATIOTNG ADONG Ol
omoleg dwpEépovy amd €Pédpavo oe gpédpovo. H emomteion ot1ig Tég g khOe
TOPOUETPOV EMITUYYAVETOL LE TOV OLAPOPETIKO YPOUATIGHO TOL KAOe €pedplvov (To

KOKKIVO OVTIGTOLYEL OTNV UEYIOTN TIUY, TO LOP aVTIGTOLXEL GTNV EAYIGTY) TIUN).

To Zympa 5-16 amekovilel TIC GUVOAKES UETATOMIGELS TOV EPEIPAVMV GTIS OTOLES
&yovv pootebel kat o1 emmAéov petatonicels Aoyw otpéyng. H emidpaon g otpéyng
Aapavetal vroOYn GUUE®VE LE TNV 1600VVAUN oTOTIKY Oedpromn 1 omoia meptypdpeTat
otV mopdypago 5.2. Ot petatomicelg ol omoieg mopovsialovrol Zynua 5-16 amoteAovv
TNV SUGUEVESTEPT CLVIGTAOGO KATA X 1] Katd ¥ yio kabe epédpavo. [Tapatnpovpe 6t
péytotn olkn petatdmion speaviletor ota epédpava #13, #20 ko #27 o omoia givan

TOL TTO ATOUOKPVGUEVO OO TO KEVTPO akopyiog g celcukng povoonc. H dwoatuntkn
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TOPOUOPPMOT 1| OTOI0L OVTICTOLEL OE OVTEC TIG OMKEG HLETATOMIGELS £XEL TPOPOVAS

avéloyn petafoin (Zynua 5-17).

To Zynuo 5-18 mapovcudler v OMKN OWTUNTIKY TAPOUOPOOOT| Vi M OTOLL
ouvtifeTol amd TV SWTUNTIKY TOPAUOPP®ST 6TO Xynpa 5-17 kot amd v SoTUnTIKN
TopopOpemon  AdY® KatakOpueng ovumieong . «k0be epedpdvov. H dedrepn
oUVIOTAOC0 aVEAVEL 000 aLEAVEL TO KOTOKOPLEO @opTio TOV €Pedpavov. Etot
TOPOTNPOVUE OTL M HEYIOTN OMKY| OOTUNTIKY TOPOUOPP®CT epgaviletor Yoo TO
epédpavo #19 10 omoio dev givol TO0 O OTOUOKPLOUEVO OO TO KEVIPO OKOUYIOG.
Ievikd dpmg mapatnpodvTal PEYOADTEPES TIUEG TNG OAKNG OLTUNTIKYG TOPAUOPPOCTC

Y0 TOL EPEOPOAVA TOV PEYAAOV TUTTOV (ECMTEPIKA EPEIPAVAL).

Téhog 10 Zynpa 5-19 ewovilel tov GLVIEAEST AGEOAEING EVOVTL AVYIGHOD GTNV
napopopeouévn 0éon SF,. Me eaipeon ta yoviakd epédpava OAa To vTOAoUTa £X0VV
SF}, kovtd oty eldytotn emrpemopevn Tiur tov 2.000. Kpiopdtepo givarl to epédpavo

20.

I

|#2:D.214| |#3:D.214|

SO -
O 0 6 6 - ©
|#8:D_211 | |#9:D_198| |#1D:D.19?| |#11 021 | |#12:D.222| |#13:D.234|

()
©
)
()
©

T I =]
= B =
o o o
[ [ [
[N [N [N
(%) (%) (%)

#14:0223 [F15:0211] EEEEES [F17 0157 [#15: 021 ] [#15: 0222

© @ 0 06 0 ©

|#21 g D.223| |#22:D.211 | |#23:D.205| |#24:D.205| |#25:D.21 | |#25:D.222| |#2?:D.234|

Aa7

i

Zyqpo 5-16 Méyeteg Metatomioeig E@edpavov LRB (copreprhappavopévig kar g otpéync)
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|#3:1.59|

#14:2139
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Xyfqpna 5-17 Averpntikn Hopapépooon y; E@edpavav

|#2? 138 |

2575

[#8: 2272 [#9: 1523 [#10: 1961 [#11:2033] [#12:243] [#13:1.808]
[#15: 2.293] [#15: 2.202] [#17:2215] [#18:2284] [#19: 239 ]
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|#22: 2.067 |

|#23 S22 |

|#24 12013 |

|#25: 2033 |

|#25: 213 |

|#2? . 1.808 |

Yynpa 5-18 Ohkn Awetpntikn Hoapapdpewon y,~ysty.
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|#1 :4.12?| |#2:2.138| |#3:4.243|

o O - 06 6 6 -
[#10: 2401 ] [#11:231] [#12:2152] [#13: 396

@ © 06 06 6 © «
[#15: 2262 [#15: 2388 [#17:2333] [#15: 2275 [#19:2138]

|#21 T4114 | |#22 2225 | |#23 2336 | |#24 © 2334 | |#25 2312 | |#25 2183 | |#2? 3063 |

Zyqpa 5-19 Xvvredeotig Acpareiog 'Evavtt Avyiepod otnv Hapapopoopévy Oéon SF,

5.8 Avake@aAaiwon

Y10 mapov kepoiawo €ywve gupdbovon oto mpoPAnua Peitictomoinong evog kot
puévov epedpdvov LRB kan 660nke cvykekpiuévn pebodoroyia evpeong g PEATIOTNG
Abong M omoia avayeton og emilvon pePKOV pn Ypappikav eElowcemv. To mpofinua
BeAtiotomoinong evog amiov LRB pmopel vo epappootel mpoceyylotikd yio tov
BéATIoTO OYEOIACUO GEIGHIKNG HOVOONG M omoia amoteAeiton omd TOAAODS TUTOLG
epedpavov LRB pe kowvd mhyoc €haotikod # Kol KOwd AOYO EC0MTEPIKNG TPOG
eEotepkn oduetpo. H mpotewvopevn pebodoroyia Pertictonoinong Paciletar otig
TOPOOOYES TEAEIWMG AKOUTTNG OVOOOUNG KOl ayvONoMNG TNG OTPENTIKNG GTPOPNG TNG
povopévng Paong kot givol KavomomTikn Yo Tov PEATIOTO oyed1GUO GLGTUATOV
epedpavov LRB ce @pdon mpodiactaciordynong. H pebodoroyio epapudotnke yuo tnv
TEPIMTOON €VOG TPLOPOPOV GECUIKE HOVOUEVOL KInpiov kot mapovcsidlovial To

SLAPOPOL YOPOKTNPLOTIKA TNG GEIGUKA LOVOUEVNS Bdong Tng BEATIOTNG AVoTG.
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