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NMPOAOTOL

Kamote ato MPpaitap uvrmpxav of HpdkAgeg oThAeg omTov ol loTravoi Paciieig eixav
Ypaupévo 1o “pas plus ultra”, Snhadn "aro 'éa kai TrEpa TioTa”. ‘Otav QAVAKAALPONKE N

AMEQIKA TO “pas” opOOTNKe Kal éueve “plus ultra”, dnAadn “akdpa mmo mépa™.

Ol YEPULPES TIOAMGV £V TEIPA QUPIEPEICTEV QVOIYMATWY HE TIOOKATACKELATHEVA SIApKN
OTOIXEia OKLPOSEUATOS ) XAALBA Yv@pifovy avBion amd to 1950. Kard mn sigpkeia 1wy
SexkaeTIV TOoL '60 KAl TOL '70 N AVAYKN TAXEIAS ETTEKTAONG TGV EBVIKGY O6IKOV SIKTUWV £V
oLVELACHG® PE TIC ATTAITNTEIG TAXEIAS KATAOKELNG, 0dAynoce aTn paydaia avénon Tou
apIBUoL TV YEPLEGWY ALTOL TOL TOTTOL SIEBVAG. QOTOCO TO TTPORANHA TG PBOPAG
TV APV, O OTTOI0I TIPORAETTOVTAY APXIKA OTA AKOA OAWY TGV £V TEIPA AUPIEQEITTWV
PATVOUATWY, £YIVE QvTIANTITO oTn Sekaetia Tou '60 oTig HMA kat oTn Sekaetia Tov '70 oTnv
FUPCGTN, OTTOTE N EPELVA ETTIKEVTPWONKE OTN LEION TOL APIBUOL TOLG. ME TN ABCN TNG
eVIQiag TTAGKAG KATACTRWMATOG TTOL KABIERMONKE TEAKWS kai TN SiIathpnon poévov SVo
apuV OTIC BECEIG TV AKPORABP®Y N yia TNV TIEPITTTON TWV YEPLPWY HWEYAAOL
HAKOLS KAl HE TTPORAEWN TV eVOIOUECWOV QEMMOV ava £ TIEQITTOL (ATVEOUATA N

KATAGTACN PEATICOONKE TNUAVTIKA KQI ALTO ITXLEN EXP! ONMEPQ.

ITN onuepivr BIBAIoYpagia ummopel kaveig va Siapaoe OTl N Katapynon TV akpaiwv
ApH@Y Sev eival EQIKTH KAl OTTOOSEATTIOTE SNUIOLEYE TIEPITTOTERA TTPORAAUATA aTTd ALTa
TTOL AbVeL Kal TIpAYLAT T8 XWEEG OTIWG N Mepuavia kai n AyyAiQ, TToL Sev QVTIWETOTTI{OLY
TO TTPOPRANUA TOL CEICHOV eV LTTAPXEI KAVEVA KIVNTPO TTANV I0WG TNG EMPPAEEWS KAI TNG
TEAELTAIAG KEQKOTTOPTAG €I0OS0L TWV AAQTOVERWY TIPOC TA Evaiotbnta pepn NG
YEPLOEAG TO XEIMWVA. LTN XWPEA HAG, OMWG, N TTAROLJTIA TWY APMUWY CLVETIAYETAI HEYAAES
ETITTTAOTEIG, OIKOVOMIKEG MEXPl Kal aioBnmikég. Kar auto yiati hE TN XPNOIKOTIoINGN
EAQOTOMETANIKDV EPESPAVEV, TA OTTOIA ATTOTEAOLY TOV KAvOva, OTO TIPOKLTTTOV “TTAWTO
cLOTNUA" N TIUA TOL CUVTEAECTR CLUTTEPIPOPAG KABNAVETAl aTn vadipikn Tiun g=1. To
YEYOVOG auTd obnyel Ot TEPACTIOLE OYKOLG EPESPAVMY KABWG KAl TE LTTEQUEYEBEIC
SIATOUEG AVTIAITONTIKGDV ECORABPMV. ATTO TV GAAN LEPIA N TTRAKTIKN TGV AETOLEYIKDG
QAVEVEQYQDV KAl MOVOV KATA TO OCEICHO EVEQYQDV QvACXETNP®VY (stoppers), oL
TTEQINAUPBAVETA OTOLG KAVOVIOLOLES KAl B PTTOPOVTE VA ATTOTEAETEl TNV OIKOVOWIKN
EVAMAKTIKR) Abon, atrodeixBnke SIATPNTN LITOAOYICTIKMG KAl ETTIKIVELYVN KAl OTNV oLsia
£XEI EYKATAANPOEI.

AV 1IOXVEI TTAVTWG O APOPIoHOS TOL PPAYKIOKOL BAKWVOG OVUMWVA HE TOV OTToio "ol
@AOTILOL AVEPEG SNUIOLPYOLY TIEPICOOTEPEG ELKAINIEG ATTO OCEG ELPICKOLV", ©
LTTOYPAPOUEVOG PINOSOENTE VA TOV EPAPHOTEN OF KATTOIOLE TOMEIG TNG ETTAYYEAUATIKAG
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TOL §PACTNEIOTNTAG, WETAEL TV OTToiV Kai n PeAticdoon g QVTICEIoUIKOTNTAG TV
YEPLPCEV HE TIPOKATAOKELACHEVEG S0KOVG. Me Kivbuvo va pavel kevdE0EOG BA TOAUNCE
VA IOXVPICTEN OTI N EMOTAHOVIKN TTPOMBNoN evog Beuarog oTn FepupoTolia &ev pTTopEi
VA TTPOKOWEl aTd TOLG MEAETNTEG, OI OTToiol SEV €XOLV OLTE TO XPOVO, oUTE KaI TN
vOOTPOTIA, AAA HANOV armd Toug BePENTIKOLG ETT TGV YEPLPGWY HE KATTOIA guTTEIRIC
EPAPHOYGV. Me auTd Ta kivnTpa To £T0g 2000 LTTERAAE OXETIKY) TTPOTACN aTov OALI, N
oToia eykpiBnke, Kal N cVPRAcn LTTOYPAPNKE TO NOEUBEIO QLTOL TOL £TOLG.

H Tapoboa epyasia aToTeAETal amd TO KLPIWG HEPOG, TO OTTOIO Eival COVTOHO, KAl ATTO
Téoogpa TpooapThuara A, B, T, kai A. ITo kupiwg pépog Siveral n Sigpevvnon Tou
AEITOLPYIKOL TTOORAAUATOC TO OTIOIO SNUIOLEYEITAI ATTO TOLG KATAVAYKACHOLG TTOUL
TooépXOVTal amd TN HOVONBIKT) GUVEETN TNG TTAAKAG KATACTPMUATOG WE Ta akpoRadpa.
H Siepebvnon KATaNYEl OTOV TTPOTSIOPIONS EVOG TIPOCOHOIDKHATOG KATAANAAOL YIa TNV
£KTIUNON TNG AEOVIKAG KAl KAUTTTIKAG eVTATEWG AOYW T®V KATAVAYKAOUGY KAl YE Bacn
QUTH TNV évracn eAéyxetal n eMApKea NG SIAUAKOL  OTAICE®G TNG  TTAGKAG
KATAOTPWUATOG, N oOTToia karta ’m Slaunkn évvoia, omig J@VeEG TV AKPWV TV

PATVOUATWV CUUTTEQIPERETAl KAl WG EAKLOTNPAG.

'‘Ocov apopd TA TTEPIEXOUEVA TV MNPOCARTNUAT®Y, OTO A SivovTai YEVIKEG TTANPOPOPIES
TTOL APOPOLV TIC YEPUPEEG WE TTPOKATACKELACUEVEG SokoLG. Ito B Siveral pia oepd
EPAPHOYRV HE PACN TO TTROTEIVOUEVO TTIPOTOMOIMUA UE TN PorBeia Tov TTPOYPAUUATOG
Sofistik. Q1 £paAPUOYEC QUTEC ATTOTEAOLYV  “"WaBnuatikd Tepduara” Ta  oroia

LTTOKABICTOLY TA “PLOIKA" TTEIPANATA T TIPAYHATIKEG KATACKELEG I OTO EpyacTipio.

ITo mpoodpTnua T Sivoviar avaALTIKG ATTOTEAECHATA TTAPAUETPIKMY  PACUATIKGY
avaAboEe@Y Yia T Yépupa “Tpouuméra” Tov TuRuaTtog “rpePevd — Kolavn" tng Eyvariag
0600. O1 avaAboEIG APOPOLY APEVOS TN CLUPATIKA AVTILETOTTION KAl QMETEPOL TNV
mpoTevopevn. H teheutaia eetaletal e cLVSLACUO KAl PE AAEG TTAPAKETEOULG, OTTWG N
Siatoun Twv PABpWY Kal TO apENYHATWTO N pnyHaTuEvo (oTddia | kar ll) auvTyv. ITo
Mpoodptnua A, Téhog, Sivovral yia T yépupa Té6 Tou TuRuarog “AcTipoPdATa —
1ITPLUOVAG" TNG ISIAG 0801 ATTOTEAECHATA TTOALTTAPAHETPIKGDV PACKHATIKWY AVAADTE®DY,
emione yia T SVO  TTEPITTTACEIC, CUMPATIKA KAl TTOOTEIVOUEVN, HE EUQACn OTNV
TTEOTEIVOLIEVN.

ATIO TO TTAMBOG TV OTOIXEIY TTOL TTPOEKLWAY QAIVETAI, TEAKGDG, OTI N TIOOTEIVOUEVN
AOon afloloyeital BeTIKA, W TAPEXOLOA CNUAVTIKA TTEQIBOPIA QVTICEITUIKNG ATPalEiag,
AM\Q KQl OIKOVOUIAS KAl AIoONTIKAG PEATIOTEWNS TWV YEPLPDY HE TTIOOKATACKEVACTUEVEG
SoKkoUG.



Mia  &iI6akTk  laTTeavik  TTapdéoon, T1ou TV Tapouoialovpe €60  EAGXIOTA
TpoTomoiNuévn, Mag dinyeital o1, pia pépa KATToI0¢ TAOLCIOG avEBECE G KATTOIO
HNXQVIKO va ToL PTIAEE! Lia MEAETN. ANG auTr Ba £mmperTe va eivarl katd To duvardv TEAea.
H avaBeon éyive, AAG o TTAOLOIOC YIA QPKETOLG WNVEG Sev TMEE kapia €iénon amd 1o
punxaviko, Mapafevepivog amo@Aacioe oTo TEAOG va TIdel va Tov Bpel, ommoTe EAaPe T
LEAETN N OTToIa ATAY APICTOLEYNHATIKA, AAA ATTOTEACLVTAY Ao EAAXIOTEG TeNIBEG. ALTO
Sev evOXANCE TOV TTAOLCIO0, OTAV OuwS {ATNOE va TTANPWACE, TAapaAiyo va AmmoBuunotl,
otav Tou {NTMBNKe éva LTTEPOYKO TTOTd. TOTE O UNXAVIKOG TOV 0dhYNCoE T¢ £va SMUATIO
Kal TOL £8&aife TWPEOVES OXESIV KAl LTTOAOYICU@Y TTOL £QTAVAV WEXQI TV OPO®N KAl
agopOoLTAV TO TIPORANKA TTOL TOL AvVATEONKE. “"ALTA eival N epyadia HOL TTOANQV
HnVGV", EiTTE O pNXavikog, “kal xapn o' autry KkatopBwoa ot TO0EG Niveg OeAideg va
TEPINAPRW OAa 6oa pov ¢nthnoare. Eival §ikaio va mAnpwBo Ox1 HOvo yI' auTo TTOL Tag

TapEdwaoa PO OAlYOL, AAd kKar yI' auta”.

H avapopd NG Tapamave 1I0Tepiag amoTeAe TN amravinon otny meavrv arropia "yiari
TO KLPIWG HEPOG EIVAI TOTO MIKPO CLYKPIVOMEVO LE TA NpocapTtriuara”. EEGAoUL eV sival
N TEWTN GOEA, TTOL APOL eEAVTANBOLY OAEC O SLUCKOAIEG KQlt EKTEAECOE Evag TERAOTIOR
APIBUOG TTAPASEVUATOV KAl apilBunTIKwY TTRAEswY TTEORAAE N ATTAGTNTA pE OAn T
yonteia TG, WG n TEAKN oepayida tng Emomung. Na va emainBeuTtel —yia AANn pia
(POoPA- OTI OTTOIOCHATTOTE EMOLLEL VA PTACE QUECTWS T’ QLTA S&v TO KATOPOWVE TIOTE .

Nari ev givar duvard va apxidel kaveig amod 1o TéAog!

O XapaKTPEAG TOL BEUATOG TNG £PYATIAG KAl TA VONUATA TOL LTTOXPEWTE OE APKETEG
TAPAXWENOEIG 0TNV KaBapevovoa. MOVoV ekel TTOL TO 0PBOS0E0 SNUIOTIKO AEKTIKO Kal

TOTTIKO B 06NYOLTE EVEEXOMEVG TE TTAPEKKAITEIC ATTO TNV EVVOIOAOYIKR eLBLPROAIA.

H peyaAlTepn euxapioTnon oTav TEAEIVE N CLYYPAPH WIAg £pyacdiag cival n dnuoaia
EKPEACN ELXAPICTIOV TIPOG EKEIVOLG TTIOL CULVERGAQY AUECA KAl EUPECA, KATA

MEYQALTEQO 1 HIKPOTEPO BABUO, GTNV OAOKANPWGN TNG.

Mot arm' OAa giparl euyvopuwy otov OAIM 0 OmMoIog WE TIMNCE WE TNV EUTIICTOGVOV TOUL
AVABETOVTAG HOL AQLTO TO EPELVNTIKO Epyo. EmMBLUG kal amd Tn Bion authy va
e€OHOANYNO® o1l avaiauPdavovtag Tny ekmdvnon TG £pyaciag tixa ocuvaiodnon, o
OTTIOIOG ETTIXEIPEL va AOCTEl Eva AALUTO TTPORANUA TIRETE va avappIxBel oTo 0pog NS
SLOKOANIQG MOVOG TOL KAl EPOCOV SeV LTTAPXEN EBVIKA 0860C YIQ TNV KOPLPN TTPETE VA
AvakKaALWEl TO OTEVO Kat SUCRATO HOVOTIAT!, TO OTTOIO OTAV TTROXWEEIC TTOAEG (POPEC,
YAuoTpdg, TméQTag, favaonkaveoal, XAaveg To nBikd cov, 10 favappiokelg,

omMoOoXwWEEIG, KEPSILEIG SPOUO, MOTTOL va &€IS ToV avoixTd opilovra.



EiuQl Mong ELYVOUWY OTOLG CLVASEAPOLS HUNXAVIKOUG oI otToiol pe Pordnaav
LTTEORBAANOVTRG, KAl MEPIKEG POPEC XWPIG va To &Epouv. To HEVIGD WEPOG TNG
£LYVUOGLYNG MOL amevBiveral oTov LI, Téyo 0 oToiog TTAVTOTE EDPICKE XPOVO
va «tpé€em pe TO Sofistik TIC SekABEC T@V SOKIHACTIKGV EPAPHUOY®V TOUL
TTOOTEIVOHEVOL TIPOCOMOIOUATog, Xweig Tn BoABead Tou 1o MpocapTtnua B Ba
ATav TOAL PTwXO.

Opeid® emiong BepudTATEG LXAPITTIEG OTNV TLVASEAPO ITLAIGVH TEWEYIAEOL
KaBog kalr otoug ouvadireoug HAla MamaddmovAo kal ITEPYIo MNTOLAN TTOL
BoABNOav OTIC TTAPAMETPIKEG avaAVaelg Ue TO TTROYPAuUa SAP 90 mmou kpiénkayv
AmaEaiTNTEG YIa TNV avAadeifn TNg MPOTEIVOUEVNG AVCEWG.

To XPEOG MOUL ETTIONG OTOV SIAKEKPIMEVO MENETNTH YEPLPWY KAl EKAEKTO ouvd&e)\cpp
ToL E.M.MT. | ZiyaAa yia Tn yevvaiddwpn Tapoxn GwToypa@IKol LAIKOV Kal GAA®YV
OTOIXEIWY apopdvTwy Tn vépupa Tpoouméta (MpePeva-Kalavn) tng Eyvartiag
0600 cival 16iaitepa Peyalo. OHOI®WG KAl aToV eATMSOPOPO VEO pNXaviko |.
MTTAATIOTTOLAO YIQ TNV ELYEVA TTAPAXDOENON PWTOYPAPIKOL ULAIKOL amd TN
yEQLPA Té6 (ATTPORAATA-LTPpLUGVAG) TNG ib1ag odov.

TENOG, ETMOLUG VA ELXAPIOTACW BEPUA TOV EVTETAAUEVO OUUPOLAO ETTI TWV
OTATIKGOV MEAETOV TNG METE IYIM, A.E. N. XaAdrtn yia tn cuumapdacrtacn Tou,
KABWS Kal TiIC M. Zapapd, A. OIKOVOUOoUL Kal A. Mavéra yia tn SakTuAoypapnaon
TOV KEWEVV KAl TIC A. Apoipidou kal E. MouBAvVOYAOUL YIA TNVETIUEAEIQ TWV

OXNHATWV.

@ecoalovikn lovAIog 2002

O EmMOoTNUOVIKOG LTTELOLVOG

l. A. TETOZ
Kabnyntng A.N.©.
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MIA MPOTAZH I'lA TH BEATIQZH THZ ANTIZEIZMIKOTHTAZ
TQN MEPIKQZ NPOK. FTE®OYPQN ZKYPOAEMATOZ MOAAQN ANOIFMATQN

I. Téyog, Kaényntnc A.M.©.

ANTIKEIMENO NMPOTAZHZ

H modracn agopd TIC YEPLEES [E TTPOKAT. SO0KOUG KAl guvioTaral aTn OVVEeETH TNG
OULVEXOUC TAJKAC KATAoTPWUATOS TOL LITOWN €60VG YEQPLPEPWYV KAl uE Ta VO
akEOBaBPAa, KATAPYOLUEVEY AQUQOTEPGY TWV AKPAIWV aPUV, LE KUPIO OTOXO TNV
avaBaduion NG QVTICEICUIKOTNTAG TOL TLCTAKATOG, KLPIWS KaTa TNV Kpioun Siaunkn
SIELBLVOT) TOL. AVTILETWTTIOTNKAY TA SOCKOAQ AEITOLEYIKA TTPORANLATA ATTO TIG EVTIATEIG
TV KATaQvaykaouoy, Ol OIToiol TMPOKUTITOLY @G QaTTOTEAECUQ TNG TTPOTEIVOUEVNSG
ouvSeong. H mAaka diakpiveral kata tn Siaunkn NG évvoia o€ {VES apPNYUATWTES KAl
PNYLATNEVES. TEAIKGG, TTOOTEIVOVTAl : @) Eva QvaALTIKO MPOTONOIHNA TTPOTSI0PICHOU
TV £K TV KATAVAYKATUWY EVTATEWY TOL @opéq, B) uia peBobog vmoAoyiouol NG
SIguNKoLS OMAICEWS TNC TAGKAC OTC pnydarwuéves Jwves g, (y) évag Turmog
akAovntou akpofaBpou kai, (8§ évac kardAAnNAOG QVTICEIOUIKOG EAEyXOG TOL

cLOTANATOG.



EIZATQIrd

YTd v Tricon Twv PEYGAWV QTTAITACEWY Twv CUYXPOVWYVY AVTICEICHIKWY KAVOVIOUWV
otov Topéa tnN¢ MepupoTtroliag, aAAd kal oe cuvtoviopd pe TIg OUYXPOVEG TAOEIG, Ol
omoie¢ Si1eBvwg guvoolv TIg robust bridges (Poetzl, M., Schlaich, 1996) mapouagialeTal
o' auth Tnv epyacia pia KATAQOKEUAOTIKA TPOTACGN TOU APOpPd TG YEQUPEG HE
TTPOKATAOKEUAOHEVEG DOKOUC TTOAAWY AVOIYUATWY, TWV OTTOIWY TO OIKOVOMIKS dvolypa
TWV QATVWHATWY KaBigpwlnke g uéyeBog NG Tdfewg Twv 35,0 m xai ol ATTOCTACEIG

TWV eyKapoiwv Sokwyv ata 3,0 m Ye KPITAPIO TV ATTOQUYH TNG EYKAPaIag TPoévTacng.

H TtoAudidomaagn Tou OTATIKOU CQUCTAMATOG TIOU ETIKPATNCOE OTO TAPEABOV 4N
lepupotroiia yia AEITOUPYIKOUG (EKTOVWON OUOTOAODIAOTOAWY) KAl KATACKEUAOTIKOUG
(rpokaraokeur)) Adyoug, oe ouvduaoud e TNV KATAXPNon Twv "avaAwoipwv"
(xpngévtwyv  avrikatdoTtaon)  OTOIXEIWV  TWV  YEQUPWY, OTTWE, Kupiwg, T1a
EAQOCTOUETAAAIKA e@EOpava, aAAd Kai Ol QpPUOoi, TTOU TTAPATNPEITAI TEAEUTAIWG Yia
QVTICEIOHIKOUG AGYoug, TTANV TNG YeEVIKOTEPNG OTATIKAG EUTTdBEIOG TTOU EICAYEI OTOUG
POPEiIG, CUVETTAYETAI KAl SPAPATIKEG ETTITITWOEIS OTO KATAOKEUAOTIKO (ApXIKO) Kabwg Kai

070 KOOTOG CUVTNPINCEWS TWV YEQUPWY, TO OTTOI0 £ICWVEI HE TO ApXIK.

2TV Tapolca £pyacia TapoucidleTal pia mTpowblnuévng povoAiBikdrnrag mpdraon,
EAEYXOUEVNG AEITOUPYIKOTATAG APEVOG KAl BEATIWHEVNSG QAVTICEICHIKOTNTAG QAPETEPOU.
Aut amodéxeral Ttnv, Yia oikovopikoUg Adyoug, Tapadodiakf AUCON TOU HEPIKWG
TPOKATAOKEUAOHEVOU @opea kal TpoUTToBéTer Tnv Umapén 1oxupwv akpoPfdbpwyv,
IKAVWY va avadexTolv TIG HEYAANG EVTACEWS QVATITUCOOHEVES EVTATEIG KUPIWG EK TWV
mapepTodifopévwy  cuaTtoAodiaoToAwyv. EIBikGTEPpA, n TpdéTACn TEPIAQUBAVEl TN
HOVOAIBIK oUvdeon Tng Ouvexoug TAJKAG KATAOTPWHATOS ME Ta axkpofabpa
KATAPYOUMEVWY OAWV TwWV apupwy, Kal Twv akpaiwv. Aiatnpouviai watégo, yid
AEITOUPYIKOUG Kai Hdvo Adyoug Ta eAacTopeTalAikd e@édpava kabwg kal Ta eykdpaia

stoppers.

H BeAtiwon tng avmigeiopikdTNTag £MITUYXAVETAl Yia TNS SITTAAG, €KTOG €KEivng Tng
TAGKag, Asitoupyiag TNG TAGKAG KATAGTPWHATOS Kal WG OioKOU HETAPEPOVTOS T
adpavelakd GEICUIKG @opTia dueca ota akpofabpa Ta otoia olovei "@pakdpouv" Tov
@opéa NG yEQUPAG. MANV TnG BeATIWPEVNG QVTICEICHIKATNTAG N TPOTEIVOUEV OUVAEDN

mpoodidel aTn YEQUPA KAl GAAQ ONUAVTIKA TTAEOVEKTAMATA, OTTWC :

a) ZrBapdrtnrag (robust) pe Tnv avaBdOuIon TOU CUCTAPATOS €IS TNV KATNYOpPIQ TWV

"EPPWHEVWV", (IOXUPWY, EK TOU PUWIVVUHI).



B) AVBEKTIKATNTAG, XGPN OTV KATAPYNON TWV aKpdiwv appuwy, ol otroiol amoTeAolv
KEPKOTTOPTES TNG SIABPWOEWS.

Y) Oikovopiag, AGyw Tng TAAPOUG KATAPYNOEWG Twv aAppwv, Tng OpacTikng
TEPIKOTIIG TOU OYKOU Twv EAAOTOPETAAMKWY eQedpavwy, Kai NG E£Tmiong
SpACTIKAG HEIWOEWG TNG EVIATEWS TwV HECORABpwWY Adyw TNG CUYKPATNONG TWV
KEQOAWV Toug amod Tov Oeopeupévo @opéa, KaBuwg Kar tn  duvarotnta
XpnoigotmoInoews g>1.

0) XPNOTIKAG AEITOUPYIKOTNTAG, HE TV TTARPN KATAPYNON TWV ApHWV.

€) AloBNTIKAG, ME TN duvartoTtnTa MEiwong Tou avaykaiou TAATOUG Twv OOKWV-
TPOTKEPaAAQiwy Tou Qopéa aTa Hegofabpa kKabwg Kal TWV JIATOPWY TWV KOPHUWV

TwV HECORABpWYV.

ANA®YOMENA AEITOYPIIKA MPOBAHMATA

Mo TtV amoKTNON TWV TAPATTAVW ONHAVTIKWY TTAEOVEKTNHATWY aITaITEITAl n
QVTIMETWTTION OUOKOAWY  AEITOUPYIKWY KATACTACEWY TIPOEPXOMEVWY QATTd EVTAOEIG
KATAVAYKQAOUWY, Ol OTTOI0I TTPOKUTITOUV W¢ ATTOTEAECHATA TNG TTPOTEIVOHEVNG oUVOEDN(
TAGkag — akpoBdBpwv. O1 TapedTTodIJOUEVEG OUCTOAOBIAOTOAEG KAl KUPiwg Ol
OUOTOAEG, TNG TTAAKAG KaTaoTpwuaTtog, emiBAAAouv TR AeiToupyia Tng TTAdKag kartd Tn
OIaUAKN Evvola TOU QOpEa Kal wg cuvBeTou eAKUCTAPA. Ta KUPIA QiTIa TTOU TTPOKAAOUV
TNV tavuon tou ev Abdyw eAkuaoThipa eival n Bepuokpacoiakn peTaBoAn, n &rfpavon tou
okupodepatog, Ta TrpdoBera  pbévipa kAl TA  KivATd@  @opTtia Baputnrag  Kal,

BEUTEPEUOVTWG, O EPTTUTHOC.

H idia wAdka, atmdé Ttnv AAAn pepid, evepyei wg OMBopevn Jwvn TG oUvOeETNG
TAakodokoU Tou @opéa yia GAa ta ¢opTtia Baplrntag wAnv Ttou idlou Bdapoug Kai
oTTwodnNToTeE aut n olovei Tpoévraor Tng Oev amroTeAei euvoikd dedouévo yia Tn
PNYMATWO NG KaI KAT ETTEKTAON TNV EKTOVWON TNG EVIACEWS TNG wW¢ €AKUOTApPQ.

AvTiBeta, euvoikd dedoueva Tou TTpoRAAPATOg atoTeAoly :

a) To piKpd pEyeBOG TwV BAITTTIKWY TACEWY OTA AKPA TWV AVOIYHATWY TWV €V GEIpd
ap@iepeioTwy oKWYV Tou Qopéa, TTpdyua To omoiov emITpéTel TNV £icobov TNG €K
TWV KATAVAYKACHWY PNYHATWOEWS O QUTEG TIG TTEPIOXES.

B) H "avripdpTion" Tou gopéa amé Tnv dpdon Tou EAKUCTHPA Kal,

Y) H Suvardtnta KAIHaKWOEws Twv Siapfikwy OTMAICHWY amd Ta dKpA TTPOS TO
E0WTEPIKS Twv QaTvwpdrwy dia tng otoiag Ymopei va e§ao@aligbei KABeoTWE
oportopdpPou PNKUVOEWS OTIG EVEPYEG, WG TTPOG TNV €mMSIWKOMEVN eKTOVWON,

PNYHATWHEVEG CWVES TWV AKPWY TWV QATVWHATWY.
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ITATIKH TOY ZYEZTHMATOZ

10 Zx. 1 SivovTal n 3iaTour Kal To akpaio THAHA £vOg Qopéa YEQUPAG TUYKPOTOUUEVOU
amd SoKoUG v OEIPA AU@IEPEIOTEG BOKOUG HE TUVEXA TTAGKA KATAOTPWHATOG KAl AppoUg
ota dkpa Tn¢ yéeupag. Emiong ato Mpoadptnua A divovTal AETITOHEPEIEG TWV HEAWYV Kal
ToUu TPATTOU KATAOKEUAG TOU TUTTOU aUTOU TWV YEQUPWYV HE TTPOKAT. dokoug. H TTAdKa
UTTé TNV eTmpponl Twy @opTiwv BapltnTag (ac@aAToTdTnTag, TEodpoHIa Kal KIvnTd
poprtia) TiBeTal UTTG CUVBETN KATATTOVNON KAPWewG Kal afovikoU e@eAkuopou. H
JeUTEPN £€VTAON, TOU KAUTITIKOU EQEAKUOHOU, EKTOVWVETAl OTAV TEPITTWON QUTA
HEPIKWE, AOYW TNG MIKPAG AVTIOTATEWS TwWV EAACTONETAAAIKWY EQESPAVWY O 0pICOVTIa

popTia.

TNV TEPITTWON TTou n TAdKa kataoTpwpatog ocuvdeBei pe avévdora akpoBadpa 10
cluotnua Xdvel Tnv eheuBepia Tou €vavtl opidovTiwv WETAKIVAOEWV Kal amd Baoikd
lgooTaTikd peTaBdAAETal oe umepoTaTikd. MAAioTa ARV Twv @optiwv BapuTtnrag
amelAeiTal  Kal  amdé  dAAQ  QiTia KATAVAYKAOHWY, OTwW¢g 1n  OepHOKPACIAKEG
ouaToAoBIacToAEG, N ERpavon Kal 0 ePTTUCHOG TOUu OKUPOdENATOG, Ta oTroia, edv Oev
UTTAPXE TO avTICEIoNIKO TTAcovEKTNHA, Ba kaBioToloav 10 OAO eyxEipNHA AOKOTTO AV N

gmikivbuvo (Kumar, 1994).

ZTa TAgicia Tng Tapoucag epyaciag emixeipeital pia  gAeyxopevn Alon  Tou
TpoBAfHaTog HE TN Bewpnon TNG TAAKAG KATACTPWHATOS WG EAKUCTIPA PNYHATWHEVOU
OTIg {WVEG TWV AKPWY TWV QATVWHATWY TTPOE EKTOVWON TNG EVTACEWSG. 2TIG KEVTPIKEG
TEPIOXES TWV QATVWHATWY N TTAdKa Bewpeital appnyudrwtn Adyw ThG UTTEPIOXUCEWS
Tou pdAou Tng wg BAIBopEvng Jwvng TOU GQUOTHUATOG TWV EV CEIPA AU@IEPEICTWY
OoKWv. ZTO OnuEio autd Ba TPETTEl va UTTOPVNOBE 0TI of BAITTTIKEG TAOEIG TNG TTAGKAG
w¢ HEAOUG TNG OTadIaKWG HopPoUpevNG cuvBeTtng diatopAg TTAAKOOOKOU Eival OXETIKWG
MIKPES Kl o@eidovTal pévo oTa TPAoBeTa PoVIHA KQI T KIVATA QOPTIa Tou Qopéa, ZX. 2.
Emi mwAéov n amdavrnon ortnv mlavh évotacn, av eivai duvarov va yiver dekTh pia
pnypartwaon otnv mTAdka, debouévou o1 o Kavoviouog Zkupodéparog (EKQZ 2000)
atrodéxeTal TNV TEPIOPICHEVN Kal OXI TN HEPIKA TTpoévTaan, eival 6T utTrdpxel Trapdpaocn
poévov Tou ypdpuartog kail éx1 Tou Tveluartog Tou KavoviopoU ka®' écov n pnyddtwon
dev  amelhel  toug TévovieEG 01  OTroiol  gupigkovTal KAAd TTpo@uUAayuévol  OTIg
TTPOKATAOKEUAOHEVEG VEUPWOEIS Twv Ookwv. EZAAou kar oto dpbpo 15.3 Tou
Kavoviopou yivetal Adyog yia amodekTéS pwyHES KATW Twv 0,2 mm OE TTPOEVTETAUEVOUG

PopEiG.
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NAdka npooBdoewc %ﬂl

Onéc _twv _avtnpibwv

TOMH A-A

Auo tolxol ovrsmorpob\

KAT €NéKTAON TV eEWTEPIKWY
avtnpidwy

he=.275 by =.20

/"”{—-’-‘

MAdka aolvdetn pe ta
TOIXWUATA QVTENIOTPOGNC

MNpdnAake

Egébpavo/

Aiadokia—Stopper

\Téooeotg avtnplbeg kat'enéktaon
Twv dokwv Tou opéa

} 4.30 4,20 1.50 }
~ i 10.00 |
T )
OI
N
2.00 1.5
+h = 275”+ = 26*
8 i
T , 3
g 501.00/50 1.20 |.}eq |30’
o i
SN | o_.,_ ; i
= Y| [,
! —— _A_ - \.\ _-? .A_
l .
| 8 7 ~H Oia8okiba okupobeteital
o / ev enagh xwpic NPéoguOn
| 4 A (Buvatdtnta aAdaync €¢eSpdvwv)
S N |
R |
. !
[ g |
Tolxoc avtemotpogic ' !
I ot ’
—S 1
IS l

Ix.4 — (a) Mopgoloyla akdovritou akpoBdBpou pe uo eowTepikéC avnpideg
(O avaypagdpevee Siaotdoeic elval evBeIKTIKES).
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[MAdka npocoBdoewc

TOMH A-A

Aokde 100/350 /

Auo tolxol cvrsmotpb

KAT €NéKTAON TWV e€ WTEPIKWY
Sokwv Tou gopta

E@évﬁgovo/‘ ‘ |

[Adka aouvdetn ye ta
TOIXWUATA QVTENIOTPOGNC

[pbnAake

\AigdokiSa—Stopper

Auo_avtnpiBec katenéktaon

TWV E0WTEPIKWY SOKWvV Tou Gopéq

4 2.60 5.90 1.50 I
e ) 10.00 %
R OI
|
| 3.50 1
he=.27° = 26+_
[ O 1
I S |
8 L
= 3.00  }5q1.20|.6q |30’
o 30 |
~ | o—"— ------- ::.::t::;:ﬁ
I S N
=LA = A
: Al ™ __a
!
| 8 _ H_ Siabokiba okupodeteita
P« eV enaeh xwpi¢ npdoeuon
R S 21 (buvatétnta aMdaync epedpavav)
o S |
L < N |
| :»—---- 3
| | !
Q
I Q ;
| !
Tolxog — =
QVTEMIOTPOGAC e < N |
3 |

¥x.4 — (b) MapaAAayrh axAovritou akpoB&Bpou pe eykdpoia Sokd 100/300 (xwpic avinpideq)
(O avaypagépeves Biactdoeic elval evBEIKTIKES).
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210 Zyx. 3 divetal Aemropépeia TNG SIAHOPPWOEWS HIGG TUTIKAG ECWTEPIKNG OTNPIEWS
TOU Qopéa £1i pegofdaBpou. H aguvdetrpia TAdka wdayxoug 0,20 m kair avoiyparog 1,50 m
popei va dexBei OUYKEVTPWHEVO KIvRTO @opTio TG Ttafewg Twv 150 KN pe pikpd

OXETIKA TTOOOOTA SIAUNKOUG Kal eykapaiou omTAiouou.

Z1o ZX. 4 divetar emiong n Topn evog akAovATou akpofdBpou Kal n AEMTOHEPEIT TNG

OUVOETCEWS TNG TTAAKAG — EAKUGTHPA HE AUTO.

Eivar @avepov 611 n kpiciun yia Tnv TAdka — eAkugthpa £vraon cival ekeivn Tou
EQEAKUOUOU n oTroia OXETIeTal PE Tn POVIHN ETMIPPON TWV EVEPYWV £K TWV QOPTiwv
BapuTtntag KaBwg Kal TwWV CUOTOAWY §NPAvoews Kal EpTTUCHOU, N OToId AvVAIPEi Kard
MEYQ HWEPOG 1 Kal UTTEPKAAUTITEI Ta atroTeAéopara TG Hovadikig aitiag BAITTTIKAS
EVTACEwWS, Tou civar n Bepuokpaciaky avgnon +20°C xard to DIN 1072 (1988). H
TAAdKa — OiOKOG ETTOHEVWG Ba TPETTEl va QVTINETWTTIOTE OTA KEVTPIKA TUAMATA Twv
PaATVWHATWY Wwg BAITTTAPag, Adyw TG UTEPIOXUCEWS TOU POAOU TNG wG BAIBopEVNS
CUVNG OTIG TTEPIOXEG AUTEG, EVW OTA dKPA TWV QATVWHATWY N CUVEXHS TTAGKA EVEPYEI
Ww¢  pnydatwpévog eAkuoTtipag petaBAntol, katd TN SlgunAkn  évvold, afovikou
EPEAKUCTIKOU  QopTiou Adyw TNG UTTEPIOXUONG TWV ATTOTEAEOHATWY  OIKEiWV
Katavaykagpwy €vavTi eKeivwyv TG Kapwng, IxX. 5. Nepapamiky amoédein g
duvatotnrag €10630U NG PNYMATWOEWSG HOVO OTNV TAGKA Kol 6XI OTOV KOPHO
TAakodokou d68nke rdon (Téyog, 2000), Zx. 6.

Eva xatdAAnAo Tpogopgiwpa yia TN oTaTikR avdAuan evég @opéda pE GUVEXH TTAdKa
HovoAIBIkwg ouvBedepévn Pe Ta akAdvnTta akpoBabpd Tou diverar ato IX. 7 (a), (b), (c).
ZTIG TEPIOXEG TWV PRYHATWHEVWY Jwvwv gpgavifovral HIKpoAIoBRoeig kal Bev 10XUEl N
apxn tng emmedoTNTAG TWV JIATOMWY yia Tn CuvoAikh ouvBetn Siatoprj, CEB-FIP
(1991).

MHXANIKH LYMMEPI®OPA EAKYZITHPQN O.L.

H mepiBoAn pdRdwv otrAiopol pe gkupddepa TANV TNG TPOOTATIAG TTOU TOUC TTapPEXE!
EvavTl S1aBpWOEWS, BEATILVEI KOl TN UNXAVIKA CUHTTEPIPOPE TOUS WS EAKUOTAPWY, AGYW
TNG TUVEICQOPAG TOU OKUPOBEUATOS OE EPEAKUONO peTagU Twv pwypwy, CEB (1991),
kai DIN 1045-1 (1997).

Ma mig avaykeg Tng mapoloag epyaciag avri Tng 1doewg Tou XdAuBa o, emivoriBnke n
I0€AT TAON TOU OKUPOBEUATOS TOU €AKUCTNAPA Kal pe BACH auth kataokeudlovial Ta

OlaYPAMHATA TACEWV — UNKUVOEWV EAKUTTAPWY e SiIdQopa TocooTd otTAIguoU, Zx. 8.
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O1 £8I0WOEIC UTTOAOYIOHOU TWV XAPAKTNPIOTIKWY TETAYMEVWY TOU SiaypAauparog yia

UAIKG@ C25/30 kai S500 divovral TapakaTw :

Ow = — = E.(1+ap)e yla 0<o < fy
AC
Oy = fo + 30p ka1 €=0,15% yia o= f kai o = 30 MPa
1,05f, + 39

O = 1,3 (f4+30p) kal g=———— YIQ Og = Cgn

pE,
Oy = pE.£+0,25 f,, YIQ Oy <0, <f,

f, +30
e, =22 0 15%
PE,

210 ZX. 8 divovrar gg amAotroinuévn HOP®@N O KAMUTTUAEG MNXAVIKAS CUUTTEPIPOPAS

EAKUCTAPWY UTTO ETTAVAAANTITIKN Hakpdg Sidpkeiag @épTiong yia ta didgpopa TTogoaTd p.

Eival aglomapartipnTo oto ZX. 8, 0TI O€ TEPITTWAOEIS EAKUCTAPWY HETABANTOU agovikou
EQEAKUCTIKOU @opTiou, OTTwg n egeraldduevn TEPITTTWON TPOKEINEVOU VA £€XOUME
otaBepn uAKUvon Katd 1o PAKOG, Toug Ba pétrel va S1aBETouv KAIMAKOUMEVO TTOCOOTO

OTTAIOHOU avTiOTOIXO HE TO QOPTio TOUG.

Ocov agopd Ta evdedelypéva TOCOOTA p TTOU OXEeTifovTal Pe Tov 1810M0P®O EAKUCTAPA
Tou TpoBAApATOg KAT apxdg £va oAU ocuvtnpnTiké €AAXIOTO TOCOOTO TTOU Ba TTPETTE]

va 1oxuer gival, pe Baaon Tov Kavovioué Ixkupodépartog (2000).
minp = 0,85x2,6/240 = 0,92%

To moooaTé autd 1oXUEl yia Tro1dTnTa okupodéuartog C25/30, Siduetpo pdRdwv D14,
ATOC0TACEIS PABOWY 7,5 cm CUVBAKES TTPOEXOVTOG EQEAKUTHOU Kal SUOHEVEIC CUVBNKES
3,4 mepIBdAAovTog pe emiTp. €0pog pwyung <0,1 mm. H ouvinentikg auty emiAoyn
KpiBnke OKOTIUN TTPOG KAAUYWN Twv aBeBaloTATWY Twv TapadoXwyv Kai Kupiwg exeivng
wou OxeTiferal pe TN WMETABOAN TNG a§ovIKAG SUVAUEWS KATA HAKOG TWV PRYMATWHEVWY
eAkuaTipwy. Mpayuar, evw n karnyopia cuvBnkwy TepIBAAAovTog eival 2, yeyovog TTou
Ba ékave amodekTd 1O €UPOG Twv 0,2 mm, evroUTolg 8 BewWPABNKE AVTIOIKOVOMIKA N
egaoc@alion uiag e@edpeiag, n omoia kaAeital va Taier poAov avaAoyov Ue eKEivov NG

TAACTIHGTNTAG TNV QVAKATAVOUN TNG EVTIATEWS TWV KAUTTTOUEVWY OTOIXEIWV.

Me 10 minp Ba TpPETEl va oTTAIOTOUV 01 TTPAKTIKWG APPNYHATWTIEG KEVTPIKEG TTEPIOXES
TOU XUTOU £TTi TOTTOU TTAXOUG TWV TAGKWY TWV QATVWUATWY, £VW TO HEYIOTO TTOOOCTH
maxp Tou Ba emiAeyei, Ba avrioToixei oTIg OUVBETAPIEG TTAAKEG TWV QATVWHATWY.
MeTagu Twyv dUo TTeploXwWyV TO p Ba TPETTEl va KAIHAKWVETAI KATA TPOTTOV WOTE va IoXUE]

Kata 1o duvardv n rapadoxr g iong uNKUVOEWS OTIG PNYHATWHEVES JWVES TNG TTAGKAS

KATaoTpwHaTog Adyw Tng METABOARS (MEIWOEWCS) TNG EPEAK. BUVANEWS TNG TTPOS TO

13
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E0WTEPIKO TwV QaTVWHATWY. Evag 1€1010¢ TPOTTOG KAIHAKWOEWS HETAEU maxp kai minp
mpoTeivetal oto ZX. 9, éTou amd éva maxp = amd P14 /7,5 yivetar yetaBaon oc Eva
minp amé @10/7,5.

H kAigdkwon kpivetal amapaitntn AOYyw TNG KATAKPATACEWS PEPOUG TNG EPEAKUOCTIKIG
duvdpewg TNG TAAKAg — eEAKUCTApa oTn dieTiQAvela amd Tov Kopuod, 2X.5 kat 7 (b).

AT 10 ZX. 8 TPOKUTITEI KON OTI TO HAKOG PNYHATWOEWS TWV AKPWV TWV PATVWHATWY
Loy €TNpedletal amd dUo Bacikolg Tapdayovteg : (a) ATd Ta evepyd €K TwV QopTiwy
BapuTtntag Tou Qopéa 1Tou KaBopifouv TO PEYEBOG TWV AVTIOTEKOHEVWY OTNV £EATTAWON
NG PNYHATWOEWS BAITTTIKWY TACEWYV TNG TTAAKAS w¢ BAIBOpeEVNG {wvng TTAaKodoKOU,
(B) Ao 1o péyeBog Tou Katavaykaouol (CUOTOARG) 0 oToiog ek@pdleTal o€ 1I00dUvaun
Beppokpaoiakn peiwon T kai, (y) Ao 10 maxp 1o otroio Sivel tn duvardTnra Baeeigg
digioduong TNG PNYMATWOEWS TIPOSC TO EOWTEPIKO TwWV  @QATVWHATWY, OnAadn

TTPAYHATOTTOINCEWS HEYAAWY TIMWV Leg.

O1 duoTtéveleg Kal ol akauwieg oradiou Il Tou amaitolvral yia T OTATIK £TIAUCH TOU

TPOCOUOILVHATOG TOU ZX. 7 utoAoyifovTal w¢ e€AC :

H duotéveia Twy pnypatwuévwy Jwvwy gival duvaTtév va UTTOAOYIOBEI TTPOTEYYIOTIKWG
HE TNV UTTOKATACTACN TWV KAPTTUAWY TOU XX. 8 HE YPUUMIKES (avaAOYIKEG) eKPPACEIS,

oToTE N NToUMEVN €PEAKUCTIKA SUCTEVEIQ TTPOKUTTTE!

N/e = 12(0,12-p) E;A, =~ 1,2 E.A,,
610U

E o péTpov eAaoTikdéTNTAag TOU XAAUBQ

Ag TO €uBadOV TWV CUPHETPIKWY TTAVW KATW Kal, evOEXONEVWG, evOIQUETWY OTPWOEWY

OTTAICHWV TNG OUVBETNPIAG TAAKAG Kal

12(0,12-p)=1,2 eivar o 6pog Tou AauBdvel uméyn TNV €uvoikf €mpporf Tou
okupodéuarog otnv amédoon Tou gAkuoTtipa. Zro lMapdpTnua tng Tapoloag divovral
TEIPAPATIKA QTTOTEAECTUQATA ETTT EAKUCTAPWY, OI OTTOI0I POPTIOTNKAV KAl ATTOPOPTIoTRKAV
emavaAnTikwg. Ta teipduara €yivav oto Epyactripio Zkupodéuartog Tou AMO utéd v
kaBodnynaon Tou YteuBuvou Tou TpoévTog Mpoypduparog (Téyog K.a., 2002)

H duokaupyia otadiou Il Tng cuvdetnpiag wAdkag utmoAoyiletal oto Zx. 10, oTo OTOiO
OiveTal Kai n OUOXETION TNG TPOTEIVOUEVNG EKTIUNONG HE avTtigroixn Tpdtacn ¢
Oiebvoug  BiBAioypagiag (Cordina 1992). Ta euvoikoTepa amoTeAéopara  Tng
TPOTEIVOUEVNG AUONG SiKaloAoyoUvTal OTnNV TTPOKEIPEVN TTEPITITWAN AT TO YEYOVHS OTI
N Kapyn ouvdiddetal Ye TPoEXOVTA aovikKO EQEAKUCHO, N CUVUTTAPEN TOU OTTOIoU KAVE!
peaAigTikn, TNV Tapadoxr TG ouvoAikAg avaAfwewg Tng SUvapng tng BAIBOMEVNS
¢wvng amd Toug BAIBOHEVOUG OTTAITHOUC.
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ME®OAOAOTIA YNNIOAOFIZIMOY MAAKAL - EAKYZTHPIA

$10 Ix. 11(a) TpoTeivetal éva TG TPOCPOPO Yia TG EPAPHOYEG TTpOoTOpOiwua
OUYKPITIKWS WE EKEIVO TOU ZX. 7. AUTO TPOKUTTEl WE TNV £§a0QAAiON KATd TO duvardv
OTaBEPAC OXETIKAG MNKUVOEWS WE KATAAANAN KAIHdkwon Tou OTTAIoNOU KATA PAKOG TWV
PNYHATWHEVWY TIEPIOXWY TnG ouvexoUg TAAKAG KATACTpWwHATOG Tou dpolv wg
eAKUOTAPEG. ZTO (810 oOxApa JdivovTal TOCOTIKWG KAl Ta EVEQPYA WG TPOg TOV
Katavaykaouo goptia Bapurtnrag, wpoécbeta pévipa kal kivara kara DIN 1072, yia 10

ouvnBeg TAGTOG TwV YeQuUpWY TnG Eyvariag Odou, 2x. 1.

OTTwS G OAEG TIC TEPITITWOEIG TWV UTTEPCTATIKWY CUOTNPATWY ATTaITEITAl TTPOEKAOYN
BIATOHWY £TO1 KAI OTNV TTPOKEIPEVN TEPITTWON TPOEKAEYETAl 1] BIATONA TwV SIAUAKWY
OTTAICHWV EAKUCHOU KAl KAMWEWS, TwWV CUVIETApIWY TTAaKWY. ETmiTAéov ataiteitar Kai

gid TTPOEKTIUNGN TOU PMAKOUG ETTIPPONG TNG PNYMATWOEWS Loy

KpitApio yia tnv efakpifwaon tou 0pBoU 1 un TNG TPOEKTINNONG TOU Ly, QTTOTEAED N

TAPAKATW OXECT HECW TNG OTTOIAG EVTOTTICETAI TETUNHEVN TOU TTEPATOG TOU Loy -

(X=Lex)
M191+q+Q+T _ f N1g1+q+Q+T
- S
Wz‘eff Ac.eff

oTToU
M, g +qeaet EIVAI N ETAAANAIG TWV POTTWV OTNV TETUNHEVN X=Ley
N, 5 q+ae1 EIVAL N EQEAK. SUVAUN TWV EAKUCTAPWY OTA AKPA TWV PATVWHATWY

W, o KQI Aoy EIVAI QVTIOTOIXWG, N EVEPYOS OTOV EQEAKUCUS POTIT AVTICTACEWS TOU AVW
TTEAUATOC Kai N evepydg diaTopn Tou @opéa OTIC OTToieg TPoPaAvws e CUPMETEXOUV Ol

TPOTAQKES.
Ooov aQopd TNV TTPOEKTIMNGN TNG TIWAG TOU L.y auth ptropei va AauBavetal eAAsiyel

aKpIBeoTépag TPOoEYYioEWS Loy, = 0,20 L.

Katomiv ot akpifeic TiHEC TOU Loy kal Tou N gival duvatdv va Tpokiyouv amd autiv v
TTPOCEYYIOTIKA OTATIKA €TiAuon pe tn Bonbeia piag Bapiotikig peBddou, diadoxikwv
TTPOCEYYIOEWV KATA TNV €QAPUOYA TNG OTToiag eMISIWKETAI 0 KABOPIOUOG TOU TTEPATOG
TOU Loy pE Bdon tn 816pBwan AN NG TiHAG Tou N TTOU TTPOKUTITE! ATTO TNV EQAPHOYA ThG

OXECEWG !

M, (g);::if(f))ﬂ'(yz,eff' 0,5 Nyerr) AN = W, o (fer -
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H S10pBwpévn TIUA TOU Leg; yia TO Bpa i TG ue@b6dou mpokUTTEl atrd TNV avaloyia

N, 2l +265
N, +NA, ~ 2L, +265

eff,o

émou 10 pAKog 2,65 m(=1,50+0,20+0,20+0,75) exppdlel Ta exarépwOev Tou OTATIKOU
avoiypato¢ L evepyd MAKN NS TAAKAG — €AKUCTAPA yia TNV TEPITTTWON ToU

TPOCOUOIWHATOG Tou 2X. 11(a), Kai

N, eival To afovikd evtaTiké péyeBog¢ TnNG TTAAKAG, TTOU TTPOEKUWYE ATTG TNV OTATIKA

eTiAuon.

To amaitoUdevo TOOOCTO p TOou OBlapnAkn OTTAIOUOU TwV CUVIETNPIWV TTAAKWY TOU
OUOTAMATOC TTPOEKAEYETAl AauBAvoVTag Ut Owiv TNV TROEAEUCH TNG EVTACEWS TNG, N
oTToia TPOEPXETAl KUPIWG atrd Tov KAaTavaykacoué tng mapedmodifouevns CUTTOARS Thg
kar O6x1 améd cuppartikd @oprtia. Tuxdv umeptipnon Tou TooooToU p odnyei o€
UTTEPACPAAEID. AVTIBETWG Of TTEPITTWON QAVETAPKEIAS TOU TPOKUTITOUV YyIa TOV
eAKUCTAPA TAOEIG XAAUBQ O, HEYAAUTEPES eKeiVWY TTOU amaitel 10 KATw Tou 0,1 mm

€UPOG TNG PNYHATWOEWG, TOU TEBNKE WG ouvTNENTIKOS 0TAX0C £€ apXnS.

H tumkf yépupa tou £x. 11(a) utroAoyioTnke pe Tn Bondela Tou Mpoypdauuarog Sofistic
yia 31a@opeg TIHEG TTOCOOTOU OTAIcUoU p Kal Igoduvaung Bepuokpaciag T, n omoia
EKTTPOOWTTEI TNV €TAAANAIQ Twv opdonuwy AITIWV TWV KATAVAYKACHWY (Beppokpadcia,
¢gnpavon kai epmmucpég). Ta ATTOTEAECUATA TWV EVTATIKWY KATATTOVACEWY TG SivovTal

oTo lMpocdptnua B.

YtroAoyioTnkav n e@eAKUCTIKY dUvaun KAl n KAUTTIKA EVTAon TwV CUVSETAPIWY TTAGKWY
yla TNV Kpioiun AEIToupyikny @opTion umd TNV emAAAnAia Twv evepywv @opTiwy
Baputnrag tou Zx. 11 kal Twv 100dUvauwy Katavaykacuwyv T=-50° 60° kai 70° C
otoug otroioug TrepthapBavovral n kata DIN 1072 (1988) peiwon NG Bepuokpaaiag

T=-30° C KaBw¢ Kal 0l OUOANUESG TTPOG UUTAV CUCTOAEG ENPAVOEWS KAl £PTTUCHOU.

210 Zx. 12 divetal pe Baon ta “avaAuTtikd Teipduara’ g Tapolodag TToU TEPIEXOVTAI
oto Mpocdptnua B, ol ypa@ikég TTapacTdoels Twy OXECEWY UETASU TWV : (A) TTOCOOTWV
OTAIoHOU TNG TAGKAG — eAkuoTApa p, (B) Twv afovikwy e@eAkuoTikWY dpdoswv N, (y)

TWV 10000vapwy Beppokpaciwy T, kai (8) TwV EVEPYWY PNYHATWHEVWY UNKWV Ley.

O Aettoupyikdg  €Aeyxog yia Tt ouvleThpia TAdKa—eAkuoTApa, vyivetar yia duo
Bpaxuxpovioug AeiToupyikoUg ouvdiacuols dpdocwv. O TPpwTog EAEYXOG AQopd ToV
QUOHEVEDTEPO AEITOUPYIKG cuvdiaopd Twv @opTtiwv BapltnTog, yia Tov oTroiov gival

TpoExouoca n kAapyn. O JeUTEPOG €AEyXOG a@opd TV TponyoUHEVN @OPTION Kai
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ETITPOOBETWE TN HEyIoTN 1I008Uvaun Bepuokpacia T. T’ QUTAV TNV TEPITITWON TTPOEXWY

gival o epeAkuopdg Kal n diaoTacioAdynan yivetal ye Sia@opeTIKOV TPOTTO.

OTwe Tpoavagépdnke n TOTTOBETNON TEPICOOTEPOU TOU QTTAITOUMEVOU diapunKn
omAiopoU odnyei og uTrepac@dAcia, SnAadn pwypés kKATw Tou emiTpeTmToy 0,1 mm, evw
avTIfETWG, N AVETTApKEIa OTAIgHOU olnyei o HIKPOTEPA L.y KAl amapddekTo £UpOg
PWYHWY, KaBooov TO TPORANHA aVvTIMETWTTIETAI HE evepyoTroinon (pnyudrwaorn)
MIKPOTEQOU WAKOUG TNG TTAAKAG — EAKUCTAPA ME ATTOTEAECHA TNV AUENON TWV OXETIKWY
HNKUVOEWV OTIG pnyHaTtwuéveg JWVeG, Kai KAt emeékTacon aufnon Ttou eUpoug Twv
pwydwv. Eivai autovénTto, 611 étav n yépupa eivar a@dpTIOTn, XWPIG KivnTa QopTia, ol

OTTAICUOI TOU EAKUCTAPA AEITOUPYOUV UE HEIWHEVES TATEIG.

zro Zx. 11(b) Sivovral Ta amoteAéouata piag AUCEwS yia ouvron dedopéva Twv uoyn
yepupwy (L=33,0, b=12,0, h,=2,15 , h,=0,20 , h(potA.)=0,075 m, A, = 5,92 (5,10)m?,
J. =3,072(2,784)m*, y,/y, = 1,486(1,42)/0,664(0,73)m, T = -50° C, KAdan 60/30) :
Ler = 0,20 L, A=3x20,5=61,6 cm?m (c@eAkuduevor otrAiopoi Siatacodéuevol oe 4
OTPWOEIG KAIHAKOUUEVO!I O0€ KABe oTpwaon Katd 10 ZX. 9 e diagopd @acews 1 papRdou
avd Siadoxikr aTpwaon), A,p=20,5 cm?¥m mTdvw +20,5 cm?m K&Tw (KAPTTTIKOI OTTAIGHOI).
Eival autovénTo 611 ava diactiparta givar duvatov va yivouv KaTAAANAEG TTUKVWOEIC Kal
apaiwcelg paBdwv pe oT1éxo TNV Aavern eicodo Tou dovnTh yia TNV KaAUTEPN
OUUTTUKVWON TOU OKUPOBEPATOG, TO OTTOI0 JEOV va UNV UTTOAEITTETAl TNE KATNYOPidaC

Kabicewg S;.

H Adon auth eival duvatov va BewpnBei TPOOEYYIOTIKWS KAl YEVIKAG £QAPHOYAS. Adyw
™G ouvTnENTIKOTNTOG TNG HAAIoTA KAAUTTTEl Kal Igoduvapa T>50° C (guoToAn). ZUpewva
pe Ta amoteAéopara tou Mpooaptiparog B, yia T=60° C, dnA. augnan 20% Tng evidoswg
TOU KAtavaykaogpou, n avrioroixn €miBdpuvon Tou eAkuoTApa eival kdtw Tou 5%. ETmriong
yia y, = 0,7 oTnV KQraotacn twyv Bpaxuxpoviwv cuvdiaguwy dpdoswy amaitodvral Hovov
Ta 2/3 1wy digprikwy omAicuwy (Mpoadptnua B). Inueiwtéov 4TI, €TeIdr] 0T0 TPGRANUA
TTPOEXWV EiVal O KATAVAYKAOWOG ATTOKTA WeYAAn onuacia n SIGUETPOS Twv pARdwv TTou
Ba xpnoipotroinBolv. Me piIKpOTEPEG BIAPETPOUG ETTITUYXAVOVTAI MIKPATEPA TTOCOOTA
oTAigHoU p, pikpéTEPA N Kai pikpdTtEpa Loy, ZX. 12 M.X. pE TN XpnoidoToinon diapérpou

210 avri @14 10 TOOOOTO p UTOpPEi va PelwBEl TrepiTou 010 WIoH, IX. 12.

InuelwTtéov, etiong, 6T We TNV algnon Tou ApiOUOU TWV AVOIYHATWY N EKTOVWON ToU
Karavaykaopou eival euxepéatepn, €meldn katd Tov Kavovioud @Qopticewv ta TpoTUTIa
oxnuara @optifouv PHOVOV £va €K TWV QATVWUATWY. Me dAAa Adyla n olUvdeon ouupépel

TEPICOOTEPO OTA TTOAAG avoiypata kai gival eTax8ng yia yépupeg evog avoiyuartog.
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ANTIZEIZMIKOXZ EAETXOL

H evioxuon tn¢ TAGKAG TOU KATAGTPWHATOG HE I0XUPOUS BIAMAKEIS oTTAIGHOUG yia va
QvTETTEEEABEI, TUNUATIKWG, 0TO pOAO Tou eAkucThpa Trou eTIRAAAEl N oUVOEDT TNG HE TA
akpopabpa Tou ouCTAMATOS, TNV éxouv BN TPOETOINdoEl KAl yia évav Tpito polov,
EKEIVOV TOU £TAPKWC oTAIopHévou Biokou (Sokou), Tou Ba kAnBei va avaAaBer otnv

TEPITTWON £vO¢ £YKAPTIOU TTpog TN YEQUPQA OEIoHOU.

To iS50 1ox0el aoPAAWS Kal yia Ta akpoBabpa ta oTmoia KaBwg £xouv igxupoToindei
apkoUVTWGS, WOTE va Tapaueivouv  akAovnta utd  TIG ECQIPETIKWG  QTTAITNTIKEG
AeIToupyikég ouvOrKeg, Ba TPETTEI va KPATACOUV TN BEon Toug Kal UTTé Ta akpaia gopTia

TOU gEIouOoU oXedIaCHOU.

AGYyw TNG HOVOAIBIKAG oUvSeang Twv akpoBdBpwy pe TRV TAAKa — digko Tou Qopéa To
ocvotnua kard Tn Siapnkn SigvBuvon, n oToia yia TR CUPBATIKA TTEPITTWON
QVTIMETWTTIOEWS Pe Toug OUO apuoug oTa dkpa, eival kar n TTAEov €maxOng ek Twv
UTTOXPEWTIKWG  e€eTalopévwy olPewva pe Tov Kavoviopd KaBétwv HETAGU TWwv
opifovTiwy S1eBUVOEWY, EMITPETTETAI VA EEETAOTEI HE ETTAPKI) TTPOOEYYION AQuBavouévou
utr’ dyiv Tou akAovritou Kkatd Tn SiapnAkn d1e0Buvon poAou Twv akpoBdaBpwv. O1
adpaveiakég dpAoEIC OTO QOpEéa yia To BlauAkn CEiopd Ba utroAoyifovTal YEVIKWG HE
Bdon Tn pEYIOTN UTTOAOYIOTIKNA £8A@IKN €TITAXUVON A, XWPi¢ acpartikr pyeyéBuvaon kal

HE TIMK CUVTEAECTR guuTTEPiPOopAg q=1, 2x. 13.

InuelwTéov, OTI Ta €AACTOMETAAAIKA e@Eédpava Tou XpnoigotrolodvTal yia tn OTAPIEN
Twyv doKWvV UTToAoyifovTal ATTOKAEICTIKWG YIA Ta @opTia Baputntag Tou Qopeéa Kal Td
TAXN TOU TTPOKUTTTOUV ATToTEAOUV KAAOMA €KEIVWY TTOU Ba ATTAITOUCE pia cupBartiki

AVTICEITUIKA AVTIHETWITION.

Ogov agopd TO CEICNO KATA TNV eykapola dievBuvon pe Bdaon 1N HEBODO TNG
Igoduvaung aTaTikAg  @opTiong, n  1810TeEPiodog TOU CUCTANATOG HTTOPEl  va
mpocdiopiotei pe TNV Tapadoxn TWAAPOUG TAKTWOEWS TOou JdiokKou Tou @Qopéa aTa
TTPAKTIKWG JOTPETTA akpofabpa kal e eAatnpiakég oTtnpifeig oTig BECEIG Twv
HeooBdBpwy. Zto ZX. 14 divetar o mpoodiopionds agpevag tng 16iomepiodou T Kal

AQETEPOU TOU CUVEXOUC OEITHIKOU QopTiou pe(x) katd AASHATO (1997).
Na tnv efacedAion yia ta akpofaBpa ocuvlnkwyv MeEYAAng duaTpewiag kar kar
ETEKTACIV TTAKTWOEWS TNG TAdKag — diokou ota akpéfabpa atmaiteital o EAEYX0G TNG

OTATIKAG 100PPOTTIAG Twy, ToUu TepPIAaUBAvel Toug cupBartikolg eAéyxoug oAoOROEWG,

avaTtpoTAS Kal edA@oug BeUeAIWOEWS, va CUNTTANPWOET pE Evav EAEyX0 QOTPEWIAG. ZT0
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Tx. 15 Biveral pia IKQVOTIKI} TTPOCEYYION TOU £V Adyw TPoRAANATOG KAl TO KPITHPIO

aoTpewiag avdyeTtal aTnV Ikavowoinon Tng akdéAoubng aviowaong :

Mga € Rsq + Rpg

étTou

Mqq E€ival N IKQVOTIKA KAWTITIKA POTH avioxfig Tng TAdkag — Oiokou OTn Beon
TOKTWOEWS TN OTO akpdRadpo Tpooaugnuévng Katd Tnv opdonun gmippon NG
Téuvouoag Vg, ZX. 15. Inueiwtéov 6T TapahaBn TnG IKAvoTIKAG AUTAG POTIS ATTO TO
akpdBabpo eival euxepig Adyw NG ouykupiag Tou 3iTAoU pOAOU TWV AKPAIWY EK TWV
TPORALPBEVTWY AvVTNPIBWY ALITOUPYOUVTWY KAl WG TOIXWV QVTETTIICTPOPNAG YEYOVOS TTOU
Toug TTpoadidel TN duvaréTnTa peYAAUTEPOU UAKOUG SIATOUAG KAl KAT ETEKTACN Kal
Pépoucda IKaveTnTa TPOG TTapaAaBniyv Tou JeUyoug Twv SUVAHEWY TTOU HETAOXNHATICETA

n IKAVOTIKA poTrr, ZX. 4.

EipAcBw ev Tapddw 8T N Mgy HEYIOTOTTOIEITAI, OTAV YIVETAI EAGXIOTOG O AEITOUPYIKOG

alovIKOG eQeEAKUCUAG, TOUTEOTIV UTTO...... BepIvéG TUVONRKEG.
R4 €ival n avriotaon og aTpeTTiK oAioBnon oTn Siemi@daveia BepeAiou — eda@oug Kai

Reqy €ival Ol QVATITUCOOMEVEG QVTIOTACEIS a6 TalnTikég avTidpdoelg Ot TECTEPQA
KATAKOPUQA METWTTA TNG OPBOYWVIKAG KATOWEWS TAAKAG BeMEAIWOEWS Kal ToU

uTrepkeldévou auTng edagikol Tpioparog, 2x. 15.
H avrtiotaon Rgy 0t oOTpemTik oAioBnon eivar duvardv va utroAoyifetal yia Tnv
TEQITTWON CUVEKTIKWY edag@wyv amd tn oxéon
Rsq = 0,4 x Neg x b/B
6trou
Neq eival n op8n Suvaun (Bapog) otn diemidvela edagoug — BepeAiou,
b n HIkpOTEPN TTAEUPA TNG KATOWEWS TNS TTAAKAG BEUEAIWTEWS KAl
B 0 OTPETTIKOG OUVTEAEDTNC KaTd Saint — Venant mou efaptdrtal amé 10 Adyo Twv
TTAEUPWY TG opBoywviou katoWews (yla TeTpdywvo 3=4,80).

I1ic BaBiéc BeueAiwoelc akpoPfdBpwyv n TOTOBETNON TACCAAWY TTEPIUETPIKWG TNG
KATOWewS NG TAdKaG £dpdoewg, omwadnoTte BeATIWVEN TN duOTpeyia, OTTWG KAl TO

akAovnTo Twv akpoBdBpwyv (EAK 2000).

H emppon ¢ akapyiag, oradiou | kai oradiou I, Twv pecofdBpwy TN QACHATIKA
avdAuon e€eTAOTNKE £V OUVOUAOUW Kal WE TNV diatopr] Toug. TMAnV TRG TEPITTTWOEWS
Twv KolAwv BdBpwv, Ta omoia £papudlovral KATA Kavéva OTIG UTT OWIV YEQPUPEG

€EETACTNKE KAl N TEPITITWAN TNG CUMUTTAYOUS S1aTOPAG PE TIG CUUTTAEKTEG EAIKEG TOU
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3x.16 - (a) Tunikdg “onévBurog” nPoKaTaokeuaopévou pecoBABPOU pe aVapOVEQ

Sigprikwv kar eykapolwv onAiopwv.
(b) Aentopépeia tpbnou ouvdéoewg diadoxikwv onovdiAwv petaly
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Ix. 16. H oSiatop auti 6mwg, kar ol koiAn efeT@oTnke eite appnypdTWTN EiTE
pnydaTtwuévn ata TAaicia tng Tapoloag TPOTACEWS TG HOVOMBIKNG ouvdioews Tng
mAdka¢ pe Ta akpofabpa. Eivar yvwoth n duoxépela e§ao@alicewg epiopigng ota
Koiha pecdBaBpa yeyovog TTOU ATTOTEAE AVTIKIVATPO yia TNV XPNOIMOTTOINGH TOUg Kal
Tou wlei otnv e&étaon kal dAAou TUTTOU dIaTOHWYV €I duvarov cupTTaywy, 18iwg yia
TEPITTWOEIG BABpwWY OXI akpaiwv Katd 10 UWOG KAl QOPEWV TWV OTTOIWY N TTWON Ao
Ta BABpa TOUG KATA TO OCEICUO UTTOPEl va aTTokA£ioBei péow KataAAnAwv Badwv

edpdoewg Kal cuvdETHWY, OTTWG ival Ta avTIoEIoHIKA stoppers.

Evag dAAog AGyog¢ amopuyni¢ Twv KoiAwv hecofdBpwy gival Kai n atraitnon e§omAicuou
AVAPPIXWHEVWY EUAOTUTTWY HE O,T1 QUTO CUVETTAYETAL, a@evag amd TAEUPAS OIKOVOUIAg

KQl AQETEPOU TAXUTNTAG KATACKEUNG.

21a  TAQicla Tng Tapouca¢ HEAETNG TPOTEIVETAI £vag TPOTTOG TTPOKATACKEURG
TuTToTroINMéVwY  “omovOuAwyv” pecofdBpwv, TOu OTOioU  Of  AETTTOMEPEIEG TNG

pHop@oAoyiag kal Tng cuvapuoloynioewg, divovral ato Zx. 17.

BeBaiwg, Ba nrav duvardv va utmootnpixBei 611 o1 HIKpEG ATTAITACEIS TAQCTINOTNTAC,
Adyw TNG XapnAAg TIMAG Tou OuvTEAEDTH CupmepiQopdg, q=1,5, Tmou déxetal o
Kavoviopog yia TIg YEQUPESG HE Qopei¢ cuvdedepévoug HovoAiBIKWS Pe Ta akpdBabpd
Toug, 0 cupPadifouv pe Ta TTAoUCIa QVTICEITUIKA £pOSia Twv gToIXEiWY TTou oTrAiovTal
ME aAAnAoemikaAuTrtopeveg omeipeg. Qortdoo, n diaBéagiun Tepio@ign pmopEl va
aglototromnBei otnv agovikr @épouca IkavoTNTa Kal va TTPOKUWEl WE TR CUKBOAR Kal Tou
BeAtiwpévou TpoTTOU Trapaywyng (Blopnxavikd kar ox1 epyoTagiakd Tpoidv) onuavriki
ueiwon dlatopAg Twv PECORABPWY TPOS OQEAOS KAl TNG aiodNTIKAG Twv YEQUPWY. ETi
TAEOV, OuVeETIKoupouong Kal TnNg Bewprjoewg aradiou I, givar duvardv va emiteuxOei
HEIWON TNG EVIAOEWG TWV CEICHIKWV OpAacwyv TPOEPXOHEVN amd Tnv augnon Tng

I010TTEPIOOOU TOU CUCTHNATOS.

ITIG TEQITTTWOEIG HECORBABpwWY HIKPOTEPOU UWOUG TWV OTTOIWV Ol ATAITACEIS £VAVTI
TEUVOUTAG TPOKUTITOUV aunuéveg eivar duvatév va BeAtiwbei n @épouada ikavoeTtntd
TOUG PECW CUHBATIKWY CUPTTANpwHATIKWY dlatdfewy, OTTwes @aiveral ato x. 17 (b).
Emiong otnv mepiTTwan i TOTTOU KATAOKEUAE KAl TTPOG ATTOQUYH HEYAAWY EYKAPTiwy
METAKIVACEWY, aAAG Kkai TnG epyoTaglakws SUOKOANG epyaciag CUPTTAEEEwWV Twv
OTEIPWY, TrpoTEiveTal aT1o XX. 17 (c) pia mio empAkng Siatoui n omoia ocuvdidlel

amAdTNTA KATAOKEUNG KAl BEATIWHEVES QVTIOEIOHIKES 1810TNTES (Téyog, 1999).

210 MNpoodptnua I, TnG Tng Epyaciag pe agernpia pia yEQuUPQ TTPOKATACKEUATHEVWY
dokwv, Tn Yépupa Tpouutéta oto TUARHA “IpeBevd ~ Koldvn” tng Eyvariag Odou, 5

AVOIYHATWYV KAl GUVOAIKOU prkoug 200 m, divovTal aTTOTEAECHATA QATUATIKWY
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AVOAUCEWY QQOPWVTWY APEVOS T CUMBATIK QVTIMETWTTION Kai QQETEPOU TNV
mpoTeivépevn uovoliBik oUvdeon ev cuvdlacpw e T Bewpnon dAAoTe CUMBATIKWY
KoiAwV Kal GAAOTE CUUTTAYWY UE CUUTTAEKTEG EAIKEG pHETORABpwY Bewpouuévwy eite OF

gtadio | gite og o1ddIo II.

Etmiong, oto Mpoodptnua A Sivovtal yia yia dAAn yépupa tou e€etalopevou €idoug, n
vépupa T6 Tou TuAupatog “AompoBdAta - Zrtpupwvag”, Tng Eyvartiag Odol, amo 6
avoiypara Twv 35 m Kal ouvoAikoUu prikoug 208 m, TO QTOTEALOUATA MIAG
TTOAUTTAPAUETPIKAG SlEPEUvVNONG WE KUPIEG TTAPAHETPOUS : (@) TO TTAXOG TWV EQPESPAVWY,
(B) TN oUvdeon i un Tou @opéa pe Ta akpoBadpa, (y) Tn diatopn Twv peooBdaBpuwy,
(3) TO PNYHATWHEVO 1 HN TWV HECORABPWYV Kal TNG TAJKAG KATACTPWHATOG Kal, TEAOG,

(¢) TOV apIBUG TWV AVOIYHATWV.

Ao TO TAABOC TWV OTOIXEIWV TOU TIpoékuyav amd TI¢ AavaAUoEelg, @aivetal n
TPOEPXOMEVN QTd TNV TTPOTEIVOEVN aUvdean @opéa — akpoBdBpwy onuavTikn peiwon
MG eVIA0EwWS Twv PECORABpwyv, n otoia cuvdialopevn HE TNV TARPN KATAPYNOn TwWv
apuwyV Kai TNV dpaaTIKh TEPIKOTH Tou OyKou Twv £@edpdvwy cupuBdAAel otnv aiodntn

peiwan Tou KOGTOUS KATAGKEUAG KAl OXI HOVOV, aAAd Kal Tou KOOTOUG CUVTNPHROEWS.

Etriong, TpokUTTTEl, OTI O QVTICEIOHIKEG QTTAITAOEIG OTTAICEWS TNG TTAdKag — diokou Tou
KaTaoTpwuarog, OTwG Kal Twv akpoPfdbpwv, UTTEPKAAUTITOVTAI ATrO TIG AVTICTOIXES
AEITOUPYIKEG  QTTAITACEIG, TTOou  TrpoKaAouvtal  amd  TOUG  KATAVAYKAOHOUG NG

UTTEPOTATIKATATAG TTOU ETIBILXONKE d1a TNG KATAPYNOEWS KAl TWV APHWYV TWV AKPWV.

ANOTEAEZIMATA - LYMIMNEPAZMATA

Qg onuavTikOTEPA ATTO TA ATTOTEAECUATA TTOU TTPOEKUWAV Ao Tr SIEPEUVNON TNG TTPOTATEWS,
TTOU EYIVE PE OTOXO Tn PBEATIWGON TNG QVTICEICHIKOTNTAG TWV YEQUPWY TTPOKATACKEUQUHEVWV
Jdokwv Kal ouvioTatal otn POVOAIBIK) oUvdeon TnG TAAKAG KATACTPUWHATOG KOl HE TO

akpbéBabpa, avagépovTal Ta EEAG :

1) MpoEkuWe yia TNV TTAAKA KATAOTPWHATOS £VA AVAAUTIKG TTPOCOHOIWHA TTPoadiopiouoU
TNG €K TWV AEITOUPYIKWY KATAVAYKACOHWY EVTAOEWS QuTrg, aoviKAG EPEAKUTTIKAG Kal
KQMTTTIKNAG.

2) Mpoékuwe HE AKPWS ouvtneNnTIKES €MAOYEG (EUpO¢ pwypwy Kdtw Tou 0,1 mm) pia
KAIJakoUpevn Biaunkng OTAION NG OUVEXOUG TTAGKAG KATAOTPWHATOG, N oTroia
Oedopévne TNG TUTTOTTOINMEVNG YEWMETPIAC Twy &v Adyw yepupwv tivai duvardv va

Pewpndei WG YEVIKAG €QAPUOYAG [ &V TAON TEPITTWOEN AUCNH — AQETNPIa yia
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oTroladATToTE YEQUpA auTtoy Tou eidoug. H mpoteivopevn Auon emdéxeTal, OTTWOSATIOTE,
OpaoTikry EAd@puvon.

Evag evioXUMEVOG TUTTOG akAovriTou akpofdBpou pe katdAAnAn pop@oAoyia 1Tpog
AVAANWN TWV EVIACEWY TWV KATAVAYKAOHWY.

Mpoékuwe, OTI o1 ASITOUPYIKWS amaitolyevol  Stapnikelg oTmAIcHoi NG TTAAKAG
KQATAOTPWHATOS UTTEPKAAUTITOUV TIG QVTICEIOUIKEG avaykeg TNG wg diokou. To iBIo 10X VEl
Kai yia Ta akpéBabpa Ta oTroia gropoUv va avieTTEGEABOUV OTIG QVTIGEICUIKEG ATTAITHOEIG
KQ! JE IKAVOTIKA KPITRpla.

H emBdpuvon Adyw au€focwg Tou KOOTOUC TwV AKAOVATWY akpoBdbpwv Kar Tng
1IoXUPr¢ SIAHAKOUS OTTAICEWS TNG TTAGKAS KATACTPWHATOG aTToTEAE! TTOAU HIKpS TTOC0TTO
NG MEIWGEWS TOU APXIKOU KA TOU HAKPOTTPOBECHOU KOGTOUG, TTOU TTPOEPXETAI ATTd TNV
OpacTIK] JEIWOT TNG OCEIOUIKNAG EVTAOEWS Twv HECOBABpwv Kai Tou OyKou Twv
EAQOTOUETAAAIKWYV EPESPAVWY, KABWG Kal atrd TNV TTARPN KATAPYNon TwWV apuwV.

MNAnv Twv oikovopikwy eival duvatév va TPoEABouv a@evog aiodbnmikAg QUOEWS
TTAEOVEKTAMATA Adyw NG SuvatdtnTag AETTTOVOEWS TwWV MECORABPWY Kal AQETEPOU
XPNOTIKAG avECEwg AOyw TNG TANPOUG ATTAAAQYRG TOU KATAGTPWHATOS AT TOUG
appoug.

To “plus ultra” Tou lMpoAdyou TnG TTapolcag epyaagiag cuvexidel va 1oxUel, KaBOaov n
katareBeioa mpdraon emdExeTal BEATIWOEIG YIa TOV TUTTO YEQUPWYV TToU £EETACTNKE KAl
YIa TOv OTT0i0 KATaTEBNKE, QAAA Kal, evOEXOMEVWG, TTPooapuoyr] g€ GAAoug TUTToug

AVTICEICHIKWY YEQUPUIV.
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NMAPAPTHMA i

Mnxavikn cupTTEPIPOPA SIATHNTIKWY ApUWV




AIATMHTIKOI APMOI
Cevikd

AUTO TO PEPOG KAAUTTTEI TO OXEDIQONO JIETTIPAVEILV OTTAICUEVOU OKUPOJEUATOG
OTIC OTTOIEG ATKOUVTAI EQATITOUEVIKEG SUVAHEIG OTTWG KATACEKUAOTIKOI appOi HETAGU
TTPOKATACKEUATHEVWY SOKWV KAl XUTWV ETTI TOTTOU TTAGKWV.

Ma pia Sebouévn TR OXETIKAG HETAKIVAONG, N €QATITOMEVIKY) dUvaun Trou
uTropei va TapaAn@eOei katd pAkog piag JIETIIPAVEIQS OTTAICHEVOU OKUPODEHPATOG
HITOPEI Va UTTOAOYIOTE] e BAOT TO TTPOCOMOIWHA TTOU QaiveTal oTo oxfApa 2x. 1.

O

Xxnua 1: Mpooouoiwua unxaviknG CUUTTEPIPOPAS S1ATUNTIKWV APHWV

Omoia SiatunTiky oAiocBnon emBAAeTal 0t pia JIETIQAVEIQ ETTIPEPEl  HIA
diaoToAr, w, N TIA TNG oTToiag e§apTaTal atrd TN YEWMETPIA (QUOIKY TpaxuTnTa, Agia
EMPAVEIA) TNG DIETIPAVEING.

Autr) n BiaoToAn TTpokaAel afovikd epeAkuapd oTic pdpRdoug-avaBoAeig TTou
guppdrmrtouv 1N Oiem@dveia. O1 Tavuouéveg pdapdol emiBAAAouv opBEg BANTTIKEG
1doeig Ao, otn Siem@dveia (paivopevo clo@igng). Me auté tov TpdTro, N
QIETTIPAVEIQ UTTO TNV KAVOVIKN TAON O (ECaITiag e§WTEPIKWY @opTiwv Bapudrtntag)
augavdpevn kKatd Ao, avmigTéketal atnv emBaAAduevn oAicBnon peow TpiRrg. O1
PGRO0I CUPPAPAS CUVEICPEPOUV CTNV AVTIOTACN TOU apuoU PECW TNG dpdong Toug
w¢ BARTPpwv. H avtiotaon Tou apuou, £vavTl Twv AoKOUPEVWY SIATHNTIKWY dpACEWY,
HTTOPEl va UTTOAOYIOTEl OQV QUVICTAMEVN TWV CUVEICPOPWY OAWV TWV HNXAVICHWV
avriotaong, (eurAokA adpavwy, dpdon BARTPOU).

AvToxn oXedIaouoU SIATUNTIKWY ApUWV

Omrou dev givar JIaBEéoigo éva yeVIKOTEPO TTPOCOMOIWHA KAl O ATTOYEIG KATA
SLS dev emnpealouv, n akoOAoubn Eékgpacn WITopEl va xpnoidotroingei yia tov
utroAoyIoué TG SIATUNTIKAG QvTioTaons TwWyY appwy.
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Tre = B fotg + H(Ofyg+ Ocg ) < feg
o1ou:
B- fua €ivanl n TTpéo@uUON PETAGU TWV SUO TUNHATWY OKUPODEUATOS TWV APHWV KAl
[ eival o ouvteAeoTrig TPIBNG. O1 TrapdpeTpol B kal p e§apTwvTal Ammd TNV KaTtnyopia
TPAXUTNTAG TWV JIETIPAVEIWY, TUNPWVA e Tov TrTapakdTw Mivaka tng CEB.
p = T0000T6 oTTAIoUoU oTov apuéd = 0,001

fyq = EQEAKUOTIKA avToxr XaAuBa oTTAiopou

Ocg = EGWTEPIKN KAVOVIKT) POPTION QOKOUKEVN OTO APHO (UTTOAOYIOUEVN YIA Vi _TILEG
QVTATTOKPIVOUEVEG OE EUVOIKT| ETTiOpacn Twv dpdoswy, a.;>0 yia BAiyn)

fetg = EQEAKUCTTIKIA QVTOXH) OKUPOSEUATOG HE XAKNAOTEPN avToxXn

B 0.2* 0.4

7] 0.6 0.9

Mivakag Tiuéc mapauérpwyv B Kai y
*Ta oAU Acieg emipaveies (1) kai (1), ouviararar n niur B=0,1

Edv n kataokeur] OIEKTTEPAIWVETAl OUPPWVA HE TOUG KABOPIOHEVOUG
Kavoviopoug upe 181aitepn Bewpnon oTn  MeETaxeipion TG dlEmM@QAvEIQS, OTNV
TUKVOTNTA Kal TNV TTAQCTIKOTNTA TOU OKUpodéuarog, AapBdvovrar utréywn dUo
Katnyopieg NG TpaxutnTag TNG EMPAVEIAS:
Karnyopia 1 (“Asia”)

(1) Agia em@aveia, 6TTwg auTr) TTPOKUTTTEI PE éva HETAAAIKS 1) EUAIVO KaAoUTTI

(Il) em@avela TTou £XEI KATAOKEUAOTE PE TO HUCTPI, OXETIKA PEUCTH, Kal N OTroia gival
oualaoTika égo Aeia givai n (1)

() em@aveia Tou £XEI KATAOKEUAOTET PE TO PUOTPI, 1 £XEI XTUTTNOEI e TETOIO TPATTO
WOTE PIKPEG PAXES, OBOVTWOEIS 1) KUPATIOMOI £XOUV TTAPAUEIVEI

(IV) em@aveia ou TpokUTTTEl Pe oAioBnaon rj we dovnon
(V) emeaveia ou pokUTrTEl "Tpanxt”

(VI) emi@daveia Trou £xel OKOTTIHWG TPaxuvBei eAappd dtav gival akdpa uypr
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Karnyopia 2 (“tpaxeia”)

(VI) &1rwg kai n (V1) aAAG pe evovdTepn Tpdxuveon He T Xprion peTaAAkoU E0aTpou
N S1a0TEAAOUEVOU PETAAAOU.

(VIll) emipdveia TTou €xel ETAPKWS CUMTTUKVWOE, aAAd xwpic va EXEl Yivel Kapia
Tpoowabela yia Aciavan, oTolTrwua A BeAtiwon TNG UPRG TS EMPAVEIRS PE Kavévay
TPOTTO, KAI N OTTOId £XEI WIA TPAXEIQ ETIPAVEIN HE TOIUEVTOTIOATS VO TIPOEEEXEL, AV KAl
€xel ToroBeTNBel oV WATPA.

(IX) emeaveia Omou To OKupGBEua éxel Bpaxei otav  eival akoun uypo,
QATTOKAAUTITOVTAG TOV TPAXU TOIHEVTOTTOATO XWPIg va Tov Siatapdéel.

(X) emipaveia Tou éxel TTPOKUWE! e pnxavikh SIatunTiky KAEida.

MNa TepmrTwaoeig xapnAig agovikng karamévnong n afoviky avroxn oxediaouou
HTTOPET va eKTIUNBET CUPPWVA LE TNV TTAPAKATW ATTAR oxéon:

Tre = B ferg

Ze auTn TNV TrepiTTTwon de XpeIddeTal evioxuan he oTTAIGUO.

TRq | N/mm? )

C20:
4.0 fu=15/15=1.0
0 f.,=20/1.5=13.3N/mm?
3.
20 fu=300:
f,4=500/1.15=435 N/mm*
10
Pmi:n 1 2 3 L p fyd(N/mmz)

Zxnua 2 : [apQSeiyua spappoync Karnyopiwy TPpaxuTnNTAS NS
EMIQAveIac
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