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1 ©OEZH TOY NIPOBAHMATOZ - [IPOrENEXTEPH EPEYNA

Mia atrd TIGC onUAVTIKOTEPEG ADUVAMIEG TWV TTOAQIWY KATOOKEUWY ATTO OTTAIOUEVO
okup6depa (Tng dekactiag Tou 1970 Kal TTAAQIOTEPWYV) €ival N AVETTAPKAG TTapdbeon
TWV SIOUAKWY OTTAICHWY TWV UTTOCTUAWNATWY, N OTToid JAAIOTO TTPAYHOTOTTOIEITAI TIG
TEPIOTOTEPES POopPEG OTn Bdon Twv OTUAWV auéowg emAvw amd Tn oTddun Tou
opépou. Ta avemapkr MAKN Tapddeong Twv  SIGUAKWY OTAICUWY  TwV
UTTOOTUAWMPATWY O€ TTOAQIEG KATAOKEUEG cival €va BEua eEQIPETIKA yVwOTO Kal
ouvnBeg. Mikpd PNAKOG avapovwy (UEPIKEG POPES IDIAITEPA MIKPO) KAl GUVETTWG Adyw
QUTOU MIKPO KOl QVETTOPKEG MAKOG TTapdBeong Odlaunkwy papdwy  oTTAIcUoU
UTTOOTUAWMPATWY 0dnyei a@evog otV  AvdaTITUEN MIKPOTEPWY  POTTWV  aATTO  TIG
uttoAoyi{Oueveg oTa Akpa Twv oTUAWYV (emBaplvoviag AAAa oTolxEia TTou dev €xOouv
oXeDIAOTE yIa TETOIO EVTATIKA HEYEDN) KAl AQPETEPOU O€ UTTEPRBOAIKEG TTAPAUOPPWOEIG
AOYW HEYAANG €EOAKEUONG TWV QVETTAPKWGS AYKUPWHEVWY pdRdwv oTrAicpou. O
oXeDIAONOG TwV TTAPABEcEwWY WG BNITTTIKEG, HOVO EvavTl QOPTIWV BapuTnTag Kal HE
oxedov TAfRPN atroudia OTTAICUOU CUVOETAPWY dev €MITPETTEI TNV AVATITUEN TNG
OVOMAOTIKAG KAUTITIKAG QVTOXNG OTA UTTOOTUAWMATA TWwV TTAAQIWY OIKOOOUWY, T
oTToia acTtoxoUv Tpowpa. ETTAéov, n TTpaypATOTTOINCN TTAPABECEWY OTTAICHWY
EVIOC TNG TTEPIOXNG TBavAS TTAAOTIKNAG dpBpwong oTn BAcn Tou UTTOOTUAWMATOG
eTTNPEACEl SUCUEVWG TN CUUTTEPIPOPA TOU O€ OEIOUO, PE KivOUVO va TTPOKANBE JeEPIKA
N Kal OAIKA KATAPPEUON TNG KATAOKEURG AOYW ATTWAEIOG TNG IKAvOTATAG TTAPAAABAg
TOO0 TWV OEICUIKWY POTTIWV 00 KUpPiwg agovikou (popTiou.

O kupléTEPOl TTAPAYOVTEG TTOU ETTNPEACOUV T CUMPTTEPIPOPA  TWV  TTAEUPIKWV
TTapPaBEcewY OTTAICUWY UTTO OEIOHIKI KATatrévnon €ival To TTooooTd Kal N atméoTaon
TOU €YKAPOIOU OTTAICHOU OTnv TTEPIOXN Twv TTapaBéocwyv (Paulay 1982). To tdxog
TOU OKUPOBEPOTOG  ETMKAAUWYNG TwWV OTAICPWY, n  amoéoTacn HETALU  Twv
TTaPATIBEPEVWY PABSWY KAl N avToxr TOu OKUPOOEUATOG €ival KAl AQUTOI TTAPAYOVTEG
TTOU €TTNEEACOUV TN CUUTTEPIPOPA TWV TTAPABECEWY, KUPIWG 0€ povdTovn @OPTIOT KAl
Katd OeUTEPO AOYO O€ aVOKUKAICOUEVN OEIOUIKA @OpTIon. MIKpd TTO000TO £YKAPTIOU
OTTAICUOU OTNV TTEPIOXN TNG TTapdBeong odnyei TTOAU ocUvTOPa C€ PNYMATWON Kal
ATTWAEIN TNG ETTIKAAUWNG TOU OTTAIOPOU KOl KATOANYEl O €évTovn PEIWON TNG avtoXng
Kal aoToxia Tng Trapdbeong. AKOPO OPwG KAl OTAV  TTEPITITWON TIOU  UTTAPXEI
ONPavTIKOG apIBUOG CUVOETHPWY OTNV TTEPIOXH OTTOU TTPAYUATOTTOIOUVTAl TTAEUPIKES
TTapabéoelg diauAkwy pAaRdwv oTUAWY, N €i0000G TNG dIAPPONRG TOU OTTAICUOU EVTOG
TNG TTEPIOXAG TWV TTAPABETEWY PEIWVEI GNPAVTIKA TO UWOGS TNG TTAACTIKAG dpBpwaond.
Q¢ ouveéTTEIQ TWV TTPONYOUMPEVWY, N ATTAITNON TTAACTINOTATAG KAUTTUAOTATWY OTO
TTEPIOPIOPEVO auTO UWog TTAAOTIKAG dpbpwaong, yia va TapaxBei n armapaitntn
OUVOAIKA TTAOOTIUOTNTO METOKIVAOEWY, QUEAVETAlI oNUAVTIKA PE aTTOTEAEOPA €VTOVO
TOV AUYIOUO Kal evoexouévwg Tn Bpadon Twy paBdwy, (Paulay 1982, Priestley,Seible,
Calvi 1996). Autdg eival o Adyog TTou TTOANOI KOVOVIGPOI GUVIOTOUV TNV OTTOQUYN
TIAEUPIKWY TTapaBéocwv pAROwWY OTTAICHOU EVTOG TWV TTEPIOXWYV OTTOU gival TTBavo va
OXNMATIOTOUV TTAOCTIKEG aPBPWOEIG.



To TTpOBANUa TOU AVETTAPKOUG WIKOUG TTAEUPIKNG TTapaBeang pdRdwy eu@avifeTal Kal
OTn TTEPITITWON KAB’ UWPOUG ETTEKTACNG UPIOTAPEVWY TTOAQILOY OAAG evioTe Kal TTIO
oUYXPOVWYV KATOOKEUWY OTav UQioTavTal AVETTAPKEIG avauoveg, o1 0TToieg odnyouv av
0¢ An@Bouv katdAAnAa péTpa Bepartreiag, O AVETTAPKN MAKN TTapdBeong peE T
yvwoTd emakdAouBa. ETTiong, n KAUTITIKI avtoXt] TTPOCEICHIKA EVIOXUUEVWY OTUAWVY
ME pavdueg oTTAIopEVOU OKUPOOEUATOG i atTd GANO UAIKO TiBeTal ev ap@IBOAw e€aitiag
TWV  QVETTOPKWY  TTOPABEcEWY  TwV  UQPIOTAPNEVWY  OIQUAKWY  OTTAICHWYV
UTTOOTUAWMATWY, 18iwg pdAioTa étav AngBei utrdyn oToug UTTOAOYICHOUG N CUUBOAN
TOUG OTNV KAPTITIKA AEITOUpYia Twv EVIOXUPEVWVY OTUAWY, evw gival IdIaiTepa eUGAwWTOI
OTIG €TTIKEINEVEG ONIOBNOEIG KATA TN dIdpKeEIa oelopoU. e pueAéTn Tou Gaynor (1988)
MAAIoTa, TTAiola TG dekaeTiag Tou ‘50 evioxUiBNKav PE EPPATVOUHEVA TOIXWHOTA KAl
uttoBANBNKav oe eviog emTTEdOU TTAEUPIK @6pTIoN. Ta evioxupéva TTAdicia
aoTOXNOAV OTIC QAVETTOPKEIG TTAPABECEIS TWV UTTOOTUAWHATWY €vIOG TWV OTTOIWV
TTPAYHATOTIOINBNKAV Ol EJPATVWOEIG TWV TOIXWHATWY. To yeyovog autd atrodeIkvUEl
OTI n BepaTreia TWV AVETTAPKWY TTAPABEcEWV PABdWY O UQPIOTANEVEG KATAOKEUEG
gival atmapaitnTn Kal TTPETTEl va AVTIMETWTTICETAI O KABe TTEPITTITWON ME MEYAAN
TTPOCOXH).

To aveTrapkéG YAKOG TTapdbeons Twv pAaRdwvY dIAPAKOUS OTTAICUOU UTTOOTUAWMGTWY
UTTAPgE oTo TTAPEABOV €vag atmd TOUG ONUAVTIKOTEPOUG TTAPAYOVTEG TTPOKANCNG
KATOPPEUOEWY OTIC TTOAQIEG OIKODOMEG Kal, €pooov dev AngBolv dpeoca pETPA
Beparreiag, uTTdpxel 0 Kivouvog va TTpokAnBoUv kal oTo PEAAOV KaTappeUaelg Adyw
TOU OUYKEKPIYEVOU TTPOPRARUATOS. Mapd TNV KPICIKOTNTA WOTACO TOU TTPORANHATOG N
OXETIK BIBAIoypagia gival TTEPIOPIOUEVN, EVW KAl Ol TTEIPAUATIKEG EPYAOIEG Oev
KOQAUTTITOUV TO OUVOAO Twv {NTNUATWV TIOoU avagéplnkav Trponyoupévwg. H
ooBapdTNTA TOU QVTIKEINEVOU ETTONEVWG Eival TTPOYPAVAG O€ Hia eEQIPETIKA OEICUOYEVN
TepIoX OTTwWG N EANGDa kol oTnv TpEXouoa XPOVIKN TTEPIOdO TA ATTOTEAECHATA TNG
TTapoUoag €peuvag UTTopoUlv va cupPBdaAAouv oTn SIaudppwon Twy dIaTagewy Tou
Kavoviopou Emeppdoewv KANEIME Ttou xpridouv Treipauatiking digpeuvnong. H
TTapoUuoa €peuva TNG CUMTIEPIPOPAS UTTOOTUAWMATWY HETA aTmd eTTePPACEIS OTIG
TTEPIOXEG  AVETTAPKWY TTAPABEcEWY Twv OIOUAKWY OTTAICUWY  TOUG  OTTOTEAEI
avTikeipyevo  Epeuvnrikou  lMpoypduuartog 10U Xpnuartodotei o  Opyaviopog
AvTioeiopikou Zxedlaopou kal Mpootaciag (O.A.Z.1) kal gival agevog avaykaia va
TTPAYMOATOTTIOINBEI Kal APETEPOU TTPWTOTUTIN.

21n d1ebvn BiIBAIoypagia To TTPORANUA TOU AVETTAPKOUG PKOUG TTapaBécews paROwy
QVTIMETWTTICETAI KUPIWG PE TNV ETTIBOAR TTEPICQPIYENG OTNV TTEPIOXT TWV TTOPABETEWV.
O1 KUpIEG TEXVIKEG €VIOXUONG UTTOOTUAWUATWY HE TTAPATIOEUEVOUG OTTAICHOUG gival N
gvioxuon pe TN xprRon pavoua atmd ommAIcPEVO OKUPOBEUA 1 HETAAAIKOU pavdua ) Je
XpNon ueacudtwy ammd oUveeTa UAIKA yUpw atrd Tov u@IoTapevo oTulo. Mia vedTtepn
MEBOBOG, n «CS», ouvdudlel Tn XPAoN METAAAIKWYV TTAQKWYV OTIG TTAEUPEG TWV
UTTOOTUAWMPATWY Kal TAUTOXpovn XPron u@acudtwv amd ouvleta uAikd. Me tnv
EMPROAAR TNG TTEPICPIYENG AUEAVETAI N AVTOXI TOU OKUPOBEUATOG VW EUTTOdICETAI N
TPOWEN  AammoPAoiwCn TOU OKUPOBEUATOG  ETMIKAAUWNG TwV  OTTAICHWY KOl
OIEUKOAUVETOI N ATTPOCKOTITN METAQOPA  OUVANEWV MHETOEU Twv  TTAEUPIKWG
TapaTiBépevwy paBdwy wWoTe va KataoTel €QIKTA n dlappony Toug. ETriong, évag
GAAOG TPOTTOG QVTIMETWTTIONG TOU TTPOBAANATOG €ival N aTTOKATACTACT TNG OUVEXEIOG
TWV TTaPaTIOéEVWY OlIoUAKWY PAROWY OTTAICUOU TwV UTTOOTUAWUATWY HECW



OuyKOAAnong. O1 duo auTtég péBodol, TnG e€mMPBOANG eykdpolag TTepioPIyEng atnv
TEPIOX] TNG TTAPAGBecnG KAl TNG OUYKOAANONG Twv TTapaTiBéPeEvWyV  paRdwVY,
Kuplapxouv oTn BiBAioypagia aAA& amoteAolv  kai T Bacikl  @IAocogia
QVTIMETWTTIONG TOU TTPoARuaTog aTtov Kavovioud Etreupdocwy.

21n 01e0vr) BIBAIoypagia uttTdpxouv BewpnTIKA-AVAAUTIKA PMOVTEAQ UTTOAOYIOUOU TOU
avaykaiou eufadou OoTTAICHOU TTEPIoPIYENG OTAV TTPOKEITAI VI BEPATTEIA AVETTAPKWG
TapaTIBéPEVWY  PABdWY PeE TNV TTPOOORKN €EWTEPIKOU OTTAIOUOU  TTEPICPIYENG
(ouvdeTApeg Mavdola OTTAIOPEVOU  OKUPOOEUOTOG, OUVEXAG N MN  €EWTEPIKOG
XOAUBOIVOG pavdlag, pavduag atmmd ouvBeta UAIKG). ETtriong éxouv avatrTuyBei
QVOAUTIKA JOVTEAD TTPOPAEWNG TNG OEIOUIKAG ATTOKPIONG UTTOCTUAWMATWY TTOAQIWV
UQIOTAUEVWY KOTOOKEUWY KHE TTPOBANPO aQVETTOPKOUG TTaPABeong Twv SIAUAKWY
PARdWYV OTTAICHOU TWV.

O1 M.J.Nigel Priestley, Frieder Seible ka1 Gian Michele Calvi (1996) ueAétnocav o€
BaBog TN CUPTTEPIPOPA UTTOCTUAWMATWY YEQUPWY HE QVETTAPKEIC TTAPABETEIS TwV
OlaunKwyY OTTAICHWY OTn BACn TOug, OTTOU QVAUEVETAI O OXNMOTIONOG TTAQOCTIKAG
apBpwaong, T0oo o¢ TTAPBEVIKN HopPr 600 Kal PETA aTrd eTTeUBAoEIg yia Tn BepaTTeia
TOu TIPOPBAAUATOG TNG QAVETTAPKOUC TrapdBeong. MeAétnoav TIG TTEPITITWOEIG
KATOOKEUNG HavOUwWV OTTAIOUEVOU OKUPODEUATOG, METAAAIKWY HavOUWY Kal Havouwyv
atmd ouvOeTa UAIKA Kal ouvékpivav Trn BeapaTikd BEATIWUEVN CEIOUIKN ATTOKPION O€
KABe TrEPITITWON HE TNV avTioToixn I10IGITEPA KAKFA OEICMIKI] CGUMTIEPIPOPA TOU
TTapBevikoU dokidiou UTTOOTUAWPATOG. MapdAAnAa avéTTTuCav ox£0€IG UTTOAOYIOUOU
TOU WNAKOUG TTAACTIKAG apBpwong, NG atrairouhevng duvaung TrepicPIyENg Kal Tou
QTTAITOUMEVOU TTAXOUG Pavoua atmd XAAuBa 1} ouvBeta uAikd. O1 emreufdoeig tou
egétaoav TTpayHaTOTIONBNKAY PE TNV EQAPHOYR TTEPICPIYENG Yia TNV gvioxuon Tng
KAUTITIKAG TTAACTINOTNTAG TWV OTUAWYV, TN dIATAPNON TNG KOUTITIKAG OKEPAIOTATAG TWV
TIAEUPIKWYV  TTAPOBECEWY KAl TNV evioxuon Tng OIaTUNTIKAG avTOXAG Kal Tng
OUOKAPWIOG TWV UTTOOTUAWMPATWY. ZXETIKA ME TO TIPOBANMA TWV QVETTOPKWV
TapaBéoewyv avagépouv 6T, PETA Tnv €EAVIANCN TNG €QEAKUCTIKAG QVTOXNAG TOU
OKUPOJEUATOG OTNV TTEPIOXN Twv TTapaBéoewyv, avamTuooeTal pnyudaTwon g
EMKAAUYNG KAl N acToXia Twv TTapaBiécewy UTTOPEl va atro@euxBei pdvov epocov
eQapuooBei KATGAANAN dUvaun TTepioPIiyénNg €TTi NG PNYMOTWHEVNG ETTIQAVEIAG.
2uvteAeoTnG TPIBAG M=1,4 ptropei va BewpnBei kKaTGAANAOG €@doov n TP TNG
EYKAPOIag TTAPAPOPPWONG Tou OKUPOodEUATOg dev utrepPaivel TV Tiun €s=0,0015 kai
ME TNV TTPOUTTOBEON auTh OXEBIAOTNKE N EVIOXUON TWV AVETTAPKWY TTapabéoewv. H
atraitoUpevn TAON TEPICQIYENG yIa TNV OTTOQUYR QOoToXiag Tng TTapdbeong MIog
Apfs
wp-ls
priydaTtog kai ls To pAKog Tng TapdBeong. Av avapéveTal OXNMOTIONOG TTAACTIKAG
apBpwang oTnVv TTEPIOXN TwV TTAPABETEwWY TOTE N TIKA TNG SUVAUNG TOU OTTAICHOU TToU
TTPETTEI va PETAPEPBEI Ba avTIOTOIXEI O€ €KEivn TTOU TTPOKAAEITAI YIO TTOAU PEYAAES
TTAPAPOPPWOEIG, Ol OTroieg Aaufdvouv xwpa €viog TNG TTAACTIKAG GpBpwang.
MpokUTrTel eTTOMéVWG OTI TTPEETTEl va AneBei umdwn n mlavoétnTa avaTTugng
uTTEPAVTOXMG Tou UAIKOU. ETropévwg n miunA fs Ba AngBei ion pe f; = 1,7 - £, 6mou fy n
OovoMaoTIKA avToxn SlappoAg Tou diaprkoug oTTAIopoU. MNa tnv TiuA aut Tng s Kai yia
1.21-Apfy1 0
p-ls
UTTOAOYIOUOG TOU TTAXOUG KUKAIKOU XOAURBdIvou pavdua diapétpou D yivetal atmd tnv

paBodou diapéTpou A, TTou PBAvel oTn dlappor gival f; = OTTOU P TO WIKOG TOU

ouvteAeoTy P=1,4 n TIponyoupevn oxéon AauBdavel Tn popen f; =

9



eiowon ps = % AUvovTtag wg TPOoG t;. MNa KUKAIKG XaAUBdIvo pavdua ioxuel f, = 0,5 -
psj - fsj omou  foi =0,0015E;;. ATO Tnv TIponyouuevn oxéon TIPOKUTITEl TO
274‘2'Ab'fyl

ATTAITOUPEVO TTO000TO OTTAIOUOU TIEPITPIYENG 00 pE pgj = DT (000IS L)
15-(0,0015-Eg;

aAAd oxi

, , 2,42-Ap-fy1
NyoTepo amé  pg; = Tfy,y
Priestley, Seible ka1 Calvi akoAouBouv Tig id1E¢ BACIKES apxES Kal £EI0WOEIC OTTWG YIa
TOUG METOAAIKOUG PavdUeg. EE autiag OpwG Tou XaunAou pETPou €AAOTIKOTNTAG TWV
ouvBeTwV UAIKWY, 18iwg Twv FRPs, n 1apadoxn yia avnypévn TTapapoppwon
€=0,0015 Ba €£dive TOAU peydAa amaitoupeva Taxn  davouwyv. EvaAAakTiKé
TIPOTEIVETAI N €EAOPANION €VOG BABUOU eVEPYNTIKAG TTEPICPIYENG €iTE EQAPUOLOVTAG TO
UAIKG evioxuong TTAVwW OTO UTTOOTUAWMAO UTTO €vTaOn €iTE TTPOEVTEIVOVTAG TO pavoua
€I0AQYOVTAG UTTO TTiEON TO OUVOETIKO UAIKO MPETOEU pavOUQ KAl UTTOOTUAWMATOG. €
QUTEG TIG TTEPITITWOEIC TO OTTAITOUPEVO TTAXOG MavdUa MEIWVETAl Kal OiveTal atrd
oxéon

. MNa v Tepimmwon pavéuwy atmd oluveeTa UAIKA ol

Apfs_

psj = 2(%5;,) omou fy, n evepyodg TAON TIEPIOPIYENG TTOU TTAPEXETAl ATTO TO
7] Sj

pavdua. MNa Tnv evioxuon Twv TTEPIOXWYV QVETTAPKWY TTOPABETEWY PE Pavdua aTTod
OTTAIOUEVO OKUPOOEUO N KATOOKEUN €AAEITTTIKOU pavoua yupw ammd opBoywvVIKNG
OIaToUAG OTUAOUG €ival TTPOTINOTEPN, €POOOV OUWG TO TTAXOG TOu pavdua eival
TOUAGXIOTOV O00 TO €va €KTO TOU MNAKOUG TNG TTAEUPAS Tou OTUAOU OTOV OTTOIO
KATaoKeuaZeTal 0 pavouag, akKOpa Kal opBoywvikog pavduag eivar oe 8éon va
TTEPIOPIEEI ATTOTEAECUATIKA TO UTTOOTUAWA.

Or1 Jose A. Pincheira, Faridun S. Dotiwala ka1 Jonathan T. D’Souza (1999)
aveTTTUgaV £va BIOBIACTATO N YPOAUMIKO HJOVTEAO yia TOV avaAUTIKO UTTOAOYIOUG TNG
KUKAIKAG atrokpiong un TTAGCTIHWY OTUAWY OTTAIOCUEVOU OKUPOBENATOG. TO UOVTEAO
XPNOIMOTTOINBNKE yIa TOV UTTOAOYIONO TNG CUUTTEPIPOPAG UTTOOTUAWMNATWY TTOAQIWV
KATOOKEUWY  OTTAIOUEVOU  OKUPOOEPOTOG  UTTd  povoTova augavopevn N
QVAKUKAICOUEVN OEIoMIK @OpTIon. KUpia XapakTnpioTIKG Tou POVTEAOU ATAV N
IKaVOTNTA avaTTapdoTacng TOOO TNG KAMTITIKAG 1] dIATUNTIKAG AOTOXiAG TwV OTUAWY,
000 Kal TNG Meiwong TG duoKapwiag Twv doKIiwv AOyw TNG avakukAICOUEVNG
@opTIonG. H avatTugn Tou yovtéAou, TTou gival KATAAANAO yia pn yPapuIkh avaAuon
UQICTAUEVWY OTOIXEIWY OTTAICHEVOU OKUPOBENATOG, BacioTnKE O€ Wi TPOTTOTTOINMEVN
ékdoon Tou TIpoypdupaTtog DRAIN-2D. Ta TV eKTignon TG KOUTITIKAG
OUMTTEPIPOPAG UTTOOTUAWHATWY OTO HPOVTEAO €QAPUOOTNKE Mia dIypaupiky oxéon
POTTAG-OTPOYPNAG TNG OTToIOG 0 UCTEPNTIKOG VOUOG BacioTnke oTo poviéAo Takeda. To
TEAEUTQIO TPOTTOTTOINONKE WOTE VO AVATIAPIOTA TNV aoToXia TTAEUPIKAG TTapdbeong i
aykupwong Tou OlapAkoug oTTAIopoU o€ dOKOUG Kal OTUAouG. H peiwon g
KAUTITIKAG avToxng ME TNV alénon Tou PeyEBoug TNG OTPO®NAG €ARYOn uttdywn oTo
MOVTEAO ME TNV €l0aywyn €vog €ubuypapuou TUAWATOG MNOEVIKNAG KAiIoNg oTtnv
KAUTTUAN pOTTWV-OTPOoQWY. H dIaTunTiK OuvIoTWOoO TIOU XPNOIMOTTOINONKE OTO
MOVTEAO pTTOpOUCE va AGBel uTTOWn TNV pEiwon TnG duoKauwiag, Tn oTévwon Twv
Bpoxwv uoTépnong kai Tn oTadlakn peiwon TNG avioxng Karad Tn SIdpKeld Twv
emavolapBavopevwy  KOKAwv — @o6pTiong.  O1  pnxaviopoi  avtiotacng  Trou
XPNOIJOTTOINBNKaV yIa va TIEPIYPOPEI N CUPTTEPIPOPA  TWV  UTTOOTUAWUATWY
mepieAduBavav TNV KAPwn, TN O1dtunon kai TNV oAioBnon g ayklupwong Tou
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olaunkoug oTAIopoU Twv  uTTooTUAwMATWY. O1  guyypageic TTpayuarotroinoav
oUYKpION TWwV aTTOTEAEOUATWY TTOU  TTPOEKUWAV  yIa  ETITA  XOPOKTNPIOTIKA
UTTOOTUAWMOTA TTOAQIWY KATAOKEUWV BAoel TOU avaAUTIKOU TOUG POVTEAOU ME Ta
TTEIPauaTIKA atToTeEAéapaTa dU0 aveEdpTnTwy gpeuvwy Twv Aboutaha (1994) kai Lynn
et al. (1996). Ta dokiuia TTOU €MAEXONKAV yia PEAETN Kal OUYKPION €ixav wg
mpoeEdpxouca Tn SIOTUNTIKA CUPTTEPIPOPE KOTA Tn SlEVEPYEIQ TWV TTEIPAUATWY. Z€
OAoug TOUG OTUAOUG O BIAUAKNG OTTAICUOG ATAV CUVEXNG KAl ayKUpWHEVOGS oTn Bdon
BepeAiwong pe diapopewpéva aykiotpa 90°. O eykdpo10g OTTAICHOG TwV DOKIKiWV
atmmotreAouvTtav a1rd ouvdeTipeg No3d avda amootdoelg 12, 16 kai 18 ivioeg pe un
oelopikd aykioTpa 90°. OAa ta dokipia uttoBAABNKav 0 KUKAIKY @6pTion. Na tnv
TIPOCOMOIWON Twv OTUAWV OTO avaoAuTiIké HOVTEAO XpnoldoTtroinenkav duo 1 Tpia
TIPICUATIKG oToIKEia. To PeyaAUTEPO O PAKOG KEVTPIKO oToIXEio (i00 ue TO KaBapd
OWog Twv OOKIUiWY) TTPOCOMOIWVE TNV KOUTITIKI Kal TN SIATUNTIK OUVIOTWOO
OaTTOKPIONG, EVW Ta TTIO KOVTA OKpPaia OToIXEia TTPocopoiwvav Tnv oAiodnon tng
aykUpwong Tou OIaUAKOUG OTTAIOPOU Kal gixav duokauyia dUo TAEEIS peyEBoug
MeEyaAUTEpN atm OTI Ta MakpuTtepa oToixeia. O1 oTpo@éc Twv dkpwv €AngOnoav
UTTOWIV PECW EVOG N YPOUMIKOU OTPO@IKOU gAaTnpiou oToug KATtdAAnAoug KOuBoug
TWV oToIXEiwy. MNa TNV TTPOCOUOIWON TWV EAEYXOPEVWY TTOOWYV HETAKIVAONG TTOU
emMPBARBONKav oTa TrEIPAUATa XPNOIYOTTOINBNKE £éva eAacTIKO eAaTiplo KATGAANANG
QUOKOUWIOG 0TV Kopu@r Twv OTUAWYV. & 6oa doKiula eMIRANBNKE a&oVIKO QOpTiO
OTOUG OTUAOUG €AN®ON kal autd uttown. H pebodoAoyia TTou avamTixbnke armd Toug
OuUYYpPaQeic epapuoleTal uévo o€ OIo0dIAoTATEG AVOAUCEIG KAl UTTOOTUAWMOTA aTTO
OTTAIoUEVO OKUPGOepa. ETTiong N atroTEAEOUATIKOTNTA TWV CUVOETAPWY WG OTTAICHWV
dIdTuNoNG, TTEPICPIYENG KAl ATTOTPOTIAG TOU TTAEUPIKOU AuyliopoU Tou OIaUAKOUG
OTTAICUOU dev PTTOpEl va KatavonBei TTAAPWG Kal CUVETTWG gival dUOKOAN N TTANPNG
TTOOOTIKOTTOINCA TNG. ATTO TN oUYKPION TV ATTOTEAEOUATWYV TTou EARPOnoav amd 1o
QVOAUTIKO POVTENO EKTINNONG TNG CUMPTIEPIPOPAS TWV ETTTA £6ETAlOPEVWY OTUAWV HE
TA TTEIPAMUATIKA ATTOTEAEOUATA TTPOEKUWE OTI N avaAuTiKh diadikacia £dwoe AOYIKEG
OANG ouVTNPENTIKEG EKTIMNAOCEIG TNG TTAEUPIKAG QVTOXNAG KAl TTAPAPOPPWONG Twv
oTUAWv. ETriong, n utoAoyi{Ouevn HOP®R aoToXiag TwV UTTOCTUAWMGTWY ATtav
oUPewvn pE TNV TTapatnEouuevn Hopery aoTtoXxiog katd Tn Olevépyela Twv
TTEIPAPATWY. ZTIG TTEPITITWOEIG TWV UTTOOTUAWMATWY TTOU TO PHOVTENO OeV TTPOERAEWE
ETTAPKWG TN MOPQN aoToXiag, autd O@eINOTaV 0T CUVINPENTIKA €KTIMNON NG
QTTOKPIONG TwV OOKIPiWV Ot TTAEUPIK @OpTION. Ta KUPIO OTOIXEIO KAl TA YEVIKA
XOPAKTNPIOTIKA TNG WETPOUMEVNG QTTOKPIONG TWV OTUAWV UTTO KUKAIKA @OpTIon,
oupTtrepIAaupBavouévng TG duokauwiag kalr TG €¢acBévnong Tng avroxng,
QVATTAPICTWVTAI IKAVOTTOINTIKA ATTO TO HOVTEAO.

O 0. Tpiavra@UAAou (2004) avagépetal OTa TTIPOBAAMATA TTOU GTTITOVTAI TOU
MNXavIOPoU ouvdageiag METAU Twv PAPOwv OTTAICPOU KAl TOU OKUPOOEUOTOS Of
TTEPIOKEG AVETTAPKWY TTAPaBECEWY SIOUAKWY OTTAICHWY UTTOOTUAWUATWY TTOAQIWYV
olkodouwyv. ETTiong avagépetal o€ pia ox€on UTTOAOYIOUOU TOU OTTAITOUUEVOU TTAXOUG
pavoua TrepioPIENS Twv OTUAWY YIa TV ATTOQPUYH OTTWAEIOG CUVAPEIAG OTIG TTEPIOXES
TWV TTapaBécewy. Ta UTTOOTUAWPATA TWV TTAAQIWVY OIKOBOUWY HE Aiyo €wg KabBoAou
OTTAIOUO TTEPICPIYENG OTO UWOG TWV TTAPaBECEWY, 01 OTTOIEG TTPAYMATOTTOIOUVTAl OTN
Baon Twv OTUAWV OKPIBWG ETTAVW ATTO TN OTABUN TOU OPOPOU OTTOU EVOEXETAI VO
oxnMaTioBei TTAaOTIK) ApBpwar, TTapouCIdAlouV TITWXN AvTIOEIoUIKA cuuTrEpIPopd. H
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Ummapén MAMIOTa TIG TTEPIOCOTEPEG QPOPEC Aciou XAAuBa emTeivel TO TTPORANUA Kal
odnyei oe Tpdéwpn acToxia Twv TTapabéoewyv. H atroudia eykdpalou OoTTAICUOU OTO
UYog Twv TTapaBéocewyv odnyei aTnv TTapaAafr) TNG EyKAPoIag avammTuoaopevng Tdong
MOvov aTmd TO OKUPOOdEUa ETTIKAAUWNG MEXPIC €CAVTAACEWS TNG EPEAKUCTIKNG TOU
avioXAg. MeTtd Tnv €EAVTIANCON TNG E€QEAKUOTIKAG QVTOXAG TOU OKUPOBEUATOG
oxnuaTifetal pwypn 810dpouAS pe. H dUvaun F 1Tou uTropei o€ authv TNV TTEPITITWON
va avatrtuxBei og pia paRdo epBadou A, oTnv TTEPIOX TTAPABeong PAKoug Is Ba civai
ion pe F = p.(u - feem)ls. O €mTUXNG OXESIAOPOG JavdUa atrd IVOTTAIOPEVA TTOAUPEPH
UAIKA O€ TTEPIOXEG TTAEUPIKWY TTAPaBECcEWY OTTAICUWY o@eiAel va eEaa@alioel OTI n
dlappor] Tou dIOPAKOUG OTTAICUOU TOU UTTOOTUAWMOTOG Ba avatTtuxBei Tpiv atmdé Tnv
amwAela ouvageiag, dnAadn OT Ay - f,q = pc(u - 0)ls 6TTOU 0 N TAON TIEPIOPIYENG
TTOU TTAPEXEI O HaVOUOG TWV OUVOETWY UAIKWYV KATA TNV OpIakr KAatdoTaon aoToxiag,
OTTOTE O01=0),9. 2€ UTTOOTUAWMOTA OpBoywVIKAG dIaTopng n T1don autr] JUTTopEi va
ANQOEi TTPOCEYYIOTIKA ATTO TO HECO OPO TWV TACEWYV TTEPICPIYENG OTIG dUO dIEuBUVOEIG
TWV TTAEUPWYV TOU OTUAOU aT10 TN oX€an o; = 0.5« (Oiap + Orua.a)-

EtTopévwg

2t 2t d+b
0= 05 (2L frae + L frae) = tr * frae - o)

OTIOU frgqe N EVEPYN TAON OXEDIONOHOU TWV CUVOETWY UAIKWV.
O ouvduaoudg Twv dUo TTapaTTavwW £6l0WaEWV odnyei oTn oxéon
tr=(b-d-Ap-fya)/[(b+d) pc- 1+ frae - ls]

ylo TOV UTTOAOYIOPO TOU QTTAITOUMEVOU TTAXOUG pavdua atmd ouveeTa UAIKA yia Tnv
ATTOQUYIN ATTWAEING CUVAPEIAG OTIG TTEPIOXEG AVETTOPKWY TTapabécewy oTTAIopwy. O
UTTOAOYIOUOG TOU WAKOUG TNG Pwyung O1odpopng pe  Yivetal yia opBoywviko
UTTOOTUAWMG aTtrd TN oXEon:

pe=(3)+2 (dp+0) S2V2- (dp+0),

OTTOU S N ammoéoTaon METAEU TwV pAaRdwyv. O TpiavragpuAou Toviel 611 o1 Seible et al.
(1997) Baoiféuevol o€ TTEIpapATIKA atroTeAéopaTa SIATUTTWOAV Mia ETTITTAEOV OUVONKN
ylo Tnv €Eaoc@dAion ocuvdgeiag paROoU-oKUPOdEPOTOS PBACEl TNG TTPONYOUHEVNG
OX£0NG uttoAoyIopoU Tou TTaxoug Javdua. H ouvBnikn auth TpoBAETTel 6TI N eyKApaIa
TTAPAPOPPWON TOU OKUPOBEUATOG BEV TTPETTEI va uTTEPPaivel pia Kpioiun TIuA yupw
oto 0,001-0,002. Emrouévwg n evepyn TGon oXedlaopou Twv OUVOETWY UAIKWY Ba
TIPETTEI VA TIEPIOPICETAI OF frge < 0,0015 - Ef.

O Z. Apitoog (2005) trporteivel pia ox€on UTTOAOYIOUOU TOU OTTAITOUUEVOU OTTAICOU
TEPIOPIYENG TNG TTEPIOXAG AVETTAPKWG TTAPATIOEPEVWY PAROWY UTTOOTUAWNATWY. Mg
TNV TTEPICPIYEN TTOU UTTOAOYICETal PACElI TNG OXECEWS TTOU TTPOTEIVEI ETIOIKETAI N
aTToQuUYR TNG TTPOWPNG ACTOXIag TNG TTEPIOXAS TNG TTapdBeong amd didppnén Tou
TEPIBAANOVTOG TN PABOO OKUPOBEUATOG, N OTToia odnyei o€ agToxia TOU UNXaviopou
METOQOPAG OuVAPEWY HETAEU Twv pAaBdwv Kal oAioBnor Toug Katd MAKOG TG
KPioIuNG pwyMng Tou dnuioupyeital HETagU Twv pARdwWYV TIPIV auTéG @BACOUV OTN
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olappor] Toug. O uttoAoyioudg Tou atrairoupevou guBadou Tou UAIKOU TTEPIoPIYENS
TToU JTTopEi va eival XGAUBAg A IVOTTAIOPEVO TTOAUPEPA WE TN HOP®A CuveXoUug
1-2As 1 fyk Ap

B nojals

2TV avwrépw oxéon Yre = 1,5, Ay = trw;  eival 1o guBaddv Tng diatoung Tou
OTTAIOOU TTEPIOPIYENG UTTO POoP®r) KOAGPWY, OTTOU tj KAl W; TO TTAX0G KAl TO TTAGTOG
TNG OIATOUAG TwV KOAAPWV avTioToIXa. ZTnV TTEPITITWON OUvEXOUG XOAURdIVOU
ECWTEPIKOU pavdua gival w; = S OTTOU S N AGOVIKN atmmooTacn Twv KOAGPwY Kal
ETTOMEVWG (Ai/S)ar = (f)ar. O OUVTEAEOTAG As EKPPACEl TO PHEYEBOG TNG TUVEICPOPAG TNG
ouvagelag Tou nodn dlatiBépevou prkoug TapdBeong. O1 TIUEG TOU CUVTEAEDTH B cival
TTOAU KovTd oTn povdada av c/ds <2, 6TTou € n JIKPOTEPN ETMKAAUWN TTAPATIBEUEVNG
paBdou. O ouvTeAeoTAG TPIRNAG W EKQPAlEl TNV TPIRR TTOU PTTOPEl va €mMOTPATEUOE]
otn duvnTik dlem@daveia oAioBnong otn 8éon TnG avapevouevng pnydaTwaong.
Akopa, A, = -d/4  eival To euBaddv piag TrapaTi®épevng pdpdSou Kal Ojg = Ej &g
gival n €moTPATEUSUEVN OEOVIKI] TAON OXEDIAOUOU TWwV OTOIXEIWV TTEPIoPIYENG, N
oTroia dev TIPETTEl va UTTEPPAIVEI TNV TIUR Ojmax = fyg IO Evioxuon pe aToixeia atmmo
XGAuBa. T€Aog, 0 6pog fy EKPPACEl TN XAPAKTNPIOTIKI) avToxr) Tou XaAuBa. ZUppwva
ME TOV ApiTOO n e@appoyh TepioPIyénNg Ptmopei va €Eac@aAioel Tnv atroQuyn
aoToxiag ouvagelag Twv TTapaTiBéuevwy paRdwv otav To OIaTIBEUEVO  PAKOG
aAAnAokaAuyng eival 1s>0,3015, Kal 1s>15-ds . Alo@opeTIKA Bewpei 0TI N TTEPICPIYEN
Oev UTTopPEi va TTPooc@EPEl. H TR Tou avaykaiou PAKOUG TTapdeong ls, ETITPETTETAI
0t UQIOTAMEVA OOUAMATA VA UTTOAoYICeTal ion PE TO MAKOG aykUupwong OTTwG
mpoBAETTeTal amd Tov EKQX 2000 [...], §17.6, €6.17.1, émou Spwg O TIUEG TWV
UANIKWV €10AyovTal PE TIG HEOEG TIHEG TOUG XWPIG OUVTEAEOTEG ACQAAEIAG KAl XWwPIg
TOUG TTOAAATTAOCIOOTIKOUG OUVTEAEOTEG UTTEPKAAUYWNG TNG §17.7.2.2 kan Tng §18.4.7
Tou EKQZ. ETiong, 10 YAKOG TOU OTOIXEIOU OTO OTTOI0 £QapPUOleTal N TTEPITPIYEN
TTPETTEl va gival KaT €AAXIOTO OC0 TO UWOG TNG KPioIung TTEPIOXNG Kal Ox1 AlyoTepo
atmd 1,3:1s 4 0,60 m. TéAog, 6TaV XPNOIKOTIOIEITAI CUVEXNG EEWTEPIKOG PavdUag aTmo
XOAuBa 1O TTaYX0G TOU TTPETTEI va €ival TOUAAXIOTOV 1 mm, €vw av XPNOIPOTTOIOUVTal
OUVOETNPEG I KOAGPa diaTourg Aj ava ATToOTACEIG S O TITAPATIAVW TINEG AVTIOTOIXOUV
0TO PEYEBOG A/S VW) OI OTTOOTACEIG S OV TIPETTEI va GeTTEpVOUV T0 0,3-d.

Havoua A KOAdpwY TTpayuaToTToIEiITal BACEI TNG OXEOEWG % = Yrd

O1 Jae-Yeol Cho ka1 Jose A. Pincheira (2006) tmrpaydaTtotroincav pn YPOUUIKESG
oiod1doTaTteg avoAuoelg oe 14 OoKigiad UTTOOTUAWPATWY KAl CUVEKPIVOV T
aTTOTEAECPATA TNG UTTOAOYICOEIOAG CUUTTEPIPOPAS TWV BOKIKIWY PE TA TTEIPANATIKA
OTTOTEAEOPOTO  TPIWV  QVEEAPTNTWY EPYACIWV OTToU  €€eTaddTav N OEICMIKA
OUMTTEPIPOPA BOKIPIWY OTUAWV TTARPOUG KAIMOKAG KaBwG Kal SoKIPiwv oTUAwV -
TPOROAWV. ZKOTTOG TNG £PEUVAG Toug ATav n dnuioupyia evodg avaAuTIkKoU POVTEAOU
EKTIUNONG TNG OEIOUIKNG ATTOKPIONG UTTOOTUAWMATWY OTTAIOUEVOU OKUPOBEUATOG HE
QVETTOPKEIG TTAPABECEIS TWV DIOUAKWY OTTAICHWY OTn BACH TOUG, £VTOG TNG TTEPIOXNG
mBavrg TTAAOTIKAG GpBpwaong Kal pe Aiyo, apaid diaTteTaypévo oTTAIOUO dIATuNoNG.
To povtéAo BacioTnke oTn oX€on METAEU TwV TACEWV CUVAQPEIAS KAl TWV OAICBACcEWV
TTPOKeINéVOU va uTtoAoyioBei n avamruooduevn T1don Twv dlauiRkwy papdwv
OTTAIOCUOU  TWV OTUAWV Kal Ol TTAPOUOPPWOEIS TOUG KATA Tnv dcToxia Twv
TapaBEéoewy. ZT0 POVTEAO TTEpIAQUPBAvETal n uTToRAGBUIoN TNG avToXAS Kal TnG
OUOKAPWIOG TwV UTTOOTUAWMATWY ME TRV aufnon Twv TTAPOUOPPUOEWY Kal TOV
OpIBUO TWV aVAKUKAICOPEVWV TTAEUPIKWYV HETAKIVAOEWY. H TTpoTeivouevn atrd Toug
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ouyypageic péBodog — povTéAo Pabuovoundbnke pe Treipduata o€ OOKiWIa TTou
TIPOCONO0IALAV UTTOOTUAWUATA KATOOKEUWY TNG dekaeTiag Tou 1970 kal TTaAaIoTEPQ.
ZUPQWVA JPE TNV TTPOTEIVOUEVN HMEBOOO-UOVTEAD TTPOKUTITEI OTI Ol OXECEIG JETALU TWV
TAoEWV OUVAPEIOG KAl TwV OAICBACEWY yia PePovwEVn paBdo eupaTmiopévn o€
OKUPOdEUa WTTOPOUV va XPnoigoTroinBolv yia va TTPOCOUOIWOEI O PNXAVIOPOG
OUMTTEPIPOPAG TwV TTapaTIBEuevwWY papdwy. ETtriong Bewpnbnke o1 n avroxn MIag
TapaTiBéuevng pdpdou cival oxedov n idla pe TRV aviox MEMOVWHEVNSG pdapdou
euBatTiIopévng o okupodepa. O1 BaCIKOi PNXaVICHOI avTioTaong TTou BewprBnke o
TEPIYPAPOUV TN CUUTTEPIPOPA UTTOCTUAWMATWY OTTAIOUEVOU OKUPOOEUATOG Eival
TPEIG Kal TrepIAauBdvouv TN ouvelo@opd atrd KAPwn, OIdTuNon Kal T oxéon
ouvagelag-oAioBrioewy Twv pAaRdwv TTou TTapaTtifevral. O1 vouol TNG UCTEPNTIKNG
CUMTTEPIPOPAG TWV EAATNPIWY TTPOCONO0IWONG TWV OXECEWV OUVAPEING - ONOBCEWY
kaBopifovrav ammd TrapauéTpoug Tou  TrepIAauBdvovtav oe €10k €kdoon Tou
TTpoypdupartog DRAIN-2D. 210 PovTEAO TTOPOUCIAZETal KAl Mia oX€on UTTOAOYICHOU
TWV aVATITUCOOPEVWY TACEWV OTIG PAPRdOUG TTou TTapaTiBevTal o€ dedOPEVO WNAKOG
Katd Tnv acgTtoxia Twv TrapaBécewv. Ta OokKipia UTTOOTUAWHATWY Twv TPIWV
aveCapTNTWYV EPYACIWY KE Ta OTToia TTpayuatoTroindnke n Badbuovounon Tng Heboédou
gixav avetrrapkeic  mapabéoelig  dlaunkwyv  OoTMAICMWY  pAkoug 200 kai 24P
TOTTOBETNUEVES apéowG eTAvw aTTd TN BAon TTAKTWONG Twv OTUAWY, VW 0 OTTAICHOG
O1dTtunong atroteAouvtav atmo ouvdeTipeg No3 avda 305, 406 1 457 mm pe aykupwon
90°. OAa T1a dokipia uttoBARBNKav o€ avakukAIOPEVN TTAEUPIKN QOPTION WE TNV idIa
ioTopia @opTiong ue €€aipeon éva OOKIMIO OTO OToI0O N I0TOpPIa TNG POPTIONG
avaTTapIoToUoE TIG CEICHIKEG KIVIOEIG TTOU UTTOPOUV VO avaTrTuxBouv oTnv TrepIoXN
KOVTQ OTO CEIOUIKO priyda. ATTO Tn oUYKPION TWV EKTINACEWY TG CUPTTEPIPOPAS TWV
OOKIMIWY KAl TWV TIEIPOUATIKWY OTTOTEAEOUATWY TTPOEKUYE OTI N E€MPPOH TWV
OX£0€WV OUVAPEING-OANICOACEWV OTIG TTAEUPIKEG PMETAKIVACEIG €ival ONUAVTIKHA, KOBWG
Ol QVETTAPKEIG TTapaBECcEIg eKTOG aTTO PEIWON TNG TTAEUPIKAG avTioTaong Kai Tng
TTAACTINOTNTAG TWV UTTOOTUAWUATWY PTTOPOUV VA TTPOKAAECOUV auENUEVES TTAEUPIKEG
TTAPAPOPPWOEIG AKOPA Kal TIPIV TRV €EAVTANCN TNG avtoXAg Twv TrapaBéocwyv. To
MEYEBOG QUTWV TwV TTPOCHBETWY TTAPOUOPPWOEWY EEQPTATAI ATTO TIG AETTTONEPEIEG
OTTAIONG, TIG 1IB16TNTEG TWV UAIKWY, TN @OPTION Kal TIG Ouvlnkeg oTthpigng. To
uttoAoy1fOuevo BAoel TOU PYOVTEAOU QPOPTIO TTAEUPIKAG avTioTaong, n Tapauépewaon
TTOU QVTIOTOIXEl OTnVv aoToxia Tng mapdBeong Kali N HOPPA aoTOXiag Twv
UTTOOTUAWPATWY TTPOEKUYWAY OTI €ival APKETA KOVTIA OTA METPOUMEVA ATTO Ta
TEIPAUATA JEYEDBN PeE AOYo PETPOUUEVNG TTPOG UTTOAOYICOEICA TIUAG YIa TNV TTAEUPIKA
avrtoxn ico pe 1.03 pe Tummk amékAion 0.09 kal yia TNV TTAPAPOPPWON KATA TNV
akpaia avriotaon ion pe 1.30 pe TUtTIKA atmokAion 0.22. H o€IopIKA OCUPTTEPIPOPA TWV
UTTOOTUAWMPATWY HE QVETTOPKEIC TTapaBéoelc oTn BACN TOUG EKTIMABNKE TTOAU
IKAVOTTOINTIKG BACEI TOU TTPOTEIVOUEVOU aVOAUTIKOU povTéAou. Eidiké n cuptrepipopd
META TNV avdmTuén TNG MEYIOTNG AVTOXAG TOU OTUAOU EKTINATOI TTOAU KOAG pE TRV
TPIYPOMMIK] OMOAA KAWTTUAN TTOU TTPOKUTITEl atrd TO PovTého. H emidpaon Twv
OXEO0EWV OUVAQPEIOG-0AIOBNONG OTIG AVATITUOOOWPEVEG TTAEUPIKEG TTAPANOPPWOEIG
UTTOOTUAWMPATWY JE AVETTAPKEIS TTapaBéacig oTn BAcn Toug gival IDIAITEPA ONUAVTIKN
Kal dev TTPETTElI va QYVOEITAl KATA TNV avaAuon TTAAQIWY KATAOKEUWY OTTAIOHEVOU
okupodéuarog. Ta T1a  Ookiyia  OTUAWV-TTPOROAWY o1  TIPOOBETEG  AUTEG
TTAPAPOPPWOEIG TTIPOEKUYWE OTI aVTIOTOIXOUV 0TO 45% Tng utToAoyloBgicag avnypévng
TIAEUPIKAG OTPOPAG TTOU QVTIOTOIXEI OTO MEYIOTO QOPTIO, EVW YIO TA TTAPOUG
KAigakag QOKipIa o1 TTPOCOETES TTAPHOPPWOEIG ATAV UIKPOTEPEG.
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O 0. Tdolog (2009) e&etdlel TNV €Qapuoyn TrEPICPIYENG MEOW  OTOIXEIWV
IvottAiopévwy MoAupepwy [0 kaBwg Kal pEow XaAURSIVWY PavOuwyV TTPOTEIVOVTOG
OX£0€EIG UTTOAOYIOPOU TOU aATTAITOUMEVOU €PPBadOU Kal TTAXoug pavdoua WoTeE Vo
e€ao@aAioBei n Oloppony Twv TIAEUPIKWG TTapaTIOéuevwy pAaRdwv oTnv KpIioiun
TTEPIOXH] TWV UTTOOTUAWUATWY, VTOG TNG OTTOIAG TTPAYHOTOTTOIOUVTAI Ol TTOPABECEIC.
Omwg avagépel PeTd TNV UuTTépPacn TG avioxg Tou OeopoU  HETAEU TwV
TapaTiBépeEvwyY paRdwv dNUIoUPYEITal OTO OKUPOSEUD Wia pwyur d1IaoTOAIKOTNTOG W
TTOU €VTEIVEI TO UNIKO TTEPIOQiIYEEWG. ETTAVW OTn pwyur auTr a) TTPOKAAgiTal pia
K&Betn OAITITIKN Tdon Oy, B) €moTpaTeUovTal avTIoTAoEIG TPIBAS avdueoca oTta duUo
THAPATA OKUPOJEUATOG TTOU TTEPIEXOUV TIG TTAPATIOEUEVEG PABDOUG KAl ETTOUEVWG Y)
KabioTaTal oTadIOKWS £PIKTA N avATITUEN TNG TAOEWS dIapPOoAg Twv PaRdwy. E@doov
TO UAIKG TTOU XpnoldoTrolgital yia Tnv Trepio@iyEn civar IOMN 161€ TO NAKOG ayKUPWONS
Tou, |y, TTPOKUTITEI BAoEl TNG AOyIKAG OTI n dUvaun Pe Tnv otroia evteivetal To 10l Ba
TPETTEI VA €ival ion Pe TNV duvaun Cuvdg@Eelag TToOU avaTTTUCOETAl KATA PAKOG TNnG

aykUpwaong Tou, dnhadn I, f, = tjoj > I, = f"j t;

ctm

o1ToU ARYON o = fetm

5 AB =V2(2.0c + 15d,)

G —- " ¥—C

MNa évav adpouepn uttoAoyiopod TG e€dAkeuong Tou |OMM o TAoI0g TTPayPATOTIOINCE
TIG TTAPAdOXEG i) TNG YPAUMIKIG KATAVOUNAG O, X KaI ii) TG TTapaAAnAiag KaTavouwyv

Y10 OIGQOPEG TINEG AKPAiIWV TACEWY Osg. BACGEI TWV TTAPABOXWYV AUTWV
O'j X

NAOyw €uBgiag KATavVOUWY : ==1
Jjo  Xo
AOyw TTapaAAnAiag euBEItIV: 70 _ %o
fetm tj
AKOUA TTPOKUTTTE : Gy X fem _

%jo  tj jo
oTTéTE VIa TNV e€0Akeuan Ba eival (dedouévou 6T 0=Eg):

X Xo O
8 =J, g dx= OOE—;dx
Kal AOyw TnG TTPWTNG TTApadoXAG
— T %o (1 _ X o = T 1 g — [P0 (X _ iy (Yo _9ix* (Xo
60_Ejf0 (1 xo)dx_Ej(fo 1dx fO (xo)dx)_ij{O Eijo{O -
Ujo

0g = —x
0 = 3g; %o
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2
(Tjo

ZEjfctm J

VW AOYw TNG deUTEPNG TTAPABOXNG TEAIKA 6y =

OmoTe yia 0jp = 0; Ba gival AUVOVTOG WG TTPOG O :

o = 2Ejfctm(SO _ ZEjfcth\/E
= -
tj tj
EQ6ooV Iy < b (0;< Ojim=(b/t)fem ) T6TE 0} = /w
J

Kai TrpokaAeital duvaun Fj BAITTITIKA TTou dpa diaywVviwg TTavw aTnv
OTPOYYUAEUEVN QKU TOU UTTOOTUAWMATOG ioN PE

F; = ojV2 - 4l
AuTr n dUvaun eiIcdyel BAITITIKEG TACEIG Oy TTOU POUV E£TTI TG PWYMNAG
MNKOUg

(AB) =2 - (2c + 1,5d})
H oy divetal atrd tn oxéon

b /
O']\/i . E - Oy = 1,7 . WEjtjfctm/(ZC + 1'5db)

MNa TRV TIRA TNG dIATUNTIKAG TAoNG TPIRAG Ty €ival

—035fc(22 +025)( +03)

fe

Kal n avtioToixn duvaun olovei cuvdgeiag B Tou auth TTpoo@épel Ba eival
B =14, [V2(2c + 1,5d})]s
XAPIG OTNV oTToia PTTopEi va avatrTuxOei oTig TTapaTIBEueveg paBdoug Taon
o, = B/(wd%/4)
TeAikd epooov n oxéon TTou divel TNV Os AUBET wg TTPOG tj TIPOKUTITEI N OXEON

fsy A
)

[22—+025 (db)] ' dy fe fe

n omoia atoteAei TN oxéon £6.14 tou Kavoviopou EmeuBdoewv KAN.EME. H
TTPONYOUUEVN OXECON O@opd OTOV UTTOAOYIOHO TnNG ATTAITOUMPEVNG TTEPIOPIVENG
YWVIAKWV TTapaTiBéuevwy paRdwv péow atoixeiwv I0MN. O Taolog avagépel 0TI aTNV
TEPITITWON TTOU XPNOIYOTTOINBEl yia TNV TTEPIoC@IYEN TNG TTEPIOXNG AVETTAPKOUG
TTaPAOeoNG UTTOOTUAWMATOG KAEIOTOG OUYKOAANUEVOG Mavduag ammd  XaAUpdivo
éANaopa TO0 TTPONYOUUEVO TTPOCOMOIWMA 10XUEl KAl TTAN, OpWG Adyw TNG PEIWPEVNG
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avtoxng Tou XaAuBa ot oxéon pe T1a IOMN avapéverar ot o; = s, 6tTou f'sy N TGION
dlapporG Tou XaAupdivou pavdua, dnAadn

Ejfetm2V2Z-w p Ejfct
g = |V _ g kardpa  t = 2v2 22y

g (o)

Emreidr) otnv mepitrrwon auth 10 0; = f'sy gival yvwoTo, oTnv avwTépw oxéon 10 ovo
ayvwaoTo peEyeBog eivalr 1o t. AUvoviag TNV TIPONYOUMEVN E£GiOWON WG TIPOG {;
AauBdveral a1r’ €uBeiag n TIPA Tou TTAXOoUG Tou XaAURSIvou pavoua, To OTT0i0 WoTOC0
TTPETTEI va eAeyXBEl av eTTapKel WOTE va avamTuxBei oTIc TTapaTiBéueveg padoug
Taon ion pe v tdon diappong Toug fg, Kal va eival £101 £TMITUXNG N TTEQITPIYEN.
EAEyxeTan eTTOPEVWG N OXEON :

S i fetm Wa ¢ ls
o =(2,2—+0,25> 17— —+02(2—+ 1,5)]—f > f.
’ Su f'sy fo dp dp dp’¢ " 7

H avwTépw oxéon TTPoEKUYE aTTO TNV ETTIAUCN TNG OXECEWG :

o5 = B/(nd;/4)

oTTOoU:
= rfr[\/_(2c + 1,5d,)|ls :
O
= 0,35f, (2 25 +0,25) (0,<9f—’cV +03)

E 2v2- E
O.j — ]fctm 2w — f:qy N t — 2\/_ sfctm Kal

g ()

oy =17 ’ijtjfctm/(Zc + 1,5d,)

2710 TTapdév Epeuvntikd TTpoypapua €¢eTaleTal Kal Babuovoucsital n oxéon 26.14 Tou
KAN.EMNE AapBdavovrag umown 1n Bewpia Tou TAoIOU Kal yia TNV TTEPITITWON
XOAUBOIVWY havOUWV.

MelpauaTiKEG  E€PEUVEG OXETIKEG ME TO QAVTIKEIMEVO Twv  TTPORANUATWY  TTOU
dnuIoupyouvTal o€ TTAAQIEG KATAOKEUEG AOYW QVETTAPKWY TTAPABETEWV TWV dIOUAKWY
OTTAICUWY UTTOOTUAWMATWY €XOUV €TTIONG TTpayuaTotroindei. & autég eEeTadeTal N
O€IOUIKI) CUUTTEPIPOPA SOKIUIWY UTTOOTUAWUATWY HE QVETTAPKEIS TTapaBEéoelg OTn
Baon TOUG Kal diEpeuvwWVTal TOCO OI TTAPAYOVTEG TTOU TNV ETnPeddouv OCO Kal
O1dpopeg pEBoDBOI evioxuong Kal BepaTreiag Toug, TTou Baacifovral OTTwG avapépOnkKe
€iTE TNV €EQAPUOYN ECWTEPIKNG TTEPICPIYENG PE HavOUES i KOAGpa aTTd didgopa UAIKA,
€iTe OTNV OTTOKOTACTAON TNG OUVEXEIQG TWV TTaPaTIBéueEvwyY  pARdwY  péow
OuyKOAAnong. Eivar onuavtiké va avagepBei 611 n TeipauaTikr) dlepelivnon NG
O€IOUIKNG OUMTTEPIPOPAG TWV OTUAWV PE OUYKOAANUEVEG TTapaTIBEUEVEG PARdOUG
gival eCAIPETIKA TTEPIOPICHEVT, YEYOVOS TTOU KABIOTA TNV €pEuva TOU OXETIKOU £dagiou
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oto Tmapdév Epeuvnriké TlMpdéypaupa T1ou  xpnuatodotei o O.AZ.I1  evieAwg
TTPWTOTUTTN.

O Thomas Paulay (1982) epelvnoe 1oV TPOTIO PE TOV OTTOIO UTTOPOUV VO OTTAICTOUV
Ol TIEPIOXEG TWV  UTTOOTUAWMATWY TWV  AVWTEPWY  OPOPWY  QVTICEITHIKWG
OXeDIAONEVWY KATOOKEUWY OTIG OTTOIEG TTPAYHUATOTTOIOUVTAI TTAEUPIKEG TTAPOBETEIS
TWV dlIauAKWY PARdwWY OTTAICHOU, £QOCOV £XEl £CACPANOBEI OTI 0O OXNUATIOUOG TWV
TAQOTIKWY apBpwoewyv Ba cuuPei atrokAeioTIKG oTIG dokoUg. Baoiléuevog oTig
YVWOTEG Bewpieg TwV PNXAVIOUWY dIATUNTIKAG TPIRBAG TTPOTEIVE Mia atTAf péBodo
TTPOGOIoPIoHOU TOU £YKAPOIOU OTTAICHOU TTOU ATTAITEITAI WOTE va dIacPaAIoBEi TTwg
ol TrapaBéoelc Twv  OTAIOHWY  Ba  avréxouv TOUAGYIoTOV  O€Ka  KUKAOUG
QVAKUKAIZOUEVNG  TTAEUPIKAG  @OpPTIONG avatrtuoooviag £wg kKal 1o 95% g
OVOMAOTIKAG KAWUTITIKAG avToxXng TnG dlatoung Tou uTtooTuAwuatog. [Mapouaciace
€TTiONG TA QTTOTEAEOPATA TTEIPAMOTIKAG MEAETNG OTNV OTToIQ TTPAYHATOTTOIOUVTAV
TIPOGONO0IWGN OTATIKAG Kal OUVAMIKNAG KUKAIKNG ¢OPTIONG UTTOOTUAWHATWY KAaBwGg Kal
EAEYXOG TNG OUMTTEPIPOPAG TwV TTapaBiécewv UTTO UWNANG £viaong €AAOCTIKN Kal
aveAaoTIK @OpTIon. Ta dOKiula UTTOOTUAWUATWV-TTPOROAWY TTou UTTOBARBNKaV C€
O€IOMIKOU TUTTOU @OpTION avatrapiotoloav TTrEPITTou Ta 2/3 Tou TIPAYMATIKOU
MeYEBOUG UTTOOTUAWMOTOG. Me €gaipeon Tn pop@r TNG dIATouNG OAeG o1 dlaoTAoEIg
nrav Opoieg 0€ OAeG TIG KaTNyopieg Twv €EeTalOMEVWY OTUAWYV. 2ZTIC TIPWTEG
KATnyopieg OOKIYiwV UTTOOTUAWHATWY E£EETAOTNKAV OPOOYWVIKEC KOI OKTAYWVIKEG
olaTouég HE OAeg TIG dlaoTAoelg Toug ioeg e 400 mm. O KUPIOG OTTAIOPOG TWV
dokipiwv armroteAouvtav amd pdpdoug P16mm pe ovouaoTikr) avioxh diappong 275
MPa, evw 1o PAKOG Twv TTapabécewv Twv pdaRdwv ATav 309=480 mm. MNa Tov
ENEYXO TwvV TMO  KPIOIWWV Ouvlnkwv OTIG €TTOPEVEG  KATnyopieg  OOKIUiwV
xpnoigotroimnénkav pdapdor diauétpou 20, 24 kal 28 mm e OVOUAOTIKA avToxn
olapporn¢ 380 MPa. Ta uikn TTapdBeong yr' auTég TIg pdRdoug uttoAoyioBnkav Baoel
Twv €lowocewyv Tou TIPoTelive n emTpoty ACI 408. e Tévre  dokiuia
xpnoiyotoiménkav pdpRdol ueyaAluTepng dIAUETPOU KAl UEIWBNKE TO TTAGTOG TWV
uTTOOTUAWNGTWY o 300mm. H xpron pdfdwv $28 mm odrAynoe o€ TTOCOCTA
omrAicpou oTn dilatouny dvw Tou 5% Kkai dnuioupynoe 101aiTEPa OUCUEVEIG OUVONKES
TTapdBeong TTou dev AVTIMETWTTICOVTAI €UKOAQ 0€ TTAACTIUA oToIXEia. ELETAOTNKE N
MOP®A aoToXioG Twv TTAPOBECEWV YIa QOPTIOEIG TTou TTepIEAGUBavav diappon Twv
PAROWY TOU UTTOOTUAWMATOG yia Babuiaia auéavoueveg amaIthoelg TTAACTINOTNTAG.
MNa 10 okommd autd emIPARBnNKav oTa SOKiUIa PETAKIVACEIG TTOU avTioTolxoUuoav O€
TAQOTINOTNTEG U= 2, 4, 6. ATO Tn dieCaywyr Twv TEIPAUATWY TTPOEKUYE OTI
UTTOOTUAWMOTA HE apald SIOTETAYUEVOUG €YKAPOIOUG OTTAICUOUG, QVETTAPKNA MAKN
Tapdbeong Kal PIKPO aovikd @opTio PTTOpoUV va avieéEouv péxpl 10 KUKAoug
TAEUPIKNAG @OPTIONG TTOoU avTioTolxoUuv oTo 95% Tng kaummkAg avtoxng. Ol
TapaBéoeig autég OUWG MTTOPOoUV va CUUTTEPIPEPBOUV IKavoTToINTIKA POVO o€
MEPIKOUG avEAAOTIKOUG KUKAOUG JE TTOAU XOUNAEG ammaiTAoElg TTAAoTINOTNTAG. OTav ol
QVEAQOTIKEG UETAKIVAOEIG aPOPOUCAV OUVTEAECTEG TTAGOTINOTNTOG 2, 4 KAl 6 OAEG Ol
Tapabéoelg aotoxnoav. Mg Tnv auénon Tou TTOCOOTOU TOU €YKAPOIOU OTTAIOHOU
EVTOG TWV TTEPIOXWV TTAEUPIKWV TTAPABECEWY PTTOPEI va OXNUATIOTOUV TTAQOTIKEG
apBpwaoelg o€ KATTOIA UTTOOTUAWMATA. Z€ QUTEG TIG TTEPITITWOEIS OPWG N dlappPor] TwV
OIaUAKWY PARdWY TTEPIOPIOTNKE EVTOG VOGS TTOAU MIKPOU PAKOUG HE ATTOTEAECUA TNV
QvATITUEN €CAIPETIKA PEYAAWY TTOPAUOPPWOEWY OTO XAAUBa, AuyiIoud Twv paROwv
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Kal moavwg Bpauon Tou oTTAIGHOU. Na Tov Adyo auTtd ol TTapaBECEIS TWV OTTAICHWY
UTTOOTUAWMPATWY TTPETTEI va aTTOQEUYOVTAl OTIG TTEPIOXEG OTTOoU gival TOavo va
oxnuaTioBouv TTAaoTIKEG apBpwoelg. TéAog, o Paulay katéAnée oTo OonUAvTIKOTATO
POAO TNG UTTaPENG CUVOETAPWY OTNV TTEPIOXA TNG TTapdbeong, n TTapoucia Twv
OTTOIWV ATTOTPETTEI O PEYAAO BaBud Tn dnuioupyia TNG TTAACTIKAG GpBpwong otnv
TTEPIOXN QUTA. ZTNV TTEPITITWON ETTOPEVWGS UTTOOTUAWMPATWY TWV AVWTEPWY 0POPWV
ToOAUWPOPWY TTAAICIWY, Ta OToia tival OxedlaoPéva WOTE VA ATTOKAEIOUV TO
oxnUaTiopd TTAAOTIKWY apBpwoewv OTOUg OTUAOUG, €ival duvaTOv Ol TTAEUPIKEG
Tapabéoeig Twv daunkwy PaRdwv va TTPayuaToTTolouvTal aPéows TTAvw atrd Tn
OTAOPN ToU 0pOPOU £PAOCOV UTTAPXEI KATAAANAO TTO000TO €yKAPOIOU OTTAICHOU TO
eUPadov Tou otroiou uttoAoyileTal BAcEl OXEONG TTOU TTPOTEIVEL.

O1 Yuk Hon Chai, M.J.Nigel Priestley kau Frieder Seible (1991) peAétnoav tnv
ETTIOKEUR KUKAIKAG OIATOUAG UTTOOTUAWHATWY YEQUPWY TOTTOBETWVTAG METAAAIKOUG
MavOUeg yUpw atrd TNV TTEPIOXN TNG TTAACTIKAS GpBpwong oTn Bdon Twv oTUAwv. H
MEBOBOC €TTIOKEUNG auTh €TMAEXONKE va €EeTaoBei KaBWG aTtroTeAei pia OXETIKG
OIKOVOUIKA Kal aioBnTIK& KaA AUCn o€ oUyKpIon HPE TNV TOTTOBETNON EEWTEPIKWV
OUVOETPWYV Kal TN oUVOEDTK] TOUG PE TO UPIOTAPEVO UTTOOTUAWWGA, KaBwG £TTiong Kai
yiaTi HECW TNG TTEPICPIVENG TTOU ETTIQPEPEI OTNV TTEPIOXH TNG TTAQOCTIKAG GpBpwong
BeATiLovel TIGC OUVORKES GUVAPEIAg HETAEU TwV TTAPATIBEPEVWY EKET DIANAKWY PARdwWV.
Ta kUpia TTPORAAUATA TWV UTTOOTUAWMATWY TTAAQILYV YEQUPWYV Eival N XapnAn
QvTOXH, N QAVETTAPKAG KAPTITIKA TTAAOTIUGTNTA, N AVETTAPKAG OIATUNTIKA avToxr, Ol
aoToxieg Twv BaBpwv Bepediwong Kal Twv KOUBWY OTUAWV-KATOOTPWHATOG KAl N
MIKPA KAMPTTITIKA IKavOTNTA Twv OTUAWV TTou eixav pAkn mmapdBeong 209 otn B€on
TTAQOTIKAG ApBpwaong Ta otroia amodeixdnkav aveTTapkn yia va avartuxBei n diappon
TWV OIGUNKWY OTTNIOPWY ME aTTOTEAEOUA TR ypriyopn HEIWOn TNG AvIOXNG O€
QVAKUKAICOMEVN  @OPTION. ZKOTTOG TnG €PEuvag Toug NATav o  €AeyXog NG
OTTOTEAEOPATIKOTNTOG TNG €vioxuong Me MPETOANIKOUG pavdueg oTn BeAtiwon Tng
KAUTITIKAG avToXAg Kal TTAACTIUOTNTAG UQIOTANEVWY  KUKAIKWY  UTTOOTUAWNATWY
yeoupwyv. O xoAuBdivol pavdlieg TTou e@apudoTnkav eixav OSIANETPO EAAPPWIG
MEYaAUTEPN aTrd eKeivn TWV OTUAWY Kal TO EVOIANETO KEVO YEUIOE [E TOIUEVTOKOVIOUA
utto Trieon. OAol o1 pavdlueg oTapaTovoav 25 mm Trédvw atd Tn BAcn TAKTWONG Twv
UTTOOTUAWMPATWY. To ETTITTEdO TNG TIEPICQPIYENG TTOU TTPOCEPEPAV O PETAANIKOI
MavOUEG YIA TIG OUYKEKPIPMEVEG OUVORKESG OXEDIACHOU QVTIOTOIXOUOE OTO AVWTEPO OPIO
TEPIoPIYENG TTou TTapéExeTal amd ouvoeTApes. Efetdotnkav ocuvoAikd €€ dokiuia
MEYAANG KAipakag diapétpou 610mm kal uyoug 3,657m. Ta dokipia Atav KAipakag
1:2,5 evog oTUAOU YEé@uUpag dlapétTpou 1524 mm kai BepeNiovovtav o€ TTEDIAA WOTE
va efetaoTei kKal N aAAnAemidpaocn BepeAiwong-oTUAou. H ONITITIKR) avtoxrn Tou
okupodéuarog frav 34,5 MPa oTiG 28 nuUEPEG WOTE va AVTITIPOOWTTEUEI TO 67% TNng
UTTEPAVTOXNG O€ OXE0N ME TIG TUTTIKEG avToxéG oxedlaouou Tou 1960 Twv 20,7 MPa. H
UTTEPAVTOXH EKPPACEI TOOO TO CUPPBATIKO OXESIOOUO PE OKUPODEUA KOl TIG TIPOKTIKEG
ToU ‘60 600 Kal TNV augnon TnG avroxng Pe Ta 20 kal TTAéov Xpdvia QUOIKAG YAPAvong
TWV KOTAOKEUWV. Z€ OAa Ta dokipia xpnoiuotroidnke diapnkng ommAiIouog No 40. To
agovikd @opTio Twv oTUAwv ATav 1779 MPa. O1 otUAol 1,2,5 kai 6 €ixav PAKOG
TapdBeong 20P otnv mOavy Béon TMAAOTIKAG dpBpwong, evw Ta dokiyia 3 kal 4
gixav ouvexeig Slaunkelg oTTAICNoOUG OTUAWY ayKupwuévoug oTn Baon TTAKTWONG ME
aykiotpa 90°. Or1 petalAikoi pavdueg TTou XpnoldoTtroindnkay gixav Taxog 4,76mm
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katnyopiag xaAuBa A36 e oykoudeTpikd Adyo trepiopiyéng p=0,031. To pnAkog Tou
Havoua eTTIAEXONKE €TOI WOTE N ATIAITNON POTIAG TTAvw a1rd Tov Pavdla va unv
utrepPaivel To 75% NG apxIKAG KAUTTTIKAG IKavoeTnTag. Ta dokipia 1 kai 3 Tav dokiyia
avapopdag Kai dev déxOnkav emiokeur. To TPWTo (eUyog OTUAWY KATOOKEUAOTNKE E
TESIAO OXEDIOOUEVO KATA TA TTPOTUTTA TNG dEKAETIAG Tou '60 povo pe uBuypaupoug
OTTAIoPOUG Kal utrooTnpiféTav atmd UTTAoKIa Uywoug 25,4 mm kai 203mm diapéTpou
TIPOCOMOIWVOVTAG €101 TTacooAoBsueAiwon. ZT1a  utoloimra  Téooepa  doKiuIa
KATOOKEUGOTNKE 10XUPO TTEDINO PE OTTAIONO Avw Kal KATw ivag No8, €& Ceuyn
olaywviwv papdwyv No8 kovrd oTtov kOpPBo oTUAou-Tedidou kai oTtreipa No4 avd
64mm péoa oTov KOUPo. To UTTOOTUAWHA 5 €TTIOKEUAOTNKE PEPIKWG YIO VO €PEUVNOET
n moavoTnTa evowudtwaong Tng Baong Tou oTUAOU Xwpic va eTmixeipnBei aténon Tng
QvTOXAG Kal TNG TTAACTINOTNTAG. ETTioNG epeuvnBnKe Kal N JETAOEIOUIKY evioxuon Twv
OTUAWV YEQUPWV HE PETAAAIKOUG pavdues (oTuAog 1). OAa Ta dokiula uttoBARBnKav
oTnv idla oeIoPIKA @OpPTIoN aufavouevou PeyEBoug. ATTO TIG PETPAOEIC UE YPOUMIKG
METABANTOUG BIAQOPIKOUG PETAOXNMATIOTEG (LVDTS) TNG KAUTTUAOTATAG TwV OTUAWY
TTPOéKUYE OTI N TOTTOBETNON TOU METAAAIKOU pavdua odnyei o€ GUYKEVTPWON TNG
TIAQOTIKAG GTPOPNG O€ MIa TTOAU WIKPR TTEPIOXT KOVTA oTn BAcn Tou GTUAOU 6TTOU YIa
oedouévn TTAACTINOTNTA PETOKIVACEWY UTTAPXEI UWPNnAR ammaitnon TTAQOTINOTNTAG
OTPOPWYV. To OOKIUIO PE TN YETACEIOHIKN EVIOXUON CUUTIEPIPEPONKE EKTTANKTIKG KAAG
MEXPI €TTITTEDO TTAACTINOTNTAG H=4. ATTO Tn DIEVEPYEIA TWV TTEIPAUATWY TTPOEKUWE OTI
n To1roB£TNON KUAIVOPIKOU XAAURSIVOU pavdua o€ KUKAIKNG BIATourG OTUAO yéQupag
otnv moavr) TePIoXN TTAACTIKAG ApBpwaong evioxUel ATTOTEAEGUATIKA TNV KAMTITIKA
avtoxr Tou oTUAoU. Ta UTTOOTUAWUATO YEQUPWY KaTAOKEUAoUEVWY TTpIV TO 1970 ue
QVETTAPKEIG TTaPaBEoEIg aTnV TTEPIOX TNG TTAAOTIKNAG ApBpwong Kivduveuouv atro
TTPOWEN MEIWON TNG CUVAPEIAG KAl A0TOXIO TwV TTAPaBECEWY TTPIV aTTO TNV QVATTTUEN
TNG OVOUAOTIKAG KOUTITIKAG Toug avrioxns. H peiwon TG  avioxng Twv
UTTOOTUAWMPATWY ouTwv €ival coBapry Kal TTPAyUATOTIOIEITAl aTTO TOUG TTPWTOUG
KUKAOUG @OPTIONG. ZTNV TIEPITITWON TTOU T UTTOOTUAWMOTA TWwV TTAAQIWY QUTWV
YEQUPWV gixav ouvexeic dlaunkeig oTTAIoyoug atn Béon Tng TTAACTIKAG ApBpwong n
Meiwon TG avioXAg Toug cupfaivel oTadiakd Kal OQEIAETal OTnV aoToXia TNG
mepioiygng. MEdIAa oxediaopéva Tpiv 10 1970 Kkal icwg akdua Kai 1o ouyxpova
TTPOEKUYE OTI €ival ETTIPPETTH) O€ BIATUNTIKA QOTOXia OTNV TTEPIOXN OKPIBWG KATW aTTd
TO OTUAO. Ta UTTOOTUAWMOTA TTOU ETTIOKEUAOTNKAV HE XAAUBAIVOUG pavoueg e
OYKOMETPIKO TT0000TO 3,1% oTnv Trepioxr) TG Tmlavrg TAAoTIKAG dapBpwong
aveéTTuéav oTaBepoulg Bpdxoug uoTépnong WEXP! €TTITTEdO TTAACTINOTNTAG W=7, TO
OTTOI0 AVTIOTOIXEI O€ avnyuévn ywvia TTapapodpewaong 5,3%. H aotoxia eTTABE TeAIK&
a1ré KOTTWOoN Tou dlaunkoug oTTAIopou. H duokauwyia Twv oTuAwv auénBnke katd 10-
15%. TéAog, n €moKkeun Pe TN XPron XoAuBRdivou pavoua UTTOOTUAWPATOG TTOU €iXe
TTPONYOUUEVWG €AeyXBei O€ OEIOMIKA KaTamovnon o€ uwnAr] TTAACTINOTATA KOl
TTAPOUCIaCcE AoTOXIa TwV TTAPABEcEWY TOU OIANNKOUG OTTAIOUOU TOU TTPOEKUWE OTI
OTTOKABIOTA ATTOTEAECUATIKA TNV avtox Kal TTAaCcTINOTNTA Tou BAauuévou OTUAOU.
Mapd ™ popen Twv PBPOXwV UCTEPNONG TTOU QPAVEPWVOUV TNV  a1roppoenon
XOUNAOGTEPWY TTOOWYV EVEPYEIOG OE OXEOT MUE TA TTPOCEICHIKWG ETTIOKEUACUEVA BOKIUIO
UTTOOTUAWMPATWY, N avtoxr Kal n TTAACTINOTNTA TOU METAOEICHIKWG EVIOXUPEVOU
dokipiou diatnpndnkav £éwg avnypévn ywvia Tapaudpewaons 4%.
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O1 Raj. Valluvan, Michael E. Kreger ka1 James O. Jirsa (1993) avagépovtal oTn
onpavtikg aduvapia Twv KOTAoKEUWV TnNG Oekaegtiog Tou 50 kai Ttou 60 TToU
TPOKUTITEl AOYW TnNG QVETTOPKOUC TrapdBeong OlauAKWY  OTTAICPWY  TwV
UTTOOTUAWMPATWY, N oTToia PJAAIoTa TTpayuaTtoTrolouvTay oTn BAon Twv oTUAwY eviog
TNG TTEPIOXNS TTIBaVAG TTAACTIKAG dpBpwong. O1 TTapaBéoelg 0TA UTTOOTUAWMPOTA TWV
TTOAQIWY KOTAOKEUWV OXEOIOOUEVEG WG BAITITIKEG, Hdvo évavTl QopTiwv BapuTtnTag,
KAl uE oxedOV TTAAPN atToucia OTTAICPOU CUVOETHPWY BEV ETTETPETTAV TNV AVATITUEN
TNG KAUTITIKAG QAVTOXAG TOU UTTOOTUAWMATOG Kal acTtoxoucav Trpéwpa. Otwg
OIaTTIOTWVYOUV Ol OUYYPOQEIC OKOUO Kal O EVIOXUMEVEG KOTAOKEUES, €POCOV Ol
evioXUoe€IG dev OUPTTEPIAQUPBAvouV Tn Bepatreia TNG aduvapiag Twv UTTOOTUAWUATWY
AOYW QVETTAPKWY TTAPABECEWY TWV OTTAICUWY OTN BACN TOUG KAl TOV OXEQIAOUO TOUG
WOTE VA avaTITUOO0UV ONUAOVTIKEG AVEAAOTIKEG TTOPANOPPUICEIS KAl EQPEAKUCTIKEG
OUVAEIG, cival dUVATOV va TTEPIOPICTOUV Ta OPEAN TWV EVIOXUOEWV AAAWV CTOIXEIWV
TOU QEPOVTOG CUCTAPATOG TWV KTIpiwV. Avagépovtal HaAloTa o€ HEAETN Tou Gaynor,
otnv otroia TTAaiola Tng OekaeTiag Tou 50 TTOU EevioXUBNKAV HE E€UEATVOUUEVA
ToIXWHATA Kal UTTORBAABNKav e evidg €TITTEOOU TTAEUPIKA POPTION, AOTOXNOAV OTIG
QVETTAPKEIG TTAPABETEIS TWV UTTOOTUAWPATWY EVTOG TWV OTTOIWYV TTPAYUATOTTOINONKAV
Ol EUPATVWOEIG TWV TOoIXWHATwY. [a T digpelivnon TNG CUMTIEPIPOPAS TWV
EVIOXUOMEVWY  TTapaBécewyv 01 Ouyypageic  kataokeuacav 12 dokiuia
UTTOOTUAWMPATWY KAIJaKOG 2/3 pe AETITOPEPEIEG OTTAIONG TWV KATAOKEUWY TNG €TTOXAS
Tou ’50 Ta oTroia evioxuBnkav pe didgopoug TPOTTOUG. H @iAocogia Twv evioxUoewv
TPOERAETTE TNV €€€TAON  OQEVOG TNG ATIOKATACTAONG TNG OUVEXEIDG TWwV
TTOPATIBEPEVWY OTTAICUWYV JE TN JETATPOTTR TOUG O€ eviaia pdpdo Yéow ouykSOAANONG,
WOTE VO PETAPEPOVTAl ATTPOTKOTITA Ol OUVAMEIS METALU TWV PARdWY KAl AQETEPOU TNV
eMPOAR TEPICQPIYENG OTNV  TTEPIOXN TwV TTAPaBécEWY yia TNV amoQuyl TNng
aTToPAOIWONG TOU OKUPOBEUATOG TNG ETTIKAAUWNG TwV OTTAICUWY Kal TN BEATIWON Twv
OuVvONKWV OUVAPEING. € OAa Ta BOKiPIO UTTOOTUAWUATWY TO PAKOG TTapaBeong Twv
SIauAKWY OTTAICHWY Toug ATav 24@ Kal oI GUVOETAPEG TOTTOBETNUEVOI apald gixav
aykUupwaon 90°. 'Eva &okiuio xpnoihoTroindnke wg dokiulo eAéyxou. e dUO BOKiuIa
TIPAYHOTOTTOINBNKE OUYKOAANCON Twv TrapaTiBépuevwy  paBdwy TOUG Ol OTTOoiEG
Bpiokovrav oe améoTacon Y TnG ivicag otn B£on TG TTapdBeons. 10 €va €€ auTwyv
TOTTOOETABNKE €vag €mMTAéoV OUVOETAPOG OTO TéAOG TnGg TrapdBeong yia Tnv
OUYKPATNON TWwV  €CWTEPIKWG  TTAPATIBEPEVWY  pABOwv. 2e evvéa  dokiia
TTpayuaToTroINOnKav evioXUOEIG yia Tn BeATiwon TNG ouvageiag Twv pAaRdwv OTIg
TTapabéoclg. ETAEXBNKav TPEIG TUTTOI EVIOXUONG a) ME PETAAANIKG YWVIOKA OTIG YWVIES
TwV OTUAWYV Ta oTToia cuvdéovTav PETAEU TOUug UE eyKApala PeTaAAIKG oTolxEia (TTEvTe
dokiuia), B) Tepio@Iyén TNG TTEPIOXNG TNG TTAPABEONG YE EEWTEPIKOUG CUVOETAPES (3
OoKidIa) Kal y) TOTTOBETNON €0WTEPIKWY CUVOETAPWY OTNV TTEPIOXN TNG TTapdBeong
aQaIPWVTOG TOTTIKA TO OKupddepa (1 dokiyio). Ta Odokipia uttoBARBnKkav o€
01000XIKOUG KUKAOUG €@eAkuopoU Kal BAiwng wote va e€etaoBei TTANPWG n
EQPEAKUCTIKA] QVTOXN TWV EVIOXUMEVWY KOl WN UTTOOTUAWMPGTWY HE QVETTOPKEIG
TTapabéoelg. ATTO Tn dieCaywyr Twv TTEIPAPATWY TTPOEKUWE OTI OTO UPIOTAPEVO [N
evioxupévo Ookiplo ol pdapdol omAiopou dev  diEppeucav KAl N avroxn Twv
Tapabéoewy TrEPIOPIOTNKE OTa 2/3 TNG avioxng Olopporng Tou UTTOOTUAWMPOTOG. H
aoToxia ATav wabupou TUTTOU Kal TO SOKiUIo atroppdPnae XApNAd TTood eVEPYEIQG.
2TNV TTEPITITWON €VioXUONG TwV TTAPOBETEWV e OUYKOAANCN TwV pARdWYV TTPOEKUYE
om e¢aoc@aliCeTal n dilappor) Tou dIaUARKOUG OTTAICUOU, ATTaITEITAl OUWG N TOTTOBETNON
TTEPIOTOTEPWY TOU €VOG IOXUPWY EC0WTEPIKWY OCUVOETAPWY YIa va atmmo@euxBei n
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aTTOPAOIWGON TOU OKUPOBEUATOG Kal va un dlappeloouv ol ouvoeTAPES. H TTepiopiyen
ME METAAMNIKA oOToIxEia TTETUXE TNV QUENON TNG AVTOXAG £vavTl AtToQAoiwong Tou
OKUPOJEUATOG ETTIKAAUWNG TWV OTTAICUWY Kal TNV avaTTuén duvAapewy TPIBAS METAEU
Twv TTapaTiBépevwy paRdwy, €vw Ol AVEAGOTIKEG TTAPOUOPPWOEIC avaTTuxoinkav
eKTOG TNG TTEPIOXAG TWV TTapaBéocwv. H e@apuoy Tng evioxuong e PETAANIKG
oToIxeia (ywviokd Kai eykdpola OTeAEXn oUvOeoNG) O€ UPICTAPEVOUG GOTUAOUG
TTOAQIWV  KTIPIWV TTAPOUCIAEl DUOKOAIEG, eV TA MPETOANIKA OTOIXEIQ TTPETTEI VO
ouvdéovTal PE TO OKUPOOEUa MeE TalgevTokoviaua. H evioxuon ue tnv €@apuoyn
TEPIoPIYENG MEOW OUVOETAPWY aTTodEiXONKE 1IBIaiTEPA €TITUXNG OTN BeATiwon Tng
OEIOPIKAG aTTOKPIONG TWV EVIOXUUEVWY OTUAWV €@OO0V OUWG O CUVOETHPEG €ival
KOQAUPUEVOL e TOlgeviokoviapa. H péBodog autrh uoTepei woTOCO £vavtl TnG
gvioyuong pe PETAANIKG oToixeia AOyw peiwPévng avTioTaong oTnv atto@Aoiwon TG
EMKAAUYNG. H Xpnon eowTepikwy ouvdetThpwy Oev ATAV ETTITUXNG KABWG N
ammoudkpuvon TNG E€MKAAUWNG KATG Tnv €QApuoyn Tng evioxuong odnyei o€
MIKpOPNYUATWON TOU TTUPAVA OKUPOBEUATOG KAl UEIWVEI TNV ATTOTEAEOUATIKOTNTA TNG
EMKAAUYWNG TTPOKOAWVTAG TTEPIcoOTEPN PBAABN Tapd PeAtiwon. O1 cuyypageig
OIaTTIOTWVOUV TNV avayKalidTnTa BepaTreiag TN aduvapiag Twv UTTOOTUAWPATWY AGYyw
QVETTOPKWY TTAPaBEcEWY TWV OTTAICPWY Toug oTn BAcn TOUG TTPOKEIPNEVOU v
€Ea0@AAIOTEI N ETITUXIO TWV EVIOXUOEWYV TTAAQIWY KTIPIWV.

O1 Riyad Aboutaha, Michadel Engelhardt, James O. Jirsa ka1 Michael E. Kreger
(1996) TrpayuartoTroinocav TTEIPAMATIKA digpelivnon TnNG evioxuong pn TTAGCTIHWYV
OTUAWV TTOAQIWV KATAOKEUWYV TNG deKaETIag Tou *50 kal Tou ‘60 pe Tn xpron AETTwyv
OPBOYWVIKWY PETAANIKWY PavOUWY, TTOU TTPOTIMWVTAI AOYW €UKOAIAG €QapUOoYAg yIa
TNV €vioxXuon OTUAWV KTIPIOKWY KOTAOKEUWV O€ OUYKPION HE TOUG KUKAIKOUG KOl
EAMEITITIKOUG PavOUEG. ZKOTTOG TOUG ATAV va eAeyxOei n atmmoTeAeopaTikOTATA TWV
OpBOYWVIKWY auTwyv MavObuwy oTnv evioxuon ToAaiwyv OTUAWY MPEYAAUTEPWV
dlaotdoswyv. Ta UTTOOTUAWMOTA ATAV TUTTIKA TNG €TTOXAG ME QAVETTAPKIN MAKN
TapdBeong 24P Twv diauAKwy OoTTAICPWY oTn Bdon Toug Kal apaid SIaTETAYHEVOUG
OTTAIOUOUG BIaTUNONG Me ayklUpwon 90°.  Egéracav évdeka OOKipia OTUAWV-
TTPOROAWV PEYAANG KAIJOKAG PE TPia DIAQOPETIKA TTaXN TTPIV KAl JETA TNV €VioXUuon
TOUG ME TEOOEPIG DIAPOPETIKOUG TUTTOUG evioxuong TTou TrepieAduBavav AeTrToug
METAAAIKOUG 0pBoywVIKOUG pavoueg ouvdualOuEVOUG PE KOXAIEG TTOU BEATILWOVOUV TV
ayKUpwaon Toug OTo UTTOOTUAWWPA oTnV TTAEUPd WE TN heyaAuTepn didoTacn. Ze OAa
Ta dokiylia o SlauAKNG OTTAICNOG Twv UTTooTUAWMPATWY fATav No8 grade 60 kai ol
ouvdetpes No3 Grade 40 ava 16 ivioeg. Téooegpa atrd Ta doKiyla dOKINACTNKAV
XWPIG va éxouv evioxuBei atroteAwvTtag doKigia avag@opdg, evw atmmd Ta uttoAoiTa
ETTTA OOKipIa Ta €€ evioxUONKav pe CUPTTOYEIG AETTTOUG PETAAAIKOUG PaVOUEG PE i
XWPIG KOXAIEG ayKUpwONG TTOU TOUG KaBIoTOUV TTI0 SUCKAWTITOUG Kal BEATIWOVOUV ThV
TTEPIOPIYEN OTNV TTEPIOX TWV QVETTOPKWY TTAPABECEWY. 2T0 €BOOUO EVIOXUMEVO
OoKipIo ToTToBeTBNKAV TPia PETOAAIKA KOAdpa o€ atrdaTacn 8 IvTOWV TO éva atrd 10
GANO kaTaokeuaopéva atmmd PETAANIKA oTeAéxn. OAol o1 pavdlieg otapatovuocav 1,5
ivioeg atré TN Bdon TTAKTWONG TwV OTUAWYV YIa VO atToPeuxBei evOEXOUEVOG AUYIOUOG
TOU pavdua Kata Tn dIAPKEIQ TNG OEIOUIKAG @OpTIong. O1 KoxAiEg aykupwaong Twv
Mavouwyv eixav diaueTpo 1 ivioag, NAKOG 12 IvTOwWVY Kal eioépyovTav 8 ivioeg eviog
TOU OKUpodEéuaToG. Ta dokipia dev déxoviav afovikd @optio. O1 dIAQOPETIKEG
TTAPAUETPOI TTOU EEETAOTNKAV KOTA Tn OIGPKEID TWV TTEIPAPATWY ATAV N AvTOXr Tou
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OKUPOBEUATOG, TO TTAATOG TWV OTUAWV (Tpia dIOQOPETIKA TTAATN), 0 apiBudg Kai n
Béon TOTTOBETNONG TWV KOXAILWY ayKUPWONG, Ol ATTOCTACEIG TWV KOXAIWV Kal TO UYogS
TWV PETOAAIKWY pavouwyv (dUo diagopeTikd uyn 1,2 kai 1,5 Qopég TO PAKOG TNG
Tapdbeong). Ao Tn die€aywyn Twv TTEIPAUATWY TTPOEKUWYE OTI Ta TTAPBEVIKA SOKiuIa
ME TIG QVETTAPKEIG TTAPABECEIG TWV JIUAKWY OTTAICPWY Toug oTn Bdon Twv OTUAWV
Kal Tov eANITT oTTAIGHG BIdTuNoNG aoTtéxnoav Pe un TTAAOTIMO TPOTTO O TTPWINO
oTadI0, TIPIV ATTO TNV avattuén TG OVOPOOTIKAG KAWTITIKAG avIOXNG KAl TNng
TAACTIMOTNTAG TOUG Kal TTPIV TN diappor] Twv dIaPAKWY pdRdwv OTTAIcpoU Toug. Me
eCaipeon 1O OOKIMIO TTOU evioxUBnke pe METAANIKG KOAdpa TO OTToi0 TTapouciace
TPOWEN acToxia TNG TTapPABeonG Kal TTEDEICE PIKPN POVO BEATIWON TNG QVTOXNAG Kal
TAQOTIMOTNTAG TOU £vavTl TOU QVTIOTOIXOU MN €VIOXUMEVOU OTUAOU, Ta UTTOAOITTO
eVIOXUPEVA  OOKigIa  gixav  ONUAVTIKA  BeATIWPEVN  CEIOUIKA  CUPTTEPIPOPA.
YTooTuAwpaTa pe TTAGTOG UEXPI Kal 36 iVTOEG UTTOPOUV va eVIOXUBOUV ETTITUXWG UE
AETTTOUG 0pBOYWVIKOUG HETAAANIKOUG pavdueg TTaxoug ¥4 TnNG ivioag TTou ouvdudalovTal
ME KOYAieG aykUpwong. Ta evioxXupéva dOKiuIa TTapouciacav onUavTIKa BeATIwEVN
QaTTOKPION 0€ avaKUKAICOUEVN OEICUIKN @OpTIon. ETTeTelxOn n diappor] Tou SIauAKOUG
OTTAIoCOU Twv OTUAWV, Ol oTroiol avéTrTugav kal dlaTApnoav TNV KAPTITIKA avToxn
TOUG YIa AOGYouG avnypévng ywviag oTpo@ns €wsg 4%. H xprion Twv KOXAIWV
aykUpwong BeAtiwoe onuavTikd TNV TTEPIOPIYEN OTNV TTEPIOXA TWV QAVETTAPKWG
TapaTIBéPEVWY eVOIAPECWY PARdWY OTTAIGHOU UTTOOTUAWMATWY HE HEYAAUTEPEG
Ol0OTACEIG, EVW ME KATAAANAN KATAVOMN TOUG OTO TTAATOG TOU PETAAAIKOU pavoua n
avToxXn Kal N TTAACTIHOTATA TOU OTUAOU BEATILWONKAY CNUAVTIKA.

O1 Abraham C. Lynn, Jack P. Moehle, Stephen A. Mahin ka1 William T. Holmes
(1996) TTpayuaToTToiNCAV TTEIPAUATIKY £€PEUVA PE OTOXO TN MEAETN TG CUMTTEPIPOPAG
TUTTIKWV UTTOOTUAWPATWY OTTAIOPEVOU OKUPODEPATOG KTIPIWV TNG dekaeTiag Tou 1970
uTTO TTAEUPIKN Kal agovik @6pTion. H UTTapén averTapkwy Pnkwv TTapddeong Twy
OIAUNKWY OTTAICPWY OTA UTTOOTUAWMPATA TWV KTIPIWV TNG DEKAETIAG AUTHG €ival TTOAU
ouvnBiopévn. MNa 10 oKOTTOV autdv Kataokelaoav 8 BOKiuIa QUOIKNAG KAIJOKAG OTa
oTroia €mIBANBNKE 0TABEPS agoVIKO QopTio evy dEXBNKAV Kal AUEAVOUEVESG KUKAIKEG
TIAEUPIKEG METOKIVIOEIG PEXPI TNV OOToXio TOugG. Ta TIEIPAPATIKA OTTOTEAEéTUATA
OuYKpiOnkav Pe T ocuptTePIPopd TTou UTToAOYIaBNKe OTI Ba TTapoucIdcouV Ta doKiuIa
UTTOOTUAWMPATWY Baoel dia@opwy avoAuTIKwy peBddwv atrotipnong. Ta dokipia
UTTOOTUAWMPATWY ATAV TTARPOUG KAIJaKaG Pe Uwog 9 odia kal 8 ivioeg kal d1aoTaon
opBoywvikAg diatoung 18 iviowv. O SIauAKNg OTTAICHOG TOTTOBETABNKE OPOoIGUOPPO
oTnV TTEPINETPO TNG dlaToung Kai armmoteAouvtav attd pdpdoug eite No8 (ovouaoTikn
oldpeTpog 1 ivioag) eite No10 (ovopaoTikry didueTpog 1+1/4 ivicag) pe kabapr
emKAAuyn 2 Ivtowv. Xpnolgotroinénkav Tpeig d1aTagelg eykdpoiag 6TTAiong :

a) ouvdetpeg No3 (ovopaaoTikn didueTpog 3/8 ivioag) pe aykioTpa 90° o€ amooTdoElg
18 vtowv kaB” 6Ao 10 UYog, B) ouvdeTipes No3 oe didragn “diapavTiol” pe AykioTpa
90° ava 12 ivitoeg kaB” 6Ao To UYog Kai y) OTTwG N TrePITITwon (B) aAAd oTnv Trepioxn
TWV TTapaBécewy Twv dIauNKwy PaRdwv oTTAICPOU N aTTdoTACN TWV CUVOETAPWYV
MEIWBNKE o€ 4 ivioeg. Ze Tpia atTd Ta SOKiYIa UTTHPXAV TTAPABETEIG TOU BIANNKOUG
OTTAIOUOU TWV OTUAWV O€ PNKog ioo pe 20d, akpIfwg eTavw amd 1n Baon TAKTWwong
TOU UTTOOTUAWWMATOG, VW OTA UTTOAOITTA dOKipIa o1 SlauAKelg papdol Twv OTUAWY ATAV
ouvexeig. Eg¢etaotnkav duo etrireda agovikou @opTiou XaunAd, TTOU QVTIOTOIXEI O€
0,12Agfc' Kal JETPIO, TTOU QVTIOTOIXEI O€ O,35Agfcy. H BAITTTIK avToxr oxediacuol Tou
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okupodéuartog Atav 3000psi, evw n TTpayuaTiKl aviox METPABNKE ot KUAivdpoug
6x12 IvTowv Kal TTpoékuWe Kupaivopevn ammd 3700 €wg 4800psi. Etmiong n
TTEIPAUATIKWG UTToAoyIoBeioa Taon diappong Tou xaAuBa oTTAiIcpoU BpéBnke va eivai
ion pe 48 ksi yia No8 kar No10 pdpdoug kai 58 ksi yia No3 pafdoug. H TTAcupIki
HovoagovIKA @OPTION TWV DOKIKIWY EQAPPOOTNKE apyd o€ TPEIG KUKAOUG au&avoEvou
eMTEDOU YETAKIVNONG o€ KAAoaTa TNG uttoAoyI{ouEVNG PeTakivnong diappong. Meté
TN dlI0PPON Ol HETAKIVAOEIG TTOU EQAPPOOTNKAV PEXPI TNV OOTOXia TWV dOKIYIWV ATAV
TOAaTTAdOIEG €Keivng TToU avTioTolxei ot diappor). O1 popPEéG aoToxiag Trou
TTapatnENONKav Katd Tnv TTEIPAUATIK €€€TAcN TWV OOKIMIWY UTTOOTUAWUATWY o€
oclIopd  TepliEAduBavay  KAPTITIK aoToXia, OlaTunTIK acToxia, aoToxia Twv
TTapaBEéoewy OTTAICPOU Kal KaTappeuon AOyw TNG aTTWAEIAS IKavoTNTAag TTapaAafnig
agovikou @opTiou. MNa Tnv amoTiunon TG €MAPKEIAG TOU PIAKOUG TwV TTaPaBEéCcEwWY
xpnoiyotoménke n oxéon Ttou ACI 318-95 Tmepi TOoUu PAKOUG QVATITUENG N
ETMKOAUTITOUEVOU OTTAIOPOU O€ oUvnBeg okupddepa. ATd 1 diefaywyn Twv
TEIPAUATWY TTPOEKUYE OTI Ol TTapaBEoelg SIaUAKWY PARdwWY oTTAIcOU pe pAKog 20dy
BpéBnkav va eivalr emapkeic PBAceEl Twv IOXUOVTWY KAVOVICUWY TNG €TTOXAS TNG
£€peuvag woTe va avattuxBei Tdon diappor|g 48 ksi. Qo1do0, GTNV TTEPITITWON TTOU O
EYKAPOIOG OTTAIOCUOG OTnNV TTEPIOXN Twv TTapaBéocwv ATav Aiyog, n avioxn Twv
TTAPABECEWY PEIWVOTAV CNUAVTIKA PE TNV aufnon Twv PETAKIVACEWY WETA Tn dlappon
ME ammOTéEAEOPO TNV ATTWAEIA TNG IKAVOTNTAG TTApaAaBrig potig oTo TEAOG TNG
TapadBeong. AvTIBETWG, OTNV TTEPITITWON TTOU UTTAPXE ONUAVTIKO TTOO0CTO £yKAPaTIoU
OTTAICUOU N TreEPIOXN Twv Trapabéoewv ATav oe Béon va diatnprioel T dUvaun
OlapponG vyia TTEPICTOTEPOUG KUKAOUG augavouevou peyéBoug petakivnong. Ol
METPOUUEVEG KAPTITIKEG KAI DIOTUNTIKEG AVTOXEG RTAV KOVTA OTIG UTTOAOYI00¢€ioeg BAoel
ACI 318-95. H diatunTikry avtoxf Twv OOKIMiwy dev ATAV OTEVA OUVOEDEUEVN UE TNV
TAQOTINOTNTA peTaKIviioewy. O1 oTUAOI TTou €€AvTANCav TNV UTTOAOYIOBEICA KAUTITIKA
avtoxn TTPIV TNV QVTiOTOIXN OIATUNTIKA TTapOoUCiacav OXETIKA TTAACTIUN CUPTTEPIPOPA.
OT1av n amokpion Twv JSOKIKIWV ATAV KUPIWG KAUTITIK N QEPOUCA IKAvOTNTA £vavTl
@opTiwv BapuTnTag dIATNPOUVTAV £WG OXETIKA WEYAAEG METOKIVAOEIG, €vw OTavV
KUpIapXouvTav apyIKa atmd Peiwon Tng avioxng TnG mapdbeong Kal To agovikd QopTio
fTav OXETIKA MIKPO N pEPOUCA IKAVOTNTA EVAVTI GTATIKWY QOPTIWV diatnpouvtav PEXPI
va GUMBEi dlaTunTIKA aoToxia.

O1 Murat Melek kan John W.Wallace (2004) e¢étacav Tnv emidpacn TTAPAPETPWYV
OTTWG TO A&oVIKO QopPTio, 0 AdYoG POTTAG-TEUVOUCOG Kal N I0Topia TNG GOpTIONG OTN
OUMTTEPIPOPA UTTOOTUAWMNATWY PE MIKPA WRAKN TTapdBeons Twv SIGUAKWY OTTAICHWY
TOUG TTOU UTTORBAAAOVTOI O avakUKAICOpEVN TTAEUPIKR @OpTion. E¢ETaoav €1 dokiuia
UTTOOTUAWMATWV-TTPOROAWY  KAiyakag 1:1 oTa OToid Ta UTTOOTUAWMATO  ATAV
TTakTwuéva oe Bdaon BepeAiwong kai d€xovrav oTabepd agovikd @opTio. Ta dokiia
QVTITTPOCWTTEUAV £0WTEPIKA UTTOCTUAWMOTA TTAAQIGS OIKOBOUAG atrd TO YECOV TOU
Uyoug opdPou PEXPI TNV TTAPEIG TOU KOPPBOoU. Ta UTTOOTUAWUATA EiXav PAKOG aTro
1.52m £wg 1.83m, didotaon diatoung 457mm, diauikelg omAioyoug 8P25.4mm kai
ouvdetipeg 99.5/304.8mm pe aykUpwaon 90°, émmwg ouvnBiovrtav OTIC TTAAAIES
KATOOKEUEG. Ta XApaKTNPIOTIKA TwV dOKIYiWVY gival TTapouola Pe ekeiva Twv Lynn et
al. (1996) pe Ta oTroia TTpayuaToTToloUVTal cUYKpPIoelg. O xaAuBag eixe Taon diappong
510 MPa «kai 1o okupddepa avroxy 36 MPa. To UWog Twv UTTOOTUAWMPATWY
EMAEXONKE WOTE va eEAC@PAAIOTEI N AVEUTTOBIOTN AVATITUEN TNG KAWTITIKAG AVTOXNG
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oTn Bdaon Toug, 0Tn Béon TTapdBeong Twv diIauAKwyY PARdwY, XwpPig va TTponynoei
dlatunTIkA acTtoxia Bdoel ACI 318-02. Ao Ta ouvren pnkn mapdbeong Twv 20d, Kal
24dy ekAéExOnke wg pAKog TTapdBeong Twv dlaunkwy pdpdwv otn Bdon Twv
UTTOOTUAWNPAGTWY TO 20d, TTOU QVTIOTOIXEI TTEPITTOU OTO 67% TOU QTTAITOUPEVOU
pAKoug katd ACI 318-02 yia va avartuxBei n diappor] Twv pdapdwv. O KUpleg
METARBANTEG TTOU £€eTAOTNKAV ATAV TO ETTITTESO TOU AEOVIKOU QOPTioU TToU eQapudleTal
(xapnAo 0.1OAgfc', uynAoé 0.20Agfc' Kal PEYIOTO 0.3OAgfc’), n amaitnon o€ TéJvouoa yia
™ Mé€yioTn poty otn PBdon Tou oTUAou (0.67 pe 0.93V,) kai n 1o0TOPIO TNG
eMPRAAAOUEVNG HETATOTTIONG. Ta TEVTE €K Twv £&1 doKIPiwv uTToBARBNKav oTnv idla
IoTopia peTatoTTiocwy (STD) POVOTOVIKA QUEAVOPEVNG AVNYMEVNG YwViag GTPOYNG
(0.1, 0.25, 0.5, 0.75, 1.0, 1.5, 2.0, 3, 5, 7 ka1 10%). 'Eva dokiuio uttoBAROnke o€
IOTOPIa  YETATOTTIONG TTOU  AVATTOPIOTA TNV OCEIOMPIKN  KATaTTéVNon KATOOKEUNG
EUPIOKOUEVNG TTOAU KOVTA OTO CEICHIKO pRAyUd, KOBWS éva atrd Ta AVTIKEPNEVA TNG
épeuvag ATav kal n afloAdynon Tng Tautodxpovng atTwAgiag IKavoTnTag TTapalaBng
TAEUPIKOU aAAG Kal agovikoUu @opTtiou pe Tnv €TTIBOAR peYAAwWY WETAKIVACOEwWY. H
ammwAela IKavoTNTag TTapaAafBng amd 1o oTUA0 afovikou @opTtiou  eival 101aiTepa
ONMAVTIKA YIa TV ATTOQUYN KATAPPEUCNG KAl TV TTPOCTACIA TWV €VOIKWY. Ta doKiuia
2S10M, 2S20M kai 2S30M pe pikog TrapdBeong 20d, déxOnkav agovikd @opTio
0.10Asf., 0.20Asf. kai 0.30Af. avrioToixa, evw utoBARBnkav oTnv idia, (STD)
IOTOPIA PETOKIVACEWY KOl N CUUTTEPIPOPA TOUG OUYKPIBNKE We ekeivn SokIWiou TTou
gixe puAKog Tmapdbeong ico pe 1O TTPoPAeTTOuevo katd ACI 318-02. Mapougiacav
aoToyia TnG TTapdbeong (uTToRABuIoN TNG IKAvVOTATAG TTAPAAABAS TTAEUPIKOU QopTiou)
OoTav n potrf 01N BAcn Tou UTTOOTUAWMATOG £pTace 0T0 60 pe 70% TNG OVOPOOTIKAG
POTING avToxnG o€ avtiBeon pe TIg TTPORAEWEIS Twv Lynn et al. (1996) 611 o1 dIapnKEIg
papdol Ba épravav oTn dlappor]. ZKOTTOG Twv TPIWV auTwyv JOoKIYiwv ATav va
aglohoynBei n emppor; Tou agovikoUu QPopTiou OTIG AVETTAPKEIG TTapaBEéoelg dOKIiwY
ME Aiyo eykdpoio OTTAIOUO yia OXETIKA WIKPA KATaTTOVNon o€ Téuvouoa duvaun. Avo
emTTAéOV OOKiuIa, Ta 2S20H kar 2S20HN, xpnolgotroiénkav yia va eAeyxOei n
eTTidpaon uwnAOTEPNG TEPUVOUOAG DUVANNG Kal DIAPOPETIKNG 10TOPIAG PETAKIVIIOEWV
yla HECO agovikd QopTio (0.20Agfc’). 2710 éKTO OOKiuI0, 2S30X, empBANBNKE augnuévo
agovikd OMITITIKO @opTio Kol augnuévn Tédvouoa OUvaun yia va @Bdoel n
avapevouevn TEUvouoa oxedOV aTnV TIUA TNG UTTOAOYIOB€ioNG OVOUAOTIKAG AVTOXNG
oe Téuvouoda. Ao Tnv épeuva Twv Melek kai Wallace TTpokUTITeEl OTI Ol PEYIOTEG
POTTEG TTOU avaTITUXONKAV KATA T SIGPKEIQ TWV TTEIPAPATWY KupaivovTal atmd 97 €wg
103% Twv uUTToAOYIOBEVTWY pOTTWYV  dIAPPOrG  KATAdEIKvUOVTag OTI Ol TACEIG
ouvagelag NTav uPnAOGTeEpeS ato TIG avauevoueves Bdoel ACI 318-02 kal eTTOPEVWGS N
mBOavoTnTa  dIOTUNTIKAG aOTOoXioG Twv OTUAwvV uTTopel  va  TrapaPBAeedei. H
utmtoBdOpion TG IkavetnTag TapaAaBig TTAEupikoU @opTiou TrapaTtnpeital yia
avnyuévn otpo@r petagu 1 kair 1.5% o€ OAa Ta doKipIa Xwpig va Traparnpeital
TAQOTIMOTNTA  PETAKIVIIOEWY. H ammwAsia avtoxng O@eiAeTal oTnV MEiwon NG
ouvagelag PETAU Twv PARdwv Kal Tou TTEPIBAANOVTOG OKUPOSEUATOG Kal O BABUOG
QuTAG TNG Meiwong e€gaptdral Kupiwg atd Tnv I10Topia Twv ETTIRAAAOPEVWY
METOKIVACEWY Kal KaTd deUTEPO AOYO aTTd TO €TMiTTEdO TNG £MPBAANOUEVNG TEUVOUOQG
Kal Tou agovikou @opTtiou. To dokiulo TTou uTTOBAABNKE O€ 1I0TOPIa YETOKIVAOEWV TTOU
QVTITTPOOWTTEVEI TN OEICUIKN KATATIOVNON TTOU OEXETAI KATAOKEUN TTOAU KOVTA OTO
OEIOMIKO PrYMa TTapouciace onuavtika HIKPOTEPN €AATTWON TNG avroxng Tou. H
METABOAN Tou AOyou Vexp/V, peTagl 0.67 kai 0.93, étmou V, n avioxr Tou oTUAOU O€
Téuvouoca katd ACI 318-02, dev @aivetal va emmnpedlel TNV TIMA TNG TTAEUPIKAG
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@OpPTIONG OTNV OTIoia TTapaTnPNBONKE N UTTORABUION TNG CUVAPEIOG, EVW AVTIBETWG O
BaBudg peiwong TNG TTAEUPIKAG avToxnNG aufABnke eAa@pwg e Tnv auvénon tng
Téuvouoag. Etriong mpoékuwe OTI yia TIG OIAPOPEG TIMEG TOU aEoviKoU (QopTiou
0.10Af;, 0.20A4f. ka1 0.30A,f. cival pIKPA N EMITTWON OTNV TIUA TOU TTAEUPIKOU
QopTiou yia TNV oTroia TTapaTnpeital uTToBABUIoN TNG cuvagelag. To agovikd opTio
ETTNPEACE EAAPPWIG TNV IKAVOTNTA ATTOPPOPNONG EVEPYEIAS TWV OOKIMIWY UEIWVOVTAG
TNV KABw¢ augavetal 1o eTiTTEdO TOU agoVIKOU @opTiou. Ta dokipla TTou dExovTav
XOUNAG agovikO @opTio dlaTApnoav TNV IKAvoTnTa TTapaAaBrg afovikou @opTiou yia
TTOAU peydAeg TINEG avnypévng ywviag oTpo@ng (mepitou 10% TOUu UWoug Tou
oTUAOU). Ta dokiyia pe UETPIO KAl uwnAG afovikd @opTio €xaocav Tnv IKAvoTnTa
TTapaAaBrig agovikng duvaung yia TIMEG avnyuévng ywviag oTpoens 5 kai 7%
avtiotoixa. TeAKO OCUUTTEPACHO TWV OUyypaQéwyv E€ivalr 0TI n aoToxia Twv
Tapabéoewyv otn BAon TWV UTTOOTUAWNATWY CUVICTA aTTO POV TNG Kivouvo TOTTIKNAG
I Kal YEVIKNG KATAPPEUONG TWV KTIpiwV epocov dev eEac@alioTei pe dAAoug TpoTTOUG
evioxuong (6TTwg n TTPOCOAKN €UQEATVOUUEVWVY TOIXWHATWY) OTI N avioxf Kal n
OKOMWIO TOU CUCTAPATOG TOU PEPOVTOG OPYAVIOUOU TNG OIKOOOMNG £XOUV KATAOTEI
ETTAPKEIC yIa va dlag@aAicouv Tnv TTAEUPIKA €UCTABEIO TOU GUCTHANATOG.
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2 KATAZKEYH AOKIMION

2.1 Eicaywyn — Z16x0¢6 TnG 'Epeuvag

O1  ouUyxpoveg Kataokeuég ammd  OTAIopévo ZKUpOdepa  HEAETWVTAl KAl
KATOOKEUGZOVTAlI CUPQWVA UE TOUG VEOUG 10XUOVTEG KAVOVIOUOUG, UIOBETWVTAG HE
AUTOV TOV TPOTTO OAN TN CUYXPOVN EUTTEPICTATWMEVN YVWATN KAl TRV TEXVOAOyia TTou
OXETICETAI PE TN CUMTTEPIPOPA TWV KATAOKEUWY aT1rd O/Z o€ oelIops. H epapuoyn Twyv
TTAAQIOTEPWYV KAVOVIOUWY, TTou BaagifovTav TTEPICOOTEPO OE€ EUTTEIPIKES TTPAKTIKEG KAl
oTepoUVTavV TNG ATTAITOUMPEVNG TTEIPAMATIKIG KAl GVaAUTIKAG MBABuvong, dev ATav o€
Béon va egao@alioel OTIC TTOAQIOTEPEG KATOOKEUEG Mia CUPTTEPIQPOPA avaAoyn HE
€KEiVN TTOU TTAPOUCIACOUV Ol QVTIOTOIXEG OUYXPOVEG £vavTl €vOG OUVAUIKOU
QAIVOUEVOU OTTWG O OEICHOC.

Mia ammd TIC aduvapieg TTou TTAPOUCIAfOUV KATA KOPOV Ol KATOOKEUEG TwV
TTPONYOUHEVWY BEKAETIWV €ival N AVETTAPKEIA TOU PAKOUG TTapdBeong Twv SIAPAKWY
OTTAICUWYV TWV UTTOOTUAWUATWY TOouG. To Qaivouevo auTo gival eEAIPETIKA yVwOTO Kal
ouvnBeg OTIG TTOAAIEG OIKOBOUEG, OTTOU TO MIKPO -KaI KATTOIEG QOPES HANIOTA 1B1aITEPT
MIKPO- MHAKOG QVAPOVWV KOl E€TTOMEVWG Kol PAKOG TTapdBeong Twv  SIAUAKwWY
OTTAICPWYV TWV UTTOOTUAWUATWY 0dnyei apevdg oTnv avaTtugn PIKPOTEPWY POTTWV
ammd  TIG UTTOAOYI{OPEVEG OTO AKPA TwWV UTTOOTUAWHATWY KAl OQETEPOU  OF
UTTEPPOAIKEG  TTOPAUOPPUWOEIS  AOYyw  MEYAANG €EOAKEUONG TWV  QVETTAPKWG
QyKUpWHEVWY pAROwWYVY OTTAIoHOU.

2tov Kavoviopd Emeppdocwv, KAN.EME. (ZemtéuBpiog 2010), TTOU aTrOTEAEI
EUTTEPIOTATWHEVO KAVOVIOTIKO KEIUEVO OOUNTIKWY ETTEURACEWY O UQIOTAPEVES
KATOOKEUEG, TTPOPRAETTETAI N QTTOKATACTACN TWV QVETTOPKWY HNKWV TTapdBeong
PARdwv oTTAicpou. H AoyikA Tng armrokataotaong oTtnpifetal otn PeATiwon Twv
OUVONKWVY PETAPOPAS OUVAUEWY HETAEU Twv PAROWYV n oTToia PTTOPET va eTTITEUXDE]
€iTE ME nNAEKTPOOUYKOAANON Twv TrapatmiBépevwy  papdwyv 1R €TEKTAON  TWV
UQIOTAPEVWY  PE  TTPOOBETEG PABOOUG HEOW  NAEKTPOOUYKOAANONG (M€ Tnv
TpoUTé0eon 6T N agovik amdaTacn Twv PARdwWV gival ETOPKWG PIKPN), €iTE HE TNV
eQappoyn  €CWTEPIKNG TTEPIOPIENG OTO  OTOIXEID. ZTnV  TEAEUTAIO  TTEPITITWON
EMOIWKETAI N TTAPEUTTOdION TNG diIdppnéng Tou TTEPIBAAAOVTOG CKUPODEUATOS TWV
PARdwvY Kal N oAicBnon autwyv KaTd PYAKOG TNG KPIoIUNG PWYHAS TTou dnuIoUpYEITal
METAEU TV PARdWV TTPIV aUTEG €CAVTARCOUV TIG dUVATOTNTEG TOUG Kal SlIapPeUCOUV.
2710 Keipevo Tou KAN.ETIE. trpoTeivovTal yia To OXETIKO ATAMO OXECEIS UTTOAOYICHOU,
N QTTOTEAEOUATIKOTNTA TWV OTIOiWV KOBWG Kal n Babuovouncrn Toug aTtmaiTei Tn
ole¢aywyn TTEIPAUATWY TTPOKEIMEVOU Ol OXECEIC AUTEC va aTTOTEAOUV QO@OAA  Kal
TTEIPOUATIKWG TEKUNPEIWKEVN TTPOTOCN TIPOG TOUG MEAETNTEG TTOU €Qapudlouv Tov
KAN.ETE.
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H mreipaparikn) JEAETN KOl TEKUNPEIWON TNG ATTOTEAECUATIKOTNTAG TWV TTPOTEIVOUEVWY
otov KAN.ETIE. AUOEwV OXETIKA PE TO ATNUA TNG OTTOKATACOTACEWGS TWV QVETTAPKWV
MNKWV TTapdBeong Twv dIAuAKWY OTAICPWY, KaBWwS Kal n Babuovounon Ttwv
TIPOTEIVOUEVWY OXECEWV  UTTOAOYIOHOU OTTOTEAOUV  QVTIKEIMEVO TNG TTOPOUCag
‘Epeuvag 1ou xpnuarodorteital atd tov O.A.Z.M1.

2.2 Npooéyyion Tou MpoBAfparog

H mreipaparikn diepelivnon TTOU ETTIOILKETAI OXETIKA WE TIG ETTEUPRACEIS OTIC TTEPIOXES
UTTOOTUAWMPATWY  TTAAQIWY  OIKODOUWYV HE QAVETTAPKWG TTOPATIOEUEVEG  DIAUNKEIG
pPARdouUG OTTAIGHOU TTPOUTTOBETEI TNV OPI0BETNON TOU TTPORAANATOG TTOU TTPOKAAOUV
Ol QVETTAPKEIG TTapaBEoelC. MEVIKWGS N avToxXA TwWV UTTOOTUAWPATWY eTTNPedleTal atmo
TNV UTTAPEN AVETTAPKWY AVAPOVWV KATA TOUG £6AG TPOTTOUG:

a) I1g TTaAQIEG OIKOOOMEG Ol AVETTOPKEIG AVOUOVEG TTPOKAAOUV aTTopEiwon TNng
BewpnTik& uTToAOYIOBEicAC KAWTITIKAG aVvIOXAG Twv UTTOOTUAWMATWY Adyw
onuIouUpyiag aveTTopKwyY TTAPaBEcEwV Kal €EOAKEUONG TWV AYKUPWHEVWY OTIG
BéoeIg auTéG BlauRKwY PaRdwY oTTAIoPOoU KaTd Tn dIAPKEIA TOU CEIGHOU.

b) ZTnv kKa®’ Uwog emékTaON TTAAQIWVY i} OKOPA KOl OXETIKA OUYXPOVWY OIKOOOPWY
OTav UQIioTAVTOl QVETTAPKEIG avapoveég odnyouv, e@oéoov dev AngBouv KaTtdAAnAa
METpa BepaTreiag, o€ avemmapkry PAKN TapdBeong pe Ta yvwoTd emakoAouba
TEXVIKG TTPORARUATA TTOU OUVAVTOUV Ol UNXAVIKOi GPKETA OUXVA.

C) ITIG TAAAIEG OIKODOWEG N KAUTITIKF QVTOXH TWV EVIOXUPEVWVY HE HAVOUEG
OoTTAIoéVOU  OoKupodEéuaTtog i amd AAAO UAIKO UTTOOTUAWMPATWY TiBeTal €V
QUOIBOAW €CAITIAC TWV AVETTAPKWY TTOPABECEWY TWV UQPICTAPEVWY OIANAKWY
OTTANICUWYV UTTOOTUAWMPATWY. To yeyovdg auto €xel 1I81aiTEpn onuacia Kupiwg étav
ol u@IoTAuevol OlOUNKEIG OTTAIOPOI An@Bei uTTOYWN OTOUG UTTOAOYIOHOUG OTI
OUMBAAAOUVY OTN KAPTITIKE AEITOUPYIO TWV EVIOXUMEVWY OTUAWYV, evw Eeival
1I01aiTEPA EUAAWTOI OTIG ETTIKEIUEVEG OAIOBNOEIG KATA TN dIdpPKEIQ TEIOUOU.

2tov KAN.EME. (ZemréuPpiog 2010), otnv mapdypago §6.3 mepiypd@etal €vag
TPOTTOG EVIOXUONG TWV QVETTAPKWY TTAPABECEWY HECW TNG TTEPIOPIENG TTOU ETTIPEPEI N
XPnon XoAupdIivwv Aetrtwv pavouwyv. Me Tov TpOTTO QUTO  avTIETWTTI(OVTAl T
TPOoBAAPaTa TTOU ava@épovial O0To €da@Io a. O uttoAoylIopdg Twv XaAURdIVWY
Mavouwv Baciletal oTn oxéon  6.14 Tou KAN.ETE:

A _i_1_3{[&)/(2_23—ﬂ’+0.25}(%—0.2{i+1.sﬂ /H”—d][ﬂ}(f_ﬂ
s,d,d, /. s, d, d, a |\ 77

H avwtépw oxéon egetdletanl Treipapatnik@ kol PaBuovoueital oTo TTAQICIO TG
TTapouoag ‘Epeuvag TTpokeIgévou va eCakpIBwBEei n atroTeEAEOUATIKOTNTA TNG Kal va
ATTOTEAE AOQAA KAl TTEIPOUATIKWG TEKUNPIWUEVN TTPOTACT TIPOG TOUG MEAETNTEG
MNXavikoUg 1Tou e@apuolouv Tov KANLETE.
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Ava@opikd e To TTPORBANKA TTOU avatrTuooeTal oTo €0d@Io b ammd Ta gToIXEia TTou
dlaTiBevtal (Eupwkwdikag 8) atrayopeuovtal Ol KATé TTapdBecn OUYKOAANCEIG, EVW
QaiveTal va ETMTPETTOVTAI Ol KATA PETWTTO OUYKOAANGCEIG Twy paRdwv. Auth n Adon
Oev £xel HEAETNBET PEXPI Twpa PECW doKIMWY. H ac@dAcia TNG oUyKeKpPINEVNG AUoNg
eAEYXETAI UE TN DIECAYWY TTEIPAPATWV.

>tnv §8.2.1.2 tou KANETE, n otoia ava@épetal 0TV ATTOKATAOTOON QAVETTOPKWY
MNKWV TTapdBeong, TpoTeivovTal dUO €idn BepaTtreiag, N NAEKTPOOUYKOAANON TWV KaTd
Tapdbeon pABdwv Kal N €appoyn €CWTEPIKAG TTEPIOQPIYENG OTO OTOIXEIO. ZTNV
TTapouoa ‘Epeuva eEeTACETAI ETTIONG TTEIPAMATIKA N ATTOTEAEOUATIKOTNTA KAl TWV dUO
QUTWV TTPOTEIVOUEVWY WEBOdWYV £vavtl Tou TTPORAAMATOG TTOU AVATITUOOETAI OTO
€0A@I0 C e OOKiPIO UTTOOTUAWUATWY OXeOOV QUOIKAG KAIUAKAG Kal OUyXPOVWG
BaBuovopeital n oxéon 8.3 Tou KAN.ETE:

Ao, A4
i R
! B uo,

Baoel Tng availuong Tou TTPoBAAUATOG TTOU TTPONYRBONKE OpyavwBnKe n KATAOKEUN
OOMIKWY UTTOOUVOAWY UTTOOTUAWMATWY TTou UTTORAAAOVTAI G€ OEIOUIKA KATATTOVNON
Kal MEAETATAI TTEIPAPATIKG N €TTIOPACT TWV dIAPOPWY TTAPAUETPWY TTOU EUTTAEKOVTAI
oTo TPOPANUa TTou dnuIoupyoUv Ta QVETTOPKI MAKN TTapdBeong Twv SIAuAKwWY
PABOWY Twv UTTOOTUAWMATWY. KaTtaokeudlovtal yia TIG AVAYKEG TOU TTAPOVTOG
EpeuvnTikou MpoypduuaTog OUVOAIKG 23 dOKidIa UTTOOTUAWUATWY TA OTTOid AV KOUV
o€ TPEIG DIAPOPETIKEG ZeIPES DOKIPiwY (Zeipd |: 9 dokiuia, Zeipd 11: 4 dokiuia, Zeipd llI:
10 dokipia), avaloya pe TIG EEETAlOUEVES TTAPANETPOUG.

>T1oug Tivakeg M.2.1.a, B Kal y TTou akoAouBouv diveTal pia cuvToun TTEPIYPAPL TwV
TTOPAUETPWY TTOU £CeTACOVTAI e KABE DOKIUIO KABE Z€1pAG, TWV XAPAKTNEIOTIKWY TWV
OOKIpiwyv, KaBwG TNG Kal 0 TPOTTOG OVOPOTOAOYIOG TNG.

2EIPA AOKIMIQN |

ZUuvolo Apxika | Evioxupéva | Aokiuia Mnkn Evioxuon pe Maxn Mrikog
Aokipiwv 9 | Aokiuia Aokipia eléyyxou | MapdBeong | MetaAlAikolg | Mavduwyv | Mavdua
5 4 1 ls1 Kal lsp Mavdueg dikardy | I>max{ler,
1,3:ls,
0.6m}
Apxikd Mepiypagr Twv AoKidiwv
Aokipia
Cs AoKipIo eEAEyxouU Pe ouvexeic diapnkelg paBdoug oTTAIooU
Ly AOKiJIO YE aQVETTOPKES PNKOG TTapdBeong diaunkwy papdwy ls;=200mm
Ly AOKIUIO YE QVETTAPKES PNKOG TTaPABeang diapnkwy papdwv I;=200mm
L, AOKiUIO YE QVETTAPKES PNKOG TTapaBeang diaunkwy papdwv I,=240mm
L, AOKIiJIO JE QVETTOPKES PUNKOG TTapdBeong diaunkwy papdwy ls;=240mm
Evioxupévo Mepiypa®n Twv AoKipiwv
Aokiyia
Sk AoKiplo L; evioxupévo e HETAAANIKO pavdua raxoug d;=1mm
Syl AoKipIo Ly evioxupévo e HeTaAANIKS pavoua raxoug d,=5mm
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SiL, AoKiuIo L, evioxupévo e HETAANIKS pavoua TTayxoug d;=1mm
Sy, AoKipIo L, evioxupévo e HETAANIKG pavdua Taxoug d,=5mm
ZKOTrOg Me Tnv Tautdxpovn eEETaon dUO TTaPAPETPWY (UAKOUG TTapaBeong
™G PAROWYV Kal TTaXoUS JETOAAIKOU pavoua TTEPIoQIENG) ETTIOILKETAI N
Zelpdg EKTIUNON TNG BEATIOTNG CUMTTEPIPOPAC TwV SOKIMIWY O€ OEIOUO HE
Aokipiwv yvWHova Thv IDAVIKH CUPTTEPIPOPA TOU TTAPOEVIKOU PE OUVEXEIS
| paBdoug. BaBuovopceital n oxéon 26.14 tou KAN.EINE
Ovopacia | L,,: Deficient Splices with length Is; », S1,: Steel Jacket with width d; ,,
Aokipiwv C, : Control Specimen of Series |
Mivakag M.2.1.a
ZEIPA AOKIMIQN Il
Zuvolo Apxikd | Evioxupéva | Aokipia Aokipia pe Aokiyia ye ouvoean OTTAICUWY E
Aokipiwv 4 | Aokipia Aokipia eAéyxou | ouykoAAnuévoug ™ Xpnon Mnxavikwv Méowv
4 0 0 OTTAIGHOUG 1
3
Aokiuia Mepiypa@r Twv AOKIMiwyY
W, Aokipio ye ouykoAAnuéveg kata TapdBean dlaunkelg paRdoug oTTAIGUOU
W, AOKiIO HE OUYKOAANUEVES KATA UETWTTO DIAPNKEIC pABOOUC OTTAIoOU
W, AOKilI0 pe ouyKOoAANUEVeES KaTé Awpideg dlapnkelg paBdoUG OTTAICOU
M, Aokiplo pe ouvdeon Twv diapRKwy pdRdwyY OTTAICHOU YE UNXOVIKE JETa
2KOTTog H peAETN TNG ATTOBOTIKOTNTAG TWV TPIWV TUTTWV OUYKOAANONG TWV
™G SlaunRKwyY PaRdwv OTTAIGHOU Kal TNG EPAPHOYAS UNXAVIKWY HECWV YIa
ZeIpdg TN OUVOECT] TOUG O€ GUYKPION UE TO BOKIUIO EAEyXOU TNG ZEIPAg
Aokipiwv Aokiyiwv 1.
Il
Ovopuacia W, 3: Welding case 1,2,3, M; : Mechanical Anchorage
Aokipiwv
Mivakag M.2.1.8
ZEIPA AOKIMIQN lII
Zovolo Apxikd | Evioxupéva | Aokiia MAkn Evioxuon Mapduetpol otV
Aokipiwv 10 | Aokipla Aokipia eAéyxou | MapdBeong ME TTEPIOXT) AVETTAPKOUG
5 5 1 Is1 Kall Isp Mavdueg TTapdBeong:
(0))3 OUYKOAANON,
TEPIoPIEN
Apxikd Mepiypa@r] Twv AoKIdiwy
Aokiuia
C, AoKiplo eAéyxou e ouvexeic diaunkelig paBdoug oTTAIoOU
L, AOKIUIO YE QVETTAPKEG UAKOG TTaPABeong Siapnkwy paRdwV l;=200mm
Ly AoOKiuI0 pg aveTTapkéS UNKog TapdBeong Siapnkwy papdwv ls;=200mm
L, AOKIiJIO JE QVETTOPKES PUNKOG TTaPdABeong diaunkwy papdwy ls;=240mm
L, AOKIiJIO JE QVETTOPKES PUNKOG TTaPdBeong diaunkwy papdwy ls;=240mm
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Evioxupéva Mepiypagr] Twv AoKipiwv

Aokiuia
RC, Aokiyio C, evioxuuévo ue pavdlua O/
RWL, Aokipio L; evioxupévo ue pavoua O/Z kal GUyKOAANGn oTIg
TTapaBEoelg
RHL, Aokipio L; evioxupévo pe pavoua O/Z Kal TTepio@Ign UE ETTITTAEOV
ouvdeTnpPeg oTIg TTapaBéocig Baoel TG oxéong 8.3 Tou KAN.ETE
RWL, Aokipio L, evioxupévo ue pavoua O/Z kal CUyKOAANGn oTIg
TTapaBEoelg
RHL, AokipIo L evioxupévo pe pavoua O/Z Kal TTepIoQIEN UE ETTITTAEOV

ouvdeTnpPeg oTIg TTapaBéocig Baoel TG oxéong 8.3 Tou KAN.ETE

ZKOTOG TNG | ZUYKPIoN TNG CEICHIKAG aTTOKPIONG TOU EVIOYXUMEVOU HE pavoua O/
ZeIpdg ookipiou eAéyxou TnG Ze1pdg I (ue ouvexeic oTTAICHOUG) hE TNV
Aokipiwv Il | ammdékpIon TwV EVIOXUPEVWY UE TIG OUO TTPOTEIVOUEVES AUCEIG KAl YIA TIG
OUOo TINEG UNKWwVY TTapdBbeong dokiyiwv. BaBuovopeital n oxéon 8.3 Tou
KAN.EMNE

Ovopaoia | L;,: Deficient Splices with length Is; », R: Concrete Jacket, W: Welding,
Aokipiwv H: Hoops (confinement), C,: Control Specimen of Series Ill

Mivakag M.2.1.y

2.3 Neprypa@n TwV SOKIMIWV UTTOGTUAWHATWYV

Ta dOMIKA UTTOCUVOAQ UTTOOTUAWNATWY TTOU KATOOKEUAOTNKAV ATV HOPPHS OTUAOU
— mmpofoéAou oe oxeddv Quaiknh KAipaka (1:1,5). K&dBe dokiuio atroreAouvtav atmmod 1o
UTTOOTUAWMG Prikoug 980mm kail dlacTdoewv opBoywvikng diatoung 200x200mm
(yio Ta pn evioxupéva dokipia Twv Zeipwv | kai 1l kar Ta dokipia Tng Zeipdg 1), kabwg
€MiONG Kal amd €va evioxupévo TESINO TTou aTroTeAei T BAon TTAKTWONG TOU
UTTOOTUAWMATOG PE PAKOG 960mm, TTAGTOG 530mm kai Uwog 400mm. Ta evioxuuéva
ME pavoua O/ dokiula NG Zeipag Il gixav didotaon ummooTuAwparog 300x300mm.
To okupGdepa eMKAAUWNG TWV OTTAICHWYV gixe TTAX0G 15mm. H ke@aAn Twv OTUAWY,
o€ éva Pnkog 150mm o1rou TTpayuaToTrolouvTay n TTPOcdeon Twv NPOAWY ETTIBOARG
TO600 TOU TTAEUPIKOU OCO0 KAl TOU agOVIKOU POPTIOU, KOTAOKEUAOTNKE EVIOXUMEVN PE TN
xpnon TOomKA  a@evdg  €1BIkoUu  €TOIMOU  €yXUTOU  Hn OUPPIKVOUUEVOU
TOINEVTOKOVIAPOTOG UWNAAG avtoxri¢ EMACO S66 Kol a@eTépou OUVOETAPWV
ToTToBeTNUEVWY avd atmooTacelg 50mm, TTPog atro@uynv Tuxdv acToxiag otn Béon
aut. ETmiong, otnv  ke@aAfl KABe UTTOOTUAWMPOTOG JIANOPPUWONKE  EYKOTTA
dlaoTacewv 65(mMm)x50(mm)x200(mm) yia Tnv TOTTOBETNON €1I8IKOU TEPAYXIOU PEOW
TOU OTTOIOU TTPAYHOTOTTOIEITAI N AEOVIKF) POPTION TOU GTUAOU. 2TO €VIOXUMEVO TTESIAO
™G Paong kdaBe uttooTUAWPATOG OdlapopPwdnkav dU0 JIAUTIEPEIC OTTEG OF
OUYKEKPIPEVEG BE0EIG, MEOW TWV OTIOIWV TIPAYMOTOTTOINONKE N TTAKTWON TWwV
ookipiwv otn didtagn €mPBOANG TNG CEICHIKAG @OpTiIonS (oxAua Zx.1a, B, y). H
MOP®N TWV APXIKWY OOKIMIWY UTTOOTUAWMNATWY QaiveTal oTo oXAua 1a.
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0.960
= 0200 =
Y N
0.530 \1/ 0.200 )
I\" * k\\ |
\ Eykotm |
200x50x55mm |
Omrég ,w"‘
®75mm

(v)
2x.1: (a): Mopon apyikwv doKIpiwyv uTTooTUAWNATOG, (B): Z18NPOTTAICUOG apXIKoU
dokipiou(C,).Me Tn BonBeia cwARvwy diIapop@wvovTal dIAUTTEPEIG OTTEG OTN AN yia
TNV aykupwan Tou dokipiou atn d1dTagn eopTiong, (Y): Zx£d10 KaToywng doKIWiou

Na Tnv Kataokeup Tou O1dnPokKAwBoU pévo otn Bdon TaKkTWONG  TWV
UTTOOTUAWMPATWY XpNnoiyoTroindnke o€ OAa Ta SoKiuia OAwv Twv Zelpwv XAAuBag
moiotnTog B500C diapétpou d14mm oe tukvh didtagn (Zx.1B8, Zx.3a, y, 0),
TTpoKeINévou va e€€ac@alioTei n dlaTApNon TNG aKEPAIOTNTAG TNG PAong Katd Tn
ole€aywyn Twv TTeipaudtwy Kai o BAGBEC va OouykevTpwOoUv ATTOKAEICTIKG OTOUG
OTUAOUG, TWV OTTOIWY N CEICHIKI) CUPTTEPIPOPA HEAETATAI. Ta UTTOOTUAWHATA APXIKAG
Hop®ng Twv Zelpwv | kal Il oxedidoTnkav Pe TPOTTO WOTE VA TTPOCEYYICOUV KOTA TO
OuVaTOV TTEPICTOTEPO TOV TPOTTO KATAOKEUNG UTTOOTUAWMATWY TTOAQILOV OIKOBOUWV
TTou oxedidoTnkav HPE Toug TTOAAIOUg Kavoviopoug : 1) B.A.18.2/26-7-1954-OEK
160A, (1954) ka1 2) B.A.19/26-2-1959-OEK 36A, (1959), “MMepi AvTio€IopIKOU
Kavoviopou Oikodouikwv ‘Epywv’. Ztnv umofAnBeica Ttrpotacn Epeguvntikou
MpoypduuaTog, n oToia eykpiBnke yia xpnuatodotnon omd Tov O.A.ZT1. kal
ulotroIndnke pe 1o TTapov Epeuvntikd Mpdypaupa, dev cixe TPORAePOei n xpron
Agciou XGAuBa vyia TNV KATAOKEUN TWwV OPXIKWV OOKIMIWY UTTOOTUAWUATWY TTOU
QVTITTPOCWTTEUOUV TIG TTOAAIEG KATOOKEUEG. MapOAa autd, oTnv TTopEia EKTTOVNONG
TOU TTPOYPAPUATOG KAl YIA VO TTPOCEYYIOBE e ueyaAlTepn akpifeia n cuuTrepipopd
TWV TTAAQIWV KATOOKEUWYV, BewpnBnke atrapaitntn n xpnAon Aciwv xaAluBwv.
BeBaiwg, n eupeon Aciou xdAuBa cival cApepa eCaipeTikd SUOKOAN Kal €aiTiag NG
oTTavioTNTAg Tou aTaIThBNKE XPovikd didoTnua avalrTnorg Tou oE PBlounxavieg Kai
MAVTPEG UAIKWYV PEYAAUTEPO TOU €VOG MV, yia AuBEi TEAIKWG TO TTPORANUA PE TRV
€Uyevikip TTpooopd Tng Biopnxaviag ZIAENOP A.E., Tnv otoia euxapioToUuE
IBIITEPWG YIa TNV TTOAUTIUN OUPBOAR TNG OTNV £peuva auTr. & OAQ TO PN EVIOYXUPEVA
UTTOOTUAWMOTA,  TTOU  QVTITTPOOWTTEUOUV  TUAMOTA  TTOAQIWY  KOTAOKEUWY,
xpnoigotroménkav T€écoepIG dlaunkelg Aegieg papdol diapétpou ®10mm TT0I6TNTAG
XO0AuBa S220 koBwg Kal €ykApolog Agiog omAIoPOg diapétpou P6mm  avd
amootdoelg 200mm troidétnTtag XdAuBa S220. Ta GKpa TwV AVOUOVWV KOl TwV
SIapAKWY PARdWY TwV UTTOOTUAWNATWY SlIaoppwinKav wg AykioTpa, 0TTwg dnAadn
Kataokeuadovtav oTnv TIPAEN oTig TTaAaiEG oikodoués (2x.3B, vy, ©). Emiong o
ouvoeTnpeg eixav aykupwaon 90° (Zx.1B). H 1don diapporig Tou Aciou YAAuBa
BpéBnke e TTEIPAUATA EQEAKUCHOU TTOU TTPAYUATOTTOINBNKAV O€ Tpia dokiuia paRowv
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XaAuBa oT1o Epyactrpio Meipapatikig AvioxAg Twv YAIKWY Kal Twv KAataoKeuwy Tou
A.N.0. Opoiwg Bpédnkav kar Ta 6pia dIAPPONG TwV XAAUBdIVWY pavduwyv TTou
Xpnoigotoménkav yia Tn Bepatreia Twv AVETTAPKWS TTAPATIOENEVWY PARdWY Twv
OTUAWV TNG Ze1pdg dokipiwy |. Z1a apxika dokipia Twv Zeipwy | kai |l To okupddeua
TTOU XPNOIMOTTOIRONKE ATav Katnyopiag C8/10.

Ta dokipla C; kal C, (2x.30) pE OuveXEiG DIOUAKEIG OTTAICUOUG UTTOCTUAWNOTOG
QVTITTPOCWTTEUOUV TIG 10QVIKEG OUVONKEG ayKUPWOoNG TwV OTTAICHWY TWV OTUAWV
TTOAQIWV KATAOKEUWY, Xwpig paTioelg. O1 duvduelig ota dokiuia autd petafifalovral
QVEUTTOBIOTA AOYW TNG OUVEXEIOG TOU OTTAICUOU Kal ThG OTToudiag TTapaBécewy,
Oixwg TNV €UTTAOKNA TNG CUVAQEIaG PETALU TTapaTiBéuevwy pApdwy. ATtroteAolv
ETTOMEVWG, Ta C; Kal C,, SOKiMIO TwV OTTOIWV N CUUTTEPIPOPA OE CEICKO avaPEveTal
TTOAU KaAUTEPN ATTO €Keivn TToU Ba TTapouciadav OUOIa UTTOOTUAWMATA JE QVETTAPKNA
MAKN TTapdbeong Twv SIANAKWY OTTAICUWY Toug. Me TIG TTPOCEIoUIKEG TTEMRATEIG
TTOU TTPAYHOTOTTOIOUVTAI ETTIBIWKETAI N BEATIWON TWV CUVONKWY CUVAPEING PETAEU
TWV TTapaATIBEPEVWV PARdWY TTPOKEIEVOU OI EVIOXUMEVOI OTUAOI va TTapouaiGlouv
MIa OEIOUIKA ATTOKPIOTN TTOU VO TTPOCEYYICEl KATA TO duvaTdv €KEiVn Twv JOKIMIWY —
oT1oxWvV C; Kal Co,.

21NV TTapouoa ‘Epsuva e¢eTAoTNKAV OUO SIOPOPETIKA WAKN TTApABeong TwV SIANAKWY
OTTAICUWYV UTTOOTUAWUATWY i0a HE €iKOOI Kal EIKOOITECOEPIG QOPEG TN DIAUETPO TWV
olaunkwv papdwv (20d, kai 24dp). H €mAoOyA TwWV UNKWV QUTWY TTPAYUATOTTOINBNKE
AOYW TwV aTTAITACEWY TWV TTAAQIWY KAVOVIOUWY  TTOU €@apudloviav Katd To
TapeAB6v ota kTipia. Emiong umooTtuAwpata pe pAkn tTapdBeong 20d, kai 24d,
eEeT@govTal Katd kOpov kal oTn diedvn BiBAIoypagia.

Ta Téooepa atmo Ta TEVTE APXIKA dOKipla TNG Zelpdg doKipiwy |, ye uAkn Tapdbeong
20d, ka1 24dy, evioxuovTtal he TNV €@apuoyni XaAUBdIVWY ETTIKOAANTWY EAAOUATWV —
MavOuwyv Pe oTOXOo TN BEATIWON TOU PINXAVIOHOU PETAQOPAS OUVANEWY OTNV TTEPIOXNA
OTTOU TTPAyMATOTTOIOUVTAIl O TTapaBéoelg. XpnaiyoTroionkav dUo SlIapopeTiKA TTAxXN
XOAUBOIVWY eAaoPdTWY TTOU TTPoéKUYaV BACEl UTTOAOYIOUWY (KEQPAAQIO 2) evwy TO
Uyog OTO OTIoi0 €@apudoTNKav ol PETAaAAIKOI pavdueg kaBopioTnke Paoel Twv
mpoBAswewyv Tou KAN.EME yia Tnv epapuoyn Tepio@iygng otnv Trepioxn moavng
TAQOTIKAG &PBPwWONG UTTOOTUAWMPATWY. ZTA UTTOOTUAWMATA HE TO 00 MPAKOG
TTapdBeong paRdwV eQapudaTnKav XaAURdIVOI pavdueg hE SIOQOPETIKO TTAXOG, WOTE
va gAeyxBei kai va BabuovounBei n Zxéon £6.14 tou KAN.EIME 1mou xpnoipomoménke
ylO TOV UTTOAOYIONO TOU QTTAITOUMEVOU TTAXOUG AETTTOU XOAUBdIVou pavdua yia Tnv
Bepatreic Twv  aveTTapkwy  TTapaBécewv  OlOUAKWY OTTAICHWY  OTa  SOKilIa
UTTOOTUAWMPATWY TNG Zelpdg |. H ogIopiKA attdKpIon Twv TEOCOAPWV EVIOXUMEVWYV
OOKIMiWY CUYKPIVETAI KATOTTIV PE €KEIVN TOU OOKIYIOU — OTOXOU HE TOUG OUVEXEIG
oTTAIouOUG, C4, TNG ZeIpdg 1.
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OTTAIONOG apXIKWYV BOKIMIWVY L,
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.2 : ZXEOI0 AETITOUEPEIWV OTTAIONG APXIKWY BOKIMIWV UTTOOTUAWNATOG L, (UAKOG
TTapaBéoewg dlapnkwy paRdwy ico pe 24dy)

Ta Téooepa dokiula TNG deUTEPNG ZEIPAG BOKIMiIWY aTTOTEAOUV Hia OPAda SOKIKIWY e
TNV OTToia €EETACETAI N ATTOTEAECUATIKOTNTA TWV SIAPOPWY HOPPWY CUYKOAANCEWY,
KaBWG KAl TWV HPNXAVIKWY AyKUPWOEWV HETALU Twv OlaunKwy padwv OTTAICUOU
KATd TNV KA UWog eTTEKTAON TTAAQIWY KATOOKEUWY O PETAYEVECTEPO OTABIO ATTO
TNV KOTAOKEUR TOUG. ZTIG TTEPITITWOEIG QUTEG O PNXAVIKOG KOAEITAI VO ETTEKTEIVEI TA
UQIOTAPEVO  UTTOOTUAWMATO KB U0Wog TOTTOBETWVTAG TOUG VEOUG  OIAUNKEIG
OTTAICUOUG SiTTA aTTé TIG AVOUOVEG OTNV 0pOoYry Tou KTipiou. Ta PAKN avapovwv
wWOoT600 TWV TTAAAIWY  KTIPIWV  €ival TIG TTEPICOOTEPEG QOPEG OTNV  KAAUTEPN
TTEPITITWON QVETTAPKK, €VW €ival TBavo oI avapovég va €XOUV KOTIEI O aKOud
MIKPOTEPO PNAKOG aTTO TO TTPOBAETTONEVO BACEl Twv TOTE €V 10XUI KOVOVIOUWYV. ZTA
ookipia TnG oeipdg Il ol avapovég Twv dlaunkwy paRdwy KABe oTUAOU tival TEOTEPIG
Agieg paBdol xaAuBa troidétnTag S220 kal diapérpou G10mm, TTPOCOUOIWVOVTAG TIG
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avapovég TTalaiol KTipiou. O SIAUNAKEIS OTTAICUOI TOU UTTOOTUAWATOG Eival TEGOEPIG
paBdor diapétpou ®10mm kai TroidTNTag B500C TTpocouoiwvovTag T véa, auyxpovn
Kataokeur]. To okupOdepa TTou XpNolpoTToINOnke oTa dopik& uTTooUvoAa OTUAWYV TNG
2e1pag Il givar katnyopiag C20/25. H ouykoAAnciuétnTa Tou Agiou XAAuBa eAéyxBnke
Katd Ta TTpoBAeTTopeva atmd Tov Kavoviopod Texvoloyiag XaAUBwyv Pe dOKIUEG TTOU
TpaydaTtoTroiénkav o€ dokipia XGAuBa Tou €oTdAncav  yia avaAucn oTtnv
E.B.E.T.AM. (Mapdptnua). O1 CUYKOANACEIG KATA PETWTTO, KATA TTapABeon Kal Katd
Awpideg  TTpayuparotmoIfOnkav  katd Ta  TTpoPAetrépeva amd  Tov  Kavovioud
TexvoAloyiag XaAuBwv. O1 apuokAegideg TToU xpnoigoTroénkav yia TRV PNXavikn
aykupwon Twv SIANAKWY OTTAICUWY Tou 0TUAoU oTo dokiuio M @aivovtal oTo oXfua
2x.4a, B. Etiong yia Tov éAeyxo TNG TToIOTNTAG TWV OUYKOAANCEWY Kal TNG avToXAS
TWV KINXAVIKWY aQYKUPWOEWY TTPAYUATOTTOINONKAV TTEIPAUATA EQEAKUCHOU (ZX.4Y) o€
Ookipia XaAuBdivwy pdRdwv CUYKOAANUEVWY PE TOUG TTpOavaPePBEVTEG TPOTTOUG (O€
Tpia dokiuia yia kaBe TUTTO GuykOAANGNG), KabBwg kal og Tpia dokiuia papdwv TTou
gvvovtav pe TN BonRBeia pnxavikwv aykupwoewv (Zx.4B). H ouptrepipopd o€
TTAEUPIKA QOPTION TWV UTTOOTUAWMPATWY TNG OUAdAS QUTAG CUYKPIVETAI UE TN CEICUIKA
aTTOKPION TOU dOoKIYiou — oTéxoU TNG ZEIpdg |, C;.

H Zeipd dokipiwy [l TrepieAduBave apxik@ TNV KATAOKEUR €vOG OTUAOU UE GUVEXEIC
OIAUNKEIG OTTAIOUOUG Kal TEOOAPWV OTUAwV Me pAKN TTapdBeong 20d, (oe duo
ookipia) kal 24d, (o€ dUO OOKiUIa). TN CUVEXEIQ TTPAYHOTOTIOINBNKE apaipeon Tou
OKUPOOEUATOG ETTIKAAUWNG TWV OTTAICHWY o€ OAa Ta OOKilIa KAl KATOOKEUN Mavoua
O/Z pe TNV TOTTOBETNON VEWV DIAUAKWY Kal eyKAPOIWwY OTTAICUWY Bdoel uTTOAOYIOOU
katd E.K.Q.Z. 2000. A1ré Ta dU0 dokiula e TO idI0 AQVETTAPKEG UKOG TTapaBeong OTo
éva  TTPOYHOTOTTOINBNKE OUYKOAANCN TWV AVETTAPKWG TTOPATIOEPEVWY  OIAUAKWY
PABRdwWYV, vy 0TO AAAO TOTTOBETABNKAV ECWTEPIKA, TTPIV TNV KATOOKEUN TOU pavoua
O/Z, emmAéov ouvdetApes. O1 ouvdETHPEG auToi TTOU aTtrairouvTal yia Tn BepaTreia
TWV QVETTOPKWY TTAPABECEWVY TwV OTTAICUWY ToUu OTUAOU uTToAoyioTnkav BAocel Tng
oxéoewg 8.3 Tou KAN.EFME n omoia kai BaBuovoueital. H ouptrepipopd Twv
TEOOAPWY OOKIPiWY TNG Zeipdg Il petd I emeuBdoeig BepaTtreiag TwV QAVETTAPKWYV
TTAPABECEWY TWV OTTAICHWY TOUG CUYKPIVETAI UE EKEIVN TOU EVIOYXUMEVOU HE Pavdua
O/Z dokiyiou — atdxou C, TG Ze1pdg lll.
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(B)

(v) )

2.3 : (a): ommAIop6g dokipiwy Cy kal C, Je ouvexeic dIauAKEIG paBdoug aTuAou, (B): uAKog
TTapabeong 24dy, — dIapdpPWan AKPWVY OTTAICHWY WG AYKIOTPA, (Y): OTTAIGNOG SOKIUiWV
L, (8): oTTAIoPOG BAGNG TOU SOKIUIOU KAl AVAPOVEG
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8 XdAuBag pe
| VEUPWOEIG

o)
>x.4 : (a): ApUOKAsiésgv — AeTrTOpEPEIO OTTAICHOU dokiyiou My, (B): 1Te|'p(cx3a eAéyxou avtoxng
QPHOKAEIBAG, (V): €AeyX0G avToxns oUuyKOAANoNG pAROwWY Katd YETWTTO (A0TOXNOE N
Agia papd0og), (O): Teipaua epeAkuouoU o€ dOKipIo Tou XaAURdIVOU pavdua TTou
XPNOIMOTIOINONKE yIa TNV evioxuan SOKIWiwv TNG Ze1pdg |

2.4 KataoKeun TwV SOKIMIWV O€ apXIK Hop®n

MeTd TNV KOTAOKEUN TOU O1ONPOTTAICHOU Kal TNV TOTTOBETNON O€ OUYKEKPIUEVEG BETEIG
TAIVIOV  yIa TN METPNON TWV  TTAPAPOPPWOEWY TWV OTTAICUWY, Ta dokiuia
OKUPOOETABNKAV PE OKUPOJENO TTAPACKEUACUEVO €TTi TOTTOU O0TO Epyacthpio. Zta
apXIKA dokiuia oTUAWV Twv Zelpwv dokipiwv | kal Il xpnoiyoTroiBnke okupddeua
katnyopiag C8/10 yia va TTpocouolwBei N ToIdTNTa TOU OKUPOBEUATOS TWV TTAAAIWYV
KOTAOKEUWY. 2Ta evIOXupéva Ookipia pe pavdua O/ tng Zeipdg dokipiwv
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XPNOIUOTTOINBNKE yIa TNV KATOOKEUN TOU pavoUa £TOINO €yXUTO WN OUPPIKVOUUEVO
TolpevTokoviapa uwnAig avioxig EMACO S66. Emiong otnv Ke@aAf OAwv Twv
OoTUAWV o€ éva Uwog 150mm xpnoiyotroiénke EMACO S66 yia Tnv evioxuon TOTTIKA
NG KEPAANG 0TO onueio TTpoodeong Twv eufOAwv. Ta dokiula Tng Zeipdg Il gixav
OKUpOdepua Kartnyopiag C20/25 kaBw¢ avTITTPOOWTTEUOUV OUYXPOVOUG OTUAOUG
KATOOKEUWY KB Uyoug eTTEKTAONG TTAAAIWY KTIpiwv. H okupodétnon Twv SoKIpiwv
TIPAYHOTOTTOINBNKE O¢ Tpia €10IKA diapopPwuéva KaAouTria (dU0 UAGTUTTOI KAl €vag
METOAAOTUTTOG) ZXAMa ZX.5a. Me Tn BorBcia TTAAOTIKWY CWARVWY 6atm diapéTpou
75mm, TTou TOTOBETABNKAV Kol OTABepOTTOINONKAV OE GCUYKEKPIYEVEG BECEIG,
onuioupynenkav dlauTTEPEIG OTTEG 0TO TTEDINO TNG PACNG TWV UTTOOTUAWHATWY YIQ TN
O1EAeuon Twv vTICWV aykupwaong Twv doKIYiwv aTo TTAdiclo avTidpaong Tng didragng
QOPTIONG. TNV KOPUPH TOU UTTOOTUAWHOTOG KABE BOKIYIOU TTPOCAPUOCTNKE KEVTPIKA
OTO KAAOUTTI €18IKO PETAAAIKO OTEAEXOG oxuaTog I yia Tn dnuioupyia eyKoTmG. EvTog
TNG €YKOTING QYKUPWVETAI N TTAAKO PJETW TNnG oTToiag agevog emBAAeTal To afovikd
(POPTIO KaI APETEPOU KABIoTATAI £QIKTA N METAKIVNON TOU (OpPEiou Tou UdPAUAIKOU
ypUAou emifoAng agovikoU @opTiou. Ta KaAoUTTia TIpIV Tnv TOTTOBETNGN TOU
o10NPOTTAICHOU €VTOG aQuUTWVY ETTAAEIPONKAvV e AGdI Kal akoAoUBnoe N okupodETnon
TwV JOKIYiWY (ZX.6). Katd Tn okupodETnon eAelnoav Tpeig KUAIVOPIKEG WATPEG
okupodéuatog  diapétpou  150mm  kar  Uwoug 300mm  yia  KABe  Sokiuio
UTTOOTUAWMATOG yIa TOV €AEyXO TNG avioxAg Tou oOKupodEuatog. H avroxr Tou
OKUPOOEUATOG TWV UTTOOTUAWHATWY TTPOEKUYWE aTTrd Trelpduata oUvlAiyng Twv
KUAIVOPIKWY OOKIJiwY OKUPOJEUATOG TTOU TIpayudatoTroiénkav oto Epyactiplo
Meipapatikig Avroxnig Twv YAIKWy Kal Twv Kataokeuwyv Tou A.M.O. (Zx.5B), (Mivakag
MN.2.4.0).

(a) (B)
2.5 : (a): ZuAoTuUTTOl KOl HETAAAGTUTTOG doKIpiwy, (B): MeipduaTa TTPOTdIOPICHOU TNG
AvTOXAG TOU OKUPODENATOG TWV OOKIUIWV
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Aokipio | MAaTtpa | MATpa | MATPpa | M.O.
2TUAOU 1 2 3 (MPa)
(MPa) | (MPa) | (MPa)

Apxiké dokipia Ze1pdg |
Ly 8.23 8.1 9.3 8.51
Ly 8.6 9.2 9.32 9.04
L, 11.1 10.25 10.6 10.65
L, 8.55 8.8 9.45 8.93
C: 10.3 10.65 9.8 10.25

Aokipia Zeipag |l
M, 8.4 9 9.3 8.9
W, 11.53 10.7 11 11.01
W, 10 10.5 9.8 10.1
W3 8.85 9.3 9.5 9.22
Apxikd dokiuia Zeipdg Il
Ly 9.23 9.8 104 9.81
Ly 10 9.3 9.6 9.63
L, 8.22 9.2 9 8.8
L, 8.4 8.54 9 8.65
C, 9 8.6 9.21 8.94

Mivakag M.2.4.a
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2.5 Emreppdocig yia Tn Bgpatreia Twv AVETTAPKWY HNKWV TTapddeong

270 UTTOOTUAWMATO TwV ZEIPWV OOKIMIWY | (ekTOG ammd 1o C; PE TOUG CUVEXEIG
oTTAiopoug), Il kar Il mpayuartotmmoiiOnkav emeupdaoelg yia 1N Beparreia Twv
QVETTOPKWY PNKWV HOTIOPATWY TWV BIAPAKWY OTTAICUWY Toug. O1 eTTeuRAoceIg auTég
ota dokipla Twy Zeipwv | kai Il éAaBav xwpa petd Tnv TapéAeucn TouAdxioTov 28
NUEPWY aTTd TN oKUpodETNon Twv doKiyiwv. OTmwg AdN ava@Eépbnke n oTPATNYIKA
QVTIUETWTTIONG TOU TTPOPBAANATOG TToU akoAouBeital TOoo diEBvg 600 Kal atrd Tov
KAN.ETE trpoBAéTTel €ite TNV TTEQIC@IYEN TNG TTEPIOXNG OTTOU TTapaTiBevtal o1 papdol,
€iTe TN OUYKOAANCN Twv TTOPATIBEPEVWY PABdWY TOU UTTOOTUAWMATOG. 2Th ZeIpd
ookipiwv | xpnoigotmmoinOnkav AemToi  XaAUBdIvol pavOUeg yia TNV  €Qapupoyn
TEPIoPIYENG OTNV TTEPIOX OTTOU TTPAYUATOTTOIOUVTAl Ol TTaPaBEéceI Twy pPARdwY,
evw otn Zeipd 1l pavdveg O/Z. H opdda dokipiwy Tng Zeipdg Il dev d€xOnKe Kapia
METOYEVEDTEPN ETTEUPRACN VIO TTEPICPIYEN TNG TTEPIOXNG QVETTAPKWG TTAPATIOEPUEVWY
OTTAICUWYV, KOBWG oTa dOKipIa AuTd £TTIOILXONKE N ATTOKATACTOON TNG CUVEXEIAG TWV
OIAUAKWY OTTAICHWY TWV OTUAWY PEOW OUYKOAANONG 1] XPNOIYOTTOINONG HNXAVIKWY
MEOWV ayKUPWOTNG TOUG.

Mapatipnon oXeTIKA PE TIC DIACTATEIC TWV APXIKWY OTUAWY TIPIV TIC ETTEURAOEIC:

H &iatour; 200x200mm Twv TETPAYWVIKWY UTTOOTUAWMATWY TTOoU €ETACTNKAY OTO
TTAPOV €PEUVNTIKO TTPOYpauua (Ta oTroia gival Kataokeuaouéva utrd KAiyaka 1:1.5)
ATTaVTATAl TTOAU OUXVA O€ UTTOOTUAWMATA TTaAdIWY oIkodouwv. Idiaitepa pdAioTa
OTOUG OTUAOUG TWV aVWTEPWY OPOPWV O¢ TTOAAIEG KATOOKEUEG, TTPO Tou ‘60, ol
d1aTouEG UTTOOTUAWMATWY dlaoTdoewv 200x200mm artroteAouv Tov Kavova. ETriong
éva akOpa TTPORANUA TTOU QVTIMETWTTICETAI CUXVA €ival N UOTEPN KOO UWOG ETTEKTACN
UQIOTAUEVWY OTUAWV TTOAQIWV KATAOKEUWYV PE dlatoury 200x200mm. lMNa Ttov Adyo
auTdv n TTPOCEYYION TTOU EYIVE YIA TOUG OTUAOUG TwV dOKIYiwY, akopa kai yia tTnv 1:1
QVTIUETWTTION TOU B€PaTOC, Ba TOAYoUCauE va TTouue OTI gival IdiaiTepa akpIBAG.

2T UTTOOTUAWMOTO QUTA TTOU €XOUV POVOV  YWVIOKEG OIauNAKEIS pARdoug n
TEPIOQPIYEN  TTOU  ETTITUYXAVETAI  PECW TwWV  OUVOETAPWY Tou [avdua  Eivail
OoNPavTIKOTEPN ATTO TNV TTPOCPEPOUEVN O OIATONEG MEYOAUTEPWY DIAOTACEWV TTOU
£Xouv Kal evoidueoeg dlaunkelg papdoug.

2TNV TIEPITTTWON ETTOPEVWGS OPBOYWVIKWY UTTOCTUAWMATWY PE auénuévo aplBud
EVOIGUEOWY UN YWVIOKWY Olapnkwy paRdwv TTou evioxuovtal pe pavdua O/,
onuavTik BEATIWON TNG KAPTITIKAG Kal SIATUNTIKAG QVTOXNG Kal TNG TTAACTINOTNTOG
ETMTUYXAVETAI €QPOCOV O pPavduag eival €AMAEITTTIKAG 1} KUKAIKAG OIOTOPAG. €
OIOQOPETIKA TTEPITTTWON 0 opBoywvikdg pavduag O/X Trpémrel va TTEPIANAPPBAVEI
TTEPIPEPEIAKOUG OUVOETAPEG, OUVOETAPES MeE AykioTpa 45° kal CUVOETAPEG TTOU
TOTTOOETOUVTAI PETA ATTO T SIAVOIEN OTTWV OTO OKUPOBEPA Kal ETTi TOTTOU AUyIOUO Kal
OUYKOAANON Twv OKEAWV Toug (ox€SIo TTou akoAouBei) woTte va eEaa@alifeTal n
TEPIoPIYEN Kal Twv eVOIANECWY PARdWV.
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cross links

8. oi/’o 516 93— original
o : column

tj

! :
i

AkoAoUBwg TTapaTiBevTal oI UTTOAOYIOUOI TwV aTTAITOUUMEVWY OE KABE TTEPITITWON
eTTEMPAcEWY, evw TTAPAAANAG  TTEPIYPA@ETAl KAl TTIOTOTTOIEITOl PE Tn PorBeia
QWTOYPAPIKOU UAIKOU n dladikagia TTou akoAouBrnbnke yia Tnv KATOOKEUR Twv
eVIOXUOEWV OTA UTTOOTUAWUATA.

2.5.1 Zeipd Aokipiwy |

>1ov KAN.EME avagépetal 611 OoTNV TTEPITITWON TTOU TO PAKOG AAAnAoeTTIKAAUWNG
PAROwY OTAIOPOU UTTOOTUAWMATWY €ival PIKPO e€ivar duvarr n BeAtiwon Twv
OUVONKWY HETAQOPAS OUVAUEWY HEOW EEWTEPIKAG TTEPICPIYENG TTOU WTTOPEI va
epapuooTei  oto  UTTOOTUAWWA. TMapouoiddetal  PdAIoTa  éva TTPOCOPOIWHA
UTTOAOYIOHOU TOU aTTaIiTouuevou eURadoU TNG EEWTEPIKAG TTEPICQPIYENG TTOU UTTOPEI va
TpaydaToTroiNBei  Yéow IvoTTAIoPéVWY  TToOAupEpwyY  UAIKWwy  (IOM) [ AetTTwv
XOAUBBIVWY pavouwyv. To TTPOCOUOIWPa auTd avo@EéPETal OTIG YWVIOKEG PABdoug
UTTOOTUAWOTOG Kal UTToAOYiCel TO atraitoupevo eupadd eCwTEPIKNG TTEPIOPIYENG aTTO
TN oxéon

A, :izl.s{[f—@}/{z.zs—uo.z:s}( 2 ]—0.2{i+1.5ﬂ /Hﬁ}{i](ﬁﬂ
s, d, d, f) U s, d, d, d, )\ 1. )UT.

(AB)=2(c+d )\2
B O

DY
Hiahnon g

1(~2.°

(CD )—-st. {avn emppong
f\ e oiioBnong

!oGJd
n otmoia amroteAei TN Zxéon 26.24 Tou KAN.EMNE Ttrou e€etdletan Kai BaBuovopeital

oto Tapév  Epeuvnrikdé  MNpoypaupa. H avdAuon Tou  TTPOCOUOIWUATOG
TTAPOUCIAOTNKE OTO KEPAAQIO 1.
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AkoAoUBwg uttoAoyileTal 0 aTTaITOUPEVOS OTTAICHOG TTEPITPIYENG (TTAXOG METOAAIKOU
pavdua) Bdoel KAN.EIME:

2Tn oxéon £6.14 ivai:

¢ = 15 mm (emkdAuywn) kai c¢/ds = 15/10 = 1,5 (Ikavotroiei TNV TTPOUTTOBECN)
ds = dp=10 mm.
f=fy otroTE:
SKUPOdEPa C8 -> f.= 8 MPa Kal foem =03 f2* =12 MPa
XdAuBag S220 -> f,, = f,, = 220 MPa.
YAik6 Trepio@iygng: E; = 210 GPa
Mnkog Mapdbeong: a) Is = 20-dy, = 20-10 = 200 mm.
B)ls = 24-d, = 24-10 = 240 mm.

Sq = 1,50 mm yia Z1d6un EmreAeoTikéTnTag I, OToTE: Wy = 0,6-5,° = 0,6:1,5%° =
0.786 mm.

S, = 2,00 mm (divetan).

Ma ouvexn eCwTEPIKO pavdua atod XaAuBoivo EAacpua gival s, = W, oTToTe: Ajfw; =
(Trdxog pavdua mm)

Etropévwg n Zxéon 26.14 divel:

a) Na | =20-d, =20-10 = 200 mm

A(swds) = 1,3+{(fy/fc) 1 [2,2-(s¢/5u)+0,25]-(I/ds) — 0,2-[(c/ds) + 1,51} / [(We/ds)  (Eiffe) (Femlfe)] —
t/10 = 1,3-{(220MPa/8MPa)/[2,2+(1,5mm/2,0mm)+0,25]-(200mm/10mm)-
-0,2-[(15mm/10mm)+1,5]} / [(0,786mm/10mm)-(210000MPa/8MPa)-
-(1,2MPa/8MPa)] —

tj = 0.000643 mm

Kal

B) Ma I = 24-d, = 24-10 = 240 mm

t/ds = 1,3-{(220MPa/8MPa)/{[2,2-(1,5mm/2,0mm)+0,25]- (240mm/10mm)}-
-0,2-[(15mm/10mm)+1,5]}% / [(0,786mm/10mm)-(210000MPa/8MPa)-
-(1,2MPa/8MPa)] —

tj =3,9-10" mm

O Taolog (2009) avagépel OTI yia va PNV TTOPOUCIACTE KOTA TNV OVOKUKAICOUEVN
QOpTION MEYAAN €¢acBévion Tng avriotaocng TPIPNAG o1 TINEG OXEDIAONOU TWV TIHWV
avekTAG BAABNG Sq KAl Wy TTPETTEI VO €ival ETTAPKWG MIKPEG. QG TETOIEG TIMEG TTOU
QVTIOTOIXOUV O€ €vav avektd Babud BAABRNG Bewpei TG TIEG S4=0,4 kar wy=0,33.
Etropévwg
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MNao 11 TINéC aveKTAC BAABNC via TA Sy KO S, :

a) MNa Is =20-d, =20-10 =200 mm

Al(swds) = 1,3{(fsy/fc) 1 [2,2"(SalS4)*+0,25]-(Is/ds) — 0,2-[(c/ds) + 1,5]F / [(Wa/ds)- (Eiffe): (ferm/fe)] —
/10 = 1,3-{(220MPa/8MPa)/[2,2-(0,4mm/2,0mm)+0,25]-(200mm/10mm)-
-0,2-[(15mm/10mm)+1,5]) / [(0,33mm/10mm)-(210000MPa/8MPa)-
-(1,2MPa/8MPa)] —

tj = 0,019 mm
Kal
B) Na Is =24-d, = 24-10 = 240 mm

t/ds = 1,3-{(220MPa/8MPa)/{[2,2-(0,4mm/2,0mm)+0,25]-(240mm/10mm)}-
-0,2-[(15mm/10mm)+1,5])% / [(0,33mm/10mm)-(210000MPa/8MPa)-
-(1,2MPa/8MPa)] —

tj = 0,011 mm

Etriong o Tdoiog (2009) avagépel 6TI TO TTPONYOUHEVO TTPOCOMOIWHA TNG ZXECEWG
26.14, 1o otroio avéTTTuée yia TNV epapuoyr Tepioeiyéng yéow IOMT, 1ox0el kal oTNV
TEPITITWON TOU N TTEPIoQPIYEN €MIPANBel péow ouvexoug, KAeioToU YaAUBRSIvou
OUYKOAANuévou pavdua, aAAd Adyw NG pelwpévng avToxng Tou XaAuBa ev oxéoel Je
Ta IOMN n oxéon £6.14 AauBdvel Tn Jopen:

Es'fctm
f=2.vZ. 2 Sam
fsy

OTtrou fs'y : T0 6p10 dlappong Tou XaAuBdivou pavdua.

MNa va Bepaiwbei Gpwg 611 0 XaAUBdIVOG pavduag TTETUXE va aveBAoel TNV TGon Os
TWV QVETTOPKWG TrapaTiBéuevwy paBdwv oto oplo diappong Toug fs, TTpéTTel va
eAeyxOei n oxéon:

Ej fctm K

c l
, +02-2-—+15)]-—-f.>f.
Su fsy T dp dp dy <77

Tpia dokipia amd kaGBe Aapapiva TToU XPNOILOTTOINONKE yia TNV evioxuon Twv
ookidiwv uttoBANBNKav o€ dokiun e@eAkucpol oTo0 EpyaoTthipio Tleipapatikng
Avtoxnig Twv YAIKwv Kal Twv Karaokeuwv tou A.M.©. ATTO TIG BOKINEG EQEAKUCUOU
(Zx.40) Trpoékuye OTI N Téon dlapPPONG Toug gival: fs'y = 227,5 MPa.

Apa:

a) MNa sy3=1.5mm kar w=0,786 mm:

tj=2-v2.2fam .y, = 5.2 . 20002 786 = 10,82mm
fsy 227,5
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Kal

S E; w
asz(2.2-—+0.25>-[1.7-—,’-fcm-—+0.2-<

2 C+15)] c f.
* —_— . o« —_— -
Su foy fo dp dp ¢

dp

MNa ls=200:

o, =(22-2+025)[17-22%0.22. 288 4 02 (2- 2 + 15)

227,5 8 10

200 g =5897,6
10
MNa lg=240:

oo =(22-2+025)-[17-2220. 22288 4 02. (2. 2+ 15)] - 2. 8 =7077,12
2 227,5 8 10 10 10

B) MNa s4=0,4mm kar w=0,33 mm:

t;=2-v2 - Blam .y, = p. 7. 200002 33=4,54 mm

227,52
sy

Kal

E; l
as=(2.2-i+0.25>-[1.7-—{-@-K+0.2-(2-i+ 1.5)]-—S-ﬂ—>
Su foy  Jfo dp dp dp

MNa ls=200:

as=(2.2-(2—4+0.25)-[1.7-%-%-0%3+0.2-(2-1—3+1.5)]-21—?-8=956,84

MNa ls=240:

as=(2.2-(;—4+0.25)-[1.7-%-%-();—303+0.2-(2-1—3+1.5)]-

240

-8 =1148,2
10

Zupgwva pe Tov KAN.ETE §8.2.1.2 n epapuoyr| TG TTEPICQIENG TTPETTEI VA YiVETAI O€
éva 0Wog KAt eAAxIoTov 000 n  Kpiolun TreEpIoxy Kalr OxI Aiyotepo  aTtmo
1.3:1s5=1.3-24(cm)=31.2cm (oTn ducpevéoTepn TTeEPITTITWON €dw) ; 60 cm. To PAKOG
NG KpioIung TePIoXAG €ival 60 cm. Apa o pavduag Ba KATOOKEUAOTEN O€ £va PAKOG
TouAdxioTov 60 cm.

ATI6 Ta TTapaATTAvVW TTPOKUTITOUV BUO SIOPOPETIKA TTaXN MavOuwV Ta OTToia TTPOKEITAI
va e¢etacBouv a) t=1mm kai B) t=5mm. To Uyog oTO oTroi0 E€PappdlovTal ol
METAAAIKOI pavoueg TTpoékuye ioo pe 60mm. K&Be peTaAAIKOG pavouag Eekiva 20mm
eMavw ammod T Béon TTAKTWON TOU UTTOOTUAWMOTOS OTn Bdon Tou QokIdiou. ZTa
UTTOOTUAWPAOTA TNG ZeIpAg dokidiwv | TTou €xouv TO idI0 QVETTAPKEG WAKOG
TapdBeong omAICUWY e@apudlovtal PETAAAIKOI pavdueg pe SIOQOPETIKG TTAXOG
(Mivakag M.2.1a).
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2XO6AIo:

2TOUG UTTOAOYIOUOUG TOU QTTAITOUPEVOU TTAXOUG XOAUBRSIvou pavdua Bdcel Tng
OXEOEWG  t; = 2.2 E“f#w TTPOKUTITEI OTI yIO MIKPOTEPO QATTOOEKTO €UPOG

fsy

PWYMAS W TO TIAXOG TOU EAAOUATOG tj TTPOKUTITEl PIKPOTEPO. H diatrioTwon auth
WOTO0O0 epunveveTal aTTd TO TTpocouoiwpa TTou cucoTrvel o KAN.EMNE oTtn oxéon
26.14 TOoU Ke@aAaiou 6. ZUPQwva HPE TO TIPOCOMOIWMO auTtd PETAU duo
TapaTiBépuevwy o€ éva PAKOG |s paBdwv oxnuaridetal, petd TNV uttépBacn Tng
QVTOXAG TOU dECHOU, pWYHN KOTA PAKOG TNG TTA@NG Toug. H auénon Tng oAicBriocwg
S TTPOKAAEI augnon Kal aTo Avolyua TNG PWYHAS W CUPPWVa PE TN oxéon

w = 0.6-5s2/3,

H emurkuvon Tou UAIKOU TTEPIoQIYENG TTPOKUTITEl ion ME Sy =w V2 , OTTwG
(PAivETAI KAl OTO OXI A TTOU OKOAOUBEI.

5 AB 2(2.0c + 1.5d,)
- o>
60 =YV 2W X OQ\Q‘C\
Eruunkuvon SN
Tou ION ) Q\p
H V2w

(Zx€d10: Taolog 2009)

MNa 1o YKOg ayKUpwaoewg Tou UAIKOU TG Trepio@iyéng (1. 10M) Ba 1ox0el OTI:

9j

(@)

- fo =105 > I =t; —-

(61TOU VIO TNV AVTOXI CUVAQEIaS BEWPRBNKE 1y = ferm)

loxuel akoua OTI:
5 flbd flbafd L9
o= | ¢&dx= —ax =zl
o o Ej 2 E

j
KAl avTIKABIOTWVTAG OTNV TTAPATTAvWw OXECN TO I, TTPOKUTITEI OTI;

2
19

6 = — .t.
0 2 Ej'fctm J

AnAadn n Tédon TTOU avaTITUOOETAI GTO UAIKO TTEPIOQIYENG Eival ion WE:

% = VT Tom 8ol > 0= [2 By fum o w Ny ()

[epioiyén ue 1001:
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2TNV TTEPITITWON TToU To UAIKO TTepio@iygng civar IO yia Tnv akpaia TTepITITwaon TTou
TO MAKOG ayKUPWONG 1, TTPOKUTITEI IO PE TO PMAKOG TNG TTAEUPAS TOU UTTOOTUAWMOTOG
(I, = b) n péyiotn duvaTth Téon Tou 10 Ba gival Adyw TG (a):

b
Ojlim = E : fctm (b)

[Nepiopivén ue Asrid xaAuBoivo uavdua:

2TNV TTEPITITWON Tou AETTTOU XOAUBdIVOU pavdua AOyw TnG HEIWPEVNG AVTOXNG Tou
XAaAuBa ag ouykpion ue Ta IO Ba cival

Ojlim = fs,y (c)
6tou f¢), n 1don dlapponig Tou XxaAuBdivou pavdua (Taaiog 2009).

Tooo oTnv TTepiTTwan Tou To UAIKG TTepio@iyEng civar I0MN 6co Kai aTnv TTEPITITwon
TTou €ival AeTTTOg XaAUBdIVOoG pavduag n oxéon (1) Ba dwoel yia To aTTaIToUdEVO
TTAX0G UAIKOU TTEPIoQPIYENG:

Ejfcem
O}.,lim:\/z.Ej.fCtm'W.ﬁ/tj b t]=2‘\/7']2f—t'w (2)

Ojlim

AT6 116 axéoeig (2) kai (b) yia Tnv TrepiTtwon Twyv 10N TTPOKUTITEL

b V2 1 bz'fctm
Oi: —_—. — Z.E.. cWe— > t: = .
j,lim tj fctm \/ 'j fctm tj ] 2. \/E w - Ej

EVW YIA TNV TTEPITITWON TwV XAAUBdIVWY Pavduwy pavouwy atrd TIG OxEoEIg (2) Kal

(c):

E;- E..
tj=2.\/§. szCtm.W_)tjzz.\/E.S'—];C”n.W

q],llm sy

Ma 10 TTAX0G tj TTOU TTPOKUTITEI O KPIOINOG EAEYXOG TTOU Ba KABOoPIoEel TNV ETTITUYXIA TNG
TEPIOPIYENG OTNV ATTOKATACTAON TNG AVETTAPKOUG TTapdBeong Ba yiveral PETAEU TwV
QVATITUOOOPEVWY TACEWV OTIG DIANNKEIS PABdOUG, Ts, Kal TNV TAon OlIapPONG Twv
papdwv fs. E@ooov mpokuyel 0TI o5 = f;, N Tepio@iygn Ba £xel emTUXEl TNV
QTTOKATACTAON TNG TTAPABEONS TWV PARdWV.

H e@apuoyl TnGg TrePioPIyéNg OTO OTUAO Twv OOKIYIWV HPECW TWV  AETTTWV
OUYKOAANUEVWY  XOAUBSIVWY  pavouwyv  TTpaydatotroifonke otrd  eEeIdIKEUPEVO
OUVEPYEIO PETA TNV KATAAANAN TTPOETOINACIA TNG ETTIPAVEIAG TWV UTTOOTUAWUATWV.
ApXIKa n Agia em@dveia Twv OTUAWY EKTPAXUVONKE PE TN Xprion TpoxouU (ZX.7a) woTe
va TIPOKUWOUV €EUVOIKEG OUVOAKEG TTPOoQUONG TNG €ETTOEEIBIKAG PNTivNG TTOU
XPNOIMOTTIOINBNKE YIa TNV €QAPUOYH TOU pavdua 1T TwV UTTOOTUAWUATWY. O1 ywvieg
TWV OTUAWV KOUTTUAWONKAV OTO UWOG €QPAPHOYAS TWV PavOUWYV UE OKTiVa ion HE
dudpIon QopéG To TTAYO0G emKAAUWNG (r=2,5¢) (Tdoiog 2009) (2x.7a, B). Me Tnv
KAUTTUAWON TwV GKPWVY TOU OTUAOU OI YWVIOKEG paRdol TTeEpIo@iyyovTal KOAUTEPQ.
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2TN OUVEXEID, META Tov KaBapiopd TnG em@Aveiag Pe aépa Eyive eTAA&Iwn NG
emo&eldIkng pnrivng Sikadur 30 kal epapudoTNKavV OTO OTUAO KABE OOKIPiou Ol
XOAUBSIVOl pavdueg (Zx.y-oT). KéBe pavduag amotedouviav atmd dUo XaAuRdiva
eNdopata popong I, Ta omoia WeTd Tnv TOTTOBETNON TOUG OTO UTTOOTUAWWHA
ouoQixBnkav PETAEU TOUG PE TPIYKTAPEG, WOTE va £papudoouv TTARpwG o’ autd. Ol
YWVieG Twv PETAAIKWY eAaopdtwy oxnuartog M kaumuAwbnkav pe TN Bonbeia
OTPAvVTCaG e aKTiva r=2,5¢ WoTe va QapPOlouV TTARPWGS OTIG KAUTTUAWMPEVES OKUEG
TOU 0TUAOU. To UAIKO e TO OTTOIO €iXe eTTAAEIPOEi N eTTIPAvEIa avApETT OTO GTUAO Kal
TO METOAAIKO pavoua kdAuwe 6An Tn diem@dveia Kal €ENABE attd Ta Avw Kal KATW
akpa Tou pavdua (Zx.70, €) oUupwva pe Ta TTpoPAeoueva amd Ttov KAN.EME
§8,2,1,2a. Metd TV TTApod0o ETITA NUEPWYV -EVTOC TwV OTToIWV N pNTivn AauBavel 1o
MEYIOTO OXEDOV TNG QVTOXNG TNG- TTPAYUATOTIOINONKE NAEKTPOOUYKOAANON Twv dUo
OKEAWV KABe pavdua peTagU TOug We OUO TUAMATA ATTO iCOU TTAXOUG Aauapiva
(ZX.70T). Ta duo okéAn pop@nig MM k&Be pavdua ToTToBETABNKAY PE TPOTTO WOTE Ol
OUYKOAANAOEIG PETAEU TOUG va TTPAYMATOTTOIOUVTAl OTn dlevBuvon Tnv KABeTn oTn
01eUBuvon emMROAAG TOUu TTAEUPIKOU OEICHIKOU QOPTIiOU.
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€ \ (O'T)
2.7 : (a), (B): ektpdyxuvon NG smcpdva(az; TOU OTUAOU, OTPOYYUAEUGT YWVIWV, (Y): HETAAAIKOG
pavduag, (8): emaAeipn TnG €mMIQAvEIQG TOU OTUAOU MeE pnTivn KOl €Qappoyr HETAAAIKOU
pavdula, (€): TARpwoN Tou TUAPOTOG aVAPUECT OTO OTUAO Kal TO HavOUQ PE OUVOETIKO UAIKO,
(oT): ouykOAANoN okeAWV XaAURdIVOU pavoua

2.5.2 Zeipd Aokipiwv

MNa TV TTPAYHATOTTOINCN TWV NAEKTPOCUYKOAAACEWY PETAEU TWV Atiwv XaAUBWY Twv
QVAPOVWY KAl TWV VEUPOXOAUBWY TWV UTTOOTUAWMATWY oTa dokiula Tng Zeipdg
eAéyxOnke kai  €€akpifwbnke Treipapatikd  amd  e€aidikeuyévo EpyaoTtipio n
OUyYKOAANOIuOTNTA Tou Agiou XdAuBa. Tpia dokiuia prikoug 600mm oTdABnkav oTnv
E.B.E.T.A.M. woTe va yivouv ol ammapaitnTeEG XNUIKEG avaAUoElg oUPQWVA PE TOV
Kavoviopd Texvoloyiag XaAuBwyv (K. T.X.). Atré TI¢ avaAloeig TTpoEKuYe OTI 0 Agiog
XOAUBOG cival OuykoAAoIpog. ZTa Tpia atmd Ta TéoOoegpa Ookipia Tng ouddag
UTTOOTUAWMPATWY TNG Zeipdag |l mpayuartotroi®nkav OuykoAANOEIG evw OE éva n
aykupwon Twv OlauAKwy pAaBdwyv Tou UTTOOTUAWMPOTOG £yive PE TN Pondeia
MNXAVIKWV PECWV (APUOKAEIDEG). ZTO dOKipIo W €yive OUYKOAANON KaTd TTapdbeon
TWV PaTICOPEVWY PABdWY TOU UTTOOTUAWPATOG, 0TO W, Katd pETwTTo Kal aTto W3 Katd
Awpideg. OAeg o1 ouykoANAoEIG Eyivav Baoel Twv dIaTAgewy Tou OXETIKOU €dagiou
otov K.T.X. Merd Tmnv T1payparotmoinon Twv NAEKTPOOUYKOAAACEWY Kal Tnv
TOTTOBETNON TOU €YKAPOIOU OTTAICUOU TOU OTUAOU Ta QOKidIa OKUpodeTHONKAV HE
okupddepa katnyopiag C20/25. MNa Toug ouvdeTAPES XpnoiyoTroinénkav papdol
mo10TNTag B500C kai diauétpou P8mm ava 80mm evidg Kpioiung TTEPIOXNG Kal
®8mm avd 120mm ekT6¢ auThG, OTTWG TTPoEkuYe OTI atraiteital Baoel E.K.O.Z. 2000.
210 OOKiMIo M; XpnoiyoTroienkav €I0IKEG METAAAIKEG OPUOKAEIDEG TTPOKEINEVOU VO
MEAETNBEI N atmmoTeAeoUATIKOTNTA TOUG OTR BeEATiWON TOU MNXAVIOUOU METOQOPAS
OUVANEWV OTIG TTEPITITWOEIG TTOAU KOVTWYV avapovwy. ApXIKA Slapop@wBnkav e6oxEG
BaBoug 1mm omig pABdoug TOU  OuvdéovTal  PECW  TWV  OPMOKAEIdWY,
TpocapuoéoTnKav ol paRdoI OTTAIGHOU OTIC APUOKAEIDES Kal cua@ixBnKav o1 KOXAIES
TwWV OpUOKAEIdWY eTTdvw oOTIG paRdoug. OAol o1 TOTTOI CUYKOAANCEWV TTOU
€QapuOoOnkav KaBwg Kal N Pnxavikg aykupwon Twv paRdwv €LETAOTNKAV
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TTEIPOAUATIKA PE Ta avTioToixa Sokiuia TTou UTToBAABNKavV a& BOKIUEG EQEAKUGHOU OTO
Epyaotnpio MeipapaTikig AvioxAg Twv YAIKWY Kal Twv Kataokeuwy Tou A.M.0.

kel TS N 2. (y) 7 . o .L\
>x.8 : ATTokaTdaoTaon CUVEXEIOG OTTAIOUOU NECW OUYKOAANONGg cupgwva pe K.T.X (a): katd
MapaBeon — dokipio Wy, (B): Kot PETWTTO - dokiuio W, (Y): KaTd Awpideg - dokiuio W,

(8): ATrokatdoTaon ouvéXelag OTTAIOUOU JUE aPUOKAEIDES - doKipIo My

2.5.3 Zeipd Aokiyiwv Il

Na 10 oOXedlooPO Twv emePPdoewy oTta Sokipia oTUAwv Tng Zepdg i
xpnoigotroidnke n Zxéon 8.3 Tou KAN.EME. Me 1t oxéon auth utroAoyietal o
OTTAITOUPEVOG EEWTEPIKOG OTTAICUOG TTEPICPIYENG TTOU OTNV TTEPITITWON KATOOKEURG
pMavoua O/Z 1o poAo Tou AapBdvouv ol CUVOETAPES Tou Pavdud. ZUPQWVa PE TOV
KAN.ETIE n OUPUETOXN TWV CUVOETAPWY TOU UQPIOTAPEVOU UTTOOTUAWMPATOG OThV
TePioPIyEN ayvoeital epAoov auToi BV €ival TTUKVOI Kal KAAd ayKUpwEVOL.
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e EYPEXH TOY ANAITOYMENOQY OMNAIZMOY NEPIZPIT=HY BAZEI THY 3XEXEQY
8.3 TOY KAN.ETE:

ApPXIKA UTTOOTUAWUATA:

2Kupodepa C8/10, XdAupBag S220, MAkog Mapdbeong a) 1s=20-d, kai B) 1s=24-dy
Alaunkeig papdol urtooTuAwpatog P10, Zuvdetripeg $6/200

Mavduag O/Z:

2Kup6depa EMACO S66, xaAuBag B500c, diaunkng ommAIouég 4910, ouvoeTrpeg
®8, ouvoAikd TTaxog pavdua: 6.5 cm

21n oxéon 8.3 Tou KAN.ETIE civai:

A A-2)1 S &

— = =

e
! . ﬂ /U o jd is

Yra = 1,5 PBaoel Tou KAN.EME
As =0 Bdoel Tou KAN.EME
M =1 ptropei va AneBei adpopepwg eAAeipel AAAWYV CToIXEIWV
fy= 500 MPa
O'jd:E'de
H Ty TG €TMOTPATEVUOUEVNG ALOVIKIG TAONG OXeDIAOUOU O=E g4 dev UTTOPEI va
UTTEPRAiVEI TNV TINA Ojgmax TTOU YIA OTTAIOPO TTEPICPIYENG TTOU QTTOTEAEITAI ATTO
XaAUuBdIvoug ouvdeTrpeg TToloTNTag B500C ival: Ojgmax =f,a=500/1,5=435 MPa.
Eival: 0g=E-¢gjq
61Tou oUp@Wva Pe Tov KAN.ETME §8.2.1.2.8 sival: g4= W(V2)/byoo  kai  w=0.6-5"
o6trou 6=1,5 (KAN.EME yia otdBun emreAeoTikéTnTOG M)
Gpa: w=0.6-1.5%°=0.786 , ¢£,4=0.786-(\2)/200=5.56-10"
omoTe: 0j4=E-£3=200000(MPa)-5.56-10°=1112 MPa > f,,
Etropévwg og autriv TNV TTEPITITWON N ETTIOTPATEUOUEVN AGOVIKN TAON OXEDIAOUOU Ojy
Ba cival ion pe TN péyiotn duvatn, NTOI Ojg =Ojgmax =fya=435 MPa.
Axéua:
A, = T-dp?/4 = 1-10%/4 = 78,6 mm? yia Tn SIGUETPO piag yaTi{éuevng papdou @10
MnAkog TTapaBeong papdwv:

a) ls =20-d,=20-10 = 200 mm

B)ls=24-d,=24-10 = 240 mm
B =1 yia c/ds<2 pe Tov KAN.EINE
2710 pavdua O/Z Tnv Trepio@iyén TTou BeATILvEl TNV KaTdoTaon oTn B€on Twv
QVETTAPKWY TTAPABECEWY TTPOCPEPOUV Ol CUVOETHPEG TOU pavdla. MNa Toug
ouvoeTAPESG Tou pavdua O/ eival:
A=T1-d/4  6t1ou dj n SIGPETPOG TWV CUVOETHPWV

OmorTe:
Ajls = Yra'[(1-As)/B]-(1/4)- (f/Oja) (Aulls) —

Afs = 1.5-[500(MPa)/435(MPa)]-[78.5(mm)/l(mm)] —
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a) Na ls =20-d,=20-10 =200 mm
Aj/s = 1.5-(500/435)-(78.5/200)= 0.68 mm 1)
Kal

B) Ma I = 24-d, = 24:10 = 240 mm

Afs = 1.5:(500/435)-(78.5/240)= 0.56 mm )

E@boov xpnoipotroinBouv ouvdetrpeg P8 eivai:
A=11-8%/4=50.2 mm? oTi6TE
(1): s=50.2/0.68=73.8mm
(2): s=50.2/0.56=89.6mm

2Uhpwva pe Tov KAN.ETE §8.2.1.2 4tav xpnoigotroioUvTal yia TNV TTEPICQIEN
QVETTOPKWY TTAPOBECEWY OUVOETHPEG 1 KOAAPA Ol ATTOOTACEIG S OV TTPETTEI VA
Eemmepvouv 10 0.3-d. AnAadn 0.3-17(cm)= 5.1 cm. ETriong n epapuoyr TG Tepioigng
TIPETTEI VA YivETAl O€ éva UYPOG KAT €AAXIOTOV OO0 N KPIoIUN TTEPIOXN Kal OXI AlyOTEPO
amd 1.3:15=1.3-24(cm)=31.2cm (oTn duouevéoTepn TrepirTwon €dw) A 60 cm. To
MAKOG TNG Kpiolung Treploxng civar 60 cm. Apa o pavduag Ba KaTaoKeuaoTel o€ Eva
MAKOG TOuAdxioTov 60 cm. EmmAéov Ba Tmpémmel va yivouv €Aeyxol WOTE va
atmopeuxBoUv a) 0 oXNUATIONOS TTAACTIKAG ApBpwaong akpIfwg TTdvw atrd TO TTEPOG
TOoU pavoua Kal B) n TTPowpn acToXia o€ JIATUNCN TOU ATTEPICPIKTOU THAKATOG TOU
UTTOOTUAWUATOG.

Tehikd emAéyovtal ouvdethpeg P8/50 mMm w¢ aTTaITOUPEVOS OTTAIOUOG EEWTEPIKNAG

TEPIoPIYENG yIa T BepaTTeia TWV AVETTAPKWG TTAPATIOEPUEVWVY PARdWY OTTAICHOU TWV
UTTOOTUAWMATWV.

o 2ZXEAIAZMOZ MANAYA YMNOZTYAOMATOZ AMO O/ 2E AIATMH>H

YIOAOIMZMOZ APQSAS TEMNQOYZAS SXEAIASMOY:

H téuvouoa duvaun Vgy ME TNV OTTOI0 OXEDIACETAI O PavOUAG PTTOPET VO UTTOAOYIOTEI
a1ré TN POTIA TToU avatrTuooeTal oTn BACN TOU UTTOOTUAWNATOG-TTPOBOAOU prKkoug |
oUpewva pe TNV egicowon M =V -1 -V = M/l . Av Bewpriooupe 0TI OA0I 01 SIOUAKEIG
oTTAiIopoi @Bdavouv oTn diappor| Toug ToTE N poT M yiveTal ion pe TNV POTTr avToxng
Mg TOU EVIOXUMEVOU UTTOOTUAWMATOG.

MNa Tov uttoAoyIopd TG Mg Kal KATOTTIV TNG Vg YivovTal o1 €€RG TTapadOoXEG:

a) Ocwpeital 6T n OUVOETN OIATOPN TOU EVIOXUMEVOU UTTOOTUAWMATOG EXEI
QvTOXN TIOU TIPOKUTITEI AAuBAvovTag ummoyiv TIG AvIoxEG TOOO TOu
UQIOTAUEVOU, TTAAQIOU UTTOOTUAWMAOTOS (TToidTnTag okupodéuatog C8), 6oo
Kal Tou pavoua (TToidTnTag okupodéuaTtog S66). MNa Tov uttoAoyioud Tng
QvTOXAG TNG OUVBETNG DIOTOUNAG ETTOUEVWG Ba givar:
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Asyo * fekye + Asm * feom £
= Jek
Asyo + Asm ¢

Otrou:

Asye = 200(mm) - 200(mm) = 40000 mm? 70 €UBAdS TOU UPICTAMPEVOU,
TTaAaIoU UTTOOTUAWMPOTOG

fekye = 8 MPa n ONITITIK avToxry Tou u@IoTAuEvou, TraAdiou
UTTOOTUAWNOTOG

Ay = 300(mm) - 300(mm) — 200(mm) - 200(mm) = 50000 mm? 710 euPadS
TOU PavOUA TOU UTTOOTUAWMOTOG

fekm = 60 MPa n BAITTTIKA avToXr Tou Javdud ToU UTTOOTUAWHATOG

OTTOTE:
_ 40000- 8 + 50000 - 60

feie = 40000 + 50000

= 36,88 MPa

b) O diaunkeig ommAIcpoi Tou TTaAaioU uttooTuAwpaTog (4P10) cival TTOIGTNTAG
XOAuBa S220 evw o1 dlapnKelig oTTAIcUoi Tou pavdua evioxuong eival 4910
Troi6TnTag B500C. MapdAo 1Tou UTToAOYIoTNKE VwpIiTEPA OTTAICUOG TTEPICPIENS
(ouvOeTAPES) yIa TNV QVTIMETWTTION TNG AVETTAPKoUg TrapdBeong Twv
OIaUNKWY pAaRdwv Tou TTAAAIOU UTTOOTUAWMATOG, Ol TeAeuTaiol -Adyw TG
XAMNAAG avTOoXAG TOUG O OXEON ME TOUG BIAUAKEIC OTTAICHOUG Tou pavoua-
gite Ba TTPETTEl va ayvonBouv TeAEiwWG KATd TOV UTTOAOYIOWO TnG oUvOETNG
OIaTOUAG (TTPOG TNV TTAEUPd TNG AOQPAAEING), €iTe -€@OOoOV An@Bouv uTTOWIV
OTOUG UTTOAOYIOHOUG- va ekKAN@OoUV wg paRdol HIkpdTEPNGS dIapETPoU (AT
TNV apXIKA Toug diaueTpo P10) aAAd moidtnTag B500C, waTe va PTTopEi va
xpnoigotroinBei didypaupa aAlAnAemidopaong. EmAéyeTal va ayvonBouv ol
UQIOTAUEVOI OTTAICOI.

MNa agovikd @optio utTrooTuAWPaTog Ngg= 150 kN eivai:
_ Ngg _ _ 150 _ _
V=T 50320 0.067 > —0.1

Av dev AneBoUuv utTéWn ol dIOUAKEIG OTTAIOUOI TOU TTAAQIOU UTTOOTUAWWATOG, TOTE OTN
ouvOeTn dloTOUn TOU €VIOXUPEVOU OTUAOU Ba uttdpxXouv Povov ol SIaunKEIS paBdol
Tou pavdua dnAadh 4910 B500C (As=3.14 cm?). OToTe:

— As,tot) . (de) _ 314 500/1.15 _
©tot = ( b-h fea/ — 3030 36.88/15 0.062

Emropévwg yia:
v =-0.067 A .
Wgor = 0.062 - pu=01 (amé didypauua aAAnAetidpaong yia B500C kai
d,/h=0.05)
Apa:
Mg

=———— > Mp=01-03-0.3%-36.88-10% > Mz = 99.58 kNm.
b-h?-feq

U

OmoTE yIa TNV TéEPVoUoa oXedIOoUOU TOU UTTOOTUAWPATOG Ba 10X UEL:

99.58
Vea = W = Vg = 104.8 kN.
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ENEMX02 3E AIACONIO EQEANKYZMO

VRdl = [TRd . k(12 + 40 - pl) + 0.15- O-Cp] . bW -d

OTTOoU:
fctk0.0S
1.5

foem = 0.3 23 =03-36.88%/3 =332 KAl furkoos = 0.7 - form = 2.324
k=16—-d=16-027=133>1

Ny 150
Op =30 =53.03 = 166667
p1 = (4s/2)/(b,, - d) = (3.14/2)/(30 - 27) = 1.94 - 1073
OTmrore:
Vrgr = [0.39-1.33-103- (1.2 + 40 - 1.94- 1073) + 0.15 - 1666.67] - 0.3 - 0.27 -
Vra1 = 73.93 kN

Tra = 0.25  forg = 0.25 - =0.39

Opwg v = —0.067 kai dpa Oa gival Vg = 0.3 Vggy = 0.3-73.93 » V.4 = 22.18 kN
(evtOGg KpioIung TTEPIOXNG).

ENEMX02 2E AO=H OAI¥YH TOY 3KYPOAEMATOZ2 KOPMOY

O éAeyxog yiveTal cUPPWva e Thv e€icwon:

VRaz :%'v'fc,d'bw'z
Kai Trpétrer: Vsa < Vraz
Eivat:
z=09-d=09-0.27=10.243m

b, =03m
f.q = 36.88/1.5 MPa

v=070-2% =070 -2 - 0516>05 dpa v=0516
200 200
Omore:
1 36,88 - 103
Veaz =5 0,516+ |z - 0.30-0.9- 027 > Vpgp = 46243 kN > Vg = 104.8 kN

56



TEMNOY3A ANTOXHZ ANOIrQ OlNAIZMOY AIATMHSHE

O €Aeyxog yiveTal cUPPWva Pe TNV e€icwon:
Vwa = (Asw/s) - 0.9 -d - fywd

Kai mrpéTrel: Vsa < Vraz = Viwa + Vea
EAEyxeTal n evdexOuevn ETTAPKEIO TWV EAAXIOTWY €VTOG KPIOIUNG TTEPIOXAG OTUAOU
katd EKQZ 2000 cuvdetripwy (P8/80 mm). Oa civai:

2-0.5-100(mm?)
Vwa =

80(mm)

KAl
Viaz = Viwa + Vog = 132.07 + 22.18 - Vggs = 154.25 kN > Vg = 104.8 kN

-0.9-270(mm) - (500/1.15) - ( N

——3) = Vi = 132.07 kN

EtTopévwg oto pavdia eviog Kpioiung TTEPIOXNSG TOU UTTOOTUAWMATOG TOTTOBETOUVTAI
ol eAdyioTol ouvdeTApeg P8/80mm B500C o1 oTToi0I KaI ETTAPKOUV yia TNV dIATUNON.

O1 ouvdetipeg ®8/50mm TTOU €ixav TTPOKUWEI VWPITEPA OTI ATTAITOUVTAI TTPOKEIEVOU
va TeEPIoQIXBei TO uTToOTUAWHA Adyw QaveTTapkoUg MNAKoug TrapdBeong Oev
OUMTTEPIAOUPBAVOVTAl  OTOUG  avWTEPW  OTTAIOPOUG, o1 OTroiol  ToTToBeTOUVTA!
avegdpTnTa Kal JE OTOXO TNV €EACPANION TOU EVIOXUUEVOU UTTOOTUAWMATOG £VAVTI
O14dTunong. O aTmmaItoUuEVOS €YKAPOI0G OTTAICHOG yia Th BepaTreia Twv AVETTAPKWYV
TTapaBEécewy TOTTOPETEITAI €OWTEPIKA Tou pavdua O/E kal o €maQh HE TOV
UQIOTAPEVO OTUAO UETA TNV ATTOPAKPUVON TNG ETTIKAAUWNG TWV OTTAICUWY TOU.

ENEX03 ANIZQSHS ASPANEIAS TIA PEPOYSA IKANOTHTA ENANTI
TEMOYZAS KATA KAN.ETIE

Zuppwva pe Tov KAN.ETIE §8.2.2 otnv Trepimtwon evioxuong U@IOTAUEVOU
UTTOOTUAWMOTOG PE Vg>VRee ME pavOUa O/Z eAéyxeTal n aviowon ac@aAeiag:

Vg < (i) - (Vear + Van) Syéon (8.11) KAN.EME
R
Otrou:
Vrar Kal Vg Ol QVTIOTACEIG OE TEPVOUOA Vggz TOU APXIKOU KaI TOU EVIOXUUEVOU

UTTOOTUAWATOG QVTIOTOIXO KAl Yrg=1.25 .
YToAOYIOUOG Vigg -

ApxIKO UTTOOTUAWNA (KaTnyopia okupodéuartog C8)

z=09-d=09-0.17=0.153m
b, =02m
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foq = 8/1.5 MPa

v=070-2% =070 -2 =066>05 dpa v=0.66
200 200

Omore:

1 8103
VRdZ = E . 0,66 .

1.5

) +0.20-0.90.17 = Vrgy = Vray = 53.86 kN

YTToAoyIoUOG Vi iy

MNa Tov pavdua xpnoigotroieital EMACO S66 (f,=60 MPa).
N6yw TNG HOPPAG Tou uBadol dIATOWNG TOU Javoud yia TOV UTTOAOYIOUO TNG Vrq2 Ba
uTTOAOYIOTEI N VRe YIQ DlOCTACEIS pavdua 20x20 cm kai Ba agaipedei ammd TNV Vwgo
yia diaoTaoelg pavdoua 30x30 cm. AnAadr Ba givai:

Vem = VRdz,M(30x30) - VRdz,M(zoxzo)
Emopévwe:

[Na diagTdoeic 20x20 cm:
z=09-d=09-0.17=0.153m
b, =02m

fea = 60/1.5 MPa

v=070—-2% =070-2 =04<05 dpa v=05
200 200

Omore:

1 (60 -103
S

VRaz,m(20x20) = > = > +0.20- 0.9 0.17 - Vgaz m(20x20) = 306 kN

Kal

Na diaotdoeic 30x30 cm:

2=09-d=09-027 = 0243 m

b, =03m

f.q = 60/1.5 MPa

v=070-2%=070-22=04<05 6Gpa v=05
200 200

Omrore:

1 (60 -103

VRdZ,M(30x30) = E . 15 > -0.30:09-:0.27 - VRdZ,M(3Ox30) =729 kN

Apa:
Vem = VRdz,M(30x3o) - VRdZ,M(ZOxZO) =729 —-306 - Vg y = 423 kN
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2UVETTWG 0 éAeyxog ao@aleiag katd KAN.EMME &ivel:

1 1
(—)  (Vrar + Vam) = (ﬁ) -(53.86 +423) = 476.86 kN > V,; = 104.8 kN
YRd .

O €AeyX0g IKAVOTTOIEITAl.

2XONo: Ta avwTépw armroTteAéopaTta o@eilovial TOGO OTnNV TTUKVR OIATAn TWV
ouvdetipwy (P8/80mm), 600 Kal aTnVv TTOAU UWNAr] QVTOXNG TOU OKUPOOEUATOG
Mavoua. H Téuvouca 1Tou eTAEXOBNKE yia Tov oxXedIAoO TOU VEOU UTTOOTUAWMATOG O€
OIATUNON TTPOEKUWE ATTO TN POTIF AVTOXNAS TOU EVIOXUPEVOU OTUAOU, €TTIAOYT HAGAAOV
ouvTnNENTIKA TToU £Ea0@aAIlel OUWCS TO UTTOOTUAWMA EvavTl SIATUNONG O€ £vav IoXUpo
OEIoNO.

O1 emeypfaoceig ota dokipia NG Zeipdg Il yia T Bepatreia Twv  AVETTAPKWG
TTapaTIBéevwy paRdwWV éAaBe Xwpa TOUAAXIOTOV 28 nuépeg META TN OKUPOSETNON
Twv doKiyiwy. MNa TNV Karaokeurp Twv pavouwv O/ yipw atmd Toug oTUAOUG
aQaipédnKe apxik& n emKAAUWn Twv OTAICHWV Twv OOKIYiwy MPE Tn Pondeia
KOUTTPETEP (2X.9a). Metd Tnv amokdAuywn Twv OTTAICUWY o€ dU0 aTTd Ta TTEVTE
apxIka dokiula TNG Zelpdg I, oTo éva ek Twv dUO doKIYiwy L Kal 0To £va €K Twv dUO
OOKIMiWV L, HE OIOQOPETIKO MNAKOG TTOPaBEécewv TwWV BIAUAKWY pPAaRdwyv TOUg,
TOTTOPETABNKAV €V ETTAPNA PE TO KABE UTTOOTUAWMG o1 cuvdeTAPeg P8/50mm o€ UWog
600mm Trou TIpoékuwe OTI amaITouvTal yia T Bepatreia Twv  QVETTAPKWV
TTAPABECEWY. ZTN CUVEXEIO KOTAOKEUAOTNKAY Ol HavOUEG TwV BUO BOKIYIWY PE TPOTTO
TTOU TTEPIYPAPETAI TTOPOKATW Kal TTpoékuyav Ta dokipia RHL; kair RHL, (Zx.9y). £T1a
GAAa dUO dokipIa PE DIAPOPETIKO PUNKOG YATIOPATWY, Ly Kal Ly, €yive ouykOAANoN Twv
TapaTiBépevwy paRdwy SlauAKoUG OTTAICHOU TWV UTTOCTUAWNGTWY TOUG Kal KATOTTIV
KOTAOKEUAOTNKE 0 pavduag O/X (£x.98). Ta dokipia TTou TTpoékuyav ovopdoTnkav
RWL; kal RWL,. To dokipio - o1éxog C, TnG ZeIpds dokipiwy Il geTd Tnv KATaoKEeUn
pavdua yupw a1rd TO UTTOOTUAwMA ovopdotnke RC,. lMNa Tnv KATAOKEUN Twv
pMavouwv O/Z avoixbnkav pe Tn BorBeia TputravioU TECOEPIG OTTEG 0T BAon KABe
OOKIJioU O¢ Ouykekpidéveg BEoelIc KOVTA OTOUG  OJIAUAKEIG OTTAICHOUG  TwV
u@ioTapevwy oTUAwv. Or BIGUETPOG Twv oTmwv autwv ATav ®12mm, &nAadn
MeyaAUTepn atrd TN SIGPETPO Twv PARdwWY P10mm TTou aykupwoinKav €vIOg aQuUTWV
yla va atroteAéoouv Toug OIaPAKEIG OTTAIoPOUG Tou pavdla. H aykipwon Twv
PAROwv €TTETEUXON HE TN Xprion 101AiTEPO PEUOTAG E€TTOEEIBIKAG pNnTivng Isomat
Epomax L-10 TTou €yxXubnke pe oUpIyya VIS TWV OTTWV PETA TOV KABAPIOHO TOUG ME
avappoéenaon Kai TNV ToTroBETNoN Twv PARdwv (2x.9B). MeTd TNV OAOKAPwaCN TNG
ayKUpwong Twv SIaunNKwy pdRdwv Tou pavoua TOTTOBETHBNKAY OI GUVOETAPEG TOU
Mavoua evioxuong Kal kaBapioTnke KABe 0TUAOG e aépa uTrd Trieon. TENOG, YETE TNV
TOTTOBETNON TAIVIWV YyIA TN METPNON TWV TTOPANOPPWOEWY TWV OTTAICHWY TOU
MavOUua Ta UTTOOTUAWMATA KAAOUTTWONKAv Kal TTPAyUaToTToIfOnKe n oKUpodETNnoT
Toug e EMACO S66.
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2x.9 : (0): apaipean oKUPOBEPATOG ETTIKAAUWNG OTTAICHWY, (B): £yXuon PEUCTAG pNTivNG OTIG
OTTEG VIO TNV ayKUpwaon Twv dIauAKwV paRdwv Tou pavdua O/Z Twv dokiuiwy, (Y):
oTTAIopoi dokipiwv RHL; 5, (): oTTAiopoi dokipiwv RWL, 5, (€): AeTrTopépeia
OUYKOAANPEVWYV TTapaTIBEUEVWY PAROWY Tou VIoXUMEVOU doKidiou RWL,
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2.6 Aiatagn EmiBoAnRg Zeiopikng PoépTiong - Opyava Mérpnong

Ta dokipia uTTooTUAWUATWY UTTORARBNKaV 0€ OEIOMIKOU TUTTOU KATATTOVNON ME TN
BonBeia diatang @opTiong Tou eival eykateoTnuévn oto EpyaoTripio Kataokeuwv
OmAiopévou Zkupodéuatog kal Pépoucag Toixotroliag Tou A.M.©. Me tn Bonbeia
vTIWv TTou diEpyovTav dIaUECOU TNG eVIOXUPEVNG BACNG TOU UTTOOTUAWMATOG Kal
TUAPOTOS TOu TTAaIGiou avTidpaong Ta doKiuia TTakTwvovTav aTtn dIdtagn emBoAng
NG OeIoPIKNG @OpTIoNG (2X.10, 2X.11). To €uPoAo BITTAAG evépyeElag dUVANIKAOTNTOG
1000kN og oUvOAIpn kal 600 kN o€ epeAKUCUO e TO OTToIO ETTIRANBNKE OTO dOKIMIa N
TIAEUPIKY OEIOUIKT] @OPTION TTPOodEBNKE 0TV KEPOAR KABe OTUAOU PECW EIBIKWV
METAANIKWY Tepaxiwy. ETriong ota uttooTUAWPATA OAWV TwV JOKIYIWY EQAPUOOCTNKE
o1a0epd atovikd @opTio 150kN pe Tn BorBeia udpaulikoU ypUAou SuVOUIKOTATOG
300KN.

H emmiAoyr} Tou agovikou @opTiou £yive dEBOUEVOU TOU OTOXOU VA TTPOCOMOIWO0UV OTO
TTAPOV €PEUVNTIKO TTPOYPOUUA TTAAAIEG KOTAOKEUEG (TTpo Tou BA 18-2-54) kai
KATOOKEUEG TTOU Eyivav e To BA 18-2-54 kal HEPIKWG Kal PE Ta TTpooBeTa dpbpa Tou
1985, woTe N TIPAR TOu avnypévou agoviKoUu @QopTiou Vg va TTANCIAdel i va BpiokeTal
OTA ETTITTEDA TOU Vg TWV UTTOOTUAWUATWY TWV KATAOKEUWY QUTWV.

To @opTio Twv 150kN TTOU XPNOILOTIOIRBNKE €ival TETOIO WOTE YIQ TNV TIUA vy  Eival
vq=0.7>0.65, TTou onuaivel o oTUAOG &ev TTAPOUCIAZEl ETTAPKN TTAACTIUOTNTA, OTTWG
onAadr cuuBaivel g€ UTTOOCTUAWMOTA TTOAQIWV KATOOKEUWV.

v = Noa/(Ag - foa) = va = (150KN)/[(0.2m) - (0,2m) - (
vy =0,7 > 0,65

8000 kN)
B e
1,5 m?

MNa v empPBoAl Tou agovikoU @opTiou oTo OOKiUIo XPnoiuoTroinOnke €va oUVOAO
€I0IKWY HETAANIKWY TEMAXIWV TO OTTOIO QAIVETAI PE AETTTOUEPEIO OTO OXEDIA TWV
oxXNUAaTWV 2X.12 kal Zx.13 kKaBwg Kal TN ewTtoypagia Tou oxnuatog 2x.14a. O
UOPAUAIKOG YPUAOG eival OTEPEWPEVOG OE PETAAAIKO QopEio To OTToio €dPACETAl ETTI
KUAiVOpWYV, WaTE va €ival EQIKTH n PETaKivnar Tou Katd tnv opilévTia dicubuvorn. H
KEQAAN Tou ypUAou TTpocapudleTal o €IOIKA OlapopPwUEvn Béon OTO KEVTPO
METOAAIKNAG TTAGKAG, TTou e TN PonBeia TTipou cuvdéeTal ye AAAN WETAAAIKA TTAGKA
QYKUPWHMEVN OTNV KEQPAAN TOU UTTOOTUAWMAOTOG. To {eUyog Twv TTAGKWY QUTWV
emMTPETTEI TN OIOPKN £QAPUOYH TOU afoVvIKOU QOopPTiou OTO OTUAO KaTd Tn dieUBuvon
Tou. H otrioBia em@daveia Tou @opeiou Tou ypUAOU PPiOKeETal O €TTaPr ME €va
METOAAIKO OTEAEXOG OTO OTTOIO €ival TTPOCAPUOCHEVA KUNMIOTPA TTOU ETTITPETTOUV TNV
opIovTIa petakivnon Tou @opeiou. O TPOTTOG TTPOCAPUOYAS Tou dokiyiou aTn didTagn
EMPROAAG TNG CEIOUIKAG QOPTIONG attokAgiel k&Be Bavr perakivnon tng Bdong Tou
UTTOOTUAWMOTOG.

MNa TNV Kataypa@r Twv dIa@épwv PETPAOEWV XPNOILOTTIOINBNKE éva peydAo TTANB0G
METPNTIKWYV OpYAvVWY Kal CUCKEUWYV. H oeIopIK @OpTIon €TTIRBAAAETAI 0TO SOKIiUIO yIa
OedOUEVEG TIUEG TTAEUPIKNG PHETAKIVNONG TNG KEQPAAAG TOU OTUAOU. H TIur TG EKAOTOTE
MeTOKivnONG  peTpdtal  pe T PorBeia  ypouuikd  petaBAntol  diag@opikou
petaoxnuamiot) (L.V.D.T) ouvoAikrg diadpourng 200mm, TTPOCapPOCUEVOU ETTI TNG
KEQAANG Tou OTUAouU. 210 Bpaxiova Tou euPoOAou OITTAAG evépyelag PpiokeTal
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TTPOCOPUOCHEVO TO Opyavo HPETPNONG Tou TTAEupIkou @opTiou (load cell) To otroio
ouvOEeTal PE YEQUPA PEOW TNG oTroiag AauBdvovtal o1 TIHEG TOU @OPTIOU yia
dedopévn petakivnon. Emmiong xpnoigotroinénkav yépupes (£x.14B) yia T Aqyn
MIKPOUETPACEWY TWV TTAPANOPPWOEWV TwV PARdWY OTTAIGHOU ETTI TWV OTTOIWYV gixav
TOTTOOETNOEI €1I0IKEG aywyIMEG Talvieg (strain gages). H TommoBétnon Twv TaIvVIWV
METPNONG TWV TTOPOUOPPWOEWY TOou OTTAIOPOU  OTIG pdaRdoug Tou  OOoKIYiou
TTPAyUaTOTIOIEITaI PMETA TN Agiavon TnG pdRdou Totmké oTn B€on OTTOU TTPOKEITAI VA
KOANBei n Tawvia. ZTn ouvéxela n TTePIOX KAAUTITETal pe €TTOEEIBIKA KOAAa dUo
OUCTATIKWY YIa TNV TTPOCTACIa TNG TAIVIAg KAl TNV aTToKaTtdoTaon TNG ATTOUEIWMPEVNG
TOTTIKG dlaToung TNG paRdou.

2x.10 : AiaTagn oOpTIoNG TWV dOKIYIWV UTTOOTUAWUATWY
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2x.11 : AykUpwan Tou dokiyiou oTo TTAQialo TnNg didTagng @OpTIoNG HECW VTICWV

63



>x.13 : Aemrropépeia epuBdAou DITTARG evEPYEIAG yia TNV €MROARA TNG TTAEUPIKNAG QOPTIONG 0TV
KEPAAR TOU UTTOOTUAWMATOG. AIKPIVETAI TO GUVOAO TwV EI0IKWYV TEPAXiWY Kal O
YPUAOG £TMROAAG a&ovikoU @opTiou 0TO UTTOOTUAWUA

(@) ; ®)

2x.14 : (a): EidIkd petaAAikd Tepdyia kal ypUAog eTTIBOANG agovikou @opTiou aTo
UTTOOTUAWA. AlakpivovTal ol TTAGKEG OTNV KEQAAA TOU GTUAOU PECW TWV OTTOIWV
TIPOCOEVETAI OTO UTTOOTUAWNA TO €UPBOAO BITTANG EVEPYEIDG
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