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EIZACQrd
O1 TTEPIOOOTEPEG TTEIPAMATIKEG EPEUVEG EUPATVOUHEVWY TOIXWHATWY OTTAICUEVOU OKUPOOEUATOG
(0.%.) o¢ mAaiola O.Z. digpeuvolv TNV ETTIPPON TOU AVETTAOPKOUG WAKOUG QVANOVWY TOoU OIaNKOUG
OTTAIOUOU TWV UTTOOTUAWUATWY OTNV GUVOAIKF QvTOXI) TOU CUCTHHATOG TTAaIgiou-ToIXwuaTtog. ‘Exouv
MeEAETNBEI kaTd Kavova:
o [upva TTAQiCIO, XWPEIG ELPATVWON TOIXWHATOG, HE | XWPIG aveTTapKeic avapoveg ([1] Ewg [6]).
o T[lAcicIa peE EPPATVOUUEVO TOIXWHA Kal ouvexeic pdaBdoug OiauAKoug OTTAICPOU  oTa
UTTOOTUAWJATA.
o [ToAuwpoPa TTACICIA JE EPATVOUUEVA TOIXWHATA, AVETTOPKEIG AVAPOVEG DIOUAKWY OTTAICHWY
Kal S1apopeg HEBBDOUG avaipeong TWV APVATIKWY ETTITITWOEWY TWV AVETTAPKWY AVOUOVWV.
Ta amoteAéopara Twv OOKIHWV CQUTWV XPNOIMEUOUV HOvVoV  eVOEIKTIKG yia Tnv  €gaywyn
OUMTTEPAOUATWY, KABWGS n UTTOPEN QVETTOPKWY QVOAPOVWY ETTNPEACEI onUavTIKA T OTTOTEAEOUOTA
(BA. Miv. 8.2, dokiuia 2, 3, [1]). Emiong, o€ TTOAAEG TTEPITITWOEIG TA QOPTIO TTOU PEPOUV OTOIXEID TWV
dokiyiwv dev gival duvatdv va TTpocdIopIcToUV PE BeRaiOTNTA AdYyw TWV OIOQOPETIKWYV TTEIPAUATIKWY

ouvenKwv.

ETri TTAéov, OTIG dnpooIcloEIg DEV TTAPEXOVTAI ETTAPKI] OTOIXEIQ yIA TN HOPYR ACTOXIOG TwV OTOIXEIWV
TOU TTAQICIOU Kal yIO TN CUPTIEPIPOPA TwV BANTPWY OTIG SIETTIPAVEIEG, WOTE TA ATTOTEAEOUOTA VO
XPNOIYEUOOUV yia Tnv e€Eaywyn agidTmoTwy ouutrepacpaTwy. Mia yeviki Trapatipnon ota
TTEIPAMATIKA ATTOTEAEOUATA TTOU TTapouaciddovTal gival 0TI o€ TTOAAEG TTEPITITWOEIG TG EPPATVOUHEVA
ToIXwuata dgv pnyuatwvovtal TapdAAnAa otn d1elBuvon Twy diaywviwy, aAA& eugavifouv opifovTia

PWYHRAR O0TO UWOG TNG atoAAgews Twv BAATPWY TTOU GUVBEOUV TO TOIXWHA WE TO aTolxEio TTdKkTWwong. H
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Mop®ny auTh acToxiag YETATPETTETAI O€ XIAoTi KaTd Tnv dIelBuvon Twv dlaywviwy ToUu TOIXWHATOG
OTav KATAOKEUAOTEI OTO AKPO Twv ToIXWHATWY €va €idog evioxuong pe dU0 KaTakOpupes papdoug
Olaunkoug oTAiIopoU Kal @oupkéta (dokiuio B10, IMiv. 8.6, Zx.8.6 [5]). H mapoucia xiaoTi
PNYHOTWOEWY OTO Toixwua eival €vOeIEn evTovOTEPNG EVEPYOTTOINCNG TOU WPNXAVIOPOU dlaywvIou
BATTTAPA. H aoTtoxia pe opIfovTia pnydaTwon oTnv Kopu®r Twv BAATpwY TTOU Cuvavtdral oTd
TEPIOTOTEPA DOKIMIA TNG avapepOpevns BIBAIoypagiag TTpETTEl va atrodoBei icwg 0To TTOAU PeydAo
MAKOG TWV BAATPWY OCUYKPITIKGE PE TO UWPOG TOU TOIXWHATOG, ME ATTOTEAEOUA Ol DUVANEIG TTOU
€I0AQYOVTOl OTO OKUPOJEUA TOU TOIXWHATOG VO ETTNPEACOUV TOUG QAVOTITUGOOUEVOUG UNXAVIOHOUG

METAPOPAG DUVAHEWV.

2TIG DIETTIPAVEIEG UTTOCTUAWNGTWV-TOIXWHOTOG £Xouv ToTToBeTnOei BANTPpa oc SAa Ta dokKiula TNG
BiBAIoypagiag ANV evog (dokipio 4, [1]). OAa Ta TTeipapatik@ ammoTeAéopaTa TTOU TTAPOUCIAlovTal
avag@épovTal o€ TolxwpaTa e Adyo opilovTiag TTAeupdc TTpog Uyog £/h=1.73, ue e€aipeon oplouéva

dokiula Ta otroia gixav £/h=0.62 ([4], [6]).

To TTapdv epeuvnTIKO TTPOYPANMG €iXE WS OTOXO TNV diEpelivnon TNG ACIOTTIOTIAC TwV GXECEWV TOU
KAN.ETIE yia Tnv €KTiunon NG @époucag IKavoTnTag TTAaIgiwy PE eggaTvouueva Toixwuarta O.2. o€
opICOVTIO @OPTio. ETTeEAéEynoav YEWMPETPIKA XOAPAKTNPIOTIKA OoKIYiwy Trapduola PE autd Tng
BiBAIoypa@iag yia TNV €UKOAOTEPN OUYKPION Twv atmtoTeAeoudTwyY: T (7) dokipia pe £/h=1.73, kai
Tpia (3) dokipia pe £/h=1.20 o€ kAipaka 1/3. E€etdotnkav Ola@opeTIKoi TPOTTOI OUVOECGNS TWwV
EMQATVWHEVWY TOIXWHATWY PeE To TTEPIBAAAOV TTAioIo yia va digpeuvnBouv Ol ETTITITWOEIG TNG
oUvdeoNG 0TNV OUVOAIKA CUMTTEPIPOPAG TOU TOIXWHATOS. O1 SIAUAKEIG OTTAICHOI TwV UTTOOTUAWUATWY
ATav ouvexeic oTnv BepeAdiwon woTe n eANITTAG aykUpwaon va unv atmoTeAéoel €TTi TTAéov aoTdBuNTO

TTOPAYOVTA TWV TTAPAPETPWYV TTOU £EETACTNKAV.

210 Kepdhaio 6 epappolovral o diataéeig Tou KAN.ETME. yia 1OV UTTOAOYIOHO TNG @EPOUCOG
IKAvOTNTAG TwV OOKIJiWwY TNg Tapoucag €peuvag, KaBwg Kal opliopévwy JOKIPiwv amd Tnv

BiBAioypagia. O1 avaAuTikéG TIPORAEWEIS CUYKPIVOVTAI PE TA TTEIPAPATIKA aTTOTEAECUATA.

1. XAPAKTHPIZTIKA AOKIMIQN

1.1. OmmAIopO6G-Al0OTACEIG

Ta dokipla kataokeudoTnkav o€ KAipaka 1:3 kail €yive TTpooTrddeia va TnpnBei n kKAipaka 1:3 kai otnv
oUVOEDN TOU OKUPOJEUATOG WOTE Ta aTToTEAéoUaTA va gival TTeEpIoadTepo agidémaTa (BA. 2" ‘EkBeon
Mpoddou). Ta xapakTnEIOTIKA Twv doKIYiwv TTapouaidfovTtal ota . 1.1 éwg 1.3. Kabdoov agopd
OTO TTIEIPAMATIKO OKEAOG TOU TTPOYPAUMATOG £yIve Mia &1a@opoTroinon o€ Oxéon ME TNV QPXIKN

TpoTacn. Kpibnke okOTUo o€ opiouéva dokiyia va TotmoBetnBouv BAATPa PE PEYOAUTEPO HMAKOG
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aykupwong («uakpidy» BAATpa) oTnv SIETTIPAVEID TOIXWHATOS Kal KATw OO0KoU, atmd To apXIKd
TpoBAeTTOpEVO 8d, («kovTa» BAATPA), KABWG TTapatnEndnke e€OAKeUcn Twv akpaiwv BARTPwWY Tou

TOIXWHATOG TOU dOKIiou A4 e Tnv TTPO0d0 TNG avakukAICOpEVNG POPTIONG.
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(a) Zeipd A (8/h =1,73): dokipia A1+A5 (utr/ta TUTToU |, kan Sokipia A6, A7 (utr/ta TuTou I, Xx.1.2).
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(B) Zeipa B (£/h=1,20): Sokiuia B1, B2, B3 (utr/Ta T0TT0U 1, £X.1.2).

ZxAua 1.1 - ZxnuaTikn ameikévion dokipiwy (dokipia A7, B1, B2 pe «pakpid» BAATPA, Aoittd
OoKipIa Y «KOVTA» BAATPQ).
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Emriong, 10_apxikd Sokipio B1 (aTTA] EPQATVWON TOIXWHOTOG XWpPIG ouvdeon e To TTEPIBAAAOV

TTAQICI0) QVTIKATAOTAONKE e OOKIUIO OTO OTI0I0 TO TOIXWHA OUVOEBNKE PE TO TTAQIOI0 péow

«POKPIWV» BAATPWY oTNV TTAVW Kal KATw O0kKA. 2Téx0G ATAV N OUYKPION TNG CUMTTEPIPOPAS TOU

OoKIJiou auTtoU pe 1o dokKiylo B3 010 0TT0i0 TO TOiXWHO dlaCUVOEOTAV WE TO TTAQICIO OTO TTAVW Kal

KATW TPAMA TOU PEOW «KOVTWV» BAATpwv. Me Baon Ta TTeipapaTtik@ ammoTEAEOUATA TWV QVTIOTOIXWV
Ookipiwv A2 kal A3, BewpniBnKe oTI EUEATVWON TOU TOIXWHOTOG 0€ OOKiUIO TNG OeIpdg «B» Xwpig
ouvdean e To TTAQioI0 HEow BAATPWY dev Ba TTPOCPEPE TTEPAITEPW OTOIXEID yIA TNV KATAVONON TNG
CUNTTEPIPOPAG TWV EPPATVOUPEVWV TOIXWHATWY TNG TTAPOUCOG £PEUVAG KAl IDIAITEPA TOU dlaywWVIOU

BAITTTAPA.
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O1 AetrTopépeieg oTTAIopoU TTapouaciadovTal o1o 2X. 1.2, 1.6 kai 1.7. TNa v aykUpwaon Twv BAATpwY

(P6 pe veupWOEIG) OTA UTTOOTUAWMATA KAl TNV TTAVW/KATW O0KO, avoixtnkav oTrég diauéTpou 8 mm.

2UYKEKPIPEVA :

o Ta «KOVTG» BAATPpa (BAéTe Zx. 1.3a) avrioToixouv o0& pAKog €utnéns 50 mm (8d,) yia
aykupwon HeE pNnTivil oTa UTTOOTUAWMOTA, BepéAio (KATW) Kal dokO (TTdvw) Kal  PAKOG
avapovAg oTo Toixwua 100 mm (16d,), evw

o TO «uakpidy» BAATPa (BAétre Zx. 1.3B) avrmioToixoUv o€ unRkog éuttnéng 120 mm (20d,) yia
aykupwon pe pnTivn o1o Bgpélio (kaTw), 60 mm (10d,) oTa UTTOOTUAWPATA KAl SOKO (TTAVW)
KAl UAKOG avapovig oTo Toixwua 200 mm (33dy)

To pAKog aykUupwong Tr.X. pdaRdou dlapétpou dy, ME VEUPWOEIG yia OKUPOdEua Pe BAITTTIKA avtoxn
f.=27,5 MPa, yia KaAég ouvOnkeg ouvdagelag, TTpokUTTel £,=27dp. Ta pAKn Twv BAATPWYV TTOU
ToTroBeTABNKAV OTa dOoKiuIa QaivovTal oTo ZX. 1.3. KaTaoKEUOOTIKEG AETTTOPEPEIEG TWV DOKIYiwY A6
kal A7, oTa oTToia evioxUbnkav Ta UTTOOTUAWMATA PE PJavoua CKUPOOEUATOC Kal OKUPODETABNKE TO
TOIXWHA PHOVOAIBIKA PE TOUG HavOUES TwV UTTOOTUAWPATWY, TTapoucidlovTal ota Zx. 1.2 kal 1.9 €wg
1.11. O diopAKNG OoTTAICPOG Tou pavdla (pdpdor P8) aykupwBnke atnv KaTw Ookd (Bepeliwon) pe
pnTivn og BaBog 20d, (16 cm).
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ZyxAua 1.2 - XapaktnpIoTIKA OTTAICHOU TwV dIATOPWY TOU TTAAICIOU.
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(a) «kovtd» BAATPa dokipiwv A4 (TTEpINETPIKA), AS (TTAvw/KdTw) Kai B3 (TTavw/kaTw).
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(B) «pakpid» BAATPa dokipiwv A7 (TTEPINETPIKA), B1 (TTAvw/KAaTw) Kai B2 (TTEPINETPIKA).
ZxApa 1.3 - XapaktnpIoTIKA BANTPwWY DOKIYIWV.

o = .
ZxAua 1.4 - 'Eptrnén Twv BAnprv (P6) kal Ta 2 PeTAANIKA TTAEYPOTA OTTAICHOU TOU TOIXWHATOG.
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ZxApa 1.5 - MNAdiolo PeTd TNV EUTTNEN TWV BARTPWYV TTEPIMETPIKA KAl TNV TOTTOBETNON TOu dITTAOU
METAAAIKOU TTAEYMATOG OTO TOIXWHA.
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ZxAMa 1.6 - Mevikd xapaktnpioTiKA dokipiwv A1 €wg A5 (dlaoTaoelig oe mm).
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IxAua 1.7 - Aetrropépeieg 6TTAIoNG cwpaTtog Bepediwong TAaioiwv A1 éwg A7 (dlaoTtdoeig oe mm).
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ZxAMa 1.8 - ZuAdTUTTOC KOl OTTAICHGG SokIpiwv A1 £wg AS.

TEAIKH EKOGEZH - ®. Nepdikdpng, M. MwpeTTn, ©. Manadsoxapng



«AIEPEYNHZH THZ ZYMMEPI®OPAZ MAAIZIQN O.%. ENIZXYMENQN ME EMOATNOYMENA TOIXQMATA O.2.»
Epyaotnpio Texvoloyiag kai Kataokeuwv O.%., Tunua MoAImik®yv Mnxavikwv, Maveniothuio @scoaliag

(B)

ZxApa 1.10 - (a) dIapAKEIG OTTAIOUOI, CUVOETAPEG Kal EYKAPOI0I oUVOEOOI doKIpiou A7
(paivovTtal o1 0TTEG EuEUTEUONG TWV BAATPWY OTO UTTOOTUAWNA), (B) aykUpwaon dlaunKwyv
OTTAICPWYV pavdua OTo TTAVW KOUBOo dokipiwv A6 kal A7.
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ZxApa 1.11- Aetrrouépeia dlapdp@waong SIETTIQAVEIAG TTAAICIOU TTPIV TNV EUEUTEUCT) TWV
BAATpwY Kal evioxuon Twv UTTOOTUAWUATWY GTo SOKiuio A7.

1.2. Avroxn YAIKwv

Ta xopakTnpIoTIKA Twv pAaBdwv oTTAIcpou Trapouacidfovtal otov MMiv. 1.1. H 1d0on diappong Ttwv
PAROwWV eTTEAEYN WOTE va TNEOUVTAI OI OXECEIG OPOIOTNTAG YI TV avaAoyia QUOIKAG KAipakag 1:3
(BAétre Ke@. 1.3). H BAITTTIKA avTtoxfy OKupodEéuaTog TTPoadIoPIoTNKE aTTd SOKIYEG KUPIWG O€ KUBOUG
15x15x15 cm, 28 nuépeg aTTd TNV OKUPODBETNON Kal TNV NUEPA TNG doKIUNG (BAETTE TMiv. 1.2). ZToV [Miv.
1.2, mrepihauBdvovtal €1Tiong ol TIHEG TNG BAITTTIKAG AVTOXNG TOU OKUPOJEUATOG KUAIVOPOU yia Thv
nuépa TG dOKIYAG, TTOU eKTIUABNKAV pe BAaon Tn BNITITIKA avTioxr KUBou. ZTnv TTEPITITWON TToU dev
gyive dokiun BAiwng TNV nuépa TnG OOKIPAG, EKTINABNKE N BANITTTIKA avtoxry KUAivdpou pe Baon tnv
avtoxfy kKUBou 28 nu. AauBdvovrag utmown Ta OXETIKA oTTroTeAéopaTta  OANITTTIKAG  avToxXAg
OKUPOOEUATOG KUPBOU OAWV Twv doKIyiwy. Emionuaivetal T yia TNV KOKKOWETPIO Twv adpavwyv Tou
MiYHOTOG OKUPOBENATOG TTOU XPNCIKMOTTOINBNKE, TNPAONKE N OXE0N OUoIOTNTAG PE BAon TNV KAiJaka
1:3.

1.2.1. XdaAuBag otrAicuou
Mo Toug OUVOETAPES TWV UTTOOTUAWMATWY Kal TNG BOKOU Tou TTAAICiou €TTEAEYN va XPNOIUOTTOINBEI
ouppa 3 TTou £xel uTToOoTEl EAaon pe péon taon diappong fs, =~ 560 MPa, woTe n SIGUETPOG va gival

ouppaTn pe TNV KAigaka 1:3, kaBoéoov avrioToixei o€ didueTpo ouvdethpa P8 aTo TTPWTATUTTO.

MNa Tov diaunkn ommAICPO €TTEAEYN va xpnaoigoTtroinBolv wg diapAkng OoTTAIOUOG Agieg paBdol P6 ue
péon Taon diapporig 350 MPa (BAEtre Zx. 1.12), WOTE va IKAVOTTOIOUVTAI 60OV TO dUVATOV KaAUTEPQ
0l OX€0€IG opoIOTNTAG YIa TNV KAipaka 1:3 o€ oxéon Pe TIg Agieg paRdoug ®18 i 20 Tou diaunkn
OTTAIOJOU OTO TTPWTATUTIO YIa TTAAIEG OIKODOMEG TTPo Tou 1980.
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ZxAua 1.12 - Aidypapua o-€ o€ eQEAKUOUO Agiwv paRdwy xaAuBa 6 TTou XxpnoiIpoTToInénkav wg
OlaPAKNG OTTAICHOG OTa dOKi[IAL.

MNa 1a BAATPa eTTEAEYN XAAUBag D6 pe veupwoelg atrd kouAoupa. O XaAuBag autdg euBUYPANMIOTNKE
kal uTToBARBNKE o€ dladikacia avotTnang (650°C yia 2 wpeg) waoTe va PelwBei n Taon dlappong Tou
até 665 og 470 MPa kail va augnBei n OAKINOTNTA Tou oTa €MOUPNTA €TTITTEdA PE PAON TIG OXEOEIG
opoioTnTag (BAETe 1.3). To dIAypaUMa 0-€ 0 EPEAKUCHO paPBdwV XaAuBa 6 PE VEUPWOEIG NPIV Kal
META TNV avonTnon napouoialetal ota £x. 1.13a kai 1.13B, avrioToixa.

800 -

700 + ==

500

500 1

400 1

Tdon, o (MPa)

300 1

200 1

100

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Avnyuévn Tapapdp@an, £ ()

ZxAua 1.13a - Aidypappa o-€ o€ €QEAKUTHO paRdwV XaAuBa ®6 (ue vEUPWOEIG) HETE TNV
euBuypdupion atrod Tnv kouAoupa (Xwpig avoTTTnaon).
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ZxAua 1.13B - Aldypappa o-£ o€ €QeEAKUTHO PAROWV XAAuBa D6 (ue veupwoelg) JETG aTTd avOoTITNON
(650°C/2 wpeg) TTOU XpnoluoTToInénkav wg BAATPA.

MNa 1o dlaunAkn OTTAICNG Tou pavdua evioxuong Twv UTTOOTUAWMPATWY oTa dokipia A6 kar A7

xpnoiuotroiménkav pdpdol xaAupa B450 og avticToixia paBdwyv xadAuBa B500 oTo TpwTtoTUTIO.

Mivakag 1.1 - XapaktnpioTiké paRdwv oTTAIoHOU.

ofr(;\zs::c:o BIGPETPOG xzfsga TEPVRARN ('\;spya) (Os/;y))
Alapikeig:
dokoi TTAaisiou 6 Agiog 806 350 1,75
uTT/Ta TTAQIGiOU o6 Aeiog 6P6 350 1,75
pavdiag 8 vsupud)soslg 1208 450 2,25
ZUVOETNHPEG:
dokoi o3 oUpua > ®3/60 560 -
uTT/Ta TTAQiCiou ®3 olpua Z O3/60 560 -
Mavdlag o3 oUpua > ®3/40 560 -
BAQTpa:
VEVIKA D6 veupucgoag ®6/100 470 2,35
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Mivakag 1.2 - ONITITIKA avTox] OKUpOodEUATOG TTAQIGIOU Kal TOIXWHATOGS Yia OAa Ta SOKiyIa.

f. KUBou f. KUBou ( fc}\mgou ) ( fCAKﬁgou )
. € € nuepounvia KUAiv3pou KUAivdpou
soxiuo | onbebopmic | (uivoeou | (hvabou | axupesimans | 28 | vonutos— | nuspounvia
H p rnons nH- . n TOIXWHATOG- TOIXWHATOG- Havdua Tnv SoKIuAg
mAaiciou mAaiciou nuépa SOKIPAG Havaua Havaoa NUEPQ BOKIMAS
(MPa) (MPa) (MPa) (MPa)

Al 23/3/11 35,8 (28,6) 41,1 (32,9) - - - 12/7/11
A2 23/3/11 35,8 (28,6) 41,1 (32,9) 16/5/11 27,9 (22,3) 34,9 (27,9) 12/8/11
A3 16/5/11 27,9 (22,3) 34,9 (27,9) 1/6/11 34,8 (27,8) 40,0 (32,0) 5/9/11
A4 16/5/11 27,9 (22,3) 34,9 (27,9) 1/6/11 34,8 (27,8) 40,0 (32,0 15/9/11
A5 15/7/11 27,5 (22,0) 34,4 (27,5) 5/8/11 33,5 (26,8) 38,5 (30,8) 17/2/12
A6 4/11/11 30,2 (24,2) 36,9 (29,5) 27/12/11 25,8 (20,6) 35,0 (28,0) 8/6/12
A7 15/7/11 27,5 (22,0) 35,6 (28,5) 7/1/12 28,4 (22,7) 37,4 (29,9) 5/7/12
Bl 9/3/12 28,3 (22,6) 36,9 (29,5) 9/4/12 30,8 (24,6) 36,7 (29,4) 22/6/12
B2 4/11/11 30,2 (24,2) 36,9(29,5) 27/12/11 25,8 (20,6) 33,6 (26,9) 25/2/12
B3 20/2/12 29,2 (23,4) 36,6 (29,3) 9/4/12 30,8 (24,6) 36,7 (29,4) 1/6/12
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1.2.2. Miypa oKupodEpATOG

E€etdotnkav 600 SOKIUACTIKA HiyHATO OKUPODEUATOC VIO TNV KATAOKEUN Twv SOKIMiwV o€ KAIJaka
1:3. ZTIGC OuvBéoelig TOU OKUPOBEUATOG TTou OOKINACTNKaY £yive TTPooTTdbela va Tnenbei n
uioBeTnBeica kAipjoka 1:3 010 péyeBOG TwWV KOKKWVY Twv adpavwy Kal Tng duuou. Me Bdon uia
KOKKOMETPIKA Olafdbuion TTou BewpriBnke KATOGAANAOGTEPN TTPOEKUWE YAPMTTIAI KAl AUPOG JE
d1doTaon péyiotou kKOkkou 10 Kal 4 mm, avTioToIXa. 2Tn CUVEXEID T UAIKA KOOKIVIOTNKAV WOTE va
ETMTEUXOEI N ATTAITOUUEVN KOKKOUETPIKN d1afdBuion. Emonuaivetalr 611 866nKe 181aiTEPN TTPOCOXN
OTO TTOCOOTO TNG TTAITTAANG WOTE va pnv utrepPaivel 10 10% Tou piypatog. H avnyuévn BANITTTIKA
TAPAUOPPWON TOU OKUPOBEUATOG TIOU avTIoTOoIXEl oOTn OMITITIKA avtoxr METPNONKE PEow
NAEKTPOUNKUVOIOPETPWY (Strain-gages) Kal €18IKO TTAQICIO PE 2 PNKUVOIOPETPA O€ KUAiVOPOUG

olapétpou 15 cm kai Upoug 30 cm (BAETTe 2. 1.14).

O1 avahoyieg 1 m® Tou piypoTog OKUPODEUATOC, TTOU TENIKG XPNOIMOTIOIRBNKE YIA TNV KATAGKEUN
TWV UTTG KAiJoKa SOKIMiWV Kal ToU pavdla evioxuong Twv UTTOOTUAWPATWY yia Ta dokiuia A6 Kal
A7, éxouv wg €ENG:

Tagévto (T): 300 kg

Nepd (N):  N/T=0.70

Adpavn (A): A/T =5,63

Ta adpavr} atroteAolvtal Katd 20% atrd yapuTriAl (4< D,<10 mm), kai Katd 80% atrd dupo (25%
ME 2 <Dy<4 mm, 20% pe 1< De<2 mm, 15% pe 0,5 <Dy < 1 mm, kai 20% pe Dg< 0,5 mm).

H péon BAITTTIKA avToxry KUAiVOpoU Tou OKUPOOEUATOG OAWY TwV BOKIPiWY o€ 28 nuépeg Kal TNV
nuépa TG dokiung eival 24 kair 30 MPa, avtioToixa. To idI0 Yiyua OKUPOBEUATOG XPNOIUOTTIOINBNKE

Kal yia TOV Javdua evioxuong Twv UTTOOTUAWUATWY yia Ta dokipia A6 kai A7.

1.3. Mapdauerpol Aokipiwv

Kartd tnv emAoyn Twv TEAIKWV TTOPAMETPWY TWV OTAICUWY TwV OOKIMIWV CUVEKTIUABNKAV Ol
akéAouBol TTapAyoVvTEG:

IkavoTToinoNn Twv OX£0EWV OPOIOTNTAG ME BAon TNV KAipaka 1:3

Al0TagEIG TV Kavoviopwy Tou 1954, EKQZ kai EAK

O omAIoN6G Twv UTTOOTUAWUATWY va gival eUAOYOG yia éva TUTTIKO KTAPIO CUPQWVA HE TOUG
I0XUOVTEG KAVOVIOUOUG TTpo Tou 1985,

H dokdg Tou TTAaigiou va gival IoXupdTePN aTTd Ta UTTOCTUAWMATA WOTE VO ATTOKAEIOTE N aoToxia
TOoU CUYWHATOG.

Ta UTTOOTUAWMATA VO aOTOXOOUV O€ KANWN Kal 01 o€ TEUvouod.
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ZxApa 1.14 - Aidypapua o-€ o€ BAIYN KUAIVEpIKwy dokipiwy (15x30 cm) yia To OKUpOdEUA TWV
mAaiciwy dokiyiou A1 kal A2 Tnv nuEpa dokiung dokipiou A1 (Ecpx1.8%o).

1.3.1. AIauAKNG OTTAICHOG UTTOOTUAWNATWY TTAdICiOU

MNa ta umooTtuAwpata Twv dokiyiwv (10x10 cm) emmeAéyn Agiog xXdAuBag P6 pe péon TAon
dlappor|g, f,=350 MPa kai ToroBetiBnkav 6P6 (ps=1,70%). O oTmAIopudG autdg AvTIOTOIXEI O€
oTAIop6 4918 (p=1,13%) oT0 TTPWTOTUTIO UTTOOTUAWWUA dlatoprg 30x30 cm, OTTwg uTToAoyileTal
QVOAUTIKA o©Tn ouvéxela. MNa Tov UTTOAOYIONO €vOG TUTTIKOU TT0000TOU BIANNAKN OTTAICHOU
UTTOOTUAWMOTOG €TTIAUBNKE €va TPIWPOPO KTAPIO PE TUTTIKA KATown 15%x15 m, dokoug dIaToung
30/45 kai utrooTuAwpaTta diatoung 30/30 (Zx. 1.15). H emiduon €yive pe Bdon Toug TTpo Tou 1985
IOXUOVTEG KAVOVIOUOUG yia ouvhln @opTia XprRong Kal yia o€iopikd ouvteAeoTd €=0,06. MNa Ta
uttooTuAwpara 30x30 cm  Tpoékuwav  Tooo0Td  diaunkn oTmAiopou, ps=0,01+0,029. Ta
ETTITPETTOUEVA TTOOOCTA OTTAICOU OIANNKN OTTAICUOU O€ UTTOOTUAWWA Eival:

o Kavoviouog 1954: 0,008 < ps < 0,06
e EKQIX: 0,01 < ps <0,04
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ZxAua 1.15 - Tummkn K&toywn TPIWPEOPOU KTNpiou.

MNa Tnv avTioTolxia Tou dlaunRKn OTTAICHOU QUOIKOU TTPOCOUOIWHATOS KAl TTPWTOTUTTOU YE BAon TIG
OXEOEIG OUOIOTNTAG, AVAPEPOVTAI Ol avOaAOYieg TwV PEYEBWY avnyuévng TTapaudp@wong Kal Tng
BAITTTIKAG AVTOXWV TOU TTPWTOTUTTOU (P) TTPOG TO TTPOCOMOIWKA (M) cUP@wvA PE TV KAiMaka 1:3.
Me Baon T péon BNITITIKY avtoxry 28 NUEPWV yia TO OKUPOBEUA TwV JOKINIWY, o, =24 MPa
(€cm=1,8 %o) Kal €dv TO OoKUPOOEUA TNG TTOAQIAG KATAOKEUAG (TTpwTOTUTIO, p) civar C20/25 ue
€cp=2,0 %o (BAETTE ZX. 1.16), 0 OUVTEAEOTIG OPOIOTNTAG YO TN BNITITIKA avToXr] OKUPOdEUATOG
KUAivdpou eivai:

Sg, =Ocp [Ocm = 20/24 = 0,83 (1)
Emeidr) o uAiké oTTAIopoU yia Ta SOKiIa UTTO KAIJaKa (M) Kal yia TNV TIPWTOTUTIN KATAOKEU (P)
avayKaoTIKG gival XGAUBaG, yia TOV OUVTEAECTHA opoIdTATAG TNG TAONG dlapporg Tou XaAuBa

OTTAIo[OU, SOs = Osp /Osm, 10XUEI OTI,

So =S¢, (2)
omou S £ = Esp /€sm €ival 0 OUVTEAEOTHG oPoIOTNTAG TNG AVNYUEVNG TTAPANOPPWONG dIaPPONG Tou
XAAuBa.

AMNAG, Adyw ouvageiag,

S =S¢, =2/1,8=1,11 , 3)
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oTTou Sec = €cp l€cm , KOI ETTOPEVWG B TTPETTEI

Sg, =S¢, =1.11 2)
Apa, €av yivel n uttdBeon 6T N Tdon dlappPoAg Tou XAAUBa OTTAICPOU TNG TTPWTOTUTTNG (P) TTOAAIGG
KaTaoKeung (Agiog otrAIopAdg) eival oyp =400 MPa, o xaAuBag oTTAIoJoU aTa dokipia utrd KAipaka
1:3 (S¢=3) Ba péTrel va eival Aciog Kal va €xel héan Taon dlIappong

Oym= Oyp /Sc,s =400/1,11 = 360 MPa

Apa, pe Bdon Toug VOUOUG OUOIOTNTAG, O CUVTEAEDTAG OUOIOTNTAG TNG dlaTouAg Tou XAAuBa
OTTAICHOU Ba TTPETTEl Va gival:

Sa, =S¢ Sg,/Sg, = St* Sg, /Se,=9x0,83/1.11~ 6,7 (4)

Kal OxI 8322 9.

Mapatnpouue 611 Ye Baon Tn oxéon ouoidTNTAC (4) yia KAigaka 1:3, yia éva TTpwTOTUTIO
utrooTUAwpa (30 x 30 cm) pe S400 diaprkn Agio oTTAIou6 4918 (Agp =10,17 cm?) ue péon taon
dlappon¢ Trepitrou 400 MPa, o diauAKNG OTTAICHOG OTA UTTOOTUAWMATA TWV JOKIMIWVY UTTO KAIJaKa
Ba Trpétrel va gival Agieg paBdol pe péon Téon dlappong Trepitrou 360 MPa kal dIaTourG GUVOAIKOU
eMBadOV i00 pe A=A, /6,7 =10,17 /6,7 ~1,50 cm?.

Apa, yia Ta TTACioIa Twv SOKIUiwY UTTO KAipaka (TTpocopoiwpa, m), ue Bdon Ta TTapatrédvw, o
SlapAKNS OTTAIGUAS OTA UTTOOTUAWUATA ETTIAéYETAl WS 66 (=1,70 cm?). MNa To diapAKn OTTAIoHS

TOU pavoua evioxuong Twv UTTOOTUAWNATWY oTa dokipia A6 kal A7 etmIAéxBnkav papRdol pe

veupwaelg B450 ot avtiaToiyia pe o diapnkn BS00 otn TpwToTUTIN KATAOKEUN (Oym=0yp / SES =

500/1.11 ~ 450 MPa).

|
|
|
!
!
|
|
|
!
|
Som=1.8%: &= 2%o £ Cb

ZxApa 1.16- ZxNUaTIKO didypaupa o-€ o€ BAIWN OKUPOBEUATOG TTPWTOTUTTOU (P) Kal
TIPOGONOIWMATOG (M).
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1.3.2. ZuvdlEeTAPEG UTTOOTUAWNATWY TTAdICiOU
Me Bdon Tov Kavoviouo Tou 1954 n Katd PAKOG amdoTaoH TwV CUVOETHpWY, €, Ba ETTPETTE va gival:

(a) e < pIKpdTEPNG BIACTACNG UTTOCTUAWMATOG
(B) € < 12®yin (Prin =€NGXIOTN BIGUETPOG BIANKN OTTAICUOU)

H e@apuoyl Twv TTEPIOPICHWYV AUTWY OTA UTTOOTUAWMATA TWV OOKIMiwY divel:

(a) e <100 mm, Kkai
(B) e<12x6 =72 mm

Me Baon tov EKQZ, n katd pikog atmréotacn JETagu TwV CUVOETAPWY EVTOG Hyp, S, TTPETTEN VA Eival:

(a) s <£0,50(d, b) (MiKpSTEPN S1GCTACT UTTOOTUAWMATOG)
(B) s £ 8 ®pyin (eENGXI0TN BIGUETPOG BIAPAKN OTTAICKOU)
(y) s =100 mm

H s@apuoyr Twv TTEPIOPICUWY QUTWY OTA UTTOOTUAWKATA TwV SOKIYiWY OUVENAYETAL:

(@) s<50mm, (B) s<8x6=48mm, kal (y) s<100mm

TeAIk@, €TTeAéyn va ToTToBeTNBOUV GTA UTTOOTUAWMATA Kal OTIG OOKOUG TwV TTAQITIWY OUVOETHPES
Z®d3/60 amd xaAuBa (ouppa ®3) pe taon diapporg f,=560 MPa. Kpitipio emAoyrg Atav n
TAPNoN TG KAigakag 1:3, aAAd Kupiwg n €mdiwén aoToxXiag o€ KAUWN Kal ammoQuyn acTtoxiag os

TEUVOUOQ.

1.3.3. OTrAIopOG doKoU TTAaiciou

H d0KO¢ TwV TTAAITiWY OXeBIAOTNKE va £XEl UPNAOTEPN AVTOXI ATTO TO UTTOOTUAWMATA WOTE VA NV
UTTApxEl KivOuvog aoToxiag Tng. Auto gival cuppaTd Je TNV TTPAKTIKA KATOOKEUNG KTNPIWV TTPIV TIG
p6oBeTeG dlatagelg Tou 1985. TotrobeTriBNKav oTn dokd cuvdeTrpeg ZP3/60 (f,,=560 MPa), 6TTwg
Kal OTO UTTOOTUAWWATA, Kal dlauikng oTTAIopog 8P6 (BAEre Zx. 2.6). MNa Tov diaunkn oTrAIouo

ereAEyN Agiog XGAUBag 8P6 (Zx. 2.6) pe Tdon diapporng, f,,=350 MPa.

1.3.4. OTTAIONOG EPPATVOUHEVOU TOIXWHATOG

210 gu@aTvoUpeva Toixwpata TotroBetABnKav 2 petaAAikd TAéypata $5/100 (xdAuBag B500), éva
o€ KGOe TTapeld pe emkdAuwn 6 mm. To TT0000TO TOU OPICAVTIOU KAl KATAKOPUPOU OTTAICHOU YIa TO
KABe TTAEyMa ival:

0,196
5x10

Ta TAéypaTa dev aykupwBnkav ato TePIBAAAOV TTAQiCIO.

Pv=pPn=

=0,39%
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1.3.5. BATpa
Q¢ Baon Twv uttoAoyIoPWY TWV oxéoewv opoldTNTag AapBaveral n oxéon Tou KAN.EME. (£€. 6.9)

ME pEiwoN TNG avToxS Twv BAATPWY Adyw avakukAICOpEVNG GOPTIONG:
Fu= 0.65 dfJf i 4 (5)

MNa v €mAoy oTTAICUOU Twv BAATPWY OTa UTTO KAigaka dokiula, AaupBdavovtal utréyn ol vouol
opoIOTNTAG TTOU Ba TTPETTEI va IKAVOTTOIOUV TG XOPAKTNPIOTIKA OKUPOBEUATOS Kal XGAuBa Tou
TTPWTOTUTTOU KAl Ta XAPOKTNPIOTIKA TOU OKUPOdEUATOS Kal XaAuBa TTou Ba xpnoiyotroinBouv oTa

ookipia.

[a To oKUpOdEUa IOXUEL:
Mpwrtétutio  (p): Ocp = 20 MPa, €¢p=2,0 %0

MNpooopoiwpa (mM): Oy =24 MPa, €m=1,8 %o
Edv yia Ta BAATpa oTO TTpWTOTUTIO (P) XPNnoiyoTroinBei xaAupag pe veupwoelg B500 ue yéon taon
dlapporg Osp =500 MPa, Ba TpéTel oTa dokipia (m) pe Sy =3 va ToTroBeTnBoUV BANTPa ATTIO
XOAUBa ue veupwoelg e péon Tdon dlapponig (BAETTE oxéon 2)

Oym= Oyp/Sq = Oyp /S¢_ =500 /1.11 ~ 450 MPa (20)
Edv 0 ouvteAeoTAG KAIAKOG TNG SIATUNTIKAG avToXAG Twv BAATPWY O€ TEPvouOa, S,:s , TTOU JE
Baon 1n oxéon (5) icouTal YE

SF, =SA¢/S0.So, (6)
e€lowBei he To ouvTeAEOTH KAIHAKAG TNG BAITTTIKAG avToXAG TOU OKUPOBEUATOG, S,:C , TTOU

gupiokeTal o€ eTTAPr YE Ta BARTPQ, dnAadn

Sk, =Sa, S0, So, = SF, =Sa_ So, =S So, @)
ME BAaon Tn oxéan (7) eKTIWATAI O CUVTEAEOTAG KAIaAKag TNG SlaToung Twv BAATpwY, S Ag » WG

S
—c2 — o
SAs =S Sg,/|/So,So, = Sez,/so; ®)

Emropévwg, yia Soc =0,83 kai S(Js ~1,11,

/0,83
SAs = Asp/ Asm=9 m ~78 9)

Apa, yia BAATpa @18 aTo TTpwTOTUTIO (A =2,54 cm?) avTioToIXoUV GTO TTpocopoiwpa BAATPA

d1atoung Asm= Agp /SAs ~ 0,32 cm?, dnAadn dlauéTpou TTepiTTou 6,4 mm, Kal emMAEyeTal pARSOG

®6 (A= 0,28 cm?).
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Q¢ BAATPa oTa dokipia xpnoipotroindnkav pdpdor xdAuBa ®6 pe veupwoelg atrd Kouhoupa. O
XOAUBOG auTOG euBuypappioTnke Kal, he Bdon TG ox€oelg opoldTNTag KaBdoov agopd oTnv
€mMOuuNTA Tdon diapporg Kal oAKIuOTATA, UTTOBAABNKE o¢ diadikagia avomrtnong (650°C yia 2
WPEG) WOTE va PEIWBE N Taon dlappor)g Tou atod Tepitrou 665 MPa o¢ ;=470 MPa kai va augnosi
n mAaoTiuétnTa. To didypaupa o—€ yia Tn OOKIPA €QPEAKUCHOU yia TIG paBdoug ®6 TIpIiv TNV
avoTTnon Kal Twv paRdwyv ®6 petd TNV avoTrTnon TTou XpnaoiyoTroinénkav wg BAATpa aTta dokiuia,

Tapouaialetal oto Zx. 1.13a kai 1.13[3, avrioToixa.

Me Bdon tov KAN.EME. (mTap. 8.2.1.3), 10 €AdxIOTO TTOCOCTO BAATPWY O€ pia diem@dvela eival,

p520,18f6ﬂ 20_13@ -0 1%- lNa mayog Toixwpatog 5 cm kai BARTPpa P6/100, TTPOKUTITEI
f 471

yk

2
TT0000TO: Ps =Aq _ 0.283cm” =0.57% > 0.1%

A, 10cmx5cm

To Bd&Bog €utnéng Twv PAATPWV €VTOC TwV GOTOIXEIWV Tou TTAaIciou (O0KOG, UTTOOTUAWMATA)
eANYON ico pe 5 cm (8P=8x0.6=4.8 cm). EvTidg Tou ToixwuaTtog TTPoRAEPONKe puAKog BARTpou 10

cm.

H @épouca kavotnTa evog BARTpou oe avakukAIi(opevn @opTion yia Ta BARTpa P6/100 Ttrou

TOTTOBETBNKAV oTa OOKiWIa UTTO KAIJaKA EKTIHATAI WG:
Fum=0.65d; \[f,,f,4 = 0,65 x 0,006”/25x470 =254 kN

AapBavovtag Aoimmév uttdyn TG eAdxioTeg atraitioelg Tou KANLETME., kaBwg kal Tnv TApnon tng
KAigjakag 1:3, yia T1a dokipia uttd kAiyaka emmeAéynoav BARTpa @®6/100 (pdpdor xaAuBa pe
veupwoelg Kal fo,=470 MPa), TTou avTioTolXoUv OTO TTPWTOTUTIO 0t PBATpa Trepitou ®18/300

(p&BdoI xaAuBa B500 e veupwoelg).

1.3.6. OmTAIoOp6G oTOIXEiOU BEPEAiWONG

Ta oToixeia BepeAiwong ommAioTnkav pe paBdoug xaAupa troidTnTag B500C (BAéTe Zx. 1.7). H Bdon
TwV OOKIMiWV TTAKTWONKE OTO WETOAAIKO TTAQICIO TNG TTEIPOUATIKAG OIATaENG MECW 8 ayKupiwv
Dywidag. Katd 1n okupod£étnon eyKIBwTioTnKav £vidg TOU OKUPOOEUATOG TTAOCTIKOI OwArveg ©25
oTIG TTpoBAeTTOuEVEG BECEIC yIa TN XPrion Twv aykupiwv. TotmoBethiOnkav emmiong TTPOCBETOI
OUVOETAPESG YUPW aTTO Ta ayKUpIa yia TV avaAnyn Tuxov duvauewv didppnéng. H okupodétnon
1600 TOU TTAQICcioOU OCO KOl TOU EUPATVOUHPEVOU TOIXWHATOG Eyivav o€ opifovTia didragn Twv
ookipiwv oT1o ddatredo Tou gpyaoTnpiou. MNa 1 Bdon (Bepeliwon) Twv dOKIPIWY XPNOILOTTOINBNKE

£TOINO OKUPOBEPA (YOPUTTIAOPTTETG) OVOUOOTIKAG avToxnig C25/30.
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2. NMEIPAMATIKH AIATA=H

MNa 1 avlykeg ekTEAEONG Twv OOKIHWV TNG TTapoUcag £peuvag OTTAITABNKE n evioxuon Tou
uioTauevou PeTaAAikou TTAaigiou Tou Epyaotnpiou «TexvoAoyiag kal Kataokeuwyv O.2.» waTe va
yiver duvartry n e€mPBoAn Tng TpoPAemouevng @opTiong ota Odokipia. H TeAIK popery TnG

TTelpauaTikng didtaéng eaiveral ota ZxAuaTa 2.1 kai 2.2.

MNa 11 dOKIYEG, Ta dOKipla TTAKTWONKAv oTn Bdon Toug oTo WETAAAIKO TTAQIOIO TOU €pyacTnpiou
Méow OKTW (8) aykupiwv Dywidag diauétpou ®18, kai emBARONKe opIfOvTIa POPTION GTOV AEova
NG TAvw O0KOoU pEéow udpauAikou eupoilou MTS 1500 KN eAeyxdpevou otrd  wn@lako
oepPoUdPAUAIKO cuoTnua AsiToupyiag. EKTOG Twv PETAAAIKWY OTOIXEIWVY TTOU ATTAITHBNKAV yIa TNV
£0paon Tou BOKIYIoU Kal TNV aykUpwaor] Tou yia TV atmro@uyr opifovTiwy oAIoBAcEwv Kal Tnv
QOQOAN €QapHoyn Twv avakuKAICOHEVWY OpPICOVTIWY HETOKIVACEWY, TOTTOBETHBNKAV BondnTikd
METOAAIKG TTAGicla TTOU TTAKTWONKAv OTn BAcn Tou OoKIyiou. ZTa TTAQioIa Qutd oTnpixTNKav
METPNTIKA Opyava Kal To cUoTNUA TTou €a0PAAICE TO QUETABETO TOU BOKIUIOU EKTOC TOU ETTITTESOU
Tou (BA. Zx. 2.3).

Katd Tov oxedlagud NG TTEIPAPATIKAG didatagng d60nKe 1IB1aiTEPN TTPOCOXH OTNV ££a0@AAIoN TwV
aKOAOUBWYV TTapayovTwv:

(a) MNapeutrddion YeTaKivnong TTAAICiou eKTOC ETTITTEOOU

KaraokeudoTtnke €10IKkG oUoTNUA KUAIONG TO OTTOI0 EUTTODICE UETAKIVAOEIS TOU TTAQICIOU EKTOG
TOU ETTITTEDOU TOU KaI ETTETPETTE TNV €AEUOEPN PETAKIVNONA TOu doKIWiou OTO TTiITTEDO TOU (BA.
2x. 2.3).

(B) E@appoyr opilovriou @opTiou Kal YETOKIVAOEWY

H @dpTion Tou dokipiou éyive péow €10IKAG dIATagNg METAANIKNAG TTAAKAG/TTEIPOU, WOTE APEVOS EV
va €Eaoc@alifeTal n TTANPNG Kal ouveXAS €TTagn Tou €uPOAou pe TO OOKiUIo, a@eTépou de va
EMTPETTETAI AVEPTTOBIOTA TUXOV OTPOYPR TOu SOKIWIoU yUupw atrd Tov opIfovTIo dgova (KABeTo OTO

eTTiredo 10 dOKIYiou) KaTd TNV £TMIROAN TNG EOPTIONG.

Emonuaiveral 61 oTIG TTEPICOOTEPEG BOKIPEG TTOU ava@épovTal oTn di1eBvh BiIBAIoypagia dev €xel

000¢i 1Id1aiTeEPN TTPOCOX OTNV TAPNON TwWV dUO AVWTEPW TTAPAYOVTWV.
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