IIPOXTAXIA APXAIOAOI'IKQN ANTIKEIMENQN XTA MOYXEIA ENANTI XEIXMOY
K. Zoumag, K. Xar{noavrwviov, A. T'odavod, I". Aoyavn.

Ec. 31-34. Zryuorona omo tic dvo paoceig tov meipauatog. 31,32: @aon 1. 33,34: ©don 11
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Zyquo 10. @don I Aok AoyapiBuikng Zdapmong Zvyvotnteov Atevbovon X. Zuvdptnon petagopdg ot
devbvvon X: Eicodog: Emitéyvvon oeiopicod tpocopototpa, EEodoc: Amokpion dokiyiov oto onpeio A1X.
(Babpo kepoing Yyeiag).
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Zyquo 11. ®don I Aok AoyapiBuikng Zdapmong Zvyvotnteov Atevbuven X. Zuvaptnon petapopdg ot
devBvvon X: Eicodog: Emitéyvvon ceiopicod tpocopotwtnpa, EEodog: Amodkpion doxiytiov oto onpeio A2X.

(B&Bpo Anicvbov).
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Iyuo 12. @don I Aok AoyapiBuikng Zdapmong Zvyvotnteov Atevbovon X. Zuvdptnon petagopdg ot
devbvvon X: Eicodoc: Emtdyvvon ceiopikod npocopoimtipa, ‘E&odog: Amdkpion doxiuiov oto onueio A3X
(B&Bpo mAdkag).
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Iyquo 13. @don I Aok AoyapiBuikng Zdapmong Zvyvotnteov Atevbuven X. Zuvaptnon petapopdg ot
devBvvon X: Eicodog: Emitéyvvon ceiopicod tpocsopotwtnpa, EEodog: Amodkpion doxiyiov oto onpeio A4X.

(AfrvBog).
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Iyuo 14, @don I Aok AoyapiBukng Zapmong Zvyxvotntov Atevbuoven X. Zvvdptnon petagopdg ot
devbvvon X: Eicodog: Emitéyvvon oeiopicod tpocopototpa, EEodoc: Amokpion dokyiov oto onpeio ASX.
(IT\éika).
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Zyquo 15. @don I Aok AoyapiBuikng Zdapmong Zvyvotitov Atevbovon X. Zuvaptnon petapopdg ot
devBvvon X: Eicodoc: Amoxpion dokipiov oto onueio A2X, 'E&odog: Amdkpion doxiiov oto onueio A4X.
(B&Bpo — Ankvbog).
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Iyuo 16. @don I Aok AoyapiBuikng Zdapmong Zvyvotnteov Atevbovon X. Zuvdptnon petagopdg ot
devbvvon X: Eicodoc: Amoxpion dokipiov oto onueio A3X, 'E&odog: Amdkpion doxiuiov 6to onueio ASX.
(BaBpo — IMhaka).
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Zyquo 17. @don I Aok AoyapiBuikng Zdapmong Zvyvotnteov Atevbuven Y. Zuvaptnon petagopdg ot
devBvvon Y: Eicodog: Emitdyvvon ceiopucod mpocopoiwtipa, ‘EEodog: Amokpion dokipiov oto onueio A1Y.

(B&Bpo Yvyeiog).



ITPOXTAXIA APXAIOAOIIKQN ANTIKEIMENQN XTA MOYXEIA ENANTI XEIXMOY 48
K. Zourag, K. Xar{noviwviov, A. I'adovod, I'. Aoyavn.

Iy
I

0.00

0.00 4.00 8.00 12.00 16.00
Xvyvotnro (Hz)

Zyquo 18. @don I Aok AoyapiBuikng Zdapmong Zvyvotnteov Atevbuvon Y. Zuvdptnon petagopdg ot
devBvvon Y: Eicodog: Emitéyvvon ceiopucod mposopoiwtipa, ‘EEodog: Amokpion dokipiov oto onueio A2Y.

(BaBpo Anivbov)
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Zyquo 19. @don I Aok AoyapiBuikng Zdapmong Zvyvotnteov Atevbuven Y. Zuvaptnon petapopdg ot
devBvvon Y: Eicodog: Emitéyvvon ceiopicod tpocsopoiwtipa, ‘EEodog: Amokpion doxipiov oto onueio A3Y.

(Bd&Bpo ITAdkoc)
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Zyuo 20. @don I Aok AoyapiBuikng Zdapmong Zvyvotnteov Atevbovon Y. Zuvdptnon petagopdg ot
devbvvon Y: Eicodog: Emitdyvvon ceiopikod npocopotmtipa, EEodoc: Amokpion dokiuiov oto onueio A4Y.
(AfKvB0¢).
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Zyquo 21. ®don I Aok AoyapiBuikng Zdapmong Zvyvotntov Atevboven Y. Zuvaptnon petaeopdg ot
devBvvon Y: Eicodog: Amoxpion dokipiov oto onpeio A2Y, 'E&odog: Amdkpion doxipuiov 6to onueio A4Y.
(B&Bpo — Ankvbog)
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Iyquo 22. @don I Aoy AoyaplBuikng Zdpwong Zvyvortev AtevBuvon X. Zuvaptnon HeTaopds ot
devbvvon X: Eicodog: Emitéyvvon oeiopicod tpocopototpa, EEodoc: Amokpion dokipiov oto onueio A1X.
(BaBpo Yvyeiog).
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Yyquo 23. @don I Aok AoyapiBuikng Zdpwong Zvyvotitov Aevfoven X. Xvvaptnon petapopds ot
devBvvon X: Eicodog: Emitéyvvon ceiopicod tpocsopotwtnpa, EEodog: Amodkpion doxytiov oto onpeio A2X.

(B&Bpo Anicvbov).
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Zyquo 24. @don I Aoy AoyaplBuikng Zdpwong Zvyvortev AtevBuven X. Zuvaptnon HeTapopis ot
devbvvon X: Eicodog: Emitéyvvon oeiopicod tpocopototpa, EEodoc: Amokpion dokyiov oto onpeio A3X.
(BaBpo IMAdkoc).
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Zyquo 25. @don I Aoy AoyaplBukng Zdpwong Zvyvoritev Atevbuven X. Zuvaptnon HeTapopis ot
devBvvon X: Eicodog: Emitéyvvon ceiopicod tpocsopotwtnpa, EEodog: Amodkpion doxiytiov oto onpeio ASX.

(ITAdxa).
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Zyquo 26. @don Il: Aoy AoyaplBuikng Zdpwong Zvyvortev AtevBuvon Y. Zuvaptnon HeTtapopds ot
devbvvon Y: Eicodog: Emitdyvvon ceiopucod tpocopoiwtipa, ‘EEodog: Amokpion dokipiov 6to onueio A1Y.
(BaBpo Yvyeiog).
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Zyquo 27. @don 11: Aoy AoyaplBukng Zdpwong Zvyvoritev Aevbuven Y. Zuvaptnon HeTapopds ot
devBvvon Y: Eicodog: Emitdyvvon ceiopucod mpocopoiwtipa, ‘EEodog: Amokpion dokipiov 6to onueio A2Y.

(AfrvBog — BaBpo).
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Zyquo 28. @don II: Aoy AoyapBuikng Zdpwong Zvyvortev AevBuveon Y. Zuvaptnon HeTapopds ot
devbvvon Y: Eicodog: Emitdyvvon ceiopucod tpocopoiwtipa, ‘EEodog: Amokpion dokipiov 6to onueio A3Y.
(Babpo IThdxag).

2.00

Evicyvoon
|

0.80 ﬂ

| e

0.00 1

0.00 4.00 8.00 12.00 16.00
Xvyvotnta (Hz)

Zyquo 29. @don I1: Aok AoyapBuikng Zdpwong Zvyvotitov Aevbovon Y. Xvvaptnon petagopds ot
devbvvon Y: Eicodog: Emitdyvvon ceiopucod mpocopoiwtipa, ‘EEodog: Amokpion dokipiov 6to onueio A4Y.

(AfrvBog).
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Zyquo 30. @don Il: Aoy AoyaplBuikng Zdpwong Zvyvotntev AevBuvon Y. Zuvaptnon Hetapopds ot
devbvvon Y: Eicodog: Emitdyvvon ceiopucod tpocopoiwtipa, ‘EEodog: Amokpion dokipiov 6to onueio ASY.

(IT\éika).

4.00

0.00 ‘ ‘

0.00 4.00 8.00 12.00 16.00
Xvyvotnta (Hz)

Yyquo 31. @don I: Aok AoyapBuikng Zdpwong Zvyvotitov Aevfovon Y. Xvvaptnon petapopds ot
devBvvon Y: Eicodoc: Amoxpion dokipiov oto onueio A2Y, 'E&odoc: Amoxpion dokiiov oto onueio A4Y.
(B&Bpo — Ankvbog).
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Iyquo 32. @don I: Aok AoyapiBukng Zdpwong Zvyvotitov Aevboven Y. Zvvaptnon petagopds ot
devbvvon Y: Eicodoc: Amoxpion dokipiov oto onpeio A3Y, 'E&odoc: Amoxpion dokiiov oto onueio ASY.
(BaBpo — IMhaka).
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4.2 Eravainyipotnto nepopdtov

H emovoinyiudtra tov melpopdtov eAéyyOnke pe Tn oOyKplon ToV omoTEAEcUATOV UeTald idimv
deyépoemv g Daong I kot g @dong 1. H odykpion yivetan yio v amdkpion Tov cueTHHTOS Pabpo -
«m Koy Kol BaBpo — «ke@oAn», KabmG £ytve avacyedloopog Tov TpOToOV GTAPLENG TG «AnKkvubovy KoTd ™
®don 11 ko to anotedéopata Yoo To ékBepa avtd dev givan cvykpiowwa. H obykpion yivetor petald twov
doxipav 7 (@aon I) ko 4 (Odon II) — ceopog 'Edeccac- 15 (@don 1) kou 6 (Odon 1) — oeiopdc Apyoctoriov
Kot peToEy tov dokipdv 17 (Pdon I) ko 8 (Odon II) - cewopdg Koropdras. Xta oyfuoata 33 émg 35
TapoLGIALETOL 1| GUYKPLOT TNG amdKkplong g «mAdkoc» (onueio pérpnong ASX, ASY) katd tn didpkela Tov
oceopob ¢ ‘Edeccag, tov Apyootoriov kou g Kohapdtag omn @don I kon II. Xta ido oynuotoa @aiverot
emiong Kot 1 emtdyvvon katd tn dievBvvon X Kot Y TOV GEIGUIKOD TPOSOUOI®THPA. ZTa oyfuata 36 £mg 38
yivetan cOykplon g omdkpiong Tov Padpov g «kepaine» (onpeio pétpnong AlX, A1Y) katd ) Sidpketa

10V 6elopov g Edecoag, tov Apyostoiiov kot tng Kahapdtag ot @don I ko I1.
Amd T oyfpate ovTd TPOoKHITTOVVY TA aKOAoVDa:

e H xivnon tov oceglopuikod TpocouolmTpo dev givar omdAvTo TOWTOGMUN OTOV T 1010, SOKIUN

emavaiapPaveral. H dtapopd etvar g taéng tov 4%.

e H andkpion tov dokiuiov dev eivar idto petald 101wV SOKIUOV TOGO KOTG TO 1GYVPO TUAMO NG
d1€yepong 0G0 Kot HETA ad AVTO, OTOV TO SOKIO CLUUTEPIPEPETOL G EAVBEpOC TahavtTc. H amdkpion eivar
SPOPETIKT TOGO G TPOG EVPOGS, OGO KL MG TPOG TIG CLYVOTNTEG, EVD GE TOAAEG TEPUTTMGELG TOPATPEITOL KO

dlpopd eaong HeTa&d TV AmoKpicE®V.

"Exovtag vmoymn 0t 1 andkpion Tev copdtev To omoic edpAalovial Le TOV GUYKEKPLUEVO TPOTO Eivol TOAD
evaicOnn oe pkpoorrayég otV £3p0CT TOVG, N EXAVOANYILOTTO TOV OTOTEAEGUATMOV EIVOL TOAD SVGKOAT
AOY® OV OTL M| ToToBETNOT KAOE eKBENOTOC BTNV Hopprapvn Pdong tov kotd ™ Ddon 11 dev propovoe va eivar
amolvta 0o pe avtyv g Paong I, aAld kot Adym pikpoeBopdv Tov Babpov, Tov exBEuaTog Kal TOV TTEIpOL,

amo Tig dokpég e Daong L.

CMUEIDVETOL OTL HETA amd KGOE doKIUN TOPEUEVOY HOVILES UETAKIVIGELS, KUPIWG OTPOPEC TTEPT KOTAKOPLPO
a&ova yuo to, fdOpa TG KEQOANG Ko TG AnkvOov, oAAd kou oto b To ekBépota. TIpv and kabe dokyn
YWOTOV avAToln TOV TUPUUEVOLCHV LETOKIVI|CEMY KoL TO, AVTIKEIUEVO ETAVOPEPOVTO OTIC APYIKEC BEGELG TOVG.
Evtottoig vimpyav @Bopéc mov dev NTov avasTpEYILES, OTMC Ol OMOAETICELS GTO TEPTYPUUUN TOV EOPDOV TOV

exbepdrov, 18img g Ankvbov (PA. sik. 35).

Metd v Kotappevon g Ankdov (dokiur 16), mapotmpndnke 0t 0 Telpog glye VIOGTEL LOVIUT KOUTTIKN
napapdpewon (PA. ew. 36). O meipog avacyeddotnke pe peyorvtepn dwdpetpo (O12/10). Moviun andxiion
a6 v O6pbo otdon oméktnoe Kol 1 TAGKO HeTd Ty teAevtaio dokiur g edong II (BA. ewc. 37), Adyw g

UOVIUNG KOUTTIKNG TApOUOpP®ONS TV V0o elipwv TS (PA. gik. 38).
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YHykpiomn ogiouov Edecoag peta&y daong I kar daong Il — Andkpion «mAdkocy.
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Zyquo 34. YHykpion ogilopov Apyoostoriov petald daong I ko @dong I — Anodkpion «rhdxacy

(a): X- emrdiyvvon GEICUIKOD TPOGOUOMTHPO
(B): Y- emttdyvvon GEIGUIKOD TPOGOUOI®TIHPO.
(v): Emtéyvvon oto onpeio pérpnong ASX
(3): Emtéyvvon oto onueio pétpnong ASY
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XHykpion ogiopov Korapdrog peta&d @dong I ko @dong II — Anodkpion «rhdxacy

(a): X- emrdiyvvon GEICUIKOD TPOGOUOMTHPO

(B): Y- emtdyvvon GEIGUIKOD TPOGOUOI®THPO

(v): Emtéyvvon oto onpeio pérpnong ASX

(3): Emtéyvvon oto onueio pétpnong ASY
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Ewc.35. Amolermioeig oto mepiypopuo e E0pag
™S AnrvBov Kor oTIS OV PATEIS TWV JOKIUWDV
(€0 oty paon 1)

Ewc.36. Kouwn tov meipov g Anxvbov (D8/6)
UETA TV KOTATTWOoN TOL ekbéuoTos atny paon 1
TV doryuav (dokiun 16).

Ew.38. O meipor g emroufrog mAdxog
KexopuueEvol Leta v televtaio doxwun (13)

¢ pdong 1.

Ew.37. H whaxa mopéucive oc kexiysvy Géon
ueta v tedevtaio doxiun (13) e paong I1.
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4.3 M£Y16TEG NETUKIVI|GELS KOTA T1] OLAPKELX TOV OOKILUAOV

Kotd ™ oddpkeln tov 1oxupdv Sokiumv tng @dong [ ywodtav kotaypa@n TOV HETOKIVAGED®V E
oT1epe0ckomnIKY| Pvteookdmmon (BA. oxédio 10 kot gik. 22, 30). Ot HETOKIVAGELS TPOEKVYOAV GTN CLVEXELD OTO
QOTOYPAPUETPIKN ovbAvon Tov eikovev. Xtov Tlivaka 2 paivetot 1 avtiototyio HeTaéd GEIGUIKMY SOKIUOV Kol

OTEPEOCKOMIKMV PLVTEOCKOTGEMV.

210 oynuota 39 kot 40 mapovoidlovtal ot oyeTKéG HETOKIVNAGELS katd T oevBuvon X, Y kot Z 1ov
oLoTNHaTOG PABpoL - «Adkay Kot BBpov — «kePaAo», ol omoieg Kataypaenkayv oto oeloud g Kaiapdrog .
O1 oyeTIKéG PETAKIVIGELS VTOAOYIGTNKOV OC TPOG TO PEGO TG Pdong (TAGKO OTAIGUEVOL GKUPOSEUATOS) Kot
TPOEKLY OV MG 1 Ol0POPd TV Kataypap®v petald Tov onueiov mov Ppickovrol 61o PaBpo kol 6TV «TAdio
(onueia 11,12,13,14,15,16,17 xon 29) kot Tov onpeiov 8, 10 onoio Ppicketal 6To LEGO TOV VYOVS TNG TANKOG
okvpodépatog. Xta oynuoata 41,42 wor 43 @aivovior ol OYETIKEG UETOKIVICGEL OC TPOG TO onueio 8 twv

exBepdrov kot tov fabpo Toug Yo 1o celoUd Tov ApyocToAdiov.

Ytov Ilivaka 12 divovton yia Tig dokipuéc 12, 15, ko 17 e edong I o1 péyioteg petokivioelg katd Tig kopieg
devbivoeg X, Y kat Z 610 Gve TUAUO TNG «TAGKOC», (onueio 11) kot 610 ave tunpa g «Ankvbov» (onueio
18). O1 petaxvioelg avtéc vToAoyiloviol g 1 AmOALTY LEYIGTN LETOKIVNON TOL KAOE onpeiov HETPMONG KOTA
T S1dpKela TG SOKWWNG ®G TPOg TV apytkn Tov Béom. Emonpaivetor 61t ta exbéuato kot ta fdOpa tovg

TomoBETOVVTOV GTNV aPYIKN TOVG BEom HETA TO TEAOG KAOE SOKIUNG.

[Mivakag 12.  @don I: Méyioteg HETAKIVIGELS IGYLPDV SOKIUGMV.

Inueio | AedBovon Metaxivnon (m) Metaxivnon (m) Metoxivnon (m)
Zeopog Kahapdrog Zelopog ApyocsTorion Zelopoc Kahapdrog
50% (S6) 50% (S7) 100% (S9)

X 0.068 0.018 0.015

11 Y 0.039 0.032 0.104
Z 0.015 0.005 0.005
X 0.102 0.034 -

18 Y 0.062 0.044 -
z 0.021 0.009 -

>10 oynua 44 Topovctalovtal ol GETIKEG PETAKIVIOELS BAOPOD — «tAdicay Yo To oo g Kolapdtog o
1060010 110%, evéd ota oyfuota 45 Kot 46 Qaivoviol ol GYETIKEG LETAKIVIGELS TOV onpeiov 11 («mhdiay) Kot

Tov onueiov 18 («dnrvboc») yua to oeioud g Korapdrog oe mosootd 50% avtictorya.
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Y10 oyfuota 47-50 mopovsialetol 1 GTPOP TOV AVOTTOYONKE OTN «KEQUAN» TEPT TOV KATAKOPLPO GEova Z
katd 10 oewopd ¢ Koarapdtog (rocootd 110%, 100% wor 50%) ko tov Apyoctoriov (100%), eved ota
oynuata 51-52 divetal n otpon| mEPi TOV KatakOpLeo a&ova mov avortuydnke ot «ANKvho» KT TO GEIGUO
tov Apyootoriov (100%) ko g Karapdtog (50%). H otpon] g «AnkdBov» vtoroyictnke ¢ 1 dopopd TV
petakwvinoemv Kotd tm devbvvon X petadd tov onueiov 19 kot 20 mpog ™ petagd tovg andotacn. H otpoen
g «mAdKaG» vroloyiotnke and T ddpopa g X peTokivnong tov onpeimv 24 kot 25 mpog ™ petald tovg

ondoTaoT).

210 oynuo 53 yivetar cOykplon HeTOED TOV UETAKIVIGE®Y, Ol 0moieg avamtOydnKav 6To Gve TUARO TNG
«mhkacy (onpeio 11) xatd 1o celopd Tov Apyostoriov (100%) kan Tov ceopov g Kaiapdtag (100%), evd
oto oyfpa 54 yiveton cvykpiom tov idov onpeiov yio to oewopd g Kaapdrag oe mocoostd 100% war 110%.
Yto oyfpa 55 mapovowdlerar n ovykpon peta&d oewopov Kolapdtog oe mocootd 50% wor ceopov

ApyooctoMov og Tocootd 100% Tov onpeiov 18, o onolo Ppiloketar 6o dve TuMHA TG «ANKHOOLY.

210 oyfuo 56 yivetar oUykplom NG OTPOPNG MEPL TOV KATAKOPLPO AEOVH GTNV «KEPOAN», 1 Omold
avamtoyOnke katd To oeloud Tov Apyocstoriov (100%) kot to celoud e Kaiapdrtag (100%), eved oto oynua
57 yivetal cOykpion g 6TpoPng ™S «Ankvbov» yia to celoud g Koiapdrog (50%) ko tov Apyocstoriov
(100%).

Y10 oyfuota 58-79 @aivovtar ot mpoPorég oto opldvtio eminedo XY T@V TPOYLDV OV dAypAPOLYV TA
emieyuéva onueio g Paone, tov Pabpov kol tov ekbepdtov. Ot TPoylES aVTIOTOOVV OTIC OTOAVTEG
UETOKIVAGELS TOV ONUEI®V, 1| OTIG OYETIKEG UETUKIVIOELS TOVG MG TTPOG TN PACT N TA YOUUNAOTEPO AKPO TOV

Babpav kot TV ekbepdTmv.
Ao ™MV avAALGT TOV KATAYPAPOV T®V LETOTOTIGEMY TPOKVTTOLV T aKOA0LO:

e H pkpn mopapévovco petaxivinon 610 TéA0g KaOe SoKIUNG, dEV VITOONADVEL TIG UEYUAEG UETAKIVIGELS

01 0Ttoleg EKOMADON KAV KaTd TN S1APKELN TNG GEIGUIKNG O1€yEPONG O OAN. T, EKBEHATAL.

o Meyolitepeg PETOKIVICELS avamTuyOnKov oto dokipio katd to oeoud g Kaiapdrtoag, o omoiog iye
ovykpiown emtdyvven Pdong katd tic opilovrieg devdhvoelg, OAAG HEYOADTEPT KATA TNV KOATAKOPLON

d1ev0vvon Kal SLPOPETIKO TEPIEYOUEVO GUYVOTHTOV GE GYECT| LE TO GEIGIO TOV APYOGTOAIOL.

e H avénon xatd 10% tov oeiopod g Kolopdtag dev €dwoe avtiotoyyn adEnom TV LETOKIVAGEDV.

Avrtifeta oy povo avénbnke 1o e0pog TOV HETUKIVAGEWDY, 0ALY GAAOEE Kol TO TEPLEYOLEVO GLYVOTHTMV.

o Ta onuelo g «ANKOOOL) KL TNG CKEPAANG» UETAKIVOUVTOL OTMOC OVOUEVOTOV KOl TPOG TIC TPELG
devbivoelg, apov M diéyepon g Paonc eivar tpo&oviky. AAlwote mapotnpninke 0Tl akoua kol Otav
acknOnkav MUIToviKéG S1EYéPoelg TPOC Mo, Olevbuven, TOPOVCIAGTNKE OmOKPIoN KOlU 7TPOC TIG GAAEC

devbivoeis. Ot Tpoyléc Tmv onueimv gival EMAENYOEIdEIC.
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o TloAb evdiapépov mapovctdlovv o1 LETOKIVAGELG Kol 10iMG T0, GYNUOTO T®V TPOYLOV TV CNUEI®V TNng
«mAIKag» kol Tov BaBpov tg. MoAovoTt To avTikeipevo €xel Sl0TOUY EMUNKN Kol 01 GLVOECELS YivovTal pe
Levyn melpav, Tapatnpeitor 6TL o1 TpoYLEg TV onueiov Tovg etvar eniong eAhenyoeldels, dpa VIAPYEL AMKVIGUOG
Kot epl Tov eykapoto aEova Y, KATL Tov 0V avapevoTay, opol 1 OTOLTOVLEVT] ETITAYVVON Y10 Vo, eKOnAwOel

Mxviopog mepi Tov eykapoto dEova ival moAd peydin (neyorvtepn and 0.4859, PA. oyédo 8).
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Syquoe 39a. ®domn I Zeiopdc Korapdtog (Aqyn S9), Metakivioelg onueiov otoyov Padpov
«IAOKOGY - «TAGKOG) KaTd TIC KOpleg Otevdiveeig X, Y kot Z, (a): Enueio 11, (B):Enueio 12, (y) Inueio 13.
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Syfuo 39B. ®don I Zewopdc Korapdatag (Aqyn S9), Metakivhoelc onueiov otdoyov Padpov
«IAIKOGY - «TAGKAG» KaTA TIG KOpleg dtevBivoeig X, Y ko Z, (a): Xnueio 14, (B):Enpeio 15, (y) Znpeio 16.
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Syquo 39y. ®don I Zewopdc Korapdatag (Aqyn S9), Metakivhoelc onueiov otdoyov Padpov
«IAAKOGY - «TTAGKOG) KaTd TIC KOpleg dtevdiveeig X, Y kot Z, (a): Enueio 17, (B):Enueio 29.
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Symuo 40pB. ®don I Zewopdc Korapdatag (Aqyn S9), Metakvnoelc onueiov otdyov Badpov
«KEPAANO» KaTd TIC KOpieg devbBiveeig X, Y kot Z, (a): Enueio 27, (B):Enueio 28.
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Syquo 41y. ®dom I Zewopdc Apyoostoriov, Metakivioelg onueiov otoymv Pabpov «midkacy -
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Syfuo 446, ®don I Xewouog Koroudtag 110% (Aqyn S10), Metakivioelg onueiov otoymv
Babpov «mAdkoo» - «mAdiag» katd TG Koupleg dtevbovoeilg X, Y kot Z, (a): Znpeio 14, (B):Xnueio 15, (y) Znueio
16.
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Syquo 44y. ®don I Xewopog Koroudtag 110% (Aqyn S10), Metakivioelg onueiov otoymv
Badpov «mAdrog» - «mAakac» Katd Tig kKupleg dtevbivoeig X, Y kot Z, (a): Inueio 17, (B):Xnueio 29.
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Zyfquo 45. ®don L Zewopog Koropdrag 50% Anyn S6, Metaxivioelg onueiov 610 Gve T

TNGKTAAKOG» KaTa T1g KVpleg devbivoeig X, Y kot Z.
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®don L Zewopog Koropdrag 50% Anyn S6, Metaxivioelg onueiov 610 dve TURUQ

NG«ANKLOOLY KaTd T1g KVpleg dtevbovoelg X, Y kot Z.

Zyquo 47.

KATaKOPLPO dEova Z.

0.080

0.040

0.000 NA&MA

V

-0.080

ov Z (rad)

Stpogi mepi T

0.00 4.00 8.00 12.00
Xpovog (sec)
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Syfquo 48. ®don [ Xewopog Karapdrag (Afqym S9), Etpoen «KEQOUANC» TEPL TOV KATUKOPV(O
a&ova (onueia 24/25).
y W . HVM
E 0.000 HMMMA m}\ Ww
A
0.00 4.00 Xpévoc (se6) 8.00 12.00
Zyfuo 49. ®don I Zewopdc Apyostoriov (ANyn S7), ZTpoen «KEQOANG» TEPL TOV KATAKOPVPO

a&ova (onueia 24/25)
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Zympa 50. ®éon I: Zewopoc Korapdrog 50% Afyn S6, Ztpoen «keainc» mTept TOV KATAKOPLPO
aEova Z (onueia 24/25).
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Syfquo 51, ®don [ Zewoudg Apyoctoriov (Anym S7), (a) Ztpoon «AnkbOov» mepi Tov

KaTakopveo a&ova (onueia 19/20).
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Zyquo 52.
a&ova Z (onueia 19/20).
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®éon I: Zewopog Korapdatag 50% Anyn S6, Ztpoern «Ankvbov» nepl Tov kaTakdpLueo
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Syquo 53. YOykpron katd Tig dokuég 15 (Zewoudg Apyoostoriov) kot 17 (Zewopoc Koropdrog)
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Zyquo 54. Xoykpion xatd g dokipes 17 (Zetopndc Koarapdarag 100%) kot 18 (Zetopog Korapdrtog

110%) tov petoxivicewy tov onueiov 11 - dve Tufpo g «mhakac» - Kotd Tig Kupleg devbivoeis X, Y kot Z.
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Zyquo 55. YOykplon katd Tig dokiég 15 (Zewopog Apyootoriov 100%) ko 12 (Zewoudg
Koiapdrog 50%) tov petaxiviioemv tov onueiov 18 - dvo tuiua g «AnkdBovy - Kotd Tig Kbpileg dievbovoelg
X, Y kou Z.
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Zyquo 56. Yoykpon katd Tic dokyég 15 (Xewopdg Apyoctorov 100%) wor 17 (Zewopog
Kaiapdazag 100%) g otpoenc e «ke@aAno» mepl tov kataxopupo dEova Z (onpeia 24/25).
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Zympa 57. YOykplon katd TG ookiég 15 (Zewopog Apyoostoriov 100%) ko 12 (Zeioudg
Kotapdrog 50%) g otpoeng g «AnkbOovy» mepi tov Katakdpveo dEova Z (onueio 19/20).
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Yyquoe 58. Aokwun 5. Tpoyég onpeiov Pdong kot féBpov Yyeiog. [IpoPfoin oto opilovrio eminedo XY.

0.004 —
ZXETIKEZ METAKINHZEIZ ZHMEIQN XTOXQN QX ITPOX TO THMEIO 28
——+—— XHMEIO 24
—— XHMEIO 26
0.002 —
> 0.000 —
-0.002 —
-0.004 ‘ ‘ ‘ ‘
-0.020 -0.010 0.000 0.010 0.020
X

Zyuoa 59. Aokyn 5. Tpoyiég onueiov Pdong kon faBpov Yyeiag mg tpog onpeio 8 Baonc. Ilpofoin oto
oplovtio eninedo XY.
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Yyquoe 60. Aokun 5. Tpoyiég onpeiov Pdong, PaOpov kot ITAdkag. [IpoPoin oto opilovrio eninedo XY.
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Syquo 61, Aokiun 5. Tpoyég onpeiov kopveng Pddpov kot IAdkag wg Tpog kdt® dkpo Pdbpov. ITpofoin cto
oplovtio eminedo XY.
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Yyquo 62. Aokun 5. Tpoyiég onueimv Paong, PdOpov kot Ankvbov. IIpopforr oto opilovtio eninedo XY.
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yquo 63. Aokn 5. Tpoyud onueiov 18 xopverg Anxbov g mpog dvwm onpeio PéBpov. IIpofoin cto
optlovtio eminedo XY.
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Zyquoe 64. Aokn 12. Tpoyiég onueiov Baong kot Babpov Yyeiag. [Ipofoin oto opilovtio eminedo XY.
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Syquo 65. Aokun 12. Tpoyiég onueiov Badpov Yyeiag wg mpog katm dxpo fabpov. [Ipofoin oto opilovtio
emingdo XY.
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Yyquoe 66. Aokun 12. Tpoyiég onueiov Baong, fadpov kot [TAdkag. ITpofoin oto opilovtio eninedo XY.
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89

Syquoe 67. Aokun 12. Tpoyiég onueiov dvo dakpov BaOpov kot [TAdkag mg tpog kdtm dxpo PdOpov. ITpofoin

010 op1lovTio eminedo XY.



ITPOXTAXIA APXAIOAOIIKQN ANTIKEIMENQN XTA MOYXEIA ENANTI XEIXMOY 90
K. Zourag, K. Xar{noviwviov, A. I'adovod, I'. Aoyavn.

METAKINHZEIX XHMEION XTOXON
0.080 — ———— XHMEIO 8

—+—— ZHMEIO 18
——e—— YHMEIO 21

0.040 —

> 0.000 —

-0.040 —

0080 I I B I A | | |

-0.150 -0.100 -0.050 0.000 0.050 0.100 0.150

X
yqua 68. Aokn 12. Tpoyiég onueiov Baong kot fadpov Ankdbov. Ilpofoin ato opildvtio eminedo XY.
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Zyquoe 69. Aok 12. Tpoyid dve dkpov AnkdBov wg mpog dve dipo Babpov. ITpofoin oto opildvtio eminedo
XY.
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Zyque 70. Aokn 15. Tpoyiég onpeiov Baong kot Babpov Yyeiag. [Ipofoin oto opilovtio eminedo XY.
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Zyquo 71. Aoxyun 15. Tpoyiég onueiov fabpov Yyeiag. [Ipofoirn oto opiloviio eninedo XY.
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Zyque 72. Aokyn 15 Tpoyiég onueiov Baong BaBpov ko ITAdkac. [Ipofoin oto opildvtio eminedo XY.
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Syquoe 73. Aokun 15. Tpoyiég onueiov dvom akpov BdOpov kot [TAdkag mg tpog kdtm dxpo PdOpov. TTpofoin
670 opilovtio eninedo XY.
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Syquo 74, Aoxun 15 Tpoyiég onueiov Paong, Badpov kat Ankdbov. [Ipofoin oo opildvtio eminedo XY.
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Zyquoe 75. Aokn 15. Tpoyid dve dkpov AnkdBov wg mpog dve dipo Babpov. [Tpofoin oto opildvTio eminedo
XY.
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Zyua 76. Aok 17. Tpoyiég onueiov Baong Padpov Yyeiag. [IpoPoir oto opilovtio eninedo XY.
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Syquoe 77. Aokyun 17. Tpoyiég onueiov Badpov Yyeiag og mpog kdtm dxpo fadpov. IIpoPfoin oto opilovrio

eninedo XY.
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Zyuoa 78. Aokwun 17. Tpoyiég onpeiov Baong, fadpov kot [Thdkag. ITpofoin oto opilovtio eninedo XY.
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Zyqua 79. Aok 17. Tpoyiég avo dxpav Babpov kot ITAdkac. Ilpofoin oto opildvtio eninedo XY.
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4.4. Toykpron pe 6gdopéva avaivong.

Onwg NN avaeépape o AMKvicpog Tov Bafpov Kot Tov ekbepdtov dev Eekvaet yuo TNy emitéyvvon Paong
mov mpoPArémeTon and ™ OBewpio (Y>og 6mov o mn avaioyio Tov avtikelévov). [a vo mpocopoidcovue v
CUUTEPLPOPE TTOV TOPUTNPTCAUE TEWPOUOTIKE, Oempioape, yio éva amd to avtikeipeva (Babpo kepoAng
Yysiag), éva 6tpogikd ghatiplo oty kato £dpa’. H otabepd tov ehatnpiov mpocdiopictnke e S1adoxikég
dokipéc (emidvon pe mpoypappa SAP2000v yio ypovoictopio. emtdyvvong Pdong), €161 @6TE T0 PAGHO
amoKplong 6to dve onueio tov PdBpov va €xel T HOPEN TNG GLVAPTNONG UETAPOPAS, TOV TPOGIOPICTNKE
nepapatikd. To pdopa tov oy. 80 €yel mpdypatt T popen tov daypappatog tov oy. 10. Xto oy. 81 divetar
ypovoictopia NG emrdyvvong 610 dve GKpo tov BAbpov ywo 10 celopd ¢ dokung 12, dnmwg vroloyiotnke

aplunTikd, Kot 6to oy. 82 1 GUYKPIoH TNG LE TNV AVTIGTOLYN XPOVOIGTOPia TOL TEPALOTOC.

H dwagpopd 1660 ota yopaxtnplotikd ¢ andkpions, 660 Kot ot LeyEDN TG AvaTTUGGOUEVTG EMLTAYVVONG
elvar moAd onuovtikn. Akopo peyaAdTEPES Eval 01 S10POPEG TTOL TAPATIPOVVTAL OVAUEGO GTO TPOGOUOIMULL

KOl TO QUOTKO OHOIMUO OTIG HETAKIVIGELG (Eival TOAD HEYOADTEPEG GTO TEIPAL).
O Adyog ¢ d10popdg givar TPOPUVMS 1 SAPOPETIKN PHON TNG AKVIGTIKNG amdKpIlong amd TV EANCTIKN

CLUTEPLPOPA TOL PAOpov. TNV TPMTN 1| POTN EXAVUPOPAS LEIDVETOL OGO avédvetar M petakivion (oTpon))

Tov Babpov, 6t debTepn awEaveTol 660 AVEAVETAL 1] LETAKIVIOT.

TIME
FREQUENCY 200
8,00 - T
720 f 'i’ o u B B
| |
% 040 i B —
o | -
il U.H,ll!\'l‘!( i
- 12 \ g
mmw im :
Wl IR .
+ e - - w e
: i ! 160
Az‘wﬂ‘ﬂ 20 40 60 80 100 120 140 160 180 200
160 200 20 280 20 %0 40,0
AT 'SAP2000 v7.40 - File:KION-SPRING10e3 - HstoryKALDSX KN-m Units -
'SAP2000 v7.40 - Fle:KION-SPRING 10e3 - History: SWEEPY - KN-m Uits Joint2-1: Joint 2 Acceleration UX Vs Time
Joint 2 Direction X Min is -1,684e+00 at 3,9200e+00 Max is 1,733e+00 at 5,0900e+00
Damping Values 0,05 Scale Factor 1,00600 Widening 0,00 %
Yy. 80. ®dopo omdKpoNG 6T0 VO (KPOV Yy. 81. Xpovoictopia eXTayOVOE®Y GTO VD
TPOCOUOIOUOTOG — PABpov  KEPOANG e Gxpo mpocopoldpatog PABpov KePUANG pe
OTPOPIKO  ghotnplo 610  KGTt®  dxpo. OTPOPIKO €AOTPLO 6TO KAT® GKkpo. AoKiun
Hprrovikrp  6iéyeponn X, Emilvon  pe 12 (Zewopodg Korapdrog 50%). Emilvon pe
npdypappe SAP 2000n. SAP 2000n.

" Avtiotoym enihvon éywe and tov K. Momaviovievémovro, BA. Monaviovorovios, K. "dpyaia Mynueio vré Seiouiri
Apaon", Adaktopwn dwatpifn, EMII, Afvva 2000, c. 3.14 — 3.18.
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Xy. 82. Zoykpion amdkpiong onueiov A1X BaBpov Yyesiog pe amdkpion TPOCOUOIOUATOS HE 1OEATO
oTpoeIKd glatiplo oty KAt £dpa tov Pddpov (K=300 KNm/m). Aoxun Al2. (Eeiopdc Karapdroag 50%
XYZ).

H avoivtikn mpoPreym g cvunepipopds tav eAevBépwg edpalopévav copdtov pe tavtdypovn Bempnon
TG0 NG AMKVIGTIKNG OnOKPIoNG, OGO KOl TOV IKPOOVOUOAIDY TOV ETAQOV, £TGL MGTE Vo Aapfdavetol v’ dyv

TO (POLVOLEVO TOV GLVTOVIGHOV, EIVOL OVTIKEIIEVO EVOC AAAOD EPEVVNTIKOD TPOYPALLOTOC.
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5. Xvpumepaopota

Ao ™ HEAETN TOV KATAYPOPDV TOV EMTAYVVOEMY KOl TOV LETOKIVAGEDMV TOL OOKLUIOV TPOKVTTOVV TO.

axolovba cupmepdopaToa:

e H Awviotikn amoxpion Tov gievbépoc edpalopévaov coudtov eivar efoupetikd vaicbntn otig
OVOUOAEG TOV EMPAVELOV £PAONC, KON Kot OTav elval amelpoehdyloTes. ZNUELOVETOL OTL GTO TEIPANA LOg
N Hoppdpvn emEAveLn TG PAONS NTAV ETITEOOUEVT] KOl AEOGILEVT] LE LEYAAN EMUELELD KoL TO. ELACLLOTO TOV
Kdtw edpmv TV PdBpmv NTav Katepyasuéva ce punyavovpytkn mAdvn. Ev tobtolg amodeiymnke yio po akdun
@opa Ot Ta. ehevbepa edpalOUEVO COUATO 08 GLUTEPIPEPOVTAL OC OTOAVTMS oTEPEE, dNAadN va apyilovv va
Mkvifovton 0tav 1 emtdyvvorn PAong ™G TOc0oTO TOL J EEMEPAGEL TNV OVOAOYID TOV GLGTAOTOC (AOYOG

dtdloTaong £0pag TPOG VYOG), AALG ATOKPIVOVTOL Y10, UKPOTEPES DIEYEPCELC.

o Jlapatmnpeiton 611 avtibeto pe T Oswpic TOL AMKVIGHOD TOV OTOADTOC OTEPEDV VTAPYEL L0
«yevdoidlomePiodoy EaPTOUEVN OO TIC Ol0GTAGEIC TOV GLOTHUATOG KOl TIG UIKPOOVOUUAIEG TV edpdV, e
OTOTEALECLLO TO GUGTNIO VO TOPOVGLALEL PovOpUEVA GUVTOVIGHOD (PAETE KaTaypapEg Yio AoyoplOiKy Gapmon

GUYVOTNT®V).

e Adym 10V MKVIGHOD Topatnpeiton LeEYAAN evicyvon tng kiviong oty Kopuen tov Bdfpmv Kot akdun
peyoAvtepn oto avotepa onpeia tov ekBepdtov (PA. oy. 6-9). To eawoduevo NTav WOUTEPMG EVIOVO GTNV
mepintoon ¢ Ankvbov, émov mopatnpRONKe N peyoAvTePn evioyvorn LETOED GEIGUIKOD TPOGOUOIMTAPO, —

Babpov cg OAEG TIG dOKIUEG KOL GTIC SVO PAGEILS.

e H emppon TOV HWKPOAVOUIAIDV TOV E0pDV EYEL MG GUVEMELN UEYOAEC SLOPOPEG GTNV OTOKPIGT Ylol
emovaiopPavopevn o Siéyepon. H dopopéc avtéc avapépovial T0G0 6To €0POG OGO KOl GTO TEPIEXOUEVO

GLYVOTITMV.

e [ tovg avotépm Adyovg dev umopel va yivel pe Tig dtbéoiues avaAivtikég pebodovg n poPieyn tng
OTOKPLOTG TOV CLUOTNUATOV ALTOV o€ oelopd. H apBuntcn tpopfreyn pe m pébodo twv dokprtdv ototyeimv
(mpoypdppoto. UDEC kou 3DEC) mhoyel katd to 611 dev AapuPdvel va’ Syiv T ONUOVTIKY ETPPOT TOV
TPAYUOTIKOV cuvOnKdV €dpacng (LKkpoavouaAies, popéc KAT), Evd 1 TPOCOUOIMGCT UE GTPOPIKO EAATHPLO
TOV TPOYUATIKOV GLVONKOV BACEL TOV TEWPAUATIKOV OES0UEVMOY 08V UTOPEL VO OMOSMGEL TNV TPAYLOTIKY

Kivnon A0yw g U YPOUUKOTNTOG TNG AKVIGTIKNG 0TOKPIGG.

o Katd ™ StipKeln TOV TEPOUATOV KATOYPAQTNKOY UEYOAEG LETAKIVIOELS TV onueinv Tov Badpov Kot
TV ekfepdtov mpog OAec TIC d1ELOBVVOELS, AKOUN KOl OTIG TEPITTMOCELS TOV 1) OLEYEPCT NTAV TPOG Lo PLOVO
devbvvon. H pkpn mopapévovoa petokivinon oto téhog kdbe O0KIUNG Oev LTOONAMVEL TIC HEYOAES

LETAKIVGELS 01 0TTOleg EKONAMOT KAV KATA TN J1GPKELN TG CEIGUIKNG O1EYEPONC G€ OAO TO eKOEUATA.
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o O Mkvioudg €Yel ®G OMTOTELECUO TN OTLYHLOHO GLUYKEVTIP®ON TACE®V GE MEPIOYES TOV TEPTYPAUUATOSG
TV £3pdV. Xta pev Pabpa dev mapovcidotnke Kapio eBopd Aoym g maperPoAng TV EAACUATOV KoLl TNG

okotiag. [Tapovsidotnkay Opmg amoAeTicELS GTA TEPLYPAULOTO TV EKOENATOV.

e To ovomua otepémong amodelyTnKe TOAD AMOTEAEGUATIKO OKOUN KOl Y10 OKPOIEG KATATOVIGELS. TNV
TPOTN PAoN TOV JOKIUOV Katéppevce 1 ANkvbog ywo katamovnon pe 1o 70% tov ceopov g Kolapdroc.
Metd v emavadiactactoddynon tov meipov (Siauetpor 12/9 mm évovtt @8/6 apykadg), N Aqkvboc, dmmg Kot
Ta GAla exBépaTa, dvtebav Tig akpaieg Katamovioglg tov 110% tov oeiopov ¢ Kahapdtog, Tov 6elopod tov
ABnvav Kot Tov TervnTol 6ecpov. Kapyn tapovciacoy HETE TV OAOKANP®GT TOV SOKIUMV KOl 01 TEPOL TNG

eMTOUPLOg TAGKOGC.

Ot TpoxTiKéG VTOJElEElC OV TPOKVTOVY OO TO TAPOV EPELVNTIKO TPOYPUUUO Yo TNV £€kBeon

OPYOIOAOYIKAOV OVTIKEWEV®V G€ VYiKopuo Babpa ival ot akdAovOEG:

o H éxbBeon apyotoloyikdv avtikelwévov oe vyikopua Babpa ehevbBépac edpalopévov oto dGmedo Ue
nopepPforn melpwv, ot omoiol eMTPEMOLY AVEUTOOIGTO AMKVIGUO, €ivol aGQOAIG Kol ETAPKNG O GEIGUIKN

KOTOTOVNON OKOLLOL KoL Y10, TTOAD PEYAAES KATOTOVIGELS.

e T va eivar avepnddiotog o Mkviopds Ba Tpémetl o1 meipot va £xovv EAAPPDOS KOLOVPOK®VIKY LOPOT|,
EMOPKN OITOUN KOl KOTOAANAO WUAKOG TPOKEWEVOL VO OOTPEMETAL 1| OVOTPOT| GE TEPIMTTMOOT OKPUI®V

KOTOTOVI|GEMV.

o  Oa mwpénel vo AapuPavovtor OAC To TPOKTIKG HETPO Y10 TOV TEPIOPICUO GTO EAGYIOTO TOV AVOUIAIDY

TOV £0pdV, 0eG0UEVOD OTL 1] AOKPLOT) OTO GEIGUO EMNPEALETOL CNUOVTIKA OO QUTEG.

e H dwpdpemon okotiog ota KATm dKkpa Tov BaOpmv kot 1 mapepfoln ELaoUATOV HE UNyOovOLPYIKI
emmédmon  e€acearilovv ™V 7mpooTacic TOV evaictnTOV oKU®V 0md OTOAETIGEC KATO TO AKVIGUO.

AvTicToLEC TPOSTATEVTIKEG TUVIEG AKUOV Eival cLUVNOELG TNV apyaic 01KOOOUIKT] (VTOTOUEG).

o Oa mpémer vo AouPdavoviol UETPO TPOCTAGING TOV OKU®DY TOV TEPLYPAUUOTOC TOV E0PpMV TOV
apYOOA0YIKOV aviikewévov. H moapegpfol ehaocpudtov tov omoiov 10 mepiypappa Ppioketar evtdg tov
TEPLYpapupatog g €dpag (scoyf mepimov 1 cm) Bonbder v mpootacioc TV akpmV, HoAoVOTL KodoTd TO

avTIKEIPEVO padIvOTEPO.

o Toa oapyooroykd oviikeipeva mpénel va givol KoAoouvinpnuéva (CLVOECEIS KOl CUYKOAANGELS
Opavoudtev) Kot 10ig To VYNAITEPA AKPO. TOVG, 0EO0UEVOL OTL KOTE TO AMKVICUO OVOTTOCCOVTOL UEYOAES

AOPOUVELKEG OUVALELS, Ol OTTOIEG Etval dSLVATO Va. £YOVV KOTOOGTPETTIKEG GUVETELES Y10, TO £KOEQL.

To cvumepdopota, ol TPoTAcelS kKat 1 PAST SESOUEVOV TOL TAPOVTOG EPEVVITIKOD TPOYPAUUATOC EIVOL TTOAD
yprowo yuo to YIITTO kot ta emomtevdpeva, povoeio. O OAXIT Oo pmopovoe vo, kowvomoliost mpog to YIITIO
v 1Mk €kbeon TOv TPOYPAUUOTOC, TPOKEWWEVOL Vo cuvtayxBovv ov oyetikég odnyieg ywoo v ékbeom

OPYOLOAOYIKADV OVTIKELUEVOV.
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