EOGNIKO METZOBIO IOAYTEXNEIO ONOMATEITIQNYMO XTIOYAAZXT....
TOMEAX AOMOXTATIKHX
EPTAXTHPIO QX 1 e
E&étaon oto ua@nua
KATAXKEYEX ATIO Q.X.
tov 8 &&. Te 13-9-2017
Adpkela 3h Aravtiioate oe 6lo. o epawtiuota. Emitpénetar uovo n ypnon tov Towoloyiov. To kKivitd THAEQWVO. TPETEL VO, EIVOLL
ATCEVEPYOTTOMUEVA, (O)1 OTADG TIOTNAG).

nqtpoe 1° Xe TAaoTipa Toyio ®TAGHEVOL GKUPOSEUATOC:

a) ['atl yiveton n mepioeiyén tov akpaiov teploy®@v (otoryeimv); (AmaVTACELS TOL TOTOV: «Y10 LEYOADTEPT) ACOAAELOY, «Y10
amopuyN yabvpng actoyiog» dev elval ETOPKELS).

B) ITowot unyavicpol avtictéKovtal 6Ty STtk oAicOnom otovg aprovg dlakomig epyaciag; (dev {ntovvtotl THmoL, povov
GULVOTTIKN TTEPLYPOQT] KAOE unyovicpod Kot o TpoOmog pe Tov 0noio cuUBAariel o kKabévag).

v) g vroloyiletat n tkavoTiky TEpvovoa oty Pdor-tovg (dev {ntovvtal akpiPeic TiHé, apkel 1) SLATOTOGCN TG

amaitnong). (Bafp. 1.5)

Zntmpa 2° Yrnootolopa dwatopng 0.30%0.30m éxer ondiopod 4025 (éva oe kabe yovia), a.(mPa)

d;=0.06m, B500C «ai givar amd €161K6 GKUPOSEN TOV OTOIOV TO SIAYPOp TAGEDV- QRIS

TOPOLOPPDCEMY QUIVETOL GTO Gy (TIHEG oxedtOoUOD), Yopis Tepiopryén. Na Ppeite - . — ;

TNV TAAGTIHLOTNTA KOUTVAOTI TV OTOV 1) a&0VIKT] SUVOLT TOL VTOGTLADHATOC Etvol I v e (L)
Ng=550.8kN (\mtiky, Ty oyedioopot). I'a v kapmvlotnta, Stappong va 2’ — “O—‘

YPNOLOTOCETE TIC GYECELG TOV OIVOVTOL GTO KEPAANLO TEPT AVYIGHOV KOl E1OIKOTEPA
otV HEBodo avdivong PAcet TG OVOUACTIKNG KAUTVAGTNTOG. Ayvogiote omoladnmote tepiopryEn (eviaio LAIKO eviog Kat

extoc mopnva). 0,11 dev diveton Ba extiun et dikooroynuéva amd Tov Meretnt. (BaOp. 2.0)
Zqtpa 3° Oleg ot dokoi Exovv Ti¢ 1616 S10OTACELS, Q@3c 3o ""-—E{f - 300 — _f’ﬁo

0.30/0.60m, tovg i610v¢ omAMopODG Kat TI iB1EC POTES AVTOYNG
Gvo kot kato nélpotog: M=M=135kNm kot dituntoug
owvdETHPES 6TabEPODE o OA0 TO pfKog O6/150mm. Meta&h
v dokdv BI'ZEB kot EZI®E vadpyovv midkeg mayovg 0.20m
e oeéhpo eoptio qk=8KN/m? cuvteieotrc y=0.6 ko1 e
poptio emcoaldyeng gk’=1.5KN/m? (yapoxtmpioticég TéG).
Meta&d Tov dokwv ABEAA kot AE@HA dev vtdpyovv mAdKeS.

Y70 TAAIC10 TOL KOVOTIKOV EAEYYOV TEUVOLGOS TV OOKDV
AEZ, 1 onoio amAovoTtenTik®g Bempeitor amimg edpaldpevn
otV 606 I'l, {ntovvrat:

1. No oyediachel 1o SIypoppo TEPVOVCAG IKOVOTIKOD EAEYYOL ° | pd !
Kot unkog tov dokdv AEZ. To id1o fapog e dokod o - _a[;%
aryvoeital. : ! P

2. Na eéetdoete av o1 otafepol 6 OAO TO UKOG GUVOETIPES . | '
®6/150mm grapkovV Yol TV IKAVOTOINGT TOV IKOVOTIKOD 0! u T
eAEyyoL Kal TNV omaitnon mept eloyioTov omAGUoD e Z @
SLOTUNCEMG Kol PEYIOTNG AMOCTAGEMG TV GLVOETHPWOV VIO ‘ @L @ _ﬁ @

ogopd. Av Oy eogic Tt Ba Tpoteivate? Inueidveral 0Tt
otV péon mhactipdtnTo, dev e€etdletal ) TomobEtnon
16010y MVIOL OTAMG LoD (EAeYY0G TOV «O»).

e s
== ¢e/fﬁa}jﬂﬂv@f o

Aivovtou: katnyopio mhaotipotntog uéon (DCM) yre=1.0, T E 2 L ,:5? *.\;
okvpddepa C30/37, ydivBag B5S00C, d;=0.05m. Awopnkng @20. o5 @ 2 ID_V‘ Is
0,11 dev divetar Ba extiunBel dSikoodoynpéva omd tov Meletnt. Faem &5 m

(BaOp. 3.0) Tounl-T Toun B-I

2vveyileral oty micw celida

2vvéyela ano Ty micw celioa.



Zitna 4° e 1667e10 KT1p10o, didetar ) oTPEn LovolOikng TAGKag eviaiov mhyovg h el KukALKOD VTOGTLADGUATOG SLOUETPOV
@, cOppova pe TV KaToYn Tov YNUaTog. Oempeitol 6TL TO LTOGTOHAMUA EIVOL ECOTEPIKO Kol VTAPYOVY EMAPKY TOLYDUOTAL,

wote vo VIOKELTOL 6€ KeEVIPIKY OAym ywpic poméc, omdte P=1.15. To afovikd @optio oyedlocod 610 VITOGTOAMUA Eival
Nea=1800KkN.

Zntodvrar:
1. Tw mdyog mhakag h = 0.50m, va vroloyioOei n ehdyiotn diaueTpog, O, TOL VIOGTLADUATOG Y10, VO, ETCPKEL 1) 6TNPIEN
g mAdxag Evovtt didtpnong (EAEYXOG VRrd,max)-
2. Tha dupetpo vrootviodpatog @=0.40m woi wéyog midxog h = 0.60m:

o) va eeyyBel av n TAdKo eTapKel pe OTAIOUO S1ATPNONG, 0YVOOVTOG TV VTAPEN TG OTTNG Y10 TNV OLEAEVGT) TOL
ay@yoL UNYAVOAOYIKMV Kol BE®@P®OVTOC Y10 TOV OKOTO OLTO TG 1) T GYESOGHOD TNG OVTOYNG o€ dldTpnon
Lo TAGKAG He OTAMOHO S1GTPNONG, VRdces, TPEMEL VO efvor pikpdtepn amd 1.5Vrdcl, Omov Vrie M avtoyf oe
ddtpnon yopic omhoud ddtpnone. (Na Bewpnote, amlovotenTikd, 4Tt 10 aEoViKO 6T0 VTOGTOAMLE TOPAUEVEL
apetafAinto Neg=1800kN).

B) va mpocdiopicete TV amdoTACT) TG TEPIUETPOV, Uoyt, ATTO TNV TOPELE TOV VITOCTVAMUATOC TEPOV TNG OTOI0G
dev amatteital omAopdg d1dTpnong Kobmg Kot

Y) TV €AdyLOTN amOGTACT, S, TNG OMNG MOTE va pmopel va ayvondel n dmapén g Katd tov leyyo &vavti
dlatpnong.
3. T koTookevaoTikohg AOYOUG, 1 TEAIKN yewueTpia Ba gival: diduetpoc vrootvdmduatog ©=0.40m, wdyoc mAdKOC
h=0.60m ko1 1 amdGTAGN TOL AYWYOD Pnyovoloyikdv S=2.50m. Xg avt Vv Tepintwon, vo diepevvnbel Kotd TOGovV
N mAdKo emopkel pe N yopig omAopd oidtpnong (Nao Bsmpnote, amhovotevTikd, 6Tl T0 AEOVIKO GTO VTOGTUAMLLN
napapéver apetafAnto Neg=1800kN). Av amatteiton, vo vroloyicete avtdv tov omhoud (mAnbog kat Siduetpog
papdwv) (Bewpnote sr = d/2), kou va dei&ete tov omMopd og pia tepipetpo o€ omodotacn 1.0d omd v moped. No unv
eréyEete eAdyIOTN OLAUETPO OTAGLOD JLATPNOEWDS KOl PEYIOTT OmOGTOCT GUVIETI|PMV GTNV TEPIUETPO OTAIONG.

Agdopéva:

Yivpodepa C25/30, xdAvpag BSOOC. OvopaoTikn EXKAAVYT OTAMGU®DV Chom=30MM Gvem eite kKatw. Na Oewprioete 0T and Tov
VITOAOYIGLO EVOVTL KAUWEWMC TNG TAAKAG, GTNV TEPLOYN TNS OTNPIENS TOTOOETOVVTOL dVO EGYAPES SIOUNKOV OTAGU®V (Av® Kot
Katw) ®20/250mm og kdbe dievbvuvon o€ peydro mAdTog g KdToyng. (BaOp. 3.5)

! VRd,cs:O.75VRd,c+1.5(d/Sr)Aswfywd,ef(ll(UJ_d))SinOCSl.5VRd,c



AmavTi ol Kol TpoTact fadporoyiog

Zqtpa 1
a) Ta Tovyia £govv pikpd mhdtoc OMPBOpeVN Teployns Kot dpa yabvprn Kaurtikny actoyio. o tnv
BeAtiowon kot v e€ac@dAoN TAACTIUNG KAUTTIKNG COUTEPLUPOPAS TEPIGPTYYOVLE TIC OKPOIES
TEPLOYEC LE KAELGTOVG KO KOAG aryKup@uéEvoug cuvoetnpeg (BéPata kat 1 aaitnon mepi
EAUYIGTOV TAATOVE TOL TOLYDOUATOS GUUPBAAAEL EMionc 6° avTO, AL 0VTO dev To (nTovcapue). H
neploPyEn exteivetan péypig evog PaBovg e OAMPOpevNg Ldvng, TEPAY TOL 0TTOI0V OV VILAPYEL
Kivduvog amo@Aoimwong Tov 6KVPOIEUATOC (1] TaPaUOPP®oN £xel petmBel Katw omd to 3.5%0),
TPOGPEPOVTOG ETGL GTO AKPO OVENUEVT] TOPAUOPPMOOT] AGTOYI0G TOV GKVPOOEUATOS, Ecy, UE OAES
T1G EVVOIKEG EMMTMGELS TOV AT cuvendyetat. (Babp. 0.5)
To yeyovdg 6t1 01 TLKVOT CLVIETNPES, EKTOC OO TNV AOENON TNG TOPAUOPPDOCNG AGTOYING TOV
OKLPOOEUATOG, TPOCTATEDOLV KOl TIG SIOUNKELS pAPOOVG Atd AVYIGUO, OEV ATOTEAOVGE LEPOG TOL
EPWOTNLOTOC.
H amdvnon «...yw v adénomn mg TAasTILOTNTC, YOPIS va eEgdikeveTal, dev a&loroyeitat. H
TeEPIoPLYEN TV AKPp®V deV GUUPAALEL GTOV IKOVOTIKO GYESIOGLO TOV TOLYMUOTOS EVAVTL
TEUVOVGOG.
B) Ot unyaviGol TOL AVTIGTEKOVTOL 6TV JUTUNTIKT) OAIGONOM 6TOVE apLOVG SLOKOTNG EPYACTOGC
(otnv Bdom kuping) TV ToyOUdTOV givor:
o 1 TP HETAEL TV OEMPAvELDVY (e£opTaTal amd TNV AEOVIKY] OVVALT, TOV GUVTEAESTN
PPN, T0 VYOG ™G OAPOIEV G LDdVNG GTO OTTO10 Ko avaTOGGETOL 1) TPPT)
e 1 0pdot PANTPOoL TV Stunk®V paRowv (eaptdtol omd To eUPaddv TV pafdmv Tov dpovv
oG PANTPO, 0ALA KOl O TIC AVTOYES GKVPOOEUATOS Ko YaALPat)
® KL, OV OEV ETOPKOVV Ta TPONYOLUEVA, 1] GVUPOAN TPdSBeTV AoV, KaTd 6V0 devbivaelg,
PAPBOWV (GUVEKTILOVTOC TNV OVGLEVT] ETIMTOGCT GTNV KOUTTIKN VIEPOVTOYT)).
(BaOp. 0.5)
v) H wavotikn tépvovca vtoAoyiletal o¢ o Tposadénon g TEUVOLGOS TOV TPOKVTTEL Amd TNV
avéivon. H mpocadénom avt) e€aptdton amd Ty Katnyopio TAACTILOTNTOC Kol KATA BAon
Aafaivel vmoOYN TOVE EENG TOPAYOVTEG:
® TNV KOUTTIKN VITEPUVTOYN TNG PAoems ToL TOtY®UATOG (0 TOTOOETOVUEVOG OTAMOUOG UTopEl
Vo Elval GNUOVTIKG LeYOADTEPOC OO TOV ATOITOVEVO OO TV aviivon) (Tpocoyn: oto
TOLOUOT, 6€ avtifeon Le TIc SoKovg, Exovpe UOVO pio TAOGTIKY pomth oty Pdon).
e TNV ALENUEVT GLUPOAT TOV AVATEP®Y KAVOVIKOV LOPPAOV LETE TNV EUPEVIOT TV BAaBaV,
Y10 E0KOAUTTO GUGTILLOTOL.
O 1pOTOC VTOAOYIGUOV TNG IKAVOTIKNG TEUVOLGAG GTO, TOLYMUOTO OUPEPEL ATd TOV AVTIGTOLYO
VTOAOYIGUO Y10 TIG dOKOVG.
(BaOp. 0.5)
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[Ma va yiver arAobotepn 1 doknon, d00NKe Eva «E101KO» oKVPOOEND LLE TO EIKOVICOUEVO

LAY PO TACEDV TAPALOPPDCEMV (OTTOPVYOLE VO TTOOUE OTL TPOKELTOL Y10 TEPIGPLYUEVO
OKLPOOEND MOOTE Vo UV xpecOel va vtoloyisBovv 1 mtepioPtyEn, ot 1010TNTES TOL TEPIGPLYLEVOD
KOl U1 TEPLGPLYUEVOV CKLPOOEUATOC, VO ANeOel vtoOyn N aroproimon KAT.)



Onwodnmote dev LIToPovV Vo YPNGILOToOoVV TivaKes, 8/T0 AAANAETOPAGEMC, GUVTEAEGTEG
TAPOOTNC KAT LOG KOl TO CKVPOOEUD £YEL DUPOPETIKO S1AUYPAUUO TACEDV TOPAUOPPDCENDY OTTO
10 cLUPaTKS. Oa mpémel va vToAoY160el 1 OATTIKY dVVaUN EVTOS TNG SLOTOUNG OAOKAPOVOVTAG
TIC TAGELS.

[Maoctipdto kaprvrothtev opiletat og: ur=(1/R)J/(1/R)y.

[Ipénetl va vwoloyicovpe TG VO KOAUTVAGTNTES: GTNV A0TOYI0 KOl TNV dtoppon.

"o v aotoyia: oto katmdtepo Tufua g OAMPBouevnc (dvng (oto 0.20X) ot tdoelg Tov
OKLPOOEUATOG EIval TPIYOVIKES (EUPaOOV TPLYDVOL) evdd 6T0 avdTePO 80% Tt OMPBOUEVN g Cdvng
o1 thoelg eival otabepés (epuPfaddv opboywviov).

IpocéCate: aotoyia okvPodENTOg Ecy=-10%0 Kot Oyt -3.5%0.

Téom oyedlacpov Tov okvpodépatog 17MPa (emitndoeg d00nke amevbeiag n TN oxESOGHOV Kot
OYL M YOPOKTNPLIOTIKY], Y10 VO U1V UTAEXTOVV Ol TOVOACTES LE TO 0cc=0.85 11 1.00)

["a v dwppon: Ba propovoe va epapprocdet 1 idia dradikacio, oALY, Y10 ATAOVCTEVOT),
(nmonke va ypnoyomomBei | oyéon mov divetat Yo TNV KAUTLAOTNTO d1opPOoNG GTO KEPAANLO
TOL AVYIGLOYD.

O avtiototyeg poméc (aotoyiag Kot dtappons) dev ypetdletar vo vroroyisHovv.

Ipocé€ate: T v OAmTiIKn SOV TOL GKVPOSEUATOG OEV LTOPOVV VO ¥PNCILOTOMB0VV Ot
ovvtereotég 0.8 1 0.81 (o1 omoiot, £yovtag oAoKANPOGEL TG TAcELS KaBvwoc tne OMPBopevng
Caovng, divouy TV HEST] TAGT TOV GKVPOOERATOS) O10TL AL TOT IGYXHOLV Y1 TO GLUPATIKO O1EypOLLLOL
TOV GKLPOOEUATOG, Y1 aTO 1 AoKN oM £0M AVONKE e SOKIUEC.

[Tavtag, £vac mapatnpntikdg Lmovdactig, PAETovTag 01t 6to 20% g OAMPBopevng {dvng ot
Tdoelg eivor Tpryovikég kot 6to vorouro 80% ot thoel sivan atabepéc, Oa vroldyle Tov
OLVTEAEDTY TNG HéoMG Tdong ¢ eEnc: a=0.2*0.5+0.8*1.0=0.9.

Ymobétovtag (ko emPePaidvovtoc otny cuvEyeln) OTL ATavTeS 01 OTAIGHOTL £xoVvV dlappevoet Ha
gvpiloke To Vyog ¢ OAPOuevng Lovng: 0.9xbf=N dpa x=550.8/[0.9*0.3*17000]=0.12m dpa
(1/R)y=10%0/0.12=83.3%om.

Omo10¢ dev AUTIOAOYNGE TNV EMAOYN-TOV Y10 TOV VITOAOYICUO TNG LEOTG TAONC aupatpeiTan
BaOp.1.0

H doxnon nOeie va deiler tv ueyain onuacio tne Topopopemons aotoyiog 100 GKOPOOEUATOG.
Kavovike, Qo vrnpye kar to &g epaotnue (to omoio telika dev 000nke yia vo, unv emifopovlei n
doxnon): Iloon Oa groy § TAAGTIUOTYTA KAUTVAOTIITAVY AV TO OLAYPOYUC TACEWY
OPAUOPPDCEDY TOV GKOPOOEUATOS HTAV TO YVOOCTO cOufatiko: wapofoin usypt to 2%o kai
opBoyavio uéypt to 3.5%0?

11dJ1 pe dokiuég, mporvmrer 0Tl Y1 ca=-3.5%o, £51=2.26%0 (PA. oynua woapoxdtw) (o1 Zrovdaotés
0 T0 EMPELALDTOVY) EYOVUE 1G0OVDVOUID EGCDTEPIKWV KL EEMTEPIKWDV OVVAUEWDY OPC.
(1/R)y=(3.5+2.26)%0/0.24=24%m™ ko dpa mhactiudtnro KoumviotHtwy (1 KoumvAidTnTa
owoppong éotw(?) ou dev orraler) dpo.: ur=24120=1.2 (évavu ¢ tyung 4.1).

Lapotnpnoote aTo O16YPOLO. THS TOPOUOPPDUEVHS OLOTOUNS (PA. XELPOYPOPO) OTI TO DYWOS THS
Or1p0uevng {ovng mopEUELVE TPAKTIKWGS TO 1010, OTOTE EMPELALMDVETOL TO YVWATOV OTI i
KAUTLAOTHTO 0.6TOYIOC (1] OTola emiong Yplpetar: €lX) eivar mepimov avdl.oyn the
TOPAUOPPWCHS AGTOYIAS TOV 6KVPOoOEuaTog (10/3.5=4.1/1.2).
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Apa, tiBevtar @6/135 movton, 6mo10G OV TPOTEIVEL TOGOTIK( TOVG ATTOLTOVUEVOVS GUVOETNPES
agatpeiton fadp. 0.5 (O cuvdetnpeg EKTOG TOV KPIGIH®Y TEPLOYDV TG dokov EZ-kon poévov o’
aVTNV- O UTOPOvGOY VAL APULDCEOVY, OAAG dEV TO {NTOVE).

BaOpoioyia:
3.1 Alypoppo TEVouc v padp. 1.5
3.2 Yvvoetnpeg faOp. 1.5

Yuyva AaOn: 1) IF'ovieg katavoung tov eoptiov oTig dokove. 2) Xtov KouPo Z dev umopet vo
oynuaticfel mAactiky apBpwon: 610t aPeVOS 610 Z OV LITAPYEL VTOCTOAMLL OGTE VO



oynuaticOel kapmtopevog KOUPog Kot apetépov M dvctpeyia g dokov I'ZI dev Bewpeiton tcovn
OTL umopet va dnuovpynoel TAactikn apdpwon oty 60kd EZ (mpodxeiton GALDGTE Yo EUUEST)
oTpEYN M omoia £T01 KU 0AMOG ayvoeitat), £To1 1 d0oko¢ EZ €yer povo pio mhaotikn ponr) oto E.
3) ZT1¢ IKOVOTIKEG TEUVOVOEG UTaivel To kabopd UKo (N TAaGTIKY pOT OvVATTOGGETOL TNV
napeld g dokov). 4) Katd tnv evadliayn g opdic ToL GEIGUOD, 1] TELVOLGO AOY® TMV
KOTOKOPOLO®V QOPTIOV Tapapéverl 1 101 (0ev aAAALeL), eV dAAALEL TPOCTLO 1) IKOVOTIKY)
TEUVOLG O (TPocHaalpeital GTNV TEUVOVGO TOV KOTAKOPVY®Y POPTIMV).
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