EOGNIKO METZOBIO [TOAYTEXNEIO
2XOAH ITOAITIKON MHXANIKON
EPTAXTHPIO Q.%.

X1onponayéc CKupOIENQ
Tov 7% €&, TIA 25-10-2019, 3° MéOnpo: Bain kapysog!

Holadtepa, 6Tov 01 TOOTNTES TOV DAMKOV NTav YoUNAEG (OKVPO-
depo pe fu=8MPa kot yahvPag pe fix=220MPa), n dwctacto-
AOYNON TOV KATACKELMOV 001 YOVUGE GE SLATOUES GYETIKA OYKMOELG
KOl 6€ TAGELG GKLPOSEUATOC YOUNAEG, EVAD 1) pPNYHATOOT TaV TOAD
OTAVIO OTNV QAOoT AELTOVPYING. ZVVETELD CVTOV NTAV, GTIG GLVNOELG
KOTAOKEVES, VoL unv Tapovctafovton TpofAnpata ond vrepPoikés
TOPAPOPPAOCES 0TV PAon Agttovpylog. Xnpepa OpmS, M xpNon
VAK®OV DYNAOTEPNG TOWOTNTOG KOl Ol UEYOADTEPES OIOLTIOELS
OPYITEKTOVIKNG Kol owovopiog, emirpémovv Tnv peioon tov
SlTOU®Y Kol TV ovATTLEN VYNADV TAGEMV 6TO GKLPOSEUN TOV
TOPO. T EVOEYETAL VO, PIYHOTMOVETOL OKOUN TEPIGCOTEPO OTNV
@aomn Aettovpyiog. Amotédecia ToOTOL gival 1) avEnon TV PeAdv.
Eipaote vroypeopévol Aowdv va gléyEovpe Kot va meplopicovpe
TIG TaPAPOpP®Ocel;. Ol TUPAHOPPOCES UTopovV va gival BEAN
Kapyemg, LLETATOTCELG, aAloyés  Khioswg, YOVIOKEG
TOPALOPPDOCELG K.AT.

Ot xataotdoels Katd TG onoieg ot VIEPPOAIKEG TOPALOPPDOGELS
UTOpovV Vo ETNPEAGOLY TNV OCQUAELD TNG KOTACKELNS dev Ba
efetaoBolv €3 Mg Kol aQOpolV TIG OPLIKES KOTUGTOCELS
aoToyiag.

To TpofArLOTO TTOV TPOKAAOVVTUL OTTO TIG TUPOUUOPPDCELS KOLL TTOV
aQOPOVV TIG OPLUKEG KOTOOTACELS AetTovpylkOTNTaS GYeTilovTal e
T1G €ENG TPELS TAPAUETPOVG

e  Epedavion

e BMldPeg un oepoéviev otoygiov

e Meiowon ™G AETOLPYIKOTNTOG, YPNOTIKOTNTOG KOl
OQEMPOTNTAS TG KATAGKEVTG

Ewwotepa :

o) Epodvion:  Znpovtikd  BEAn  kdpyemg  mpokoiodv

gvoyAnon kot avnovyia otovg ypriotec. To avBpdmivo pdrt dev etvan
ol evaicOnto ota PEAN Kot €161 apkeTd peydreg Twég Oa
pmopovcav vo eivar ovektés. T'evik®dg, TIPES TOL GUVOMKOV
Bérovg kapyems a<l/250 givon avektéc.

B) BMaPeg oe pn @épovta dopucd otoryeio: Eivar icmg m
OMLLOVTIKOTEPT GLVETELN TOV LITEPPOAKMV Peldv. EkdnAidveton pe
POYUEG OTOVG OYMPLOTIKOVG TolYovg kot pe Opadon tov
varomvakov. Eoto yio mapddetypo toryomotio ndve o mAdia
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Xyfqpa 1: Hopapodpemon mhdrkog 1 onoia otnpilet toyyomotio: To
BéLog a cuvodedeTar amd i LEGT YOVIOKT TOPALOPPMOOT), Y,
1 omoie. CLVETAYETOL SLUTUNTIKES TAGELS, T, GTNV TOLYOTOU Kot
KT’ EMEKTOCN KOPIEG EPEAKVOTIKES TAGELS, Ot.

TNo va punv pnyrotmBet o toiyog Tpémnel 1 EPEAKVGTIKY TAOT, Oy, VO
glvar pikpdTeEPN OO TNV EQEAKVOTIKY OVTOXN TNG TOLOTOUNC:
o=1<fi | =yG<fi § y<f/G.

Aniadn ywo pa cuvnBiopévn toryomotia pe (éotm) fi=1MPa ko
G=150MPa, n avekt YOVIOKN TOPALOPPOOT TPENEL va. glvar
y<1/150. AAAG y=ym=a/(1/2)=1/150 apa a/1<1/300

To 6pto avtd pmopet va kopaiveror and 1/250 yio natdpato Tov
@épouv un gvaicOnto dtaymplotikd (cvvoikd BErog) Emg 1/500
Y0 TOTOUATA TTOV PEPOLY gVaicONTO StoyploTikd (BEAOG petd
mv  tomofémmon Tev  doyopotikdv). To  PéAn  avtd
vroloyilovtol yuo Tig olovei-povipeg dpdoeic.

v) Meimon g AelTovpytKOTNTAG TG KOTOCKELNG
[opoadetypoto tétoumv Kataotdoemy givar :

o Tymuotiopog BuAdKkmy ¥8aToG ' eMinEdES OTEYES

e Avclettovpyia Bupdv Kot TopabipmV (PPoKEpIGLLL)

o Kaxn Aettovpyio pnyovnuitov

*  Aovioelg Kot Kpadaool

ATTAAAATEX

o tov éleyyo TtV mapopopedoemy dgv gival amapaitnTog
TAVTe 0 AVOAVTIKOG VTTOAOYIGHOG TOVG. Tig mePlocdTEPEG POPES
etvar wcavomomtikol omAol Kavoveg, OT®G OpPlOKEG TILES TOV
Adyov avoiypatog mpog to otatikd Vyog (I/d). Ag dovpe mmg
UTopodV Vo TPOKOWYOUV, TEAEIDG TPOGEYYIOTUKE, OPOUNTIKES
TWéG Tov Aoyov /d:

Ecte® vy mopddetypo opuQiEPEISTOS QOPENS E OUOLOLOPQO
@opTio. Metd v mapapdpeor| Tov £YOVUE OTL 1] KOUTVAOTI T
givau(Zy. 2)

€.,dx

Yyqpo  2:  Tlopapopoopévog  @opéag:  oxéon NG

kapmoAdmTog (1/1) HE TIG aKpaieg TUPAUOPPDCELS Ec KOL Es.

Amo ta tpia Opoto Tpiyva Exovpe Ot

X _adx _gdx _gite, dx and 6mov TPOKVTTEL: 1_&*e
r dx X d r d

2V 0ploKn KOTAGTOOT AEITOLPYIKOTNTOS (YOUNAES TAOELS

yéAvPa Kot orvupodépatog), pmopovpe va dexbovpe Ot :

€=0s/Es kot £=0/E. (Bprokopacte 6Tov EAAcTIKO KAAS0) OTOTE:

O, Oc
1 _E, E
r d
Agydpevot 6Tt M HeETAfOAN TG KAUTLAOTNTOG Eival Tapa oAtk
Katd pNMKog Tov @opéa (glval Opol He TO SLUYPOLUN POTTOV

C

"' To keipevo avtd npocapuodlet 1o kepdroio 13 tov BiPAiov «Quiicuévo okvpddepon Tov 6% eEopvon oTig amartioelg Tov Evpoxddica 2

K. T. TpéCoc, 3° Mabnpa, Béln kapuyewg, 25/10/2019
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Kapyemg) kor epappolovrag o Bedpnuo Mohr (conjugate beam
method)?, éyovpe:

Os . Oc O 4 OS¢
P iE Eepyd 3B B

d 1748 a
1

Anrodn, Tpokeévoy to aviypévo Bérog, a/l, va givar pukpotepo
oo Lo TN TPETEL TO GTATIKO VYOG va gival peyaddtepo amod éva
TOGOGTO TOV UNKOLS TOL (POPEN. ZTOV EMOUEVO VUK QOIVOVTOL O
TIES Tov Aoyov I/d cuvaptioel Tov TACEOV CKUPOSELATOS Kot
yéAvBa (oTV OplOK KOTACTOOY AELTOVPYIKOTNTOG, OYL TNG
aotoyiog) ywa a<l/250 kot Ec=28000MPa (ywo. a<l/500 mpopavadg to
OTOTIKO VYOG TPOKVITEL HITAGGCLO).

ivoxag 1: Tywég tov Adyov I/d yo tic omoieg a<1/250, Ec=28GPa.

o os (MPa)
(MPa) 120 | 160 | 200 240 280 320 360

52 41 34 29 25 22 20

47 38 32 27 24 21 19

0 (O |

43 35 30 26 23 20 18

10 40 33 28 25 22 20 18

12 37 31 27 24 21 19 17

14 35 30 26 23 20 18 17

Ao tov Tapomdve TivoKo TopaTnpovLE 0Tt :

o moAaldTtEPQ, LE YOUNAES TTOOTNTES VAMK®YV (.Y, 65~140MPa kot
o.~6MPa), Ntav apketd éva otatikd Vyog d=1/42 dote vo unv
amotteitol Eleyyog fErovg.

*  T®pa, OTOL oTNV PAcT Agrtovpyiog eivan .. os=320MPa kot
0.~8MPa, anarteiton éva otatikd vyog d=1/20.

BéBawa ot mapambve Tipég eivar mpooeyylotikés Kat dev Aafaivouv

VIOYT TOVG Kot GALEG peTaPfAnTé ot omoieg emnpedlovv ta BEAN

Képyemg. Tétoteg petafintéc eivor to yemUETpKd TOGOGTO TOL

EPEAKVOLEVOL  OTTAIOHOV, p, TO YEMUETPKO TOCOGTO TOL

OMBopevov omAoov, p’ Kot TO €100 TOV SOUKOD GUGTLLOTOG.

Koata tov Evpoxkmdoka, emrpénetal va pny yiveron £Aey(0G TOV

Bérovg Kapyemg 6TV 0 AOYog dvorypa/Oyog vroioyileton amwo

TIg TAPAKATO oyéoeirg (7.16.a) ko (7.16.b) kol dropOdveTon pe

oVVTEAESTEG TOV Aapfavovy vTéyn TOV THTO TOV OTAMGUOV Kol

ahdeg petafintéc. v eEayoyn aUTOV TOV OXECEDV Ogv EXEL

ANneBet vTdyn omoladNTOTE VIEPUYMST TOv ELAOTOTTOL (apPVMTIKD

Bélog).

%
é = 1{1 1+15,f, PO 430 fF, (p—O - 1] gav p<po  (7.16.0)
P p

1 L I L T
Po

p—p
omov:
I/d  eivor o emtpendpevog Aoyog dvotypo (UNKoG)/GTatikd DYog

2 T vo vmoAoyicovpe 10 Bélog KGpyeme, «poptilovue» TNV
ovluyn 60KO pe «POPTio» TO &/[ol KAUTLAOTNTOG KOTE PKOG TNG
doxov (oe povadec m™) kar vwohoyilovpe To «d/pa POTDOVY Yl TNV
eoption avty (dmAd oroxkAMpopa tov optiov). H «pomrp» (oe
povédeg m) etvor 1o Inrodpevo Pérog. (Emp.: Exel omov 1
TPOYUOTIKY SOKOG €xel UNOEVIKT PO, 1| GLLLYNG OOKOG TTPEMEL VOl
éxel undevikn PoOOon, Kot kel OmMOL 1 TPAYHOTIKY SOKOG EXEL
undevikn tépvovoa, 1 ovluyng d0KOG ExEl UNOEVIKT OTPOQN Kol
OVTIOTPOP®G).

K. T'. TpéCog, 3° Mabnpa, BéAn képyewg, 25/10/2019

K elvar  ovvreleotig mov efaptdton amd TO dopukd
ovotnua (PA. emdpevVo mivoko)

Po eivan 10 1060610 OTAMGLOD avapopdc = Vfy*107

p glvar to amarrovpevo mocootd (IIpocoyn: Oyt to
TEMKOG tonofetnBév T0G00TH OTAMGLLOV)

EPEAKVOUEVOV OTTAMGOD Yo TNV Toporafn TG pomng
MOy @optTiov oYedlOGUOD GTNV OpPlOKY KaTdoTOoN
actoyiog 6To KEVIPO TOL avoiypatog (Yo Tpofoiovg,
ot omp&n) (avnypévo 6to byd)

p’ glval 10 amAITOVREVO TT0c0GTO BAPouevoy onAcpod

Yo TV TapaAafn g pomng A0y popTinY oXESLOCHOV,
GTNV OPLOKY] KOTAGTOGT OCTOYI0G, OTO KEVIPO TOL
avotypatog (v tpoBdrovg, otn othpién)

e oe MPa

O1 oyéoeig (7.16.a) xar (7.16.b) €xovv e&aybel pe v mapadoyn

ot1, V1o T KatdAAN Ao poptia oyedtacov yio Ty OKA, 1 téon

T0V YGALBO o pio PNYMATOUEV OlOTOUN] GTO KEVTIPO TOV

avoiyHaTog oG 60KoD 1 TAGKOG, 1] 6T oTtPIEN VO Tpooiov,

givonr 310MPa®. H tipny awtr| efvorl apketd cuvinpnrikr ko évog
axpiféotepog vroroyopds Bo dmoet pkpoTepes Taoelg. Otav ot

Tao¢elg Tov YdAvPa eivar pukpotepeg oamd 310MPa, ot Tipéc mov

TPOKVTTOVV 0nd TG Xxéoels (7.16) mpémet va molhaniacialovtan

eni 310/c;. Av dev yiveton axpiBEotepog LTOAOYIGHOG TNG TACEWDG

TOV YOALPa LT T POPTiC AELTOLPYIOG L0l OPKETA KOAT| EKTIUNON

etvau:

O :fyd(As,req/As,prov)(pser/puh)

6mov:

os glvar M gperkvoTiky tdon Tov YdAvPa 6To pECOV TOV

avoiypatog (v wpoPoiovg: otn ot)piln) LVId T0 PopTio
GYEO10G OV TNG OPLOKNG KATAGTAGTG AELTOVPYIKOTITAG TOV
e€etaleton

Asprov  €lvar To gufaddv Tov omAicpov ov tonobeteiton TNV

AvVOTEP® SLTOUN

As req EVOIL TO EUPASOV TOV OTAGHOD TOL ATOLTEITOL GTT) SLOTOUN

yw v OK aoctoyiog

Pser TO  @OpTiO  GYESIOGHOV NG

AertovpykdnTog Tov e€etaleTon

Puit  TO POPTIO OYESAGHLOV TNG OPLAKTG KOTAGTOOTG AGTOYIOG [LE

10 omoio VroAoYicOnKe 0 OmELTOVIEVOG OTAGUOC Ag req

O Evpokddikag mpoPfiénct emiong tovg €&ng d10pbmTikong

OGUVTEAEOTEG:

o Y& JlTopéG HE TEALOTO, OOV O AOYOG TOV TAGTOVG TOV
TEALATOC TTPOG TO WAYXOG TOV KOPHOV VIEPPaivel TO 3, Ot TIHEG
tov I/d mov mpoxvmtovv amd ™ Zyéom (7.16) mpémer va
moAlamioctdlovtor eni 0,8 (dniadn N TAoKOSOKOG amantel
HeyaAdTEPO GTATIKO VYOG Ao TNV avtiotoyn opfoywvikn).

e Y& J0KOUG N TAGKEG, ANV TV HUKNTOEW®OV TAUKADV, LE
avoiypata mave omd Tm, mOv QEPOLV  JYMPLOTIKA
evaicOnta og PAaPeg amd vepPoiikn fobion, ot Tyég Tov I/d

OpWIKNG  KOTAGTAONG

— —
Apyiog gopéag  Zvluyng popéog

3 H tipf ati efvon pa yovipikn extipmon g tdoeng mov Oa £YEL 6TV GAoT

Aertovpyiag o xdhvPag: av dexbovpe 0Tt TNV Edon actoyiog 1 Téon Tov xaAvPa

eivar 435MPa kat 6T1 oV @diom Aettovpylog ta goptia etvar to ~70% TtV gopt-

iwv aotoyiog (=[g+q]/[1.35g+1.5q]). H extipnon ovt) givor cuvinpntiky, pog

KO T0 POPTio oYEdGUOD 6TV QAo Aettovpyiog eival akoun pKpoTepo (g+yq)
oeh. 2



gdpeon TG POmNG, VLTOAOYIGHOS TOV OTMAIGHOD p, €K VEOL
VIOAOYIGHOG Tov d amd TiS oyéoelg 7.16 (cuvnBog Ba mpokhyet
HKPAOTEPO), VEOSG VITOAOYIOUOG TNG POTNG, VEOG VTOAOYIGUAG TOV
OTAMGLOV P KOK.
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Mivoxag 2 (ITivokag 7.4N tov Evpoxk®ddowa): Baocikol
AGYOL QVOlYHOTOG TPOG OTOTIKO VWOG Yo oTouyeio amd
omMopévo okvpddepa yopic afoviki cuvOiyn
Sopddepa | Xxvpddepa
VIO VYNAY | VIO yopmAn
. Tdom o
Aok cvotnuo K 0 =1,5% £ =0,5%
cuvnbmg ot | Zuvnbmg ot
doxoi TAGKEG
. . .| 10 14 20
Apeiépeiot)  dok0c M
mAdka katd pic 1 6vo
devbivoelc
Axpaio dvorypo ovve- | 1.3 18 26
¥00¢ dokoL N TWAKOG
katd pio devbovon, M
TAGKOG KaTd 500 d1evhu-
VOELG OLVEYOVG KT
UAKOG  MOG  EMLUTKOVG
TAELPAG
Meoaio vorypa dokov iy | 1.5 20 30
mAGKOG Katd pio 17 6vo
Sevfvveelg
[MAdka eni vmootvAwm- | 1.2 17 24
pértov  yopic  dokoig
(poknroedng) (éreyyog
Baoet tov peyoivtepov
ovoiyuratog)
IIpbéBorog 0.4 6 8
Inpeioon 1: Ot tipég mov divoviot Exovv emLeYel £T61 DOTE
Vo EIVOL €V YEVEL CUVINPNTIKEG, KOl O VTOAOYIGHOG UmopEl
oLV Vo, delyvel 6T ivat Suvartr 1 xpHoN KPOTEPO TTEYOVG
ototyeiov.
Inueioon 2: Xe mhdkeg Katd dvo O1evBivoelg o ELeyyog
yivetor PAcel TOL HKPOTEPOVL OVOLYLOTOG. X€ HUKNTOEOEL
TAOKES, BACEL TOL LEYOADTEPOL AVOTYLLOTOC.
Inpeioon 3: Ta 6plo mov divovtan yro poknToedeic TAdkeg
oVTIOTOLYOVV GE MEPOPIOUO AyOTEPO OWGTNPO Omd ekeEtvov
g Pubiong katd 1/250 tov avolypatog ce oyéon pe To
vmootoAdpato. H  eumepio  deiyver ot avtd  givan
1KOVOTTOMTIKO.

wov mpokvrTovy  amd T Xyéoewg (7.16) mpémer  va
molamhootdlovtot enl 7/legr (6mov legr T0 Oem@prTiKd dvorypo og
pétpa, réme 5.3.2.2 (1)).

& LUKTTOELDES TAGKEG, TV 0TTOi®V TO Avorypa viepPoaivel Ta
8,5 m, Kot ot omoieg PEpovv droywploTikd gvaicOnta oe PAGPeg
an6 vrepPoikn fOOon, ot Tipég Tov 1/d mov TpoxvmTOLY AN
™ Zyxéon (7.16) npémel va morlamhactdlovrot emi 8,5/ lesr (lese
o€ PETPQL).

Ytov mivaka (7.4N), divovton emiong ot TIHéEG TOL TPOKVTTOLY amd
115 Xyéoelg (7.16) v v mepintwon okvpodépatog C30/37, yia
Tdom xdAvPa vd o eoptia Asrtovpyiog 6:=310MPa, StapopeTikd
dopukd cvoriuoto (K omd 0.4 £oc 1.5), kot Yo 10606T6 0TMGHOD
p=0,5% (mhdkec) kot p=1,5% (doxoti).

Amd v obykpion T@v Ty tov Ilivaka kot Tov oxéoemv (7.16)
(M tov oyquatog 3) oeaivetar o6tL o1 oyéoelg (7.16) divovv
ELVOTKOTEPO AMOTEAECLLATOL, £YOVV OUMG TO PELOVEKTNLA OTL TPETEL
vo yvopilovpEe €K TOV TPOTEPOV TOV OMAIGHO 7OV OTOLTEITOL.
Enre1dn, ta ototikd vy mwov tpoxdmrovy amod tov [ivaka 7.4N etvar
ovvnBwg peydia Kot dpa To T0G0GTA OTAMGHOV OV Ho TPOKLYOLV
Oa etvar pikpd (ukpdtepa amd T Tég 0.5% won 1.5% mov
Moebnkav vroyn Yoo ™V ovvtaén Tov TivakKa), CLVIGTATOL
emAVOANTTIKY dtadikacio: vIoAoylopds Tov d amd tov mivako,

K. T'. TpéCog, 3° Mabnpa, BéAn képyewg, 25/10/2019

Zyfqpa 3: Tég tov emrpendpevov Adyov I/(Kd) yio amarioyn omd
TOV aVOALTIKO EAeYY0 TV BeAdV KALWeS (oxéoelg 7.16) (pe ta BEAn
GNUEIDOVOVTOL O1 TIHEG TTOV TpoTeivovtat otov [livako 7.4N)

A)Aor TPOTTOL Y10 TOV TEPLOPIGHO TOV PELOV KAUYEMGS, EKTOG
a6 TOV TOPATAV® TPOTO (Le Tov kaBopiopd Tov Adyou 1/d), eivar
Kot ot e&Ng :

®  VIEPOTUTIKG GUOTAHOTO (ULEIMON TOV OTPOPAV OTIG
ompiceig)

HEYOAN QVTOYT] CKUPOSELOTOG

LKPOG AOYOG vEPOD TPOG TGEVTO (W/C)

TOGOGTIONN LEIOT TOUEVTOV

nmpocbetog OMPBOLEVOC OTMGUOG (Yo VYNAEG Oc)

TPOGHETOC EPEAKVOUEVOG OTAGILOG

TPOEVTACT

apvnTikd Bérog otov Euidtumo (tdvimg <L/250)

avaporn eopticeng (neiwon epmucpov, avénon Ec)

AvoATIKOS VToloyiopnog Tov PeldOv pe TNV amiomornuévy
pé0odo tov CEB - kaBapny kapyn.

Enedn otig mepiocdtepec mEPMTOCES NG TPAEEMS Kol
Wwitepa o€ TPoUEAETEG, 0 Myavikog evOlapEPETL KUPIMGS yia
po ektipmon tov mbavod Béhovg (ne axpifeto = 30%), yi' owtd
0G d0VUE TMG AMAOTOLEITOL QKON TEPIGGOTEPO 1| OIYPOLLIKT
pébodog (PA. Pipiio 7°° map. §13.3.4).

TlNo v mepintoon g kabapng KAUWE®DG KOl QUEADVTOG TNV
oLGTOM ENpaveemg Exovpe :

INa to otvypaio érog (¢ = 0):

a,=acko

omov:

a.=T10 gAaoTKO PBEL0G (PA. evdectkd TTivaka 4)

ko 610pB@TIKOG GUVTEAESTNG, V1oL T GTLypLaia BEAN, pe Tov omoiov
Aappéaveron vedyn o Pabudc xotomovicews (pe Tov AdYO
M;p/Mp) Kot 0 €PEAKVOUEVOG OTTAOUOG (UE TO YIVOUEVO ap,
o=EJE;, p=AJAc) (PA. Zx. 4.0 1 4.p). H enidpoon tov
OMBOEVOL OTAMG OV givar PiKpT Kot YU avTtd AaPaiveTol VITOYT
vioBetdvrtag éva Adyo p'/p otabepd ico pe 0.25.

M:p 1 pomn) pnypot®doec=We[fem-N/A]

Mp 1 pomtn} GXESLOCUOV OTIV «YOPOKTNPICTIKY SOTOU» Eival 1)
dtaTopn g HEYLOTNG POTNG acyETs mov avalntodpe to BErog:
Y apeiépeiotn dokd eivor M pom oto pécov (exel OmoL
avalnrobvpe Kot 1o BELOC), Yia mpodPodo givar 1 pomn oTnpi&emg
(eved avalntovpe to BELOG 0TV AKPT TOL TPOPOAOL)

INa to paxpoypoévio BErog (9#0) £xovpe:

a—=ackm

oel. 3



omov :

k¢ S1opBmTicds cuvteAeoTng Yo Ta. pakpoypovia BEAN, Le Tov omoio
haPaivetor veoyn o Babudc kKatamovioems (pe Tov Adyo Min/Mp),
0 €PEAKLOUEVOG OTTMOUOG (ap) Kot O gpmucpdg (epmLGTIKOG
ovvtedeotg ¢*) (BA. Zy. 6)

N: 010pfOTIKOG GVVTEAESTNAG HE TOV omoio AaPaiveTol vwoym m
enidpaon tov OAPopevov oncpov (p’/p) (PA. Zy. 5)

O tpég tov ko, ki ko “n” mov divovtar oto Tynupoato €yovv
vroloyobei pe Paon Tig NG TopadoyES

5. AvaivTikég vmoroyiopég tov  Pehdv:

Baciletor omv
«drypappkny pébodoy» (BA. mop. 13.3.4 tov Pipiriov) pe v
omoio a@oy VToAoylsBobv ot KOUTLAOTNTEG KATE KOS TOV
Qopéa. otV GLVEKELD. olokinpavovtol. H amlomompévn
uébodog CEB mov mapovoidctnke mponyovpuévag Baoiletal
ot Apyéc Tov Evpakddica kot pmopet va epapuoletot (avri

NG OAOKANPMONG TOV KOUTVAOTTOV).

Ilivakag 4: Méywota ehaoctika Béin

e opBoyoviky dopn AOlrllK(') m’)c‘rnpq / (p()p:no"q Méywoto gEhooTikd Béhog
e p/p=0.25 yia 0oV vIOloyiond Tov Ko LIp6Polog, poprio oo dicpo ;i ,,,,, ¢ a—=PLY/[3EJ]
e p/p=0 Y10 TOV VIOAOYIGUO TOL Ky - - - L=
1 A
e B =I papdoL LYNANG GLVAPELOG poporog opotépopeo optio E—I:_—_q” ac=qL4/[8EJ]
' pun opboywvuc dwtopn: Bpicketat to Thatog bi G 1608VvaUNG  [TpsBoroc tpiy@vik poptio J
, , A , , I ! =il a==qL*/[30EJ]
opBoyavikig Statoung pe Ty idio porh adpaveiag kat 1o {610 YYog  ((max oty oTpiEn) .
h. Xy ovvéyela epyalopacte og va eiape ophoyovikn Swatopn  [MpsBoiog tpr 5 i
YoVIKd PopTio T _ 4
bi*h. (uéy1570 670 GKpO) - 4 a=l1qLYTI20E]
[IpdPorog Tprymvikd goptio Aﬁ% _ 4
LYNOYH (171670 070 piEcoV) S| acl1gLY192E]]
L. O éheyyoc Peldv yivetar otV oplokn KoTAGTAon  [[IpOPOAOG GUYKEVIPOUEV — ~m
. ., , s s SR . — 8 —=ML?2
raTOVPYIKOTNTAS (Y= Vo= Y= Vs=1.0) yia tov owvei pévipo  pomn 670 dKpo = ; 7‘? a=ML*/[2E]]
oLVOLOGHO (CUVTEAESTNG GULVOLOCHOV: W2). AnAadi] @OpPTio  |ApELEPEISTN GUYKEVIPOUEVO 4 —Pa2b(3EIL
oxESGUOV: i=gHty2q. Ol TYWEG TOV GUVTEAEGTOV GUVOVAGUOD o  [OF AMOCTACH a / mI 5T ! ac=Pa’b’/| ]
dtvovtal 6Tov 87'[(3}18\/0 TTivoxa 3. IALPLEPELGTN OLOLOHOPPO : q
Mivaxag 3: Tvvieheotéc v Amﬁi} —= 8 ac=5qL%/[384E]]
Apdotig - T,“"" — ALPIEPEIGTN TPIYOVIKO . .
GLVOLAGHOV Yo| GLXVY Y1 | owovel poviun w2 (uéyioto otV pgon) 1 :%'M%; ¢ ac=qL*[120EJ]
IA korotkieg 0.7 0.5 0.3 MoVOTOKTT OHOLOLOPPO ] o
B ypapeia, 0.7 0.5 0.3 A a:=qLY/[184.6E]]
C cvvafpoion kotvov 0.7 0.7 0.6 IALLQITOKTN GUYKEVTIPOUEVO ) ’
D xoTooThpoTo. 0.7 0.7 0.6 otV péon =T 7 ac=PL3/[192E]]
E amoOnkeg 1.0 0.9 0.8 -t
i 5 7
IAvepiog 0.6 0.2 0.0 AHQITAKTN OHOLOHOPHO oI, ac=qL#/[384EJ]
X16vt 0.5-0.7 0.2-0.5 0.0-0.2 S
Oeppoxpacio 0.6 0.5 0.0

2. Ta BéAn, vad tov owovel PHOVILO GUVOVLAGHO, OeV TPEMEL VOl
vrepPaivouv Tig €€Ng oprakés Tipég:

a. /250 (ovvolkd [éhog ocvumepthapPovopévov Kot TOv
EPTLGLLOV)

b. /500 (Béhog petd tnv tomobBETnomn TV Slo®PIGTIKOV:
dNrodn epmuoTikd PELog Ady® TV povipoy gopTtinv Guv To
oTypiaio fEAog AdY® TV KIvT®V)

3. O éleyyog pmopei va yivet S10{gvKTIKA:

a. &ite pécm aTUAMIKTIKOV Sratdiewv (PA. Top. 4 TOpoKATo)
neplopiloviog Tov Adyo «unkog/otatikd vwog», l/d (o
€leyyog avtdg dev  glval VIOXPEMTIKOG OMAadT Ogv
amoyopevetat va topaPlactodv ta opa tov I/d oArd ToTE,
G’ VTV TNV TEPINTMON, &ival VITOYPEMTIKOG O AVOAVTIKOG
VROAOYIGLOG TOV BEAOVG)

b. &ite péom avaivTiKoO VTOAOYIGHOV TOVL BELOVS (PBA. Tap. 5
TOPUKAT®) (dev gival omopaitnTog oV IKOVOTOLOUVTOL Ol
OTOALAKTIKEG OLOTAEELS)

4. AnarhoxTikég owatatec:

a. €mAOYN TOL OTOTIKOL Vyoug omd Tov mivako 7.4N 1
KkaAvTEPO amd T1g oyéoels (7.16)

b. av 1 entAoyn Tov oTaTKov VYOV £ytve and tov wivaka 7.4N,
TOTE LETA TOV VTOAOYICUO TOV OTOUTOVIEVOD OTAIGHOD, KoL
TNV EMAOYH TOV TEMK®G TOMOOETOVUEVOL OTAIGHOD, O
€leyyog péom Tov oxéoenv (7.16) mbavag va odnynoet o
LKPOTEPQ TTAOYM.

T NV EKTIUNON TOV £PTVOTIKOD GVVTELEST PA. TTap. 26 Tov Tvmoloyiov 1§ Zynua
3.1 tov Evpokddika 2
K. T'. TpéCog, 3° Mabnpa, BéAn képyewg, 25/10/2019

Me 10 S10ypAUOTO TOV EXTOUEVOV GEMO®MV Umopohv va vToloylohovv
HOKPOYPOVIO. BEAT]  KOUWE®DG YPOUUIKOV KoL
opfoyoviking  SoToprc.
Swypdupato  pmopodv  emiong va  xpnoipomotnbovv,
UIKPOTEPT aKpiPEL, Kol OTIG TEPMMTAOCES U 0pPOYOVIKOV Sl0TOUMV
(vroroyiletal 1 16odvvapn opHoywViky doTtopn) 1| KALWE®DG [e aEOoVIKI
dvvaun (n enidpaomn g OMmTKng duvapens AafaiveTor vwdyn pdvov

To oTiypodo Kot

EMPOAVEINKOY  SOUKAOV — oTOLEI®V

oV ad&Nen g POmS PNYHUTAOGENS)

oel. 4
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ATAATKAZXZIA YIHOAOTIEMOY

1. Ymoloyiletar o ehaotikd BEog ac (PA. Ilivaxa 4).

2. Ymohoyileton n pomn oxediacpod Mp (yuo T goptia. Agttovpyiog)
oV 0é6m TG YAPAKTNPIGTIKNG SIOTOUNG

3. Yrohoyiletarn porn pnypatdcems Mip amd thv oxéon We[fem-N/A]

4.  Extipdtol o epruoeTikOc GUVIEAEGTNG «O»

5. Aoppdavovtor ot dopbwtikol cuvtereotég ko, ki kor «m» amd o
endpeva Sloypappato (To YEOUETPIKA TOCO0TE OTAIGHOD, p Kat p’,
vroloyilovtar omd TOV TEMK®OG TOomobetnOévia omhiopd, o¢
OVTIOLOGTOAN TTPOG TS o)YEceLS 7.16)

6. Ymoloyiletow to mBovo (pe oxpifeln +25%) oTypaio Kot
poakpoypdvio Bérog amd Tig oxéoels ar=koac Kot ar=nkia avtictoryo.

ApOpnTIKi eQoppoyn:
1o Hupaderypu Anpiépelom

makodokée,  C25/30,  BS00C, wsf O
g=20kN/m, q=20kN/m, y»=0.6 ”‘“”j 07

Illilll&&lliliilill}-""q:

5 0 N O AN A 0 N
g.

! A
N 900

Eleyyog 6 kapym

Meq = (1.35%20+1.5%20)9%/8=577kNm
Eivan AeTTOKOPUN TAOKOSOKOG
(2.1/0.3=7>5)

Apa: Ag=577/[0.60%43.5]=22.1cm?, TacelC GKLPOSEUOTOG:
06.=22.1%43.5/[2.1*0.15]=3051kPa<f.=0.85+25000/1.5=14167kPa
Tifevran 8®20 kdTw ot 6v0 oTpdosic. Montage (Gvo) 2P16

[~ 8820

E)eyyoc olkoV poxpoypéviov érovg: a<l/250
Ymoloyiopog tov fEAovg Yo o Lakpoypovio optio
qQa=YeHYqw2q=1*%20+1%0.6*20=32kN/m
[pémer vo vtoAoyloTOOV TO YOPAKTNPLGTIKE (dNA0dT TO TAGTOG bi)
™m¢ 16odvvauns opfoymvikig dtatopng @ote ot 600 JaTopés va
&yovv v O pomn adpaveiog:
hy/h=15/75=0.20 kot bw/besr=30/210=0.143 dapa (omd mivako)
i=0.0249
J=0.0249bh*=0.0249*2.1%0.75°=0.22m* Gpa n  1c0dOvoun
opBoymvik, Ba  €xet 2.10 0.63
TAGTOC: ———> o —

O.SJZ E‘rs }-,?5

+ ] |

bi=(12*0.0249)*2.1=0.63m
®¢éon K.B.:
e,=(2.1*0.15*0.675+0.6*0.3*0.3)/(2.1*0.15+0.3%0.6)=0.266/0.495
=0.54m
Pomn avtictdoeme kdtm méALATOC:
W,=J/e,=0.022/0.54=0.0407m?>
Baowké Béhog ac:
a:=(5/384)[32*9%/(30.5*10%*0.022)]=0.004 1m=4.1mm
Pomn oty yapaxmpiotikn dtotoun:
Mgp=(1/8)32*9?= 324kNm
Pom pnynotdoens: Ma=W *£,=0.0407%2600=105.9kNm
Mo/Mep=105.9/324=0.33, p=25.12/[67.5*%63]=0.59%,
0=Ey/E~200/31, ap=0.038 p'/p=4/25.12=0.16 (Enp.: €dd €ivotl o
T0100gTOVUEVOG OTAGLLOG)

K. T'. TpéCog, 3° Mabnpa, BéAn képyewg, 25/10/2019

And 1o drbypappa tov Xy. 4.3 (emavorapfovdpeves popticels)
Bpiokovpe: ke=3.3 kot dpa to otrypaio Bérog sivar:
a—=ko*a.=3.3*4.1=13.5mm

Extipdrtot pmuotikdg cuvieleothg ¢ = 2.5

Amd 10 Xy. 6 Bpiokovpe k=5.5 kot and 10 Xy, 5 n=0.975 dpa 0
HoKpOypOVIO Bélog TPOKVTTEL:
ar=nka~=0.975%5.5%4.1=22.0mm

Eleyyoc a=22mm<9000/250=36mm dpa £ye1 Kahog.

E)eyyoc Béhovg petd v 10m00£TNON TOV SLUYOPLOTIKAOV:
a<1/500

qQa=YeHYqw2q=1*%20+1%0.6*20=32kN/m

To otrypiaio Bérog yio ge=32kN/m Bpébnke ot givar: a,=13.5mm
To otrypiaio Bérog Adym TV KivnTdV Qoptimv povo eivat:
a,(q)=13.5%12/32=5.1mm

To epmuotikd TURUO TOV HaKPOXPOVIOL PEAoVG AOY® TOV
"uovipev" eoptiov (PA. Tponyoduevo mapddetypa) ivat:
a(g)=22.0-13.5=8.5mm

Apa cLVOAMKO BEAOG "HETE TNV TOTOBETNOT TGOV SOYOPIOTIKAOV:
att=5.1+8.5=13.6mm<9000/500=18mm Gpa £1e1 KaADOS

E)eyyoc péo® 10V 0moALIKTIKOV S10TdEE@V:

And tov Ilivaka 7.4N yio ap@iépelotn d0kd (oKkvpoOdepa Vo
vynAn Taomn) Exovpe: d>1/14=900/14=64cm apa £xer KOADG.
And v (axpéotepn) oxéon 7.16.0 €xovpe yu: p’=0,
p=22.1/[30%67.5]1=10.9%0, (Eqp.: €dd eivar 0 omOUTOVUEVOC
0mMO UGG TNV KATAOTOOT, 00TOYI0G

K=1, po=5%o

1 po 1 p'

— K| 1115 F, PO fr [P |

d [ Fop 12V g

11415925 ——+ L5 |9 |
’ 10.9-0 12 5

=1

o —

% = 1[1143.44+0.]=14.44

H ) ovt) pmopei va dtopbwbei yia va Anebei vmdoyn ot o

yéAvBag onv pdon Asrtovpyiog Ppioketar vd thon pkpoOTEPN

a6 310MPa, mpdypari:

Os :fyd(As,req/ As,prov)(pser/ puh):
=435%[22.10/25.12]*[32/57]=214MPa

Omnodte 1/d=14.44*[310/214]=20.9

d=900/20.9=43.1cm. ITapatnpodue O6TL TPOEKLYE EVVOIKOTEPT

Tiun (43.1<64.0)

2° TTopaderypa Agite TV AOKNOT| TETPAEPEICTOV TAUKDV TOV
mponyodpevov efapunvov: Ask62017-03TetraerPlakes.pdf, n
omoia Ba cog Bondnoet oto Ofpa.

Aoknon: Ze po apeiépetotn midka, pnkovg L=7.00m, n omoia
eépel evaiotnta dtaywplotikd, vroloyiotnkav to. €ENg PEAN
KOPWEWDG:

Zrrypaio BELOG AOym 13iov Bapovg, 1.0¥grr,  Aggior=15mm,
ottypaio Béhog Aoy mpelipov poptiov, 1.0*q, agg= 14mm,
Bélog Moym povo epmocpod and o olovel

povipa poptia, goit0.3q, Acreep=13mm
Ikavomoteitat o éleyyog BéLovg yia ta gvaichnta doywploTicd?
(YmoBéoate otL ta daywpiotikd Bo tomofetnBovv petd to
EeKAAOVTIOLO TNG TAAKOG XOPIG OGS va £xel ekdNAmBel akdun
epmuondc). Av dev kavomoteitar 0 EAeyyoc, mOoN LVILEPHYWOON
npénel av d00el oTov EvAdTLTO?

oel. 5



Xy. 4a Ztypaio Bélog, TTpdt eoption (B2=1) ao=koac | Zy. 4.p Suyaio Béhoc, EnavorapBavouevec poptiseic (B2=0.5) ao=koac
d/h = 1.0
« d/h Xo qo-r
F dor -
1 - 0.010
0.010__ 0.015  0.020 __ 0.025 ) e o
4.0 /J/ T 71 A [ 0.030 o T ;
3.0 ] W 0.040 7.0 —— ‘ {0015
2 P - L
A - 6.0 = E==0. 020
20 A A 0.060 5.0 - = ot
-—— = .0 0:059
T ——— 0=100 3.0 0.040
1.0 3 : S 0.200 2.0 £ —= —1 g.080
L | \ Mo /M L3 = A TR B:ABBBA ™
0.0 d 0.0 : » M, p
1.0 0.9 0.8 0.7 0.5 0.5 0.4 0.3 0.2 0.1 0.0 T 0 1.0 0.3 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 ' o
d/h =09
:
Xo Qoo Ko §er
o
0.010 0.015 0.020 0.025 oo ¥
6.0 j T I 13.0 r :
5.0 i i A 0.030 ;i-g
3 / i = .
v da 10.0
¥.0 4T LA | 0. 0uD 9.0 & 9.013
— 8.0 —t !
[ = - =5 - 0.020
3.0 > = — 1 —=0. 050 2.8 === H
= L1 0 F— = 0.030
2.0 4 2 /-‘_ e ——— 0. 100 3‘0 =1 0.04p
- o i B | 0.200 3.0 = = 0.060
- = = = =0
0.0 Mo /M 0.0 3 Ll o My
' 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 © 0 ’ 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0
d/h =08 d/h =08
i Coneos] v iy v
v w»
b0 0.010 _ 0.015 _ 0.020 _ 0.025 i 0.010
' 4 Vil " ke 17.0 ] —1]
~A0.030 . t
e i / 7] 2R 16.0 :
: 4 AN 15.0 3
4.0 0.01s
5.0 7 7 H0.040 13.0
e /T 1/ , 1 lz.g —
: % v ava — 1. T —0.020
/ d 1 0.060 10.0 —
4.0 < 5.0 - 0.025
{ L~ 1 L1 8.0 7 i
/ e 7:0 ‘, = = — .02
3.0 F 7ATA //// = LY b 7 o w0
2.0 7 =T =T o - 0.080
. - ——— T ——o.200 4.0 t *
= 1T+ 3.0 =l 0. 100
1.0 ™ 2.0 3 1 e : 0.200
0.0 LI N Mip/Mp Cli‘g E i ': - & M;p /Mp
1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.2 0.2 0.1 0.0 1.0 0.8 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0
Mo <M Mo 2M, b Mo Mo2M,o
D w 'b D o] r b l
a-p
F: §
1.0
0.9
0.8
0.7
0.6
| t—f-0.20
T
0.5
’
0.4 > P/ p
0.0 0.25 0.50 0.75 1.00

Xy. 5 Meiotikdg cvvteleotg «n» o onoiog Aafaivel vedyn tov v enidpaon tov BAPoEVOD oTAGLOY

K. T'. TpéCog, 3° Mabnpa, BéAn képyewg, 25/10/2019
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Xy. 6 Moxpoypovio Béhog, Eravarapfovopeveg popticelg (f2=0.5) ar=nk: '

K. T'. TpéCog, 3° Mabnpa, BéAn képyewg, 25/10/2019



