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EPT'AXTHPIO QIIAIZEMENOY XKYPOAEMATOZX

QIIAIEMENO XKYPOAEMA 11
7° E&Gunvo, 8/11/2019
Aoknosic wedilov

HEPIEXOMENA
1. Abokapnto médA0 ywpig pomn
2. Avokoumto méSA0 pe pomn
3. Evkapnto médho ywpic pomn
3.A Mg omhopd didtpnong
3.B Xwpic omhiopod didtpnong

1. AYokannto KeVIpIKo €610 (Y®Pic pom))
Iyteitou: Na G.Q
oxedachel 10 mESO -
TOV VTOGTVADLLOATOC.
Yhwd: C25/30, BS00C
Yrootodopa 70x40 1

G=800kN, Q=700kN hr i

tbagog v

=070~

Gaa,sn=200kPa

(ovvolikny Téon vrd T
poptio Aetrtovpyiog
Ye5=20kN/m?

=070~

1.1 IIpoodropiondg /040
0106TG0EOV TEdiAOV

[IpocdiopiCovtar oV
KOTAOTOOM
AEITOLPYIKOTNTOG.
N=G+Q=1500kN

Mo va unv vrepPaiveron
N emapendpevn Téon
£34povg To amartodpevo euPadov Tov medilov mpémel va ivat:
Ges,en=N/Act 'Ysé*fl—>A:N/ (Ggﬁ,sn"}’gé*f):
=1500/(0.2*103-20*1.2)=8.52m?

- e -

Mpénet Ix*ly=8.52m? 1
Emedn 0o ypnopomombel n pébodog tov icwv mpoformv,
npénetl Tantdypova vo, yveL (I-bx)/2=(ly-by)/2 ?2)

Ano (1) xon (2) mpoxvmrel 1k=3.10m, 1y=2.80m(A=8.68m?)

To Yyog h, mpoxewévov va yapaktnpiobei 10 TESAO ©G
CAKOUTTON, TPETEL VO, IKAVOTIOLEL TNV GYEoM:

h>(1x-bx)/4= (3.1-0.7)/4=0.6m

ekAhéyetor h=70cm (c=5cm) kot u>h/3=23.3m—u=30cm

1.2 Eleyyoc og kGpyn

O éheyyog yivetratl otnv @don aotoyiog.
N¢=1.35G+1.5Q=1.35*800+1.5*700=2130kN (edd  dev
Aapfavetor vrdyn to 1.p. tov nedilov 1 T0 PAPog TV Youmv
oG Kot avté dgv 6ivouy £vtaon 6To TESA0)
665,d=Na/A=2130/8.68=245.39kN/m>?

Epappolovtag tnv pédodo tov mpoPormv? Oa éyovpe:
-Mi,i=MEd=0.5*0es5,0%1y*[ (Ix-bx)/2]?=
=0.5*245.39*2.8*[(3.1-0.7)/2]>=494.71kNm

Extipuavrog 6t 0o ypnoporomoovpe @12 Ba £xovpe
d1=0.65-0.006=0.644m «o d2=0.644-0.012=0.632m

H dwotopn mov kapmtetol €xel TV TOPAKAT® LOPET, OTOL M
0ABopevn {ovn etvor tpameloeldods popeng kot dpo dev
UTOPOVUE VO YPNOLUOTOMOOVUE TIVOKES  OpHOYOVIKOV
Swtopmv. Emedn dev givan vaép g acpodreiog va emié&ovpe
Vol YEOUETPIKO HEGO TAGTOC, KOVOLUE TNV OLGUEVEGTOTN
mapadoyn 0t Exovpe opboywvikn dwatopn pe b=by=0.4m (tov

T Muwg kar dev givar akdpn YveooTd 10 HYog TOv mESIAOV
xpnoonoteitat Eva avénpévo €101kd BAPog TV YoIdY MG Lo
UEGT) T OKVPOSEUATOS KOL YOUDV.

2 H péhodoc epappdleton KoToypnoTikd, [WoC Kot ot
«mpoOPoroyy avtol dev glvar ypoppkd otoyeio Kot dpa dev
woyveL N Tapadoyn TG EXTESOTNTAG TV SATOUDY. Q6TOGO TA
OTOTELEGLLOTOL TTOV TPOKVTTOVV ELVOIL OGPUAT.

otolov dniadn) kar d=0.644m. O kivduvog amd o té€Ton
mapadoyn eivar va pnv propel o okupddepa va ovamtuéet Ty
emBountn OAiym ko dpa va amortnBet OAMPoLeEVOg omAG oG (Vo
TPOKVWYEL [>Uiim). XTNV OTOVIOL LN Tepintoon Oa mpémet
Kavelg va vmoAoyicst pe oxpifelo T0 OAOKANPOUO TGV
OMnTIK®OV Taoe®mV KaBOHWOG TG StTOUNS.

0.40

<>

1 1
0.30 4 L 10'70

280 —
Yroloyilovpe v avnypévn pomn:
psa=MEed/[bd*fea]=(494.71)/[0.4*0.6442*(0.85%25000/1.5)|=
=0.21<piim
Ao mivaka moipvovpe:
®=0.238—A51=0.238*40*64.4*(0.85*25/1.5)/(500/1.15)=
20.0cm?
0 omhopdg ovtds katavépetor oe mAdtog 1,=2.8m Ko
tomofetovvron 18@12 (20.34cm?), 2.8/18=0.155 (®12/15.5)
-My,i=MEd=0.5%0e5,0* 1 *[(y-by)/2]>=
=0.5%245.39%3.1*%[(2.8-0.4)/2]>=547.71kNm
Opoing Bempovpe opboyoviky dwtopn pe b=bx=0.7m (tov
oTOA0L dNAad1)) kot d=0.632m
Yroloyilovpe v avnypévn pomn:
usé=MEed/[bd*fed]=(547.71)/(0.7%0.632%#(0.85%25000/1.5)]
=0.138<im
And mivaka maipvoope:
®=0.149—A1=0.149*70%63.2*(0.85*25/1.5)/(500/1.15)=
=21.50cm?
0 omMopdg avutdg  katavépetor mwAGTog  k=3.1m kot
tomofetovvton 20012(22.6cm?)
3.1/20=0.155(®12/15.5)}

1.3 E)eyyoc o Srdtunon

Ta ddokaprto TEdA0 dev Ktvduvedovv amd SdTUnon Kot £I61
0 €\eyyog apeleitor.

1.4. 'E)eyyoc o dwatpnon (EC2, §6.4)

Opoimg ta dvokapmta TS dev Kivduvehovy amd didtpnon,
0ALG €6M TaPOLGIALETAL O EAEYYOG Y10 SIBAKTIKOVG AOYOLG. Xg
TESIANL LETAPANTOV TTAYOVG, MG OTATIKO VYOG Umopel vo Anedet
t0 Vyoc oty mepipetpo g @optildpevng empdavelog
(EC2,§6.4.2(6))

de=0.5[dx+dy]=0.5[0.644+0.632]=0.638m

Iepipetpog poptiov: uo=2*0.4+2%0.7=2.2m

Enedn] 2d=1.276m>(2.8-0.4)/2=1.2m* fa Oswpricovpe Pacikn
mepipeTpo eAéyyov avtr pe r1=1.2m=1.88d

Kpiown nepiperpog: ui=2n[1.88*0.638]=7.53m>

"ELeyyoc péyiotng avtoyng oe didtpnon

Meioon dpdcog Téuvovcag Adym gVUEVOVG EMPPONG TACEDV
TNV TEPIUETPO TNG POPTIONG.
VEd=Nd-0e5,a*bx*by=2130-245.39*0.7*0.4=2061.3 kN
vEa=2061.3/(2.2*0.638)=1468.58kN/m?>=1.47MPa
v=0.6(1-fex/250)=0.6(1-25/250)=0.54
VRd,max=0.5vfca=0.5%0.54*25/1.5=

=4.50MPa>vrs=1.47MPa v/

3 Mpogavde, Adym Tov ioav TPoPOrmv, 0 avé PETPO UAKOVS
oMo oG TV 6vo devBiveemv givat o 16106.

4 Hoén and avtd kotahaPaivoupe 6Tt Sev £xgl vonua o ELeyyoc
og datpnon.

5 Omov &yovpe oyvoRGEL ToL TRARATO. TS TEPUETPOD T OO0
dev «otpilovrom
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"Eleyyoc avtoyng évovtt didtpnong

I 7010 70407 )
=1.88d=1.2 1 2,80

- 3.10 -
Meioon dpdoog téuvovsas Adym gupevovg EMLPPONS TACEDY
oV kpiown tepipeTpo (apaipeon g Svvoung Tov avIloTotyEl
670 SLoypapopévo eppado).
VEd=Ng-6¢5,d[bx*by+2*1.88d(bx+by)+m(1.88d)*]=
=2130-245.39[0.7*0.4+2*1.2(0.7+0.4)+1*(1.88*0.638)*]=
=304.95kN
vEd=304.95/(7.53*0.638)=63.46kN/m>=0.064MPa
PV pi*piy]= () N[ (A *Asy)/(1x*1,)]=
=(1/63.8)*\[ (20.34*22.6)/(280*310)]=0.00114<0.02
k = 1+(200/d)"? = 1+(200/638)"*=1.6 < 2—k=1.6
VRd,c:CRd,ck( 1 Ooplfck) ! /3+k16cp:
=[0.12*1.6*(100*0.00114%25)!* =0.27MPa
H mopamdve tipn mpénet va givan peyaAdtepn omo:
VRd,c,min = (Vmin + lecp)
Omov Vmin=0.035 k3?2 - {«!?=0.035%1.6%2*25!2=0.35MPa
VRd,e;min = 0.35MPa> vrac =0.27MPa
Apa cuyKpivOLpE VRd.cmin>VEd— 0.35MPa>0.064MPa dapa Sev
amalteiton oTAGHOG dtitpnomng.

20012

C

18012

20012

v oo

280

18912 o orpion

310
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2. AVoKkounTo EKKEVTPO TEGLAO (1E pomn)

Aidovtor: Ymootormpa 70x40 pe G=800kN, Q=700kN,
Mc=160kNm, Mq=560kNm. Emtpenodpevn téon eddpovg otnv
otdbun Oepelioong (f=1.2m) vwd 71OV YAPOKTINPIOTIKO
ouvdvaoud Aettovpyiog (W=0.8) kon ta S Papn youudv kot
medIAOL: Ges,en=0.25MPa. Znteiton o oyediacpdc Tov medilov pe
v emmAéov anaitnon: vrd to owovel povipa eoptia (W2=0.2)
ol Taoelg kKato and 10 EGA0 va gival otabepés doTe Vo, unv
mpokoAeitar 6Tpoen Tov mEdiAov. Yiwd: C25/30, B500C. To
idov PBapog tov youdv vo Anebel avénpévo mocte va
coumeptineOet kot o 1610 Bépog Tov medihov: Ye5=22kN/m?

2.1. Y0)hoy1610¢ KUTUOKEVOOTIKNG EKKEVTPOTNTOC
[poxeévou va givar 6tadepég ot Taeelg VTd ToL OLOVEL HOVIHLL
eoptio. B0 mpémel va  dMOOLHE WO KOTOOKEVOGTIKN
EKKEVTPOTNTA, €k, TETOLO DOTE:

Mw=[Mgt+Mq]-[G+y2Q]e=0

Apa pe y2=0.2 Bo Exovpe:

N=G+0.2*Q=800-+0.2*700=940 kN

M= Mg+0.2*Mq=160+0.2*560=272 kNm

Mw=M-N*e,=0— ex=M/N=272/940=0.29m— ex=0.29m

0= N/Actyes* =940/ 1x*1,+22%1.2

G,Q
£dagog @ MG,MQ
=—0.70 =
f=1.2
ek=0.29 ’h=0 20
O.?O
Ix/2
Ix
—0.70—
0.40 y=2.70
1x=3.00

2.2. TIpocoropiopdc dractacemv wedirov

Ipocdiopilovrar yio cuvdvooud eoptions Gry*Q

Apoa pe y=0.8 Oa Eyovple:

N=G+0.8*Q=800+0.8*700=1360 kN

M= Mg+0.8*Mq=160+0.8*560=608 kNm
M:w=M-N*e,=608-0.29*1360=213.6kNm

Omin,max— N/Ac+’Y£8*fi6*Mta7\/1x2*ly

o va pnv vrepPaivetor n emrpendpevn tdorn €54QOvG TO
amaiTovpEVo eRPadov Tov medihov Tpénel va eivat:

Geﬁ,sn:N/ Ac+’Y55*f+6*MTS7J1x2*1y—>

—0.25%103=1360/ 1x*1y,+22*1.2+6*213.6/ 1,>*1y—
Emidéyovrag 1x=3.0m—

—223.6=453.33/ 1y+142.4/ 1y— 1,=(453.33+142.4)/223.6

— 1y=2.66— 1y=2.7m

[No 115 draoTdoels avTéS Kot yio Tov suvovacd GHyQ ot thoetg
Kato omd to Oepéhio etvan:

Omin™ N/Ac+Ye§*f-6*M1sl/1x2*ly:

1360/3*2.7+22%1.2-6*213.6/ 32%2.7=141.56kN/m?

omin=0.142MPa

Omax= N/Acﬂsé}*f+6*Mm?\/lx2*1y:

1360/3%2.74+22*1.2+6%213.6/ 32%2.7=247.04kN/m?
6max=0.247MPa

LNUELDVETOL OTL: Y10 TIG SLUGTAGELS OVTEG, Ol TAGES VIO TO
otovel povipa eoptio G+y2*Q sivou:

6= 940/ 3%2.7+22*1.2=142.44kN/m’*— ¢=0.142MPa

Emloyn dYyovg:

INo va givor dvokourto to nédho Oa mpémer to Hyog h va
wavomotet Tnv oyéon: h>(1-b)/4, dnhadn to Hyog tov medilov
Vo etvat PeyaANTEPO OO TO LIGO TOL UKOLG TOV TPofolov.
Eto1, ota éxkevipa méSAa 1 ox£0m TPOTOTOLEITOL KATOAANAWG.
210 mapddelypo avtd TO TESAO €ivor EKKEVIPO KOTA X Kot
KEVIPIKO KOTA Y:

h>lnpoper/2= 1.44/2=0.72m

h>(ly-by)/4=(2.7-0.4)/4=0.575m

exAéyetor h=90cm (c=5cm) ko u>h/3=30cm—u=30cm

2.3 E)eyyoc og kGuwn

O éheyyog yivetor otV @GON 0CGTOYIOG YW TOV GLVOVACUO
1.35G+1.5Q .

Ne=1.35G+1.5Q=1.35*800+1.5*¥700=2130kN
Ma=1.35Mg+1.5Mq=1.35*160+1.5*560=1056kNm
M:i=M-N*e,=1056-0.29*2130=438.3kNm

Mapamipnon: Av pog giyov et 61t oL TUGELS TOL £3GPOVG deV
0o émpene va vrepPoivouy pa OpLoUEVT TN, Gesemult KOL YLOL
T0v ovvovaocpd aotoyiog (1.35G+1.50Q) (extdg amd ToOV
ouvdvaopd  Aettovpylog) Ba  vmoloyilope TG ThOELG
Aappavovtoag vToyn kot TV cupBoAn Tov Wiov Pdpovg tmv
youov/medidov:

Omin,max— N/A+1.35 *"{SB*fﬂ:6*Mra?\/lx2*1y

Omin= N/Ac+1 .35"{55*f-6*MTS7J1x2*1y:
2130/3%2.7+1.35%22*1.2-6*438.6/ 32*2.7=190.3kN/m?
6min=0.190MPa

Omax= N/Act+1.35ye5* 6% Mrar/1x2*1y=
2130/3%2.7+1.35%22*1.2+6*438.6/ 32*2.7=406.89kN/m>
6max=0.407MPa

Pom oyedroopov

I"o tov vToAoyiopd TV OTMOUOY KApYMG, Bor vroloyicovpe
mv pomn amd Tig Téoels xmpig va Adfovpe voyn vy cupfoin
oV 15iov PBapovg TV youdv/edidov (emedr| avarpodvrat and
T1G iogg Kot avtifeTeg TAoELS TOL £3APOVG TOV TPOKUAEL TO 1.3.).
Apa 0 voroyiopdg Ba yivel pe TIC TACELS:

Smin= N/Ac -6*M-zsl/lx2*ly:

2130/3%2.7-6*438.6/ 32*2.7=154.67kN/m?

Omax— N/Ac+6*M‘rs7J1x2*1y=

2130/3%2.7+6*438.6/ 32*2.7=371.25kN/m?

1.44 —=

Taoeig edagoug uTréd Tov
0IOVEi HOVIHO puvdUaopd

Aeroupyia Tdoeig 5apouguTIé TOoV
“XAPOAKTNPIOTIKO
ouvduacpd Asitoupyia
0,142MP4 G+¥2"Q 014MPa Pre
0,155MPay ’ Taoeig edagpoug uTTd Tov
0,190MPal 5 "
- Pa ouvduaopé aaToxiag yia
7\ G-Hp*Q / TOV UTTOAOYIOHO TwV
247MPa  OTINIOHGV
GoEIg E5APOUGUTIO MOQNMPQ
ouvduaouoé acTtoxiag , 0,407MPa

Egpappoovrag Aowmdv myv puébodo tov mpofdrmv Oa £xovpe:
Kata v d1ev0vven x-x

Yroloyilovpe TV pomn 6TV TOPELR TOV VTOGTLAMDLOTOG VIO
mv tpoameloedn] eoption (267kN/m2-371kN/m?)
My,¢=MEga=0.5%267%2.70*1.44?+(371-267)*2.70*1.44%/3=
=747+194=941kNm

Extiuavtog 6t 6o ypnoonomcovpe ®12 Ba £xovpe
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d1=0.85-0.006=0.844m o d2=0.844-0.012=0.832m

‘Exovpe opboywvikn odtotopn pe b=by=0.4m (tov oTOAOL
dnAadn) ko d=0.844m

MEed=941kNm

Ynoloyilovpe TNV avnyuévn pomn:
psa=MEd/[bd*fea]=(941)/(0.4*0.844?*(0.85%25000/1.5))=0.233
<Wlim

And mivaka waipvovpe: ©=0.269
—Aa=0.269*40*84.4*(0.85%25/1.5)/(500/1.15)=29.5¢m?

0 omMopdg ovtdg Katavépetor oe mAdtog 1,=2.7m ko
torofgTovvton 26012 1 270/26=10 (P12/10)

Katd v d1ev0vvon y-y

YnoloyiCovpe TV pom| GTNV TOPELY TOV VTOGTLAMLATOS VIO
™mv péon téon [(155+371)/2=263kN/m?]
My,i=MEa=0.5*ca*1*[(ly-by)/2]>=
=0.5*263%*3%[(2.7-0.4)/2]>=521.65kNm

‘Exovpe opBoywvikn dotopn pe b=bx=0.7m (tov oTtOAOL
dnAadn) ko d=0.832m. YmoloyiCovpe v avnypévn pomn:
pse=MEed/[bd*fea]=(521.65)/(0.7*%0.832%*(0.85*25000/1.5))=
=0.076<pim

And mivaxa maipvoope:
®=0.079—As1=0.079*70*83.2*(0.85%25/1.5)/(500/1.15)=
=15.08cm? o omhopdg avtdg Katavépetar oto Lk=3m Kot
tomofetovvton 15012(16.95¢cm?)

300/15=20cm>smax=15cm, dpa TomoOeteiton o ghdyroTog
@12/15 (1 20912)

2.4 E)eyyoc o€ awatunon

Ta dvokapunto TESAN deV KIVOLVEDOLV GE d1ATUNON Kot £TCL O
€leyyog apeleitar.

2.5. 'E)eyyog og ovarpnon(EC2, §6.4)

Opoiwg kot o éheyyog ddtpnong dev  amouteitor oAAG
TOPOVGLALETAL GTNV GUVEXELD. Y10, SLOUKTIKOVG AGYOLG.
"E\eyyog endipKelog S10TOUNG

Ye médho petafintod mhxovs, ®g otatikd Hyog pmopel vo
MoeBei o vyog otV TepipeTpo ™G PoptlOpEVNG EMPAveLag
(EC2,§6.4.2(6))

def=0.5[dx+dy]=0.5[0.844+0.832]=0.838m

[epiperpog EMOAVELNG EMPOATS oL poptiov:
uo=2*%0.4+2*0.7=2.2m

Meiwomn dpmdoag TEUVOVoas AdY® EVUEVODG EMPPONG TACEDV
GTNV TTEPIHETPO TNG POPTIONS (Aapfavetat vTOYN 1 péom Tdomn).
VEd=N4-04*bx*by=2130-263*0.7*0.4=2056.37kN
vEd=2056.37/(2.2*0.838)=1115.41kN/m’>=1.12MPa
v=0.6(1-fcx/250)=0.6(1-25/250)=0.54
VRd,max=0.5v{e¢=0.5%0.54*25/1.5=4.50MPa> vee=1.12MPa apa
ETAPKOUVV 01 OL0CTAGELS

"E)eyyog omcpov didtpnong

Eneion] 2d=1.676m>0.86m omAadn m Poaowkn mepiperpog
eléyyov Pyaivel extdg tov Ogpelion, Oa Bewpnoovpe kpioun
nepiperpo avtr pe =0.86m=1.0d

[epipetpoc eréyyov: u=1*0.4+2*0.7+n[0.86]+2*0.86=6.22m

¢ Y1ov Evpokmduca dtveton ) oxéon yio kpicwun nepinetpo oe
amootaon 2d. ESd yevikevetor | oyéon yio kpioun TepipeTpo
o¢ amootoomn Ad.

242

686 /,7/ 7 2.12 2.70

3.00

Meioon dpdcog Téuvoucag Adym guUEVOVG EMPPONG TACEDV
otV Kpiown mepipetpo (apaipeon doypappcpévon epfadom,
Aoppavetor veoyn N péon téon mov emikpatel GTov GEOVA TOV
VITOGTLAMLATOG).

VEd:Nd-GaS,dA&aypap:
=2130-263[0.7*0.4+2*0.86*(0.7+0.4)+1*(0.86)*]=948kN
Ortav n avtidpoon og po otpién opa EKKEVIPO MG TPOG TV
TEPIPETPO EAEYYOV, 1| LEYIGTN SLOTUNTIKY TAON TPETEL VO
Aappaverar ion pe (EC2, §6.4.3(3)):

vEd=B*VEd/(u*d)

6mov u givar N Bepovpevn TEPILETPOG EAEYXOV G AmOOTACT
Ad amd To vrosTOAUA (GVVNOWE A=2, €50 Opmg Ad=0.86m)
B=1+k(MEed/Veda)*(u/W) 1)
Wo=c?/2+cicot2hc2d+402d>+nhdc:

Omov c1 givor m dtdotacn 1 TapdAAnin Tpog v dievbuven g
EKKEVTPOTNTOG KOl C2 1| d1doTOoN 1) KAOET) oty dievbuven g
EKKEVTPOTNTOG

¢1=0.7, c2=0.4

W=ci2/2+cicat2hcad+H4Ad>+mhdei=
=0.7%/2+0.7*%0.4+2%0.4*0.86+4*0.86>+*1*0.86*0.7=6.06m>
To k e&optarar amd tov Adyo ci/c2 ko diverarl 6Tov mopaKdTe
mivoko:

ci/c2 <0,5 1,0 2,0 >3,0

K 0,45 0,60 0,70 0,80

¢1/¢2=0.7/0.4=1.75—pe ypoppkn mopeppfoin k=0.675
B=1+k(MEed/VEd)*(w/W)=1+0.675(1056/948)*(7.6/6.06)=1.94

Evaliaktikodg mpog v oxéon (1), o Evpokddikag mpoteivel
MV TOPOKAT®  TPOGEYYIOTIKY]  GYECN YO  ECOTEPIKE
opBoywvikd’ vTosTLAG T VL Stooviky kéuym (1 omoia, Oyt
povo 1oyvel Kor yoo doEovikny khpym, oAAd  efvor ko

amAoVoTEPT OTNV EQAPLLOYN-TNG oo TV (1)):

2

Omov ey kot ez ot ekkevipdmteg MEd/VEd KOTG UNKOG TV
a&Ovav y kot z ovtioTotya

by Kot bz o1 e€dTepeg F100TACELS TNG TEPUETPOV EAEYYXOL (TOV
meptypdyiov opBoywviov, PA. Kot TIg OYETIKEG ONUEIDGELS TOV
pHadMpatoc)

Edd Oa eiyope: g 1418 ~195

VEEB* VEd/(u*d)=1.94*948/(6.22*0.838)=289kN/m’=0.35MPa
VL prc*piy]= (L) N[ (As* A1)

7 T kuichied Voo TOA® L, Stopétpov D, 1 oyéon (2) ypaoeton:

B=1+0.6n—
D+4d
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=(1/83.8)*V[ (29.38%22.6)/(270*300)]=0.00108<0.02

k = 1+(200/d)"> = 1+(200/838)1*=1.48 < 2—k=1.48
VRd,c=CRd,ck( 1 Ooplfck) 1B“‘l(l(icpz
=[0.12*1.48*(100*0.00108*25)'* =0.247MPa

H mopamdve tipun mpénet va givan peyaddtepn omnod:

'VRd,c,min = (Vmin + lecp) = Vmin

Omov Vmin=0.035 k*? - fu!>=0.035*1.48%?%2512=(,315MPa
VRd,e;min = 0.315MPa> vrqc =0.247MPa

Apa Guykpivovue VRd,c,min>VEd —
0.315*[2d/a]MPa=0.63>0.35MPa dpa dev amarteitor omAopog
duaTpnong.
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3. Evkopmto KevIpikd nédho (yopic ponn)

Znyreitor: No omhotel 10 TopakdTo TES0.

Yhucé: C25/30, BSOOC, Yrootvrmpa 40x40

G=650kN, Q=500kN

Emurpendpevn tdomn £34pouvg mov Tpoépyetat and ta poptio g
avedoUng Hovo (dniadn pun Aapfovopévev vedyn Tov Tdeenv
amd T0 1010 PAPOVG TOV YOOV KOL KOTOYXPNOTIKE Kol TOV
ediAoV): Ges,en=0.15 MPa

G,Q

!

0.40

Y — -

IX

3.A.1. ITpocoropiopde dracTaoe®v wedirov :
[pocdiopilovtal 6NV KATAGTOOT] AEITOVPYIKOTNTOC.
N=G+Q=1150kN

[No va unv vrepPaiveton n emrpendpevn tdorn €d4Qovg To
amattovpevo epfadov Tov medihov mpénet va eivor:

A=N/ 6¢5,6x=1150%10-/0.15=7.67Tm>

Apa exdéyetar Ix=ly=2.8m—A=7.84m>

Eniong exAéyetar h=40cm?® (c=5cm)

3.A.2. Eleyyog o€ kGuwn :

O éheyyog yivetal 6NV @Acn 0oToyiog.
Ne=1.35G+1.5Q=1.35*650+1.5*¥500=1627.5kN
665,0=N/A=1627.5/7.84=207.6kN/m?>

Extipavrog 6t Bo xpnoponomicovpe ®12 Oa €xovpe
d1=0.35-0.006=0.344m xo1 d2=0.444-0.012=0.332m

Kot B ypnoipomomoovpie to pkpotepo d2=0.332m
Eopappoélovrag v pébodo tmv tpoforav Oo Eyxovpe:

Pomf wg mpog Tov GEOVE TOL VTOGTLAGUOTOS :
Mx,dzMEdzo.S*Gsﬁ,d*ly* [1x/2]2:
=0.5*207.6*2.8*[2.8/21>=569.65kNm

"Exovpe opBoyovikn dwtopr| pe b=1y=2.8m kot d=0.332m
MEgd=569.65 kNm

Ynoloyilovpe Tnv avnypévn pomn:
tsa=MEed/[bd*fea]=(569.65)/(2.8%0.332%*(0.85*25000/1.5))=
=0.131<im

Amno nivaxa moipvovpe:

®=0.141
—Aa=0.141%280*33.2*(0.85%25/1.5)/(500/1.15)=42.7cm?

O omMopds avtdg Koatavépetor oto mAGTog 1y=2.8m wot
tonodetovvrar 38M12(42.77cm?)

2.8/38=0.073 (@12/7) Opoimg kot Yo Tnv d1evdvvon y.
Iooduvapmg Ba propovcape va tomobetnoovpe ®14/10
3.A.3.'E)eyyoc ot uatpnon (EC2, §6.4)
derr=0.5[dx+dy]=0.5[0.344+0.332]=0.338m

[epipeTpog empdveiog entPorng Tov poptiov: uo=4*0.4=1.6m
Kpiown mepipetpog (amdéotaon 2d=0.676m omd mopeld
VROGTUAGMATOC ): w1=4%0.4+3.14*[4*0.338]=5.85m

"Eleyyog péyromng avioyng oe diéitpnon

Meiwomn dpmdoag TEUVOLoas AOY® EVUEVOVG EMPPONS TACEDV
OGNV MEPIUETPO TNG POPTIONG.

8 Mopdro mov 10 EAAYIGTO YOG PELOVOUEVOL TESTAOV Efvar
50cm, Ba kévovpe Tovg LIToAoyiopovg pe h=40cm ywa va eavel
OGS yivovtar ot EAeyyot S0TPGEMG.

VEd=Nd-Ce5,a¥bx*by=1627.5-207.6%0.4*0.4=1594.28kN
vEd=1594.28/(1.6%0.338)=2948kN/m*=2.94MPa
v=0.6(1-fck/250)=0.6(1-25/250)=0.54
VRd.max=0.5vfea=0.5%0.54*25/1.5=4.50MPa>

VEd =2.94MPa dpa emapiovv ot S1aeTacEL.

"ELeyyo¢ ka1 vtoloylopdg omMo o didtpnong

Kavovikd o éleyyog o€ didTpnon yivetor oty Kpioyn dtotoun
o anéyel oamdotacn 2d and to VIosTVAMUA. Q6TOGO, EMEON
670, OgpéMo apalpodpe TIC EVVOiKEG dpdoelg mov Ppickovrol
péca oty Kpiown mepiperpo, elvon mbovd oe o pkpdtepn
anootaon Ad (A<2) n pelmon e GLVOAMKNG dPMOGAG TELVOLGOG
dvvoung va givan peyoddtepn and v avtiotoyn peimon tng
kpiowng meppérpov. IIoAd de mepiocdtepo TOL N eSO TOV
eoptiov eivar avéioyn Tov A2 gvd N peioon tov prkovg eivot
avaioyn tov A. BéPato, and v GAAn mhevpd, av Kavovus
é\eyyo oe amdotacn Ad<2d, tote N avtoyxn av&dvel katd Tov
AOy0 2/) (oyéom 6.50 tov Evpokddika 2). Amd ta mponyodpueva
TPOKVTTEL OTL deV etval GoeEg Tota etva 1 ducpevéotepn Béon
g kpioung dwatopns. [a Tov Adyo owtd, Ba ekppdcovpe AL
Ta pey€dn cuvoptoet TG TapapéTpov A kot Ba avalntioovpe
v duopevéotepn Béom.

Meiwomn dpmhoag TEUVovcas AdY® EVUEVOVG EMPPONS TAGEDV
GTNV EMPAVELL TNG KPIGUUNG TEPUETPOV.
VE=Nd-665,d[bx¥by+2Ad(bxtby)+A2nd?]=
=1627.5-207.6[0.42+2%1*0.338(0.4-+0.4)+A>*3.14*0.338?]
u=2(bx+by)+2Aknd=1.6+2.12%

VEd=VEd/[ud]

-o11¢ S1evdvvoelg X,y éxovpe Tonobethoet 42.7cm?

p= pry =(42.7)/(280*33.8)=0.0045

p=V[ pic*piy]=0.0045<0.02

k = 1+(200/d)'? = 1+(200/338)?=1.77 < 2—k=1.77
VRd,e=Cra,ck(100pifer) 3(2/0)=
=[0.12*1.77*(100*0.0045%*25)3(2/1)=0.48*(2/A)MPa

H mopaméve tipm mpénet va elvon peyaidtepn omo:

Vmin=0.035 k¥? - fu2(2/0)=0.035%1.77>2*2512=0.41(2/\)
VRd,c,min = 0.41MPa<vrg, =0.48MPa

Apa cvykpivoope v Tiun 0.48(2/A)MPa pe v Tun veaMPa.
Ztov TapaKkdTe Tivaka vToloyilovtol Ta TapamTdve HeyEon yio

S1popeg TIRéG Tov A amd dmov mpokvmtel N duouevéotepn BEon:
2.0 1.8 1.4 1.13 1.0 0.8

\VEd 1072 1151 |1291 1373 (1408  |1457

U 5,85 542 4,57 4,00 3,72 3,30

VEd 542 1628 835 1017 1118 [1306

VRd.c 476 529 680 844 951 1189

VRde- VEd 67 |99 -156 173 167 117

VEd- 185 231 326 384 405 414

0.75VRde

H dvcpevéotepn 0éon givan yuo A=1.13d 6mov peyictonoteiton
1 dpopd peta&d ovroyxng Kot dpdomng (€00 PERaia dmota TN
A Ko av giyape mopel o TpoékumTe OTL AMOLTEITOL OTAMGUOG
STproemg.

Awpdpewon orMopov dibtpnong (EC2, §9.4.3, §6.4)

O omhopdg dbtpnong mpémet vo. tomobeteitanr petald g
@opTiOevng empavelag (TEPILETPOS VITOGTLAMLATOC) KO TG
TEPUETPOL € amdotact 1.5d ecmtepa TG TEPIUETPOL EAEYYXOL
oV omoio. 0 OTMAIGHOG dtdTunong dev eival amapaitnToc.
[péner va  tomoBetobvior okéEAN ouvdeTHpov o€  dvo
TovAGyloTov TEpéTpovg. H aktvikn amodotaon petaéd tomv
TepéTpov dev Ba mpémet vor EmepVa TO Smax=0.75d.

9 Aappavovpie poméc G TPOS TOV GEOVOL TOV VTOGTUAGHOTOC
(ka1 Oy ©g TPOG TV TaPELR), ENEWN TO AVENUEVO GTATIKO VYOG
OV £YOVULE TNV TEPLOYT] TOV VIOGTLADLLATOG dev drotibeTan og
00 10 TAATOG TOV TESTAOL.
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Hepipetpog népa omd TV omoic dev amorteiTor OTAGNOG
otaTpnong: yo to BEpa avTod dev lval GAPES GTOV ELPOKMOIKA
av 0 vohoyopds o mpémetl va yivel pe v VEd KO VRde OV
avTiotorovv oty amndotacn 2d 1 omv  dvopevéoTtepn
amootaon mov Pprkape (1.13d). Iowg to o Aoywd eivor o
5e0TEPO €161 DGTE VO £(OVV GLVERELWD, Ol VITOAOYIGHOL. XNV
GUVEXELN TOPOLGIALoVTOL Kot 01 dVO EKOOYES:

VEd KU VRde 6€ 0tdoTaon 2d:

Uout,1 = VEd / (VRde'detr) =1072/(476%0.338) = 6.61m

Ondte M OMOGTACT TNG TEPUETPOV OVTNG Ad TNV TAPEE TOVL
VTOGTLADULATOG ELva

Uout,1 = 2bx + 2by + 27[(I'outef) =2%0.4 +2*0.4 + 27 routef —
—Tout,1 = 0.80m

VEd Kol Vrde 0€ 0wéoTaon 1.13d:

Uout2 = VEd / (VRde'detr) =1373/(844*0.338) = 4.81m

H omdoctaon g mepyétpov avtig amd TNV mTOPEW TOL
VTOGTLADUATOG Etvor

Uout,2 = 2bx + Zby + 27t(routef) =2%0.4 +2*0.4 + 27 Troutef —
—>Tout,2= 0.51m

-H npd o€1pd omMou®dV eV EMTPERETAL VA, OTEXEL ATOGTOCN
pikpotepn amd 0.30d =0.30%0.338=0.1014m amwd TV TEPILETPO
TOV VTOGTLAMUATOG Kot pikpotepn omd 0.5d. Emdéyeton n
TPOTN 6PV OTAMGHOV Vo Tomofetn0el oe amdotoon 1.=0.15m
- H embpeveg oepéc dev mpémer vo amEYovv omOCTACN
nmeplocotepo and 0.75d=0.25m. Aniadn n devtepn oepd Ha
Bpioketan og andotacn 0.15+0.25=0.40m amwd 10 VTOGTOAW®UAL.
-E& dAlov, M tedevtaio GEPO OTAMGUAV OV EMTPEMETOL VO
améyel andotacn peyadvtepn tov 1.5d =1.5%0.338=0.51m omod
mv eEDTatn TEPILETPO Uout OMAASY Bo mpémer var exteiveTat
mépa and 0.80-0.51=0.29 (| owv devtepn exdoyn 0.51-
0.51=0m) amd Vv TapeLd TOL VTOGTLADLOTOG

Apa, ovtog 1 GAwc, Oa tomobetioovpe 000  oepég
GUVOETNPOV 7OV €ivol To eldyoto emtpemdpevo TAN00G
GEPDV.

Ta avtictoyo uiKn TV TEPETPOVY Eival:

To pnkog g 1" zmepuérpov 16ovTon e

Ua = 2bx + 2by + 27(rr) = 2*0.4 + 2*%0.4 + 21(0.15)= 2.54m

To pnKkog g 2" TePUETPO 1GOVTOL LE
up = 2bx + 2by + 2n(1s) = 2*0.4 + 2*0.4 + 21(0.40)=4.112m

Yroloyiopds onMcov Sidrpnong

Vea=1373kN

[epipetpog eléyyov (amootaon 1.13d=0.382m amnd mopeld
VROGTUA®MOTOG ): u=4*0.4+2*1*[1.13d]=3.998m=4m

VRd,es = 0.75VRd,et1.5(d/sr) Asw* fywd.ef(1/(u*d))sina

ue

fywd.et= 250 + 0.25der=250+0.25*338=334.5MPa<fywd

=434.47 MPa

a=90°

Sr = Sr,max:O.75d =0.25m

TPOKVTTEL :

1.017 =0.75*0.844 + 1.5%(0.338/0.25)* Asw* 334.5 *
(1/(4*0.338) —

—1.017=0.633+501.75*% Asw— 0.384=501.75* Asw
Asw=7.65%1 0*m?=7.62cm?

0 omoiog givar 0 omAiopdg Tov tonobeteiton oe k@Oe mepipeTpo
®o vVToAoYIoTEL 1 LEYIGTN OMOCTUON, St, HETAED TV OTACHAV
o€ [ mepipetpo, Bempavtag 6t Ba ypnoyomomfovv othc ol
10, dote va kavomoteitatl 0 EAeyyog TG EAGYIOTNG SLUTOUNG
GKELOVG.

Agw.min*(1.5-sino, + cosa)/(sr-st) > 0.08-(fux) 2/ fyx

Omov

fyk = 500MPa

foc=25MPa

sr eival 1 andotoon peTaEd TV TEPUETPMV OTAIGHOD Kot
woovtart pe 0.25m

Asw,min*l.S/(Sr*St) > 0.08*(fck)1/2/fyk—’

0.79%10*1.5/(0.25% s0) > 0.08*(25)"2/500—
4.74%10* > 0.0008* s
St,max50.59m

Tavtoypova, emed] kot ot dvo oepéc Ppiokovior oe
0TOGTAGELS EVTOG TNG Pactkng mepiuétpov 11=2d, (map. 9.4.3(1))
N ondoTOoN TOV OTMOU®MV Ogv mpémel vo Eemepviel To
1.5d=1.5*%0.338=0.507m< stmax=0.59m

v 1" mepiperpo Oa pmopovcape va tomobetioovue 10
«katakOpLea oA P10 (As=7.79cm?) avd 2.28/10=0.228m,
OAAG TEMKG Yo VO EYOVUE CUUUETPIKN O1dtasn TomobeTovue
12010 (As=9.48cm?) avd 2.54/12=21 — ®10/21

v 2" mepipetpo opoimg tomobetovpe 12 «KoTOKOPLOQ
okéAny @10 (12010 As=9.48cm?) ové 4.112/12=0.343m <
St,max=0.507m.

Ta «xatakdpveo okéEAN» mPémel va givol ayKupoLéva GTo

axpa-tovs. H aykdpwon avt pmopei va emitevydei:

o Eite pe e181kovg Propmyavikovs omAopodc Hopeng «iAov pe
300 TEMAATUGUEVEG KEPAAEDH

o Eite pe orypoedeic ouvdetnpeg

o Eite pe xhetotodc cuvdetnpeg (avd dvo okéin oymuatifoov
£vav GuVOETPO)

e Eite pe évav ovveyn poioavopo 0 0moiog KOUTTOUEVOG
TOipVEL TNV HOPOT| TNG KOUTOANG TNG KGOE oE1pdc.

Qc yevikn oapyn, Ol SWTEUVOLEVOL GLVOETNPEG TPEMEL VO

mep1PdAlovy ta drapnkn oidepa. H opodbemn axtvikn ddtaén

(Zymua 1) dev ikavomotet edkoAa avTn TNV amaitnon.

Evalhaktikdg tpémog omiiong (oe dvo kabeteg dievbivoeig:

Zyque 2) (BA. Zx.6.22 B tov EC2). Ioydvovv oOkeg ot

TPONYOVUEVES OTULTAGELG Y10l TIG OMOGTAGELG KOTh TV dtdTaén

TOV OTAMGUOV, OUOC EMTAEOV TPETEL 1] KEKMUEVT amdGTOON

TV akpaiov paPdnv g TeAevTaing GEIPAS OTAGUMY Va. Eival

peyardtepn omd 2d, kdti To omoio 0dnyel, 6TV MEPiNTOON HOG,

GTNV avayK”n TomofETnong Kot Tpitng oepds oTAGHAV (BA. Zy.

2). Me mv ddtoén avti ot ouvdetpeg etvor g€dkolo va

mePIPAAovV To SO KT GidEpaL.

e k60 mepintwon (eite oktvikn dudtaln eite og dVo KGOeTES

devbvvoeg) Oo mpémer vo. tomobetnOel ko pio goydpo

(montage) 610 TAvV® PEPOG TOV TESIAOV YioL TV GLYKPATHON

TOV GLVOETNP@V.
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< mepipeTpog
12010 eAéyxou u

Tyqua  1: OpowdBetn-axtviky  ddtoén  omAicpon
dltpnoemg

Xyqpra 2: Awtagn omAcpol dlotpricemg oe 300 kabeTeg
devBvvoelg

3.A.4.Eleyyoc og Srdrunon :

O éleyyog o dtbTunomn dev gival omapoitnTOS HoG Kot yiveTo
€leyyog o€ duaTpnon (av Kot ovtd dev avaeépetal EVOEMG GToV
EVPOKADIKAL).

3.B. Alhoyn) YWovg (OGTE VO PNV OmOLTEITOL OTMOUOS
owrpieemc h=50cm

H mopamdve exiloon, pe h=0.40m, éywve yuo va @avel o Tpdmog
OmAong o€ d1aTpNon. Xy Tpaén opms, cuvndwg ppovtifovue
vo. av&NCOVE TO VYOG TOV TTESIAOV MOTE VO PNV OToTEiToL
omMopog ddtpnong M ddtunone. Av emé€ovpe Aowmdv g
h=50cm (mov eivar dGAMwote kot TO €ldywoTo  Vyog
pepovapévov medidov) Oa Eyxovpe:

3.B.1. E)eyyoc o€ kGuyn :

O éheyyog yivetal otnv @don aotoyiog.
Ne=1.35G+1.5Q=1.35*650+1.5*500=1627.5kN

665,d=N/A=1627.5/7.84=207.6kN/m?

Extiuavrog 6t 6o xpnoonomcovpe @12 Ba £xovpe
d1=0.45-0.006=0.444m w1 d2=0.444-0.012=0.432m

ka1 Oa ypnooromoovpe to pikpodtepo d2=0.432m
Egpappoéovrag v pébodo twv tpoforwv Oa Eyovpe:

Poml ®g @pog 1TO KEVIPO  TOL  VTOGTLAMUOTOG
Mx,yd:MEdZO.S*Ggé,d*lx,y* [lx,y'/z]ZZ
=0.5%207.6*2.8%[2.8/2]>=569.65kNm

"Exovpe opBoywvikn Swatopn pe b=lxy=2.8m kot d=0.432m
M;¢=569.65 kKNm

YnoloyiCovpe Tnv avnypévn pomn:
tse=MEed/[bd*fea]=(569.65)/(2.8%0.432%*(0.85*25000/1.5))=
=0.078<pim

Amo mivaka moipvovpe:

o= 0.081
—Aa=0.081%280%*43.2*(0.85%25/1.5)/(500/1.15)=32cm?

0 OTAGHOG aVTOHG KaTavépetat 610 1y=2.8m kot torofetodvTon
29®12(32.77cm?)

2.8/29=0.0965 (®12/9.5)

3.B.2 'Eleyyoc o€ dwgtunon :

O éleyyog og ddtunom dev givor amapaitnTog pog Kot yivetot
€leyyog og duTpnon (av Kot avtd dev avaeépetat EVOEMG GTOV
EVPOKADIKA).

3.B.3. Eleyyog og drazpnon (EC2, §6.4)
der=0.5[dx+dy]=0.5[0.444+0.432]=0.438m

Iepipetpog poptiov: up=4*0.4=1.6m

Kpiown mepipetpoc: ui=4*0.4+3.14*[4*0.438]=7.1m
‘EAeyyog péyiotng avroyng o€ didtpnon

Meiwomn dphoag TEUVovcas Ady® EVUEVOVG EMPPONS TAGEDV
GTNV TTEPIUETPO TNG POPTIONG.
VEd=Nd-0e5,0*bx*by=1627.5-207.6%0.4%0.4=1594.28 kN
vEd=1594.28/(1.6%0.438)=2274.94kN/m?>=2.27MPa
v=0.6(1-fck/250)=0.6(1-25/250)=0.54
VRd,max=0.5v{ea=0.5*%0.54*25/1.5=4.50MPa>

vEd =2.27MPa dpa emapkovv ot SaoTaoelg
"E)leyyoc avroyng mAdkog évavtt Sidrpnong

Onwg kot TPoNyoLpHEvms ot vtoloyiopol cuvoyiloviol otov
EMOUEVO TivaKaL:

A 2.0 1.8 1.4 1.19 1.0 0.8
\VEd 803 927 1145 1244 1324  [1398
U 7,10 16,55 5,45 4,87 4,35 3,80
VEd 258 323 480 583 694 839
[VRd,c 380 422 542 638 759 949
VRdc- VEa  [122 |99 63 55 65 110

H dvopevéotepn 0éom givon yio A=1.19d émov ehoyictonoteiton
1 60popd peta&d avroyng Kot dpdons. Opmc yio mv 0éom ovt
dev amorteitan omAoUOG S10TPHGENG.
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