EONIKO METXOBIO TOAYTEXNEIO
XXOAH HOAITIKQN MHXANIKQN
EPTAXTHPIO QIIAIEMENOY XKYPOAEMATOZX

KATAXKEYEZX AIIO OITAIEMENO YKYPOAEMA
7° E&aunvo, AE 7/10/19

1" Acknon: Omiion TAGKAC PE VE

VPDGELS KOL GUYKEVTPOUEVO QOPTIO

Exodvnen: No omAotel | mopakdto mAdKa.

C20/25, B500C, g’=1.00kN/m?,q=2.00kN/m?, Aokoi: 20x60.
AOY® TOV PEYEAOL OvOiyLOTOG 0moPacileTol Vo KoTookevacel
dokdmt TAdka (TpocdloploTtén 1 Ye®UETPio TV d0KIS®V Kot ot
omMopoi). Emiong, Aoym evdg cuykevipopévov goptiov (putentd
VROGTOAMMO) 1 TAGKA SILUOPPOVETOL GUUTAYNG GTNV TEPLOYXN
TOV GULYKEVIPWUEVOL QOPTIOL (TPOGAOPIoTEN 1) €KTOON THG
cupmayovg {dvng Kat ol avtioToryol OTAMGOoT).
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OsopnTiké avorypo whdxkog (EC2, § 5.3.2.2)
IR tHh
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a=min{1 :'; Jr}: . a=min{! 3%%4» W
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3 = t .

—“l l,=htata, =~

a1=a>=min(1/2h;1/2t)=1/2t=1/2*0.2=0.10m

1 . =5.5+2%0.10=5.7m

eff,

Eniéyovpe d=22cm, ektipd 6tt @=10mm kot bw=11cm
C:®/2+Cnom=®/2+cmin+ACdcv=5+ 15+10=30 6mov
Cmin=IMax {Cmin,b;Cmin,dur; 10 mm } =
=max{10;15;10}=15mm ya katyopia S4 ko1 XC1(EC2,
§4.4.1) dpa h=0.22+0.03=0.25m

Znueioon: To otaticd Hyog g TAAKOS eETeA&yn Alyo kpdTEPO
amd TV TN leffx/ZOZZS.SCm mov opilelt o Evpoxkddikog

TPOKEUEVOL Vo amaAlayodue and tov éheyyo Béhovg (E€povpe
OTL 1) TN OVTN EIvOL APKETE GUVTNPNTIKY) Kot Alyo peyaddtepo
oo TV TN leff /30=19cm mov 6pile 0o EKQY (Eépoupe 6TL 1

T avth etvor icmg Alyo toAunpn y SoKWO®TES TAGKES).
Kavovikd, petd tov vroloyiopd tov orlicpumv, Oa mpénet vao
KGvovpe Aentopepéotepo EAeYY0 PELOVS (oTNV doKnom avTh dgv
£yve 0 ELeYy0g aTdC).

A. Aokt TAdKe (REKPVE 076 TO GUYKEVIPONEVO QOPTIO)
Kovtd o11c otnpi&eig n TAdka Slopop@®VETOL GOUTOYAG YO0l TNV
KOADTEPT KOTOVOUY TOV OVIWPACE®Y 1TNG TAGKAG OTIG
ompifovoeg dokovs. To mAdtog NG ovumayovs Cdvng
AapPavetar a=le/10=5.70/10=0.57m=0.60m

Lo va pmopet o dokidwth whdako vo. Oewpnbei wg «mAdkoy Kol
Oyl @G Lo, «EaYGpa. 0KDVY Bo. TPETEL 01 KOPIES KAl 01 EYKOPOIES
VEUPWOEIS KBS Kot 1 TAGKo peTald TV VEvpmoewY Vo Exovy
emopkn ovotpeyio. Avto umopel va Gewpnbei ot woyder otov (EC2
wap. 5.3.1 (6)):

K. TpéCog, 7°e&aunvo, Akadnpaiké "Etog 2019-2020, 1" Acknon: Onhion TAGKAG PE VEVPAGELS KAL GUYKEVTPOUEVO QopTio, 7/10/19.

® 1 amdoTach UETOLD TV VELPWDOEWY, S, 0€v vIEPPaivEl Ta
1500mm

® 70 DWOS THG VEDPWONS KAT®W amo THV TAGKA, hr, Jgv
vrepfoivel To 4mAaoio Tov TAATOVS THG, by

® 70 mayog ¢ TAaKag, hs, givai tovddyiotov ioo ue o 1/10 the
kKobopng amootaons uetald twv vevpwoewv, ar 50 mm,
O0mo10 €ivol ueyorvTepo.

®  mpoflémovial eYKAPOIES VEVPWOGEIS o€ Kabopn amdoToch Tov
oev vmepPaiver to 10mAdoio 00 GVLVOLIKOD TAYOVS THS
TAGKOG (COUTEPIAOUPAVOUEVNS KOL THS VEDPWOHG).

o To &lgyioro moyos ¢ mAaxag twv 50 mm umopel va
peioverar o 40 mm  Otay  EVOOUATOVOVTOL  UOVIUA
AMBooapora avipesa oTig VEDPWOOEIS.

Edd éyovpe (BA toun A-A):

s=arL+bw=0.75+0.11=0.86<1.50mv"
hr=ho-hs=0.25-0.08=0.17<4*bw=4*0.11=0.44mv"
hs=0.08>max(ar/10; 0.05)=max(0.75/10; 0.05)=0.075mv"
Eniéyovpe va tomobetnoovpe dVo gykdpoles veupdoels (Ue
bw=0.11m). H xaBap1| amdéotacn vroroyileton og e&ng:
L11=5.50:23.+33L,1r+2b—>

—5.50=2%0.6+3aLx+2*0.11—
—aLe=1.36m<10h=10%*0.25=2.5mv

Znueiwon: Oa pmopovaoe va. eiyoue torobetioer uia vebpwaon.

A.1 ®oprio ko evToTIKG PEYEO :

2g doxidwtés mhakes ovviiBwg vroloyilovue to. poptia, TV
EVTaon Kol TOUG OTAIOUODS Ove VeDpwon (koi Oyl ove pETPO
TAGTOVS THG TAGKAG).

2=[0.08*(0.75+0.11)+(0.25-0.08)*0.11]25/[0.75+0.11]=
=2.54kN/m?

2’=1.00kN/m?

g0n=2.54+1.00=3.54kN/m?

q=2.00kN/m?
qa=1.35%gm+1.5%q=1.35%3.54+1.5%2=7.78kN/m?

Enmedn pog evowpépet to @optio avé vevpmon (dniadn avda
0.75+0.11=0.86m) Oa £xovpe:

qa*0.86=7.78%0.86=6.69 kN/m (avé pétpo pPiKovg vEupmong)
Pomf:Msa=qa*1%/8=6.69*5.72/8=27.17kNm (avé vedpwon)
Téuvovoa: Vsi=qa*1/2=6.69*5.7/2=19.1kN (avd vedpwon)

KOl 6TNV TOpELd ™G ovpmayovs Lavng Oa gival:

Vsd,mxp, vsup=Vsd-6.69*(0. 1+06)=1442kN ((lV(VX~ VSﬁpO)OT])

A.2 AwoTac10A6YN oM £VAVTL KOUWNG

O1 dox1dwtég mhares eCetaloviar wg mlokxodokol (Otav OLifetor n
TAGKA-TOVG).

‘Exovpe mhakodokd pe bes=0.86m, bw=0.11m, hs=0.08m ko
d=0.22m.

Msa=27.17kNm/vevp

Yroloyilovpe v avnypévn pomn:
psa=Mia/[betrdfea]=(27.17)/(0.86*0.222%0.85*20000/1.5)=
=0.058

Amd Ttov mivaka tov TAakodok®dv yio. hs/d=0.08/0.22=0.36 Kot
befi/bw=0.86/0.11=7.8, naipvovpe:
®=0.0598—As1=0.0598*86*22*(0.85*%20/1.5)/(500/1.15)=
=2.95 em?*/vevp

Béfaia Oa umopodooue evorloktikd va v vmoloyicovue wg
Aemrokopun mhaxodoxo (0.86/0.11>5) (av xor avto to tedevtaio
otver ovviiBwg OVTIOLKOVOULKG, omoteléouora;
As=27.17/[0.18%43.5]=3.47cm?>2.95 cm?.

EMdyiotog omopog (EC2 §9.3.1.1): Inpeioon: Z1ic 50Kovg
HOPPNS TAOKOSOKOV, YEVIKMG, KOTO TOV DITOAOYIGUO TOV EAG-
XLOTOV OTAIGHOV, GTNV EMPAVELN. EML TG OToing vVToAoyileTon
70 €AAY10TO T0G0GTO dev AofaiveTor VEOYN To EUPASOV TOV

ouvepyalopevov TAdToug (6tav owtd OAiBetan) aAld pdvov o
euPadov Tov kKoppov. Q1660 €50, TAPOLO TOL VITOAOYILOVE
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EOGNIKO METXOBIO IOAYTEXNEIO
XXOAH HOAITIKQN MHXANIKQN
EPTAXTHPIO QIIAIZEMENOY XKYPOAEMATOZX

NV TAGKO G TAOKO0O0KO, 0, Tpémel Kavovikd va Adfovie vrd-
1 pog 0Tt mpokettan tepi TAGKoG kat dpa vo AdBovpe vdym
(cvvnpnTikdg) 6A0 to guPadov: 0.86%0.22. Etot £xovpe:

As,min = max[0.26-(foum/fyk); 0.0013]be-d = 0.0013-86-22—
As,min: 2.4601‘[12

TonoBgtovvton 214 (As=3.08 cm?) avd vedpwon.
A.3'Eleyyog o€ Ténvovea

Vsdmopveop=14.42kN. Adym TOovig avopotdpopens popticemg
TEPVOLGO, aVTH Tpocovéavetal, katd tov EKQE, katd 10%, kot
£tol Vea=1.1¥14.42=15.86kN.

-Avtoyn o€ Tépvovca yopic omhopd ddTunong:

k = 1+(200/d)""> = 1+(200/220)"?=1.95 < 2—k=1.95
Crde=0.18/yc=0.18/1.5=0.12

O epeikvopevog omhopds eivar to 1914 (apod t0 dAAO
képmetar) Aq=1.54 cm? enopévag

p1=(1.54/(86%22)=0.00082
VRd,cz[CRd,ck(100p]fck)1/3+k16cp]bwd=
=[0.12*1.95*(100*0.00082*20)'3*110%220 =6678N=

=6.68 kN

H mopamdve tipun mpénet va givon peyaddtepn ond:

VRd,C,min = (Vmin + lecp) bwd

Omov vmin=0.035 k3?2 - {«!/2=0.035%1.9532*2012=0.426

VRd,C,min = (Vmin + lecp) bwd=0426* 1 10*220=10309N

=10.31 KN>6.68kN

Apa ovykpivoope VRrdemin<Ved — 10.31kN <15.86kN  dpa
amoLTeiTon OTAIGHOG SLUTUNONG.

-Téuvovea mov avalopufdvel 0 0TAGUOS O1ATUNONG (EAEP)0G o€
andotacn d ano mapeia):

-Elayiota (EC2 §9.2.2)

Pw,min = (0.08(fek)?)/fyx =(0.08(20)2)/500 = 0.00072

(Asw,min /)= pw,min'bw = 0.00072*11*100 =0.792cm?*/m

H péyiom andotacn petaé&d tov omAMopdv StETUnong Vot smax
=0.75d (1+cota) = 0.75%0.22*(14+0) =0.165 m—16cm

Apa i dituntovg cuvdetipeg O8/16 mpokimtet

(Asw,min /s):6.280m2/m—> VRd,s,min = (Asw/S)'Z'fywd'COte:
=6.28%10%+0.198%434.47%103*1=54.02kN>15.86kN dpa
tifevtor: ovvd.P8/16

Znucioan: Iapolo wov otig dokovg dev oovnBiletar n ypron
pofowv @6, arig dok1dwTéG TAGKES Bo umopodooye vo.
xpnoiomoroovie kai aovoetipo. Do.

A.4 Onon eykdporag dradokidag

O EC2 dev mepihopPavel kdmoto cuykekpytévn ddtaén yio myv
omlon g eykapotag dadokidag. Edd Ba axolovbncovpe v
Sdtagn tov EKQXE (mop. 18.2.2.3) ocdupmva pe v omoia
tomofeteiton o id10g omAopdg (2D 14) e TG SUAKELG VEVPDGELS
1060 TAve 660 Kot KOTO Kabmg ko ot 1ot cuvdetnpeg P8/16. O
omMOUOC TV gyKApolov  ddokidmv  mpémel  vo  givan
OYKUPOUEVOG. XTO GYNUO QOAIVETOL 1 OyKOP®OGN TOV WHEGH GTO
TAGTog TG ovpmayovg Lavng (48*1.4~70cm).

A.5 Onhon Tng TAGKOC PETUED TOV VELPAOGEWY

O EC2 dev mepihopfavel kbmolo cuykekpévn ddtaén yo mv
omhon g mAdkac. Edd Oa axolovbncovpe Tig SwatdEels tov
EKQY cOppmve pe Tig onoieg, 0tav dev amawteitor £heyyog!,
tomofeteiton Sopcd TALYH (GTOVPOEONG OTAMGUOG KOl TPOG TIG
d0o Sievdovoelg) ico pe  0.001*A=0.001*8*100=0.8cm?’/m
Eni\éyeton Sopkd mAgypa T92 2(92mm?/m)

B. I1gproyn ovykeviopévov @opTiov (cuprayng Tidko)

B.1 Eleyyoc 6¢ kuwn

! Koté EKQE Sev amartsiton éheyyog TG TAGKAG HETAED TV
VELPOGEWDY OV TO OLOIOUOPPOG KOTAVEUNLEVO KIVTO OgV givarl
peyoAiTepo amd SkN/m?, kot dtov 3ev KUKAOQOPOUV OYLOTO, LLE
@optio Tpoyov peyarvtepo amd 7.5kN

2 Ta dopukd mhéypoto cvpBorilovtor: An 6mov A eivan T yio
tetpayovikd mAéypata 1 O yio opfoymvikd mASypata kot X givor

To npoPAnua edd sivow: wégo mAdTog, bm, b,

¢ mwhaxog Bo ovvepyoobei yio v avainyn S

00 GUYKEVIPOUEVOD PopTion? 2T0 TAGTOS L — STT77 Fs
avtd 1 porii Tov Abym T0V CUYKEVIpWUEVOD  — AT — — ]’t
poptiov Bo etvar otobepn? Llpopavag: oxi. :

Apa 0 Tpoabetog Loyw oV GUYKEVIPDUEVOD 115, 72508,

poptiov omhiouog Bo mpémer vo, moKVOOEL

KOVTQ 0TV TEPIOYN EMPOMNS TOV GUYKEVIPWUEVOD POPTIO KoL Oo.
TPEMEL ETIONG V. TPOPAEWOVUE (EYKAPTIO) OTAMGUO KoL YLo. THY
eyrdpoto kopyn. O EC2 dev nepthopfavel KATO GUYKEKPILEVT
S14Tagn Yo TNV KATOVOLT CLYKEVIPOUEVOL (opiov Kot £Tol O
axolovOnoovpe ¢ datdéelg tov EKQY (BA. kon map. 12.5 tov
TLUTOAOYIOV M omoia TapaTiBETOL Kot GTO TELOG TOV TOPOVTOG).
[M\dtog e16ay@yNg ToL Eoptiov: Bempovue 4TL TO POPTio
Swovépetar vid yovia 45° péca 6To TAXOG TNG TAAKAS, Gpa TO
TAATOG E1G0YOYNS TOVL PopTiov Oa givar (6T0 pécov g
TAGKOG): t=ty=bo+2s+2h0o/2=0.40+2*0.06+2*0.25/2=0.77m

To @oprtio avolapufdverol KOUTTIKGOG omd o Aopida TAGTOVG
(EKQY ITap. 9.1.6) yio apeiépelotn mAdaxo:
bum=t+2.5x(1-x/1)=0.77+2.5%2.5(1-2.5/5.7)=4.28m

Avt6 Ba givon To TAATOG TG cupmayovg (dvng To omoio dpmg Oa
TO TPOGOLENGOLLE KATE TO PUNKOG 0YKOPOGNG TOV EYKAPGLOV
papdmv (BA. oto Téhog TG Tap. B.1.2).

B.1.1 ®opric kot evroTikd peyédn

£=0.25%25=6.25kN/m?

¢’=1.00kN/m?

202=6.25+1.00=7.25kN/m?

q=2.00kN/m?
qa=1.35*ga+1.5*q=1.35%7.25+1.5*2=12.79kN/m>
Qa=1.35*G+1.5*Q=1.35*90+1.5*110=286.5kN

-H pom o610 onpeio emPorng TOL GLYKEVIPOUEVOL (QOPTIOV
AOY® OV PopTiov Oa givar :
Moa=[Qa*(1-x)/1]*x=286.5%(5.7-2.5)*2.5/5.7=

=402.1kNm kot Stapodvtog pe to bm 0o Eyovpe:
Mq¢=402.1/4.28=93.95kNm/m

-H ponf| 610 péco tov avoilylatog AOY® TOV KOTOVEUNULEVOL
@optiov Oa eivan :

Mqa=qa*1%/8=12.79*5.7%/8=51.94 kKNm/m

-And emodAnio popticewv Bo &xovpe (oe mAdtog 1m)3:
MqQdt+Mg¢=93.95+51.94=145.89 kNm

B.1.2 Awuotaooidynon o€ kKGuyn

EMayiota-Méyiota (EC2 §9.3.1.1)

As,min = maX[0.26'(fctm/fyk); 00013]btd =
0.0013-100-22=2.86cm?/m

Asmax = 0.04A:=0.04*100%25=100cm?*/m

- And enahiniia popticewv Oa éxovpe Msa=145.89kNm/m
"Exovpe opboymvikn datopn pe b=1m wor d=0.22m.
pse=MEd/[bd*fea]=(145.89)/(1.00%0.22%*0.85*%20000/1.5)=
=0.266<puim

And mivaka Taipvovpe:
®=0.316—5As1=0.316%100%22%*(0.85%20/1.5)/(500/1.15)=
=18.12 cm*m

K0l 670 TAGTOG bm Oa givor 18.12*4.28=77.55¢m?

- And xataveunuévo eoptio Msa=51.94 kNm
psa=MEed/[bd?*fea]=(51.94)/(1.00*0.222*0.85%20000/1.5)=
=0.095<pim

And mivaka Taipvovpe:
®=0.1->As=0.1%100%22%*(0.85*20/1.5)/(500/1.15)=

=5.73 cm*m

KoL 670 TAGTOG bm Oa givon 5.73%4.28=24.52¢m?

10 gufadov tov Sraufkovg omhiopod oe mm*/m (BA. IMivoxo
TAEYUAT®V 6TO TEALOG)

3 Tlpooeyyotikd, kou vaép e ao@oAsing, abpoicape TiC
UEYIOTEG TWES TTOPOAO TTOL dev gppavilovtat oto 1610 onpeio.

K.Tpéloc, 7°eEaunvo, Akadnpaiké 'Etog 2019-2020, 1" Acknon: Onhion TAIKOS HE VEVPAGELS KAL GUYKEVTPOREVO QopTio, 7/10/19. 68l 2



EOGNIKO METXOBIO IOAYTEXNEIO
XXOAH HOAITIKQN MHXANIKQN
EPTAXTHPIO QIIAIZEMENOY XKYPOAEMATOZX

AnAodn AOYm TOL GUYKEVTPOUEVOD amattovvTol TpdcOeta’:

As, npoct=77.55-24.52=53.03cm?

Apa tifevron:

Kvpioc: 5.73cm?/m ®10/12(6.54cm?)(610 TAGTOC TG GOUTEyYO0g
TAGKOG)

Agvtepgdv: 0.2*%5.73=1.146cm? ®8/33 (1.52cm?)

Ipécheta :0e TAGTOG bn/2=4.28/2=2.15m

AS, 1poct=27®@16 (54.27cm?) (1 ®16/8)

Eykdpoiog mpdcbetog :

0.6%As,1pos6=0.6*53.03=31.82cm? 16®16(32cm?)( ®16/13.5).
O gykdpo1og aTtdg OTAMGUOG TPETEL VO OYKVPMVETUL HEGO GTO
mAdtog G ovumayovs Cavneg. Etot, 10 cuvvolikd mAdtog g
cupmayovg {dvng mpémet va gival To bm Tpocavénpévo katd 2
POPEG TO  OMOLTOVUEVO UAKOG ayKOP®ONG TMV  E€YKOPGIOV
papdwv. Av Oswpnioovpe foa=2.25MPa (koAég ovvOnKkeg
GUVAPELNG), £xovpe (Yior evBVYpapn oykvpwon):
1v=1.6%435/[4%2.25]=48*1.6=77cm

Kot apa GUVOALKO TAGTOg GUUTOYOVG ovne:
4.28+2*0.77=5.80m

3
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B.2 Eleyyoc o€ drdTunon

To @optio avaraufdvetor SoTunTikdg amd e Awpida TAdtovg
(ITap. 9.1.6) yio au@iépelotn TAGKOL:
bm=t+0.5x=0.77+0.5%2.5=2.02m.

B.2.1 ®oprio ko evroTikd peyédn

-H tépvovoa 610 onpeio enoing Tov GUYKEVIPOUEVOL POPTIOV
AOY® TOL PopTiov Oa givar :
Voa=[Qa*(1-x)/1]=286.5%(5.7-2.5)/5.7=160.84kN

Kot dtapdvtog pe to bm Oa Eyovpe:
vQd=160.84/2.02=79.62kN/m

-H tépuvovca ot ompiEn Adym tov kataveunuévov eoptiov Oa
glvon :

Vqd=qa*1/2=12.79%5.7/2=36.45 kN/m

-Amd emarAnAia popticemv Oa £xoupe :
VQdt+vqd=79.62+36.45=116.07 kN/m

B.2.2 'E\eyyoc og TEpvovoa

-Avtoyn o€ Tépvovca yopic omhopd ddTunong:

k = 1+(200/d)"? = 1+(200/220)"*=1.95 < 2—k=1.95
Crdc=0.18/yc=0.18/1.5=0.12

O gpelkvdpevog omMods eivat: og mhdrog 1m Oa €xovpe To
wod tov ®10/12 (As=3.27cm?) kot to picd omd to, 27916/2.15
éoto 13016/2.15

A=3.27+13*2.01/2.15=15.4cm*m

pr=15.4/2200=0.007

VRd,C=[CRd,Ck( 1 Ooplfck) 1/3+k1 ch]bwd:
=[0.12*1.95*(100*0.007*20)'3*1000%220 =124074N=

=124.1 kN/m

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

Omov vmin=0.035 k3?2 - {!/2=0.035%1.9532*2012=0.426

VRd,c,min = (Vmin + k]ch) bwd=0.426*1000%220=93720N

=03.72 kN/m<124.1kN/m

Apo ovykpivovpe Vrd.e>Ved— 124.1kN/m >116.07kN/m dpo dev
OOLTEITOL OTAIGHLOG SLUTUNONG.

AM=93.95kNm/m —Ap=0.17 xor dpo Aw=0.188, ondte
AAs=10.78%4.28=46.14cm?<53.03cm?

kot Ba Tov katd ¢ aceoielog va Aéyaue OTL Ta. TPOSHeTOL
oidepa Bo mpokvyovv amd TV mPoOcbeTn pomn: Wy, Yy

K.Tpéloc, 7°eEaunvo, Akadnpaiké 'Etog 2019-2020, 1" Acknon: Onhion TAIKOGS HE VEVPAGELS KAL GUYKEVTPOREVO QopTio, 7/10/19. o6gh. 3



EOGNIKO METXOBIO IOAYTEXNEIO
XXOAH HOAITIKQN MHXANIKQN
EPTAXTHPIO QIIAIZEMENOY XKYPOAEMATOZX

B.3 Eleyyoc o€ dudTpnon

Eleyyog o¢ owatpnon (EC2 map. 6.4):

O éheyyog o€ ddtpnon mepthapPavet Tpeic Pactkos EAEYYOLS:

® TNV mEPIPETPO TOV VTOSTLAGUATOS (1] AAMDG GTNV TEPIUETPO
TOV PopTiov) dev emtpémetan 1 VAEPPACT TNG HEYIGTNG OVTOYNG
o¢g duaTpnon

VEd<VRd,max OmOV VRd,max=0.5vfcd

N 7mePipeTpog Tov Qoptiov opiletar ion pe ue=2b+2h xai n
dphoa tdon wg VEd=VEd/(uo*defr) (o€ 0povg TdoNG)

o XV Pactkn nepipetpo eréyyov ui (o andotacn 2d amd v
TOPELY TOV VTOSTVADNATOG (1] 0AMGDG ToV QopTiov) mpémel N
avtoyn ™G TAGKOG £vovtl SiTpnong Vrde (Yopig omiioud
Stdtpnong) va ivat pkpoOTepN amd TV SpMdGa TACT  VEISVRd,c
omov

VRde = CRdck(looplfck)”3 +k100p > (Vmin + lecp)

pe pr=(pr*piy)®

TOL P1 AVOPEPOVTOL GTOV EPEAKVOUEVO OTAGLO LLE GUVAPELD. OTIG
Sevbvvoelg y kol z kot vroloyiloviar ®¢ ol péceg TUEG
Osopdvtog éva mAGTog TAGKOG {50 pe TO WAGTOG TOV
VocTLAGUATOG Vv 3d o KGBE TAELPA.

1 Baocwr nepipetpog opileton ion pe ui=2b+2h+4nd ko n dpdoa
téon oG Vei=VEd/(u1*desr) (oe dpovg tdong)

2d 3 m A, -
e T~ e

e A ' ] v ' “
P - | ] 2 7 9
. v ] I ) .
. g | ' o '
.~ b e .. }

¢ 010V VE®>VRA,cTOTE amlnsiw omMopdg d14Tpnong, OOV
VRd,es = 0.75VRde + 1.5(d/sr) Aswlywd.ef(1/(u1d))sina

Edd éyovpe:

d=0.5[dx+dy]=0.5[0.22+0.20]=0.21m

[epipetpog poptiov: ue=4*0.4=1.6m

Kpiown nepipetpog’: ui=4*0.4+3.14*[4*0.21]=4.24m
P¢=1.35*90+1.5*110=286.5kN

B.3.1 'Eleyyoc néyrotng avroyig o owdrpnon
vEd=286.5/(1.6%0.21)=852kN/m2=0.852MPa
v=0.6(1-fck/250)=0.6(1-20/250)=0.552
VRa,max=0.5vfed®=0.5*0.552*13.33=3.68MPa> veq v’
B.3.2 "E)eyyoc avtoync yopic orMopd d1atpneng
VE=286.5/(4.24*0.21)=321.77kN/m?>=0.32MPa

Ta p1 vroroyilovral o€ £va mAdtog 3d amd kabe mThevpd,
dniadn b+6d=0.4+6*0.21=1.66m

I
-3

L

1.66
215

166

215

-oVv d1evbuvon x &xovpe tomodetost 27P16(54.52cm?) oe
2.15m
dpa oto 1.6m &yovue tomobetost (1.66/2.15)*54.52=41.86¢cm?

> Yrép g aceodeiog ayvoodue v avénon g eoptilovcag
EMPAVELNG AOY® TOV TTAYOVG TNG EMKAADYE®DG

® YmevOopiletar 6Tt oty ékgpacn Tov fu=oefa/yc 0
GUVTEAEOTNG Occ, O OTOI0G EKTIUA TNV €MIdPaAOT TNG ToOTNTOG

kot ®@10/12 (6.54cm?2 670 1m) dpa 6t0 1.6m £xovpe TonobeTnoet
1.66%6.54=10.85cm?

p1=(41.86+10.85)/(166*21)=0.0151

-otVv d1evbuvon y éxovpe tomodetnost 14d16(28.13cm?) oe
2.15m

dpa oto 1.6m &yovue tomobetost (1.66/2.15)*28.13=21.72cm?
kot ®8/33 (1.52cm2 oto 1m) dpa oto 1.6m €yovpe TonobeTnoet
1.66%1.52=2.52cm?

piy=(21.72+2.52)/(166*21)=0.007
p=V[0.0151%0.007]=0.01<0.02

Vra,e=Cra,ck(100pifer) P +kioep=  =[0.12%1.95%(100*0.01*20)'
=0.64MPa> via v/

Apa dev amorteitot oTAGHOG SdTpNnomng.

eopticemg oty OAmtikny avtoyn, Aafaivetar i0og pe 0ec=0.85
uovo otov €leyxo oe KApym, oe OAOVG TOVG GAAOVLG EAEYYXOLG
Aofaiverar icog pe acc=1.0
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Andonacpo and 10 TumoAdylo:
12.5 Zvoykevtpopéiva goptia o€ TAdkes (dratdéerg

EKQY., §9.1.6)
oz iy
'y rs 771 F77r i 1
, N LN
4|/ f - f "II’
P —— —
4 x ! x |
G—=— =
* |
r 0 1 L__dA____ 3
vy
Z S rede r=t=1
]
| t t | b
vy ¥ ¥ w
7 :
“] e Pt T L—ir—"
] /;»( A |
R | R S . i e e
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Yyqpo 12,2 YmoAoyiotikd mAGTog Stovopng @optiov
(EKQZ, Zy. £.9.2)

o [TAGtOG €100Y®YNG QOPTIOV, t

£
[l
2 Ll s 5
M 7. W
t

t=b,+2-s+h,
Xympe 12.3 IMAdrog ewsaymyng goptiov (EKQX, Xy.
2.9.3)
ty=t,=bo+2s+h;
e I[TAdrog dravoung goptiov, by
MMivoxog 12.1 Ywoloyi6Tikoé TAGTOS dLOVOPIS QOPTIOV

(EKQX, ITivoxag X.9.1)
1 2 3
Lranxo Yroloyiotd mhatog 0 .
A - B . & PG yuog
gbotpe Swrvo s goption by
Evianxa
peybn
v - X
1 - o W bu=t,+250x(1-7) | O<x<l t, S0.80¢ <t
V ao——
2 . b, =t, +0.50x D<x<l t, S0.80¢ t, <t
3 B | b, =t 4150x0-3) | 0<x<l t, <0.80¢ t, <t
R ’ [
B m,é}_ﬂ — b'=tr+0.50x(2—%) 0<x<l | t,<080¢ | t,S¢
r H
S|V e b, =t, +030x 02l<x<l | t,c040¢ | t,5020¢
H
6 e b, =t,+0.40((-x) | Ocx<08l | t,<040f | t,S020¢
7 by =ty +x1-3) O<x<f |t <o080¢ t, <t
e {
g | ™ b=t 4050x(2-3) | O<x<t | t,s0d0¢ | tSE
9 [V s b, =t, +030x 02l<xct |t <0406 | t,$020¢
10 — b, =t, +1.50x O<x<ty t, <0804, t, 5L,
s e gy ’
e
n|.  — b, =t, +030x 0.2f, <x <l t <040¢, | t:$0.20Ly
V. pex ¥
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EGNIKO METXOBIO IOAYTEXNEIO
XXOAH NOAITIKQN MHXANIKQN
EPIAXTHPIO QIIAIZEMENOY XKYPOAEMATOX

TYMNOIMOIHMENA AOMIKA NMAEIrMATA
AIAZTAZEIZ NAETMATQN: MHKOZ = 5,00m / MTAATOZ = 2,15m

AMNOZTAZH PABAQN AIAMETPOZ PABAQN AIATOMH XAAYBOZ BAPOZ
(mm) (mm) (cm2/m) (kg)

AIAMHKQN | ErKAPZIQN ANA ANA

AIAMHKQN | EFKAPZIQN | AIAMHKQN | ETKAPZIQN PABAON PABAON NAEFMA M2

T 92 150 150 4,20 4,20 0,92 0,92 16,10 1,50
T131 150 150 5,00 /4,00 5,00 1,31 1,31 20,60 1,92
T139 100 100 4,20 4,20 1,39 1,39 23,70 2,20
T 158 150 150 5,560/4,00 5,50 1,58 1,50 24,20 2,25
T 185 150 150 4,200 6,00 1,85 1,88 28,20 2,62
T 188 150 150 6,00 6,00 1,88 1,88 32,90 3,06
T 196 150 150 5,00 5,00 1,96 1,96 33,50 3,12
T 222 150 150 4,60 d 6,50 2,22 2,21 33,40 3,11
T 257 150 150 7,00 7,00 2,57 2,57 44,70 4,16
T 262 150 150 5,008 7,00 2,62 2,57 39,00 3,63
T 377 150 150 6,00 & 8,50 3,77 3,78 57,00 5,30
0 92 150 250 4,20/4,00 4,20 0,92 0,56 12,60 1,17
O 111 150 250 4,60/4,00 4,20 1,11 0,56 13,90 1,29
0O 131 150 250 5,00/4,00 4,20 1,31 0,56 15,20 1,41
O 168 150 250 4,00 5 4,20 1,68 0,56 17,50 1,63
0 185 150 250 4,205 4,20 1,85 0,56 18,80 1,75
0 222 150 250 4,606 4,20 2,22 0,56 21,60 2,01
0 262 150 250 5,008 4,20 2,62 0,56 24,70 2,30
0 317 150 250 5,50 6 4,60 3,17 0,66 29,90 2,78
0 377 150 250 6,00 & 5,00 3,77 0,78 35,50 3,30
0 443 150 250 6,50 d 5,50 4,43 0,95 41,90 3,90
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