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>Tnv nedoyepupa TNG AoKNong 2, va Ppedsi:

1. n anarroUpevn diaTtour and Tn osipa HEB, yia To avw NEAPA TwV KUPIWwV JIKTUWHATWY,

2. va oxoMaoTei kal va AneBei un’ own n meavr NUKVWaon Twv onueiov eEacpaliong évavTi Auyiouou.
Aivetal noidTnTa xaAupa S355.
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Avnypévn AuynpotnTa py

KapnuAeg Auyiopou

& péAn uno afovikn BAIYN, N TIUA TOU y yIa TNV KaTaAnAn avnypévn Auynpdtnta A mpénel va kabopileTal
ano Tnv avTioToIxn KaunuAn Auyiopou cUP@®va Pe Tn oxéon:

onou

1 .
X=—7F7— aMa x <1,0
@+ Vo2 -\

¢ = 0,5[1 +alh-0.2)+ Xz}

— Af
A= |—L = Lﬁi yia diaTopéc katnyopiac 1, 2 kai 3
Ncr I )\1
L €ival To urikog AuyiopoU oTto und Bewpnon £ninedo Auyiopou

i €ival n akTiva adpaveiac nepi Tov avtioToixo Afova, unoAoyi{OHEVN XPNOIHONOIWVTAG TIG
ID1I0TNTECG TNG NANPOUG DIATOMNG

A = \/E 93,9
fy

€= /? (f, oe N/mm?)
y

o £ival 0 CUVTEAEDTTNC ATEAEIWV

ZUVTEAEOTEC ATEAEIOV YIA KAUNUAEC AUYIGHOU
KapnuAn Auyiopou ao a b C d
JUVTEAEOTNC ATEAEIQV o 0,13 0,21 0,34 0,49 0,76




EONIKO METZOBIO MOAYTEXNEIO Aoknon 3
2IAHPEY KATAZKEYE? I

AYZH AZKHZHZ 3

YAIka
MoidTnTa dopikoU xaAupa S355 f,=355MPa=35,5kN/cm? f,=510MPa=51,0kN/cm?
1. OOPTIA
A ‘—l dladokideg  oUvdeapol duokapyiag
OOPTIA
1.B. PETAMIKNG KATAOKEUNG 1,8kN/m2
é 1.B. okupodépaTog 25kN/m?3
KIVTO 5kN/m?
TO BAPOG €NiOTPWONG apeAeiTal
3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
24.00
Ao KATOWH MEZOTE®YPAS TAdKa
OKUpodEpaTOG
3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 naxous 0,18m diadokida ﬁ SikTUWHa
]
% 6.00 %
TOMH A-A
24.00
OWH AIKTYQMATOS MEZOTE®YPAS
>xnua 1: Nrewpetpia kar poptia neloyépupag
Ta ¢opTia nou AauBavovTal unoywn eivai:
I.B. HETAANIKAG KATAOKEUNG g = 1,80kN/m?
MAGka okupodEpaTog nayouc 18cm Orixac = 0,18mx25kN/m? = 4,50kN/m?
Kivnto popTio nefoyépupag p = 5,00kN/m?
2. ZYNAYAIMOZ ®OPTIZEQN
1,35(g+gmaxac)+1,50p=1,35x(1,8kN/m?*+4,5kN/m?)+1,50x5,0 kN/m?=16,0kN/m?>
o
3.00 3.00 3.00 3.00 3.00 3.00
24.00

ZxNHa 2: Zwvn enippong yia enikoppia eopTia

Ta (opTia TOU KATACTPWHATOG KATAAyouv oTd OUO JIKTUMUATA WECW €YKAPOIWV OladoKidwv HE €UPOC
{wvng enippong 3,0m. & kAGBe kOPBO Tou JIKTUWHATOG EQAPUOETal POPTIO i00 WE:
16,0kN/m?x3,00mx6,00m/2 = 144,0 kN/kopupo.

2TOUG akpaioug KOPBOUC To £UPOG EMIPPONG €ival TO HIOO, ENOPEVWC EPapUOlETal PopPTio 00 WE:
P=72,0kN/koppo.

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A3-1
I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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3. ZTATIKO NMPOZOMOIQMA KAI ZTATIKH ENIAYZH AIKTYQMATOZ

72kN 144kN 144kN 144kN 144kN 144kN 144kN 144kN 72kN

1 Y Y # Y J # y Y

V=576kN V=576kN
L=24.00m

>xnua 3: Enikoppia gpoptia oo dIKTUWHA

3.1. AkpIBNG oTaTikn eniluon He eniAuon SIKTUMHATOG

>xnHa 4: ASovikec duvapelg oTo SIKTUWA

Ano Tnv €niAuon Tou JIKTUWHATOC MPOoKUNTEl OTI N OUOHEVEDTEPN PABOOG TOu avw NEAPATOC BAIBeTal pE
duvapn Negg=1920,0kN.

4. ENIAOIH AIATOMHZ ANO ZEIPA HEB

H emi\oyn yiveTal Je To KpITHPIO avTOXNC G€ AUYIOHO:
Af
XAy o NeaVm 5o 1920kNx1,00

> = 77,26cm?
Ym xfy 0,70 x 35,5kN / cm?

Neg <Npgrg =

orou

ym1=1,00

kal unoBéoape ot x=0,70.

Ano6 Toug Nivakeg Twv NPoTUNWV diaTop®v eniAéyoups Thv diatopry HEB200 pe eppaddv A=78,1cm?

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A3-2

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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5. EAENXoz ANQ NMEAMATOZ ME AIATOMH HEB200

5.1. Aiaropn HEB200

Ano TOUuC Mivakeg Twv npoTUnwv dlaTodwv n Siatoury HEB200 éxel Ta €€nC yewpeTpika kal adpavelakd

XapakTnpIoTIKA:
HEB 200 b=200mm tr=15mm
h=200mm ty=9mm
A=78,1cm? r=18mm
d=134mm
Iy=5696cm* Iz=2003cm*
iy=8,54cm i,=5,07cm
P I
- £ =
= £
< o
3 N
1l 1l
© e
N
2 b=200mm

Zxnua 5: Aiatoury HEB 200

5.2. Karnyopia diatopng

Ano TouC nivakeg Twv npoTUnwv diatopwv n HEB200 noidtnTac XaAuBa S355 ot kaBapry BAiwn eivai
katnyopiag 1. Mio avaAuTikd unopei va unohoyioTel cUPPwWva e TOUG NIVAKES yia TNV KATnyopionoinon Tou
KopuoU Kal Tou NEAMATOC, ONwe napoucialeTal NapakaTw.

KaTtnyopia kopHoU

Me Baon Toug Mivakeg PE TIG NPOTUNEG dIATOUEC Kal CUPPWVA HPE TOV Mivaka yid TNV KaTnyoplonoinan Tou
KopHoU nou unokeITal os kabapr BAiyn €xoups:

¢/t=d/t,=134/9=14,89<33¢=26,73

onou € =4/235/355 =0,81

kai f, To 0pio diappor|g Tou xahuBa o MPa.

Enopévag o KopHog avhkel oTnv katnyopia 1.

Katnyopia néAparog

Me Baon Toug Mivakeg PE TIC NPOTUNEG dIATOUEC Kal CUPPWVA HPE TOV Mivaka yid TNV KaTnyoplonoinan Tou
NEAUATOG Nou unokerTal os kabapr BAIYn €XoulE:

c_ b-t,)/2-r _ (200 -9)mm/2 -18mm 517 <98 = 7,29

t te 15mm

Enopévwg kal To néAJa avhkel otnv katnyopia 1.

Katnyopia diaTopng
E@Ooov kal To NEAUA kal 0 KOPHOG avnKouv aTnv katnyopia 1 0An n diaTour avikel oTnv kaTtnyopia 1.

5.3. KapnuAn AuyiopouU

Ano Tov nivaka 1 yia Tnv emAoyn kaunUuAng Auyiopou, yia npoTunn diatopn dinAoU Tau kai yia XaAuBa S355,
£XOULE:

h/b=200/200=1<1,2 kai tt=15mm < 100mm

Enopévwe n kaunuAn Auyiopou ival n b yia Auyioud nepi Tov agova y-y kai ¢ nepi Tov agova z-z.

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A3-3

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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Acknon 3

Mivakag 1: EmAoyn kapnuAng Auyiouou

KapnuAn
. Auyiopou
. Auyl'opoq S 235Y H
AlaTopn ‘Opia nepi Tov S 275
afova S 355 | S 460
S 420
t i - a a
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— - 0
_\i/_l A
-u Q —
té— i < 40 mm < tr < 100 y-y b a
e Jr z-12 c a
o hl vy , y
u —
E | ~ t; < 100 mm y=y b a
S ! N z-12 C a
H |—/|;| Vi
! la]
z = | > 100 mm y-y d ¢
b z-2 d C

5.4. MnAkn AuyiopouU

To WNAKOG AuyiopoU €vTOG KaTakopugou emnédou Oa €ival ioo pe TNV anooTacn Twv KOPBwv OMnou
OUVTPEXOUV Ol OpBOCTATEC Kal ol diaywviec paBdol Tou JIKTUMHATOC, £NEId auTd NPOCPEPOUV NMAEUPIKN
g€ao@alian. To prkog AuylopoU evtoc opilovTiou eninédou, Ba eival ioo Pe Tnv andoTacn Twv KOPBwv onou
OuUVTPEYXOUV Ol dIadokideg, und Tnv npolnodBeon OTI oTIG BEoeic dlaoTaupwaong d1adokidwv Kal opIfOvTIKV
ouvdéopwy duokapwiac (eni Tou agova TnNG yEPupac) Ta Tpia PEAN ouvdEovTal PETAEU TOUC, £TCI WOTE Ol
olvdeopol va napeunodifouv Tnv Kivnon Twv d1adokidwv KaTd Tnv eykdpoia €vvold Tne Yepupac. Eav autd
Oev oupBaivel, TOTE TO PNKOC AuyloMoU evTog opilovTiou emnédou Ba sival To dINAAGIo. AsxOUaoTe OTI N

oUvOEan auTr NPaAyPATonoIEiTal, onodTe TO PNKOC AUYIOUOU KAaTa Toug duo aoveg Ba civar:

Lery=Ler,,=3,00m=300cm

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog

A3-4
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Znueia NAEUPIKAG > 7
e€aopaliong -

2xnHa 6: Znueia NAEUPIKNG eEacpaiiong evrog opilovTiou kal KATakopUPOoU eMINESOU

5.5. AuynpoTnTeg

H avnyuevn AuynpoTtnTa w¢ npog Tov agova y-y diveral we €ERC:
— L
)\y - cay 300cm 0,47
iy xAy  8,54cmx 76,41
£VW) N avnydevn AuynpoTnTa w¢ Npog Tov agova z-z diveTal we £Enc:
— L
)‘z _ cz 300cm _ 0177
i,xA; 5,07cmx76,41

onou
)\1:[1 EZI’I M:76,41
f, \ 355MPa

5.6. MezIwTIKOI OUVTEAEODTEG X

O! HEIWTIKOI OUVTEAEDTEG Xy, Kal X, NEPi TOV ToMIkO afova y Kai z ClVTiOTOIXG unoAoyileTal and To NApakaTw
OXMNKAa CUHPWVA KE TIG KAUNUAEG AUYIOHOU Kal HE TIG AUYNpOTNTEG A, Kal A, .

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A3-5
I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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Sxnua 7: KapnUAeg Auyiopou

'ETol yia avnypévn AuynpoTtnTa KaTta Tov agovay, Xy = 0,47 0 OUVTEAEDTNG X, YIO KaunUAn Auyiopou b eivai
i00g pe %,=0,90 ev®d yia avnyuévn AuynpdTnTa katd Tov dgova z, A, = 0,77 0 GUVTEAEOTAG X, YIa KaunUAn
Auyiopou c eival iooc pe x,=0,68.

EVaMOAKTIKDG, O HEIWTIKOG OUVTEAEOTEC X MNOPEi va unmoloyloTei and Toug nivakeg mou divovtal oTn
BiBAioypagia 1 nio avaAuTIka oUP(®VA PE TNV OXEON:

R T

P+yp? - N
ornou
@ = 0,501 +a(A-0,20)+ 3]
KAl a 0 OUVTEAEOTNC aTeAeiwv nMou €&apTdTtal and TIG KAUNUAEC AuyiopoU Kal Oiveral anod Tov NapakaTw
nivaka.

Mivakag 2: SUvVTeAEOTEG aTeAEIV yIa KapnUAEC AuyiopoU

KaunUAn Auyiouou Ay a b C d
SUVTEAECTNC ATEAEIWV o 0,13 0,21 0,34 0,49 0,76

Mepi Tov a&ova y-y
Ma kaunuAn Auyiopou b 1oxUsl a=0,34

®, =05l +a, (X, ~0,20)+1,%|=0,5t+0,34-(0,47-0,20)+ 0,472 ] = 0,66
1 1

Xy = — = =0,89<1,00
@, +y®2 —\,> 0,66 +40,66% 0,472
AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A3-6

I. MaAAg — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidGnouAog
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MNepi Tov a&ova z-z

Ma kapnUAn AuyiopoU c 1oxuel a=0,49

®, = 0,50t +a, (A, ~0,20)+ A,%|= 0,5/t + 0,49 (0,77 - 0,20) + 0,772 | = 0,94
1 1

XZ = — =
®, +{p2 —A,2  0,94+40,94% - 0,77

x=min(Xy ; X.)=min(0,89; 0,68)=0,68

=0,68 <1,00

5.7. Avtoxn OAiIBopevou HEAOUG O€ AUYIOCHO

N XAf, 0,68 x78,1cm? x 35,5kN / cm?
"R N 1,00

Enopévwc n diaToun nou emIAéEape Oev enapkei Kal yi’ auTo MIAEYOUPE TNV aPEowS PEYaAUTePn, dnAadn tnv

HEB220 kal enavaAauBavoule TOUG UNoAOYIOHOUC,

=1885,34kN < Ngq =1920kN

6. EAENXoz ANQ NEAMATOZ ME ATATOMH HEB220

6.1. Aiatopn HEB220

AnO TOUC MIVAKEC TwWV NPOTUNWV dIaTOP®V eMAEyouds Tnv diatour) HEB220 pe Ta €€NC YEWUETPIKG Kal
adpavelakd XapakTnpioTIKA:

HEB 220 b=220mm tr=16mm
h=220mm ty=9,5mm
A=91,0cm? r=18mm
d=152mm
Iy=8091cm* 1z=2843cm*
iy=9,43cm i,=5,59cm

N [~ l

t,=9.5mm ] E E
o o
n o
i o
Il Il
© K

S

= VAN

o]

"I_I'T

= b=220mm

>xnua 8: Aiatoun HEB 220

6.2. Karnyopia diaTopng

Ano TOuG Mivakeg Twv npoTunwv diatopwv n HEB220 noidtnTac XaAuBa S355 ot kaBapry BAiwn eivai
kaTnyopiag 1.

6.3. KapnuAn Auyiopou

Ano Tov nivaka 1 yia Tnv emAoyn kaunUuAng Auyiopou, yia npoTunn diatopn dinAoU Tau kai yia XaAuBa S355,
£XOUE:

h/b=220/220=1<1,2 kai t,=15mm < 100mm

Enopévag n kaunuAn Auyiopou €ival n b yia Auyiopd nepi Tov a&ova y-y kai ¢ nepi Tov agova z-z.

6.4. AuynpoTnTeg
H avnypévn AuynpdTtnTa we npog Tov agova y-y divetal wg €ENG:

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A3-7

L. MaAng — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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N = I-cr,y _ 300cm
Vi xAy 9,43cmx 76,41
£V N avnypévn AuynpoTnTa w¢ npoc Tov agova z-z diveTal wg €ENC:
- L, 300cm
A, =- = =0,70
i, xA; 559cmx76,41

~0,42

6.5. MeIWTIKOI CUVTEAEOTEG X

And Tov nivaka 1 yia avnydévn AuynpotnTta Xy =0,42 npokunTtel X,=0,91<1,00, ev® yia avnypévn
AuynpdTnTa A, =0,70 npokUnTel x,=0,72<1,00

Enopévwg o peiwTIkOG OUVTEAEDTAG diveTal wg: Xx=min(Xy ; X.)=min(0,91; 0,72)=0,72

6.6. AvTtoxn OAIBOpEVOU HEAOUG OE AUYICHO

N, _ XAfy _0,72x91,0cm? x35,5kN/cm’
ORI TN 1,00

= 2326kN > Ngy = 1920kN

7. NYKNQZzZH ZHMEIQN EZAZ®DAAIZHZ ENANTI AYTIZMOY I'A AIATOMH HEB

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

1.80

24.00

Sxnua 9: AlguopPwon NUKVWOoNG onNUEiwv eEacpAaliong vavTi AUyIoHoU

AnNO TOV UMOAOYIOHO TWV HEIWTIKDV CUVTEAEOTWV X PAEMOUPE OTI KATA Tov AcBevr) AEova O WEIMTIKOC
OUVTEAEDTNG X, €ival PIKPOTEPOG anod Tov X,. H avToxn o€ Auyiopo kabopileTal and Tov HIKPOTEPO WEIWTIKO
OUVTEAEDTT), ENOMEVWG and TOV X,. A va eKMETAAMEUTOUNE TNV NUKVWON TwV Onueinv eEac@aliong EvavTl
AuyiopoU Ba npénel va diaTa&oupe €10l TNV dIATOUN HAC WOTE VA PEIWVETAl TO PNRKOG AuyiopoU KaTa Tov
aogBevn aova. (H diaTtour) TonoBeTeiTal e TOV KOPUO NApdAANAa Npog To KaTaoTpwia).

Me Tn véa dIKTUWGN nepIopileTal oTo HIgO To €va anod Ta dUo Prkn Auyiopou.

7.1. EmAoyn d1aTopnG yia nUKvVwon onueinov e§acpaiiong évavti Auyicpou

H emiAoyr| yiveTal Je To KPITNPIO avToXMG O AUYIGUO:

Af
Neg <Nppg = 2t = A > NeaViu _, p 5 1920x100 _ g5 302
RV xf, 0,85x35,5
onou
ym1=1,00

kal unoBgaape 6T X=0,85, €NEION PEIWVETAI TO PNKOC AUYIOUOU KaTd Tov aoBevr) agova oTo WIgo.

7.2. Aiatopn HEB180

And TouC MivakeG Twv NPoTUNwv JIaTOMWV enIAéyoude Tnv Oiatour) HEB180 pe Ta €EnC yewMETpIKA Kal
adpavelakd XapakTnpIoTIKA:

HEB 180 b=180mm tr=14mm
h=180mm ty=8,5mm
A=65,3cm? r=15mm
d=122mm
AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A3-8

L. MaAng — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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Iy=3831cm* Iz=1363cm*
iy=7,66cm i,=4,57cm

|

-

t.=8.5mm 1F
J\

b=180mm
>xnua 10: Aiatour) HEB 180

122mm
180mm

d
h

t;=14mm

7.3. Kartnyopia diaTopng

And Toug nivakec Twv npoTUnwv dlaTopwv n HEB180 noidTnTag xahuBa S355 ot kaBapry BAiwn eivai
katnyopiag 1.

7.4. KapnuAn Auyiopou

Ano Tov nivaka yia Tnv enmiAoyr KaunuAng AuyiopoU, yia npoTunn diatour) dinAoU Tau kal yia XaAuBa S355,
£XOUVE:

h/b=180/180=1<1,2 ka1 t=15mm < 100mm

Enopévag n kapnUAn AuyiopoU €ival n b yia Auyiopod nepi Tov G&ova y-y Kai ¢ nepi Tov agova z-z.

7.5. Mnkn AuyiopoU

'ETo1 TO pNKog Auyiopou yia Toug duo a&oveg Ba civar:
L,=300cm
L,=150cm

7.6. AuynpoTnTeg
H avnypévn AuynpdTtnTa w¢ npoc Tov agova y-y diveral wg €Eng:
_ I-cr,y _ 300cm
Y iy xAy 7,66cmx 76,41
£V N avnypevn AuynpoTnTa w¢ npog Tov agova z-z diveTal we €ENC:

X _ Lcr,z _ 150cm ~ 043
£ i,xA; 4,57cmx76,41 '

=0,51

7.7. MEIWTIKOi OUVTEAEOTEG X
Ano Tov mivaka 1 yia avnydévn AuynpotnTa Xy =0,51 npokunTter x,=0,89<1,00, evw yia avnypevn

AuynpéTnTa A, = 0,43 npokUnTel x,=0,88<1,00
Enopevag o pEIWTIKOG ouvTeAeoTNG diveTal wg: X=min(x, ; X,)=min(0,89; 0,88)=0,88

7.8. Avtoxn OAiIBopevou HEAOUG O€ AUYIOCHO

N XAfy 0,88 65,3cm? x 35,5kN / cm?
" Y 1,00

Enopévwe Ye Tnv Npoodnkn onueiwv eEao@alionc £vavTl AuyiopoU KaTd Tov acBevr) agova Xpnoihonolouls

OU0 OJIaTOUEG MIKPOTEPEC and Tnv nePINTwon Onou Oev undpyxouv npocoBeTa onueia eEao@alionc.

Mapatnpoupe OTI n avtoxn TnG dIATOMNG AuTnG €ival katd Aiyo peyaAUTtepn and Tnv dpdon oxediaouou,

ENOMEVWG dev XpeIdleTal va eAEyEoupe pia diaToun HIKPOTEPN.

= 2040kN > Ngy = 1920kN

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A3-9
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EONIKO METZOBIO MOAYTEXNEIO Aoknon 3
2IAHPES KATAZKEYE? I

8. NAPATHPHzH

>€ nepinTwon nou n nefoyepupa ATav Katw diapacng, ToTe Ba unnpxe NASUPIKA €5a0PAAIon yia AUyIOPO
£VTOC KaTakopUQou eMnEdOU yia To BAIBOPEVO avw NEAUa SIKTUMHATOC, Adyw TNG UNapéng Twv opbooTaTwyv
Kal Twv dlaywviwv padBdwv Tou JIKTUMHATOG, EVK YIa AUYIOHO evTOg opilovTiou €NINEDOU TO WNKOC AuyIoHOU
Ba rjTav igo pe To prikog TnG nefoyepupac.

Y€ nePINTWON OPWC nou n ouvdeon Twv opBooTaTwV TWV OIKTUWHATWY HE TIC OladoKidEG Tou
KATAaoTpWHATOC, OTIC BE0EIC 6nou cuvdEovTal ol dlaywvieg papdol duokapwiac, €ival TEToId WOTE vd PNOPEI
va napaAn®Bsi kaunTikn ponr, 6a eEacpahifoTav nAaioiakn Asiroupyia HeETaEU opBoaTatwv kai S1adokidwv,
n ornoia 6a PNopoUce va NPOCPEPEl PEPIKN MAEUPIKN €Ea0@AAion oTo avw BAIBOPevo nEAWa yia Auyiopod
£vTOC opIlovTiou €MINEDOU KI €TOI TO PNKOG AuyiodoU yia Auyiopo 6a pnopouce va BewpnBei PEIWPEVO.

Aladokida
KATaoTpWHATOC

>Uvdeon
nAaiciou

Zxnua 11: NAaioiakr Aerroupyia
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