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AeképBpiog 2010
Aoknon 8

H neoyépupa kaTw diaBacswc Tou oxnuaToc 1 anoteAsital and dUo JIKTUWTEG KUPIEG dOKOUC, O1adoKIdEC
ava 1,50m, opildvTiouc ouvdECHOUC SUOKAPWIAc kal NnAdka okupodeuaToc nayoucg 0,18m.

ZnTeiTar:

a) va nmAeyel, yia To KATW NEAUA TWV KUPIWV JIKTUWTWV JOKWV, N EAAXIOTN ANAITOUMEVN diATOWR ano Tn
ocipd HEA oupgwva pe TV avToxn TG NANpouc dIaToung os diappon AOYw EPEAKUCHIOU

B) va yivel eAAOTIKOG EAEYXOC TNG OIATOUNG NOU EMAEXONKE O Oplakr) KAaTaoTaon aocTtoxiag Aoyw ouvOesTng
EVTATIKAG KATAOTAGNG,

Y) va yivel nAaoTIkoG EAeyxoc TNG OIATOMNG Nou EMIAEXONKE O OpIaKr kaTtaoTaon acToxiac Aoyw oUveeTng
EVTATIKNG KATAGTACNG,.

Moi6TnTa XaAuBa S355.

A ‘—l diadokideg ouvdeopol duokapyiag
OOPTIA
1.B. HETAAAIKNG kaTaokeung 1,8 kN/mZ
3 1.B. okupodéuarog 25 kN/m?
KIvnTO 5 KN/m?
TO BAPOG ENICTPWONG apeNeiTal
1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50
24.00
A | KATOWH MEZOTE®YPAZ ‘
nAaka i
3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 OKUPOBENATOG dikTUwua
naxoug 0,18m
R \ Siadokida 8
|
24.00 6.00
OWH AIKTYQMATOZX MEZOTEDYPAZ TOMH A-A

>xnua 1: Fewpetpia neloyEpupac
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AYZH AZKHZHZ 8

YAIka
MoibTnTa Sopikol xaAupa S355 f,=355MPa=35,5kN/cm*f,=510MPa=51,0kN/cm?

1. ®OPTIA
A ‘—l 81a50KIBEG oUVBEGHOI duoKauyiag
A
OOPTIA
1.B. peTaA\IkAg kaTaokeung 1,8 kN/m2
@ 1.B. okupodéparoc 25 kN/m>
KIVATO 5 kKN/m?
To BApog eNioTpwaNG apeAsiTal
1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 1.50_| 150 | 1.50_| 1.50_| 1.50_| 1.50_| 1.50 | 1.50_| 1.50_| 1.50 | 1.50
24.00
A | KATOWH MEZONE®YPAZ ‘
nhaka_, )
3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 OKUPOJEATOG dikTiwpa
nayoug 0,18m
§ \ diadokida E
} 4
24.00 6.00

OWH AIKTYQMATOZX NMEZOrE®YPAZ TOMH A-A

Sxnua 1: Fewperpia neloyEpupag
Ta gopTia nou AayBavovral unoyn eivat:

1.B. JETAAAIKNG KATAOKEUNG g = 1,80kN/m?
MAGka okupodepaTog nayxouc 18cm Omikac = 0,18mx25kN/m? = 4,50kN/m?
KivnTo gopTio nefoyépupac p = 5,00kN/m?

2. ZYNAYAZIMOZ ®OPTIZEQN
1,35(g+9maxac) +1,50p=>1,35x(1,80kN/m?+4,50kN/m?)+1,50x5,00 kN/m*=16,0kN/m?

6.00

=

z
1.50 | 1.50 | 1.50 | 1.50

—_

.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50

24.00
SxnUa 2: Zwvn eNipponc yia enikoppia gpoprtia

Ta @opTia TOU KATACTPWHATOC KATaAryouv ota OU0 OJIKTUWHATA WECW EYKAPOIWV OIadoKidwv WE €UPOC
{wvng enippong 1,50m. 'ETal n kGBe diadokida PeTAPEPE! POoPTIo OTIC KUPIEG DOKOUC 00 WE:
16,0kN/m?x1,50mx6,00m/2 = 72kN/koupo.

2TOUG akpaioug kOPBOUC To eUPOG ENIPPONC €ival TO PIOO, ENOPEVWC PapUOleTal PpopTio i00 WE:
P=72kN/2=36kN/akpaio kOupo.

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A8-1
I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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3. ZTATIKH NMPOZOMOIQMA KAI ZTATIKH ENMIAYZH TOY AIKTYQMATOZ

36kN| 72kN™\72kN | 72kN™\\72kN | 72kN\\72kN | 72kN™\\72kN | 72k~ 72kN | 72kl 72kN | 72k 72kN | 72k~ 36kN

' ' y y y y ' '

L=24.00m
V=576kN V=576kN
Zxnua 3: Enikdppia optia oTo dIKTUWKA
. . -1578 -1578 - .
1186 -1186 1481 -1481 1481 -1481 1186 -1186
-700.2 -700.2 -700.2 -700.2
A\
700.2 700.2 700.2 700.2
1186 1186
diatopn nou/ 1481 1481 1186 1186
eEeTaleTal [N]

0.920 0.920 0.404 0.404 0.309 0.309 0.0685 0.0685 -0.0685-0.0685 -0.309 -0.309 -0.404 -0.404 -0.920 -0.920

- 39.3 35.6 36.3 35/ 36/ 32.7 64

A
6.4 -32.7 -36.4 -35.7 -36.3 -35.6 393 -25.6
diaTopr} nou
efeTaleTal vl
_ _ ‘ _ a
225 >2%g/ e
£
27.8 27.8
. 1.9 1.9 .
38.4 T A LU 321 38.4
diaTopn nou
eEeTaleral

>xnua 4: EvraTikda pey£dn ota péAn Tou JSIKTUMHATOG
Ano Tnv OTaTIKn €niAucn Tou JIKTUWKATOG NPOKUNTEl OTI N OOKOC TOU KATW MEARATOC, 0Td OUO KEVTPIKA

avoiypaTa Tou OIKTUMHATOC, UNOKEITal o PeAKUCTIKN duUvapn Negg=1481kN (ueyioTn e@eAkuaTIkhy dUvapn
07O KATW NEAMJA TOU BIKTUWMATOG), KAUnTIKr poni Mgg=31,90kNm kai Téuvouoa duvapn Veq=36,30kN.

4. ENIAOIrH AIATOMHZ

4.1. EmAoyn S1aTopnc

H emidoyr) TNG dIATOMNG TOU KATW NEAUATOC TOU JIKTUMUATOG TNG NeloyEpupac yiveral Ye Baon To KpITrpio
avToxnc TNE NANpoug diaTounc o€ diappor AOyw EPeAKUGOU:

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A8-2
I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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Af N
Neg < Npjpg :_V:Azﬂ:AZM:ﬂjzcmz
' Y

Mo y 4
Ano Toug nivakee Twv npoTunwv diaTopwv HEA, BAENoupe OTI n dIATOWr Nou Exel EPBadov Aiyo JeyaAUTEPO
ano To anarroUpevo sival n HEA180 (A=45,30cm?), aA\d emIAéyoupE TNV AUECWC MEYAAUTEPN £TOI OOTE va
unapyel NePIBWPIO avToxnc yia cuvduaopd agovikng dUvaung Kal KauNTIKAG ponnig. 'ETal emiAéyeTarl n diaTour)
HEA200.

HEA200
A=53,83cm*  G=42,3kg/m  W,=429,50cm’ W,=388,60cm?
b=200mm h=190mm ty=6,5mm t=10,0m r=18mm

b=200mm

134mm
190mm

d
h

>xnua 5: Aiatour) HEA200
5. EAAZITIKOZ EAENXOz

5.1. Taoeig AOyw ponng Kapwne

SUpPQwva Pe Tov EAOTIKO EAeyXo N TAoN oTnV akpaia iva Tng diaToung Aoyw ponng kayyng Oa civat:
Mgg  3190kNcm >
o= = 5 8,20kN /cm
We  388,6cm

5.2. Taosig Aoyw aSovikNnG QPpeAKUOTIKNG dUvVaung
H Taon Aoyw a&oviknG epeAKUTTIKNG dUvaung Ba sival opoIopop®n G OAn TN diaToun:

goNea . 19IN 57 oiinyem?
A 53,83cm?

5.3. ZuvoAikég TAOEIG oTn SiaToun
Taon oTnv KaTw iva Tng SIaTopNG
0"=8,20+27,51=35,71kN/cm?
Taon otnv avw iva Tng dIaTopng
0= -8,20+27,51= 19,31kN/cm?
AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A8-3

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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8,20kN/cm 2 27,51kN/cm?®  19,31kN/cm?
)
4+ —
(+)
8,20kN/cm 2 35,71kN/cm?
M] [N] [M]+[N]

>xnHa 6: Aidypaupa Taoswy yia HEA200

Mapatnpeital 6T n Taon otnv kAaTw akpaia iva €ival peyaAUtepn and To Oplo  OIappong
(0%=35,71kN/cm*>f,=35,50kN/cm?), nou onpaivel OTI dev €napkei n SIATOA O €AACTIKO €AeyXO Kal
anarteital peyaAUTtepn diatopr). EmAéyeTal €101 n apéowc enopevn diatopr) HEA220 pe Ta napakdtw
XOaPAKTNPIOTIKA:

HEA220

A=64,34m? G=50,5kg/m  W,=568,5cm’ W¢=515,2cm?
b=220mm h=210mm ty=7,0mm t=11,0m r=18mm
| ~ ( 1
tw=7mm e e
= =
o o
LN —
i N
I Il
© e
€
E; AN
T?
o b=220mm

Sxnua 7: Aiatour) HEA220

5.4. Taoeig AOy® ponng Kapwne
SUP@WVa Je TOV EAACTIKO EAEYXO N TAON OTNV akpaia iva Tng diaTopung Adyw ponng kapwng ea eivar:
_ Mgy _ 3190kNem _ 6,1KN /cm?
Wy 515,20cm?

5.5. Taosig Aoyw aSoviknG eQPpeAKUOTIKNG dUVaung

H Taon Adyo a&ovikng e@eAKUaTIKAC dUvapng Ba ival ogoiopop®n o OAn Tn diaToun:
o= Nes | 148N __ 53 55N/ cm?

A 64,34cm?

5.6. ZuvoAikéG TAOEIG oTn SlaTopn

Taon otnv KATw iva TG dIaTounS
0"=6,17+23,02=29,19kN/cm?
Taon otnv avw iva Tng dIaTopng
0= -6,17+23,02= 16,85kN/cm?

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A8-4
I. MaAAg — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidGnouAog
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6,17kN/cm 2 23,02kN/cm?®  16,85kN/cm?
)
4+ & =
(+)
6,17kN/cm 2 29,19kN/cm?
M] [N] [M]+[N]

>xnua 8: Aidypaupa Taoswy yia HEA220

Mapatnpoupe OTI ol TAoeliG oTn diaTour €ival PIKPOTEPES and To Opio diapponc kal YANoTa n diaToun
BpiokeTal OAN UNO EPEAKUCHO EMOUEVWC eV XPEIAlETal KATATAEN.

5.7. EAAoTIKOG EAeYXOC SIATHNTIKOV TACEWV

To gupaddv Tou kopuou eivar:
A,=h,xt,=(21,00cm-2x1,10cm)x0,7cm=13,16cm?
>UPPWVA PE TOV EAAOTIKO EAEYXO OIATUNTIKWV TAOEWV Ba npenel va IoXUEl:

VEd fy

Tea =% <—F7= —

Ay \/5 “Ymo

'EAeyxoc diaTuNTIKWV TAOEWV KATA ToV Tomniko G&ova z:
V, f 2
~ Vedaz _ 36,30kN —2.76kN/cm? < y _ 355kN/cm

Tegy, = = = =20,50kN/cm?
2 A, 13,160m? Bovw V31,00

5.8. EAaoTIkOG €éAeyX0G oUVOETWV TACEWV von Mises

2UP@WVa Je Tov oUVOETO €eyxo kaTtd Von Mises Ba npénel va 1oxUel o€ kaBe onpeio TnG SIATOUNG:

f

2 2 2 y
Oym = \/Gx +3TEgxy +3TEde < ——
Ymo

B)

2xnua 9: a) OpBEg TaoeI O, kal B) dIATUNTIKEC TATEIG Ty, KATW NEAPATOC SIKTUWHATOC

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A8-5

I. MaAAg — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidGnouAog
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E€eTaleTal n dlATOUN OTO PECOV TWV KEVTPIK®MV AVOIYHATWY Tou SIKTUWHATOC ONou napoucialeTal n PéyioTn
£PENKUTTIKN dUvapn Kal Nio CUYKEKPIYEVA To onueio 1 omou napoucialetal n PéyioTn opdn Taon Kai n
MEyIoTN OIATUNTIKA TAon oTn dlaToun.

>To onpeio 1 n 100dUvaun Tacn Von Mises Ba eivat:

f
Oym = \/0)2( +372, =4/29,192 +3x2,762 =29,58kN/cm? < Y—V = 35,5kN /cm?
MO

Enopévag o oUvBeToG £Aeyxoc katd Von Mises Tng OIATOPNAG TOU KATW NEAPATOC TOU OIKTUWMATOC TNG
neloy£pUPAC IKAVOMOIEITal.

6. [MAAZTIKOZ EAErXoz

E€eTaleTar n diaToun nou emAéxOnke apxika, onAadr n HEA200, n onoia nmbavdv va enapkei, 0IOTI O
€AAOTIKOG EAEYXOG VI TNV OUYKEKPIKEVN dlaTour OEV IKAVOMOIETAl OpIaKA.

6.1. TAaoTIkOG EAgyX0G SIGTHNONG

>UP@WVa Je Tov NAACTIKO EAeyXo OIGTUNONG Ba Npénel va IoxUel:

Ved < Ve rd
onou
Veq=36,30kN
V, V, A fy
c,Rd pl,Rd \Y \/§'YM0
Kai

A,=A-2xbxt+(t,+2xr)xt=53,83cm?-2x20,0cmx1,00cm+(0,65cm+2x1,8cm)x1,00cm=18,08cm?

Enopévag Ba €xoupe:
, 35,5kN/cm?

f

y
V3 Vo V3-1,00
O £Aeyxoc TnG dIATOUNG O€ JIATHUNON IKAVOOIEITal.

~18,08cm =370,57kN > Vg = 36,30kN

Verd = Voird = Ay

6.2. 'EA£yX0G QMOMEIWONG TWV AvToX®v AOyw napouciag diaTtunong

MapatnpoUpe OTI Veq<0,5Vpra ENOHEVIG DEV XPEIAZETAl AMOPEIWON TNG AVTOXNG OE POMM KAWWNG Kal o€
a&ovikn duvapn Adyw napouaciag SIATPNONG.

6.3. 'EAeyxog o€ kapyn kai agovikn duvapn

Ma diaTopég KaTnyopiag 1 npénel va IKavornolsiTal To NapakdTw KpIThpIo:
Meg < Myrd
onou My rq €ival N NAACTIKR PONH avToxnG HEIWHEVN AOyw TNG a&ovikng dUvapng Neg.

Ma diaTouég OINANG ouppeTpiac I dev xpeialeTal va yivel npoBAewn yia Tnv enidpaon TnG agovikng dUvapng
oTNnV NAQCTIKNA PONM avToxng nepi Tov agova y-y, 0Tav ikavonoloUvTal kal Ta U0 NapakaTw KpIThpia:
a) Ngg 0,25 Npi,rd

onou Ny rg=Af,=53,83cm?x35,50kN/cm?=1910,97kN
0,25N,,rs=0,25%1910,97kN=477,74kN

Kal
0,5h,t,f - 2
B) Neg < wtwly 0,5x (19cm -2 x1,0cm) x 0,65cm x 35,5kN / cm —196,14kN
Ymo 1,00
onou Negg=1481kN.
AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A8-6

I. MaAAg — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidGnouAog



EONIKO METZOBIO MOAYTEXNEIO Aoknon 8
2IAHPES KATAZKEYE? I

Kavéva and Ta dUo kpitrpia dev IKAVOMOIEITal, ENOUEVWC XPEIAZETAl anodEiwan TNG NAACTIKAG ponnc avToxng
Aoyw a&ovikng duvaung.
Ma OiaToheG OnMou ol onéC KoxAiwv Osv AapBdavovtar undwn, ol NApakAaTw MPOCEYYIoEIC Wnopolv va
xpnolgonoloUvTal yia eAaTég diatopéc I n H.
MN,y,Rd = IVIpI,y,Rd (1-n)/(1-0,5a)

aMAa
, IVIN,y,Rd < IVIpI,y,Rd
onou

Moy, ra=Woi,yXfy/Ymo=429,5cm>x 35,5kN/cm?/1,00=15247,25kNcm

N = Ngq / Npira= 1481kN/1910,97kN=0,77

a = (A-2bt; )/A=(53,83cm?-2x20,0cmx1,0cm)/53,83cm?=0,26<0,50
©a npénel navra va ioxvel a< 0,5 nou oTnv NPOKEIPEVN NEPINTWON IOXUEL.
Enopévag Baosl Twv nponyoUUEVWV OXECEWY Ba EXOULE:

Myy.rd = Mpiyra (1-0,77)/(1-0,5%0,26)= 15247,25kNcmx0,26=4030,88kNcm
Ioxuer: Mgg =3190kNcm<My,, r¢=4030,88kNcm
Enopévag n diatoun HEA200 snapkei o NAAQOTIKO €AeyX0 OIATOUNC.

7. NAPATHPHZEI2

1) H diatopun Tou kaTw NEAATOC Tou JIKTUWHATOC Ba pnopolaoe va €ival eTaBANnTr, ouvnidwS OPWE TPEiTal
£vIgia g€ OAO TO WYNKOC TOU JIKTUWUATOC,.

2) Tia TNV KOXAIWTR anokataoTacn OUVEXEIAC TNG OdIATOMNCG Tou KATWw NEAJATOC Tou OIKTUWWaAToC Oa
EMIAEYAME VA aNOPAKPUVOUNE TIG BECEIC anokaTaoTaong and Tn B€on peyioTng agovikng duvaunc. M’ auto Ba
enIAéyape n.x. dUo akpaia Tepayia Twv 7,00m kai éva Tepayio otn peon Twv 10,00m (Exnua 10a), fj akopa
kaAUTepa, dUo akpaia Tepaxia Twv 5,00m kal éva Tepaxio otn yéon Twv 14,00m (Sxrua 10B).

B£0€IG aNOKATACTAONG CUVEXEIQG

L=7.00m L=10.00m L=7.00m
a)

B£0€IG aNOKATACTAONG CUVEXEIQG

L=5.00m L=14.00m L=5.00m

B)

>xfua 10: MpoTeIvOPeVEC BECEIC aNoKaTAOTACNG OUVEXEIAG

'ETol 0 £AgyXoC TNG anopsiwpévng diaTtoung os Bpalon 6a yivotav yia pia noAU PIKPOTEPN EPEAKUCTIKN
dUvapn, kai n oUvdeon anokaraoraong dev Ba BpiokoTav oTnv idia BEon PE TIG CUVOEDEIC TWV 0pBOCTATMV.
>tnv deUTepn nepinTwon (Zxnua 10B) n afovikry dUvaun eivar akopa HIKPOTEPN and auTh TnG npwrng
nepinTwong (Zxnua 10a), dnwg BAENoupe kal and To diAypappa Twv aovikwv dUVAUEWY OTO ZXNHa 4.

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A8-7

I. MaAAg — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidGnouAog



