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AeképBpiog 2010
Aoknon 7

AiveTal ap@inakTn dokog pnkoug L=6,00m e diatour IPE270 and xahuPBa S235.

ApeghwvTac Tn SIATUNON Kal Tov EAEYX0 O€ AEITOUPYIKOTNTA, {nTeiTal:

1) Na unoAoyIoTel To KATAvEUNUEVO (POPTIO Kal To avTioTolXo BEAOC OTO PHECOV TOU avoiyuaToc:
a) yia Tnv npwtn diappor (eAaoTikr] avaAuon — eEAAOTIKOG EAEYXOC)
B) yia Tnv dnuioupyia TNG NPWTNG NAACTIKAG ApBpwong (eAacTIkr avaAuon — NAAoTIKOG EAEYXOG)
Y) yia Tov oXnuaTiogd pnxaviopou (MAAoTIKR avaAuan — NAAOTIKOG EAEYXOC)

2) Na yivel To didypaupa popTiou — NApapopPwong.
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Aoknon 7

YAIka

MoidTnTa dopikoU xaAuBa S235 f,=235MPa=23,5kN/cm?

AYZH AZKHZHZ 7

E=210000MPa=21000kN/cm?

1. XAPAKTHPIZTIKA AIATOMHZ

IPE 270

I,=5790cm*
We;,=428,9cm’
W,,,=484,0cm’

b=135mm t=10,2mm
h=270mm ty=6,6mm
A=45,95cm? r=15mm
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2. KATHIOPIA AIATOMHZ

2.1. Kartnyopia koppoU

z

>xnua 1: Aiatopn IPE270

f,=360MPa=36,0kN/cm?

270

Me Bdon Toug Nivakeg PE TIC NPOTUNES OIATOUEG KAl CUMPWVA KE TOV Mivaka yid TNV KATnyopionoinan Tou

KOpHOU €XOUE:
d=219,6mm

c/t=d/t,=219,6/6,6=33,27<72¢

Onou € = 1/235/1‘y =1

kai f, To 0pio diappor|g Tou xahuBa oe MPa.
Enopévwe o Kopuog avhkel oTnv katnyopia 1.

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

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

Me Bdon Toug Nivakeg PE TIC NPOTUNEG OITOUEG KAl CUPPWVA KE TOV Mivaka yid TNV KATnyopionoinan Tou
NEAMATOG £XOULE:

c (b-t,)/2-r (135-6,6)mm/2—-15mm
t t; - 10,2mm

onou =1

Enopévwg kai To NEAa avnkel oTnv karnyopia 1.

=4,82 <%

2.3. Kartnyopia d1aTopnG

Epbdoov kal To NEAYa Kal 0 KOPHOG avikouv oTnv katnyopia 1 OAn n diaTopr) avnkel otnv katnyopia 1.
"Exoupe dikaiwpa EAACTIKNAG Kal NAAQOTIKNG avaAuong Kabwe Kal EAACTIKOU kal NAACTIKOU EAEYXOU.

3. EAAZTIKH ANAAYZH — EAAZTIKH ANTOXH

3.1. EvTaTiKa MEYEON appinakTng dokou

a. M,=q, /12 M,=q.L/12  V,=q.L/2
8 I T R r 5 4l - B
| L=6.00m | M,=q.L’/24 V.=q. /2
t t y v,
R,=q,L/2 R,=q,L/2 ] v

>xNua 2: EvraTika peyedn apeinaktng dokou

To @optio nou npokaAei npwTtn dlappor Bswpeital OTI €EavtAei Tnv avtoxry TG OokoU yia OIATOMEC
katnyopiag 3. Eivar dnAadf n MEYIOTN anodekTn TIMA Tou @opTiou oxediaoyou. MpwTn diappor) 6a
napatnpenBei oTIC akpaieg iveg Twv dlATOUMWY nou BpiokovTal oTi BEoeIg PEyIoTNG ponng (oTnpigelg). O
£AeyX0C €NAPKEIAG WIac dIaTounG, We BAcn Tnv €AACTIKN OTATIKA avaAucon Kal Bewpnaon €\ACTIKNG avToxng
NG dIaTouNG, YNopei va e@apuodleTal Kal o€ dIaTOPEG TV KaTnyopiwv 1 kai 2.

3.2. ®dopTio NoOU avTIoTOIXEI TRV NP®OTN diappon

SUPQWVA PE TOV €AAOTIKO EAEYXO O Hovoagovikn kapwn yia Tic diaTouéc A kal B Tng dokoU Ba npenel va
IOXUEL:
We xfy  428,9cm? x 23,5kN/ cm?

Med™"® < Meira = qL*/12 < Meigd =
Ymo 1,00

=10079,15kNcm

To YEYIOTO ENITPEMNOPEVO POPTIO YIa EAACTIKN avaAuon Kal EAACTIK avToxn €ival:
12xMgrd 12 x10079,15kNcm
L2 (600cm)*
>T0 PEoov Tou avoiyuatog (diatoun N n ponn yia To napandvw QopTio civat:
Med' =Qeq,eL%/24=0,336kN/cmx (600cm)?/24=5040kN/cm?*=Mg; r4/2

Qed,el = =0,336kN/cm

3.3. B£AOG KAPHWEWG

qL*

384EI,

MéeyioTo BEAOC 0TO PEOOV AUPINAKTNG OOKoU: W=

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A7-2

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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lMa To @opTio nou unoloyioape, To BEAOG 0TO pETOV TNG apginakTng dokou Ba eivar:
o= Gesal’ _ 0,336kN/cm x (600cm)*
°"EL,  384x21000kN/cm? x 5790cm”

To BEAog nou unohoyileTal €xel BewpnTikr a&ia YOvo kal dev £xel axéan Me To BENOG nou Bewpoupe oTnv
opiakn kataoTtacon AsiroupyikdTnTag (yiati To 0,336 kN/cm ival popTio oxedliacuou).

=0,93cm

3.4. Ailaypappa ponwv Kal BEAOG KAHWEWG Yia (pOPTIO NOU AVTICTOIXEI OTNV NP®TN diappon

/] Q. =0336kN/cm N
A g— ¥ ¥ ¥ ¥ vy ¥ ¥y ¥ ‘\: B
i r N
L=6.00m
M 4 =10079,12kNemn M 4 =10079,12kNem
r
A B
M .f2=5040kNcm
My]

r
Wel=0,53cm

>xnua 3: MpwTn diappor) oTnv au@inakTn doko

4. EAAZTIKH ANAAYZH — NAAZTIKH ANTOXH

To qopTio nou npokaAei oTn B€on WEYIOTNG PONNG, ponr ion Ye TNV NAACTIKr ponn TG diIaToung Bewpeital
opIako yia Tn Ooko (ioo Pe TN PEYIOTN AnodEKTH TIMA Tou QopTiou oxediaopol) oTav auTh €xel dIaToun
katnyopiag 2. O éAeyxog endpkelag piag diaTounc Ye Baon Tnv €AACTIKR OTATIKNA avaAuacn kal Bewpnon Tng
NAQOTIKAG avToXNG TNG dIATOUNG EMITPENETAI va £(papuUoleTal Kal os dokoug e diaToun kaTnyopiacg 1.

M,=q,L/12=M, M,=q,L/12=M, q.
N A Mp,@ay - +E~B’~>M"'
M,=q, L’ /24=M, /2 | L=6.00m |
M, ]

>xnua 4: NARpng NAGOTIKOMNOINON TwV AKP®WV TNG AUginakTng dokou

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A7-3
I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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4.1. ®dopTio Nou avTioTOIXEi 0TN dnHIoupyia TwV dU0 NPAOTWV NAACTIKOV APOPWOENV

O1 peyalUTepec ponéGc napaTtnpolvral oTd dkpd TG dappinaktng Ookou. Enopévwe npwTta Oa
nAacTikonoinBoulv ol dIaTopéG A kal B. ZUPQwva pe Tov NAAOTIKO EAEYXO OE WOVOa&OVIKN KAPWnN yia TIG
diaTopEC A kal B Tng dokou Ba npenel va 1oxVel:

Wy <y, 484,0cm? x 23,5kN / cm?

Med " B< My ra=qL%/12< My pg =
Ed pl,Rd=( / pl,Rd Voo 1,00

=11374kNcm

To MEYIOTO EMITPENOMPEVO POPTIO Yia €AACTIKr avaluon — nAaoTIkO £AeyXo NMou Ba NPoKAAECeEl NAAOTIKEG
apBpwaelg oTic diaTopég A kal B Tng dokou eival:
12xMppg _ 12 x11374kNem

=0,379kN /cm
L2 (600cm)*

Qedpl =

>T0 PEoov Tou avoiyuatog (diatoun M) n ponn yia To napandvw ¢opTio €ivat:
Med' =Qeg pL?/24=0,379kN/cmx (600cm)?/24=5685kN/cm? ~ My, ra/2< Mg=10079,15kNcm

Enopévag Tn oTiyun nou nAacTikonoloUvTal NARPWE ol dIaTopéG A kal B oTa dkpa Tng dokou, 6An n diaToun
I oTo WEoOV TOU QavoiyhaToG PBPIOKETAI AKOPA OTNV €AACTIKN MEPIOXN ME TACEIC MIKPOTEPEC TOU Opiou
dIapponG Kal PE ponn KApyng ion pe My/2. Me TNV NAAOTIKOMOINON TwV aKpaiwv dIaTOP@V oxnuaTtifovtal
NAAOTIKEG apBpwoelC kal aAalel To oTaTiko ouoTnua and aupinakTn OOKO O£ AU@IEPEIOTN OOKO HE
OUYKEVTPWHEVEG POMNEG OTA AKPA, I0EG PE My,

4.2. Zxéon ponng np®TNnG diappong kai ponng nAnpoug diappong o dinAa Tau

Mapatnpoupe 6T yia Tn diaTtour) IPE270 ioxUel:
Mpird % B 484,0cm?

=113

Mogrda We  428,9cm?3
nou onuaivel 6T n ponn nAnpoug diapponc civar 13% peyaAUTepn and Tn ponn npwtng diapponc. O
ouvTeheatnG 1,13 ovopddeTal kal OUVTEAEOTHC oxnMaToc TnG diatoung (shape factor). >Ta dINAG Tau o
OUVTEAEDTNG aUTOG KupaiveTal anod 1,10 (oTevég dIaTopEG) €wce 1,15 (NAaTUTEAUA dINAG Tau).

4.3. B€AoG KAPYNG
qL*
384EI,

lMa To @opTio nou unoloyioape, To BEAOG 0TO PETOV TNG apginakTng dokou Ba eivar:

L 4
_Geapl’  0,379kN/cm x (600cm) _1,05cm

P 384EI, ~ 384 x21000kN/cm? x 5790cm*
O TUNoc Tou BEAOUG yIa TNV NEPINTWON AUTH €ival NPOCEYYIGTIKOC, IKAVOMOINTIKOG Yid TNV NPOCEYYIoN TNG
akpIBOUC TIMAG, AANG BewpnTikG OXI AKPIBNC WE TNV &vvold OTI €ival TUNOC €AAOTIKAC avaAuong, &vw
unapyouv {wvec diapponc (NEPIOXEC U EAACTIKAC OUMNEPIPOPAC) oTa akpa Tng dokou.

MeyiaTo BEAOG OTO PETOV ap@inakTng dokou: w=

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A7-4

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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4.4. Aiaypappa ponmv kai BEAOG KAHWEWG Yia (POPTIO NMOU AVTIOTOIXEI oTn dnuioupyia Twv dUo
NPAOTWV NAACTIKOV ApOPROEMV
/ g =0,37%N/em

AX ¥ ¥ ¥ ¥ ¥ ¥ ¥ Np
r

\

ey

- M
- I~
Mp CA < - X DMI:I
L=6.00m
M =11374kMkem M =1137ddm
A \v/ E
M pf2=5685dcm
Myl
A L 5
wp=1,05m

>xNua 5: MpwTn NAAoTIKR ApBpwaon oTnV au@inakTn doko

5. MNAAZTIKH ANAAYZH — NAAZTIKH ANTOXH

MeTad Tnv NAACTIKOMOINON TWV akpdiwv dIATOPWV OTIC OTNPIEEIC, N avToxn Tng dokoU eEavTAeital oTav
OoXNMaTIoTEl NAQOTIKA apBpwon OTO PJECOV TOU avoiyudaTog Kal 0 (popEAG YETATPANEI O UNXaviouo (MAQOTIKN
oTatikn avaiuon). O1 JIaTOUEG OTIC MAKTWOEIGC eV ApKEl va €xouv Tnv IkavoTnTa va avantu&ouv Tnv
nAaoTikr) ponr, adAA\d npénel emnAéov va avanTugouv OTPOPEG XwpPIiG va ekdnAwOei Tomikog Auylopoc. O
NpoadIOpPICHOC TNG avToxXNG Hiag dokoU pe BAon Tnv NAACTIKN OTATIKN avaiuon Kal Bwpnon Twv NAAOTIKWV
avToXwv TwV JIaTOPWYV ENITPENETAI JOVO O dIATOUEG KaTnyopiag 1.

5.1. ®oprtio nou avTioToIXEi oTN dNMIoUpyia TN TPiTNG NAACTIKNAG GpOpwong

Ma va nAaoTikonoin®ei n diatoun I Ba npénel va npooTeBei £va (popTIo MOU va NPOKAAEl TNV AUPIEPEIOTN
nA€ov doko, ponr ion pe Mp/2. AnAadn Ba npéne:

Meg=Mpira/2 = qL%/8 < My ra/2
To emnAéov @opTio nMou pnopei va napel n diatouny I OTO PEOOV TOU AVOIYMATOG MPOKEIMEVOU va
nAaoTikonoinBei NANpwG, givai:

4xM
= Qg pl = pl _ 4 x11374kNcm _ 0.126kN/cm

L>  (600cm)* x1,00

Enopévag To ouvolikd (opTio nou xpelaleTal n diatopn I yia va nhaoTikonoindei nANpwg ivar:
Qg p+ e p1=0,379KN/cm+0,126kN/cm=0,505kN/cm

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A7-5

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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A r B Mp@a§+ *\rr;* *E@Mp
1 0 1

M,=q, L /8=M, /2

M, ]
>xnua 6: MARPNC NAacTikonoinon TNG dIATOUNG OTO JETOV TNG dOKoU

5.2. B£Aog KApyng

5qL*

384EI

lMa 1o eninAéov @opTio Nou unoAoyioape, To BEAOG OTO PECOV TNG APPIEPEITTNG NAEov dokou Ba ivar:
. 5qL*  5x0,126kN/cm x (600cm)?
~ 384EL, 384 x 21000kN/cm? x 5790cm*

To ouvoMikd BENoG oTov pEgov TG dokoU Tn OTIYHN TNG NARPOUC NAaaTikonoinong Tng diatoung I Ba sivar:
Wor=Wp+W'=1,05+1,75=2,80cm

MéeyioTo BEAOC OTO PETOV AUPIEPEITTNG DOKOU: W=

=1,75cm

5.3. Ailaypappa ponav Kal BEAOG KAPWEWG yia (pOPTIO NOU AVTICTOIXEI 0T dnHIoupyia Tng

TPITNG NAAOTIKAG ApOpWONG Ka1 oTn dnuIoupyia HNXaviopou

Qg =(037940, 126 }N/em=0508kN/em |

M"'Ch%* Y ¥ irlr Y 1 ¥ \BDMFI
MFICA' MNDFCMFI ‘EBDMFI
L6000

Mp =11374kNcm M gy =11374kNem

| N

M pi=11374kNem
Myl

Wen =2, B0cm
>xNua 7: AeuTtepn NAAOTIKA apBpwaon oTnV au@inakTn doko — dnUIoUpYia INXavioPou

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A7-6
I. MaAAg — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidGnouAog
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6. ZYNOAIKA AIATPAMMATA POMNMQN KAMWEQZ

M ,=11374,00kNcm M ,=11374,00kNcm

EAaoTiki) avaiuan M ,=10079,12kNcm
el= 14

M .=10079,12kNcm EAaoTIK) avToyn

M 4/2=5040kNcm EAaoTikr) avakuon

MAaoTikn avroxn
(EXNMATIoNOC NPLTWY
NAACTIK®V apBpwocwy.)

M »/2=5685kNcm

M /2

MAaoTikr) avaiuon

M p\=11374,00kNCm I'I)\achr'] CIVTOXI'I]
M.] (ZXnuaTiopog Tpitng
Y nA\aoTIKNAG apBpwaong.

SXNHATIOPOG pnxaviopou.)
>xnua 8: Zuvohika diaypdupaTa ponwv

7. ZYNOAIKA BEAH

EAaoTikn avaiuon
EAaoTikn avroxn

We =0,93cm

w, =1,05cm
EAaoTikn avaiuon
MAQOTIKR avToxn
(ZXNHaTIoNOG NPWTWY

Wa=2,80cm . ,
NAAoTIKQWV apBpwoswv)

\ MAaoTIKA avaiuon

MAaoTikA avToxn

(ZTpo®r ® Twv diaTolwv A, B.
ZXNHATIoHOG TPiTNG NAACTIKAG ApBpwang
SXNHATIOHOC UNXavIoHoU)

IXAUa 9: ZuvoAika BEAN

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A7-7

I. MaAAg — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidGnouAog
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8. AIArPAMMA ®OPTIOY — NAPAMOP®QZEQN
q (kN/cm)
A OXNHATIOPOG KNXAVIoHOoU
nhaoTikn apdpwan
otn diatoun I
0,5054— — —
0,379—
0336 NAACTIKEG apBpWOEIG
! oTI¢ dlaTopé A kal B
npwTn diappon
I | .
0,93 1,05 2,80 w (cm)
>xnua 10: Aidypappa gopTiou — NApapopPOOEWY OTO JECOV TOU avoiyHaTog
AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A7-8

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



