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1. EIZArQrH

H mmapouca peAETn €yive aupowva pe EAOT, xpnoigotroiwvTag 1a akéAouBa Bondnuara:

a) EAAnviké Mpdérurro EAOT EN 81.2.

B) AveAkuoTtipes MeAétn-YmmoAoyiouoi, @. AnudmrouAou, ABrva 1990.

v) Texvikd Eyxeipidia kai Znueiwoeic KLEEMANN.

H Tapouoa peAétn €yive ouppwva pe EAOT EN81.2, xpnoipotroiwvtag Ta akdAouba Bondruarta:
2. MAPAAOXEZ & KANONEZ YNMOAOIIZMQN

o) Mevika Zroixeia AveAKuoTApa

EpBadov emipaveiag 0aAdpou (F): Na Toug aveAKUOTAPESG aTOPWY, OTaV dev opileTal dlaQopPETIKA aTTd TOV
MEAETNTA, uTTOAOYICETOI OUPQWVa pe Tov Trivaka 1.2 Tou EAOT 81.2.

OvopaoTikOé @opTtio aveAkuoTApa (Q): Avdloya pe To €i0OG TOU AVEAKUOTRPO KAl £EQOCOV dev opideTal
Ol1aQOPETIKA aTTd TOV PEAETNTH, UTTOAOYICETAI WG EEAG:

a) AveEAKUOTNPEC aTOUWV !

i) ApIBudg atépwy < 20: Q = ( 75 x ApIBu6g ATopwy ) (Kp)
ii) ApIBuOG atopwy > 20: Q = (500 x EpBadov Emig. Oaiduou) (Kp)

B) AveAkuoTtrpeg Noookouegiwv: Q = ( 200 x Epupaddv Emig. ©aiduou) (Kp)

y) AveAkuatnpes Oxnudrwv: Q = (200 x EuBadov Emme. @aiduou ) (Kp)

0) AveAkuarnpes ®opriwv: Q = ( 300 x Epupaddv Emigp. @aiduou ) (Kp)

‘1510 Bapog BaAdpuou: E@doov dev oploTei DIOQOPETIKA aTTO TOV JEAETNTH UTTOAOYICETOI WG EEAG:
a) AveAkuortnpes arouwv: P = 100 + ( 50 x ApiBuog Atépwy ) (Kp)

B) Noitroi AveAKUOTAPES:

i) Q <500 Kp: P = 100x( 3 + EyBadodv Emmig. OaAduou ) (Kp)

i) Q> 500 Kp: P =100x( 3 + ( 1.25 x EpB. Eme. ©aAduou)) (Kp)

B) Zupuaréoyoivo, Tpoxalia, Aéovag Tpoxaliag

MNa TNV €TTIAOYT CUPPATOCXOIVWY, TPOXAAIOG Kal Afova TpoxXaAiag yivovTtal ol TTapaKATW UTTOAOYICHOI:
1. 'EAeyX0G avTOXNG CUPHATOTXOIVOU

Mpémer v = nxFg/((P+Q)/Ne) > verr.

2. YTrohoyiouég diapérpou TpoxaAiag

Mpétrer D > 40xd

3. 'EAeyxog téong agova Tpoxaliag

Mpémer oheir. = (P+Q)xC/W < geTr.
O1T0U CETT: PEYIOTN ETTITPETTOUEVN TACT
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ot = 77 N/mm? yia St37
oem = 92 N/mm? yia St44
oem = 108 N/mm? yia St52
n:  apiBuog ocupuaTdoxoivwy £AENG
d:  didueTpog ouppatdoxoivwy EAENG (mm)
P: idlo Bapog BaAdpou (Kp)
Q: ovopaaTikd @opTio (Kp)
O1GueTPOG TpoxaAiag TPIBAG (mm)
Fg: duvaun Bpavoewg cuppatéooxoivwy (Kp)
W: Pot avriotaong dova tpoxaAiag (mm?3)
C: Amoéotaon otipigng (mm)
Ne: ApIBuog epBoAwv
Y) EuBoAo, KuAivdpog, Aywyoc Tpogpodooiag
MNa tnv Aoy ePPOAoU - KUAIVOpOU - aywyoU Tpo@odoaiag yivovTal ol TTapakaTw EAEYXOL:
1. 'EAeyXog eupoéAou o€ Auyiouo.
Mpétrel:
Fs<Fkp (N)

Fkp = m2xExAXxi%/(2x1k?) yia A > 100 1y
(A/2)x(Rm-(Rm-206)x(A/100)?) yia A < 100

gival:

E =206010 Nt/mm?

Fs = 1.4x9.81x((P+Q)xCm+0.64xPexNe+PrhxNe)/Ne

lk = (Ig/Cm + 0.5) (mm)

A = Ik/i

2. ‘EAeyxog ToixwuaTwy gupoiou oe Tieon

Mpétrel:

Potat < Potar.ey. (N/mm?2)

PotaTt = ((9.81x(P+Q)xCm+PexNe+PrhxNe)/Ne)/A0

Potart.ep. = (er - e0)x2xoe1/(2.3x1.7xdr) i a6 TTVOKEG KATOOKEUAOTH YIO CUPTIAYEG EUBOAO

eo=1mm
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3. 'EAeyX0g TOIXWHATWYV ePPOAOU o€ TTiEon

Mpétrel:

Potat < Potat.kuA. (N/mm?)

PotaTt = ((9.81x(P+Q)xCm+PexNe+PrhxNe)/Ne)/A0

Potat.kuA. = (ek - eo)x2xoetr/(2.3x1.7xDK) 1) a1rd TTivaKEG KATAOKEUAOTH) YIa CUPTTAYEG EUBOAO
eo=1mm

4. ‘EAeyx0¢ TOIXWHATWY aywyou Tpo@odoaciag o€ TTieon

Mpémer Potar < Potat.ay. (N/mm?)

Potat = ((9.81x(P+Q)xCm+PexNe+PrhxNe)/Ne)/A0

Potat.ay. = (eo - eo)*2xoem/(2.3x1.7xDo) 1 amd TiVOKEG KATAOKEUQOTH YIa €AAOTIKOUG aywyoug
TPOPOdOUiag

eo =0.5mm

Orrou:

P: idl0 Bapog BaAdpou (Kp)

Q: ovopaaTikd @opTio (Kp)

Rm: avtoxA o€ eQeAKUCGHUO TOU UAIKOU

240 (N/mm?) yia St37
360 (N/mm?) yia St52

Cm: oxéon avaptnong

Ne: apiBuog epBoAwv

Pe: Bdpog eppdiou (Kp)

Prh: Bdpog tpoxahiag (Kp)

J:  potrf adpdveiag eupoAou (mm#)

i: akTiva adpavelag eppoAou (mm)

lk:  uAkKog Auyiopou gupdAou (mm)

AO0: em@dveia TETEWS eUROAoU (mm?)

A:  em@dveia diaToung egRSAou (mm?)

er:  TAayog ToIXWHaToG OwArva gupoAou (mm)
dr:  eEwTepIKA OIAUETPOG OCWARvVa guBOAoU (mm)

ek:  TTAaxog ToIXWwHPaTog CWArva KUAivépou (mm)
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Dk: eEwTtepikn dIAUETPOG OWARVA KUAivEpou (mm)
€0: TIAX0G TOIXWHATOG aywyou Tpopodoaiag (mm)
do: eEwTepIKA OIAUETPOG aywyou TpoPodoaiag (mm)
OETT: avToxn Tou UAIKOU:

240 (N/mm?) yia St37

360 (N/mm?) yia St52
0) Movada loyuog

O utroAoyiopég TG eAGXIOTNG TTApOoXH G avTAiag Kal TG EAAXIOTNG OVOUAOTIKAG I0XUOG KIVNTAPA YiVETAl JE
TN BonBeia TwV TTAPAKATW OXECEWV:

1. ATTaitoupevn TTapoxr avtAiag

Qa = 600xVexA0 (I/min)

Ve = Vc/Cm (m/sec)

2. ATTaitoupevn ovopaaTIKN 10XUG KIvnTApa
Nov = BsxVe/(100xnx1.3) (HP)

n = Potat/(PotaTtxa+p)

Bs = PotatxAO0 (N)

Orrou:

Vc:  T1axutnta BaAdpou (m/sec)

Cm: Adyog avaprtnong 6aAduou

AQ: emi@dvela TIETEWS ePBOAOU (MmM?)
a:  OUuvTeEAEOTNG a avTAiag

B:  ouvteAeoTAg B avTAiag

n: BaBuodg amédoong povadog
PoTar:Triean utté TARpeg @opTtio (N/mm?)

Bs: oT1aTikd @oprtio (N)

&) Odnyoi

Na Ttnv emAoyn odnywv yivoviar OAol ol amapaitntol €AeyXol, TTOU  @aivovTal avoAuTIkd oTa
"atroteAéopata”. Tlx. otnv €0k TepimTwon Tou Ta Bdpn TTAaiciou Kai TTopTwv Oivovtal undév
(oupTTepIAapBavovTal oTo Bapog BaAapiokou) Kai yia TTAdyia avapTnon Kai évav odnyo, ol EAeyxol givai:

1. 'EAeyX0G GUVOAIKAG KaTaTTéVNoNnG Twv odnywyv o€ KAUWN Kal AUyiouod yia Asitoupyia aptrdyng

Teuxog YTroAoyiopwv -5-
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Mpétrer ov = 0.9xPbfxl/(4xWy)+Pkxw/A < oeTr.
Pbf = 3xPb (N)
Pb = 0.5x9.81x(Rxb+Fxc+Qxd)/H (N)
¢ = 0.5xk+a (mm)
d = 2xk/3+a (mm)
Pk = 1.5x9.81x(P+Q) (N)
A =y
w = f(A)
Orrou:
OET: MEYIOTN emITPETTOMEVN TAON
oetm = 180 N/mm? yia St37
oet = 217 N/mm? yia St44
oetr = 260 N/mm? yia St52
Q:  Qoéhiyo goprio (Kp)
F:  Bdpog kaptivag (Kp)
R:  Bdpog mAaiciou (Kp)
P: 1810 Bdpog BaAdpou (Kp)
a:  AméoTaon KEVIPOU 0dNywV - ToiXou KauTrivag (mm)
b:  AméoTtaon kévipou odnywv - Kévtpo Bapoug TAaiciou (mm)
k: MAkKog kauTTivag (mm)
C: Kévtpo Bapoug kapTrivag (mm)
d: Kévtpo Bapoug gopTtiou (mm)
I: AtméoTaon otnpiyudTwy odnywyv (mm)
Pb: Kartamrévnon odnywv o€ kauywn (N)
Pbf: KapTtTikr katamrévnon yia Asitoupyia aptrayng
Pk: Karatmévnon odnywv o€ Auyiopo (N)
A:  Aiatopry Odnyolu (mm?)
Wy: potj avtiotaong (mmd)
iy:  akTiva adpdveiag (mm)

A OuVTEAEOTAG AuyepdTnTag

Teuxog YTroAoyiopwv -6-
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w:  ouvTeAeoTAG Auyiopou
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YMOAOIIZMOZ ZTOIXEIQN YAPAYAIKOY ANEAKYZTHPA

1.KATAZKEYAZTIKA AEAOMENA

Eidog aveAkuothpa : ANEAKYEZTHPAX ATOMQN
Atopa : 8

Q

Dx
Dy
ly
Ve
V'e
P
Cm
Ne
Prh

:QeéNipo gopTio (75 * dtoua)
Ap1Bu6g otdoewy : 3
:MéyeBog BaAduou kata Tnv dietBuvan x
:MéyeBog Balduou kata Tnv diglBuvon y
:Aladpoun Baiduou
:TaxutnTta avédou Baiduou
:TaxitnTa kaBddou BaAduou
:I16io Bapog OaAdpou P = Pxaur + Pma + P11 + P2
:A\6yog avapTtnong BaAduou: ‘Euupeon(2:1) Apeon(1:1)
:Ap1Bu6S euBoOAwY

Bdapog Tpoxahiag

Powp:  Bapog ouppatooyoivwy

Pel

Pe
d:
d ri
€r

D«
D«
(1%
€1
I

N:

EmAéyeTal 1 ouokeur aptrdyng TUTTOU :

Tutrog geupoAou : 90x6

YAik6 gupoAou : St52
:Bdapog euBoAou / m prikoug
:MAKog gupoOAou
:Bdpog euoAou Pe = Pe * L
:E€wTepikn didpeTpog cwAAva eupdAou
:Ecwrtepikn didueTpog cwAAva gupdAou
[Mdayog ToixwpaTog cwAnva gupoAou

YAIk6 KuAivdpou : St52
:E€wTepikn didpeTpog owAAva KuAivopou
:Ecwrtepikn didueTpog cwAAva KuAivopou
:Mdayog ToixwpaTog cwAnva KuAivdépou
:Mdayog érou KUAivdpou
:AKTiva KoiAwpaTog

YAik6 cwAnRva Tpo@odoaciag : St 37
:E€wTepikn didpeTpog cwAAva Tpopodoaiag
[Mdyxog ToixwpaTog cwAnva Tpo@odoaiag
Mapoxn avtAiag

:ZUVTEAEOTAG a avTAiag

:ZUVTEAEOTAG B avTAiag

:OvopaaoTikr 10XUG KIvnTAPAQ

:Ap1Bu6S cupuaTdoXOIVWYV

:AIGUETPOG GUPPATOCXOIVWV

:®opTio Bpaloewg UPUATOOXOIVWY
:AIGUETPOG TPOXOAIWV.

:AldueTpog agova TpoxaAiag

:Potm avrtiotaong d&ova TpoxaAiag
:AmméoTaaon oTthpIgng agova Tpoxaliag

Tumog odnywyv : WIKAR - KARABELAS St 44/B

Ap1Bu6c 0dnywv

MONAAEZ: 1 KW = 1.341 * HP  Joule = Ntm

MPo0dEUTIKAG TTEdNONG

Q

Dx
Dy
lg

Ve
Ve
P

Cm=
Ne =
Prh=

600 kg

1400.00 mm
1100.00 mm
8.60 m

0.63 m/sec
0.63 m/sec
500 kg

2

1

58 kg

Pcupp= 30.80 kg

Pel =

-
Il

Pe
dr
dri
er

D«
Dxi
€k
e

((JZ'@Q QSDQU
L | | | Y [ A |

spoJe
| LI | | | I ||

12.42 kg/m
4.80m
62.32 kg
90.0 mm
78.0 mm
6.0 mm

139.7 mm
130.7 mm
4.5 mm
20.00 mm
mm

= 42.0 mm

4.0 mm
125.00 I/min
1.07

1.06 Nt/mm?
12.7 HP

6

10.0 mm

= 4840 kg

400.0 mm
40.0 mm
6280 mm?

= 35mm

Teuxog YTroAoyiopwv -8-
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2.YNMOAOIIZMOI EMBOAOY KYAINAPOY KAI ArQroy TPO®0OAOzZIAX

MAKog euBOAoU TTou UTTOKEITAI € AUYIOHO Lk
lLk=L=4.8m

a) ‘EAeyxog epBoAou o€ Auyiopo

Em@dveia méoews euoiou Ag
Ao = Tm*dr? / 4 = 3.14*90*90/4 = 6362 mm2
Ao = 6362 mm?

Emedveia diatoung eufoéiou A
A = T1*(d?-di?)/4 = 3.14*(90*90-78*78)/4 = 1583 mm2
A =1583 mm2

Potr adpdveiag diatoung upoAou J
J = 1*(d*-dii*)/(64*10000) =>
J =3.14*(90*90*90*90-78*78*78*78)/(640000) = 140.37 cm4
J =140.37 cm4

AkTiva adpaveiag epupoAou i

i = VJi/A+ =\ (140.37*10000/1583) = 29.77 mm
i =29.77 mm

2UvTeAEOTNG AuyepdTnTag eUBOAoU A
A = L/i = 4.8"1000/29.77 = 161.2
A=161.2

Kpigiuo @opTtio AuylopouU Fyp

MNa A > 100 sivar :
E =206010 Nt/mm?

Feo = M2*E*A%i%/(27LK?) =>
Fw = 3.142*206010*1583*29.77*29.77/(2*(4.8*1000)*(4.8*1000)) =>

Ma A <=100
Rm : avToxr o€ eeAKUOUO TOU UAIKOU
MNa St

Feo = (A/2)*(Rm-(Rm-206)*(M/100)2) =>

Feo = (
Feo = 61935 Nt

®doprTio AuyiopoU gupoiou Fs
Fs = 1.4*((P+Q)*Cm+0.64"Pe*Ne+Prm*Ne+Pgupu)/Ne =>
Fs = 1.4%(9.81%(500+600)*2+0.64*9.81*62.32*1+9.81*58%1+9.81*30.8)/1 = 31982.18 Nt
Fs =31982.18 Nt

Mpétrel Fs <= Fyo 1 31982 <= 61935 Nt

B) ‘EAeyxog ToIXWPATWY €UPOAOU KUAiIVOpPOU Kal aywyou Tpogodoaiag o€ Trieon

ZT1aTikA Trieon Aeitoupyiag Porar

Bs = ((P+Q)*Cm+Pe*Ne+Prh*Ne+Pqupp)/Ne =>
Bs = (9.81*(500+600)*2+9.81*62.32*1+9.81*58"1+9.81*30.8)/1 = 23064 Nt

Teuxog YTroAoyiopwv -9-
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Bs = 23064 Nt

Porar. = Bs/Ao = 23064/6362 = 3.63 Nt/mm?2
Porar. = 3.63 Nt/mm2

B1) 'EAeyxog ToixwuAaTWY £upSAoU
MéyioTn emTpeTTOpEVN TTieon AsiToupyiag euoAou
Porar.ep. = (er - eo)*z*can/(2.3*1 .7*dr)

€ =0.5mm
MNa St 52 sival g = 355 Nt/mm2

Porarep. = (6-0.5)*2*355/(2.3%1.7*90) = 11.1 Nt/mm2
Poraep. = 11.1 N/mm2
Mpétel Porar.<= Porarep. => 3.63 <= 11.1 Nt/mm2
B2) 'EAeyx0g TOIXWHATWY KUAivOpou
MéeyioTn emITPETTOPEVN TTiIECT AEITOUPYIAG TOIXWHATWY KUAivOpou
Potarxun. = (€k - €0)*2*0en/(2.3%1.7*Dk)

€ =1mm
MNa St 52 sival g = 355 Nt/mm2

Porarkun. = (4.5-1)*2*355/(2.38%1.7*139.7) = 4.55 Nt/mm2
Porarxur. = 4.55 Nt/mm2

rlpéTl'Sl Porar.<= Porar. kur. => 3.63 <= 4.55 Nt/mm2

B3) EAcyxog ToixwdTWwY aywyou Tpopodociag
MNa petaAiké aywyd Tpogodoaciag givail :
Porar.ay. = (eo - eo)*z*can./(2.3*1 .7*Do)

€ =0.5mm
MNa St 37 cival gt = 235 Nt/mm2

Poraray. = (4-0.5)*2*235/(2.3%1.7*42) = 10.02 Nt/mm2
PomT.qv. = 10.02 Nt/mm?2

rlpéTl'Sl Porar. <= Poraray. => 3.63 <= 10.02 Nt/mm2

B4) EAeyxog TTaxoug BAong KUAivopwv

MNa etriTredn Bdon KuAivopou Baan kKuAivdpou eivai :

(e1-€0)2 * Oen (20.00 - 1)2 * 355.00

PomT.TrdTou. = =

(04*Dq)2 *2.3*1.7  (0.4*130.70)2 *2.3*1.7

MNa St52 eival oer = 355.00
€ =1mm

=12.63

Teuxog YTroAoyiopwv -10-
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Kal 10XUEl
Porar. <= Porarmaron. => 3.63 <= 12.63 Nt/mm?

3.YMOAOIZMOZ MONAAOZ IZXYOZ

Amraitotpevn Tax0uTnTa EUPOAOU Vearn
Vear = Vo/Cm = 0.63/2 = 0.315 m/sec
Vear = 0.315 m/sec

EAdyioTn atmraitoduevn apoxr avtAiac Qq
Qqa = 0.06*Vear*Ao*Ne = 0.06*0.315*6362*1 = 120.24 I/min
Qq = 120.24 I/min

ATTO TTiVOKEG KATAOKEUOATH ETTIAEYETAI AVTAIQ TTAPOXNS
Qq' =125 I/min

loxvel : Qo' >= Qa ) 125 >= 120.24 |/min

Tayxutnta Epypolou Ve
Ve = Qa’/(0.06*A0*Ne) = 125/(0.06*6362*1)
Ve = 0.327 m/sec

BaBuog atrdédoong povadog 10X00G
N = Porar/(Porarx0+B) = 3.63/(3.63*1.07+1.06) = 0.73
n=0.73

AtraitoUpevn 10XUG KIVNTAPAQ
N = Bs*Ve/(1000*n) = 1*23064*0.327/(1000*0.73)*1.341 = 13.8 HP
N=13.8 HP 1 10.3 KW

ATtraiToUpEVN OVOUAOTIKA 10XUG KIVNTAPA
Nov = N/1.3 =13.8/1.3 =10.6 HP
Nov = 10.6 HP 11 7.9 KW
ATTO TTiVOKEG KATOOKEUQOTH ETTIAEYETAI KIVNTAPAG E OVOUAOTIKA 10XU
Nov = 12.7 HP 9.5 KW

4.YTOAOTIZMOZ XYPMATOZXOINQN
2UVTEAEDTNG ao@aAciag
v =n*Fg/ ( ((P+Q)/ Ne) + Poupn) = 6*4840/(500+600) / 1 + 30.8) = 25.68
v =25.68>=12

Ma uAikd agova TpoxaAiag St 44
€ival Oer = 91.7 Nt/mm2

Taon aéova TpoxaAiag
0 = (P+Q+(Pm*Ne))*C/(W*Ne) = 9.81*(500+600+(58*1))*35/(6280%1) =>
0 = 63.31 Nt/mm2

Mpétrel 0 <= Oer A 63.31 <= 91.7 Nt/mm2

5.YNMOAOIIZMOZ OAHIQN

Teuxog YTrohoyiopwy -11-
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Texvikd dedouéva odnywv
Tomog : WIKAR - KARABELAS St 44/B
Alootdoeig : 89 x 62 x 15.88
YAIKO : St 44
QoéAipo optio Q = 600.00 kg
Bdapog kaptivag Py = 500.00 kg
Bdapog mAaiciou Pm = 0.00 kg
Bdapog moptag 1 Pr1 = 0.00 kg
Bdapog mopTag 2 P2 = 0.00 kg
Bdapog ®aAdpou P = Pxaur + Pma + P11 + Pr2=500.00 + 0.00 + 0.00 + 0.00 = 500.00 kg
©¢an x Tou KEVTPOU Tou BaAduou o€ oXEan UE TN OUVTETAYPEVN X BIATOWPNG Tou 0dnyou Xc = 850.00 mm
©¢aon y Tou KEVTpou Tou BaAdPou o€ axEéan WYe TN ouvTETAYUEVN Y dlaTopnRg Tou 0dnyol Ye = 0.00 mm
©¢on x padag TTAaIgiou o€ OXEON WE T ouvTeETAyHEVN X 00NyoU Xm = 0.00 mm
©¢on y palag Aaiciou o€ oxéon e Tn cuvTeTaypévn y odnyou ym = 0.00 mm
©¢éon x MOPTAG 1 0€ OXEQN WE TN CUVTETAYPEVN X 00nyoU X1 = 850.00 mm
©¢an x TOPTAG 2 0€ OXEON WE TN OUVTETAYMEVN X 00NyoU X2= 0.00 mm
©¢on y mopTag 1 o€ oxéon ye T ouvteTaypévn y odnyou y1= 700.00 mm
©¢on y mopTag 2 o€ oxéon Ye T ouvTeTaypévn y odnyou y2= 0.00 mm
Xp = ( Pkcpn*Xc+ Paa*Xm + P11*X1 + PT2*X2) /P =
= (500.00*850.00 + 0.00*0.00 + 0.00*850.00 + 0.00*0.00 ) / 500.00 = 850.00 mm
©¢on y pacag Balduou oe oxéon Ye Tn ouvTETAYPEVN Yy 0dnyou

Teuxog YTrohoyiopwy -12-
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Yp = ( Pxapn*Yc+ Pma*Ym + P11*Y1 + P2*Y2) /P =
= (500.00*0.00 + 0.00*0.00 + 0.00*700.00 + 0.00*0.00 ) / 500.00 = 0.00 mm

[

AtrécTtacn otnpiyddtwy odnywv | : 1100.0 mm
Kartaképuen amméoTacn odnyrnoswg aaaci h : 2700.0 mm

Ap1Bu6s 0dnywv n =2
MéyeBog BaAduou karta Tnv dietBuvon x Dx = 1400.00 mm
MéyeBog BaAdapou kara Tnv dietBuvon y Dy = 1100.00 mm
Kartakopuen amméaTaon odnyroswg oaci h = 2700.00 mm
AtrécTaon PeTagl Twv oTNPIYHATWY Twy 0dnywv | = 1100.00 mm
Emedveia Tng diatopunig Tou odnyou A = 1570.00 mm?
Pot avtiotaong tng diatopng Wx = 14250.00 mm3
Potrf avtiotaong Tng diatourig Wy = 11800.00 mm?
AkTiva adpaveiag iy = 18.27 mm
>uvTeAeoTng AuyepdTtnTag A = I/iy = 60.21
A6 Tivakeg Baoel Tou UNIKOU Kai Tou A Aapfdvoupe ouvteAeoT AuyiopoU w(A) = 1.364
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NEPINTQXH METATOMIZHZ ®OPTIOY 1/8 Q% MPOZ (X)

Xq = X +Dx / 8 = 1025.00 mm

Yq=Yc=0.00mm

5.1. AeiToupyia oUOKEUAG apTTayNng

5.1.1. Tdon kdpyewg

MNa Aeitoupyia cuokeunRg apTTdyng, 0 CUVTEAEDTNG Kpouong ki = 2.00

a) Tdon kKauwews wg pog Tov dova Y Tou odnyou, n otroia ogeiAeTal ot duvaun odrynong:
Ki*gn*(Q*Xa +P *xp) 2.00 * 9.81 * (1600.00 * 1025.00 + 500.00 * 850.00 )

FX= = =>
n*h 2 *2700.00

Fx=3778.67 Nt

3*Fx*I 3 *3778.67 * 1100.00
My = = = 779350.00 Nt * mm
16 16
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My 779350.00
o, = - = 66.05 Nt / mm2
Wy 11800.00

B) Taon kauwews wg TPog Tov agova X Tou 0dnyou, n otroia o@eiAeTal aTn dUvaun odAynong:

ki *gn* (Q*ya +P *yp) 2.00 *9.81 * (600.00 * 0.00 + 500.00 * 0.00)
Fy= = =>
n*h/2 2 *2700.00/2
Fy= 0.00 Nt
3*Fy "1 3 *0.00 *1100.00
My = = = 0.00 Nt * mm
16 16
My 0.00
Ox = = = 0.00 Nt / mm?2
Wi 14250.00

5.1.2 Auyiouég

ki*gn* (Q +P) 2.00 * 9.81 * (600.00 + 500.00 )

Fx= = = 10791.00 Nt
n 2
(Fk + ka* M)* w (10791.00 + 0.000 * 0.000) * 1.364
Ock = = =9.38 Nt / mm?
A 1570.00

5.1.8. Zuvduaopuévn 1don

Om = Ox + Oy <=0enr =>66.05=0.00 + 66.05 <= 244.00 Nt / mm?
Fk+ ks* M 10791.00 + 0.000 * 0.000
O=0m+ <=0er =>72.92=066.05+ <=244.00 Nt / mm?2
A 1570.00
Oc= 0k + 0.9 * Om <=0 =>68.82=938+0.9"66.05 <=244.00 Nt/ mm?2

5.1.4. Kauwn apuokaAUuTITpag

Méyog alvdeong apuokaAUuTITpag pe Adpa ¢ = 10.00 mm
Pot adpdvelag we¢ Tpog aova x Jx = 595200.00 mm*
Potrr adpdvelag wg pog afova y Jy = 524000.00 mm*

1.85 * Fx 1.85* 3778.67
Of = -==-n=emmeenes <= Oer =>69.91 = ~—-----mmmmmm - <=244.00 Nt / mm?2
c? 10.00?

Fx* I3 3778.67 *1100.003
6X= 07 o <= 6511 => 0679 = 07 * <= 5 mm
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48 *E " Jy 48 * 206010 * 524000.00
Fy* 13 0.00 * 1100.00°
Oy=0.7 * ---mmmmmeeee <=0m =>0.000=0.7"* <=5mm
48 * E * Jx 48 * 206010 * 595200.00

5.2. AeiToupyia o€ KavoviknA Xprion

5.2.1. Tdon kauywng

MNa AeIToupyia o€ KavovIKr Xprion, 0 GUVTEAEDTHG Kpouong ke = 1.2

a) Tdon kKauywng wg TTpog Tov agova Y Tou 0dnyou, n otroia o@eileTal otn dUvaun odrnynong:
k2 *gn* (Q ™ (Xa-Xs) + P * (xp - Xs))

FX= =
n*h

1.2*9.81 * (600.00 *( 1025.00 - 0.00 ) + 500.00 * ( 850.00 - 0.00 ))
= 2267.20 Nt

2 *2700.00

3*F*I 3 *2267.20 * 1100.00
My = = =467610.00 Nt * mm

16 16

My 467610.00
Oy = = = 39.63 Nt / mm?2
Wy 11800.00

B) Taon k&uwng wg TPog Tov dgova X Tou odnyou, n otroia ogeiAeTal atn duvaun odrynong:

ke*gn* (Q*(ya-ys) +P*(yr-ys))

Fy == ==
n*h/2
1.2*9.81 * (600.00 * (0.00 - 0.00) + 500.00 * ( 0.00 - 0.00)
= 0.00 Nt
2*2700.00/2

3*Fy ™I 3*0.00 *1100.00

My = = =0.00 Nt * mm
16 16

Mx 0.00
Ox = = = OOO Nt / mm2

Wy 14250.00
5.2.2. Auyiouog
2€ KavoVvIKA xpron ogv eugavifetal Auyliouog.
5.2.3. Zuvduaopévn Tdon
Om = Ox + Oy <= Oer => 39.628 = 0.00 + 39.63 <= 195.000 Nt / mm?

ks *M 0.000 * 0.000
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0 =0m + -----=-=----- <=0 =>39.628 = 39.628 + <= 195.000 Nt / mm?
A 1570.00

5.2.4. Kauwn apuokaAUuTITpag
1.85 * Fx 1.85 * 2267.20

OF = —-mmmmmmmmmmee <= Oer =>41.94 = <= 195.000 Nt / mm?
c? 10.00?

5.2.5. B€éAn kauwng

Fx* B 2267.20 * 1100.003
Ox=0.7 % -m-mmmmmmeee- <=0 =>0.408=0.7" <=5mm
48 *E " Jy 48 * 206010 * 524000.00
Fy* 13 0.00 * 1100.003
Oy=0.7 * ---mmmmmeees <=0m =>0.000=0.7" <=5mm
48 * E * Jx 48 * 206010 * 595200.00

5.3. ®épTwon o kKavovikni xpron

5.3.1. Tdon kauwng

a) Tdon kKauywng wg Tpog Tov agova Y Tou 0dnyou, n otroia o@eileTal otn dUvaun odrnynong:

Fs=0.40 *gn * Q = 2354.40 EmeIdr) TO OVOUAOTIKO QOPTIO gival MIKpOTEPO atrd 2500 Kg
On*P*(Xp-Xs)+Fs™(Xi-Xs)

Fx = =
n*h

9.81 * 500.00 * ( 850.00 - 0.00 ) + 2354.40 * ( 850.00 - 0.00)

= 1142.68 Nt
2 *2700.00

3" F*l

3*1142.68 * 1100.00

M, =
16

= 235678.44 Nt * mm
16

My 235678.44

oy = =

W, 11800.00

=19.97 Nt / mm?2

B) Taon kduwng wg Tpog Tov dgova X Tou odnyou, n otroia ogeiAeTal aTn duvaun odrynong:

On " P (yp-ys) + F " (yi-ys)

Fy=

n*h/2

9.81 *500.00 * ( 0.00 - 0.00) + 2354.40 * ( 700.00 - 0.00)

= 610.40 Nt

2*2700.00 /2

3*Fy I 3*610.40 * 1100.00
My = = 125895.00 Nt * mm
16 16
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My 125895.00
Ox = = = 8.83 Nt / mm?
Wx 14250.00

5.3.2. Auyioudg
2€ KavoVvIKA xpron ogv eugavifetal Auyiouog.

5.3.83. Zuvduaopuévn tdon

Om = Ox + Oy <= Oen => 28.807 = 8.83 + 19.97 <= 195.000 Nt / mm?
ks *M 0.000 * 0.000
0 =0m + -----=------- <=0enr =>28.807 = 28.807 + <= 195.000 Nt / mm?
A 1570.00

1.85 * Fx 1.85* 1142.68
Of = —mmmmmmmmmmmee <= O =>21.14 = <= 195.000 Nt / mm?
c2 10.00 2

Fx* I3 1142.68 * 1100.00 8
o o iy A J— <=8 =>0.205=0.7 * <=35mm
48 * E * Jy 48 * 206010 * 524000.00
Fy* I3 610.40 * 1100.00 8
oI 0 Jy <=8 =>0.097 =0.7 * <=35mm
48 * E * Jx 48 * 206010 * 595200.00

NEPINTQXH METATOMIZHE ®OPTIOY 1/8 QX MPOZ (Y)
Xq = Xc = 850.00 mm

Yq=Ye +Dy/8=137.50 mm

5.1. AeIToupyia OUOKEUNG apTIAYNG

5.1.1. Tdon kKauwewg

MNa AeiIToupyia ouokeung apTrdyng, o CUVTEAEOTNG Kpouong ki = 2.00

a) Tdon Kauwews wg Tpog Tov dova Y Tou odnyou, n otroia ogeiAeTal atn duvaun odrynong:
ki*gn*(Q*xa +P*xp) 2.00*9.81*(600.00 * 850.00 + 500.00 * 850.00 )

Fx= = =>
n*h 2*2700.00

Fx=3397.17 Nt

3*Fx*I 3 *3397.17 * 1100.00
16 16
My 700665.63
Oy = = =59.38 Nt / mm?2
W,y 11800.00
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B) Taon kduwews wg Tpog Tov agova X Tou 0dnyou, n otroia o@eiAeTal aTn dUvaun odAynong:

Ki*gn*(Q*ya +P *yp) 2.00 *9.81 * (600.00 * 137.50 + 500.00 * 0.00)
Fy= = =>
n*h/2 2*2700.00/2

F,= 599.50 Nt

3*Fy "I 3 *599.50 * 1100.00
My = = = 123646.88 Nt * mm
16 16

My 123646.88
= = 8.68 Nt / mm?
Wy 14250.00

Ox

5.1.2 Auyiouog

ki*gn* (Q +P) 2.00 * 9.81 * (600.00 + 500.00 )

Fx= = = 10791.00 Nt
n 2
(Fk + ka* M)* w (10791.00 + 0.000 * 0.000) * 1.364
Ock = = =9.38 Nt / mm?
A 1570.00

5.1.8. Zuvduaopévn 1don

Om = Ox + Oy <= Oer => 68.06 = 8.68 + 59.38 <= 244.00 Nt / mm?
Fk+ ks*M 10791.00 + 0.000 * 0.000
O =0m+ <=0 => 74.93 = 68.06 +
A 1570.00
Oc= 0k + 0.9 * Onm <= Oer =>70.63=9.38+0.9*68.06 <=244.00 Nt/ mm?

5.1.4. Kauwn apuokaAUuTITpag

Mayog alvdeong apuokaAUuTITpag ue Adpa ¢ = 10.00 mm
Pot adpdvelag wg¢ pog dgova x Jx = 595200.00 mm*
Potrr adpdvelag wg pog agova y Jy = 524000.00 mm*

1.85 * Fx 1.85 * 3397.17
Of = -==-n=emmeenes <= Oenr =>62.85 = ~------mommmmom- <= 244.00 Nt / mm?2
c? 10.00?

<= 244.00 Nt / mm?

Fx* I3 3397.17 *1100.00°3
Ox= 0.7 * -----m-mmmeo- <=0 =>0.611=0.7" <=5mm
48 *E * Jy 48 * 206010 * 524000.00
Fy* B 599.50 * 1100.00°3
Oy=0.7 * ---m-mmmmee- <=0 =>0.095=0.7" <=5mm
48 * E * Jx 48 * 206010 * 595200.00
Teuxog YTroAoyiopwv -19-

©4M s/n: 36879862




AveAkuoTrpag

5.2. AeiToupyia o€ KavoviKn Xprjon

5.2.1. Tdon kauywng

MNa AeIToupyia o€ KavovIKr) Xprion, 0 GUVTEAEDTHG Kpouong ke = 1.2

a) Tdon Kauywng wg TTpog Tov agova Y Tou 0dnyou, n otroia o@eileTal otn dUvaun odrnynong:
k2 *gn* (Q ™ (Xa-Xs) + P * (xp - Xs))

Fx = =
n*h

1.2*9.81 * (600.00 *( 850.00 - 0.00 ) + 500.00 * ( 850.00 - 0.00 ))
= 2038.30 Nt

2 *2700.00

3*F* 3 *2038.30 * 1100.00
16 16

My 420399.38
Oy = = = 35.63 Nt / mm?2
Wy 11800.00

B) Taon kduwng wg Tpog Tov dgova X Tou odnyou, n otroia ogeiAeTal aTn duvaun odrynong:

ke*gn* (Q*(ya-ys) +P*(yr-ys))

Fy == ==
n*h/2
1.2*9.81 * (600.00 * (137.50 - 0.00 ) + 500.00 * ( 0.00 - 0.00)
= 359.70 Nt
2*2700.00/2

3*Fy ™I 3 *359.70 * 1100.00

My = = = 74188.13 Nt * mm
16 16

Mx 74188.13
Ox = = =5.21 Nt / mm?

Wy 14250.00
5.2.2. Auyiouog
2€ KavoVvIKA xpron ogv eugavifetal Auyiouog.
5.2.3. Zuvduaopévn Taon
Om = Ox + Oy <= Oer =>40.833 = 5.21 + 35.63 <= 195.000 Nt / mm?

ks *M 0.000 * 0.000
0=0m+ --—-m- <=0 =>40.833 = 40.833 + <= 195.000 Nt / mm?
A 1570.00
5.2.4. Kauwn apuokaAUTITpag
1.85 * F«x 1.85 * 2038.30
OF = -------------- <=0 =>37.71= <= 195.000 Nt / mm?
c? 10.00?
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5.2.5. BéAn kauywng

Fx* I3 2038.30 * 1100.00°3
o o iy A J— <=8n =>0.367=0.7"* <=35mm
48 * E * Jy 48 * 206010 * 524000.00
Fy* I3 359.70 * 1100.00°3
oI 0 Jy <=8mn =>0.057=0.7"* <=5mm
48 * E * Jx 48 * 206010 * 595200.00

5.3. dépTwon o Kavovikni xpron

5.3.1. Tdon kduwng

a) Tdon Kauwng wg Tpog Tov agova Y Tou 0dnyou, n otroia o@eileTal otn dUvaun odrnynong:

Fs=0.40 *gn * Q = 2354.40 EmeIdr) TO OVOUAOTIKO QOPTIO gival MIKpOTEPO aTrd 2500 Kg

On*P*(Xp-Xs)+Fs™(Xi-Xs)
Fx = =
n*h

9.81 * 500.00 * ( 850.00 - 0.00 ) + 2354.40 * ( 850.00 - 0.00)

= 1142.68 Nt
2*2700.00

3*F«*l 3*1142.68 * 1100.00
My = = = 235678.44 Nt * mm
16 16

M, 235678.44
Oy = = =19.97 Nt/ mm?
W, 11800.00

B) Taon kduwng wg Tpog Tov dgova X Tou odnyou, n otroia ogeiAeTal atn duvaun odrynong:

On " P (yp-ys) + F " (yi-ys)

Fy — —
n*h/2
9.81 *500.00 * (0.00 - 0.00 ) + 2354.40 * ( 700.00 - 0.00)
=610.40 Nt
2 *2700.00 /2

3*F, I 3*610.40 * 1100.00

My = = = 125895.00 Nt * mm
16 16

My 125895.00

Ox = = = 8.83 Nt / mm?

Wy  14250.00
5.3.2. Auyioudg

2€ KavoVvIKA xpron ogv eugavifetal Auyiouog.
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5.3.3. Zuvduaopévn tdon

Om = Ox + Oy

5.3.5. B€An kGuwng

<= Oen => 28.807 = 8.83 + 19.97 <= 195.000 Nt / mm?
0.000 * 0.000

=> 28.807 = 28.807 + <= 195.000 Nt / mm?

1570.00

1.85*1142.68

<=0Oer=>21.14 = <= 195.000 Nt / mm?

10.00 2

Fx* I3 1142.68 * 1100.00 8
o o iy A J— <=8 =>0.205=0.7 * <=35mm
48 * E * Jy 48 * 206010 * 524000.00
Fy* I3 610.40 * 1100.00 3
By= 0.7 * ~memmmemeeee- <= 8n=>0.097 = 0.7 * <=5mm
48 * E * Jx 48 * 206010 * 595200.00

6. YIMOAOIZMOZ NMPOZKPOYZTHPQN

MpookpouaTripeg Balapiokou :
EmAéyeTal TTpOOKPOUCTAPAG TUTTOU:
EAdyioTo atmraitodpevo URkog diadpoung S:

S = 135*V'c? = 135*0.63*0.63 = 53.58 mm

E@' 600v gival S < 65 mm, Aappdvoupe S = 65 mm
E@' 600v gival S < 420 mm, Aapfdavoupe S = 420 mm
E@' 600v gival S < 540 mm, AapBdavoupe S = 540 mm

H emitdyuvon Tou BaAauiokou utroAoyideTal wg €EAG:
1.15*V'e= (2 %y *8)"2 =>

>(1.15"V')2=2"y * s =>
>y =(1.15"V'c)2/ (2% s)

Mpétel va 10X0El : y< gn =>

=>(1 .15*Vlc)2/ (2 * S)< On=>
=>8> (1.15"V'¢)2/ (2 * gn)=>
=>8> (1.15%0.63)?/ (2 * 9.81)=>
=>5>0.065m

Ap1Bu6¢ TTPOooKpPOUCTAPWY N = 1

EAdGyi10TO avapTopEVO QopTio ava TTPOOKPOUCTAPA Pamin = (P+Pgupu)/n = 2827.01 kg
MéEyioTO QvapPTOPEVO POPTIO ava TTPOOKPOUCTHPA Pamax = (P+Q+Pgupu)/n = 4523.22 kg
EmA&yeTal TTPOOKOUCTAPAG TTOU KAAUTITEI JETATOTTION S >= 65 mm

ME EAAXIOTO OAIKO ETTITPETTOUEVO POPTIO fmin <= Pamin

Kal JEYIOTO OAIKG ETTITPETTOPEVO QPOPTIO fmax >= Pamax

H emBpdaduvon TTou cival peyaAutepn atréd 2.5*gn dev diapkei mepiodTepo ammd 0.04 sec.
H Tayxutnta emavagopdg Tou BaAduou dev utrepPaivel To Tm/sec.
MeTa TNV €EvEPYOTTOINON TOU TTPOCKPOUGTHPA OEV UTTAPXEI MOVIUN TTAPANOPPWan.
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O1 TTPOOKPOUCTAPES £XOUV OXEDIOATEI £TAI WWOTE VA KAAUTITOUV TNV TTAPATTAVW OIGOPON HE TNV
evEPYEIQ OTATIKOU QopTiou avda TTpooKpouaThpa, fm va givai :
3.25*(P+Q+Poypp)/n = 3.25%(
2.5*(P+Q+Poupy)/n < fm < 4*(P+Q+Poupp)/n =>
=>2.5*(500+600+30.8)/1 < fm < 4*(500+600+30.8)/1 =>
=>2827.01 kg < fm < 4523.22 kg
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