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AveAkuoTApag

1. EIZArQrH

H Tmapouca peAETn €yive oUpewva pe EAOT, xpnoipotroiwvtag Ta akéAouBa fonbruara:

a) EAAnviké Mpdrurro EAOT EN 81.2.

B) AveAkuoTtripec MeAérn-YmmoAoyiouoi, @. AnudmrouAou, ABrva 1990.

v) Texvikd Eyxeipidia kai Znueiwoeic KLEEMANN.

H Ttapouoca peAéTn €yive ouppwva pe EAOT EN81.2, xpnoigotroiwvtag Ta akoAoubBa
BonBAuaTa:

2. MAPAAOXEZXZ & KANONEZ YNMOAOIIZMQN

a) Mlevikd ZToixeia AveAKUOTAPO

EpBadov emedveiag 8aAdpou (F): MNa toug aveAkuoTripeg atopwy, Otav dev opileTal
SIAPOPETIKA ATTO TOV HEAETNTH), UTTOAOYICETaI CUP@WVA pE Tov Trivaka 1.2 Tou EAOT 81.2.

OvopaoTikd @opTio aveAkuoTApa (Q): AvdAoya pe To €idOG TOU AVEAKUCTHPA Kal EQOCOV
Oev opileTal SIAPOPETIKA ATTO ToV HEAETNTA, UuTToAOYIeTal WG €EAG:

a) AVEAKUOTHPESC arOuwy :

i) ApIBuog atopwy < 20: Q = ( 75 x ApIBudg ATopwy ) (Kp)
i) ApIBuOG atdépwy = 20: Q = ( 500 x EpPaddv Emie. @alduou) (Kp)

B) AveAkuoTthpes Noookoueiwv: Q = ( 200 x Eppaddv Emig. @aiduou) (Kp)
y) AveAkuarnpes Oxnuarwv: Q = ( 200 x EuBadov Emig. OaAduou ) (Kp)
0) AveAkuartnpes @opriwv: Q = ( 300 x EpBaddv Emip. @alduou ) (Kp)

‘1510 Bapog BaAduou: Epdoov dev opIoTEl DIAPOPETIKA ATTO TOV PEAETNTH UTTOAOYICETAI WG
€gng:

a) AveAkuomnpeg arouwv: P = 100 + ( 50 x ApiBudg Atépwy ) (Kp)
B) Noitroi AveAKUOTHPEC:

i) Q <500 Kp: P =100x( 3 + Eppadodv Emig. Oaiduou ) (Kp)

ii) Q> 500 Kp: P =100x( 3 + (1.25 x EpB. Eme. ©aAduou)) (Kp)
B) Zupuaréoyxoivo, Tpoxaldia, ASovag Tpoxaldiag

MNa TNV €mmAoyr] cuppatdéoxoivwy, TPoxXaAiag kKal afova TpoxaAiag yivovral ol TTapakaTw
UTTOAOYIOUOI:

1. ‘EAeyX0G avToxfg cuppaTdéoxoIivou

MNpémer v = nxFg/((P+Q)/Ne) > veTr.
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2. Yroloyiouég Siapétpou TpoxaAiag
Mpétrel D > 40xd
3. 'EAeyxog tdong d&ova TpoxaAiag

MNpémel oAeir. = (P+Q)xC/W < geTr.
Otrou o€t pé€yIoTn EMITPETTOMEVN TAON

o€t = 77 N/mm? yia St37

oet = 92 N/mm? yia St44

oet = 108 N/mm? yia St52

n:  apiBudg ocupuatTdéoxoivwy £AENG

d:  dIGueTPOg ouppaTdOoXoIvwy EAENG (mm)

P: idlo Bapog BaAduou (Kp)

Q: ovouaaTikd goprio (Kp)

D:  diduetpog TpoxaAiag TpIBAS (mm)

Fg: duvaun Bpavoewg ouppatéoxoivwy (Kp)
W: Pom avriotaong dEova tpoxaAiag (mms3)
C: Améotaon otipigng (mm)

Ne: ApIBuog epfoAwv

Y) EuBoAo, KuAivdpog, Aywyoc Tpogodooiag
MNa TNV emmAoyn euBOAoU - KUAIVEPOU - aywyou Tpo@odoaiag yivovTal ol TTapaKATw EAEYXOL:
1. 'EAeyxog euBoOAou o€ Auyioud.

Mpéter:

Fs<Fkp (N)

Fkp = m2xExAxi%/(2x1k?) yia A > 100 )
(A/2)x(Rm-(Rm-206)x(A/100)3) yia A <100

givar:

E =206010 Nt/mm?

Fs = 1.4x9.81x((P+Q)xCm+0.64xPexNe+PrhxNe)/Ne
lk = (Ig/Cm + 0.5) (mm)

A =IK/i
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2. ‘EAeyxog ToixwudTwy eupodAou oe Tieon

Mpéter:

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

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

PoTart.ep. = (er - eo)x2xoet/(2.3x1.7xdr) fj a1md TMiVOKEG KATOOKEUAOTH YIO CUMTTOYEG EUBOAO
eo=1mm

3. 'EAeyXog ToixwpdaTtwy eupoAou o€ Trieon

Mpéter:

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

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

Potat.kuh. = (ek - eo)x2xoet/(2.3x1.7xDK) rl a1rd TTivaKEG KATAOKEUAOTH YId CUUTTAYEG
£uBoAo

eo=1mm

4. ‘EAeyX0g TOIXWHATWY aywyou Tpo@odoaiag o€ Trieon
MNpémel Potat < Patat.ay. (N/mm?)

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

Potar.ay. = (eo - eo)*2xoet/(2.3x1.7xDo) 1| a1mmd TiVOKEG KATAOKEUAOTH YIO €AAOTIKOUG
aywyoug TpoPodoaiag

eo =0.5mm

Orrou:

P: idlo Bapog BaAduou (Kp)

Q: ovouaaTikd goprio (Kp)

Rm: avTtoxr o€ epeAKUGUO TOU UAIKOU

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

Cm: oxéon avapTtnong
Ne: apiBuog epfoAwv

Pe: Bdpog eppdiou (Kp)
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Prh: Bdpog tpoxahiag (Kp)
J:  potA adpdvelag euBoAou (mm#*)
i akTiva adpavelag eupoAou (mm)
Ik:  pAKOG AuyiouoU guBoAou (mm)
A0: em@dveia TETEWS EYPOAOU (Mm?)
A:  em@dveia dIaTOURS EMPOAOU (Mm?)
er:  TTAYog ToIXWHATOG CWARva gupoAou (mm)
dr:  e&wTepIkA dIAUETPOG CwAAvVa euBOAoU (mm)
ek: TTaxog ToIXWHATOG CWARVA KUAivopou (mm)
Dk: eEwTtepiki OIAUETPOG CWANVA KUAiVEpou (mm)
e0: TIAX0G TOIXWHATOG aywyou Tpo@odoaiag (mm)
do: eEwTepIkA SIGUETPOG aywyou TpoPodoaiag (mm)
OETT: avToxrn Tou UAIKOU:

240 (N/mm?) yia St37

360 (N/mm?) yia St52
&) Movada loxuog¢

O utrohoyiopdg TG eAdxiIoTng TApoXAS avTAiag kal TnG €AAXIOTNG OVOUAOTIKAG 10XU0G
KIvNTApQ yiveTal ue Tn BorRdeia Twy TTapaKATW OXECEWV:

1. ATTaITouuevn TTapoxr avtAiog

Qa = 600xVexA0 (I/min)

Ve = Vc/Cm (m/sec)

2. ATTaIToUEVN OVONAOTIKN 10XUGS KIvNTAPA
Nov = BsxVe/(100xnx1.3) (HP)

n = Potat/(PotaTtxa+p)

Bs = PotatxAO0 (N)

Ortrou:

Vc: Ttaxutnta BaAduou (m/sec)
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Cm: Adyog avdaptnong BaAduou

AO: em@dvela TETEWS eUBOAoU (mm?2)
0:  OuvTEAEOTAG a avTAiag

B:  ouvteAeoTAG B avTAiag

n: BaBuodg amédoong povadog
PotaT:rieon utré ARpeg optio (N/mm?)

Bs: otaTikd @oprio (N)

&) Odnyoi

MNa v €mAoyr odnywy yivovtal 6AoI oI aTTapaitnTol EAEYXOIl, TTOU QaivovTal avaAuTIKd oTa
"atroteAéoparta”. MMy. otnv €Ik TTEPITTTWON TTou Ta Pdpn TTAaiciou Kal TTopTwv divovTal
MNoév (ouptreplAaupdavovtal oto BAapog BaAlapiokou) kal yia TTAQyla avdptnon Kar évav
odnyo, ol éAeyxol givai:

1. 'EAeyX0G OUVOAIKAG KATOTTOVNONG Twv 0dnywv o€ KAPWn Kal Auyiopd yia Asiroupyia
apTrayng

Mpétrel 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 =iy

w = f(A)

Orrou:

OETT: MEYIOTN eMITPETTOMEVN TAON
oetr = 180 N/mm? yia St37
ot = 217 N/mm? yia St44
oem = 260 N/mm? yia St52

Q:  Qoéhipo goprio (Kp)

F:  Bdapog kaptrivag (Kp)
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R:  Bdpog mAaiciou (Kp)

P: 1610 Bapog BaAapou (Kp)

a:  AmooTtaon KEVIPOU 0dNywV - TOiIXOU KauTTivag (mm)
b:  AméoTtaon kévipou 0dnywv - Kévipo Bapoug TAaiciou (mm)
k: MnAkog kauTrivag (mm)

c: Kévtpo Bdpoug kauTrivag (mm)

d: Kévtpo Bdpoug popTtiou (mm)

l: AtméoTaon otnpiyudTwy odnywy (mm)

Pb: Karamévnon odnywv o€ kauywn (N)

Pbf: KaptTikr) karammévnon yia Asitoupyia aptrayng

Pk: Kartamrévnon odnywy o€ Auyioud (N)

A:  Aiatoury Odnyou (mm?)

Wy: potA avriotaong (mm3)

iy:  aktiva adpdavelag (mm)

A OuVTEAEOTAG AuyepdTNTOG

w:  OuvTeAEoTNG AuyiopoU
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YMOAOIIZMOZ ZTOIXEIQN YAPAYAIKOY ANEAKYZTHPA
1.KATAZKEYAZTIKA AEAOMENA

Eidog aveAkuoThpa : ANEAKYETHPAZ OXHMATQON

ATtoua :
Q :Qoéhiyo @opTio Q = 3600 kg
ApiBuég otdoewy : 2
Dx :Méyebog BaAdpou kata Tnv dieubuvon x Dx = 0.00 mm
Dy, :MéyeBog BaAdapou kata Tnv dietBuvon y Dy = 0.00 mm
lg :Aladpopr) Bahduou lg = 3.80m
Ve :Taxutnta avodou BaAduou Ve = 0.40 m/sec
V'c :Taxutnta kaBédou BaAdpuou V'c= 0.40 m/sec
P :16io Bapog ©aAdpou P = Pyaym + Pmy + P11 + P2 P = 2235kg
Cn :AOyog avéaptnong BaAdapou: ‘Eppeon(2:1) Apeon(1:1) Cn= 2
Ne :ApIBUOC epBOAWY Ne= 2
Pu Bdapog TpoxaAiag Pm= 95 kg
Poweu:  BApPOG gupuaToo)oivwy Pouep= 64.60 kg
o’ ywvia emKkdAUYng cuppaTOCXOIVOU TTAVW OTNV
TpoxaAia Tou puBbuIoTA TAXUTNTAG a =180°
B° :ywvia uttoKOTIAG AUAOKOG | NUIKUKAIKAG aUAAKOG TNG
TpoxaAiag Tou puBuIoTA TaXUTNTAG B =97°
Y  :ywvia auhakog TpoxaAiag pubuioTr TaxiTnTag un
oTaBePnG HopPNg y =35°
f°  :ouvTteAeoTNG TPIRNG TOU CUPPATOCXOIVOU OTA QUAGKIO
TNG TPOXaAiag Tou puBpIoTH TaXUTNTAG f* =0.318
M~ ouvTeEAEOTAG TPIRAG METAEU TWV CUPHUATOCXOIVWY KAl
TNG TPOXaAIag ToUu puBUIOTH TaXUTNTOG M- =0.096
V'min: €AAXI0TN TaXUTNTA EVEPYOTTOINONG PUBUICTA
TaXUTNTOG V'min = 0.46 m/sec
V'max: MEYIOTN TAXUTATA EVEPYOTTOINONG PUBUICTN
TaXUTNTOG V'max= 1.50 m/sec
V' :1ax0tnTa evepyoTroinong pubuioTh
TaXUTNTOG V' =0.46 m/sec
G' =Bdpog Tavuot) G' =50 Kg
d' : didueTpog cupuatdoxoivou pubuIoTr TaxUuTNTag d =6.0mm
Fy' : @opTio Bpaloewg cuppatdoxoIivwy pubuioTn Fg'=1980 kg
D' : diGueTpog TpoxaAiag pudbuioth (D' >= 30 d') D' =180.0 mm
Dp' = didueTpog Tpoxaiiag TavuoTh (Dp' >= 30 d') Dp' =180.0 mm
n' : apiBudg cupuatdoxovwy pubuIoTh TaxuTNTag n =1
Tumrog egfdAou : 165 x 8
YAIkO gupoAou : St52
Pa :Bapog eyBdAou / m prikoug Pe = 55.00 kg/m
L :MnAkog gupodAou L = 240m
P. :Bdapog eypdhou Pe = Pe * L P. = 186.00 kg
d: :ESwtepikn didueTpog cwAnva guoiou dr = 165.0 mm
di :Eocwrtepikn diapeTpog cwAfva eupoAou di = 149.0 mm
er :[daxog Toixwparog cwAnva gupoéiou e = 8.0mm
YAIKO KuAivBpou : St52
Dk :E€wtepikn didueTpog cwARva KUAivdpou Dk = 203.0 mm
D :Ecwrtepikn didueTpog cwAfva KuAivopou Dki= 183.0 mm
ex :laxog Toixwparog cwAiva KuAivopou ex = 10.0 mm
e :lMaxog drou kKuAivdpou er = 24.00 mm
ur  :Mdyog Bdong oto KoiAwpa ur = 13.00 mm
Teuxog YTroloyiopwv -8-
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r

Do
&
Qq
A
Nov

N:

EmA&yovTal 2 ouokeuég apTrdyng TUTTOU

:AKTiva KOiAwpaTog

YAIk6 cwAnRva Tpog@odoaciag : St 37
:E€wTepIkn didueTpog cwAAva Tpopodoaiag
:Mdaxog ToIXWPATOG CWARVa TpoYodoaiag
:Napoxn avtAiag

:ZUVTEAECTAG a avTAiag

:OvopaaoTikr 10XUG KivnThpa

:Ap1Bu6g cupuaTdoxoIVWV

:AIGUETPOG TUPUATOTKOIVWV

:PopTio Bpaloewg CUPUATOTXOIVWY
:AIGUETPOG TPOXAAIWV.

:AlGueTpog GEova TpoxaAiag

:Potm avTiotaong d€ova TpoxaAiag
:ATréoTaon oTAPIENG Agova TpoxaAiag

ApiBuég odnywv

MONAAEZ: 1 KW =1.341 *HP  Joule = Ntm

MpoodeuTIKAG TTEdNONG

I

5.00 mm

42.0 mm
4.0 mm
513.18 I/min

53.6 HP

8

15.0 mm
11600 kg
600.0 mm
50.0 mm
12270 mm3
35 mm
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2.YMOAOTIIZMOI EMBOAOY KYAINAPOY KAI ArQroy TPO®OAOzZIAZ

MnAkog euoAou TTou uTTOKEITal O AUYIOPO Lk
lk=L=
lk=L=24m

o) ‘EAeyxog eppodAou og Auyiopd

Em@dveia méoewg euBoAou Ao
Ao = 1m*dr? / 4 = 3.14*165*165/4 = 21382 mm2
Ao = 21382 mmz2

Emoeaveia diatoung eupoAou A
A = T1*(d?-di?)/4 = 3.14*(165%165-149*149)/4 = 3946 mm2
A =3946 mm2

adpdveiag diaToung spBo)\ou J
*(d* -dri*)/(6410000) =

3.14*(165*165*165*165- 149*149*149*149)/(640000) =1218.92 cm4
12

Poti
=1218.92 cm4

J
J
J

AkTiva adpdvelag eupoAou i

i = VJi/Ar =V (1218.92*10000/3946) = 55.58 mm
i =55.58 mm

2uvTeAEOTAG AuyepdTNTaG EPPBOAOU A
A = Lv/i = 2.4*1000/55.58 = 43.2
A=43.2

Kpioiuo @opTtio Auyiouou Fyp

Ma A > 100 civai :
E =206010 Nt/mm?

Feo = TZ*E*A%2/(2°LK?) =>
Fro = 3.142206010*

MNa A <= 100
Rm : avToxr o€ e@eAKUCUO TOu UAIKOU
Ma St52 givar Rm = 520 Nt/mm2

Feo = (A/2)*(Rm-(Rm-206)*(M100)?) =>
Feo = (3946/2)*(520-(520-206)*(43.2/100)*(43.2/100)) = 910407 Nt
Feo = 910407 Nt

dopTio AuyiopoU gupoiou Fs
Fs = 1.4*((P+Q)*Cm+0.64*Pe*Ne+Pih*Ne+Poypu)/Ne =>

Fs = 1.4%(9.81%(2235+3600)*2+0.64*9.81*186"2+9.81*95*2+9.81*64.6)/2 = 83521.13 Nt

Fs = 83521.13 Nt

Mpémel Fs <= Fro 1y 83521 <= 910407 Nt

Teuxog YTroloyiopwv -10-
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B) 'EAeyxog TOIXWHATWY €UPOAOU KUAIVOpOU Kal aywyou TPpo@odoaiag o€ TTieon
>1atikA Tieon Asitoupyiag Porar

Bs = ((P+Q)*Cm+Pe*Ne+Prh*Ne+Poupp)/Ne =>

Bs = (9.81%(2235+3600)*2+9.81*186*2+9.8195*2+9.81*64.6)/2 = 60315 Nt

Bs = 60315 Nt

Porar. = Bs/Ao = 60315/21382 = 2.82 Nt/mm2

Porar. = 2.82 Nt/mm2
B1) 'EAeyxog TOIXWHATWY €UPOAOU

MéyioTn emiTpeTTépevn Trieon Asitoupyiag eupdAou

Porarep. = (er - eo)*z*oan/(2.3*1 .7*dr)

€ = 0.5 mm
MNa St 52 gival ogm = 355 Nt/mm2

Poraren. = (8-0.5)*2*355/(2.3%1.7*165) = 8.25 Nt/mm2
Pora.en. = 8.25 Nt/mm2
MpéTTel Porar.<= Porarep. => 2.82 <= 8.25 Nt/mm2
B2) 'EAcyX0g TOIXWHATWY KUAivEpou
MéyioTn emITPETTOPEVN TTiIECT AEITOUPYIAG TOIXWHATWY KUAivdpou
Porarxur. = (Ek - €0)*2*0en/(2.3%1.77Dx)

€=1mm
MNa St 52 gival ogm = 355 Nt/mm2

Porarkur. = (10-1)*2*355/(2.38%1.7*203) = 8.05 Nt/mm2
Porarkur. = 8.05 Nt/mm2

rlpé'lTEl Porar.<= Porar. kur. => 2.82 <= 8.05 Nt/mm2

B3) EAcyxog ToIiXWPATWY aywyou Tpopodoaiag
MNa peTaAAiké aywyod Tpopodoaiag givai :
Poraray. = (€0 - €0)*2*0en./(2.3%1.7*Do)

€ = 0.5 mm
MNa St 37 gival ogm = 235 Nt/mm2

Poraray. = (4-0.5)*2*235/(2.3*1.7*42) = 10.02 Nt/mm2
MNa eAaoTIKO aywyod TpoPodoaiag eGWTEPIKAG OIGUETPOU Doee. = mm atrod TTiVOKEG KATOOKEUAOTH)
PO‘TC(T.C(V. = 10.02 Nt/mm?2

rlpé'lTEl Porar. <= Poraray. => 2.82 <= 10.02 Nt/mm2

B4) EAeyxog maxoug Bdong KUAivopwv

Teuyog YTToAoyIoPWY -11-
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MNa emimedn Bdon KuAivopou e auhdkwaon Baon kKuAivdpou eivai :

(e1-€)? * Oen (24.00 - 1)2 *355.00
PO‘TC(T.TT(f(TOU.= = = 936
(04*Dx)? *2.3%1.7 (0.4*183.00)2 *2.3*1.7

MNa St52 cival ger = 355.00
€=1mm

Kal 1IoXUEl
Porar. <= Porarmarov. => 2.82 <= 9.36 Nt/mm?

Eriong
(U1 - €) * Oen (13.00 - 1) * 355.00
PO‘TC(T.C(U)\.TT(f(TOU. = = =10.09
1.3*(Du/2-11)*2.3%1.7 1.3*(183.00/2-5.00)*2.3*1.7

rlpé'lTEl Porar. <= P oraraukmaron. => 2.82 <= 10.09 Nt/mm?

3.YMOAOIZMOZ MONAAOZ IZXYOZ

Atraitoupevn Tax0TnNTa EYROAOU Vean
Vear = Vo/Cm = 0.4/2 = 0.2 m/sec
Vear = 0.2 m/sec

EAdyioTn amraitoduevn Tapoxr avtAiac Qq
Qa = 0.06"Vear*Ao*Ne = 0.06*0.2*21382*2 = 513.18 I/min
Qq = 513.18 I/min

Qd =
loxvel : Qo' >= Qa1

TaxutnTta Epporou Ve
Ve = Vear

BaBuog amdédoong povadog 10X00G
n= PUTUT./(PUTUT.XG+B) =
n=0.9

AtraitoUpevn 10XUG KivnThHpa
N = Bs*Ve/(1000*n) = 2*60315*0.2/(1000*0.9)*1.341 = 35.9 HP
N =35.9 HP 1 26.8 KW

ATraitoUevn ovouaaoTIKA 1I0XUG KIvNTAPA
Nov = N/1.83 = 35.9/1.3 = 27.7 HP
Nov = 27.7 HP 11 20.6 KW

ATTO TTiVOKEG KATAOKEUAOTH ETTIAEYETAI KIVNTAPAG WE OVOUACTIKH 10XU
Nov = 53.6 HP 140 KW

Teuyog YTToAoyIoPWY -12-
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4.YNMOAOTIIZMOZ ZYPMATOZXOINQN

Etreidn €xoupe dueon avaptnon ( Cm = 1), d€v UTTGPYXOUV GUPUATOCXOIVA.
2UVTEAEOTNG ao@aAciag
v = n*Fg/ ( (P+Q)/ Ne) + Poupy) = 8*11600/(2235+3600) / 2 + 64.6) = 31.12

v=31.12>=12

MNa uAikd GEova Tpoxahiag St 44
gival Oer = 91.7 Nt/mm2

Tdaon a&ova TpoxaAiag
0 = (P+Q+(Pm*Ne))*C/(W*Ne) = 9.81%(2235+3600+(95*2))*35/(12270*2) =>
0 = 84.3 Nt/mm2

MpéTTel 0 <= Oer ) 84.3 <= 91.7 Nt/mm2

5. YMIOAOTIZMOZ TOY PYOMIZTH TAXYTHTAX
2UVTEAEOTAG TPIPNAG METAEU TWV CUPPATOCXOIVWYV KAl TNG TPOXAAIag Tou pubuioTh TaxUuTnTag:
0.1 0.1

= = = 0.096
1+V/10 1+ 0.46/10

o

lNa auhakwaoelg TUTToU V e OKANPUVAN, XWPIG UTTOKOTT €XOUUE GUVTEAEDT TPIPN TOU
OUPPATOOXOIVOU OTa QUAJKIQ
TNG TPOXaAiag Tou puBuIoTH TaXUTNTOG:

1 1
f =y e =0.096 * ---------mmmeee- =0.318
sin(y’/2) sin( 35/2)
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AveAkuoTApag

AOvapn EVEPYOTTOINONG TNG CUCKEUNG apTTAyng Katd TV
avodo :

Feaw=G™( e % - 1)/2 =42.88 kg

AU0vapn TTou evepyEi OTO CUPHUATOOXKOIVO KATA TNV AvOdO :
Soav= Feav + G'/2 = 67.88 kg
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AveAkuoTApag

Alvapun evepyoTroinong TnG CUCKEUNG apTTdyng KATd Tnv
KGBodo:
Fec= (G/2)*( 1 -1/ef @) =15.79 kg

Alvapn TTou evepyEi 0TO CUPHATOOXOIVO KATA TNV K&AB0dO :

Sac= G'/2 =.25.00 kg

E'ITEI6F’] Soav >= Sa« Tl'GipVOUHE Somax = Szav = 67.88 kg

YT1ToAOyIGHOG GUVTEAEDTA ao@aAEiag CUPPATOOXOIVOU :
V' = n'*Fg'/ Somax

OTToTE :
V' = 1x1980/67.88 = 29.17 >= 8

EmAéyeTal TpoxaAia diapéTpou:
D'= 180.0

loxoer:
D'>=30"*d" <=>180.0 >= 30 * 6.0 = 180.0 mm

EmAéyeTal TpoxaAia Tavuong SIUETPOU:
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AveAkuoTApOg

Dp'= 180.0 mm

loxoer:
Dp'>=30 *d' <=> 180.0 mm >= 30 * 6.0 = 180.0 mm
pe Dp'<=D'

6.YMOAOIIZMOZ OAHIQN

Texvikd dedopéva odnywv
Tomog : OAHIOI TYTIOY A & B
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AveAkuoTApag

AlooTdoeig i T 127 x 89 x 16
YAIK6 : St 37
QoéNipo goptio Q = 3600.00 kg
Bdpog kapTmivag P = 2235.00 kg
Bdapog mAaiciou Pmv = 0.00 kg
Bdpog mopTag 1 Pry 0.00 kg
Bdapog mopTag 2 Ptz 0.00 kg
Bdpog @aAdpou P = Pxaur + Pma + P11 + P12=2235.00 + 0.00 + 0.00 + 0.00 = 2235.00 kg
©¢on x Tou KEVTPOU Tou BaAduou ag oxéaon JE TN oUVTETAyPEVN X BlaToPAS Tou 0dnyou Xc = 0.00 mm
©¢on y Tou KEVTPOU Tou BaAdpou og oxéan We TN guvTeTaypévn y diatourng Tou odnyol Ye = 0.00 mm
©¢on x padag TAaIciou o€ aXEON PE TN CUVTETAYMEVN X 0ONyoU Xm = 0.00 mm
©¢on y padag Aaigiou o€ oxéon Pe TN cuvTeTayPEVN Yy 0dnyoU ym = 0.00 mm
©¢on x opTag 1 o€ oXEON PE TN CUVTETAYHEVN X 0dNnyou X1 = 0.00 mm
©¢an x TOPTAG 2 0€ OXECN ME TN CUVTETAYHMEVN X 0dNnyou X2 = 0.00 mm
O¢on y mopTtag 1 o€ oxéon pe Tn ouvTtetaypévn y odnyou y1= 0.00 mm
O¢on y opTag 2 0 ox€ON PE TN ouvTeETAyPévn Yy 0dnyou y2= 0.00 mm
Xp = ( PKcum*Xc+ P *Xm + P11*X1 + PT2*X2) /P =
= (2235.00*0.00 + 0.00*0.00 + 0.00*0.00 + 0.00*0.00 ) / 2235.00 = 0.00 mm
O¢on y yalag Baldpou oe oxéon YE TN CUVTETAYHEVN Yy 0dnyou
yp = ( Prapr™Ye+ Pma*Ym + P11*Yq + PT2*Y2) /P =
= (2235.00*0.00 + 0.00*0.00 + 0.00*0.00 + 0.00*0.00 ) / 2235.00 = 0.00 mm

t
'%

AméoTaon otnpiypdaTwy odnywv | : 0.0 mm
Kataképuen amdéotaocn odnyrnoewg oaci h : 3.5 mm

ApiBuédg odnywv n = 4
MéyeBog BaAduou kata Tnv d1eUBuvan X Dx = 0.00 mm
MéyeBog BaAdapou kata Tnv diedBuvon y Dy = 0.00 mm
Kataképupn ammdéoTtaocn odnyrnoewg oaci h = 3.50 mm
AmréoTaon peTagl Twv oTNPIYMATWY Twy 0dnywyv | = 0.00 mm
Emdveia Tng diaTopAg Tou 0dnyou A = 2890.00 mm?
PotrA avtiotaong tTng diatopng Wy = 31100.00 mm3
PotrA avtioTtaong tng diatopng Wy = 36800.00 mm3
AxTiva adpavelag iy = 28.46 mm
2uvTeAeaTng AuyepdTtnTag A = I/iy = 0.00
AT Tivakeg Baoel Tou UAIKOU Kai Tou A AapBdavoupe ouvteAeoTh Auyiopou w(A) = 1.037
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AveAkuoTApOg

NEPINTQYXH METATOMMIZHZ ®OPTIOY 1/8 Q¥ MPOZ (X)

Xq = Xc +Dx/ 8 = 0.00 mm

Yq=Yc=0.00 mm

6.1. AeiIToupyia cUOKEUAG apTTAyng

6.1.1. Taon kapwewg

MNa Asitoupyia cuokeung apTrdyng, 0 CUVTEAECTNG Kpouong ki = 2.00

a) Tadon KaGUYewg wg Tpog Tov dova Y Tou odnyou, n otroia ogeiAeTal aTn duvaun odriynong:
ki *gn*(Q*xa + P *xp) 2.00 * 9.81 * (/3600.00 * 0.00 + 2235.00 * 0.00 )

Fx= = =>
n*h 4*3.50

Teuxog YTroloyiopwv -18-

©4M s/n : 36879862




AveAkuoTApag

Fx=0.00 Nt
3 Fx I 37*0.00 *0.00
My = = = 0.00 Nt * mm
16 16
My 0.00
O'y = = = 000 Nt / mm2

Wy 36800.00

B) Taon kduwewg wg Tpog Tov agova X Tou 0dnyou, n otroia ogeiAetal atn duvaun odAynong:

ki *gn*(Q*ya + P *yp) 2.00 ¥ 9.81 * (13600.00 * 0.00 + 2235.00 * 0.00)

Fy= = =>
n*h/2 4*3.50/2

Fy=0.00 Nt

3*Fy I 3*0.00 *0.00
My = = = 0.00 Nt * mm

16 16

My 0.00

Ox = = = 0.00 Nt/ mm?

Wi 31100.00

6.1.2 Auyiouog

ki*gn*(Q +P)  2.00*9.81*(3600.00 + 2235.00 )

Fk= = = 28620.68 Nt
n 4
(Fk + ka* M)* w (28620.68 + 0.000 * 0.000) * 1.037
OGk = = =10.27 Nt / mm?2
A 2890.00

6.1.3. Zuvduaouévn Taon

Om = Ox + Oy <=0 =>0.00 =0.00 + 0.00 <= 205.00 Nt / mm?
Fk+ ks*M 28620.68 + 0.000 * 0.000
O =0m+ <=0 =>9.90 =0.00 + <= 205.00
Nt / mm?2
A 2890.00
Oc=0k+ 0.9 * Oom <=0Oer =>10.27=10.27 + 0.9 *0.00 <= 205.00 Nt/ mm?

6.1.4. Kauwn apuokaAUTITpag
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AveAkuoTApag

Méxog ouvdeong apuokaAUuTITpag pe Adpa ¢ = 10.00 mm
Potr adpdvelag wg mpog dEova x Jx = 2000000.00 mm#
PotrA adpdvelag wg pog agova y Jy = 2340000.00 mm*

1.85 * Fx 1.85* 0.00
Of = ==-mmmmmmmnnns <= Oer =>0.00 = ---------mm-m - <= 205.00 Nt / mm?
c? 10.00?

Fo* I3 0.00 * 0.00°
[T o — <= 8x =>0.000=0.7* <=5mm
48 *E * Jy 48 * 206010 * 2340000.00
F* 18 0.00 * 0.00°
[T Jy o — <=8 =>0.000=0.7* <=5mm
48 * E * Jy 48 * 206010 * 2000000.00

6.2. /AsIToupyia o€ Kavovikn xprion

6.2.1. Tdon kapywng
lNa AeiToupyia o€ Kavovikr Xprion, 0 CUVTEAEDTNG Kpouong kz = 1.2
a) Tadon K&uwng wg TTpog Tov agova Y Tou 0dnyou, n otroia o@eiAeTal otn dUvaun odrynong:

ka*gn* (Q ™ (Xa-Xxs) + P * (xp - Xs))

Fx= =
n*h
1.2*9.81 * (3600.00 *( 0.00 - 0.00 ) + 2235.00 * ( 0.00 - 0.00))
= 0.00 Nt
4*3.50
3" Fx*1 3*0.00 * 0.00
16 16
My 0.00

Oy = = = 0.00 Nt/ mm?

Wy 36800.00
B) Taon kduwng wg pog Tov dova X Tou odnyou, n oTroia o@eiAeTal oTn dUvaun odrynong:
ka*gn* (Q ™ (ya-ys) + P (yr-ys))

Fy= =
n*h/2

1.2*9.81 * (3600.00 * ( 0.00 - 0.00 ) + 2235.00 * ( 0.00 - 0.00 )
= 0.00 Nt

4*3.50/2
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AveAkuoTApag

3*"Fy "1 3*0.00 * 0.00
My = = = 0.00 Nt * mm
16 16
My 0.00
Oy = = = 000 Nt / mm2

Wi 31100.00

6.2.2. Auyiouog
2€ KavovIKA xpron ogv epgaviZeTal Auyiouog.

6.2.3. Zuvduagouévn Taon

Om = Ox + Oy <= 0er => 0.000 = 0.00 + 0.00 <= 165.000 Nt / mm?
ks *M 0.000 * 0.000
0 =0Om + ---------m--- <=0er =>0.000 =0.000 + <= 165.000 Nt / mm?
A 2890.00
6.2.4. Kauwn apuoKaAUTITpag
1.85 * Fx 1.85* 0.00
OF = --------m-m--- <=0 =>0.00 = <= 165.000 Nt / mm?
c? 10.002
6.2.5. BEAn kapwng
Fx* I3 0.00 *0.00°3
Ox= 0.7 * ---mmmmme <=0 =>0.000=0.7" <=5mm
48 *E * Jy 48 * 206010 * 2340000.00
Fy* 3 0.00 *0.00°3
Oy= 0.7 * --mmmmmm <=0x =>0.000=0.7" <=5mm
48 *E * Jx 48 * 206010 * 2000000.00

6.3. PSpTwon ot Kavovikn xprion

6.3.1. Tdon kapywng

a) Tadon K&uwng wg TTpog Tov agova Y Tou 0dnyou, n otroia o@eiAeTal oTn dUvaun odrynong:

Fs=0.60 *gn*Q=21189.60 ETme1dr To ovopaaTiké gopTio gival peyaAuTtepo ry ioo amd 2500 Kg
On* P *(Xp-xXxs)+Fs™(Xi-Xs)

Fx= =
n*h

9.81 * 2235.00 * ( 0.00 - 0.00)

= 0.00 Nt
4*3.50
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AveAkuoTApag

3 Fx™ I 3*0.00 * 0.00
My = = =0.00 Nt * mm
16 16
My 0.00
Oy = = = 0.00 Nt/ mm?
W, 36800.00

B) Taon kduywng wg pog Tov dEova X Tou odnyou, n oTroia o@eiAeTal oTn dUvaun odrynong:

gn " P (yp-ys)+ F ™ (yi-ys)

Fy = =
n*h/2
9.81 * 2235.00 * ( 0.00 - 0.00)
= 0.00 Nt
4*3.50/2
3*Fy*I 3*0.00 * 0.00
My = = = 0.00 Nt * mm
16 16
Mx 0.00
Ox = = = 0.00 Nt / mm2
Wy 31100.00
6.3.2. Auyiouog
2€ KavovIKA xpron ogv epgaviZeTal Auyiouog.
6.3.3. Zuvduaouévn Taon
Om = Ox + Oy <= O => 0.000 = 0.00 + 0.00 <= 165.000 Nt / mm?
ks *M 0.000 * 0.000
0 =0m + -----m-m-me- <= 0er => 0.000 = 0.000 + <= 165.000 Nt / mm?
A 2890.00
6.3.4. Kauwn apuokaAUTITpag
1.85 * Fx 1.85 * 0.00
Of = ----m-m-mmee- <= Oer => 0.00 = <= 165.000 Nt / mm?
c? 10.00 2
6.3.5. B€EAn kapwng
Fx* I3 0.00 *0.003
Ox= 0.7 * ---mmmmmee <=0 =>0.000=0.7 * <=5mm
48 *E * Jy 48 * 206010 * 2340000.00
Fy* I3 0.00 *0.00°3
Oy= 0.7 * ---mmmmmm <=0 =>0.000=0.7 * <=5mm
48 *E * Jx 48 * 206010 * 2000000.00

NEPINTOYH METATOMIZHZ ®OPTIOY 1/8 O% MNPOZ (Y)
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AveAkuoTApag

Xg = Xc = 0.00 mm

Yq = Yc + Dy/8= 0.00 mm

6.1. AsIToupyia OUOKEUNC apTTAYNg

6.1.1. Tdon k&pwewg
MNa AeiToupyia cuokeung apTrdyng, o GUVTEAEDTNG Kpouong ki = 2.00
a) Tadon KauYewg wg Tpog Tov déova Y Tou odnyou, n otroia ogeiAeTal aTn duvaun odiynong:

ki*gn*(Q*xa +P*xp) 2.00*9.81*(3600.00 * 0.00 + 2235.00 * 0.00 )

Fx= = =>
n*h 4*3.50
Fx=0.00 Nt
3R 3*0.00 * 0.00
16 16
M, 0.00
O'y = = = 000 Nt / mm2

Wy 36800.00

B) Taon kduwewg wg Tpog Tov agova X Tou 0dnyou, n otroia o@eiAetal atn duvaun odAynong:

Ki*gn*(Q*ya +P *yp) 2.00 * 9.81 * (/3600.00 * 0.00 + 2235.00 * 0.00 )

Fy= = =>
n*h/2 4*350/2

Fy=0.00 Nt

3*Fy I 3*0.00 *0.00
My = = = 0.00 Nt * mm

16 16

My 0.00

Ox = = = 0.00 Nt / mm?

Wi 31100.00

6.1.2 Auyiouég

ki*gn*(Q +P)  2.00*9.81*(3600.00 + 2235.00 )

Fk= = = 28620.68 Nt
n 4
(Fk + ks* M)* w (28620.68 + 0.000 * 0.000) * 1.037
Ock = = =10.27 Nt/ mm?
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AveAkuoTApag

A 2890.00

6.1.3. Zuvduaouévn Taon

Om = Ox + Oy <=0 =>0.00 =0.00 + 0.00 <= 205.00 Nt / mm?
Fk+ ks*M 28620.68 + 0.000 * 0.000
O =0m+ <=0 =>9.90 =0.00 + <=
205.00 Nt / mm?
A 2890.00
Oc=0k+ 0.9 * Oom <=0Oer =>10.27=10.27 + 0.9 *0.00 <= 205.00 Nt/ mm?

6.1.4. Kauwn apuokaAUTITpag

Méxog ouvdeong apuokaAUuTITpag pe Adpa ¢ = 10.00 mm
Potr adpdveiag wg mmpog dEova x Jx = 2000000.00 mm#
PotrA adpdvelag wg pog agova y Jy = 2340000.00 mm*

1.85 * Fx 1.85* 0.00
Of = ==-mmmmmmmnnns <= Oer =>0.00 = ---------mm-m- <= 205.00 Nt / mm?
c? 10.00?

Fx* I3 0.00 * 0.00°
oI o iy A P —— <=8xn =>0.000=0.7"* <=5mm
48 * E * Jy 48 * 206010 * 2340000.00
Fy* I3 0.00 * 0.00°
oI 0 iy <=8xn =>0.000=0.7"* <=5mm
48 * E * Jx 48 * 206010 * 2000000.00

6.2. A&iToupyia g€ KAVoVIKA xprnan
6.2.1. Tdon kapywng

lNa AeiToupyia o€ Kavovikr Xprion, 0 CUVTEAEDTNG Kpouong kz = 1.2
a) Tadon K&uwng wg TTpog Tov agova Y Tou 0dnyou, n otroia o@eiAeTal otn dUvaun odrynong:

ka2 * gn* (Q ™ (Xa - Xs) + P * (xp - Xs))

Fx= _
n*h
1.2*9.81 * (3600.00 *( 0.00 - 0.00 ) + 2235.00 * ( 0.00 - 0.00))
= 0.00 Nt
4*3.50
3 Fx I 37*0.00 *0.00
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16 16

My 0.00
Oy = = = 0.00 Nt/ mm?
Wy 36800.00

B) Tdon kduywng wg pog Tov dova X Tou odnyou, n oTroia o@eiAeTal oTn dUvaun odrynong:

ke*gn " (Q* (ya-ys) + P ™ (yr-ys))

Fy = =
n*h/2
1.2*9.81 *(13600.00 * ( 0.00 - 0.00) + 2235.00 * ( 0.00 - 0.00)
= 0.00 Nt
4*350/2
3*Fy*I 3*0.00 * 0.00
My = = = 0.00 Nt * mm
16 16
Mx 0.00
Ox = = = 000 Nt / mm2
Wi 31100.00
6.2.2. Auyiou6g
2€ KavovIKA xpron ogv epgaviZeTal Auyiouog.
6.2.3. Zuvduagouévn Taon
Om = Ox + Oy <= O => 0.000 = 0.00 + 0.00 <= 165.000 Nt / mm?
ks *M 0.000 * 0.000
0 =0m+ - <=0er =>0.000 = 0.000 + <= 165.000 Nt / mm?
A 2890.00
6.2.4. Kauwn apuoKaAUTITpag
1.85 * Fx 1.85*0.00
OF = --------m-m--- <=0 =>0.00 = <= 165.000 Nt / mm?
c? 10.00?
6.2.5. B€EAn kapwng
Fx* I3 0.00 *0.00°3
Ox= 0.7 * ---mmmmmeee <=0x =>0.000=0.7" <=5mm
48 *E * Jy 48 * 206010 * 2340000.00
Fy* 3 0.00 *0.00°3
Oy= 0.7 * --mmmmmm <=0x =>0.000=0.7" <=5mm
48 *E * Jx 48 * 206010 * 2000000.00

6.3. PSpTwon ot Kavovikn xprion
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6.3.1. Tdon kapywng
a) Tadon K&uwng wg TTpog Tov agova Y Tou 0dnyou, n otroia o@eiAeTal oTn dUvaun odrynong:
Fs=0.60 *gn*Q=21189.60 ETme1dr To ovopaaTiké gopTio gival peyaAuTtepo 1y ioo amd 2500 Kg

On* P *(Xp-xXxs) +Fs™(Xi-Xs)

Fx= =
n*h
9.81 * 2235.00 * ( 0.00 - 0.00)
= 0.00 Nt
4 *3.50
3" Fx* 1 3*0.00 *0.00
My = = =0.00 Nt * mm
16 16
My 0.00
W, 36800.00

B) Taon kduywng wg pog Tov dova X Tou odnyou, n oTroia o@eiAeTal oTn dUvaun 0drynong:

On " P (yp-ys) + F ™ (yi-ys)
Fy= =
n*h/2

9.81 * 2235.00 * ( 0.00 - 0.00)
= 0.00 Nt

4*3.50/2

3*Fy I 3*0.00 *0.00
My = = = 0.00 Nt * mm
16 16

My 0.00
Ox = = = 0.00 Nt/ mm?
Wx 31100.00

6.3.2. Auyiouog

2€ KavovIKA xpron ogv epgaviZeTal Auyiouog.

6.3.3. Zuvduaouévn Taon

Om = Ox + Oy <= Oer => 0.000 = 0.00 + 0.00 <= 165.000 Nt / mm?
ks *M 0.000 * 0.000

0 =0m+ -----=----=- <= 0er => 0.000 = 0.000 + <= 165.000 Nt / mm?
A 2890.00
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6.3.4. Kauwn apuokaAUTITpag

1.85 * Fx 1.85*0.00
Of = —mmmmmmmmmmee <= Oen => 0.00 = <= 165.000 Nt / mm?
c? 10.00 2

6.3.5. B€éAn kapywng

Fo* I3 0.00 * 0.00 ¢
T A — <= 8er => 0.000 = 0.7 * <=5mm
48 *E * Jy 48 * 206010 * 2340000.00
F* 18 0.00 * 0.00
[Ty o —— <= 8er => 0.000 = 0.7 * <=5mm
48 * E * Jy 48 * 206010 * 2000000.00

7. YIMIOAOTIZMOZ NMPOZKPOYZTHPQN

MpookpouaTipeg Bahapiokou :
EmA&yeTal TTPOOKPOUCTHPAG TUTTOU:
EAAxIoTO atraiToupevo pRkog diadpoung S:

S = 135*V'? = 135*0.4*0.4 = 21.6 mm

E@' 6oov eival S < 65 mm, AapBdvoupe S = 65 mm
E@' 6oov eivalr S < 420 mm, AappBdvoupe S = 420 mm
E@' 6oov eivalr S < 540 mm, AapBdvoupe S = 540 mm

H emitdyxuvon Tou BaAapiokou utroAoyileTal wg €EAG:
1.15*Ve=(2*y * )2 =>

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

Mpétrer va 10XVEl : Y< On =>
=>(1.15"V'c)?/ (2 * s)< gn=>
=>5> (1.15"V'¢)2/ (2 * gn)=>
=>s>(1.15"0.40)2/ (2 * 9.81)=>
=>8>0.065m

ApiBudg TTpockpouaTipwy N = 1

EAGxI0TO QvapTOPEVO QPOPTIO ava TTPOOKPOUCTHPA Pamin = (P+Pgupu)/n = 14749 kg
MéyioTo avapTOPEVO POPTIO ava TTPOOKPOUCTAPA Pamax = (P+Q+Pgupu)/n = 23598.41 kg
EmiAéyeTal TTPOCKOUCTAPAG TTOU KOAUTITEl JETATOTTION S >= 65 mm

ME EAGXIOTO OAIKO ETTITPETTOUEVO POPTIO fmin <= Pamin

Kl HEYIOTO OAIKO ETTITPETTOPEVO QPOPTIO fmax >= Pamax

H emBpdaduvon tou gival yeyaAutepn ammd 2.5%gn dev diapkei TepiodTepo amd 0.04 sec.
H taxitnTa emavagopdg Tou BaAduou dev utrepPaivel To Tm/sec.
MeTa TNV EvEPYOTTOINGN TOU TTPOCKPOUGCTHPA OEV UTTAPXEI MOVIUN TTOPANOPPWON.

O1 TTPOCKPOUCTAPES £XOUV OXEDIOOTEI £€TAI LWOTE VA KAGAUTITOUV TNV TTOPATTAVW dIAdPOMN HE TNV
evépyela aTaTikoU QopTiou avd TTpooKpouaTrpa, fm va ival :
3.25*(P+Q+Po‘upp)/n = 3.25*(
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2.5*(P+Q+Pgupp)/n < fm < 4*(P+Q+Poypu)/n =>
=>2.5%(2235+3600+64.6)/1 < fm < 4*(2235+3600+64.6)/1 =>
=>14749 kg < fm < 23598.41 kg

O MHXANIKOZ

Teuxog YTroloyiopwv -28-

©4M s/n : 36879862




