MEAETH YAPAYAIKOY ANEAKY2THPA

Epyod61ng

‘Epyo

Oéon

Huepounvia
MeAeTnTéQ

Maparnpioeig

: AHMOA ANAPQY

: A=ZIOMNOIHZH NMPQHN AHMOTIKOY 2XOAEIOY
: TAYPIOY ZE MNOAITIZTIKO KENTPO

: ENTOZ OIKIZMOY I'AYPIOY
- AA. YAPOYZAL - AHMOZ ANAPOY

: IANOYAPIOZ 2021

: TECHNOIKO



1. EIZArQrH

H mrapoloa peAérn éyive ouppwva pe EAOT, xpnoigotroiwvrag Ta mpoTutra EAOT EN 81-20 kan EAOT
EN 81-50.

2. MAPAAOXEZ & KANONEZ YINMOAOTIIZMQN

a) l'evikd Zroixeia AveAkuoThpa

Eppadov emeaveiag 8alduou (F): MNa Toug aveAkuoTApeg atdpwy, O1av dev opideTal dIAQOPETIKA aTTd ToV
MEAETNTA, utToAOYi(eTal CUPQWVA pE Tov Trivaka 1.2 Tou EAOT 81.2.

OvopaoTikd @opTio aveAkuoTthpa (Q): Avdloya pe 1O €i00G TOU AVEAKUOTAPQ Kal epOoov Oev OpileTal
O1apoPETIKA aTTd TOV PEAETNTH, UTTOAOYIETal WG €ENG:

a) AveAKuoTpES atouwy !

i) ApIBPOG atopwy < 20: Q = ( 75 x ApIBudg Atépwy ) (Kp)

i) ApIBuog atdépwy = 20: Q = ( 500 x EpBadov Eme. Oaiduou) (Kp)

B) AveAkuarnpes Noookouegiwv: Q = ( 200 x EuBadov Emig. @alduou) (Kp)

y) AveAkuoTtripes Oxnudrwv: Q = ( 200 x Eupaddv Emigp. @aidpou ) (Kp)

0) AveAkuotrpes @opriwv: Q = ( 300 x Epupaddv Eme. ©aAdpou ) (Kp)

‘1610 Bapog BaAdpou: E@bdoov dev opIoTEi DIAPOPETIKG ATTO TOV PEAETNT) UTTOAOYICETAI WG £EAG:

a) AveAkuatnpeg aréuwyv: P = 100 + ( 50 x ApiBuog Atéuwy ) (Kp)

B) Noitroi AveAKuoTHpEGS:

i) Q <500 Kp: P =100x( 3 + Eppaddv Eme. OaAdpou ) (Kp)

i) Q> 500 Kp: P =100x( 3 + ( 1.25 x EpB. Emg. OaAduou)) (Kp)

B) Zupuaréoyoivo, Tpoxalia, ASovag Tpoxaliag
MNa TNV €AoYy cupuaTdoxoIvwy, TPpoXaAiag kal afova TpoxaAiag yivovTtal ol TTapakdaTw UTTOAOYIGHOI:
1. ‘EAeyxog avtoxng ouppaTtéoxoivou

Mpétrer v = nxFg/((P+Q)/Ne) = verr.

2. YTTOAOYIGHOG BIapéTpou TPOoXaAiag

Mpétrel D > 40xd

3. 'EAeyxog 1dong dgova Tpoxahiag

Mpétrel oAert. = (P+Q)XxC/W < oeTr.

OT1T0U OETT: PEYIOTN ETTITPETTOUEVN TAON

ot = 77 N/mmZ2 yia St37

o€t = 92 N/mmZ2 yia St44

o€t = 108 N/mmZ2 yia St52

: apIBu6GS oupuaTOoXOIVWY EAENG
OIAUETPOG CUPPATOOXOIVWY EAENG (Mm)
id10 Bapog BaAdauou (Kp)
ovopaaoTIKO QopTio (Kp)
d1dpeTpog TpoxaAiag TpIBNS (mm)
ouvapn Bpaucewg cupuatéoyoivwy (Kp)
Potr avtioTaong agova Tpoxahiag (mm3)
AmréoTaon oTtpIgng (mm)
ApIBuSS euBOAWV
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Y) EuBoAo, KuAivdpog, Aywyos Tpogpodoaoiag

MNa Tnv emAoyn euoOAoU - KUAIiVEpoU - aywyou Tpo@odoaiag yivovTal ol TTapakAaTw EAEyXOL:
1. 'EAeyxog eudAou o€ Auyiopo.

Mpétren:

Fs <Fkp (N)

Fkp = mxExAXxi?/(2xlk?) yia A > 100
(A/2)x(Rm-(Rm-206)x(A/100)?) yia A <100

givar:

E = 206010 Nt/mm?

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

A = IK/i



2. 'EAeyX0G TOIXWHATWYV eBOAOU ot TTiEon
Mpéern:
Potar < Potar.ep. (N/mm2)
PotaTt = ((9.81x(P+Q)xCm+PexNe+PrhxNe)/Ne)/AO
Potat.ey. = (er - e0)x2xoet/(2.3x1.7xdr) 1] a1 TMiVOKES KATAOKEUAOTN YIa CUPTTAYEG £UBOAO
eo=1mm
3. 'EAeyX0g TOIXWHATWYV eUBOAoU ot TTiEon
Mpéten:
PoTat < Patar.kuA. (N/mm2)
Potat = ((9.81x(P+Q)xCm+PexNe+PrhxNe)/Ne)/AO
Potat.kuA. = (ek - eo)x2xoetr/(2.3x1.7xDKk) 1] a11d TTiVOKEG KATAOKEUQOT) YIO CUPTTOYEG £UBOAO
eo=1mm
4. 'EAeyx0og TOIXWHATWY aywyouU Tpo@odoaiag o€ TTiean
Mpémer Potar < Potar.ay. (N/mm2)
Potar = ((9.81x(P+Q)xCm+PexNe+PrhxNe)/Ne)/A0
Potat.ay. = (eo0 - e0)*2xoem/(2.3x1.7xDo) 1 ammd TiVAKEG KATAOKEUQOTH YIia €AACTIKOUG aywyoug
Tpopodoaiag
eo = 0.5 mm
OrTroU:
P:  idio Bapog Balduou (Kp)
Q:  ovopaoTikd opTio (Kp)
Rm: avtoxA o€ epeAKUGUO TOU UAIKOU
240 (N/mm2) yia St37

360 (N/mm2) yia St52

Cm: oxéon avaptnong
Ne: apiBuos euBoAwv
Pe: Bdpog eupdiou (Kp)
Prh: Bdpog tpoxaAiag (Kp)
J: pot adpdveiag egyBéAou (mm4)
i: akTiva adpdveiag eupoiou (mm)
lk:  pAkog Auyiopou gupoéAou (mm)
AO:  em@aveia TECEWS euBOAoU (mm2)
A em@aveia diatopng eBoAou (mm2)
er:  TIAXog TOIXWHATOG cwAnva gupoiou (mm)
dr:  e€wtepikA OIGUETPOG cwARva gupodAou (mm)
ek:  TTaX0G TOIXWHATOG CWANVA KUAivdpou (mm)
Dk: e&wTepIkn dIAPETPOG OCWAAVA KUAivOpou (mm)
€0: TIAX0G TOIXWHATOG aywyou Tpopodoaiag (mm)
do: egwtepikA OIGUETPOG aywyou Tpogodoaiag (mm)
OETT. AVTOXI TOU UAIKOU:

240 (N/mm?2) yia St37

360 (N/mm2) yia St52

0) Movada loxuog

O utroAoyiopog TNG eAAXIOTNG TTAPOXNG avTAiag kal TG eAAXIOTNG OVOUAOTIKNG I0XU0G KIVN TP YiVETAI UE TN
Bonrbela Twv TTAPAKATW OXETEWV:

1. ATrautoUpevn TTapoxr avTAiag

Qa = 600xVexA0 (I/min)

Ve =Vc/Cm (m/sec)

2. ATTaITOUEVN OVOUAOTIKA 1I0XUG KIVNTHPO
Nov = BsxVe/(100xnx1.3) (HP)

n = Potat/(PoTtarxa+p)

Bs = PotatxA0 (N)

OTrou:

Vc:  T1axutnta 6aAduou (m/sec)

Cm: Adyog avapTtnong BaAduou

AO:  em@Avela TETEWS euBOAOU (Mm2)
OUVTEAEOTAG O avTAiag

OUVTEAEOTAG B avTAiag

BaBudég amédoong povadog

S®a



PoTaT:Trieon uté TARPES @opTio (N/mm2)
Bs: oT1aTikd @oprio (N)

g) Odnyoi
MNa v emAoyA 0dnywyv yivovtal Aol oI atrapaiTnTol €AEyXOl, TToU @aivovTal avaAuTikd oTa "aTtroTeAéopaTa”.
My. otnv €dIKA TePITTTWOoN TTou Ta Bdpn TTAQICiOU Kal TTOPTWY divovTal undév (CUPTTEPIAAUBAvVOVTal OTO
Bapog BaAapiokou) kal yia TTAdyia avaptnon Kai évav odnyo, ol EAeyxol gival:
1. 'EAeyX0G OUVOAIKAG KATATTOVNONG TWV 00NYyWwV O€ KAPWN Kal AUYIoPO yia AsiToupyia apTrdyng
Mpétrer ov = 0.9xPbfxl/(4xWy)+Pkxw/A < o€Tr.
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 = lliy
w =f(A)
OTrou:
OETT. MEYIOTN ETTPETTOPEVN TAON

oet = 180 N/mmZ2 yia St37

o€t = 217 N/mmZ2 yia St44

o€ = 260 N/mmZ2 yia St52
QoéNipo goprio (Kp)
Bdapog kapTrivag (Kp)
Bdapog mAaiciou (Kp)
1810 B&pog BaAduou (Kp)
ATTO0TOON KEVTPOU 0dNYWV - TOIXOU KAUTTivag (mm)
AméoTaon kévipou odnywyv - Kévtpo Bapoug TTAaiciou (mm)
MAkog kauTrivag (mm)
KévTpo Bdapoug kauTrivag (mm)
KévTpo Bapoug gopTiou (mm)
AtréoTaon oTnPIyNAaTwy 0dnywv (mm)
Kartatmévnon odnywv o€ kapwn (N)
KautrTikn) katatrévnon yia Asitoupyia aptrayng
Kartatmévnon odnywv o€ Auyiouo (N)
Aiatopry O8nyoU (mm2)
Wy: potr avTioTaong (mm3)
iy:  akTiva adpdveiag (mm)
A: OUVTEAEOTAG AuyEPATNTAG
w:  ouvteAeoTAG AuyiopoU

TeQATL TOTO
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YMNOAOIIZMOZ ZTOIXEIQN YAPAYAIKOY ANEAKYZTHPA

1.KATAZKEYAZTIKA AEAOMENA

Eidog aveAkuoTtiipa : ANEAKYZTHPAZ ATOMQON

Atopa : 15

Q :QoeéNiyo goprio (75 * dtoua)
ApIBuo6G oTdoewy : 2

D, :MéyeBog Bahapou kata Tnv dietBuvan x
D, :Méyebog Barapou karta Ty dievBuvon y

H :Aladpour BaAduou

V. Taxutnta avodou BaAduou
V', :Taxutnta kaBodou BaAdauou
P :Md&la ddciou @aAduou P =P
r :Adyog avaptnong BaAduou: ‘Eppeon(2:1) Aueon(1:1)
N, :ApiBudg epuBoiwv

M, :Mdada TpoxaAiag

Mg, :Mdca cuppatooxoivwyv

Totmrog gppoéAou : 120-9

YAiIk6 gpfoéAou : St37
:Méla eppdAou / m prikoug
:Mnkog gupdAou
:Mada epBorou P =P, * L
:E€wTepikA didpeTpog cwArva eufdAou
:Ecwrtepikn didueTpog cwAnva gupoAou
:Maxog TolxwuaTog cwARva eupoAou

rl

Ur_vo

r

r

ri

O O O

YAIk6 KUAivdpou : St37
‘EEwTepikA d1dpeTpog cWwARvVa KUAivOpou
:Eowrtepikn didueTpog cwArva KuAivopou
[Mdyog ToIXWPaToG TWARVA KUAIVOPOU
, -Mdaxog martou KuAivdpou

Dc
Dci

c

e
e

KapTT
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YAIk6 ocwAnva Tpog@odoaoiag : EAAZTIKOZ
D, :E€wTtepikA didueTpog cwArva Tpopodoaiag
D, :EowTtepikn diapeTpog owArva Tpogodoaiag

p

Q, :Mapoxn avrAiag

A :XuvteAeoTrG a avTAiag

B :ZuvteAeoTng B avTAiag

N,, :OvopaarTikr 10X06 KivnTrpa
N :ApIBudg cupuaTéaXOIVIWV
d :Aiduetpog ocuppatdoxoivwyv

e_ :[ldaxog ToixwpaTog cwAfva Tpopodoaiag

Fsr :PopTio Bpaloews ouppaTéoXOIVWY

D :AIGUETPOG TPOXAAIWV.
d, :AiGuetpog dgova Tpoxahiag

W :Pot avtiotaong aéova TpoxaAiag
C :AméoTtaon otipiEng dgova Tpoxahiog

TOmog odnywyv : OAHIOI TYTOY A & B

N_ : ApBudg odnywv
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EmAéyetal 1 ouokeur) aptrdyng TUTToU @ Akapiaiog T€dnong TUTTOU OQAVOG

MONAAEZX: 1 KW = 1.341 * HP

Joule = Ntm

1125 kg

1700.00 mm
1500.00 mm

5.35m
0.63 m/sec

0.63 m/sec
850 kg

2
1

68 kg
50 kg

24.60 kg/m
3.40m
83.64 kg
120.0 mm
102.0 mm
9.0 mm

159.0 mm
144.8 mm
7.1 mm

25.00 mm

30.2 mm
19.1

5.6 mm
250.00 I/min

1.07
1.15 Nt/mm?
22.0 HP

4

12.0 mm
6390 kg
480.0 mm
45.0 mm
8950mm3
35 mm



2.YNOAOrIZMOI EMBOAOY KYAINAPOY KAI ArQroy TPO®0OAOZIAZ

Mrkog euBoAou TTou UTTOKEITaI O€ AUYIOUO L,
L.=L=34m

a) ‘EAeyxog eupBodAou o€ Auyiouo

Emedveia méoswg eppoiou A,
A,=T"dr2 /4 = 3.14*120*120/4 = 11310 mm2
A, =11310 mm?

Emodveia diatopAg euéiou A
A =1(d?-d )4 = 3.14*(120*120-102*102)/4 = 3138 mm2
A =3138 mm2

Pot adpdveiag diatouAg epudiou J
J =1*(d?*-d,*)/(64*10000) =>
J =3.14*(120*120*120*120-102*102*102*102)/(640000) = 486.54cm*
J =486.54cm*

i =VJ/A, = (486.54*10000/3138) = 39.37 mm
i =39.37 mm

2uvTeAeoTAG AuyepdTnTag pPOAoU A
A=L,/i=23.4"1000/39.37 = 86.4
A=286.4

Kpioipo goprio Auyiopou F
F., = T2*E*A™?/(2"Lk?) =>

MNa A <= 100
R, : avtoxf o€ EpEAKUOHO TOU UAIKOU

Ma St37 eivar R, = 370 Nt/mm?

F,, = (A2)*(R (R -206)*(N100)?) =>
F, = (3138/2)*(370-(370-206)*(86.4/100)*(86.4/100)) = 388709 Nt
F,, = 388709 Nt

®oprtio AuyiopouU eppoiou F
F, = 1.4%,*(P+Q)*r+0.64*g,*P *N,+g *P,)/N, =>
F, = 1.4%g,"(P+Q)*r+0.64*g *P *N +g *M *N +g *Mg.)/N, =>
F, =1.4*(9.81*(850+1125)*2+0.64"9.81*83.64*1+9.81*681+9.81*30.5)/1 = 56337.27 Nt
F, =56337.27 Nt

Mpémer F <= F 1 56337 <= 388709 Nt
B) ‘EAcyxog ToixwHAaTWY £uRdAou KUAIVOpPOU Kal aywyou Tpo@odoaiag o€ Teon

ZTaTikA TTieon Asitoupyiag P

atar

B, = (g,"(P+Q)r+ g,"P*N.+g *P, N, =>

B, = (9,"(P+Q)r+g,"P"N.+ g,"M,"N .+ g "M )IN, =>

B, = (9.81*(850+1125)*2+9.81*83.64*1+9.81*68"1+9.81*30.5)/1 = 40536 Nt
B, = 40536 Nt

P = BJ/A, =40536/11310 = 3.58 Nt/mm?

aTar.

P.... =3.58 Nt/mm?

aTar.



B1) ‘EAeyxog TolxwudaTwv eufdAou
Méyiotn emiTpeTréuEvn TTiean Asitoupyiag eufodAou
P = (e, -e,)"2%0,/(2.3*1.7*d )

OTaT.EY.

e, =0.5mm
MNa St 37 givai o, = 235 Nt/mm?

Py ey, = (9-0.5)%2*235/(2.3*1.7*102) = 10.02 Nt/mm?
Pyrag, = 10.02 N/mm?
Mpémel P _<=P__ =>3.58 <= 10.02 Nt/mm?

aTar. OTaT.EM.
B2) ‘EAeyxog ToiXwudaTwy KUAivdpou
MéyioTtn emTpeTTOpEVN TTiECN AEITOUPYiag TOIXWHATWY KUAiVOpouU

P = (€, - €,)"2%0, /(2.3*1.7*D,)
e,=1mm
Ma St 37 eival o, = 235 Nt/mm?

P = (7.1-1)*2*235/(2.3*1.7*144.8) = 5.06 Nt/mm?2

otatkuh.
P

= 5.06 Nt/mm?

OTOT.KUA.

Mpéma P__<=P => 3.58 <= 5.06 Nt/mm?

oTar. oTar. KUA.

B3) EAeyxog Toixwudtwy aywyou Tpogodoaiag

Mo eAaOTIKG aywyd TPoPodosiag eCWTEPIKNG dlapeTpou D = 19.1 mm atré TivOoKEG KATAOKEUAOTN Eival :

Pomw =42 Nt/mm?2
MNpémer 8* P, . <= PmT_uv_ => 28.67 <= 42 Nt/mm?
P =22 N/mm?

SoKIung ay.

Mpémear5*P_  <=P

orar. soxpncay. => 17.92 N/mm? <= 22 N/mm?
B4) EAeyxog Tdyoug BAong KUAivOpwV
MNa etritredn Bdon KuAivopou BAaan kKuAivdpou eivai :

(e,-e, P *a,, (25.00-1)2 *235.00

OTOT.TTATOU.

= =10.75
(04*D, ) *23*1.7 (0.4*14480) *2.3*1.7

MNa St37 givai o,,, = 235.00
e,=1mm

Kal 1IoXUEl
P _<=P

aTar. OTAT.TTGTOU.

=> 3.58 <= 10.75 Nt/mm?

3.YNMOAOIIZMOZ MONAAOZ IZXYOZ

ATrairoupevn Taxutnta euBorou V,
V. =V /r=0.63/2=0.315 m/sec
V. = 0.315 m/sec

EAaxiotn amairoupevn Trapoxr avrAiag Q,
Q, = 0.06"V, *Ay*N, = 0.06"0.315*11310*1 = 213.75 I/min
Q, =213.75 l/min



ATTO TTivaKEG KATAOKEUAOTH ETTIAEYETAI AVTAIQ TTAPOXAS
Q,' =250 I/min

loxuer : Q)" >= Q, 1} 250 >= 213.75 I/min

Taxutnta Eppoiou V,
V,=Q,/(0.06*A,*N,) = 250/(0.06*11310*1)
V, =0.368 m/sec

BaBuog amdédoong povadog 1ox0og
n=P__/(P__xa+B)=3.58/(3.58%1.07+1.15) = 0.72

aTar. aTar.

n=0.72

ATtraitoupevn 10X0G KIvnThHpa
N =B,*V/(1000*n) = 1*40536*0.368/(1000*0.72)*1.341 = 27.9 HP
N =279 HP nf 20.8 KW

ATTaIToUpEVN OVOUAOTIKA 10XUG KivnTHPA
N, =N/1.3=27.9/1.3=214HP
N,, =21.4HP 116 KW

ATT6 TTIVOKEG KATAOKEUQOTH ETTIAEYETAI KIVNTPAG JE OVOUQOTIKI I0XU
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Texvikd dedopéva 0dnywv
TOmog : OAHIOI TYINOY A& B
AlooTdoelg: T 125 x82 x 16
YAiké : St 37
QoéNipo poptio Q =1125.00 kg
Mada kaumivag P, = 850.00 kg
Mada mAaiciou P, = 0.00 kg
Mada mopTag 1 P, = 0.00 kg
Mada méprag 2 P, = 0.00 kg
Maga ©aAapou P =P+ P + P +P.;,=850.00 + 0.00 + 0.00 + 0.00 = 850.00 kg
©¢éon x Tou KEVTpou Tou BaAapou o€ ox£on WE T CUVTETAYUEVN X BlaToprg Tou odnyou X, = 1000.00 mm
©éon y Tou kEvTpou Tou BaAdpou o€ oxEon WE T ouvTeTaypévn y diatoprg Tou odnyou Y, =0.00 mm
©éon x pagag TTAaIciou o€ OXECTN PE TN OUVTETAYPEVN X 0dnyou X, = 0.00 mm
©¢éon y padag TAaiciou o€ OXECT PE TN CUVTETAYPEVN Y 0dnyou Y, = 0.00 mm
Oéon x TopTag 1 o€ oxéon We TN CUVTETAYPEVN X 0dnyou x, = 1300.00 mm
Oéon x TopTaG 2 0€ 0XEON YE TN CUVTETAYUEVN X 08nyou X, = 0.00 mm
Oéon y opTag 1 o€ oxéon Ye TN ouvTeTAyPEVN y 0dnyou y, = 1300.00 mm
O¢éon y opTag 2 o€ 0XEON WE TN CUVTETAYUEVN y 0dnyou y,= 0.00 mm
Xp = (P *Xc+ Pm\*xn)\ + PT1*X1 + PT2*X2) /P =

KapTr



= (. 850.00*1000.00 + 0.00*0.00 + 0.00*1300.00 + 0.00*0.00 ) / 850.00 = 1000.00 mm
©¢on y padag BaAduou og OXEQN E TN CUVTETAYUEVN Y 00nyoU
yP = ( PKupn*Yc + PTrA*Yn)\ + PT1~kY‘I + PTZ*YZ) / P =

= ( 850.00*0.00 + 0.00*0.00 + 0.00*1300.00 + 0.00*0.00 ) / 850.00 = 0.00 mm

— e— e n e —

AtmréoTaon otnpiydaTwy odnywvy | : 1300.0 mm
Katakdpugn ammdéoTacn odnyrnoswg caai h : 5000.0 mm

ApIBu6g 0dnywv n = 2
MéyeBog BaAduou kata Tnv dietBuvon x Dx = 1700.00 mm
MéyeBog BaAduou kata Tnv dietBuvon y Dy = 1500.00 mm
Karaképuen amréotacn odnynoewg caci h = 5000.00 mm
AtrécTaon PeTagu Twv aTNPIYUATWY Twv 0dnywv | = 1300.00 mm
Emdveia Tng diatoung Tou odnyou A = 2280.00 mm?
Potm avtiotaong tng diatourg W, = 26400.00 mm?3
Potm avriotaong Tng diatopig W = 27600.00 mm?
Axtiva adpaveiag i, = 27.55 mm
2uvTeAeOTAG AuyepdTnTag A = I/iy =47.19
AT TTivakeg Bdoel Tou UNIKOU Kail Tou A AapBdavoupue ouvteAeoT Auyiopou w(A) = 1.194

Jrs

NEPINTQXH METATOMNIZHZ ®OPTIOY 1/8 QF NPOZ (X)

X, =X, +D, /8 =1212.50 mm

Y,=Y,=0.00 mm

5.1. Agitoupyia OUCKEUNG apTTayNg

5.1.1. Tadon KAuWewg

Ma Aeiroupyia OUOKEURG apTTayng, 0 CUVTEAEDTHAG Kpouong k, = 5.00

a) Taon KAuWewg wg TTPog Tov afova Y Tou 0dnyou, n otroia o@eileTal atn duvaun odAynong:

K, *g,* (Q*x, +P*x,) 5.00 *9.81 * (1125.00 * 1212.50 + 850.00 * 1000.00 )
F = = =>

n*h 2 *5000.00

F,= 10859.98 Nt



3*F I 3 *10859.98 * 1300.00
M, = = =2647119.29 Nt * mm
16 16

M 2647119.29
o, = = =95.91 Nt/ mm?
Wy 27600.00

B) Taon K&UWews wg TTPog Tov agova X Tou 0dnyou, N oTroia o@eiAeTal oTn dUvaun 0drynong:

K, "9, (Q%yq +P™ yp) 5.00 *9.81 * (11125.00 * 0.00 + 850.00 * 0.00 )
Fy= = =>
n*h/2 2*5000.00/2
F,=0.00 Nt
3*F, "I 3*0.00 * 1300.00
M, = = = 0.00 Nt * mm
16 16
M, 0.00
o, = = =0.00 Nt/ mm2
w 26400.00

5.1.2 Auyiouog

ki*g,"(Q +P) 5.00 * 9.81 * ( 1125.00 + 850.00 )
F,= +M,*g,+F, = +95.8*9.81 + 0.0= 49376.33 Nt
n 2
(Fv + kS* Maux)

*w (49376.33 + 0.000 * 0.000) * 1.194
= = 25.87 Nt/ mm?

o, =

A 2280.00

5.1.3. Zuvduaouévn Tdon

0,=0,+0, <=0, =>95.91=0.00 +95.91 <= 205.00 Nt/ mm?
F,+k,*M,, 49376.33 + 0.000 * 0.000
=0, + <=0, =>117.57=9591+ <= 205.00 Nt / mm?
A 2280.00
0,=0,+09%0, <=0, =>112.19=25.87 +0.9*95.91 <=205.00 Nt/ mm?

5.1.4. K&Guwn apuoKaAUTITPOG

Méxog ouvdeong appokaAuTITpag e Adua ¢ = 10.00 mm
Potrr adpavelag wg mpog agova x J, = 1530000.00 mm+*
Potm adpaveiag wg mpog agova y J, = 1730000.00 mm*

1.85*F 1.85 * 10859.98
S — T 0o K | [ ——— <= 205.00 Nt / mm2

€

c? 10.00?



5.1.5. BéAN kapwng

F *P 10859.98 * 1300.00°3
T |y A — 5,,<=5,_ =>0958=0.7" +0.0<= 5 mm
48*E*J, 48 * 206010 * 1730000.00
F,* B 0.00 * 1300.00°
CTEY 1y +8,,,<=5,, =>0.000=0.7* +0.0<= 5 mm
48*E*J 48 * 206010 * 1530000.00

5.2. AeIToupyia o€ KAVOVIKK Xpron

5.2.1. Tédon kauyng

Ma Aeitoupyia o€ KAVOVIKN Xprion, o ouvteAeaTng kpouong k, = 1.2

a) Taon kAuwng wg TTPog Tov agova Y Tou 0dnyou, n otroia o@eileTal atn duvaun odAynong:
K,* g, (Q* (Xq—Xg) + P ™ (Xp — Xg))

F, = =
n*h

1.2*9.81* (1125.00 *( 1212.50 - 0.00 ) + 850.00 * ( 1000.00 - 0.00 ))
= 2606.39 Nt

2 *5000.00

3*F I 3 *2606.39 * 1300.00
M, = = = 635308.63 Nt * mm
16 16

My 635308.63
g, = = =23.02 Nt / mm?2
W 27600.00

y

B) Tdon kauwng wg TTpog Tov agova X Tou odnyou, n otroia opeiAeTal oTn dUvaun 0drynong:

kz*gn*(Q*(yQ_yS)+P*(yP_ys))

Fy = =
n*h/2
1.2*9.81*(1125.00 * ( 0.00 - 0.00 ) + 850.00 * ( 0.00 - 0.00)
= 0.00 Nt
2*5000.00/2

3*F, "I 3 *0.00 *1300.00

M, = = = 0.00 Nt * mm
16 16

M, 0.00
o, = = = 0.00 Nt/ mm?2

W, 26400.00
5.2.2. Auyiopog
F,= M,*g,+F, =9589.81+0.0=939.45 Nt

F,+k,* M, 939.45 + 0.000 * 0.000
o,= = = 0.41 Nt/ mm?

A 2280.00



5.2.3. Zuvduaapévn Taon

0,=0,+0, <=0, =>23.018=0.00 +23.02 <= 165.000 Nt/ mm?
Fo+k, * M 939.45+0.000 * 0.000
ST I —— <=0, =>23.430=23.018+ <= 165.000 Nt / mm?
A 2280.00

1.85*F 1.85 * 2606.39
[0 i — <=0 => 4822 = <= 165.000 Nt / mm?
o 10.002

F P 2606.39 * 1300.003
TR |y o —— +8,,<=8, =>0230=07"* +0.0<= 5 mm
48*E*J, 48 * 206010 * 1730000.00
F,* I 0.00 * 1300.003
5,= 0.7 * momemmmeee +8,,<=5, =>0.000=0.7"* +0.0<= 5 mm
48*E*J 48 * 206010 * 1530000.00

5.3. PSépTWON g€ KAVOVIKH XPAON

5.3.1. Tadon kauyng
a) Taon Kauwng wg TTpog Tov aéova Y Tou odnyou, n oTroia o@eiAetal oTn dUvaun odrRynong:
Fs=0.40*g,* Q=4414.50 Emeid 10 ovopaaTikO QopTio eival pIKkpoTEPo atmd 2500 Kg

g, " P " (Xp—X%g) + Fg ™ (X — X))
F.= =
n*h

9.81 *850.00 * ( 1000.00-0.00 ) +4414.50 * (1300.00-0.00)
=1407.73 Nt

2 *5000.00

3*F *1 3*1407.73 * 1300.00
M, = = = 343135.41 Nt * mm
16 16

M, 343135.41
o, = = = 12.43 Nt/ mm?
W,  27600.00

B) Tdon kauwng wg TTpog Tov agova X Tou odnyou, n otroia opeiAeTal oTn dUvaun 0drynong:

9, P (Yo=Y *F*(y,—V,)

Fy = =
n*h/2
9.81 *850.00 * (0.00-0.00) +4414.50 * ( 1300.00 - 0.00)
=1147.77 Nt
2 *5000.00 /2
3*Fy*| 3*1147.77 * 1300.00
M = = =279768.94 Nt * mm

16 16



M, 279768.94
o, = = =10.60 Nt/ mm?
W 26400.00

X

5.3.2. Auyiopog

F,= Mg g, Fp =095.8"9.81 + 0.0 = 939.45 Nt
F,+k,*M,,, 939.45 + 0.000 * 0.000
o, = = = 0.41 Nt/ mm?2
A 2280.00

5.3.3. Zuvduaapévn Taon

0,=0,+0, <=0, =>23.030=10.60+1243 <= 165.000 Nt/ mm?
Frk, *M, 939.45 + 0.000 * 0.000
e I <=0, =>23.442=23.030 + <= 165.000 Nt / mm2
A 2280.00

1.85*F 1.85 * 1407.73
. <=0, =>26.04 = <= 165.000 Nt / mm2
@ 10.00 2

F * P 1407.73 * 1300.00 ®
TN |y A —— +5,,<=8,=>0.124=0.7"* +0.0<= 5 mm
48*E*J, 48 * 206010 * 1730000.00
F,* 1 1147.77 * 1300.00°
5,= 0.7 * cemmememmeeeeee +8,,<=8,=>0.114=0.7"* +0.0<= 5 mm
48*E*J 48 * 206010 * 1530000.00

OEPINTOYH METATONIZHZ ®OPTIOY 1/8 OF NPOZ (Y)
X, =X, =1000.00 mm

Y,=Y, +D, /8=187.50 mm

5.1. Aeitoupyia OUOKEUNG apTTAyNg

5.1.1. Tadon kKGpWewg

lMa Aeiroupyia OUOKEURG apTTAYNG, 0 CUVTEAEDTNG Kpouang k, = 5.00

a) Tadon KAUWews wg TTPog Tov dgova Y Tou 0dnyou, n otroia o@eileTal otn duvaun odAynong:

k,*g,*(Q*x, +P*x,)  5.00*9.81*(1125.00 * 1000.00 + 850.00 * 1000.00 )
F = = =>

n*h 2 *5000.00

F, = 9687.38 Nt

3*F ~*I 3 *9687.38 * 1300.00
M, = = = 2361297.66 Nt * mm
16 16




M, 2361297.66
o, = = = 85.55 Nt / mm?
W 27600.00

B) Taon KauWewg wg TTPog Tov agova X Tou 0dnyou, n otroia o@eiAeTal oTn dUvaun 0drynong:

K,*g,"(Q*Yy, +P*y,)  5.00*9.81*(1125.00 * 187.50 + 850.00 * 0.00 )
Fy= = =>
n*h/2 2*5000.00/2

F,=2069.30 Nt

3*F, "I 3 *2069.30 * 1300.00
M, = = =504391.11 Nt * mm
16 16

M 504391.11

X

o, = = =19.11 Nt / mm?
W 26400.00

X

5.1.2 Auyiopég

k,*9,"(Q +P) 5.00 *9.81 * (1125.00 + 850.00 )
F,= +M,*g, +F = +95.879.81 + 0.0=49376.33 Nt
n 2
(F, +k,*M_,)* w (49376.33 + 0.000 * 0.000 ) * 1.194
o, = = = 25.87 Nt/ mm?
A 2280.00

5.1.3. Zuvduaopuévn Tdon

0,=0,t0, <=0, =>104.66=19.11+85.55 <=205.00 Nt/ mm?2
F,+k,* M, 49376.33 + 0.000 * 0.000
o=0,%+ <=0, =>126.32=104.66 + <= 205.00 Nt/
mm?2
A 2280.00
0.=0,+09%0, <=0, =>120.06 =25.87 +0.9 * 104.66 <= 205.00 Nt/ mm?

5.1.4. Kdpywn apuokaAUuTITpag

Méxog ouvdeong appokaAuTITpag e Adua ¢ = 10.00 mm
Potr adpavelag we mpog déova x J, = 1530000.00 mm¢*
Potm adpaveiag wg mpog agova y J, = 1730000.00 mm*

1.85*F 1.85 * 9687.38
o S — S R b (o) S —— <= 205.00 Nt / mm?

€

c? 10.002

F *I3 9687.38 * 1300.003
<=0 =>(0.854= 0.7"* +0.0<= 5 mm
48*E*J 48 * 206010 * 1730000.00




F, =P 2069.30 * 1300.003
<=9, =>0.206= 07" +0.0<=5 mm
48*E*J 48 * 206010 * 1530000.00

5.2. Aeitoupyia o€ KAVOVIKA Xprion

5.2.1. Tadon kauyng

Ma Aeiroupyia o€ KAVOVIKN) XpPon, 0 OUVTEAEOTHG kpouong k, = 1.2

a) Taon kauwng wg TTpog Tov agova Y Tou 0dnyou, n otroia o@eileTal atn duvaun odAynong:
k", " (Q7 (Xg = X5) + P ™ (X5 — X))

Fx= =
n*h

1.2*9.81*(1125.00 *( 1000.00 - 0.00 ) + 850.00 * ( 1000.00 - 0.00))
=2324.97 Nt

2 *5000.00

3*F "I 3 *2324.97 * 1300.00
M, = = = 566711.44 Nt * mm
16 16

y

o, = = = 20.53 Nt / mm?2
w, 27600.00

M 566711.44

B) Tdon kauwng wg TTpog Tov agova X Tou odnyou, n otroia opeiAeTal oTn dUvaun 0drynong:

kz*gn*(Q*(yQ_yS)+P*(yP_ys))

F,= =
n* h/2
1.2*9.81*(1125.00 * ( 187.50 - 0.00 ) + 850.00 * ( 0.00 - 0.00)
= 496.63 Nt
2*5000.00/2

3*F, "I 3 *496.63 * 1300.00

M, = = =121053.87 Nt * mm
16 16

M, 121053.87
o, = = =4.59 Nt/ mm?

W, 26400.00
5.2.2. A\uyiopdég
F,= M,*g,+F =958%9.81+0.0=939.45 Nt

F,+Kk,* M, 939.45 + 0.000 * 0.000
o,= = = 0.41 Nt/ mm?

A 2280.00
5.2.3. Zuvduaouévn Tdon
0,=0,+0, <=0, =>25.118=4.59 + 20.53 <=165.000 Nt/ mm?
F,+k, *M,, 939.45+0.000 * 0.000

0 =0,_ + e <=g, =>25530 = 25.118 + <=165.000 Nt/ mm?2

A 2280.00



5.2.4. Kdpyn appokaAUTITpOg

185*F 1.85 * 2324.97
R <=0, =>43.01= <= 165.000 Nt / mm?
c2 10.002

F * 1B 2324.97 * 1300.00°
JEN A — +3,,,<=5, =>0.205=0.7" +0.0<= 5 mm
48*E*, 48 * 206010 * 1730000.00
F,* P 496.63 * 1300.003
5,= 0.7 * memmememmeneeee +3,,,<=5, =>0.050=0.7* +0.0<= 5 mm
48*E*J 48 * 206010 * 1530000.00

5.3. dSpTwONn o€ KAVOVIKI XpAon

5.3.1. Tadon kauyng
a) Tadon kAuwng wg TTPog Tov agova Y Tou 0dnyou, n otroia o@eileTal atn duvaun odAynong:
Fs=0.40*g,* Q=4414.50 Emeidr 10 ovopaoTikd gopTio eival pIkpdTeEpo atmd 2500 Kg

gn*P*(XP_XS)+FS*(Xi_Xs)
F = =
n*h

9.81 * 850.00 * ( 1000.00 - 0.00 ) +4414.50 * (1300.00-0.00)

=1407.73 Nt
2 *5000.00

3*F, "I 3*1407.73 * 1300.00

My = = = 343135.41 Nt * mm
16 16

My 343135.41
o,= = =12.43 Nt/ mm?

Wy 27600.00

B) Taon k&uywng wg 1Tpog Tov agova X Tou 0dnyou, n oTroia o@eiAeTal 0T dUVAN 0drynong:

. P (Yo=Y *F (Y, -V,

Fy = =
n*h/2
9.81 * 850.00 * (0.00 - 0.00 ) +4414.50 * ( 1300.00 - 0.00)
=1147.77 Nt
2 *5000.00 /2

3*Fy*l 3*1147.77 * 1300.00

M, = = = 279768.94 Nt * mm
16 16

M, 279768.94

o, = = =10.60 Nt/ mm?

W,  26400.00

5.3.2. Auyiopog

F,= M,*g,+F =958%9.81+0.0 =939.45 Nt

v



939.45 + 0.000 * 0.000

= 0.41 Nt/ mm?2

A 2280.00

=>26.04 =

=>23.030 = 10.60 + 12.43

=>23.442 = 23.030 +

<=165.000 Nt/ mm?

939.45+0.000 * 0.000

2280.00

1.85 * 1407.73
<= 165.000 Nt / mm?

<=5,,=>0.124=07"

<=5,,=>0.114=0.7"

10.00 2

1407.73 * 1300.003
+0.0

48 * 206010 * 1730000.00

1147.77 * 1300.003

+0.0
48 * 206010 * 1530000.00

6. YMOAOIIZMOZ NMPOZKPOYZTHPQN

MpookpouoTrpeg Balauiokou :

<= 165.000 Nt / mm?

<=5mm

<=5mm

EmA&yeTal TTpOOKPOUCTHPAG TUTTOU: JUCCWPEUCNG EVEPYEIOG UE YPAMMIKA XOPAKTNPIOTIKA

EAGxioTo atraitoUpevo Prkog d1adpounig S:

S =135*V' 2 =135"0.63*0.63 = 53.58 mm

E@' 600V givalr S < 65 mm, Aappdavoupe S = 65 mm

ApIBu6G TTpOoKpPOUCTHPWY N = 1

O1 TTPOCKPOUCTAPES £XOUV OXEDIAOTEN £€T01 WOTE VA KAAUTITOUV TNV TTAPATTAVW OIOOPOMN HE TV
evEpyela OTATIKOU QOPTioU avd TTPOCoKpouaThApa, fm va eivai :
2.5*(P+Q+Mg)/n < f < 4*(P+Q+Mg;)/in =>
=>2.5%(850+1125+30.5)/1 < f_ < 4*(850+1125+30.5)/1 =>

=>5013.75 kg < f, < 8022 kg



TEXNIKH NEPIFPA®H ErK/zHZ YAPAYAIKOY ANEAKY2ZTHPA

1. MAPAAOXEZ - KANONIZMOI

Katd tn ouvtaén tng HeEAETNG TnNERBnkav ol avtioTolXol KAVOVIOUOI yia Tnv eykatdoTtaon Kal AgIToupyia
QVEAKUOTAPWY TIPOCWTIWV Kal @opTiwv Kal €IdIkOTEPa TIG ATTo@Q-3899/253/1.9.2/02  "AveAKUuOTrpEG,
gykatdaoTaon, Aeiroupyia, ouvtiipnon kai Ac@dleia” (PEK 291/B/8-3-02) kai Atrop-$.9.2/32803/1308/97
"Kataokeur kai Asitoupyia AveAkuotripwv" (PEK 815/B/11-9-97) kaBwg kai Ta rpdTutra "EAOT EN 81.20 kai
EAOT EN 81.50.

2. EMBOAO

To éuBoAo ival Kataokeuaouévo atrd XaAuBOOCwWANVa Gveu pa@ng EVIOXUUEVOU TOIXWHUATOG, YIG avTOxK] OTIG
O1dpopEC KATATTOVAOEIG TTOU O€xeTal KaBwg eTmiong kal otn Tieon Tou Aadiou. Eivar topvipioyévo kai
PEKTIQIAPIOHEVO, TTAPOUCIAZel atmOAUTA Agia emM@AVEIQ, YIO TNV KAA A&IToupyiad TwWv OTEYAVOTTOINTIKWY
OTOIXEIWV KOBWG Kal ekeivwv TNG £dpaong (KOUuQIvETwY). EVAAAAKTIKA XpNOIMOTTOIOUME KAl dgoveg massif avri
XOAUBOOWARVA, yia UWPNAOTEPEG AVTOXEG HE MIKPOTEPEG DIATOMEG.

Mpodiaypagéc eupdiou: Eivar owAnvag dveu paerig, uhikou ST37 katd DIN 2448/1629 pe Befaiwon
xutnpiou 6oov agopd Tnv cuotacn katd DIN 50049/2.2, BeBaiwon dokiung eupoAou 100 Bar kai avoyég
OIaPETPOU TO TTOAU 75 HIKPd, TTOU KATA TTEPITITWON PETABAAAovTAI.

3. KYAINAPOZ

O KUANVOPOG eival Kal AQuTOG KATAOKEUAOWEVOSG aTtd XaAUBOOwWARva Aveu pa@rig IKavou TTAxXoug yia Thv
avtoxn o€ Trieon Kal TIG AoITTEG ouvlnkeg Asitoupyiag. To KATw Akpo Tou euRdAou gival TATTWPEVO PE O10NPd
QAGvTCa Kal £xel GUYKOAANUEVO O10€pEVIo BOKTUAIO yia va unv gival duvarr) n €006¢ Tou atrd Tov KUAIVOPO.

To KATW AKPo Tou KUAiVOpou gival KAEIOTO pe O10epévia AGVTLa KAl £XEI TIPOCOPHUOCHEVN KWVIKA TTPOEEOXN
yila TO0 OowoTd Kevipdpioha Tou €PPOAoU péoa oTov KUAIVOpo. 210 TTdvw AKpo Tou KUAivOopou Eeival
TTPocapuocpévn dla KOXAIWOEWS N KEPAAR n otoia @épel 2 SdakTuAioug odnynoewg yia 10 €upoAo. H
oTEYaVOTNTA ETTITUYXAVETAI HE MIG TOIMOUXO UWNAAG Trieong, n 0¢ €i0odog &évwv CWHPATWY Katd Tnv
ETMOTPOPNA TOU UPOAOU gutrodideTal Ye pia EUOTPA.

270 TTAVW MEPOG TOU KUAIVOPOU UTTAPXEl £vag €EAEPIOTAPAG YIO TTEPIODIKN €EAépwan Kal TITTAEOV yIa TN
ouA\oyn Tou AadioU TTou oTpayyieTal atrd TNV ETTIPAVEIA TOU EPBOAoU Katd Tnv KABodo Tou n dla@elyel aTTd
TOUG OOKTUAIOUG OTEYavoTnTaG, UTTAPXEl 101K Aekdvn TTeEPICUAAOYNG Aadiou. To ouAAeyouevo AGdI ue
TAQOTIKA] CwAnva odnyeital otn OeCauevy Aadiou. 2To onueio Tpo@odooiag Tou KuAivdpou, TTou eival
TAUTOXPOVWG N €i00d0G Kal N £€£000¢ AadioU o€ TTePITITWOoN uTTEPTAXUvVong Tou BaAduou katd Tnv kKéBodo,
m.X. Olappoég oT0 CWAAVA Tpoodoaiag n kal Bpavcn. MeTagu KuAivdopou Kal gUBOAOU UTTAPXEI APKETO
OIAKeVOo yia TNV Avetn porj Tou Aadiou.

O1 Tpodiaypa@ég Tou UAIKOU Tou KUAiVOpou gival Ooleg pe Tou ePROAoU. EcwTepikd gival KaBapIopEVog aAAG
OXI TOPVIPIOPEVOG I PEKTIPIAPICHEVOG.

Mpodiaypa@és peTaAAIKWY e€apTnudTwy: YAIKO ST37 DIN 2449/1629.
Mpodiaypagég dakTuAiwv 0driynong: YAika PTFE / Bronze

4. HAEKTPOAOIIKOZ EZOMNAIZMOZ

O lNevikdg lMivakag KivAoewg Ba ToTToBeTNBEI 0TO PNXAVOOTAGIO KOVTA OTnVv €i00d0 Kal Ba oguvodeUeTal e OAa
Ta QTTAPAITATA EEAPTAMATA.

O Trivakag @wTiopou Ba TomoBeTnBei diTTAa oToV Mevikd Mivaka pe dAa Ta ammapaitnTa e§aptiuaTa. Oa £xel
petaoxnuaTioth 220/42 yia Tov QwTICKO Tou BaAdupou. O Trivakag xeipiopoU Ba T1otroBeTnBei 0 KAEIOTO
METAAAIKO KIBWTIO Kal Ba TrepIAauBdavel OAa Ta atrapaitnTa opyava. Ta XeIpIoThpia Ba €Xouv TIG KATAAANAEG
ETTAPEG KOl OAEG TIG ATTAITOUPEVEG QWTEIVEG EVOEIEEIG.



5. EAETXOZX - ZYNTHPHZH
O €Aeyxog Kal ol dokipég TTaparaprg Ba yivouv atmd apuddia TpécwTtra (EAOT EN81.20 mapdypagpog 6).

O aveAkuoTipag Ba UTTOKEITAl OE TOKTIKO €AEYXO Kal ouvTtipnon amd €€ouciodoTNUEVO ATONO, GUPPWVA E
Toug Kkavoviopoug (BA. 37/23.12.65 dapBpa 20,26, EAOT EN 81.20 Mapdptnua C). a). OmoiecdntoTe
METATPOTTEG TTOU Ba yivovTal JETA TNV TTAPAdOCH TOU AVEAKUCTHPA TTPETTEl VA PEAETWVTAI, ATTOQPACifovVTal KAl
KataokeuddovTal HOvo atrd apuodia TTPOCWITTA KAl va avaypd@ovTal 0To TEXVIKO PHEPOG TOU PUNTPWOU N Tou
@akélou Tou aveAkuoTrpa (EAOT EN 81.20 trapay. C.2).

Oa TTIPETTEI UTTOXPEWTIKA VO UTTAPXEl PNTPWO TTOU EVNUEPWVETAI CUVEXEID Kal Ba TTEPIEXEl TEXVIKA Kal
XPOVOAOYIKA oToIxeia yia OAeC TIG Sl1adIKACIiEG TOTTOBETNONG N AVTIKATACTACGNG OTOIXEIWV TOU AVEAKUOTHPA.
( EAOT EN 81.20 mapayp. 7.3.)

ANNQYEG 1} TPOTTOTTOINCEIS O OOA AVAPEPOVTAI TTAPATTAVW MTTOPOUV VA Yivouv JOVO PETA atrd TNV ypaTTTh
EYKPION TOU PEAETNTA.

O Xuvrdag




