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1. TEXNIKH EKOEIH

Epyooio 711

H peA6rq ouvTdxerlKr trs To np6ypopuo 3DR.Steel TnS ETqrpsiqg 3DR

Engineering Software. To 3DR.Steel eivot rrp6ypoppo eniAuoqE Xu.tptxo0
nAqroiou Kor rgopp6(rr rq p60o6o <ApeoqE Avrioroorlg> 6qA. rqv eniAuorl

T(J)V SETO6OS(I)V

[R]= [K].[r]6nou:
[R] = M4rpdlo Ooprlu.rv

[K] = Mqrp6o AvriorooqE

[r] = Mqrp6o Merqrorrioarrlv (3 perorrv(oerg, 3 orpogtg ovd r6pBo)

l-ro vo roroArlter ro np6ypoppq orrlv eniAuorl rurv e{totiroetr.tv ourtirv

Xperd(ovror rq qr6Aou0q ororxElo:

Fro rq Dqyroupyio rou [K]* Iuvreroyp6vegX,Y,Z, rdOe r6pBou oro Xdlpo (on6Auro o0orrlpo)
* IuvdeopoJ\oyio peAdlv (r6ppog qpXRS, x6pBog r6Aoug peAdtv)
* l6r6rqreg peAdrv (odpovetoxd pey60q, M€rpo EAoonx6rrpog)

l-ro 14 6qproupyiu rou [R]* Emx6pBto goprio (3 duvopetg + 3 porr6g ovd r6pBo, ovd neplnrtooq
g6prroqq)

To ororXelo ourd ouyrevrp6vovTqr oe 3 opXeio (DATA, DATAM, DATAF) ro
onolo ene(4yo0vror nopororu:.
To onor6Aeopo rqg enlAuoqg eivot opprd or perororrioetg rov r6ppcltv yto

rd0e l-lepinrr.r.roq <D6prroqE (Il.O.) ono rtE orroieg unoAoyl(ovrot ro
ovrlororXo evrqrrrd pey60r1 rc,rv paAc0v.

Irrl ouv6Xero yivovrot or 6AeyXor endpreloE rrrrv dtoropcilv, egopp6(ovrog
roug eA6yloug Tou Kovovropo0 rot XprlorponotdtvTqg TouS luvduoopo0E
O6prroqE (LO.) nou dXoupe entA6(er.

l-rq rov fAeyXo rurv dtoropurv, ouyroAAfloeu.rv rot ropBoeAoopdrurv xot

ouv66oec,Jv x6;rBurv nAqroitrlv egopp6(eror o EuptortldtroE 3 (EC3) evdr yto

rov oXedroop6 rq6 0epeAictlorlE o EC2 .'Ooov ogopd rtg oetopt169 duvdpelg
(ouvreAeor6g Rd(t) xord X ror Y), unoAoyi(ovrot qrr6 ro np6ypoppo
ori;.r<pu.rvo pe rov EAK 2000. , oprel vo 6o0ei 11 (tlvq oetoptrqE
enrrrvduv6rqroE, o ouvreAeorrlg OepeAiuloqE 0, o ouvreAeorflg
oupneprgopdg rou 6opqporog (6rorop6E rorqyopiog 3, q.Z) r
ouvreAeorqE on6oBeoq g ( 1=2-4o/o)
H enlAuoq yiveror pe roo60voprl ororrxf p60o6o (EtrotirOE

EAK 2000) rot o iAeyXog rurv droropcirv oril.rgrrrvo pe rov
F

oPononA

q 3.14 rou
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MONAAEE
Iuvreroyp6veg oe METPA (m, M)
Auvdperg oe KIAONIOYTON (KN) rqr KIAONIOYTON METPA (KNM n
KNm)
Tdoerg oe KIAA/TETPATONIKO EKATOITO (K9/cm2)

l-ovieg oe MOIPEI (o)

Oepporpooio oe Bo0po0E KEA:lOY (C)

A6poverord Mey60q: 6nurE ovoypdgovTqr
MeroronloerE oe XIAIOITA (mm)

Irpog6E oe MOIPEZ (o)

ANONYTO EYETHMA
'OAeE ot ouvreroyptveg, or ouvrordro€S Ttrtv drovuopdrurv 6uvdpeulv ror
peroronloaurv neprypogovror oe 6etr6orpogo o0orq;ro xopreorovdrv
ouvreroyp6vc,.lv.

Iro 3DR.Steel ro errirreOo rqE o06vr1E eivqr ro eninedo OYZ ,pe ro (0,0) ro
rdrco optorep6 o4peio Kqr pE Tov <i[ovo X vo <Byoiver> o116 rrlv o06v4.

KOMBOI
K6pBor eivqr rq oqpeio oro Xdlpo 6nou 0o ouv6e0oriv ro p6Ar1 rou gop6o ror
or onoior enr66lovror goprioerg FX, FY, FZ, MX, MY, MZ.
'OAor or r6pBor np6ner vq eivqr ouv6edep6vor oe rdrroro pr6AoE.

EYNTETATMENEE (m)

Ot ouvreroypr6veE rov x6pBrov divovrqr oro qn6truro o0orqpo.

KOMBOIETHPI=HE
K6pBoE orqpr(qE eivqr ro oqpeio 66poor1g rou gop6o, o onoioE 6ev pnopei

vq 1.rrTqTorTrorei oro Xdlpo (pnopei vo 6eXre[ orpogq Kqr qrous 3 ri(oveg).

EYNAEEMONOTIA
'OAo ro piAq ouv66ouv AYO x6pBoug. Tov r6pBo ApXrjg (l(A) xor rov r6pBo
TriAoug (K/T).

fr

EYNOHKEE ETHPI=HE

To drpo rtr.rv peAt^.rv pnopai vo Oeu,rpq0o0v norrcrlp6vo (6q4. peroBtBd(ouv

pon6g) 11 opOpurrd. l-to 14 neptypogq 6Autv ru.rv ne ptrrrti.toeurv toX0ouv ot

oroAou0or rul6tro[:
0 l- -l llorrtooq opXllg ndrrooq r6AouE

MEAH

M6Ar1 eivor pdBdor (Vpqpprrd ororleio) nou ouvdiouv r6pBoug, tXouv
o6poverord peyi04 >0 ror ern66Xovror <poprio, ol.ror6popgo roroveprlpfvo
xot Ouyrevrpc*lpdvo.
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1 l----o lldrruroq qpxng dpept..ron TEAouE

2 o---l Ap0puloq oplqE ndrrurorl r6Aoug

3 o----o Ap0prlorl opXrig dpOpuroq rEAoug

TONIKO EYETHMA MEAOYE

Ie xd0e pfAog opi(eror evo rprodrdororo 6etr6orpogo KcrpTsorqv6 otior4po
ouvreroyp6vurv X, Y, Z, nou opi(eror cog e(qg: Or d(oveg Y, Z, eivor xrjpror

dloveE rou pdAouE rqr o X droprlxqg d(ovoE o onoloE 61et 0errrl gopd on6
opX[ npoE r6AoE. H ytrrvlo euler (oo) opi(eror 0errxrl pe <popd on6 d[ovo Y
npoE d(ovo Z$tepi rov d(ovo X).

OOPTIA
To goprio rou gop6o neprypdgovror pe 6Uo rp6noug:
' oov emr6pBro oro An6Auro ltiorqpo (Fx, FY, FZ, MX, MY, MZ) R

' oov goprio peAtilv (opor6popgq Kqrovepqpfvo Kor ouyK€vTp@p6vo goprio)
oro qrr6truro q/ror ronrr6 o0orqpo. Aurd ovdyovrqr qrr6 ro np6ypo1rpo oe

enrx6pBro goprlo oro on6truro np6ypoplro.

To 3DR.STEEL pnopei vo goprrorel pe 6o9 12 ove(dprqreg fleptnrciloetg
O6proqg (t-1.O.) nou eivor:

l-l.tD. 1 M6vrpo
Irorrrrl g6prroq poviprr.r.rv goprloeurv. Oo Xp4orponorqOel rot yrq rov
our6poro unoAoyrop6 rulv oeroprrcbv goprioeov.
To npoypoplro unoAoyi(er quT6UsTq ro i6ro Bdp4 rulv peAdlv o' ourq 14

g6prroq ror 6ev Xperd(eror vo TTsprypogoUv qn6 ro peAerrlrq.

n.O. 2 Eerop6g xqrd Y
Ieroprrrl <p6prroq nopdAAqtro pe rov d(ovo Y rou yevrro0 ouorflporog
(our6poroE unoAoyrop6E).

n.O. 3 Eerop6g xqrd X
Ieroprrrl <p6prror1 nopdtrArllo pe rov dlovo X rou yevrro0 ouorqporog
(ou16poroE unoAoyrop6g).

n.O.4 Avepog xqrd +Y

O6prro4 ov6;rou nopdAAqIo pe rov d(ovo Y rou yevrro0 ouorrlporog pe

<popd +Y.

n.O. 5 Avepog rqrd +X

O6pnoq uv6;rou nopdAtrqAo pe rov d(ovo X rou yevrro0
gopd +X.

n.O. 6 Avepog rqrd -Y
4,.

pqTos lir
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<D6pnoq qv6pou nopdAArlAo pe rov dtovo Y rou yevrro0 ouorqporoE pe

<popd -Y.

Il.tD. 7 Avepog ror<i -X
O6prroq ovEprou nopdAArlAo pe rov d(ovo X rou yevrro[ ouorrlporog pe

gopri -X.

Il.O.8 Xr6vr (1)

O6prroq Xrovro0 (111 nepinrooq)

fl.O.8 Xr6vr (2)

O6pro4 Xrovro0 (2r1 nepinrooq)

n.O.10 AAA4 96prro4
Q6prro4 rrou 6ev 6Xer roOoprorei ro 6vo;ro, 6rorpq yro eAe00epq Xp(or1
ovdAoyo pe rrg ovdyreE rou 6pyou.

n.O.11 Krv4rd goprio
<Dopro4 rrvrlrdrv rpoprlulv. Oo Xprlorponorq0ei ror yro Tov our6;roro
unoAoytop6 rurv oetoptrdrv goprloerrlv.

n.O.1 2 Oep;rorpooroxrl
Oepporpoororrl rp6pnoq (ou16porog unoAoyrop6g).

APXETA XOPTKOY MONTE^OY (DATA)

To ororXeio nou Xperd(eror ro np6ypopl.ro yro rrlv eniAuoq rou Xtr:ptrot
nAqroiou ouyxevrptilvovTqr or 3 opleio (DATA) ro onoio eivot:

DATAK
To opleio pe rqv opl0p4o4 6Aov rov K6pBu.rv Kqr TrS ouvrtroyp6veg rouE X,

Y, Z oro qrr6Auro o0orqpo.

DATAM
To opXeio MeAci.rv nou neprtXet rqv opi0pqoq TouS, Tl ouvdeopoAoyio (l(A,
1(/T), ro JX, JY, F (oro rorrrr6 oOorrlpo rou xdOe p6Aoug) rot ro Mdrpo

EAoort16rrpoE.

ENTATIKA METEOH

Tq 6ixq rorrrd pey60q eivot

DATAF
To opleio <Doprloeov nou nept6let yto rdOe l-1.Q., rrE entr6pBleg OuvdpetE

FX, FY, FZ ror errtxopBreg pon6g MX, MY, MZ oro on6Auro o0orr1po.

\ MY, QY, QZ opXtlg

lr
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MY, MZ, QY, QZ r6Aoug

MX (orpenrrrn ponn), N (o(ourq 60vopq)
To o0orrlpo ovogopdg eivqt ro rontr6 (-N = 0liqrl)

METATONIEEIE
Or peroronioerg r6pBrrlv 6ivovrqt oro on6Auro oUorqpo rqt elvqt ot AX, AY
(oe mm)rqr OX, OY, OZ (oe o).

TENIKA ETOIXEIA
Apt0p6g K6pBc,rv:21

Apr0p69 lrleAtilv:20

Apr0p6g lrqpi(eov;1
Oeppxpoororq MeroBoAq A0:0,00

EEITMONOTIKA ETOIXE!A
Zdlvq oeroprrqE enrrtvduv6rrpog lll
IuvreAeorrl6 €6qgrKRS enrrdXuvoqg q= 0,24

Inoudor6rqro rnpiou Z2

IuvreAeor4Eonou6ot6r4rog y1= 1,00

Korqyopio eddgoug B

IuvreAeorqg oeroprrrlg oupneprgopdE q= 1,00

Iuvretreorfg OepeAiooqE 0= 1,00

IuvreAeorqg gooporx[g evioluorlg Bo= 2,50
Iuvretreor(g ouv6uoopou rrvqrdv oe

oeroprxig dpdoerg q2= 0,30
Xoporrqprorrrig nepiodot T1= 0,1Ssec, T2= 0,60sec
OepefucilderE neplo6ot xrtplou Tx= 0,15sec, Ty= 0,1Ssec
Teroypdveg errrroX0voeov oXe6raopoU

ovriorotXeg r<rrv 0epeAtut6cbv nepiodcrlv rou KTtplou Rdx(T) = 7,79mlsec2
Rdy(T) = 7,79 mlsec2

NEPITPAOH EPTOY

To 6pyo qrroretrelrqr qn6 60o rprlporo rqv ordqpd rorooreuq rot ro 0ep6fuo.

H ordrlpd rorooreuq qrroreAsirqr Kqr quTrl on6 2 rprlporq Kqr KqTqoKtud(erot

e( oAorArlpou on6 XdAuBo nor6r4rog Fe 360. To npc0ro rpqpo eivor pio

r6Aoupq nupopi6o oXroyurvrrrl6 Ororopqg, Utyoug 9 m pe Ordperpo orrl
ropugq 90 mm ror drdperpo orq Booq 240 mm xor ndXoE eAdo 6 mm.

To 6e0repo rpqpo eivor q regolq gulropo0 qnoreA qTro tvqv
ourAqvo 4102X5 mm Kor prlroug 500 mm, orov onoio r1 KTPoouyroAAeiror
pio rpoBdpoo qno U120X30X5 mm, prlroug 3300 mm , eni rrls onoiog

EPI-O: OXTAIONIKOI ITTOI OOTI:MOY YVOY:9 M 4 flPOBOAEON
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Irqpi(ovror 4 npoBoAeig, Orqqrdoet,lv 700X155X78 mm Kqr Bdpoug 10 Kp, o
rd9e 6vog. H regoAfl gurrro;rori orepecirveror orqv reAxfl rrlE 06o11 pe 3
roXAieg M12.

O xopp6g rou ordrlpoi'oro0 edpd(eror oe nAdrq rerpoyururflE popqRs

Oroordoetrlv 400X400X20 mm, rqAd qAerrpoouyroAArlp6vq rrdvo os our6v
xor g6per r6ooepo (4) evroXurrrd nrep0yro orfprlqg ndXoug 10 mm,

oXflporog op0oyurvlou rprycirvou drqordoeulv rulv 60o rq06rt.rlv nAeuptilv
150 mm xqr 40 mm.

H nAdxq 66poo4E giper revrprxq onq drop6rpou 100 mm yrq rq 6r6Aeuorl

rqrv rqAur6iov Kqr rou oyr,-ryori yeiulorlE, xo0cilE xor r6ooepr6 (4) on6g

6rop6rpou 30 mm oe on6oroorl 260 mm Ksr or rrrpoyrrlur4 Ordrolq yro rr1

orep€t^loq Tou roro0 oe qAoug roXAic,roqE (pnouA6vto) on6 roXAtoropnp6vn
pdB6o M27, prlrouE 100 cm.

Or rtooeprE rlAor eivor ouv6e6ep6vor perotU roug pr 4AerrpoouyroAAqp6veg
endvcr.r o' ouroUE ytrlvr6g 30X30X3, oe oXqpo rerpoycirvou orrl Bdoq rtrlv Kqr

Xroori oe orr6oroorl 200 mm on6 rE ropu<p€E rurv oyyupicrrv npog onoguyrl
perorcvqoetirE rurv rqrd rqv evor,rpdruloq rouE p6oo or4 Bdoq on6
orup66epo.

O ror6g rp6per oe on6oroorl 800 mm on6 rq Booq rou, 0upi6o drqordostrtv
80X300 mm, Tq XeiAq rqg onolog evroX0ovror pe Adpo 40X4 mm, rqt rAeiver

pe xordAAqAo 6Aoopo rou ldrou ndloug pe rov un6Aorrro ro16.

O ror6E perd on6 oXerrrrl npoepyooio, 6qAo6( on6teor1, rp6lropo ror
xo0oprop6, yoABovi(eror ev 0eppdl.

O ror6g eivor qrroAurq ouprgrr-rvoE pe 6oo ovog6per o EAOT EN oetpd 40,

eivqr rqrqoreuoo;r6vog on6 erorpio nou rorflet rrtororrotqrt16 droogdArorlg

nor6rrlroE ISO 9001 (ro onoio snrouvdrtetqt) rot 6to06ret epnerpio oe

rtrorou ei6ouE rorooreu6E.

To 0epdAro eivqr drqordoetr-tv 1.3 x 1.3 x 1.1 m Kor KqrqoKeud(erot on6
onAropdvo orup66epo C 20125 xor ontr[(eror pe XoA0Bdrveg pdBdouE on6
orpoyyuA6 @10 xq 11 nor6rrpo rou XdAuBo eivqt 8500C. Iro 0ep6Ato

evocrrporr,rvovrot 4 oyroptq qrr6 roXAtoropqp6vn pdB6o M27 ,prlroug 100

mm, Tq onoiq rqrooreuo(ovror on6 XdAuBo rrot6rqrog Fe 360 .

\---1_-
ir_L\-/

Irtg en6preveg oeAideE 8 6tlE 11 yiverot q onelr6vtoq rou toro0.
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NPOAIATPAOE: KAI NAPAAOXE:

2.1 . <Doprio

Frd rov unoloyrop6 TUJV gopTiuJv Egqpp6(oupE Tov Kovovrop6

EYPAKOAIKgI I

2.1.1. ToX0rqroov6;rou

v=33m/s

2.1.2. 16ro BdpoE XdAuBog pX = 0.00785 Kpicm3

2.2. kupo6epo

2,3. AvroXq eddgoug

H peAfrq yiveror yrd enrrpenopevq rdoq edd<poug 100 KN/m'?= 100

Kpa

BIBN IOIPAOIA

A. EA^HNTKO nPOTYnO (EAOT)

B. IIAHPE: KATA:KEYEI l. BdyroE l. EpponouAog I-. koowidrlg

EAETXOI TH: METANNIKH: KATAIKEYHI

O 6Aeylog rou peroAArxo0 oreAero0 ylveror yro rouE duopev6oTrpous

ouv6uoolrorig rurv goprloeulv lrovlprrrv (Fdpn), ov6pou ror oeropro0. O

iAeyXog ovroXqE rou peroAArro0 oreAero0 yiveror pe iov EYPOKOAIKA 3

O perotrArx6g oreler6g npooopord(eror pr ypoppr16 gop6o rqr enrA0eror

pe ro np6ypqppo yrq Xcuprr6 rrAqioto STEEL rqE 3DR. Irtg en6peveg

oeAIdeE 1 3 rqr 14 onerxovl(sTcu o ypqpprx6E gop6og ror yiveror 11

opiOpqoq rtlv r6pBr.,-rv Kqr Tt,rlv pdBdrlv.

J

4

i,\
\1)

";.\'' \

ii]=lt
/.

("

>-'-'a

b#ot<:'-,
\7

2.

Xpqorponoreire orup66epo nor6rr;rog C20125

ei



EPI-O: OXTAFONIKOI l:TO: OOTIIMOY YVOY: 9 M 4 flPOBOAEON
KATAIKEYA:THZ: EYPQEEPKA HLlKA ABETE MANAPA ATTIKHE-2105558802

:EAIAA ]3

2150

i5 16

t55C

13 1J 14 i511 l

I

65

l'sso

,12

i



EP[O: OXTATONIKO: l:TOt OOTI:MOY YVOY:9 M 4 flPOBOAEON
KATAEKEYAETHT: EYPOZEPKA HA,/KA ABETE MANAPA ATTIKHI-2105558802

:EAIAA I4

o-x

4.

N

-+

t.

I

Y

I



EPI-O: OXTAFQNIKO: I:TOE OOTI:MOY YVOYI I M 4 nPOBOAEON
KATAIKEYAITH:: EYPOIEPKA Hn/KA ABETE MANAPA ATTIKH Z-2105558802

XEAIAA I5

4.1. YnoAoyrol.roE goprit,lv

4.1.1. Av6pou

4.1.1.1. KoroveprlptvqErrpdBdro goprio

O;1roo

l-ec,.lperpr rd ororXtiq

h=9,0m
ak = 0,083 m
ab = 0,222 m

u = 22,5O'
q = 0,39270 rd

ArdperpoE orqv ropug4

YryoE roro0

l-lA<irog ropugrlg
l-lAdroE Bdo4g

Frrrvio perot0 nAdroug ror 6rop6rpou rou olroyurvou

bk = ak / COS(q) = 0,083 / COS(22,50") = 0,090 m

Ardperpog orrlv Bdorl

bb = ab / COS(o) = 0,222 / COS(22,50') = 0,240 m

Miorl 6roperpoE

5 = (bk + bb) I 2= (0,090 + 0,240)/2 = 0,'1650 m

bk = 0,090 m

bb = 0,240 m

tP = 0,5 cm

Ml =9,0m

Meitlorl 6roroprlg

md= bb

ArdperpoE orqv ropugrl
ArdperpoE orqv Bdoq

l-1dXog orp6voroE rrdyou

Mtyroro pqroE Auyrovori

- bk) / h = (0,240- 0,090) / 9,0 = 0,01667 mim

roX0r4ro ovorpopoE rou ov6pou yrq rnv neptoXrl rou 6pyou eivot

\

1l.i:.1-r r'\'
,' .\

*!

vref,o = 33,0 m/s



EPI-O: OXTATONIKOI l:TO: OOTI:MOY YWOY: I M 4 flPOBOAEON
KATAEKEYA:THE: EYPQIEPKA HA,/KA ABETE MANAPA ATTIKHE-2105558802

Tol0rqro qvoeopdg Tou qv6pou

vref = cDlR. cTEM. cALT. vre.o

Vref = 1,0 x 1,0 x 1,0 = 33,0 m/s

p = 1,25 Kgp/m3 = 0,00125 g/m' ['lurvorvro Tou qEpq

Aveponieorl qvqgopos

qref = p 120 xvref2 = 0,00125 12x33,02 = 0,681 KN/m'

,A116 rov rrivorq 4'l

cDlR = 1,0

cTEM = 1,0

cALT = 1,0

Kt = 0,19

Zo =0,05 m
Zmin =4,00 m
e = 0,26

IuvreAeor(g e6dgoug

MqroE rpoX014rog

EAdXroro 0qog

,EAIAA 16

ouvreAeorqE

loo60vopo 0tyog rrlE rorooxe0g

zeq - 0,6 x h = 0.6 x 9,0 = 5,4 m

Ener6rl zmin<=zeq<=200 m cr(zeq) = kt x Ln(zeq / zo)

rpol0rrlrog

cr(zeq) = kt x Ln(zeq lzo)= 9,19 x Ln( 5,4 / 0,05)= 0,890

Oioq rou 6pyou enlneOo pfpog

H=0m
Lu = 1000 m

x=0m

z= 0 m roror6pugq on6orooq rqg ronooeotig on6 rrlv errt<pdveto

H rurrlyopio eddgoug rqg neptoXqg rou €pyou eivot ll

IuvreAeorqg 6te00uvoqE

I uvretreorrl g rrpoor,.l prvorq ro g

IuvretreorqE uqlopirpoO

Evepy6 0qoE rqE edogtxrlg ovol.toAiog

flpoyporr16 prlxoE rqE npooqvepqg nAeupdE

orr(6vrro on6oroorl rqg rono0eoriE on6 rqv ropugq rou
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/
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g = 0,000 Ktrioq npog rrlv rrpoonvtpn rr^qyld

-!! .lJ .r.! 4a {t 4a l: +r lut 
qr o,! a, o.e !.r rJ !t r.t t,

xr, *f t rr,

EX. 4.6 EuvrEA€ot{g s ylo A09ou( ror ropu9ts

H=0m
Lu = 1000 m

x=0m

)ULe = X/ Le = 0/ 1000 = 0,000

An6 ro oxedro 4.5. AopBdvoupe

s = 1,000

ouvrr^roTRS ronoypogtxrlS 0rq popgurons

Ener6[ Q <= 0,05

ct =1,000

M6oq roX0rqrq qv6pou

Vm(zeq) = vref x cr(zeq) x ct = 33,0 x 0,890 x 1,000 = 29,357

06o11 rou 6pyou €rirtdo p6pog

Evepy6 0ryoE rrlE edorptrrlg ovopotriog

llpoyporrr6 prlrog rqg npooqve pqg nAeupdg

orr(6vrro qrroorqorl rnS Torroetorig on6 rrlv ropugrl rou

= 0 m roror6pugq orr6oTqon rrlg rorrog€otlE on6 rrlv tTTlqdvtlq
-r1 N

000 KAioq npoE r4v npoofvep4 nAoytd

I

I

(wv



\

,EAIAA I8

i

-2I

oJ 0,r q,, 0,9 t,r r,t rI r 7

I
t.! at {,t o,5 {r .o.r I o.r

"\+
L

EX.4.5 EuvrE^sotg s yrq A6eous l(dr xopugtg

)ULe = X/ Le = 0 / 1000 = 0,000

An6 ro oX66ro 4.5. AopBdvoupe

s = '1 ,000

ouvreAeorqE ronoypagrrrlg 6ro popgrrlo4g

Ener6( Q <= 0,05

v = 0,000015 m'zls Krvqporrr6 rtcildeg rou otpo

An6 rov rrlvqrq 6,11 yro yoABovrop6vq €Tlgdvaq XdAriBog nporUnre r

k = 0,200 mm loo60vopq rpoX0rqro entgovelog

k/b = k / b = 0,200 / (0,1650 x'1000) = 0,00121

t = 600 s M6oog Xp6vog rcrlv roXurqrtrlv ovogopdg rou ov6pou

Ener0rl q oveponieoq ;reroBdAeror ro0' rjqoE Tou roTou, o ror6E 6rorpd0rlre

oe 9 rprlporo

Wnr=9 Apr0p6Erpqpdrurv

EPrO: OXTATONIKOZ I:TOI OOTI:t\ilOY YVOYI I t\il 4 nPOBO^EON
KATAEKEYAETHE: EYPOEEPKA HIJKA ABETE MANAPA ATTIKHE-21 05558802

ouvreAeorrlE ronoypogrrqg 6ro popgc,roqE

ct =1,000

I

e = 2,718
ll2 = 9,870
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,EAIAA 19

lr= h/nr= 9,0/9 = 1,00 m Mqrog rd0erprlporoE

O ovoAurrr6E unoAoyrop6E rqg oveponleoqE 0o yivet ylo ro npdlro rpqpo
Tou orroiou ro p6oo UqoE eivot

1o rprlpo

ze = n - i I 2 = 1 - 1,00 / 2 = 0,50 m m

M6or1 6rdperpoE rou 1ou rp[qporog pe orpdrpo ndyou

dp=bb-mdxze+2xtpl100
dp = 0,240- 0,01667 x 0,50 + 2 x 0,5 I 100 = 0,242 m

M6oq roX0rqro ov6pou oro 1o rpqpo

Vm(z) = vref x cr(z) x ct = 33,0 x 0,833 x 1,000 = 27,475 mls

Apr0p6o Reynolds

Re = dp x vm(z) lv = 0,242x27,475 / 0,000015 = 442658

<D = 1,000

A = Ml / b = 9,0 / 0,1650 = 54,545

ZuvreAeorrlg eni6pooqg drpu.rv tyA

A6yog nArlp6rrlroE

Auyrporrlro

r,0

0.0

0.6

rt]l

0.8

rc

il Ni 70

6.33 ZuwE^eonlg rridpooqg dxpurv r.lr, (,S ouvdpqorl rou ouvrdeord
rlrlp6rqlos I xqr ?ng Auynp6rero! I

TO oX66to 6.33 AopBdvouUs rov ouvreAeorfl eni6pooqg dxptrtv tyA

i4

,889

t____l

o,z|--]---l--J-



EPTO: OXTATONIKOU l:TO: OOTI:MOY YVOY:9 M 4 flPOBOAEON
KATATKEYAITHT: EYPO:EPt<A HA/KA ABETE MANAPA ATTIKHE-2105558802

IuvreAeorqg 6UvopqE cfo yrq oxTqyulvrrq 6toropq

Art6 rovuivqd 6.10 AopBdvoupE Tov ouvreAeorf 60vopqg cfo yro

oXroyulurq 6roropq

'EAIAA 
20

Re <= 2.4 x 10^5

Re>=3x10^5
2.4 x 10^5 < Re < 3 x10^5 Eu0rypriplrog nopeppoAq

cfol = 1,450

cfo2 = 1,300

cfo3 = 0,943

Ytq

Yto

Ytq

Enerdq Re >= 3 x 10^5

cfo = 1,300

Iuvre,\eorqg 60vopqE cf

cf = cfo x qA = 1,300 x 0,889 = 1,156

Ex0errxq xAlporo rqg r0pBqg

Enetdrl zmin<=ze<=300 m Li(ze) = 300 x (ze / 300)^e

Li(zei = 300 x (5,4 / 300)^0,26 = 97,635 m

S = 0,46 x (b + h)/ Li(ze) + 10,58 x (V (b.h) / Li(ze))

S = 0,46 x (0,1650 + 9,0)/97,635 + 10,58 xV(0,1650 x 9,0) /97,635
S = 0,175

Avopev6pevrl oulv6rqro rqg goprrloeulg ovepoprnqE dropnrov
KqIqOKTU(,tJV

vo=29,357 / (97,635 x1.11x 0,175^0.615) = 0,791H2

M6oq on6rprorl

Qo = V1 / (1 + 0,9 x ((b + h) / Li(ze))^0,63)

Qo = V 1 I (1 + 0.9 x ((0,1650 + 9,0) / 97,635)^0.63)

Qo'= 0,912^2 = 0,831

ffi/n-
?:--:..-l

I



EPFO: OXTAFONIKOZ I:TOI OOTI:MOY YVOYI I M 4 flPOBOAEON
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XEAIAA 2I

Nx = n1.x x Li(ze) / vm(zeq)

Nx = 0,000 x 97,635 I 29,357 = 0,00000

Adrdororq suvdpron rrls qqoUqTrKqg on6rptoqg ouvrovtopo0

RN = 33,9 x Nx/ (1 + 10,3 x Nx)^(5/3)

Rn = 33.9 x 0,00000i (1 + 10.3 x 0,00000)^(5/3) = g,goooo

r1h=4,6xn1xh lLi(ze)
r1h = 4.6 x 0,000 x 9,0 / 97,635 = 0,00000

r1b=4,6xn1xblLi(ze)
qb =4.6 x 0,000 x 0,1650 / 97,635 = 0,00000

Aepo0uvopt16g ouvoprioetg yto opotopoprpq peror6ntorl

Enet6q nx,1 = 0

Rh=1

Rb=1

tlopoyovrog qrroKprorl g ouvrovropo0

Rx = V Il' I (2xd)x Rn x Rh x Rb

Rx = V( n2l(2 x 0,015) x 0,00000 x 1,000 x 1,000) = 0,000

v = V ((vo. x Qo, + n12 x Rx2) / (Qo, + Rx,))

v = v ((0,791' x0,912'.+ 5,1112 x 0,000'z) l(0,9122 + 0,000'))

v = 0,791

IuvreAeorqg qTXURE

2 x Ln(V. t)) + 0,6/\(2 x Ln(V. t)

g=V(2x LN(0,791 x600))+0.6/V(2x LN(0,791 x600)) = 3,681

Auvopr169 ouvreAeorrlg

iftD
?G
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IEAIAA 22

cd = (1 + 2xg x lv(zeq)xVQo2 + Rx' ) I (1 +7 x lv(zeq))

cd = (1 + 2x3,681 xO,24O xV(0,831 + 0,000')) l(1+7 x0,240)
cd = 0,974

ce

ce

(ze) = s,z7..r) x ct' x (1 + 2 xg x lv(ze))

ze) = 0,8902 x 1,0002 x (1 + 2x 3,681 x0,240 = 2,190(

*e=qrefxce(ze)xcdxcf
wo1 = 0,681 x2,190 x0,974 x 1,156 = 1,679 KN/m'z

Koroveprlp6vo goprio

ql = wo1 x dp = 1,679 x0,242 = 0,406 KN/m

Koror6ptr.l nopori0eror rrivorog rv6tdprotrrv orroreAropdTtrlv ytct rov
unoAoytop6 Ttrlv ov€porrrr6oe@v 6A@v rov rpqpdrov rou oxTcryovtKorl
roppo0

\

"t

ze d c(ze)1 cr(ze)2 cr(ze) Vm(ze) cfol
m m m/s

0 E 0,242 0,437 0,833 0,833 27,475 442658 1,450

1
E 0,225 0,646 0,833 0 833 27,475 412130 1,450

2 4 0,208 0,743 0,833 0,833 27,475 381601 1,450

3 E 0,192 0,807 0,833 0,833 27,475 351073 1,450

4 E o,175 0,855 0,833 0,855 28,214 329161 1,450

5 E 0,158 0,893 0,833 0,893 29,472 311093 1,450

6 A o,142 0,925 0,833 0,925 30,519 288239 1,450

7 E o,125 0,952 0,833 0,952 31,417 261806 1,450

ze= cto2 ARe cfo3 cfo 1

m r.1

l.t
0 5 1,300 60000 202658 0,150 0,507 0,943

1,5 1,300 60000 172130 0,150 0,430 1, 1

2 q 1,300 60000 141601 0,150 0,354 1,096

3,5 1,300 60000 111073 0,150 o,278 1 1 72 1"300

Re

Acfo

1,30(

I F

IT
I

I

lo(

!
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TEAIAA 23

1,227 1,30060000 89161 0,150 0,2234 q 1,300

1,30071093 0,150 0,178 1,2725 4 1,300 60000
1,32948239 0,150 0,121 1,3296 t 1,300 60000

0,150 0,055 1,395 1,3957 A 1,300 60000 21806

0,150 -0,019 1,469 1,4508 t 1,300 60000 -7434

Li(zeq)0 Li(zeq)1 Li(zeq)2ze= cf Vm(z) 6a

m m/s

56,859 97,635 97,6351 1 56 27,475 0,000 0,0150 E

97,6350,015 75,658 97,635'1,5 1 1 56 27,475 0,000

97,635 97,6350,000 0,015 86,4042 1 1 56 27,475
0,015 94,303 97,635 97,6353,5 'l ,156 27,475 0,000

100,67'!0,000 0,015 100,671 b35974,5 1 ,156 28,214

106,063 97,635 106,0635,5 1 ,'156 29,472 U 00 0,015

110,7710,000 0,015 110,771 97,635b 5 1,182 30,519

0,015 114,970 97,635 114,9707,5 1,241 31,417 0,000

118,77332,201 0,000 0,015 118,773 97,6355 1,290

Qo Nx Rn nh nbze S

m Hz

0 00.791 0,912 0 00 0,175
0 0 01

E 0,175 o,791 0,912 0

0 0 0 02 E 0,175 0,791 0,912
0 00,912 0 02 E 0,175 0,791

00 0 04 E 0J7A 0,781 0,913

0 00,916 0 0E E 0,161 0,766
0 0 00,753 0,918 0A E 0,154

00 0 U7,5 0,149 0,742 0,919

0 0 00,733 0,921 08,s 0 1 44

ce(ze)s cdRh Rb Rx

/^"Y^q/

VO

m

I

=
T-------T----ltr fl I

I

=I

-_T_I

f ]

\
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!EAIAA 24

n I 1,000 0 0,791 3,681 0,974 2,190
1

t
1 1,000 0 0,791 3,681 0,974 2,190

2 t I 1,000 0 0,791 3,681 0,974 2,190
3 E

1 1,000 0 0,791 3,68'1 0,974 2,190
4,5 1 1,000 0 0,781 3,678 0,975 2,189
5 5 1 1,000 0 0,766 3,673 0,976 2,187

6 5 1 1,000 0 0,753 3,668 0,976 2,185
7 5 1 '1,000 0 0,742 3,664 o,977 2 184

8,5 I 1,000 0 0,733 3,661 o,977 2,183

ze= WO q

m KN/m'z KNim

0 5 1,679 0,406

1
E 1,679 0,378

2
q 1,679 0,350

3 A 1,679 0,322

4 A 1,679 0 294

5,5 1,679 0,266

6 5 1 ,717 0,243
7 t 1,801 0,225

8 5 1,871 0,203

Tpoopepoo U 120x30x5

Feoperptxd ororXeio rou roTo0

h = 9,000 m

ak = 0,030 m

ab = 0,030 m
| = 1,000 m

Yqlog roro0

l-lAdroE orqv ropugq
l-lAdroE orqv Bdorl

Mqxog pdB6ou

M6or1o ntrdroE rqE droropqE

\
\

am - (ak + ab) /2 = (0,030 + 0,030) / 2 = 0,030 U

I IrL

=

=
=

=
I-
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'EAIAA 
25

q = 45,00"
q = 0,785 rd

Ardperpog orrlv ropugq

bk = ak / COS(45,00) = 0,030 / COS(45,00) = 0,042 m

ArdperpoE orqv Bdoq

bb = ab / COS(45,00) = 0,030 / COS(45,00) = 0,042 m

M6o11 6rdperpog roro0

5 = (bk + bb) I 2 = (0,042 + 0,042) I 2 = 0,042 m

Meiuloq 6roroprlE

,6 = (bb - bk) / h = (0,042 - 0,042)/ 9,000 = 0,000 m/m

H Boorxf roX0rqro ovogopdg rou ov6pou yro rrlv neproyq rou 6pyou elvot

Vref,o = 33,0 m/s

cDlR = 1,0

cTEM = 1,0

cALT = 1,0

IuvreAeorqE 6re00uvoqE

I u vreAeor q E rrpoocr.r prv6r q ro g

IuvreAeorrlg utyop6rpo0

ToX0rqro ovogopdg rou ov6;tou

Vref = cDlR . cTEM . cALT . Vre.o

Vref = 1,0 x 1,0 x 1,0 x 33,0 = 33,0 mis

p = 1 ,25 Kg/m3 = 0,00125 g/m3 flurv6rvrq Tou qEpq

Aveponleo4 qvqgopqs

l2xvref = 0,00125 12x33,02 = 0,681 KN/m2

yopio e6d<poug rqE neptoXrlg rou 6pyou eivot ll

Ano
t ,L:1

rov nivqro 4.1 npor0nrouv

/;
t"-{"
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KATAEKEYAITHE: EYPOEEPKA HI1'/KAABETE MANAPA ATTIKHE-2105558802

Kt = 0,19
Zo =0,05 m

Zmin =4,00 m

s : 0,26

:EAIAA 26

Iuvreleor[g €6dgouS

Mqxog rpoXUrqrog

Eldltoro 0qoE

Evepy6 0qlog rq6 edogrrqg ovol.roAio6

[Ipoyporrr6 prlrog rrlg rrpoonvEpnE nAeupdg

orr(ovrro onoorooq rqg ronoOeorig ono rqv ropugq rou

loo60vopo rirpo6 rr;E rarooreOg

zeq = 0,6 x h = 0,6 x 9,000 = 5,4 m

Enerdq zmin<=zeq<-200m

c(zeq) = kt x Ln(zeq I zo1= 9,19 x Ln(5,4 / 0,05) = 0,890

Orioq rou 6pyou enine6o p€pog

H=0m
Lu = 1000 m

x=0m

z = 0 m roror6pugq on6orooq rqE rono0eorig an6 rqv enrgdvero

I = 0,000 KAioq npoE rqv npooqvepq nloyrd

)ULe = X/ Le = 0 / 1000 = 0,000

13 !' 1.l!-1,, r, ,.r *, .rtr 4i ,nt .aj l{,, a, ,, at tJ r,r lc

t.,,.t ,.,
fX, a,5 luwrl.s:rls E yrq,\6{.19 xa.,(tpret(

An6 ro oX66ro 4.5. Ao;rBdvoupe

s = 1,000 t-
t"

S[lrrj<lJv

\
)

\ \\ t\ \
t:

lt

ouvreAeorq g ronoypogrxq g 6ropoprpoorl g



EP[O: OXTATQNIKO: l:TO: OOTI:MOY YVOYE I M 4 FPOBOAEON
KATAEKEYAITHI: EYPOEEPI(A HLlKA ABETE MANAPA ATTIKH:-21 05558802

./" I

XEAIAA 27

Enet0rl Q <= 0,05

ct = 1,000

'Evrooq rqg r0pB4g

lv(zeq) = 1 / (cr(zeq) x LN(zeq I zo) = 1 / (0,890 x LN(5,4 / 0,05) = Q,249

M6or1 roX0rrlro ov6pou

Vm(zeq) = Vref x cr(zeq) x ct = 33,0 x 0,890 x 1,000 = 29,357 m/s

An6 rov nivqxo C8 yro ouyrotrAqp6voug XoA0B6rvoug toro0g Xtrtpig
en6vduorl 6Xoupe:

6min = 0,000

a1 = 0,000

b1 = 0,015

OepeArrcildrlE ouXv6rrlro rqE roAdvru-rong rnE KqrqoKeurlg on6 rov dvepo

n1 =46/h =46i9,000=5,111 Hz

h3=h/3=9,000/3=3,0m
heff = h + h3 = 9,000 + 3,0 = 12,0 m

et = 1000

ws = 0 Kp Bdpog 6oprr6v orolxtit,tv nou oupBdAouv ornv oropqlo rou

rsro0

wt = 1500 Kp luvotur6 BdpoE rou toroU

Aeon6(ouoo r6toouXv6rqro rrlg roAdvrtr.toqg rqg rorooxeuqE

n1.x = st x b / heff x V(ws / M)

n1.x = 1000 x0,042 I 12,0' xV( 0/ 1500) = 0,000 Hz

= a1 x n1,x+ b1 = 0,000x5,111 + 0,0'15= 0,015
{'

\

I
= MAX(6min,6s'1= g,g1O
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m1,x= Wt/h . 9.8 = 1500/9,000 x 9.8 = 1633,333 Kg/m

6a = p. b . cf . Vm(zeq) I (2. n1,x. m1,x)
6a= 1,25 x0,042 x 1,900 x29,357 / (2 x 0,000 x 1633,333) = 0,000

6d = 0,000

6 = 6s + 6a + 6d = 0,0'15 + 0,000 + 0,000 = 0,015

v = 0,000015 m'?ls Krvqporrr6 r(tl6e6 rou o6po oroug 20" C

An6 rov nivoKq 6,1 1 yto yoABovrop6vq tnlgdv€ro X<iA0Bog npor0nrer

k = 0,200 mm loo60vopq rpo;10rqro emgaveiog

k/b = k I b = 0,200 I (0,042x 1000) = O,0O471

e = 2,71828

fl'= 9,870

t = 600 s M6oog Xpovog Ttrlv rqXUTrlTuJv ovogopdg rou ov6pou

IuvreAeorqE 60vqUng yrq rerpqyulvrrq Ororopq XulpiE porl eAeu0epurv

drpulv oyedro 6,21

An6 ro oX66ro 6.2 AopB<ivoupe

cfo = 2,100

O = '1,000 A6yog nAqp6rrpog

A= 2x | /am = 2 x 1,000 /0,030 = 66,667

IuvreAeorq enr6pooqE drpov

An6 ro oX66ro 6.33 AopBdvoupr Tov ouvreAeorrl enrdp

rpA = 0,905

E]

J\

t
drpu-rv

':-r"'
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ZuvreAeorqE 60vopqg

cf = cfo x qlA = 2,100 x 0,905 = 1,900

Ener6rl q oveponleoq peroBdAeror ro0' 0q.roE Tou rorou, o roT6g 0totp60qre

oe 1 rpflporo

To pfirog rdOe rpqporog eivot:

lr = h / nr = 9,000/ 1 = 9,00 m

O ovoAurr169 unoAoytop6g rou KorqvtUrlp6vou <popriou 0o yivet yto ro
npdrro rpIpo

1o rpqpo

ze = n - ft I 2 = 1 - 9,00/2 = 9,00 m

M6or1 OrdperpoE 1ou rprlpdrog

dm1 = bb - ze x md = 0,042- 9,00 x 0,000 = 0,042 m

Er0errrq rAiporo rqE r0pBqg

Enetdrl ze<zmin Li(ze) = 300 x (zmin / 300)^e

Li(ze; = 300 x (zmin / 300)^e = 300 x (4,00 / 300)^0,26 = 97,635 m

S = 0.46 x (b + h) I Li(z) + 10.58 x(V(b.h) / Li(z))

S = 0,46 x (0,042+ 9,000) I 120,552 + .10,58 x V(0,042 x 9,000) I 120,552

S = 0,089

Avopev6pevq oulv6rqro rtr.rv goprfloeov on6 ptn6g ov6pou Ylq oTtptsg

KgrqoKtutq

. : vo=Vm(zeq)/(Li(ze) x1,11 xS^0,615)

vo = 29,357 I (120,552 x 1,'11 x 0,089^0,6'15) = 0,973 Hz

nr=1 Apr0p6grprlpdrov
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IuvreAeorqg rr€6iou ovroTToKpioros

Qo = V1 / (1 + O,g x ((b + h) / Li(ze))^0,63)

Qo = V 1 + 0,9 x ((0,042+ 9,000) I 120,552)^0,63 = 0,922

Nx = n1.x x Li(ze) / vm(zeq)

Nx = 0,000 x120,552129,357 = 0,000

A6rdororq ouvdpnoq rnS gqoporKrlE on6rprorlE ouvrovropoO

qh = 4.6 x n1x h I li(ze)= 4,6 x 0,000 x 9,000 / 120,552= 0,00000

qb = 4.6 x nlx b I Li(ze) = 4,6 x 0,000 x 4,042 I 120,552 = 0,00000

Aepoduvopr16g ouvoprloerg yro opot6popgq peror6mo4

Rh ='1
Rh = 1 / 0,00000 -(1-2,71828"(-2 x0,00000)) l(2 x0,00000'?) = 1,000

=l
= 1/0,00000 -(1-2,71828 (-2x0,00000))l(2 x 0,00000'?)= 1,000

l-lo priyovrog onorprorlq ouvrovropoU

Rx = V 11" I (2x 6) x Rn x Rh x Rb)

Rx = V 9,870 / (2 x 0,015) x 0,000 x 1,000 x 1,000 = 0,000

v = V ((vo'x Qo'+ n12 x Rx2) / (Qo'z+ Rx'?))

Rb

Rb

v = V ((0,973' x O,9222 + 5,1 1 12 x 0,000') I (0,9222 + 0,

v = 0,973

ZuvreAeorqg qTXURS

00

d

7

g =V(2x Ln(v. t)) + O.O/\((2 x Ln(v. t))
*.€3

RN = 33,9 x Nx/ (1 + 10,3 x Nx)^(5/3)

RN = = 33.9 x0,000/(1 + 10.3 x0,000)^(5/3) = 0,000

rt
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g = = V(2 x Ln(0,973 x600)) + 0.6 /V(2 x Ln(0,973 x 600)) =3,737

Auvoprx6E ouvreAeorqg

cd = (1 + 2x3,737 x0,240 x\(10,9222+ 0,000')) I (1 + 7 x0,240)
cd = 0,990

ce(ze) = cr'z(zeq)xct'?x(1 +2xg xlv(ze))
ce(ze) = 0,890'zx 1,000'x (1 +2x3,737 x0,240)=1,212

*6=qrefxce(ze)xcdxcf
wo = 0,681 x2,212 x 0,990 x 1,900 = 2,832 KN/m'z

Korovepqp6vo goprlo

Iecoperprrd ororleio

H enrgdvero npooBoArlE ov6pou Tou gt,lrorKoO rord rrlv 6teUOuvoq

OX eivqr

Ax = 0,7 x 0,155 = 0.109 m'

H enrgdvero npooBoArjg ov6ptou Tou guJTrouKo0 rord rqv 6te00uvo4

OY elvqr

Ay = 0,7 x 0,078 = 0.055 m2

cd =(1 +2xg xlv(zeq)xVQo2+Rx')l(1 +7 xlv(zeq))

qml = aicl x wo = 0,030 x 2,832 = 0,085 KN/m

4-1.1.2. Iuyrevrpu.rp6vo goprio orogcrlrrorr16

Wx = Ax x qe = 0.109 x 2,832 = 0,309 KN

y = Ay x qe = 0,055 x2,832 = 0,156 KN

prio ourd egopp6(ovror orouE 16pBoug 18.tw921.

u)

.i W

q

oM

.,,

\

ao

1.r

4.1 .2.1 . Ocororrr6

:;\

:17:r
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G = 10 Kp = 0,098 KN

To goprio our6 e<poptrr6(eror orouE ropBoug 18 twE 21..

4.1.2.2. PdBdor

To empdB6ro goprio unoAoyl(ovrot srr6 ro np6ypolrpo AopBdvovrog
un' 6p4 ro p[xr1 rov pciB6tov ror ro (6ro Bdpog rou ldluBo G = 78,5
KN/m3

4.2. l-eulperprrd oror;1eio rov droropcirv.

Tq yeulperprrd ororXeio TUJV 6rorop6v AopBdvovror qn6 Tnv

BrBNo0rlrrl droroptirv rou ororrro0 npoypdpporog ror 6oeE 6ev eivqr

np6runeg 6rorop6g npoodropi(ovror Us ypogrx6 rp6no 6i6ovroE rrg
ouvreraypf veg rtov oxllilv.

EPI-O: OXTAFONIKO: I[TO: OOTI:MOY YVOY: I M 4 flPOBOAEON
KATAEKEYAETHE: EYPOEEPKA HruKA ABETE MANAPA ATTIKH:-2105558802

,,/->
1la

.-[E
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4.3. EniAuorl

Ileplnrtooq g6pTrsrlg 1

flepinruloq g6prroqg 2

flepinrcoorl g6prroqg3
Ilepinrcrlorl g6proqE 4

l1epinrcuor1 <p6prrorlg 5

soq.l

t\4ONIMA

IEI:MO: KATA X
:EITMO: KATA Y
ANEMO: KATA Y
ANEMOI KATA X

Iuv6eopoAoyio MeAc0v (DATAIV )

x(m) Y(m) z(m)

2 1,0000 2,0000 1,8000

4,0000

5,0000

1,5500 10,0000
15 1,0000 2,4500 10,0000

16 1,0000 3,3500 10,0000
1,0000 3,6500

19 1,0000 1,5500

20 1,0000 2,4500

Ma^og Aroropn Apxrl TaAog n M6Tpo

EIosrK6rnroE
(Mpa)

Sy w(Ks/m)

1 ox 11 01(s235) 1 2,'100E+005 0,80 0,80 0,50 32,50

2 3 0 0,00 2,100E+005 0,80 32,50

3 ox 11 02(s235) 3 4 0 0,00 2,100E+005 0,80 0,80 0,50 30,10

4 ox 11 03(s235) 0,00 2.100E+005

5 ox 11 04(s235) 0,50 25,28

6 ox 11 0s(s235) 0,00

7 ox 11 m(s235) 7 20,26

ox 11 07(s235) 0,80 0,80 0,50

9 ox 11 08(s235) 0 0,00 2,100E+005 15,67

10 ox 1 1 09(s235) 0 0,50

u 120x30x5(S235) 90,00 2,100E+005 0,80 0,80 0,50

u 120x30x5(5235) 0,80 0,80 0,50 6,67

u 120x30x5(S235) 2,'100E+005

u 120x30x5(5235) 11 0,50

16 2,100E+005 0,80

u 120x30x5(5235) 0,80 0,80

1(T40x40x2.4(S235 2.100E+005

7iI(

Iuvreroy;.r6vrq KoU Btl.tv (DATAK)

13 11,0000 12,0000 12,0000

17 11.0000 12.0000 16.0000
18 Il oooo l2oooo lToooo
19 ll oooo l2oooo lsoooo
I 10 I 1.0000 I 2.0000 I 9.0000

t12 t10000 t03500 t100000

I 13 I 1,0000 | 0,6s0o | 10.0000

tX6pBo(

117 llo,oooo

I 10 0930

lio,o93o

l i4 I 1,oooo

l='l tr

22,88

0
18 080

0,q0
0,80 alF.,2?-

0

0

6,67
b,b/ Ilo,BoI 1s

0,80

tb5d-l 6.6Llo

10,80 I o,8o | 0,50 | 27,70

lo,oo tZlbdE+oos To.8o To,Bd l
ffi

8

9 f o.ool rJ ooE.ooq
ofo-l o,ao

l1o 111 f O6-d'-t, J oo E-oot--li-Ed
11' Ifi
113 T14 I eopo-t2J o-o-E+q-ils]

Fl-lir-fo-te0F0I
T,tooE-ift--TopoI o I so,oo

T o Teqoo I to,so Tq6? ----lu r 6x3oE(s23o 
_T 

15

I 16 17 T rd,bol ,JooE.ooq
i-,EilTz€1-i6=--_fo},-od_l

T o,ao-l opoI 13

Ie-Fll

o€o--f o'ao -T o,so

12 lo lo,oo
I o,Bo I o,so

T4 T5 TO
ls 16 lo
16 17 lo

f11--__-l
112 I

Ei--l
l1a
I rs

l2 lOX11o1(s235)

I
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AroTopi Apx4 M€Tpo

EIoorrK6rqToE
(Mpa)

Sy

Kr40x40x2.4(S235 14 19 0 0,00 2,100E+005 0,80 0,80 2,81

KT40x40x2.4(S235 15 )o 0 0,00 2,100E+005

KT40x40P.4(S235 0,80 0,50 2,81

Adpdvereg tVlEAc0v (DATAIVI )

2

3

4

5

6

7

8

I
10

lz (cm4) ly (cm4)

204,570 281,3802368 889

2368,889 204,570 204,570 281,380

1881,622 1881,622 739,496 0,000 175,030 241,320 241,320

1466,242 204,330 204,330

1 1 15,099 1115,099 122,810 122,810 170,240 170,240

826,621 826.621 100,200 100,200 139,420 139,420

587,182 587,182 79,140 110,510 110,510

0,000 62.MO 87,090 87,090
266,346 266,346 104,521 0,000 46,320 46,320 65,490 65,490

161,889 161,889 63,582 0,000 32,900 32,900 46,970 46,970

5,400 154,710 25,780 2,UO 32,380 4,370

0,790 4,370

5,400 32,380 4,370

5,400 154,710 0,790 0,000 25,780 2,U0 32,380 4,370

5,400 25,780 4,370154,7'tO

5,400 25,780 4,370154,7',tO

8,390 8,390 12,758 0,000 4,200 4,200 5,030 5,030

8,390 8,390 12,758 0,000 4,200 4,200 5,030 5,030

8,390 12,7 58 0,000 4,200 4,200 5,030 5,0308,390

4,200 4,200 5,030 5,030

F CI

41 A

41 4

35

32,2

29,1

25 €

23 c

16,€

11

12

13

14

15

17

18
'19

20

5l

5l

5l

5i

5r

5i

5l

8,

5l

5i

5l

3,

<Doprio tvleAdlv (AvepoE +f)

Ooprio IVEAci.rv (Avepog +{)

P (KN) ATr6oroon (m) AEOJV EuoT

0,000

G

6 0,2940 0,0000 0,000 Y G

7 0,2660 0 0000 0,000 Y

8 0,2430 0,0000 0,000 Y G

I o,22so 0,0000 0,000 Y G

10 0,2030 0,0000 0,000 Y G

MeAo( Q (KN/m) P (KN) Arr6oToon (m) A((,)v Zuor
0,4060 0,0000 0,000 X G

0,4060 0,0000 0,000 X G

3 0,3780 0,0000 0,000
4 0,0000 0,000
5 o,3220 0,0000 0,000 G

6 0,2940 0,0000 0,000 G

0,2660 0,0000 0,000
8 o,2430 0,0000 0,000

0,000 X G

0 2030 0,0000 0,000 x

l*l*l*"'l Lw(Ksh)

TtIoS tl
z,o I

120

t'
| 18

l-1E-
0,50

rc-s0
I 16 121 | 0 | 0.00 I 2.100E+005 10.80

I o,8o I o,8o

?

I lx (cm4) | lyz(crn4) | Wy (cm3) | Wz (crn3) I Wypl (cm3)

| 154,710 | 0.790 | 0.000 | 25.780 | zUO

t q?eo------T oloo

ffi1236-836'rt-

117s,030

| 147,810 | i47,810

62,040
I ?eJ4a

408,236 1408,236 1160,103

5,400 | 1s4,710 I o,ooo | 2s,75o | 2,uo I 32,380

| 1466.242 | 575,e48 I 0,000

I 438,293 I o ooo

fur4,?05 -fopoo

f rrs?e8 -fo.ooo

o,7so -fopoo
o,?eo -fopoo T 2340 t2s8o

T ,340 tr38o

I wzDl (crn3)

I 281.380

frsi Jso

12 I 0,4060 I o,oooo

l3 I 03780 I 0.0000 I o.mo lY
14 I 0 3500 I 0 0000 lofix) lY
ls I o,322o I o,oooo I o,ooo lv

JY IO

IMto< |O(KN/m) |

G-G-

t o 35oo

0,2250 t opooo

TG

lG

l,

ll
l2

lx
lx
lxfr-

l9
110

xfcl-i-T6----

l(, I

,.-./
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M610< O (KN/m) P (KN) An6oTqon (m) AEUJv :uoT
0,08s0 0,0000 0,000 X G

G

0,000 X

0,000 X

0,0850 0,0000
0,0850 0,0000 0,000

Ooprlo KotrrBrrrv (ttlovrpo)

Fx (KN) Fy (KN) Fz (KN) Mx (KN.m)

0,0000 0,0000 -0,0980 0,0000

19 0,0000 0,0000 -0,0980 0,0000

20 0,0000 0,0000 0,0000

0,0000 0,0000 0,0000 0,0000

Ooprio KopBtrrv (Avepog +l)

K6p9oE Fx (KN) Fv (KN) Fz (KN) Mx (KN.m) My (KN.m) tulz (KN.m)
'18 0,0000 -0,1550 0,0000 0,0000 0,0000 0,0000

0,0000 -0,1550 0,0000 0,0000 0,0000 0,0000

0,0000 -0,1550 0,0000 0,0000 0,0000

Ooprlo KopBtr-tv (Avepog +f,;

K6uBo( Fx (KN) Fy (KN) Fz (KN) Mx (KN.m) Mv (KN.m) Mz (KN.m)

I6 -0,3070 0,0000 0,0000 0,0000 0,0000 0,0000
-0,3070 0,0000 0,0000 0,0000 0,0000
-0,3070 0,0000 0,0000 0,0000 0,0000

-0,3070 0,0000 0,0000 0,0000 0,0000

Iuvduool.roi O6prroqg

nol n02 no3 no4 no5 n06 no7 no8 no9 no10 no11 no12
I 1 ,35 I ,50
2 1 ,35 1 ,50

3 1 ,00 '1,00

4 I ,00 1,00

5 1 ,00 1 ,00 0,30

6 1 ,00 0,30 '1,00

7 1,00 - 1,00 0,30

1,00 1 ,00 -0,30

1,00 - 1,00 -0,30

10 1,00 -0,30 1,00

11 1,00 0,30 -1,00

12 1 ,00 -0,30 -1,00

Evrqrrrd Uley6011 (tilovtpo)

Oz ApXnS (KN)

Qz T{Iou( (KN)
Oy ApXng (KN)

Qy T6Iou< (KN)
My Apxls (KN.m)
'My 

Ta^ouq (KN.m)
Mz ApXnS (KN.m)
Mz Telouq (KN.m)

-2.6790 0,00000,0000 0,00000,0000 -0,0008
0,0000-0,0008 0,00000,0000

2 0,0000 -0,0008 0,0000 0,0000 -2,4190 0,0000

,EAIAA 35

m
I 0,0850 I 0,0000

fips-56--T-dFdd6-

|+-
113

114
l i5
fr6

I 0,4060

IG
lo,ooo lx lclr-T-

T [4v tKl.trn) TMz (Kt'l.m)

I o.oooo I o,oooo

L -0,os8o l o.qQQo121

tK6uBoc I

i8---
I o,oooo I o,oooo

I tre

120 l-{-jji-d-]

Tie
l20
I z't

I g,0qq0

r-TId6-
f o.oooo

:rpCqrn (KN.m)

l 1' l

I

t

[,



EP[O: OXTAI-ONIKOI l:TO: OOTI:MOY YVOY: 9 M 4 flPOBOAEON
KATAUKEYATTHE: EYPO:EPKA HA"/KA ABETE MANAPA ATTIKH:-21 05558802

'EAIAA 
36

Oy Apxng (KN)

Qy T6iou< (KN)
A(ovrKli (KN) :rptqrn (KN.m)M6Ao9 My Apxng (KN.m)

My Ttlouq (KN.m)
Mz Apxn( (KN.m)

Mz TaIouq (KN.m)
Oz Apxng (KN)

Qz Telou< (KN)

0,0000
-0,0008 0,0000 0,0000 -2,3540 0,0000

0.0000 0,0000

4 0,0000 -0,0008 0,0000 -2,0530

0,0000 -0,0008 0,0000 0,0000
-0,0008 0,0000 0,0000 -1,7760 0,0000
-0,0008

0,0000 0,00006 0,0000 -0,0008 0,0000

0,0000 -0,0008 0,0000
7 0,0000 -0,0008 0,0000 -1,2944

-0,0008 0,0000 0,0000

8 0,0000 -0,0008 0,0000 0,0000

0,0000
0,0000 -0,91 109 0,0000 -0,0008 0,0000

0,0000 -0,0008 0,0000 0,0000
'10 0,0000 0,0000 -o,7543 0,0000

-0,0008 0,0000

11 0,0000 0,0000 0,0000

0,0000 0,0030 0,0000 -0,0200

12 0,0000 -0,1198

0,0000 -0,1798

0,3104IJ 0 0000 0,2708 0,0000

0,1378 0,0000 0,28040,0000
0,0000 0,0000

o.2812
0,0000 0,1383 0,0000 0,1804 0,0000

0,12030,0030 0,0000
0,0030 0,0000 0,0200

0,0000 0,0000 0,0000
-0,100717 0,0000 0,0000 0,0000 0,0000

0,0000 0,0000 0,0000 0,0000

0,0000 0,0000

0,0000

19 0,0000 0,0000 0,0000

0,0000 0,0000 0,0000 0,0000

20 0,0000 0,0000

I

I

I

0,0000 0,0000 0,0000 0,0000

Evrorrrd Mey60r1 (Ieropog Y)

My Apxn( (KN.m)
Mv T6lou< (KN.m)

Mz ApXqS (KN.m)

Mz Ta^ou< (KN.m)
Qz ApXnS (KN)

Qz Telou( (KN)
oy Apxng (KN)

Qy TCAoU( (KN)
AEovrKn (KN) ITptq.,n (KN.m)

14.0281 2,O102 0,0028 0,0000

0,0000 12,4200 0,0000 2,O102

0,00282 0,0000 12,4200 0,0000 1,9907

12,0218 0,0000 1,9907

12,O218 0,0000 1,9632 0,0028 0,0000

1,S6320,0000 10,0586 0,0000

0,0000 10,0586 0,0000
0,0000 8,1819 0,0000 1,8767

0,0000 8,1819 1,7577 0,0028 0,0000

0,0000 6,4242 0,0000 1,7577

6 0,0000 6 4242 0,0000 1,613r'' 0,0028 0.0000
'1,6134

7 0,0000 4,8108 0,0000 1,4520 0,0028 0,0000

0,0000 2,O790 0,0000 1,2798

0,0000 0,9761 0,0000 1j029

I -opoo8 0.0000 I o,oooo I I

l3 0,0000
0,0000 | -0,0008

0.0000 0,0000

t-Ioooo-t
I o,oooo 0,0000 | 0,0000

0,0000
0,0000

I

0,0000

I I o,oooo
-1 ,0918 0,0000

0,0000

O,qQqQ

0,0000 0.0000

0.0000 I 0.0030m
0,0000 I 0,0000

tan00-
I I o,oooo

fr6--T-opddd-
f--fopooo

0,0000 I o,oooo

l--6F6d6-
I i8 I o,oooo I o,oooom I -0 1007 I o 0000

ttI o,oooo

| 0,0000 | -0,1007 | 0.0000

M6A0g

T-----------t
I o.oooo I

I o,oooo

0,0028

L!.0000 1,1029

1 I 0,0000

0,0000 
I

19 | O,oooo | 2,0790

1,a767 | o,oo28

0,0029 I 0,0000

0,0000

0,0000

ffimffi
18 I 0.0000 I 3.3588

l4

r.z--

f---r-ooooo
| 3 | 0,0000

v{



EPFO: OXTAFQNIKOZ I:TOI OOTI:MOY YVOYI I M 4 flPOBOAEON
KATATKEYAITHZ: EYPO:EPKA H^/KA ABETE MANAPA ATTIKH E-21 05558802

L4eloE .'My Apxrls (KN.m)
My Te^ou( (KN.m)

Mz ApXnE (KN.m)
Mz Talou< (KN.m)

Oz ApXqS (KN) .

Qz Ta^ou( (KN)
Oy Apxng (KN)

Qy Tf^ou( (KN)

A(ovrK{ (KN)

0,00000,0000 0,976'1 0,0000
0,0466 0,00000,0000

0,0000 0,0133 0,00000,0000 0,0000 0,0000
0,0000 0,00000,0000 0,0000

12 0,0000 0,0126 0,0000 0,0023 o,2024
0,0105 0,0000 0,00230,0000

0,0000 0,0220

0,0000 o,0231
-0,0003 -0,3960

-o,0244 0,0000
0,0008 -0,2010 0,0000-0,0118 0,0000

-o,0125 0,0000 0,00080,0000
0,0000 0,0000 -0,0001 -0,013316 0,0000

0,0000
0,00000,0000 0,1349 0,0000

0,0000 0,0000
0,0000

0,0000 0,0000 0,13550,0000

0,0000 0,0126 0,1358 0,0000

0,0000 0,0000
0,0000 0,00000,0000 0,0125

0,0000 0,0000 0,0000 0,'1346

Evrorrrd IVIey60q (Ieroprog X)

>EAIAA 37

M6loE My Apxng (KN.m)
My Ta^ou< (KN.m)

Mz Apxtg (KN.m)
Mz Talou( (KN.m)

Oz ApXnE (

Qz T6Iou(
KN)
(KN)

Oy Apxrtq (KN)

Qv Ta^ou< (KN)
AeovKrt (KN) >Tpaqrn (KN.m)

0,0000
0,000012,4738 0,0000

2 12,4738 0,0000 -1,9968 0,0000 0,0000 0,0000
-1,9968 0,0000

0,0000-1,9694 0,0000 0,0000

10,1051 0,0000
0,000010,1051 0,0000 -1,8828

0,0000
0,0000 0,0000 0,00005 8,2223

6,4585 0,0000 -1,7638
6,4585 -1,6196 0,0000

-1,6196 0,00004,8389
0,00004,8389 0,0000 -1,4581 0,0000 0,0000

3,3808 0,0000 -1,4581 0,0000
0,0000 0,0000I 3,3808 0,0000 -'t,2859

-1,2859 0,00002,0948 0,0000
-1,1090 0,0000 0,00002,0948 0,0000
-1,1090 0,00000,9858 0,0000

0,0000 0,00000,9858 0,0000 -0,9356 0,0000

0,0502 0,0000
0,0000-0,0135 0,00000,0001

0,0000 -0,0135 0,0000

0,0000 0,0000 -0,o1250,0000 -o,2042

-o,2042 0,0000-0,1878 0,0000
-0,02s10,00000,3692

0,00000,1878
0,0000 0,0000 o,0251o,4027

o,4027 0,00000,0000
0,0000 0,01260,00000,0000

0,0000 0,2043-0,0041
0,00000,0000 0,0129

0,0000-0,0001 0,0129

11 0,0'125 0,0000 -0,1345 0,0000 0,0000 0,0000

I 
ETpeqrn (KN.m)

-]-0066d-
-0,0003

0,0000

I o-ooooT-

m

T-

F5 -f0a0d-

l€ 0 0000 I -0.0025 I 0.4078

0,0000 | -0.0025 I

I17 | 0,0000 I o,q?6

0,929s

| 0,0000 | o,oqoo | -o,ooo1

0,0000

0,0000
0,0000

I 10

I 1r

I-rF666-

I opooor-

0,1346

0,0000

I

lzo

I | 14,0868 | o,oooo | -2,0163 m
I| -2,0163 l

I I 12074s I 0.0000 I

13 | i2,o745 | o,oooo 
I

0 0000 I o.qlqo

i -rsar8 -f0I06o
| -r.7638 | o.oooo

lt

I o,oooo

I o,oooo

l-II6d6-
re

I o,oooo

I o,ooool9

| 10 m T-----------t
111 f-IF66- 0,0000

T--T-ooo4o-------l
112 | -o,oo4o

H m
ffi'.14 

l

-:d36-fi-\---T_0F@O

f--T_-oJ8?L
| '1511

-0,1880 | 0,2043

I --poab---
16

| 0,0000

T- ooooo

I o,oooo

0.0000

0.0000



EPI-O: OXTATONIKO: l:TO: OOTI:tvlOY YVOY: I t!4 4 nPOBO^EON
KATAtKEYAETHt: EYPOIEPKA HA,/KA ABETE MANAPA ATTIKHE-21 05558802

MtloS My ApxrlS (KN.m)
My T6louq (KN.m)

Mz ApXqS (KN.m)
Mz Ttlou( (KN.m)

Oz Apxqs (KN)
Qz Tt^ouq (KN)

Oy ApxqS (KN)
Qy T€lou< (KN)

ACovrK{ (KN) :rp6qrn (KN.m)

0,0000 -0,1345 0,00000,0000
18 0,0126 0,0000 -0,1350 0,0000 0,0000 0,0000

0,0000 0,0000 -0,'1350 0,0000
19 0,0125 0,0000 -o,1342 0,0000 0,0000 0,0000

0,0000 0,0000 -o,13r',2 0,0000
2A 0,0'126 0,0000 -0,1358 0,0000 0,0000 0,0000
I

TEAIAA 38

0,0000

0,0000

0,0000

0,0000

-0,1358 0,0000

0,0000 0,0000

Evrorrrd tMey60q (Avepog +)()

MCAoE My ApXrlS (KN.m)
My T6Aou( (KN.m)

Mz Apxng (KN.m)
Mz Tt^ou( (KN.m)

Qz Apxn( (KN)

Qz T6Aou< (KN)
Oy Apxnq (KN)
Qy T€Aou( (KN)

A6ovKi (KN) :TpEVrl(KN,m)

0,0000 14,7419 3,1483 0,0023 0,0000

0,0000 12,3531 0,0000 2,8235
2 0,0000 12,3531 0,0000 2.8235 0,0023 0.0000

0,0000 11,7965 0,0000 2,7423

11 ,7965 0,0000 2,7422 0,0023
2,36420,0000 9,2433 0,0000

4 0,0000 9,2433
0,0000

0,0000 7,0541 0,0000 2,O142

0,0000 5,2009 0,0000 1,6922
5,2009 1,69220,0000 0,0000

1,3982

1,3983 0,0023 0,0000
0,0000 2,3904 0,0000 1,1323

't,1323 0,0000
0,8893

0,0000 1,3797 0,8892

0,0000 0,6030 0,0000 o,6642
10 0,0000 0,6029 0,0000 o,6642

0,0000 0,0403 0,0000 o,4612
12 0,0000 o,o144 0,0000 0,0019 0,1537

0,0000 o.o127 0 0000 0,0019
'13 0,0000 0,0263 0,0000 -0,0020 0,3162 0,0000

0,0000 0,o272 0,0000 -0,0020

0,0000 -0,0140 0,0000 -0,0003 -0,1507 0,0000
0,0000 -0,0139 0,0000
0,0000 0,0006 0,0000 0,0006
0,0000 0,0000 0,0000 0,0006
0,0000 o,o'144 0,0000 0,1545

0,1545

o,o144
0,0000 0,0000 0,0000 0,1548
0,0000 o,o144 0,0000 0,1554

0,155/
20 0,0000 0 0000

M6IoE My ApXnS (KN.m)
My T6lou( (KN.m)

Mz ApXqS (KN.m)
Mz Te^ou( (KN.m)

Oz Apxns (KN)

Qz Ta^ou( (KN)
Ay ApxnE (KN)
Qy T€Iou( (KN)

ABovrK4 (KN) Irpeq,4 (KN.m)

-4,4878 0,0000 0,0000 0,2600
23,4105 0,0000 -4,1630 0,0000
23,4105 0,0000 -4,1628 0,2600
22,5861 0,0000 -4,0816

22,5861 0 0000 -4,0817 0,0000 0,0000

Evrorrrd [Mey60q (Avepog +Y1

1 I o,oooo

ls | 0,0000 I I o,oooo

I l

| 0,0000 | 7,0541 | | 2,0142
I

0,0023 I 0,0000

I-6------li-I6d0- opo-r5-
17 | o.oooo | 3.6s57 I o,oooo

| | 0.0000 | 1,37e7 | 0,0000
faI6r3-

I o.oooo 0,0023 0,0000

0,0023 0,0000

0,0000

I

I 1s

117

| 0,0030 | 0,0000 l

m
18 I 0,0000

19

t-ap006- -t

I o,oooo

T- oI00d-
o,oooo l''. \ ,-------T -



EPI-O: OXTAFONIKOT l:TO: OOTIIMOY YVOY:9 M 4 flPOBOAEON
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!EAIAA 39

ETptq,n (KN.m)Qz Apxns (KN)

Qz Ttlou< (KN)
Oy Apxrls (KN)

Qy T6lou( (KN)
AqovrKn (KN)Me^oE My Apxng (KN.m)

tuly Te^ou< (KN.m)
Mz ApXrlS (KN.m)
Mz Talous (KN.m)

0,000018,6934
0,0000

0,000015,16r'-7

0,0000 0,0000 0,26000,0000 -3,353715,1647

11,9720 0,0000
0,26000,0000 -3,031711,9720

0,00009,0873 0,0000 -2,7377
0,26000,0000 -2,7378 0,00009,0874

0,0000 -2,47186,4826
0,0000 0,00000,0000 -2,4718

0,0000 -2,2284 0,00004,1323

0,00002.0161
0,00002,0161 0,0000

-1,8006 0,00000,0000
0,0000

0,0000
-0,ozu-0,0037 0,0000 -o,3322

0,0000
-0,0s690,0000 0,0000

0,0000
0,0000 0,0571o,7557

0,0000 o,7174 0,0000-o.3374
0,0000 0,02860,4089 0,0000

-0,0039 0,0000

0,0000 0,0000 0,00000,0000 0,0252
0,00000,0000

0,0000-0,0001

0,0000 0,0000 0,000018 0,0286 0,0000 -0,3067
-0,30670,0000 0,0000

0,000019 o,02u
0,00000,0000

0,0000 0,0000 0,0000-0,3092

I
I

-0,0001 0,0000 -0,3092 0,0000

AqovrKrl (KN) Erpeq,n (KN.m)Oz ApxnE (KN)

Qz Tt^ou( (KN)
Oy Apxnq (KN)

Qy Talou( (KN)
MeAoS My ApXrlE (KN.m)

My T6lou( (KN.m)
Mz Apxng (KN.m)
Mz Ta^ouq (KN.m)

0,00000,0000 0,000014,0868 0,0000 -2,01631no 81

-2,0'163 0,000012,4738 0,0000
0,00000,0000 0,00000,0000 -2,0163lno 82 '14,0868

0,00000,0000 -2,016312,4738
0,00002,O102 0,0028'14,0281 0,00001no 83 0,0000

0,0000 2,01020,0000 12,4200
0,00002,O102 0,002814,0281 0,0000lno 84 0,0000

0,0000 2,O1020,0000 12,4200
0,0028 0,00000,0000 2,O1020,0000 14,02811no 85

0,0000 2,01020,0000 12A200
0,00000,0000 0,00000,0000 -2.01631no 86 14,0868

0,00000,0000 -2,016312,4738
0,0028 0,00002,O10214,0281 0,0000lno 87 0,0000

0,0000 2.O10212,42000,0000
0,00000,0000 0,00000,0000 2,0163lno 88 -14.0868 I

0,00000,0000 2,0163-12,4738
0,0000 0,00000,00000,0000 2,01631no 89 -v,oef,e/ I

2.O163 0,0000-12,4738 , / 0,0000
0,00002,0102 0,00280,00000.0@o / 14,02811no 90

I

12,4200 0,0000 2.O102

I

l4
ffi

0.0000 I -3.7037

@
-18.6e34--- - I T opooL 0,2600

T1.o-51? I o,oooo I
6 I--I-,oaoo-----------l l--IIdo-o-

I'!) [Aoooo ----l
l T o.oooo

-5----r6,?E26 0,2600

lo

I

I 10

m | -2,2286 0.0000 I o,oooo I-2600m-:236'56--------f 
o.oooo 0,2600

[--fo-.r140-
I 11 I o oool

| | -o,oo37
[Ifooo -T_-o.obo-
ffi

To.oooo I 0.0000r-
l- rem
I i3 I 0s289 I ooooo I

I I 0,4671 | 0,0000 l

-0,6976

-1,0455
-1,0073m 0.0000

Im
I ooooo! o.3324

f16T-o,oo38 l
I

| -0,3065 m | 0,0000 lm
0,0000 l

0,0000 -0,3059

0,0000 -0 3059

Evrqrrrd Mey60q (EAK 2000)
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Qz ApXnS (KN)

Oz Ttlou( (KN)
Oy Apxqs (KN)

Qy T6Aou( (KN)
:Tptq]n (KN.m)MeloE My ApXnE (KN.m)

My T6lou( (KN.m)
Mz Apxng (KN.m)
Mz Talou< (KN.m)

2no 81 12,4738 0,0000
12,O745 0,0000 -1,9968 0,0000

2n@ 82 12,4738 0,0000 0,0000 0,0000 0,0000

2no 83 0,0000 12,4200 0,0000 1,9907 0,0028 0,0000
1,9907

2no 84 0,0000 12,4200 0,0000 1,9907 0,0028 0,0000
12,O2180,0000

0,0028 0,00002no 85 0,0000 12,4200 0,0000 1,9907

0,0000 1,99070,0000 12,O218

12,4738 -1,9968 0,0000 0,0000

12,0745 0,0000
12,4200 1,9907 0,0028 0,0000

0,0000 12,O218 0,0000 1,9907

2no 88 -12.4738 0,0000 1,9968 0,0000

-12,O7 45 0,0000 1,9968 0,0000
-12,4738 0,0000 '1,9968 0,0000 0,0000 0,0000

1,9968-12,07 45 0,0000
1,9907 0,0028 0,0000

12,O218 0,0000 1,9907

3no 8'1 12,O745 0,0000 - 1,9694 0,0000 0,0000 0,0000
10,1051 0,0000 - 1,9694 0,0000

3no 82 12,O745 0,0000 -1,9694

10,1051 0,0000

0,0000 1,9632 0,0028 0,0000
1,96320,0000 10,0586 0,0000

3no 84 0,0000 12,0218 0.0000

3no 85 0,0000 12,0218 1,9632 0,0028 0,0000

0,0000 10,0586 0,0000 1,9632

3no 86 12,0745 0,0000 0,0000 0,0000-1,9694

0,0000 -1,9694 0,0000
1,9632 0,0028 0,0000

3no 88 0,0000 0,0000 0,0000-12,O745 0,0000 1,9694

1.9694

3no 89 -12,O7 45 0 0000 1,9694 0,0000 0,0000 0,0000
-10,1051 0,0000 1,9694 0,0000

0,0028 0,0000

4no 81 10,1051 0,0000 0,0000

0,0000
4n@ 82 10,1051 0,0000 0,0000

8,2223 0,0000 -1,8828 0,0000
1,4767

0,0000 8,1819 0,0000 1,4767

0,0000 10,0586 0,0000 1,8767 0,0028 0,0000
0,0000 8,'1819 0,0000 1,8767

4no 85 0,0000 1,8767

0,0000 8, '1 819 0,0000 1,8767

4no 86 10,1051 0,0000 -1,8828 0,0000 0,0000 0,0000

0,0000-1,8828
0,0000 1,8767 0 0000

0,0000 8,1819 0,0000
-10,1051 0,0000 1,8828 0,0000 0,0000 0,0000

-8,2223

-8,2223 0,0000 '1,8828 0,0000
0,0000 10,0586 0,0000 1,8767

8,1819 0,0000 1,8767 \ /-\
8,2223 -1,7638 0,0000 0,0000 0,0000

O6,4585 0,0000 -1,7638 0,0000

EPFO: OXTAFONIKOE l:TO: OOTI:MOY YVOY:9 M 4 flPOBOAEON
KATAIKEYA:THt: EYPOEEPKA H/VKA ABETE MANAPA ATTIKHf-21 05558802

AqovKn (KN)

0,0000 L q-0099

T-:i. r168-
| 12,0745 | o,oooo I -1,9968 | o,0o0o

T-
T -F00- 1,9907

EnE 86 T--pooo- 0,0000
I -1.9968

lo,oooo
0,0000

2no 87 l gpqqq

I o,oooo 0,0000

2no 89

f opooo

I o,oooo

0,0000 ------ T !!a00 0,0000

3no s3

I o oooo l-1.9694

L 140?t8 1 Sp 0

I r,s632 | o,oo28 l o,oooo

I I o,oooo | 1o,os86 | o,oooo | 1,e632

I ooooo

0.0000

I | 1o,1os1

I 3no 87 I o,oooo | 12.0218 | o,oooo

| | o,oooo | 10,0586 | o,oooo I 1,e632

-.Id6-
--d366d-

| 0,0000 | -1,8828

| 0,oooo | -1,8828

0,0028 0,0000

[an6 84

| 1o,os86 | o,oooo 0,0028 | 0,0000

w
@ J o,oo28

1,8767 
I

tZno 8s-l

l4no89 I

I 4no 90 m
I I 0,0000 r---,'
I sno 81 | 0,0000 I

:--",.



EPTO: OXTATONIKOZ l:TO: OOTI:IIOY YVOYZ I M 4 I]POBOAEON
I(ATAEKEYAITH:: EYPOEEPKA H^/KA ABETE MANAPA ATTIKHZ-21 05558802

'EAIAA 
4I

Qy ApXnS (KN)

Qv T6lou( (KN)
ETpaqrrl (KN.m)My ApXnE (KN.m)

My T6Iou( (KN.m)
Mz Apxng (KN.m)
Mz Ttlou( (KN.m)

Qz Apxn< (KN)

Qz T6Aou( (KN)

0 0000 0,0000 0,0000sno 82 4,2223 0,0000
0,0000 -1,7638 0 00006,4585

0,0000sno 83 0,0000 8,1819 0,0000

0,0000 6,4242
0,00000,0000 8,1819 0,0000sno 84

0,0000 6,4242
0,00000,0000

0,0000 6,4242
0,0000

-1,7638 0,0000
1,7 5770,0000 8,1819 0,0000

0,0000 6,4242
0,00005no 88

-6,4585
0,0000

8, '1 8'19 0,00000,0000

0,0000 0,0000 1,7 577

-1.6196 0,0000 0,00006no 81 6,4585 0,0000

4,8389 0,0000

6.4585 0,0000 0,0000 0,0000

4,8389 0,0000 - 1,6196 0,0000
1.6134 0,0028 0,00006no 83 0,0000

4,81080,0000
0,0028 0,00006no 84 0,0000 6,4242

0,0000 4,8108 0,0000 1,6134

1,6134 0,0028 0,00006no 85 0,0000 6.4242
4,81080,0000

0,0000 0,0000

4,8389 0,0000 - 1,6196 0,0000

0,0000 '1,6134 0,0028 0,00006no 87 0,0000 6,4242
4,8108 0,00000,0000

1 ,6196 0,0000 0,0000-6,4585 0,0000
0,0000

0,00006no 89 -6,4585 0,0000 1,6196

-4,8389
0,0028 0,00006no 90 0,0000 6,4242

4,8108 1,61340,0000
0,00007no 8'1 4,8389 0,0000 -1,4581

3,3808
-'1,45814,8389
-'1,4581

0,0028 0,00000,0000 4,8108 0,0000 1.4520

0,0000 3,3588
0,00001.4520 0,00284,8108 0,0000

0,0000 1,45200,0000
0,00284,8108 0,00000,0000

3.3588
0,0000 0,0000-1,45810,0000

3,3808
0,00000,00280,0000

1,4520

0,00000,0000 1,4581-4,8389
1,4581 0,00000,0000

0,00001,4581 0,00007no 89

0,0000-3,3808
4,8108 0,00007no 90 0,0000

I 0,0000 3,3588
0,00000,00008no 8'1 3,3808

-1.28590,0000\A 2,0948
0,00000,00000,0000Bno 82 3,3808

2,0948 0,0000 -1,2859 0,0000

lMt^oE F*,"n^
-1,7638

I

1,7 577 I o,oo28

0,0000 1.7577 
I

0.0000 1.7577 I

sno 85 re
0,0000 1,7577 |

sno 86 0,0000 0,0000

I sno q7 0,0028 | 0,0000 I

I o,oooo 1,7 577 T-----------t
0,0000

I i opoot1 | 1,7638 | o,ooo0

| | -6,4585 | o.oooo | 17638
0,0000 looooo

f-
t5no ro I \?sn m

r------- - l
0,0000

l-1,6196 I o,oooo
0,0000 l| 6no 82 T -16196

W
I o,oooo | 1,6134rc
T--Tffi-
I o.oooo | 1,6134

0,0000

I 1,6134 r
t6no 8B--l 0,0000

re
re
I o,oooo |---r-

0,0000 I o,oooo

T-0p66-- t r3s81 I o,oooo

7no 82 I o,oooo m 0,0000m
tTno 83

I o oooo 1 r/srL
I 7no 84 | 0,0000 l

I 3,3s88
0,0000| 7no 85 1.4520

f------fopiii: 0,0000 1,4520

I 7no 86 | 4,838e 0.0000

I f-T3ooo -1,4581 0,0000

l7no87 |

-.5odb--------Tls10t | 1,4b2o

f----l o.oooo f3J588 T o.oooo
frI666----lf?na 88 I 0,0000

| | -J JOUO

0,0000

I-*_s8_r_ t-I3000
l-1@-- 0.0028

I oloo--
f -1 ,85,

I-avfi I-
I o,oooo

T- oEoo6-

l-4,8389 [6fooo

-1,2859 ] opooo

t-IEooL
0,0000
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Mz ApXnE (KN.m)

Mz Te^ou< (KN.m)
Qz ApXnS (KN)

Qz Ta^ou( (KN)
Oy Apxng (KN)

Qy T6lou( (KN)
A(ovrK( (KN) :Tptqrq (KN.m)My ApXnS (KN.m)

My T6lou< (KN.m)

3,3588 1,2798 0,0028 0,0000
0,0000 2,O790 0,0000 1,2798
0,0000 3,3588 0,0000 1,2794 0,0028 0,0000
0,0000 1,2798

0,0000 1,2794 0,0028 0,0000
0,0000 2,O790 0,0000 1,2794

0,00008no 86 3,3808 0,0000 -1,2859 0,0000 0,0000

2,0948 0,0000 -'1,2859 0,0000

8no 87 0,0000 3,3588 0,0000

2,O790

0,0000

0,0000 1,2859 0,0000

0,00000,0000 1.2859 0,0000 0,0000

0,0000 1,2859 0,0000
3,3588 0,0000 1,2798 0,0028 0,0000
2,O790 0,0000 1,2798

0,98s8 0,0000 -1,1090
gno 82 2,0948 0,0000 -1,1090 0,0000 0,0000 0,0000

0,9858 0,0000 -1,1090 0,0000
gno 83 0,0000 2,O790 0,0000 1,1029 0,0028

1.1029
1,1029

0,0028 0,0000

gno 86 2,0948 0,0000 -1,1090

gno 87 0,0000 2,O790 0,0000 1,1029 0,0028 0,0000

gno 88

-0,9858 1,1090
gno 89 -2,0948 0,0000 1,'1090 0,0000

0,0000 1,1090 0,0000
0,0000 2,O790 0,0000 1,1029 0,0028 0,0000
0,0000 0,976't 1,1029

-0,9356 0,0000 0,0000

0,0000
0,9858 -0,9356 0,0000 0,0000

0,0502 0,0000 -0,9356

0,0000 0,9761 0,9295

10no
u

0,0000 0,9761 0,0000 0,9295

0,0000 0,9295
0,0000 0,9295

0,0000 0,0466 0,0000 0,9295
0,9858 0,0000 0,0000 0,0000

0,0000 -0,9356 0,0000
0,0000 0,9761 0,0000 0,9295 0,0028 0,0000

0,0000 0,0466
10no
88

-0,9858 0,0000 0,9356 0,0000 0,0000

-0,0502 0,9356 \
-0,9858 0,0000 0,0000 0,0000

-0,0502 0,0000 0,9356 0,0000

EP[O: OXTATONIKO: l:TO: OOTI:MOY YVOYI 9 M 4 nPOBO^EON
KATAEKEYAETHI: EYPO:EPKA HI/KA ABETE MANAPA ATTIKHt-21 05558802

I 
Mi^os

I 8no 8s

I Bno 83

I 8no 84

I I o.oooo

| 8no 88 | -3.3808

f--f-m%8
| 8no 89 | -3,3808

mm

0,00000,0000

[--T_-2o%t-------l
I 8no go I ooooo

| | o,oooo

0,0000
1.2859 | 0,0000 I 0,0000 | 0,0000

0,0028

I 
o,oo28 

I 
o,oooo

f ]ry
I

f.."--" ]T

Io@.9- 11
0,0000

1.279A I 0,0028 I O,OOOO

,1,"" I I

0,0000

--Iffi-

I eno 81 J 2,0s48 I o,oooo -1,1oeo I o,oooo I 0,0000 I o,0ooo

I o,oooo

l--
| 0,0000 I 0,0ooo I 0,0000

0,0000 0,0000

I o,oooo

I I ooooo I 09761 I ooooo I r io29
l9no8s I ooooo I 2o79o I ooooo I 11o2s

| | ooooo | 0.9761 | ooooo J 11029

I o,oooo

0,0000 0,0000
tt

I 0,0000

| | -0,9858

| gno 90

tlono
I er

0,00000,9858 0,0000

I lono
laz

I lono
las

Tl orxD
ls6

I 10no
laz

o,o5o2 I o,oooo

0,0000

-0.9356

0,0000

0,0000 0.0028 
| 

0,0000

0,0000

0,9295

| 0,oooo | 0,0466 L sBa9q

| | 0,0000 | 0,0466

113.. I 
o,oooo 

I 
0,e761

E

lrono
lag

I 0.0000

r..rrr--

t o.o5o,

0,0000

0,9356
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:rpeq,q (KN.m)Oy Apxrlg (KN)

Oy Tt^ouq (KN)
AEovrKrl (KN)MtAos My ApXnS (KN.m)

My T6Aou( (KN.m)
Mz ApXnS (KN.m)
Mz Talouq (KN.m)

Oz ApXrtE (KN)

Qz Tc^ouq (KN)

0,9295 0,0028 0,00000,9761 0,000010no
90

0,0000

0,0000 0,92950,0000 0,0466
0,0000 0,00000,0001 0,0000 -0,0'13511nO

81

0,0000 -0,0135 0,0000-0,0040
0,00000,0135 0,0000 0,000011nO

82

-0,0001 0,0000

0,00000,0M0 0,0000 0,0135
0,00000,0000 0,0000 -0,013311nO

83

0,0000 0,0000

0,0000 0,00000,0000 0,0000
0,0000 -0,0133 0,000011nO

u
0,0000 0,0000 0,0000

0,0000 0,00000,0000 0,0000
0,0133 0,00000,0000 0,0000 0,000011nO

85

0,0000

0,0000 0,00000,0000 0,0000
0,00000,0000 -0,0135 0,0000 0,000011nO

86
0,0001

-0,0040 0,0000 -0,0135 0,0000

0,00000,0000 0,0000 0,0'13311nO
87

0,0000 0,0000

0,0000 0,0000 0,00000,0000
0,0000 0,0000 0,000011nO

88

-0,0001 0,0000 0,0'135

0,0135 0,00000,0040 0,0000
0,0000 0,0000 0,000011nO

89

-0,000'1 0,0000 0,0135

0,00000,0040 0,0000 0,0135

0,00000,0000 0,0000 0,013311nO
90

0,0000 0,0000

0,0000 0,0000 0,00000,0000
0,0000 0,0000 0,012512nA

81

0,0040 0,0000 o,2042

0,2042 0,00000,1878 0,0000
0,0000 0,0000 0,012s0,0000 0,204212nO

82

0,0040

0,00000,0000 0,20420,1878
o.2024 0,00000,0000 0,002312nO

83

0,0000 0,0126

0,00230,0105 0,00000,0000
0,00000,0023 o,24240,0126 0,00001znq

u
0,0000

0,0000 0,00230,01050,0000
0,00000,0023 o,20240,0126 0,000012nO

85

0,0000

0,0000 0,00230,0000 0,0105
0,01250,0000 0,00004,204212n@

86
0,0040 0,0000

0,00000,0000 o,20420,1878
0.0000o,20240,0000 0,00230,01261znq

87

0,0000

0,0000 0,00230,01050,0000
0,0000 0,01250,00000,0000 o,204212nO

88

0,0040

0,2042 0,00000,00000,1878
0,0000 0,01250,00000,20420,0040 0,000012nO

89
o.2042 0,00000,00000,1878

0,0000o,20240,00230,00000,012612nO
90

0,0000

0,00230,00000,0000 0,0105

,EAIAA 43

o,36s7 0,0000 -0,4033 0,0000 0,0000 -0,0251

0,0000



EPtO: OXTAToNIKoI l:TO: OoTl:lv'loY YVOYI I M 4 nPoBOnEON
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Oy Apxqg (KN)

Oy T6Aou( (KN)
AtovKll (KN) ETpfqrn (KN.m)MliloS My ApxrlE (KN.m)

My Ta^ou( (KN.m)
Mz ApXqS (KN.m)

Mz T€lou( (KN.m)
Oz ApXnS (KN)

Qz Ttlou< (KN)

8'1

0,0000 -0,4033 0,00000,1878
0,0000 0,0000 -0,025113nO

82

0,3692 0,0000 -0,4033

0,00000,'1878 0,0000 -0,4033
0,00000,0000 -0,0025 0,407813nO

83

0,0000 o,0220

0,0231 0,0000 -0,00250,0000
-0,0025 o,4078 0,000013nO

u
0,0000 0,0220 0.0000

0,0000 -0,00250,0000 0,0231
-0,0025 o,4078 0,000013nO 0,0000 o,0220 0,0000

0,0000 -0,00250,0000 0,0231

0,0000 0,0000 0,02510,0000 0,403313nO
86

-0,3692

0,4033 0,0000-0,1878 0,0000
-o,4078 0 00000,0000 0,002513nO

87

0,0000 -0,0220

0,0000 0,00250,0000 -0,0231

0,0000 0,0000 0,025113nO
88

-0,3692 0,0000 0,4033

0,4033 0,0000-0,1878 0,0000
0,0000 0,025'113nO

89

-0,3692 0,0000 0,4033 0,0000

0,4033 0,0000-0,1878 0,0000
-0,4078 0,0000-o,0220 0,0000 0,002513nO

90
0,0000

-0,0231 0,0000 0,00250,0000
0,0000 0,0000 -0,025114nO

81

0,3692 0,0000 -o,4027

-o,4027 0,00000,1879 0,0000
0,0000 -0,4027 0,0000 0,0000 -0,025114nO

82
0,3692

0,00000,1879 0,0000 -o,4027
0,3960 0,000014nO

83
0,0000 o,a246 0,0000 0,0003

0,00030,0000 o.4244 0,0000

0,0003 0,3960 0,000014nO
84

0,0000 0,0246 0,0000

o,0244 0,0000 0,00030,0000
0,0003 0,3960 0,000014nO

85
0,0000 o,0246 0,0000

0,00030,0000 o,0244 0,0000
0,025114nO

86

-0,3692 0,0000 o,4027 0,0000 0,0000

0,0000-0,1879 0,0000 o,4027

o,0246 0,0001 0,0003 0,3960 0,000014nO
87

-0,000'l

0,0000 o,0244 0,0001 0,0003

o,4027 0,0000 0,0000 0,025114nO
88

-0,3692 0,0000

-0,1879 0,0000 o.4027 0,0000

0,0000 0,025114nO
89

-0,3692 0,0000 0,4027 0,0000

0,4027 0,0000-0,1879 0,0000
0,396014nO

90
-0,000't o,0246 0,0001 0,0003

0,0000 o,0244 0,0001 0,0003
-o,2c/.3 0,0000 0,0000 -0.012615nO

81

0,1880 0,0000

0,0000 -0,2M3 0,00000,0M1

:EATAA 44

15nO
82

0,1880 0,0000 -0,2M3 0,0000 0,0000 -0,0126

0,0000

\r-



EPFO: OXTAFONIKOZ l:TO: OOTI:MOY YVOYI 9 M 4 flPOBOAEON
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>EAIAA 45

MaAoS My Apxn( (KN.m)

My T6louq (KN.m)
Mz Apxng (KN.m)
Mz Ttlou( (KN.m)

Qz ApXnS (KN)

Qz T6]\ou< (KN)
Oy Apxrtg (KN)

Qv Tt^ou( (KN)
A(ouK{ (KN) tTptqrrl (KN.m)

0,0041 0,0000 -0,2043 0,0000
15nO
83

0,0000 0,01 18 0,0000 -0,0008 o,2010 0,0000

0,0000 o,0125 0.0000 -0,0008

15nO
84

0,0000 0,01 t 8 0,0000 -0,0008 0,2010 0,0000

0,0000 0,0125 0,0000 -0,0008

15nO
85

0,0000 0,0118 0,0000 -0,0008 0,2010 0,0000

0,0000 0,0125 0,0000 -0,0008

15nO
86

-0,1880 0,0000 o,2043 0,0000 0,0000 0,0126

-0,0M1 0,0000 o,2043 0,0000
lsno
87

0,0000 -0,01 18 0,0000 0,0008 -0,2010 0,0000

0,0000 -0,0125 0,0000 0,0008

15nO
88

-0,'1880 0,0000 o.2c43 0,0000 0,0000 0,0126

-0,0041 0,0000 o,2043 0,0000

15nO
89

-0,1880 0,0000 o,2043 0,0000 0,0000 0,0126

-0,0041 0,0000 0,2043 0,0000

15nO
90

0,0000 -0,0118 0,0000 0,0008 -0,2010 0,0000

0,0000 -0,0125 0,0000 0,0008
16nO
81

0,0040 0,0000 -0,0129 0,0000 0,0000 0,0000

0,0001 0,0000 -0,0129 0,0000
16nO
82

0,0040 0,0000 -0,0129 0,0000 0,0000 0,0000

0,0001 0,0000 -0,0129 0,0000
16nO
83

0,0000 0,0000 0,0000 0,0001 0,0133 0,0000

0,0000 0,0000 0,0000 0,0001

16nO
84

0,0000 0,0000 0,0000 -0,0001 -0,0133 0,0000

0,0000 0,0000 0,0000 -0,0001

16nO
85

0,0000 0,0000 0,0000 0,0001 0,0133 0,0000

0,0000 0,0000 0,0000 0,0001

16nO
86

0,0040 0,0000 -0,0129 0,0000 0,0000 0,0000

0.0001 0,0000 -0,0129 0,0000

16nO
87

0,0000 0,0000 0,0000 0,0001 0,0133 0,0000

0,0000 0,0000 0,0000 0,0001

16nO
88

-0,0040 0,0000 0,0129 0,0000 0,0000 0,0000

-0,0001 0,0000 0,0'129 0,0000

16nO
89

-0,0040 0,0000 0,0129 0,0000 0,0000 0,0000

-0,0001 0,0000 o,o129 0,0000

16nO
90

0,0000 0,0000 0,0000 0,0001 0,0133 0,0000

0,0000 0,0000 0,0000 0,0001

17nO 0,0'125 0,0000 -0,1345 0,0000 0,0000 0,0000

0,0000 0,0000 -0,1345 0,0000

17nO
82

-o.0125 0,0000 0,1345 0,0000 0,0000 0,0000

0,0000 0,0000 0,1345 0,0000

17nO
83

0,0000 0,0126 0,0000 0,1349 0,0000 0,0000

0, v 0,0000 0,0000 0,1349

,l

I
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,EAIAA 46

Mt^o( My Apxrt( (KN.m)
My Telou< (KN.m)

Mz Apxng (KN.m)
Mz TtlouC (KN.m)

Qz ApXnS (KN)

Qz Tt^ou( (KN)
Ay Apxng (KN)

Qy T6Aouq (KN)
AEovrKI1 (KN) tTpEqrn (KN.m)

17nO
u

0,0000 0,0126 0,0000 0,1349 0,0000 0,0000

0,13490,0000 0,0000 0,0000
17nO
85

0,0000 0,0126 0,0000 0,1349 0,0000 0,0000

0,0000 0,0000 0,13490,0000

17nO
86

-0,0'125 0,0000 0,1345 0,0000 0,0000 0,0000

0,0000 0,0000 0,1345 0,0000
17nO
87

0,0000 0,0126 0,13490,0000 0,0000 0,0000

0,0000 0,0000 0,0000 0,'1349

17nO
88

-0,0125 0,0000 0,1345 0,0000 0,0000 0,0000

0,0000 0,0000 0,1345 0.0000
17nO
89

-0,0125 0,0000 0,1345 0,0000 0,0000 0,0000

0,0000 0,0000 0,'1345 0,0000
17nO
90

0,0000 0,0126 0,0000 0,1349 0,0000 0,0000

0,0000 0,0000 0,0000 0,1349
18nO
81

0,0126 0,0000 -0,1350 0,0000 0,0000 0,0000

0,0000 0,0000 -0,1350 0,0000
18nO
82

0,0126 0,0000 -0,1350 0,0000 0,0000 0,0000

0,0000 0,0000 -0,1350 0,0000
18nO
83

0,0000 0,0126 0,0000 0,1355 0,0000 0,0000

0,0000 0,0000 0,0000 0,1355
18nO
u

0,0000 0,0'126 0,0000 0,'1355 0,0000 0,0000

0,0000 0,0000 0,0000 0,1355
18nO
85

0,0000 -0,0126 0,0000 -0,1355 0,0000 0,0000

0,0000 0,0000 0,0000 -0,1355
18nO
86

0,0'126 0,0000 -0,1350 0,0000 0,0000

0,0000 0,0000 -0,'1350 0,0000

0,0000

0,'1355 0,0000 0,000018nO
87

0,0000 0,0126 0,0000

0,0000 0,0000 0,13550,0000
0,0000 0,0000 0,000018nO

88

-0,0126 0,0000 0,1350

0,00000,0000 0,0000 0,1350
0,0000 0,00000,0000 0,1350 0,000018nO

89

-0,0126

0,00000,0000 0,0000 0,1350
0,00000,0000 0,'1355 0,000018nO

90

0,0000 0,0126

0,0000 0,13550,0000 0,0000
0,0000 0,0000-o,1342 0,00000,0125 0,000019nO

81

0,00000,0000 -0,13/'20,0000
0,00000,0000 0,00000,0000 -o,1u219nO 0,0125

-1*0,00000,0000 -o,'tu20,0000
0,0000 00,0000 0,13580,01261gno

83

0,0000

0,0000 0,13580,0000 0,0000
0,0000 0,0000-0,0126 0,00000,000019nO

u
0,0000 -0,13580 00000,0000

I

I

l SnO 0,0000 -0,0126 0,0000 -0,'1358 0,0000 0,0000

A]

/ La,<

-0,1358
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,EAIAA 47

Oy Apxng (KN)

Qv T6Iou( (KN)
AqovKrl (KN) Erpaqrn (KN.m)Mt og My ApXnE (KN.m)

My Te^ou< (KN.m)
Mz ApXrtS (KN.m)

Mz TaIouq (KN.m)
Oz ApXnS (KN)

Oz TelouC (KN)

85

0,0000 0,0000 0,0000 -0,1358

0,00000,0125 0,0000 -o,1342 0,0000 0,000019nO
86

0,0000 0,0000 -0.1342 0,0000
0,1358 0,0000 0,000019nO 0,0000 0,0126 0,0000

0,0000 0,13580,0000 0,0000
0,00000,0000 o,1342 0,0000 0,000019nO

88

-0,0125

0,00000,0000 0,0000 0,1342
0,0000 0,00000,0000 0,1342 0,000019nO -0,0125

0,00000,0000 0,0000 0,1342
0,00000,0126 0,0000 0,1358 0,000019nO

90

0,0000

0,13580,0000 0,0000 0,0000
0,00000,0000 -0,1358 0,0000 0,000020no

81

0,0126

0,0000 -0,1358 0,00000,0000
0,0000 0,0000 0,000020no

82

-0,0126 0,0000 0,1358

0,1358 0,00000,0000 0,0000
0,0000 0,0000o,0125 0,0000 0,134620no

83

0,0000

0,13460,0000 0,0000 0,0000
0,0000 0.00000,0'125 0,0000 0,134620no

u
0,0000

0,0000 0,0000 0,0000 0,1346
-0,1346 0,0000 0,000020no

85

0,0000 -0,0125 0,0000

0,0000 -0,13460,0000 0,0000
0,0000 0,0000-0,0126 0,0000 0,1358 0,000020no

86

0,00000,0000 0,0000 0,1358

0,0000 0,000020no
87

0,0000 0,0125 0,0000 0,1346

0,0000 0,13460,0000 0,0000
0,1358 0,0000 0,0000 0,000020no

88

-0,0126 0,0000

0,0000 0,0000 0,1358 0,0000

0,1358 0,0000 0,0000 0,000020no
89

-0,0126 0,0000

0,0000 0,1358 0,00000,0000

0,0000 0,000020no
90

0,0000 0,0125 0,0000 0,1346

0,0000 0,0000 0,0000 0,1346

ZUET (mm)

2 0,0000 0,0000 -0,0023 0,0000 0,0000 0,0000
0,0000 0,0000 0,0000 0,0000

4 0,0000 0,0003 -0,0056 0,0000 0,0000 0,0000
0,0000 0,0000 0,0000

-0,0001 0,0000 0,0000
7 0,0000 o,0027 -0,0130 -0,0001

I 0,0000 0,0044 -0,0152
9 0,0000 0,0069 -o,o't72 -0,0002 0,0000

-0,0192 -0,0003 0,0000
o,0162

lvlerqronioetg (lvl6vtpo)

l-o,ooo1 0,0000 I 0,0000

| 0,0001 | -0,002e

T o.oooo ----l--o.oboo-

10. | 0,0000 | 0,0106

ffi

I 11 [. 0,0000

sl

I 00000 I

I o,oooo I

ffi
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K6pBo( xurr (mm) Yprr (mm) Yorpoen (')
12 0,0000 0,016'1 -16,4339 0,7629 0,0000 0,0000

13 0,0000 0,0161 -'t2,4415 0,76'13

14 0,0000 0,0161 -2,0320 0,4616 0,0000 0,0000

15 0,0000 0,0'162 -2,0443 -0,4638 0,0000 0,0000

16 0,0000 0,0162 -12,5401 -o,7u7 0,0000 0,0000

-'16,5099 -o,7662 0,0000 0,0000
18 0,0000 - 1,2196 -12,4416 0,7613 0,0000

0,0000 -0,7331 -2,0321 0,46'16 0,0000
0,0000 0,7690 -2,O444 -0,4638 0,0000

21 0,0000 1,2573 -12.5002 -o,7647 0,0000 0,0000

Meroronfoerg (Avepog +Y)

K6pgo( XpET (mm) Yurr (mm) ZuEr (mm) Xorooan (") YoToo(Dn (') Zoroooii (")

o,1246
-1.3881

-5,4376 0,0000 0,3045
5 -12,1376 0,0000 0,4556 0,0000 0,0000

-21,4649 0,0000 0,6049 0,0000 0,0000

B 0,0000 -47,7731 0,0000 0,8897

0,0000 -64,4919 0,0000 1,0143
'10 0,0000 -83,1845

-103.2162

-103,2178

0,0000 0,0000
14 0,0000 -103,2170 -9,3894 1,2261 0,0000 0,0000
15 0,0000 -103,2166 9,2766 '1,1969 0,0000 0,0000

0,0000 -103,2166 28,0636 1,1955 0,0000 0,0000

0.0000 -103,2166 34,3233 1,1955

0,0000 -105,3110 -29,1232 1,2900 0,0000 0,0000
19 0,0000 -105,2100 -9,3894 1,2283 0,0000 0,0000
20 0,0000 -105,1623 I2766 1,199'1

21 0,0000 -105,1571 28 0636 1,'r955 0,0000 0,0000

[t/erororrioerq (Avepoq +X)

K6ugo( Xun (mm) Y!€T (mm) Zptr I:mm) Xorooorl (") Yorpoori (') ZorpoQti (1

-0.2314 -0,o122

3 -2,5661 0,0000 0 0000 0,0000 -0.2u4 -0,0152

4 -10,2321 0,0000 0,0000 0,0000 -0,5832 -o,03/4

-o,8977 -0,0591

-0,0914

0,0000 0,0000 0,0000 -1,5758 -0,1351

-97,4132 0,0000 0,0000 -1,9365 -0,1969

-134,5354

0,0000 -o,4213

11 -225.0091 0,0000 -2,7795 -o,6444
12 -245,5085 -6,3125 -0,7324

-241,6715 0,0000 0,0000 -6,3125 -0,7327

-230,3181 0,0000 -0,6997

-220.1259 0,0000 0,0000 0,0000 -4,5539 -0,6046

-210,9079 0.0000 0,0000 0,0000 -6,3327 -0,5785

-207,4794 0,0000 0,0000 0,0000 -6,3326 -0,578/.

0,0000 -4,5531 -0,6997

20 -227.5232 0,0000 0,0000 0,0000 -4,5582 -0.6046

21 -221,1924

Zorpoei (")Zp€T (mm) I Xorpoen (")

Fr-z_ro.oooo_r_oDr6,
0,0000

I o,oooo ----l o.oooo

I 0.0000

I o,oooo

'19

n

I o,oooo I oj'z4 | o,oooo I o,oooo

I o oooo I r 1653 I ooooo I ooooo

I -35,8662 | 12878 | 0,0000 | 0,0000
-103.2178 | -29,1232 | 1.2878 I 0,0000

I opooo -fo.oooo

f opooo -fo.ooool-E-

f!-jiio----l--oF

t16

I o.oooo ----l- qoooo -__l

o

111 | o,oooo

I-it--T-0aadd-

I o,oooo I o,oooo

13 I ooooo

| 4 J o,oooo

li7
I t8

I-IIdoo- 11-6dbo

I o,oooo

T--86d6-

12 | -1,6628 I o,oooo I o,oooo I o,oooo l

I 1s L-237,7o72 I 0,00Q8 | 0,0000

-1,22900,0000l6 l-41,e481 I o,oooo

17 l -66,5750 l

I 10 | -177,s600 I o,oooo 0,0000

114

l-2,6028

t opooo

T o.oooo

l8
le

looooo
I o,oooo

0,0000 I 0,0000

o.oooo -fo.oooo

I o,oooo I o,oooo L-+s4a
I 15

f16-fn-
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EPFO: OXTAFONIKO: I:TOI OOTI:MOY YVOY:9 M 4 flPOBOAEON
KATAIKEYAITHI: EYPOIEPKA H^/KA ABETE MANAPA ATTIKHI-21 05s58802

:Tpeq,n (KN.m)Mz ApXnS (KN.m)
Mz Te^ou( (KN.m)

Qz Apxng (KN)

Qz TElou< (KN)
Oy ApXnE (KN)

Qy Telou( (KN)
AEovrKn (KN)My Apxns (KN.m)

My T6^ouq (KN.m)
-6,7317 0,0000 -3,6'167 0,3901I 40,3062 -0,0010

35,1157 -0,0010 -6,2445 0,0000
-3,2657 0,390135,'1157 -0,0010 -6,2442 0,0000

33,8791 -0,0010
-0,0010 -3,177933,8791

-5,5556 0,0000

-2,7716 0,39014 28.0401 -0,0010 -5,5556 0,0000
0,000022,7470 -0,0010 -5,0306

-2,3976 0,3901

-4,5475 0,0000

0,0000-0,0011 -4,5475
-4,1065 0,000013,6310 -0,0011

-0,0011 -4,1067 0,0000 -1,7 475 0,390113,6311

-3,7077 0,0000

-1,4740-0,0011 -3,7078 0,0000
-0,0011 -3,3433 0,0000

0,39016,1984
3.0242 -0,0011 0 0000

0,3901-0,0011 -3,0054 0,0000

0,00000,0000

0,0041 -0,0385

-0,0426-0,0056 0,0M0 -0,4982 -0,1617

-0,7007 0,1861
-1,5683 0,4191 0,0000 -0,085413 1,3934 0,3656

0,1861 -1,5109 0,37860,7006

0,0856-1,0032 0,3667 1,133514

-0,5061 0,1867 1,0761 0,3796
0,042915 -0,5062 0,1867

-0,0059 0,0040 0,1625
0,0000o,0270 0.0000

-0,0001 0,0000 -0,0004

0,0000 -0,4598 -0,1359 0,000017 0,0427

-0,4598 0,0000
0,0000 -0,1359

0,0000
0.0000 -0,13s9 0,000019 o,0426 0,0000 -0,4589

0,0000 -0,45890,0000
-0,1359 0,0000

I

-0,0001 0,0000 -0,4639 0,0000

Iuvduoopog EvroTrK6v [VleyeOtirv (l 2) 1,35.nO1 + 1,50.nO4 )

0,0000

Y -./

ay ApxnS (KN)

Qy T6lou( (KN)
AEovrKrl (KN)My ApXqS (KN.m)

Mv Tt^ou( (KN.m)
Mz ApXqE (KN.m)
Mz T6lou( (KN.m)

Oz ApXnS (KN)

Qz TElou( (KN)

0,00000,0000 4,7225 -3,61321 0,0000 22,1114
4,23530,0000 18,5286

0,000018,5286 0,00002 0,0000
4,11340,0000 17,6938 0,0000

0,00000,0000 -3,17450,0000 17,6938

0,0000 3,54630,0000 13,8640
-2,76810,0000 3,54630,0000

0,0000
0,0000 3,O213 -2,39425 0,0000 10,5801

0,0000 2,53830,0000 7,8003
7,8003 0,0000 2,5383 -2,0529 0,0000

I

lZ-l

E= re
| -61zx I o,oooo 0,3901

I

I

-2,0563 I q3eo1| 6 | 17,e580

I

l7
I

l8

lo

I

| 10

111

ro
0,3901

6,1984
-1,2299

I -3,0055

| 3,0242 -1,0183

l-Ti71o I-o!011 m
| 0,0000

f------F,0056 T-0o-r?o--
12 0,0000

I m
t-bE133 0245 -fo5ooo

0,4986

I 16 | -o,oo57 | o,oo4l 0,0378

I opooo

[0,0000

0,0000

I -0,4600 
l

I o,oooo

0,0000

,EAIAA 49

Iuvduootrrog Evrortrd,lv tr/eye0drv (t 1l 1,35.nO1 + 1,50.nO5 )

I 
trpcll,,n (KN.m)

t 133640

lo-58d1

I

m
14,1133

0,0000

W
I

I-- l

q1
f--T_opooo

I-H
0,0000
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EP[O: OXTATONIKOI I:TOI OOTIIMOY YVOYT S M 4 nPOBO^EON
KATAEKEYAETHE: EYPO:EPKA HA./KA ABETE MANAPA ATTIKHE-2105558802

MCIoE My Apxns (KN.m)
My Tt^ou( (KN.m)

Mz ApXnS (KN.m)

Mz Ttlou( (KN.m)
Oz Apxns (KN)
Oz Td^ou< (KN)

Oy ApXqS (KN)
Qy Tt^ou( (KN)

AlovKn (KN) :Tpeq,n (KN.m)

5,4825 0,0000 2,O973

0,0000 2.O974 -1 ,7 440 0,0000
0,0000 1,69840,0000 3,5846

3,5846 1,6984 -1,4705 0,00008 0,0000

0,0000
0,0000 2,068/ 1,3338 -1,226/' 0,0000

0,0000 0,9034 0,0000 0,9963
0,9033 0,0000 0,9962 -'1,0149 0,0000

0,0593 0,6917
0,0000 0,0000 0,0000 0,0000

0,0000 -0,o2700,0000 0,0040

0,0000 o.0257 -0,1589 0,2305 0,0000

-0,2399

0,0000 0,4160 o,4744 0,0000

0,0000 0,37550,0000 0,2269
14 0,0000 0,3457 0,0000 o,4197 -o,2261 0,0000

0,0000 0,37920,0000 0,1659
0,0000 0,1876 0,0000 o,2444 0,0044
0,0000 0,0041 0,0000 0,1634

0,0041 0,0000 o,o270 0,0000 0,0000

0,0216 0,2317 -0,1359 0,0000

0,0000 0,0001 0,0000 o,2317
0,00000,0000 o,02'17 o,2322 -0,1359 0,0000

0,0000 0,0001 0,0000 0,2322
0,0000 0,0216 0,0000 0,2331 -0,1359 0,0000

0,0000 -0,0001 0,0000 o,2331
20 0,0000 0,0000 0,0000 0,0000 -0,1359

I

-

'EAIAA 
5O

0,0000 0,0000 0,0000 0,0000

Iuvduoopog EvToTrKdv Meye0cilv (t 3l 1,00*ilO1 + 1,00-nO5 )

l/€IoS My ApXnS (KN.m)

Mv Telouc (K.m)
Mz Apxrlg (KN.m)
Mz Telou< (KN.m)

Qz Apxng (KN)

Qz T6louq (KN)
Oy Apxn( (KN)

Qy Tdlou( (KN)
Ai,ovrKrl (KN) :rptq,n (KN.m)

I 26,8708 -0,0008 -4,4478 0,0000 -2,6790 0,2600

23.4105 -4,1630 0,0000
2 23,4105 -2,4190

-4,0816 0,0000
3 22,5861 -0,0008 -4,0817 0,0000 -2,3UO 0,2600

18,6934 -0,0008 -3,7037

4 18,6934 -0,0008 -3,7037 0,0000 -2,0530 0,2600
15,1e/.7 -0,0008 -3,3537 0,0000
15,1647 -0,0008 -3,3537 0,0000 -1,7760

-3,0317
11,9720 -0,0008 0,2600
9,0873 -0,0008 -2,7377

7 9,0874 0,0000 -1,2944
6,4826

6,4826 -2,4718 0,0000
4,1323 -0,0008 -2,2288

4,1323 -0,0008 -2,2286 0,0000 -0,9110
2,0161 0,0000

-0,0008 -2,0036 0,0000 -o,75/3 0,2600
-0,0008 -'1,8006 0,0000

0 0001 0,0000 0,0000 0,0000
0,0030

-0,0037 0,0030 -0,1 198 0,0000
0,1378

13 0,9289 o,2708 -1,0455 0,3104 0,0000 -0,0569

I o,oooo

0,0000
'1,3339 

I

lg 0,0000

t 1o--fooooo
| | o,oooo 0,0000

| 11 | 0,0000 | 0,0000

la I o,oooo

| | o,oooo I o,2os2 I 0,0000
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15 0 0000

F6Tpooo-l
| | o,oooo I o,oooo J o,oooo I o,oooo
17 | 0,0000 | I o,oooo

li8

I 1e

0,0000

I 0,2600

0,0000

I o 2600I5

l6
11.9720 | -0,0008 

I m

-T_-03671-

rLooo-oL

| -3,0317 | o,oooo

L:0,3322

mm T-TEo-
T 4poot l
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EP[O: OXTATQNIKO: l:TO: OOTI:MOY YVOYI I M 4 nPOBO^EON
KATATKEYAZTHZ: EYPQIEPKA HI/KA ABETE MANAPA ATTIKHI-2105558802

:Tptll]n (KN.m)MfAoE My ApXrlE (KN.m)
My Tt^ou( (K.m)

Mz ApXnS (KN.m)
Mz T6Aou( (KN.m)

Qz ApXnE (KN)

Qz Telou( (KN)
Oy Apxns (KN)

Qy T6Aou( (KN)
A(ovrKi (KN)

0,4671 o,1378 -1,0073 0,2804

0,057114 -0,6688 0,0000
o,2812-o,3374

0,0000

0,0200 0,0000

0,0000

0,0000 0,0000

-0,0001 0,0000 -0,3065

0,0000 -0,3067 -0,10070,0286

0,0000 0,0000 -0,3067 0,0000
-0,3059 0,000019 0,0284 0,0000

'EAIAA 
5I

-0,0001 0,0000 -0,3092 0,0000

iiz ApXnS (KN.m)

Mz Telou( (KN.m)
Oz ApXnE (KN)

Qz Ta^ou( (KN)
ay ApXrtS (KN)

Qy T6lou( (KN)
AtovrKn (KN) ETpaqrn (KN.m)M6AoS My Apxng (KN.m)

My Ttlou( (KN.m)

0,00000,0000 14,7411 0,0000 3,1483 -2,6767

12,3523 2.4235
-2,41672 0,0000 12,3523

2.74230,0000 11,7958

0,0000 11,7958 2,7422

0,0000 9,2426 2,36/,2

9.2426 0,0000 2,36r',2 -2,0507

0,0000 2.0142
0,00000,0000

5,2001 0,0000 1,69220,0000

5,2001 1.6922 -1,52096 0,0000

3,6549 0,0000

0,0000 1,39837 0,0000 3,699
1,13230,0000

2,3897 0,0000I 0,0000

0,0000 1,3789 0,0000
0.8892 -0,9087 0,00000,0000

0,0000
-0,752010

0,0000

0,000011 0,0000 0,0000

0,0000 0,0030
0,1537 0,0000-0,11790,0000 o,o17 4

-0,17790,1506 0,00000,0000
0,31620,2971

0,27840,1650
0,00000,3109 -0,1507o,2576

0,0000 0,28090,0000 o,1244
0,'1810 0,00300,1389 0,000015 0,0000

0,0030
0,02000,0030

0,0000
0,1545rA,Oom\
0,15450,00000,0000

0,00000,1&8o,o144q00a0"v \
0,0000 0,15480,0000

-0,10070,1554o,o1440,0000
0,15540,0000

-0,10070,00000,0000 0,0000

0,0000 0,0000 0,0000

Iuvduoop6g Evrortxcirv Meye06v (t 4l 1,00.nO1 + 1,00.nO4 )

I | -o,oo3e I o,oo3o I 0,3324 | 0.1203

I I 00000 I 0 0000 I -0 0003

117 J 0,0284 | o,oooo | -o.3o6s

I
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EPI-O: OXTAI-ONIKOI l:TOt OOTIIMOY YVOY: I M 4 flPOBOAEON
KATAEKEYAETHE: EYPOEEPKA HAiKA ABETE MANAPA ATTIKHE-2105558802

IEAIAA 52

Zovduaop6E Evrqrtrd)v tVleyeOtlv (t 5] 1,00*nOl + 1,00*nO2 +
0,30.no3 )

0,0000 0,0000 -0,0407 0.1346

Iuvduoop6g EvToTrK6v Meye0dlv (t 61 1,00*nO1 + 0,30.[02 +

1,00"no3 )

0.0y<'

M6105 My ApXnE (KN.m)
My Talou( (KN.m)

Mz ApXrlE (KN.m)
Mz T€lou( (KN.m)

Qz Apxnq (KN)

Qz Talouq (KN)
Oy Apxns (KN)

Qy T6Aou( (KN)
AqovKrl (KN) ETpgqrl (KN.m)

1 4,2260 14,O27 4 -0,6049 2.0102 -2,6762 0,0000
3,7 421 '12,4192 -0,6049 2,O102

2 3,7421 12.4192 -0,5990 '1,9907 -2,4162 0,0000
3,6223 '12.o211 -0,5990 1,9907

3 3,6223 12,O211 -0,5908 -2,3512 0,0000
3,0315 10,0579 -0,5908 1,9632

4 3,0315 '10,0579 -0,5648 1,8767 -2.0502 0,0000

2,4667 4,1812 -0,5648 1,8767

5 2,4667 8,1812 -0,529'1 I ,7 577 -1,7732 0,0000
'1,9375 6,4234 -0,5291 1,7 577

6 '1.9375 6,423/ -0,4859 '1 ,6134 -1,52c4 0,0000
1,4517 4,8100 -0,4859 1,6134

7 1,4517 4,8100 -o.4374 1,4520 -1,2916 0,0000
1,0142 3,3580 -o,4374 1,4520

8 1,0142 3,3580 -0,3858 1.2798 -1,0890 0,0000
0,6285 2,O782 -0,3858 1,2798

I 0,6285 2,O782 -o.3327 1,1029 -0,9082 0,0000
0,2958 0,9753 -o,3327 1j029

10 o,2957 0,9753 -o,2807 0,9295 -0 75'15 0,0000
0,0151 0,0458 -o.2807 0,9295

11 0,0000 0,0000 -0,0041 0,0000 0,0133 0,0000
-0,0012 0,0030 -0,0041 -0,0200

12 -0,0012 0,0156 -0,0613 -o.1'175 o,2025 -0,0037

-0,0563 0,1483 -0,0613 -o,'1775

13 0,1108 0,2928 -o,1210 0,3079 0,4079 -0,0075
0,0563 0,1610 -0,1210 0,2779

14 -0,'1108 o,2470 0,1208 0,3109 -0,3960 0,0075
-0,0564 0,1139 0,'1208 0,2809

15 -0,0564 0,1265 0,0613 0,1811 -0,2010 0,0038
-0,0012 -0,0095 0,06'13 o,1211

16 -0,00'12 0,0030 0,0039 0,0200 -0,0133 0,0000
0,0000 0,0000 0,0039 -0,0001

17 0,0037 0,0126 -0,0404 0,1349 -0,1007 0,0000
0,0000 0,0000 -0,04M 0,'1349

18 0,0038 0,0126 -0,0405 0,1355 -0,1007 0,0000
0,0000 0,0000 -0,0405 0,1355

19 0,0037 0,0126 -0,0403 0,1358 -0,1007 0,0000
0,0000 0,0000 -0,0403 0,1358

20 0,0038 0,0125 -0,0407 0,1346 -0,1007 0,0000

My ApXnE (KN.m)
My TElou( (KN.m)

Mz ApXnE (KN.m)
Mz T6louq (KN.m)

Oz ApXn( (KN)

Qz Tilou( (KN)
oy Apxqg (KN)

Qy Talouq (KN)
AqovrKi (KN)

./l
:rpaqrn (KN.m)

4,2077 -2,0163 0,6031 -2,6782
-2,0163

0,5972 0,0000 , a \
12,O7 45 0,5972 I

12,O745 3,6058 0,5890 -2,3532 i ". \,
10,1051 3,0'168 0,5890 ri

4 10,1051 3,0168 -1,8828 0,5630 -2,0522

F-------

F+
l3

T - r ^9968-
I -1 9968

I -1 9694

I -1,9694

I 
M.^o<

-tcT0,6031

0,0000

-oDbDo--_

114,0868
112.4738
I atnl-

I a7252
I J,( Zat

f 3s058-



EPFO: OXTAFONIKO: l:TO: OOTI:MOY YWOYI 9 M 4 flPOBO^EON
KATAEKEYAITHI: EYPOZEPKA HAJKA ABETE MANAPA ATTIKHI-21 05558802

:EAIAA 53

Oy ApxnS (KN)

Qv Ttlou( (KN)
:Tptqrrt (KN.m)My ApXnE (KN.m)

My T6Iou( (KN.m)
Mz ApXqE (KN.m)
Mz Tc^ouq (KN.m)

Qz Apxne (KN)

Qz Telou( (KN)

-1,8828 0,56308,2223 2,4534

5 -1,7638 o,5273 -1,7752

1,926s -1,7638 o,52736,4585

6,4585 1,9265 - 1,6196 o.4840 -1,5224

- 1,6196 0,48404,8389 1.4425

7 4,8389 1,4425 -1,4581 0,4356 -1,2936

3,3808 1,0068 -1,4581

1,0068 -1,2859 0,3839
-1,28592.0948 o,6229

2,0948 o.6229 -1,1090 0,3309 -0,9102 0,0000

0,9858 o,2920 -1,1090 0,3309

10 0 9858 o,2920 -0,9356

0,0502 0,0132 -0,9356

11 0,0001 0,0000 -0,0135 0,0000 0,0040

0.0030 -0,0135 -0,0200

12 -0,0040

0,1410 -o,2M2 -0,1791

IJ 0 3692 o,2774 -0,4033 0,3097 o,1224 -0,0251

o,14480,1878

0,31 11 -0,1188 0,0251

0,4027

0,012615 -0,1880 0,1348 0,2043 0,1806
-0,0008 o,2043 0,1206

0,0200 -0,0040

0,00000,0038 -0,1345 0,0405

0,0000
-0,1350

0,0125 0,0038 -o,13r'2

0,0000 -o,1u2 0,0407

20 0,0126

0,0000 0,0000 -0,1358 0,04M

0,0000

Oy Apx4S (KN)

Qv Talou( (KN)
A(ovrKn (KN)My ApXnE (KN.m)

My Talou( (KN.m)
Mz ApXqS (KN.m)
Mz Ttlou( (KN.m)

Az Apxqs (KN)

Qz T6lou< (KN)

-0,6049 -2,O102 -2,68184,2260 -14,0289

3,7 421 -12,4207 -0,6049 -2,O102

-1,99073,7 421 -0,5990

-1,9907
0,0000-2,35683 3,6223

-10.0594 -0,59083,0315
-2,0558-10,0594 -0,56483,0315

-8.18272,4667
-o,52912,4667
-0,529'l1,9375

0,0000-1,6134 -1,5261-0,48591,9375
-0,48591,4517

0,0000-0,437 4 -1,4520-4,81 '161,4517
-o,4374-3,3596

0,0000-1,0947-0,3858 -1,2798't,0142 -3,3596
-0,3858 -1,27980,6285

0,0000-1,1029 -0,9138-o,3327I 0,6285
-1,1029-0,97690,2958

-o.7 572-0,2807-0,976910
-0,9295-o.2807-o,o47 4

11 0,0000 -0,0041 0,0000 -0,0133 0,0000

I 

AqovrK( (KN)

I

l1{ 0,0000

l6 --E6dd-
--E6dd--

t o 43s6

[8 -fg38-06- | -1,0910 | 0,0000m
I o,27\e I -0,7535 I o,oooo

| 0,2789

I opooo
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Mz Ttlou< (KN.m)
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-o,1422-0,0613-0,0563
0,3130 -0,4078 -0,00750,1 108 0,2488 -0,1210

0,28290,0563 o,1147 -0,1210

0,120814 -0,1108 o,2962
0,'1208 0,2815-0,0564

0,'1796 0,2010 0,003815 -0,0564 0,150'1 0,0613
0, '1 1960,0155 0,0613

-0,00'12

0,0039
-0,1349 0,0000-0,0126 -0,04M
-0,1349-0,0404
-0,1355 -0,1007 0,00000,0038 -0,0126 -0,0405

0,0000 -0,13550,0000
-0,13s8 -0.'1007-0,0403

0,0000 0,0000 -0,0403 -0,1358
-0,'1346 -0,1007 0,0000-0,0125 -0,0407

I

I
0.0000 0,0000 -0,0407 -0,1346

Iuvduoopog EvToTrK6v Meye0cilv (t 8l 1,00*|-101 + 1,00.nO2
0,30.no3 )

:EAIAA 54

:TpaqJn (KN.m)My Apxng (KN.m)
My Ta^ou( (KN.m)

Mz Apxqg (KN.m)

Mz TaIou( (KN.m)
Oz Apxns (KN)

Qz T€Iou( (KN)
oy ApxqE (KN)

Qy Ttlou( (KN)

2,O102 -2,6762-4,2260 14,O274 0,6049
2,O102-3.742',1 12,4192 0,6049
1,9907 -2,4162 0,0000-3,7421

0,5990 1,9907

-2,35120,5908 1,9632

-3,0315 10,0579 0,5908 1,9632

1,8767 -2,0502-3,0315 10,0579 0,5648

-2 4667 8,1812 0,5648

5 -2,4667 8,1812 0,5291 1,7577

6,42U 0,5291 1.7 577

1,6134 -1,52046 -1,9375 6,42U 0,4859

-1,4517 4 8100 0.4859 '1,6134

0,0000-1.4517 4,8100 -1,2916

3,3580
-1,0890 0,00008 -1,O142 3,3580 0,3858

2,O782 0,3858
1,1029

-0,2958 0,9753 o,3327
-0,7515'10 -o,2957 0,9753 o.2807 0,9295 0,0000

0 0458 o,2807 0,9295
0,0000 0,0000 0,0041

0,0012 0,0030 -0,0200
-0,'1175 0,2025 0,003712 0,0012 0,0156 0,0613

0,1483 0,06130,0563
13 o,2928 0,1210 0,3079

-0,0563 0,1610

14 0, 't 108 o,2470 -0,1208 0,3109 -0,3960 -0,0075

0,28090,0564 0,1139 -0,1208
'15 0,0564 0,1265 -0,0613 -0,2010 -0,0038

0,0012 -0,0095 -0,0613 o,1211
16 0,0012 0,0030 -0,0039 0,0200 -0,0133 0 0000

0,0000 0,0000 -0,0039 -0,0001

-0,1007 0,0000
0,0000

18 -0,0038 0,0'126 0,0405 0,1355 -0,1007 0,0000

Zrpaqrrl(KN.m)

I 18

0,0201

I- o.oooo

-0,0405

a$rr112

l-o,oo12 m16 m m
-0,1007 

IF? -T_0;0@Z

I I o,oooo

fr!T,o{lq3]. - l

m

0,0000

t oJ6rB

t13

I0,3115

ACovKll (KN)

F 10.0000T-
w
| 3 | -3,6223 | 12,0211 I o,oooo

I o,oooo

re
0,0000

7 I 0,4374

0,4374

1,4520
1,4520

1,2798

1,2798

| | 1,aft2 I

-0,6285

-0,6285 | 2,0782 0,3327 -0,9082 I o,oooo

I1,1029

--T:op-i5l-
11 I o,oooo | 0,0133 | o,oooo

I o,oo41

I i1r?s
-0,1108 | 0,4079 | o,oo75

| 0,1210 Lo2ne I I I

I 0,1811

IT

| 0,0000 I 0,0404 I 0.1349

{_L!}.7



My ApXrtS (KN.m)
My Tt^ou< (KN.m)

Mz ApXn( (KN.m)
Mz Ta^ou< (KN.m)

Oz ApxnC (KN)

Qz Ta^ou< (KN)
Oy ApxnE (KN)

Qy Telou< (KN)
A6ovKrl (KN) ETpaWq (KN.m)

0,0000 0,0000 0,0405 0,1355
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Mt^og My Apxng (KN.m)
My T6lou( (KN.m)

Apxqg (KN.m)

T610u( (KN.m)
Az

Az

z ApXrlS (KN)

z T,lou< (KN)
OyApxne(KN).i
Qv T6Lou< (KN)

AlovrKn (KN) :TpaVn (KN.m)

I 14,0868 -4,2492 -2,0163 -0,6031 -2,6799 0,0000
'12,4738 -3,7268 -2,0163 -0,6031

2 12,4738 -3,7268 -'1,9968 -o,5972 -2,4199
'12,o7 45 -3,6073 -1,9968 -o,5972

12,O745 -3,6073 -1,9694 -0,5890 0,0000
-0,5890

10,1051 -3,0184 -'1,8828 -0,5630 -2,0539 0,0000
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8,2223 -2,4554 -'1,7638 -o,5273 -1,7769 0,0000
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6,4585 -1,9280 -1,6196 -0,4840 -1,5241 0,0000
4,8389 -1,4440 -'1,6196

7 4,8389 -1,4440 -1,4581 -0,4356
3,3808 -1,0084 -1,4581 -0,4356

8 3,3808 -1,0084 -1,2859 -0,3839 -1,0927 0,0000
2,0948 -1,2859 -0,3839

9 2,0948 -o,6245 -1,1090 -0,91 '19 0,0000
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10 0,9858 -0,2936 -0,9356 -0,2788 -0,7 5s2 0,0000
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4.4. EAeyxog rt,lv OroTopc0v

tr46Aoc 1:OX 1101(5235) Aovo<=O 927 L@=1 Kornvoolo ufAouc: 3

Feuruerprrd ororxrlq 6rqroun(:
MrlroE=0,80 m, A=41 ,41 cm2, Avy=20,71 cm?, Avz=20,71 cm2
ly=2368, 8g cm4, lz=2368, 89 cm4, lt=930,46 cm4, \N y=)Q4,,57 cm3,
\Nz=204,57 cm3, Wypl=281,38 cm3, Wzpl=281,38 cm3

Avroxi u6Aou(:
NRD=884,67 kN, Vy.RD=255,38 kN, Vz.RD=255,38 kN

My.RD=43,70 kN.m, Mz.RD=43,70 kN.m, TRD=6,13 kN.m

Evrorrxn xoroorqon:
Iuv6uoop6g Q6prroqE:1 (1,35.nO1 + 1,50*l-l<D5)

Ned=-3,62 kN, My.ED=40,31 kN.m, Mz.ED=0,00 kN.m, Vy.ED=O,00 kN,

Vz.ED=6,73 kN, Ted=0,39 kN.m

Irorxeio Auvtouo0:
MrlroE Auyropo0 ly=O,800 m, ZuvreAeorrlE Auytopo6 By=g,800
MIroE Auyrol-ro0 lz=0,800 m, ZuvreAeorqE Auyropo0 Bz=0,800
Auyqp6rqro Ay=8,462, Auyrlp6rqro ltz=8,462
Merulrrroi ouvreAeor6g Xy='l ,000, Xz=1,000, XLT='l ,000

IxeOrqou6(:
Vy.EdA/y.Rd = 0,00 / 255,38 = 0,000 (6.2.6 EN 1993.1.1:2005)
Vz.EdA/z.Rd = 6,731255,38 = 0,026 (6.2.6 EN 1993.1.1:2005)
n6YoS=0,026

NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =-3,62 1884,67 + 40,31 143,70
+0,00/ 43,70=0,927 (6.2.9 EN 1993.1.1:2005)

T rrd oror eio 6roro

,2O m, A=41 ,41 cm2, Avy=29,7, cm2, Avz=20,71 cmZ

cm4, lz=2368, 89 cm4, lt=930,46 cm4, W y=204, 57 cm3,

cm3, Wypl=281,38 cm3, \Nzpl=281,38 cm3

A U

\,t\lz=

,67 kN, Vy.RD=255,38 kN, Vz.RD=255,38 kN

ANOAEKTO

MriAo<2: OX 1101(S235) Aovoc=0,807 ZQ=1 Kqrnvooiq u6AouE: 3

ANOAEKTO
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My.RD=43,70 kN.m, Mz.RD=43,70 kN.m, TRD=6,13 kN.m

Evrqrrrf rqrdorqon
Iuv6uoop6g O6prro4E:1 (1,35*nO1 + 1,50"1-lO5)

Ned=-3,27 kN, My.ED=35,12 kN.m, Mz.ED=0,00 kN.m, Vy.ED=0,00 kN,

Yz.ED=6,24 kN, Ted=0,39 kN.m

Irotxeiq Auvtouo0:
Mrlxog Auyropori ly=0,200 m, ZuvreAeorrlE Auyropo0 By=1,000
M4rog Auyropo0 lz=0,200 m, IuvreAsorqg Auyropo0 Bz=1,000
Auyq p6rqro )ry=2,644, Auyq p6rqro l,,z=2,644

Mercrrrrrol ouvreAeor6g Xy=1,000, Xz=1,000, XLT=1,000

IveOrqou6c:
Vy.EdA/y.Rd = 0,00 / 255,38 = 0,000 (6.2.6 EN 1993.1.1:2005)
Vz.EdA/z.Rd = 6,24 I 255,38 = 0,024 (6.2.6 EN 1993.1.1:2005)
A6Yog=9,924

NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =-3,27 I 884,67 + 35,121 43,70
+0,00 / 43,70 = 0,807 (6.2.9 EN 1993.1.1:2005)

[-et.ruerprrd ororxeio 6roroun(:
Mqrog=1,00 m, 4=38,34 cm2, Avy=19,1, cm2, Avz=19,17 cm2
ly=1881 ,62cm4,lz=1881 ,62 cm4, lt=739,50 cm4, Wy=175,03 cm3,

W z= 1 7 5,03 cm 3, Wyp I =2 4 1,32 cm3, \N zpl=24 1,32 cm3

Avroxn u6Aouc:

NRD=819,08 kN, Vy.RD=236,45 kN, Vz.RD=236,45 kN

My.RD=37,39 kN.m, Mz.RD=37,39 kN.m, TRD=5,67 kN.m

Evrorrri rqrdoroon
Iuvduoop6E O6prroqE:1 (1,35-nO1 + 1,50.1-lO5)

Ned=-3,18 kN, t\rly.ED=33,88 kN.m, Mz.ED=0,00 kN.m, Vy.ED=0,00 kN,

Vz.ED=6,12 kN, Ted=O,39 kN.m

Irorxelq Auvrouo0:
Mflrog Auyropo0 ly=1,000 m, IuvreAeorqE Auyrol-totl By=1

Mrlrog Auyropo0 lz=1,000 m, IuvreAsorrlE Auyrollori Bz=1

Auyqp6rqro iy=1 4,27 4, Auyrlp6rqro 
^z=1 

4,27 4

Mettrtrtroi ouvreAeor6g Xy=1,000, Xz=1,000, XLT=1,000

\2".

,l
't

vt

,0

MEAo< 3: OX 11 02(5235) A6vo<=0.910 IQ=1 KqTnvooiq u6Aou(: 3

ANOAEKTO
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Zxedrqou6<:
Vy.EdA/y.Rd = 0,00/ 236,45 = 0,000 (6.2.6 EN 1993.1.1:2005)

Vz.EdA/z.Rd = 6,12 I 236,45 = 0,026 (6.2.6 EN 1993.1.1 :2005)

n6Yog=0,026
NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =-3,18 / 819,08 + 33,88 137,39
+0,00 / 37,39 = 0,910 (6.2.9 EN 1993.1 .1:2005)

MdAoc 4: OX 11 03 s235 n6 o<=0.892 IQ-1 Kqr ro 6Aou) NVoo U <: 3

ANOAEKTO

Fecr-luErot xd ororveiq 6rqrouri(:
M[rog=1,00 m, A=35,28 cmZ, Avy=17,60 cm2, Avz=17,64 cm2
ly= 1 466,24 cm4, lz= 1 466,24 cm4, lt=575, 95 cm4, W y=1 47, 8 1 cm 3,
\Nz=147,81 cm3, Wypl=204,33 cm3, Wzpl=204,33 cm3

Avroxn u6Aou<:

NRD=753,71 kN, Vy.RD=2'17,58 kN, Vz.RD=217,58 kN

My.RD=31,58 kN.m, Mz.RD=31,58 kN.m, TRD=5,22 kN.m

Evrqrrrn xqrdorqsn
Iuvduoo;,r69 O6prtoqE:1 (1 ,35-nO1 + 1 ,50-l-l<D5)

Ned=-2,77 kN, My.ED=28,04 kN.m, Mz.ED=0,00 kN.m, Vy.ED=O,00 kN,

Vz.ED=5,56 kN, Ted=O,39 kN.m

Irorxeiq Auyrquo0:
Mrlxog AuyroUorj ly=1,000 m, IuvreAeorqq Auytopo0 By='1,000

Mrlxog Auyropol lz=1,000 m, IuvreAeorqg Auytopo0 Bz=1,000

Auyqp6r4ro ty=l 5,512, Auyq porqro |tz=1 5,512
Marurrrrof ouvreAaor6g Xy=1,000, Xz=1 ,000, XLT=1,000

IxeDrqou6c:
Vy.EdA/y.Rd = 0,00 / 217,58 = 0,000 (6.2.6 EN '1993.1.1:2005)

Vz.EdA/z.Rd = 5,56/ 217,58 = 0,026 (6.2.6 EN 1993.1.1:2005)

A6YoE=9,926

NED/NRD + My.ED/My.RD + MZ.ED/Mz.RD =-2,77 I 753,71 + 28,04 / 31,58
+0,00 / 31 ,58 = 0,892 (6.2.9 EN 1993.1 .1:2005)

T

5: OX 11 04 s235 A6 o =Q 871 I<D=1 Kqr o tq

TO

o orot eiq 6rqro
rl

,00 m, A=32,20 cmZ, Avy=16,1a cm2, Avz=16,07 cm2

6Aou
.)

/:

e
.-l
\,
N
\



EPI-O: OXTAFONIKO: I:TOZ OOTI:MOY YWOY: I M 4 flPOBOAEON
KATA:KEYA:THE: EYPO:EPKA HA/KA ABETE MANAPA ATTIKH:-2105558802

>EAIAA 62

ly=1115,10 cm4,lz=11 15,10 cm4, lt=438,29 cm4, Wy=122,81 cm3,
\Nz=122,81 cm3, Wypl=170,24 cm3, \Nzpl=17O,24 cm3

Avroxn u6Aou(:
NRD=687,91 kN, Vy.RD=198,25 kN, Vz.RD=198,91 kN

My.RD=26,24 kN.m, Mz.RD=26,24 kN.m, TRD=4,77 kN.m

Evrortxri rqroorqon:
Iuvduoopr6g Q6prorlE:1 (1,35-nO1 + 1,50*l-l<D5)

Ned=-2,40 kN, lvly.ED=22,75 kN.m, Mz.ED=O,00 kN.m, Vy.ED=O,00 kN,

Vz.ED=5,03 kN, Ted=O,39 kN.m

Irotxe[q Auvrouo0:
MrlroE Auyrollo0 ly=1,000 m, IuvreAeor4g Auyropo0 By=1,000
MrlroE Auyro1ro0 lz=1,000 m, IuvreAeorqE Auyropo0 Bz=1,000
Auyqp6rqro Ay=16,993, Auyqp6rqro Az=16,993

Meturrtrol ouvreAeor€E Xy=1,000, Xz=1,000, XLT=1 ,000

Ixedrqou6(
Vy.EdA/y.Rd = 0,00 / 198,25 = 0,000 (6.2.6 EN '1993.1.1:2005)

Vz.EdA/z.Rd = 5,03 / 198,91 = 0,025 (6.2.6 EN 1993.1.1:2005)
A6yoE=0,025
NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =-2,40 1687,91 + 22,75 I 26,24
+0,00 / 26,24 = 0,871 (6.2.9 EN 1993.1.1:2005)

Mtitro< 6: OX 11 05(5235) A6vo< =0.843 ZO=1 Kornvooio u6Aou<: 3

l-eoueror rd ororxelq 6rqroun(:
MrlroE=1,00 m, A=29,14 cm2, Avy=14,5, cm2, Avz=14,57 cm2
ly=826,62 cm4, lz=826,62 cm4, lt=324,7 0 cm4, Wy= 1 00,20 cm 3,

Wz=100,2O cm3, Wypl=139,42 cm3, Wzpl=139,42 cm3

Avroxn u6Aou<:

NRD=622,54 kN, Vy.RD=179,71 kN, Vz.RD=179,71 kN

My.RD=21,41 kN.m, Mz.RD=21,41 kN.m, TRD=4,3'1 kN.m

Evrqrrrn rordoroon:
Iuvduoop6g <D6prrorlg:1 ('1 ,35-nO1 + 1,50"1-'l<D5)

Ned=-2,06 kN, tt/y.ED=17,96 kN.m, Mz.ED=0,00 kN.m,

Vz.ED=4,55 kN, Ted=0,39 kN.m

Vy.ED=0,00 kN,

(;s-;-'

ANOAEKTO

Irorxeiq AuvtouoU:
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Mrlrog Auyropo0 ly=1,000 m, :uvrcArqrqE Auyro1rori By=1,000
Mrlrog Auyropo0 lz=1,000 m, IuvretreorrlE Auyropo0 Bz=1,000
Auyrlp6rrlro xy=1 8,7 7 5, Auyqp6rqro lz= 1 8,7 7 5

Meltrrrtro[ ouvreAeor6s Xy=1,000, Xz=1,000, XLT='1 ,000

Ixedrqou6(:
Vy.EdA/y.Rd = 0,00/ 179,71= 0,000 (6.2.6 EN 1993.'1.1:2005)

Vz.EdA/z.Rd = 4,551 179,71= 0,025 (6.2.6 EN 1993.1.1:2005)
A6yoE=9,925

NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =-2,06 1622,54 + 17,96 121,41
+0,00/21,41= 0,843 (6.2.9 EN 1993.1.1:2005)

M6Ao< 7: OX 11 06(5235) A6voq=0,810 Z<D=1 Kqrnvopiq u6trouq: 3

ANOAEKTO

l-strruaror rd ororxsiq 6roroun(:
Mqrog=1,00 m, 4=25,81 cm2, Avy=12,88 cm2, Avz=12,93 cm2
ly=587,18 cm4, lz=587,18 cm4, lt=229,80 cm4, Wy=79,14 cm3, \Nz=79,14

cm3, Wypl=1''l 0,51 cm3, Wzpl=110,5'l cm3

Evrqrrrh xqrdsrqon:
Iuvduoopr6E <D6prroqE:1 (1,35-nQ1 + 1,50*l-l<D5)

Ned=-1,75 kN, t\Iy.ED=13,63 kN.m, Mz.ED=0,00 kN.m, Vy.ED=o,00 kN,

Vz.ED=4,11 kN, Ted=0,39 kN.m

Irolxeiq Auyrquo0:
Mrlrog Auyropo0 ly=1,000 m, IuvreAeoiqE Auyropo0 By=1,000
MrlroE Auyrol-ro0 lz=1,000 m, IuvreAaorqg Auyrolrorl Bz=1,000
Auyqp6rqro Ay=20,966, Auyqp6rqro Az=20,966
Mertorrrol ouvreAeordE Xy=O,995, Xz=0,995, XLT=1,000

Ixe6rqou6<:
Vy.EdA/y.Rd = 0,00/ 159,50 = 0,000 (6.2.6 EN 1993.1.1:2005)
Vz.EdA/z.Rd = 4,11 1158,85 = 0,026 (6.2.6 EN 1993.1.1:2005)
A6yo50,026
NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =-1,751548,57 + 13,63 I 16,91
+0,00 / 16,91 = 0,810 (6.2.9 EN 1993.1 1:2005)

\

Avroxn u6Aou<:

NRD=548,57 kN, Vy.RD=159,50 kN, Vz.RD=158,85 kN

My.RD=16,91 kN.m, Mz.RD=16,9'l kN.m, TRD=1,27 kN.m

I
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Kqrnvooio u6Aou<: 3

ANOAEKTO

l-et ruerotrd orot ve iq 6tqrouric:
MrlroE=1,00 m, A=23,03 cm2, Avy='l 1,52 cmZ, Avz=11,52 cmZ

ly=4o8,24 cm4,lz=408,24 cm4,lt=160,10 cm4, Wy=62,04 cm3, Wz=62,04

cm3, Wypl=87,09 cm3, Wzpl=87,09 cm3

Avroxh u6Aouq:

NRD=486,23 kN, Vy.RD=142,03 kN, Vz.RD=142,03 kN

My.RD=13,25 kN.m, Mz.RD=13,25 kN.m, TRD=3,41 kN.m

Evrurrrri rqrdorqon
Iuvduoop6g O6prrorlE:1 ('1,35-nOl + 1,50"fl<D5)

Ned=-'1,47 kN, My.ED=9,72 kN.m, Mz.ED=0,00 kN.m, Vy.ED=0,00 kN,

Yz.ED=3,7 1 kN, Ted=0,39 kN.m

Irorxelq Auvrouo0:
Mqrog Auyropoti ly=1,000 m, IuvreAeor[E Auytopo0 By=1,000
Mqrog Auyropori lz=1,000 m, :uvreA€orqE AuytopoU Bz=1,000
Auyqp6rqro iy=23,7 52, Auyqp6rqro 

^z=23,7 
52

Marulrrroi ouvreAsoras Xy=O,988, Xz=0,988, XLT=1,000

IxeOrqou6(:
Vy.EdA/y.Rd = 0,00 / 142,03 = 0,000 (6.2.6 EN 1993.1.1:2005)

Vz.EdA/z.Rd = 3,71 I 142,03 = 0,026 (6.2.6 EN 1993.1 .'1:2005)

A6yog=9,926
NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =-1,47 1486,23 + 9,721 13,25
+0,00 / 13,25 = 0,737 (6.2.9 EN 1993.1.1:2005)

M6Ao< 9: OX 11 08(5235) A6voc=0.630 IO=1 Kqrnvooio u6Aou<: 3

l-etrruerorxd oro rveio 6rqrouric:

Mqrog=1,00 m, A=19,97 cm2, Avy=9,99 cm2, Avz=9,98 cm2

ly=266,35 cm4,lz=266,35 cm4, lt=104,52 cm4, Wy={$,32 cm3, \Nz=46,32

cm3, Wypl=65,49 cm3, Wzpl=65,49 cm3

Avroxi u6Aou<:

NRD=417,86 kN, Vy.RD=123,16 kN, Vz.RD=123,16 kN

My.RD=9,90 kN.m, Mz.RD=9,90 kN.m, TRD=2,96 kN.m
6qY,
- /,:'j'.t

l,i1i 
'

\i,l,S...,

\rof

/,

'tQ

ANOAEKTO

Evrqrrrf rordorqon:
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Iuv0uoopr6g <D6prroqE:1 (1,35-nO1 + 1,50-nO5)
Ned=-1,23 kN, tVly.ED=6,20 kN.m, Mz.ED=0,00 kN.m, Vy.ED=0,00 kN,

Vz.ED=3,34 kN, Ted=0,39 kN.m

Irorxeiq Auvrotro0:

MqroE Auytopo0 ly=1,000 m, IuvTE^torqg Auytopoo By=1 ,000
M[xoE Auyropo0 lz=1,000 m, IuvreAesrqg Auytopoti Bz='l ,000
Auy4p6rqro Ly=27 ,382, Auy4p6r4ro lz=27 ,382
Merorr roi ouvTeA€oT6S Xy=O, 979, Xz=O,97 9, XLT= 1, 000

Ixedrqou6(:
Vy.EdA/y.Rd = 0,00 / 123,16 = 0,000 (6.2.6 EN 1993.1.1:2005)

Vz.EdA/z.Rd = 3,34 I 123,16 = 0,027 (6.2.6 EN 1993.1.1:2005)
A6Yo6=9,927

NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =-1 ,23 I 417,86 + 6,20 / 9,90
+0,00 / 9,90 = 0,630 (6.2.9 EN 1 993.1 . 1 :2005)

MiAo< 10:OX 11 09(5235) A6vo<= 0.433 IQ=1 Kqrnvooio u6Aou<: 3

l-euruerorrd ororveiq 6rqTouri(

Mrlrog=1,00 m, A=16,90 cm2, Avy=6,45 cm2, Avz=8,45 cm?
ly=161,89 cm4,lz=161,89 cm4, lt=63,58 cm4, Wy=32,90 cm3, \Nz=32,90

cm3, Wypl=46,97 cm3, Wzpl=46,97 cm3

Avroxn uiAouq:
NRD=349, 1 2 kN, Vy. RD='l 0 4,22 kN, Vz. RD=1 04,22 kN

My.RD=7,03 kN.m, Mz.RD=7,03 kN.m, TRD=2,50 kN.m

Evrqrrrh KOTOOTOOn:

Iuvduoop6E O6prroqg:1 (1,35*nO1 + 1,50"11<D5)

Ned=-1,02 kN, My.ED=3,02 kN.m, Mz.ED=0,00 kN.m, Vy.ED=0,00 kN,

Vz.ED=3,01 kN, Ted=0,39 kN.m

Irorxeiq Auvrouo0:
Mrlxog Auyrol.ro0 ly=1,000 m, IuvreAeorrlE Auyropo0 By=1,000
M KOg Auyrol.ro0 lz=1,000 m, IuvreAeorqg Auytopo0 Bz=1,000

ro Ay=32,3 1 
g, Auyqp6rqro hz=32,310

uvreAeordE Xy=o,967, Xz=o,967, XLT=1 ,000

0,00 t 104,22 0,000 (6.2.6 EN 1993.1.1:2005)

N UYn

3 01 I 104 22 0,029 (6.2.6 EN 1993.1.1:2005)

ANOAEKTO

:)o
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A6yog=0,029
NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =-1 ,02 I 349,12 + 3,02 I 7,03
+0,00 / 7,03 = 0,433 (6.2.9 EN 1 993.1 . 1 :2005)

t\4flo< 11: u 120x30x5(S235) A6voq=0,001 IO=1 Kqrnvoplq u6Aou<: 3

fetouerorrd ororxeiq 6rqroun(:
Mqrog=0,30 m, 4=8,50 cm2, Avy=5,75 cm2, Avz=2,75 cm2
ly=154,71 cm4,lz=5,4O cm4, lt=0,79 cm4, Wy=25,78 cm3, Wz=2,34 cm3,
Wypl=32,38 cm3, Wzpl=4,37 cm3

Avroxn u6Aou<

NRD=181,59 kN, Vy.RD=33,92 kN, Vz.RD=70,92 kN

My.RD=5,51 kN.m, Mz.RD=0,50 kN.m, TRD=O,09 kN.m

Evrorrrn rqrdorqon:
Iuv6uoop6g O6prrorlg:1 (1,35*nO1 + 1,50-l-l<D5)

Ned=0,00 kN, My.ED=O,01 kN.m, Mz.ED=0,00 kN.m, Vy.ED=0,03 kN,

Vz.ED=0,04 kN, Ted=O,00 kN.m

Irorxeio Auvrouo0:
MqroE Auytol.ro0 ly=0,300 m, IuvreAeorqE Auytol.rori By=O,500
MqxoE Auyrollo0 lz=0,300 m, IuvreAeorqg Auyropo0 Bz=0,500
Auyqp6rqro Ay=3,51 6, Auyrlp6rqro Az= 1 8,81 9

Melc,rrrxoi ouvreAeorfE Xy=1,000, Xz=1,000, XLT=1,000

Ixedroou6<
Vy.EdA/y.Rd = 0,03 / 33,92 = 0,001 (6.2.6 EN 1993.1.1
Vz.EdA/z.Rd = 0,04 I 70,92 = 0,001 (6.2.6 EN 1993.1.1

A6yog=0,001

tvletroq '1 2: u 120x30x5(S235) Aovoq=0,499 ZQ=1 Kqrnvopio p6Aouq. 3

ANOAEKTO

[-etlruerorxd ororxslq 6rqrouf c
Mrlrog=O,90 m, A=8,50 cm2, Avy=5,75 cm2, Avz=2,75 cm2
ly=154,71 cm4, lz=5,40 cm4, lt=0,79 cm4, Wy=25,78 cm3, Wz=2,34 cm3,
Wypl=32,38 cm3, Wzpl=4,37 cm3

Avroxn u6Aou<:

2005)
2005)

,/
NRD=181,59 kN, Vy.RD=33,92 kN, Vz.RD=70,92 kN

ANOAEKTO
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My.RD=5,51 kN.m, Mz.RD=0,50 kN.m, TRD=0,09 kN.m

Evrqrrrn Kqrdqrqon:
Zuvduoop6g <D6prroqg:1 (1 ,35"nQ1 + 1 ,50"1-lQ5)
Ned=0,00 kN, My.ED=0,70 kN.m, lvlz.ED=0,19 kN.m, Vy.ED=0,24 kN,

Yz.ED=1,05 kN, Ted=O,04 kN.m

Irorxe iq AuvrouoU
Mqrog Auyrollo0 ly=0,900 m, :uvTrAror4g Auyropo0 By=O,500

Mqrog Auyropo0 lz=0,900 m, IuvrrAeorrlg Auyropo0 Bz=0,500
Auyqp6rqro Iy=1 0,548, Auyrlp6rqro Az=56,458

Merorrroi ouvrtAsor6s Xy=1,000, Xz=O,785, XLT=1,000

Ixedrqou6(:
Vy.EdA/y.Rd = 0,24 I 33,92 = 0,007 (6.2.6 EN 1993.1 .1:2005)
Vz.EdA/z.Rd = 1,O5170,92= 0,015 (6.2.6 EN 1993.1.1:2005)
n6YoE=0,0'15

NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =0,00 / 181,59 + 0,70 / 5,51
+0,19 / 0,50 = 0,499 (6.2.9 EN 1993.1 .1 :2005)

N^iAo< 13: u 120x30x5(S235) Aovoc=0,984 IQ=1 Kqrnvopiq u6Aou<: 3

Feouerprrd oTorxrio OtoreuDe
MrlroE=0,45 m, ,4=8,50 cm2, Avy=5,75 cm2, Avz=2,75 cm2
ly=154,71 cm4,lz=5,40 cm4, lt=0,79 cm4,\Ny=25,78 cm3, \Nz=2,34 cm3,
Wypl=32,38 cm3, Wzpl=4,37 cm3

Avroxn u6Iou<:
NRD=181,59 kN, Vy.RD=33,92 kN, Vz.RD=70,92 kN

My.RD=5,51 kN.m, Mz.RD=0,50 kN.m, TRD=0,09 kN.m

Evrqrrrn xqrdorqqn:
Iuv6uoop6g <D6prtorlE:1 ('l ,35-nOl + 1,50.1-1<D5)

Ned=0,00 kN, My.ED=1,39 kN.m, tVlz.ED=0,37 kN.m, Vy.ED=0,42 kN,

Yz.ED=1,57 kN, Ted=0,09 kN.m

eiq Au o OU:

uyropo0 ly=O,450 m, IuvreAeorqE AuytopoU By=O,500

uyro;ro0 lz=0,450 m, IuvreAeorqg Auyropo0 Bz=0,500
ru |ty =$,27 4, Auyq p6rqro |tz=28,229

V

t.

AuY

K9 I ouvreAeorfg Xy=1,000, Xz=0,949, XLT=I ,000

ANOAEKTO

;-:::.,. \

sa!!v
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Ixedrqou6<:
Vy.EdA/y.Rd = O,42 I 33,92 = 0,012 (6.2.6 EN 1993.1 .1:2005)
Vz.Edtuz.Rd = 1,57 170,92= O,O22(6.2.6 EN 1993.1.1:2005)
A6yog=0,022
NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =0,00 / 181 ,59 + 1,39 / 5,5'l
+0,37 10,50 = 0,984 (6.2.9 EN 1993.'1.'1:2005)

M6tro< 14: u '120x30x5(S235) A6vo<=0,916 IQ=1 Kornvopio uriAouq: 3

I-etouerorrd ororxeio 6roroun<

Mrlroq=o,45 m, 4=8,50 cm2, Avy=5,75 cm2, Avz=2,75 cm2
ly=154,71 cm4, lz=5,4O cm4, lt=0,79 cm4, Wy=25,78 cm3, \Nz=2,34 cm3,
Wypl=32,38 cm3, Wzpl=4,37 cm3

Avroxi u6Aou(:
NRD=181,59 kN, Vy.RD=33,92 kN, Vz.RD=70,92 kN

tvly.RD=5,51 kN.m, Mz.RD=O,50 kN.m, TRD=O,09 kN.m

IrorxElo Auyrouo0:
Mqrog Auytopo0 ly=o,450 m, IuvreAeorqqAuytolJo0 By=o,500

MqroE Auyropo0 lz=0,450 m, IuvreAeorqE Auytopo0 Bz=0,500

Auyrl p6r 11 ro lry = 5,27 4, A u y q p6r 11 ro ltz=28,229
Merulrrxol ouvreAeorfg Xy=1,000, Xz=0,949, XLT=1 ,000

Ixedrqou6(:
Vy.EdA/y.Rd = 0,42 I 33,92 = 0,012 (6.2.6 EN 1993.1.1:2005)

Vz.EdA/z.Rd = 1,13170,92= 0,016 (6.2.6 EN 1993.1.1:2005)

A6yog=0,016
NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =0,00 / 181,59 + 1,00 / 5,51

+0,37 10,50 = 0,9'16 (6.2.9 EN 1993.1.1:2005)

tvl€A 15: u 120x3 x5 s235 A6 0 4 5 IQ=1 Kqr

l-et.rruarotrd orotYeiq 6toTOUNC:

\I
I:

t
{

MrlroE=Q,gO m, A=8,50 cm2, Avy=5,75 cm2, Avz=2,75 cm

S1.:i:./

ANOAEKTO

Evrqrrxn rqrdorqon:
Iuv6uoop6E O6prtorlg:1 (1,35.nO1 + 1,50"fl<D5)

Ned=0,00 kN, My.ED=1,00 kN.m, Mz.ED=0,37 kN.m, Vy.ED=0,42 kN,

Vz.ED=1,13 kN, Ted=0,09 kN.m

ANOAEKTO
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ly=154,71 cm4, lz=5,40 cm4, lt=0,79 cm4, Wy=25,78 cm3, Wz=2,34 cm3,
Wypl=32,38 cm3, Wzpl=4,37 cm3

Avroxn u6Aou<:
NRD=181,59 kN, Vy.RD=33,92 kN, Vz.RD=70,92 kN

My.RD=S,51 kN.m, Mz.RD=O,50 kN.m, TRD=0,09 kN.m

Evrqrrrn rqrdorqon:
Iuvouoop6E O6prroqE:1 (1,35*nO1 + 1,50"nO5)
Ned=0,00 kN, My.ED=0,51 kN.m, Mz.ED=O,19 kN.m, Vy.ED=0,24 kN,

Vz.ED=0,61 kN, Ted=0,04 kN.m

Irorxeio Auvrouo0:
MIroE Auyropo0 ly=O,900 m, IuvretreorqE Auyroporj By=0,500
M4roE Auyro1ro0 lz=0,900 m, IuvreAeorqg Auyropo0 Bz=0,500
Auyqp6rrlro try=1 0,548, Auyqp6rqro Az=56,458

Met@rtroi ouvrtAeor€g Xy='t ,000, Xz=O,785, XLT=1,000

IxeOrqou6(:
Vy.EdA/y.Rd = 0,24133,92 = 0,007 (6.2.6 EN '1993.1 1:2005)
Vz.EdA/z.Rd = 0,61 / 70,92= 0,009 (6.2.6 EN 1993.1.1:2005)
A6yog=0,009
NED/NRD + My.ED/My.RD + Mz.ED/Mz.RD =0,00 / 181,59 + 0,51 i 5,51
+0,'19 / 0,50 = 0,465 (6.2.9 EN 1993.'1.1:2005)

lVldloc 16: u 120x30x5(S235) A6vo<=0 ,00'l IQ=1 Kornvooiq u6Aou<: 3

I

(.

l-Er.uuerorrd ororxelq 6rqroun(
Mrlrog=0,30 m, A=8,50 cmZ, Avy=5,75 cm2, Avz=2,75 cm2
ly=154,71 cm4, lz=5,40 cm4, lt=O,79 cm4, Wy=25,78 cm3, \Nz=2,34 cm3,
Wypl=32,38 cm3, Wzpl=4,37 cm3

Avroxi pdAouq:

NRD=181,59 kN, Vy.RD=33,92 kN, Vz.RD=70,92 kN

My.RD=5,51 kN.m, Mz.RD=0,50 kN.m, TRD=0,09 kN.m

1,35-nQ1 + 1,50*rl(D5)
kN.m tt/z.ED=0,00 kN.m, Vy.ED=0,03 kN,

,EAIAA 69

ANOAEKTO

*

kN, Ted=O,00 kN.m
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Mqrog Auyropo0 ly=O,300 m, :uvT€AEorRE n uyropoU By=O,500
M4xog Auyropo0 lz=0,300 m, EuvrrAsorns nuyropo0 Bz=0,500
Auyrlp6rqro Ay=3,51 6, Auyqp6rqro Az=1 8,81 9
Metcurtrol quvrE^Eor6g Xy=1,000, Xz=1,000, XLT=1,000

Ivedrqou6(:
Vy.EdA/y.Rd = 0,03 / 33,92 = 0,001 (6.2.6 EN 1993.1.1:2005)
Vz.EdA/z.Rd = 0,04170,92= 0,001 (6.2.6 EN 1993.1.1:2005)
A6yog=g,gg1

4
c !

#BlI^
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4.6. EAeyXoE cryKupitrlv Kqr rTAdKqS Edpdsstrlg
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I
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To rpoprio peTqprpd(ovTqr qTT6 Tov roT6 oTo 0ep6Aro yE 4 qyK0prq qr6
orpoyyuArl pdB6o O 27 mm roXAtoropqp6veE pe oneiptrlpo M27. To
oneipt.rl-ro M27 tya errrgdvero rdoeurv Ab = 4,59 cm2. H 6t6rqtq rulv
oyxupirrlv Eivqt rovovrr6 rerpdyrlrvo pe nAeupd 26,00 cm crlg ovtrlr6pcr.t

o;66ro.

Evrqrrrd pey60q pe ouvreAeor6g oogoAeioE rqrd rov EYPOKOAIKA 3

An6 rov ouv6uoo;,r6 goprioeu.rv 1 pe ouvreAeor€E oogotreioE (oeAi0o 49)
npor0rrrouv rq rdrurOr gvrorrrd pey60q yro Trlv ordOp4 +Q,Q;

M = 40,31 KN.m = 4031 KN.cm

Q = 6,73 KN

N = 3,62 KN

Mo = 0,3901 KN.m = 39 KN.cm

Ae6opdvo

Pon[ rdpqecog

Opr(6vrro 6rorpqrro goprio

Koror6pugo o(ou16 <poprio

Ponq orp6qeurE

abl = 26,00 cm

ape = 40,00 cm

ape = 0,400 m

te = 2,00 cm

hP = 15,0 cm

hp = 0,150 m
tP = 1,00 cm

lp = 4,04 cm

db =27 mm = 2,70 cm

Ab = 4,59 cm2

dp = 45,20 mm = 4,520 cm

l-lAeupd rerpoytilvou oyru pirrlv

l-lAdroE nAdxog edpdoeurE

lloXog nAdrog edpdoet.16
'Yqog nrepuylt,rv

IdXog nrepuylc,.tv

Mrlrog nre puyiurv

ArdperpoE oyrupiou
Errr<pdvero rdoetrrv onet pcit poroE

Ardperpog neprrolAiou

dbl =abl xV2 =26,00xV2 =36,77cm
dbl2 = dbl l2=36,77 l2= 18,4cm

Tqyulvr169 ropp6E

dr
)4

4,00 cm

ak = 22,17 cm

ArdtrrerpoE roppo0
l'lAdrog oXroyurvtro0 rop;.toti

,r
c.

t d = dbl2 - (dk + dp) / 2 - .1
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dpr = 18,4 - (22,17 + 4,520) I 2 - 1 =4,0 cm = 0,040 m

BdpoE rrlg ntrdroE edpdortrls

Bne = ape'x te x 78.5

Bne = 0,4002 x 2,00 x 78,5 = 25,1 Kp = 0,25 KN

Bdpog rtov nTspuyitav

Bnr=4xdprxhpxtpx78.5
Bnr = 4 x 0,040 x 0,150 x 1,00 x 78.5 = 1,9 Kp = 0,02 KN

IuvoArx6 o(ovr16 goprio

Nt= N + (Bne + Bnr) x 1.35 = 3,62 + (O,25+ 0,02) x 1.35 = 3,97 KN

It/6yroro goprio ev6g oyrupiou

Psdl =M/(ablx2)+11174
Psdl = 4031 I (26,00 x2) + 3,97 / 4 = 78,51 KN

To oyxOpro xorooreud(ovrqr o116 XdAuBo nor6rqrqrog Fe 360

fu = 360 N/mm'= 36,0 KN/cm'?

Ym2= 1,25

'Opto Opo0oecog

IuvreAeor4E oogoAeiog

AvroXrl ev6g oyruplou M27 oe egeAruopr6

Prd = 0,9 xAb xfu /Ym2
Prd = 0,9 x4,59 x 36,0 / 1,25 = 1't8,97 KN

Psdl /Prd =78,51 1118,97 =0,660< 1 OK

'EAeyXog rulv oyrupirlrv rord rov droyritvro ritovo "AA"

H pon4 odpoveiog eivor q i6ro Ue TouS o(ove6 "XX" rqr "YY"

Anoordoerg rov oyruplrllv qn6 Tov dloytirvro d(ovo "AA" I (r

Xd = abl x COS(45') = 26,00 x COS(45') = 18,385 cm

+f

X
r,\

,-s
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M6yroro gopTio Ev6g qyKUpiou

Psd2 = M / (XO x2) + Nt I 4= 4031 / (18,385 x2) + 3,97 /4 = 110,6 KN

Psd2/Prd = =110,61 118,97 =0,930<1 OK

MAX(Psdi/ Prd)= 9,939

'EAeyXoE rurv oyxupir,,rv oe 6rdrprloq

Anoordoerg rcrlv oyrupiu.rv qrr6 ro r6vrpo BopouE

d1 = Xd = 18,4 cm4

l-loArrrl ponrl odpoveiog

Jp = 4 x Ab x d2 = 4 x 4,59 x 18,4' = 6205,7 cm4

Arorp4rrrd goprio

Qsd=MoxdxAblJp+Ql4
Qsd = 39 x 18,4 x 4,59 I 6205,7 + 6,73 I 4 = 2,21 KN

AvroX[ rou onerpci.ll.roros svos oyrupiou oe drdrpqoq

Qrd=0,5xAbxfu/Ymb
Qrd = 0,5 x 4,59 x 36,0 / 1,25 = 66,1 KN

Qsd/Qrd =2,21 166,1 =0,033 < 1 OK

M(rog oyrupiou

fu = 360,0 Mpa

Iripgtrrvo pe rov EKOI 2000 yto pdB6o pe poBdciloetg Kol oKUp66tpq

C20125 q rdoq ouvdgrog elvot

2,3 Mpa

trlvq p€ rov EKOI 2000 yro oyripto ltrlpiE 4ptrurAlxd dyxtorpopv

I

A?

o= I,oo

:i.-\

I
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Bqorx6 pRKoE qyK0ptllonS

lb=dbl4xfu/(fbdxYm)
lb = 2,7O / 4 x 360,0 I (2,3 x 1,251 = 84,5 cm

lbinet = o x lb x MAX(Psd / Prd)

lbinet = 1,00 x 84,5 x 0,930 = 78,6 cm

lbmin = MAX(0,3 x lb, 10 x db)

lbmin = MAX(0.3 x 84,5 , 10 x2,70) = 27,0 cm

L = MAX(lbinet , lbmin)= 78,6 cm

l-1Adro e6pdoeulg

tp

i I
. KENTPA BAPOYI

1

N

=
o-
-c

I

I

I

N

I
i

=
c)

I

I

I

I

_o
-:z

I

!

ape

I
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H nAdxq e6pdoer.rlE ror ro rrrep0yrs rqrqoreud(ovrot on6 XdAuBo
nor6rqroE Fe 360

Iy = 235 N/mm2 = 23,5 KN/cm2

fu = 360 N/mm2 = 36,0 KN/cm'?

Ymo = 1,10

Kordrot4 OtoroprlE oe xorqyoplo

l-ro XdAuBo Fe 360 1 00

Koppr6E

'Opro AropporlE
'Opro Opo0oeurg

IuvreAeorqE oogoAeiog

t

tw=tp=1,0cm
d=hp=15,0cm

[1dXog nrepuyirrlv
'Yqog nrepuylrr.rv

d /tw = 15,0 I 1,0 = 15,0 < 754 = 75,00

'Apo rorrlyopio 1

KdUVn rqrd rov dtovo 1-1

An6orooq rurv oyrupitrrv qrr6 rov dtovo 1-1

"1 
= (dbl - dr) I 2 = (36,77 - 22,17) I 2 = 7,3 cm

Ponq rdpqeog xord rov d(ovo 1-1

Msdl = Psd2 x s1 = 110,6 x7,3 = 807,3 KN.cm

l-eulperprro orotXelo rqE ropr1E "1-1"

dpe = ape xY 2 -- 40,00 x V 2 = 56,6 cm

L1 'l = dpe - dr = 56,6 - 22,17 = 34,4 cm

gdvere6

tp x hp = 1,00 x 15,0 ='15,0 cm'z

te x L1 1 = 2,00 x 34,4 = 68,8 cm'

0
Aa I'+

H

T

,r'

TTI



EPI-O: OXTAFONIKO: l:TO: OOTI:MOY YWOY:9 M 4 flPOBOAEON
KATAIKEYATTHI: EYPOEEPKA HI1,/KAABETE MANAPA ATTIKHE-2105558802

IEAIAA 78

A = 41 + A2 = 15,0 + 68,8 = 83,8 cm2

K6vrpo Bripoug €Treqvsrd)v

Y1 =te +hpl2=2,00+15,0 l2 =9,50cm
Y2 = le I 2 = 2,00 I 2 = 1,00 cm

Irarrrfg por6g qdpqvsiqg

51 = Al x Y1 = 15,0 x 9,50 = 142,50 cm3

S.2= A2 x Y2 = 68,8 x 1,00 = 68,79 cm"

S = 51 + 52 = 142,50 + 68,79 = 211,29 cm3

Ykb = S lA=211,29183,8=2,52cm

J1 = tp xhp" 112 = 1,00 x 15,03 112=281 ,3cm4
J2=L11 xte3/ 12=34,4 x2,003 112=22,9cm4

Ji'=Ji+Aix(Ykb-Yi),

J1' = 281,3 + 15,0 x (2,52 - 9,50)'z = 1011,7 cm4

J2' = 22,9 + 68,8 x (2,52 - 1,001'= 192,, 
" 

O

J = J1' + J2' = 1011,7 + 182,2 = 1193,9 cm4

Anoordoerg r@v crKpoiuJv lvcbv qrr6 Tov Ktvrpopqptr6 d(ovo

yw1 = Ykb = 2,52 cm

yw2 = hp + te - yw1 = 15,0 + 2,00-2,52= 14,48cm

yw = MAX(yw1, yw2) = 14,48 cm

Evepy6g ponrl uvnordosos TnS rop4g "1-1"

Weffl = J / yw = 1193,9 I 14,48= 82,46 cm'

Ponig odpoveiog

Pon6E odpoveioE rord rov revrpoBoprr6 dtovo

'-\ "

Ttrrr --'lil J Iw
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AvroXrl oxe6rqopo0 TnE drqroUng or KqpWn

Mrdl = Weffl x fy / Ymo = 82,46 x23,5 I 1,10 = 1761,7 KN.cm

Msdl /Mrd1 = 807,3 11761 ,7 =0,458< 1 OK

K<iUVn Kqrd Tov olova2-2

.2 = (dbl -dk) I 2-lp = (36,77 -22,17) I 2 - 4,04= 3,26 cm

Pon[ orrlv rcpq"2-2"

Msd2 = Psd2 x s2 = 110,6 x3,26 = 360,6 KN.cm

Milrog qgrcpqg2-2

522 = ((dpe - dk) I 2 -lp) x 2

122 = ((56,6 - 22,17) I 2 - 4,04) x 2 = 26,32 cm

Evepy6E ponq ovrordqt@E TnS rcp\g"2-2"

\Netl2=l22xte2 l6
\Nefl2=26,32x2,002 l6 ='l 7,55 cm3

AvroXil oXe6roopo0 rqg droroprlg oe rdpqrl

Mrd2 = Weff2 x fy / Ymo = 17,55 x23,5 I 1,10 = 374,8 KN.cm

Msd2/ Mrd2 = 360,6/ 374,8= 0,962 < I OK

ATI

iN

Arr6orooq Tou syKupiou qrr6 Tov rov dtovo 2-2

\
t

U
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EAeyXoE Trlg oxrqycDvrKrlg Orqroprls ornv rrsproxn ps eup[6q pr rov
EN-40-3-3
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To evrortxo p€y6en ornv oTdepn +0,800 m yro rov ouv6uoop6
qopTioE(r)v 1 (oeAi6o 49) eiVor:

:EAIAA 82

N=3,3KN
Q=6,2KN
M = 35,1 KN.m

M = 351 1,6 KN.cm

A(ovrx6 goprlo
Arorpqrr16 goprio
Ponrl rdpqeoE

Ponrl rdpqlecog

To eAdoporo nou onoreAo0v rrlv 6rorop4 rorooreud(ovrqr on6 XdAuBo
nor6rqroE Fe 360

fy = 235 N/mm2

fy = 23,5 KN/cm2

fu = 360 N/mm2

fu = 36,0 KN/cm2

opro 6ropporlg

opro 0pduoeog

Irorleio rng oxTqytl.tvrxrlE droropqE orqv ordOpq +0,800 m

azi = 20,941 cm e(c,rreprr6 nAdrog 6roroprlg
t = 0,6 cm ndXo6 eAdoporog

azi=azo-2xt
azi = 20,941 - 2 x 0,6 = 19,741 cm e(oreprx6 nAdrog droropqg

azm = azo -t
azm = 20,941 - 0,6 = 20,341 cm p6oo nAdrog 6toropqg

IrorXeio 0up16o9

U=8,0cm
tl = 4,0 cm

bl = 0,4 cm

dvorypo 0upi6oE'
ndloE evrolurrrqg AdpoE

nAdroE evroXurrrqE Adpo6

Um = U + 2 x (tl + 1,5 x t) x cos(45')
Um = 8,0 +2x(4,0 + 1,5 x 0,6) xcos(45,0') = 14,930cm

Cm = azm xtan(22,5")
Cm = 20,341 xtan(22,5') = 8,426cm

u1 =(Cm-U)/2
u1 = ( 8,426 - 8,0) / 2 = 0,213cm

(.-\

t.r

-t

-\ 
I

I



EPTO: OXTATONIKOI IZTO: OOTI:MOY YVOYI 9 M 4 flPOBOAEON
KATAIKEYAZTHE: EYPQIEPKA HI/KA ABETE MANAPA ATTIKHE-21 05558802

'EAIAA 
83

ud = ul / cos(45') = 0,213 / cos( 45') = 0,301cm

Emgdvereg 6rorop(g

Al = bl x tl = 0,4 x 4,0 = 1,60 cm2

Ao = 0,8284 x (azo2 -aziz)

Ao = 0,8284 x (20,9412 - 19,7412) = 40,44 cm2

Aud = ud x t = 0,301 x 0,6 = 0,18 cm2

Acm = Cm xt= 8,426 x 0,6 = 5,06 cm2

Aeff = 2 x Al + Ao - 2 x Aud -Acm

Aetf = 2x 1,60 + 40,44 - 2 x0,18- 5,06 = 38,23 cm'?

Kfvrpo Bdpoug

y1 = azm I 2 - (ud + I I 2 - t + tl I 2 + bl I 2) x cos(45')
yl = 20,341 I 2 - (0,301 + 0,6 I 2- 0,6 + 4,0 I 2 + 0,4/2 ) xcos(45")
yl = 8,614 cm

yo = 0,00 cm

ycm=azm l2=20,341 l2=10,171 cm

Irorrr6E pon6g

S=Axy

Sl = 1,60 x 8,614 = 13,783 cm3

So = 40,44 x 0,000 = 0,000 cm3

Sud = 0,18 x'10,064 = 1,817 cm3

Sq, = 5,06 x 10,',l71 = 51,416 cm3

2xSl +So-2xSud-Scm
2 x 13,783 + 0,000 - 2 x 1,817 - 51,416 = -27,485 cm3

P

.t

yud=azml2-u1 l2
yud = 20,341 I 2 - 0,213 I 2 = 10,064 cm

\sf2



EPFO: OXTAFQNIKO: l:TO: OOTI:MOY YVOYI I M 4 IPOBOAEON
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TEAIAA 84

K6vrpo Bdpoug ouve6rou droropqE

Jl = tl/ cos(45') x (blx cos(45"))31 12

Jl = 4,0 / cos(45') x (0,4 x cos(45'))3 I 12 = 0,01 cm4

Jo = 0,0547 4 x (azo4 - azi4)
Jo = 0,05474 x (20,941^4 - 19,741^4) = 2213,39 cm4

Jud = t / cos(45") x u13 I 12

Jud = 0,6 / cos(45') x 0,213^3 I 12 = O,00 cm4

Jcm = Cm xt3 I 12

Jcm = 8,426 x 0,6^3 I 12 = 0,15 cm4

J'=JxAx(ykb-y)'

Jl' = 0,01 + 1,60 x (-0,719 - 8,614)'z = 139 cm4

Jo' = 2213,39 + 40,44 x (-0,719 - 0,000)' = 2234 cm4

Jud' = 0,00 + 0,18 x (-0,719 - 10,064)'z = 21 cm4
Jcm' = 0,15 + 5,06 x (-0,719 - 10,171)2 = 600 cm4

Je'tf = 2x Jl' + Jo' - 2 x Jud' - Jcm'

Jefl = 2x 139 + 2234 - 2x 21 - 600 = 1871 cm4

Anooroo4 rou rdvrpou Bdpoug on6 r4v orpolo ivo

W = azo l2-ykb
W=20,941 l2--0,719 = 11,190cm

Ponrl ovrrordoeurE

Weff = Jefft / yw = 1871 I 11,19O = 167 ,25 cm3

-EAeylog 
oe r<ipg11

l:.1 i,i i

!., '.,i
'Fi:,); ,- .';''

Msd = M = 351 1,57 KN.cm

ykb=St/At
ykb = -27 ,485 I 38,23 = -0,719 cm

Pontig odpoveioE

I
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'EAIAA 
85

AvroXq sE Kdprln

Mrd = Weff x fy / Ymo = 167,25 x23,5 I 1,1 = 3573,00 KN.cm

Msd/Mrd =3511,57l 3573,00=0,983< 1 OK

'EAeylog oe 6rdrpr1o4

Qsd=Q=6,24KN

AvroXq oe Ordrpqorl

Ad = 2 x cm x l=2x8,426 x0,6 = 10,11 cm'? Enr<pdvero Ororprloecr.rE

t = V(23,51ty) = V (23,5 I 23,5) = l,gg

kr = 5,34

Av=Cm l(37,4xexVKr)

trv = 8,426 I (37,4 x'1,00 x V 5,34 = 0,097

11 = fy I V 3 = 23,5 / V 3 = 13,568 KN/cm2

12 = (1 - 0,625 x (Iv - 0,85)) x 11

12 = (1 - 0,625 x (0,097 - 0,85)) x 13,568 = 19,949 KN/cm2

13 = 0,9 I )tv x12 = 0,9 / 0,097 x 19,949 = 184,162 KN/cm'?

Enerdq Av <= 0,8 rba = 13,568 KN/cm2

Qrd=46xrba/Ym
Qrd = 10,11 x 13,568 I 1,1 = 124,71 KN

-EAeylog 
oe otovrx6 goprio

sd=N=3,27KN

r

r

=Aeffxfy/Ym
= 38,23 x23,5 I 1,1 = 816,63 KN

Qsd/ Qrd =6,241124,71= 0,050 < 1 OK

\r
,\--lr,glr]}
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q= Nsd/Nrd= 3,27 1816,63 =0,004< 1 OK

1-n= 1 -0,004=0,996>Msd/Mrd=0,983 OK

Qrd2 = Qrd I 2 = 124,71 /2 = 62,35 KN

Qsd/Qrd2 =6,24162,35 = 0,100 < 1 OK

TE,\IAA 116

1r .[t ()

h
'7
a4

7-

r,

t

C
E

'1 I tt, I

0 U,i

ij

/.i
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To 0epr6Aro KqrqoKeud(tTqr qfi6 oKUp60tpq C20125 Kot tivqt Otqordoetrlv

1.3 x '1.3 x 1.1 m
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'EAIAA 
88

An6 rov ouv0uqop6 goprisEtrrv 3 Xtrrpig ouvrtAeoT6g qoqqAtiqg (oeAi6o

50) npor0nrouv rq KdToer rvTqrKd ptyfen yrq rnv oTdepn +0,0'

An6 rov ouvduoop6 gopTioetrtv 1 pe ouvreAeor6E qogqAtiqg (oeAI6o 49)

TTpoKoTrTouv rq KdT(l)er evTqTrKd pey60q yrq rrlv ordoprl +Q,g;

Koro16pugogoprio

Opr(6vrrogoprio

Ponrl

Koro16pugorpoprio

Opr(6vrrogoprio
Ponrl

l-1Adrog0e peAiou
'Ytyo60epeAiou

Ernrpen6pevqrdoq

e6dgouEoro

nAeuprrorotXtilporo

'Yqogenrgoveiog

un6nAeuprrrpdoq

liAeuprrqenrgdvero

uno rdoq

Opr(6vrrogoprio

orqvenrgdvero un6rdorl

MoXAoBpoXiovogyroQn

9Ocm

Ponrlon6opr(6vrtno
goprio

Bdpog0epeAiou

Iuvotrt16BdpoE

Ponrlorqv66pooq

NX=2,68KN = 0,273t

QX=4,49KN = 0,458t

MbX=26, 37^* .m = 27 4,2l.cm

Np=3,62KN=0,3691

Qp=6,73KN=0,687t

Mbp=49,31 KN.m=41 1,3t.cm

a=1,30m=130cm
y0=1,10m=110cm

osrA = 0,350Kp/cm'z

An = hn xa = 30,00 x 130 = 3900,00cm'z

Qn = Arr x oenA = 3900,00 x 0,350 = 'l 365Kp

dn= y0 - 2 x hn I 3= 110- 2 x 30,00/3 =

Mrr=Qn x drr = 1365 x90 = 12285

Mn = 122,85t.cm

hn == 30,00cm

^e-1

e

iji:l
.J1:l " I

Y:,/

B0 = 1,30 x 1,30 x 1,10 x2, 2t
o-

GX=Be1NX=4,462+0,2
MeX=1146*+QXxy0-Mn e I

7351



EPFO: OXTAFQNIKO: I:TOI OOTIZMOY YVOYE I IM 4 ilPOBOAEON
KATATKEYAETHE: EYPQEEPKA HA/KA ABETE l\iIANAPA ATTIKH E-21 05558802

t.cm

lvloyAoBpoyiovog

llAdrog trrgqvsiqg
rodgoug uno rdorl

Iooosr6 rrrgqvslqs
eddgous urr6 Tdorl

Errrgdverordoec.rv

M6or1 rdorl eddrpouE

Tdo4orqvorpI

IuvreAeorflE rprBrlE pero- ]i=0,45
(0 e6dgoug Kqr esptAiou

A0vop4 rprBrlg

A0vopq oAio0roqE

Ponq ono povrpo rrou
qvlro16reror orrlv ovorponrl

IuvreAeor

ns

IEAIAA 89

Mey=274,2 + 0,458 x 110 - 122,85=201 ,7

L = MeX I Gy= 291 ,7 I 4,735 = 42,601 cm

11 = (65 - L) X 3 = (65 - 42,601),13

Lt = 67,197 cm

Po=Lt/ax100
Po=67 ,197 I 130 x 100 = 51,69 %

Ft =130xLt
Ft ='130 x67,197 = 8736 m2

oped=GX/Ft
ope6 = 4,735 I 8736 Vcm'?

ope6 = 0,00054 Vcm'z

omax = oped x 2 = 0,00054 x2 llcm2

omax = 0,00108 Vcm'

omax = 1,084 Kplcm'< 1,500

omax = 'l 06,2Kpa < 147Kpa

Qrr=Gxp
Qrp=4,73U x 0,45 = 2,1311

QoA=Qrp+Qn
QoA = 1365 +2,131= 1367,1311

Qotr>Q

Mg=Gxa/2
Mg = 4,735 x 130 / 2 = 307,773t.cm

*, o\+.\

4E 6vovr ovo- rl = Mg / Me

\ = 307 ,773 I 201,7 = 1,526 > 1,5

p6g 0epeAiou

-:)2v'1



EP[O: OXTATONIKO: I:TOI OOTI:MOY YVOY:9 M 4 ilPOBOAEON
KATAEKEYATTHE: EYPOEEPI(A HNKA ABETE MANAPA ATTI KH E-21 05558802

:EAIAA 90

Xpqor;ronoreiTqr XdAuBqS B500C

fY = 500N/mm'

Ys = 'l ,15

fyd = fy / ys = 500 I 1,15 = 434,8N/mm'z= 43,48KN/cm'?

To orup66epo eivot not6rqrug C20125

H ponri orrlv 66pooq eivor Mep = 1145, + Qp x y0 = 411 ,3 + 0,687 x 1,10

MeP = 41 21."m = 40,380KN.m

Aroroprl OepeAiou b = 1,30m

H = 1,10m

Emrdtruqq
Irorr16 Uqog

d2 = 0,10m

d =ye -d2=1,10-0,10= 1,00m

[/lsd = 1,5 x tVlep = 1,5 x40,380 = 60,570KN.m

Msd / (b.d'z ) = 60,570 / (1,30 X 1,00'z) = 46,593KN/m'? = 0,047Mpa

d2ld=0,1011,00=0,100

Xprlorponorelror orupodepo nororqroE C20125

4116 rov nlvqrq EMI-I rou NKOI nporUnrer eAdXtoro noooor6 dtoropqE

XdAuBog yrq rrlv egeAru6pevq neproXq p1 = 0,023o/o

l-ro rqv 0ArB6pevq neprol( 6ev qrrqrreiror onArop6E

As=p1 /100.b.d+N/fyd
As = 0,023 / 100 x 130 x 100 + 3,62143,48= 3,073cm2

EnrA6yovror dvur rqr rdrco eoldpeE qn6 <D1Omm

s\
t, H3&oroprl onfuopo0

(i

EAriXror4 onorro0pevq droroprl XdAuBoE
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:EAIAA 9I

Aon = 9 x 1,02 x fl I 4 = 7,069cm2

Aon>As OK

t-loporrjpqo4: No ouprrteorei ro 66o9o9 y0ptrl on6 rqv rrepiperpo rou

OepeAiou pe 6ovqrr6 oOoorporrlpo perd 15 qpfpts on6 rrlv orupod6rqorl ,

yro vo pnop6oet ro 0epfAto vo nopoAdBet nAeuprrd goprio.

Adproo 26 louAiou 2020

O pqXovrr6E

EYTTAEI EYTTAEIOY
MHXA Mr,rxAN''(ol A.n.o.
r{ t MITPOOY 65020

E:/NIKIII
3l t0.81 - AAPttA

0.289{g.r .8' AOY AAP|IAI

EY'TAOIOY EY'TAOIOT
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