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1. ¥moloylopol TpAPXTOC KOTOOKEURG : AAME.-001

Adriedo £vog avoliyparog

1.1. Teyxvixfh Neplypowpr, nopadoxég, UALKE poptia

1.1.1. Tpdérnog¢ Kataoxeung

RUALvo d&medo, and Euihsla D30.

Anéotaon petaid dokdv not@uotoc 0.50m, €ievbepo dvolvue Joxdv 3.5
AloTopn HoxOV NOTGpatog BxH=80mmzl160mm. T&xo¢ noTwpetoc 25mm
1.1.2. Kavoviopol

EN1990-1-1:2002 Apdoelg

EN1991-1-1:2003 ¢optio KATOOKEUNS

EN1995-1-1:2009 EUALVES KOUTXOKEUEQ

1.1.3. MéBodoc unoloylopoyd

YHoAoviZ{ovial oL ZonTeplKXEC SUVONELC OTa GKPE KOL OTO PECOV TV BorHV

TOU NOTOPXTOC, XoOOC Kol Tor sAoCTLRE BEAN x&ung, yLo OAOUG TOUGQ ouvduocuolg

popT loEwy oUpguwve pe tov Eup. 1 kot Eup. 5, xal yivoviaL ohol ot ENEYYOL
pépovooc LxovdTnTag (ECS EN1995-1-1:2009, §6). Erféyxovial enlong ter BEAn

ot xot&otoon AflToupylKOTnTag ECS EN1995-1-1:2009, §7.2, xabwg kol ot TOAONVTIOCE LC

oUpeove pe (EC5 EN1995-1-1:2009, §7.2.3)

1.1.4. Idiétnteg vAlxav (Eudesia) (EC5 EN1995-1-1:200%, §3)

NMoitdtniee EuAaciocg: D30
Kidon Agttoupylog : KAGon 2, HeEpLERTLROTNTO Uypociag <=20

[l

=
0
(53]
7

S
)
=
L

TUVTISAEOTHC qo@oAs iog UALKOU yM=1.30 (EC5 Miv. 2.3)

XapaxtnpeloTLREQ 151otnTeEg §uhelag
fmk = 30.0 MPa, ftOk = 18.0 MPa, ft90k= 0.6 MPa

fcOk= 23.0 MPa, fc90k= 8.0 MPa, fvk = 4.0 MPa
EOm =11000 MPa, E005 = 9200 MPa, ESOm = 730 MPa
Gm = 6%0 MPa, pk = 530 Eg/m?

1.1.5. Katavepnpéva poptica danédou

EnLr&AUYn damedou Ge= 0.200 kN/m?
1510 B&poc {udveon-dokol) Gw= 0.100 kN/m?
OpoPl] KOTe EXLOEVE LOG Ge= 0.000 kN/m?
DUvoAo poviuwv ecpilev Ge+Gw+GE= Gs= 0.300 kN/m?
Kivnto goptio danédou gf= 2.000 kN/m?

1.1.6. ¢optia avd m doxoU Banédou
Mév Lpo poptio Gk=0.500% 0.300= 0.150 kN/m
Kivntd poptio Qk=0.500x 2.000= 1.000 kN/m

1.1.7. Stolxeia diatopfg Boxdv danédou

Alotonr) BxH=80mmx160mm, A=1.280E+004mm?, I=2.731E+007mm4, W=3.413E+005mm?

1.2. Eviatik& peyédn dorou (L= %.2f m) (L=3.500m)
Mév Lo poptior Gk= 0.150kN/m, maxV= 0.26 kN, maxM= 0.23 kNm, maxh=
Kivnt& goptio Qk= 1.000kN/m, maxV= 1.75 kN, maxM= 1.53 kNm, maxh=

1.01 mm
6.71 mm
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1.3. EAeyxog Oplaxng Katdotaong AELTOUPYLROTNTAG (EC5 EN1995-1-1:2009, §2.2.3, §7)

EAeyxo¢ PEAoug ré&pyng oto péco tng dorkoU (EC5 §7.2)

u [ram]
1.007
6.713

Kdef
0.80
0.80

Bpdom
Mév Lun

WO ¥l
1.00 1.00
0.70 0.50

vz
1.00
0.30

= 0.150
1.000

uééprfon  [kw/m]

Megoypdv Lo

w.inst w,fin [mm]
1.007 1.813
6.713 8.324
7.720 10.137

W.fin,g=w.inst,g(l+kdef), w.fin,q=w.inst,q(l+U2 kdef) (EC5 §2.2.3, Eq.2.3, Eq.2.4)

MéyLoteg TLuEg PEAQV

w,inst = 7.720 mm, w.fin = 10.137 mm

EAgyxog¢ ovuppeve pe EC5 EN1995-1-1:2009
Eisyyoc 1eAlkoU BEAouc réuyng

r.inst 7.720 mm < L/300=3500/300=
10.137 mm < L/250=3500/250=
10,137 mm < L/200=3500/200=

Lrovonoleltol

§7.2, miv.7.2

11.667 mm
14.000 mm
17.500 mm

w.inst =
w.net, fin =

w.fin

O £Agyyog

1.4. ToAaviOoeLg (EC5 EN1995-1-1:2009, §7.3.3)

@rueALddng L3loouxvoIntoa natopotog f=(n/2L?) (EI/M) (EC5 EN1995-1-1:2009 §7.3.3)
1=3.500 m, E=1.100E+010 WNm?/m, I=2.731E-005 m4, M=15.29 kg/m?, £=17.97 Hz

£=17.97 Hz > 8 Hz. H Bguehiadnc LdiLoouyvoInio £ivol omodekin

(EI)1/(EI)b=333, b/1=3.50/3.50=1.00, n40=6.03 (ECS5 Eq.7.7)

v=4x(0.4+0.6x6.03) /(15.29x3.50x3.50+200)=0.041 (EC5 Eq.7.06)

{=0.01, V1im=3.50"(17.97x0.01-1)=0.358, v=0.041<=0.358=v1lim (EC5 Eqg.7.4)

Ol gmolttAcelg EN 1995 §7.3.3 vi0 DUTOUXTO KXTOLKLOV

LKVOIIO LOUVT oL

1.5. Edeyxoc Opiaxig Katdotoong Actoxiag (EC5 EN1995-1-1:2009, §6)

®dpTLion  [KN/m]
{ G) Movipo Gk
( Of)

dp&on Yo
1.00

0.70

__ Y9 ¥4
1.35  0.00

" 0.00 150

0.150
1.000

1l

Mo Lun

Kivnid Qk = Megoypdv Lo

kmod

0.60
0.80

V/EKmod
0.591
3.724

M/EKmod
0517
3.259

.0, Zuvﬁuuouég @éprLoqg
i vg.G

KAGon O LOPKE Lo

Mév Lun

Z vg.G + yg.Qf
MéyvioTeg TLUECG

Eleyyog Sidtpnong, Fv=2.979 kN

(EC5 §6.

Meooxpov L
3.724

3.259

1

OpBoywv Lkf dlotopf, bef=0.67x80=54 mm, h=160 mm, A= 8 640 mm?

Tpomn. ouvi. Kmod=0.80

fvk=4.00 N/mm?,

(MLv.

11

Iuvt. ocop. vAlxkoU yM=1.30 (IIiv. 2.3)
fvd=Kmod - fvk/yM=0.80x4.00/1.30=2. 46N/mm?

(EC5 EE.2.14)

Fv=2.979 kN, 1v0d=1.50Fv0d/Anetto=1000x1.50%x2.979/8640=0.52N/mm? < 2.46N/mm?*=fv0d (E£.6.13)

O éAeyyoG Lrovomoleltol

EAeyyo¢ kapyng, Myd=2.607 kNm, Mzd=0.000 kNm

(EC5 §6.1.86)

Opboywv Lk diatour), b=80mm, h=160mm, A=1.280E+004mm?,Wy=3.413E+005mm?®, Wz=1.707E+005mm?

Tpon. ouvi. Kmod=0.80
fmyk=30.00 N/mm?,
fmzk=30.00 N/mm?,

(IILv.

3.1), Zuvt.
fmyd=Kmod * fmyk/yM=0.80x30.00/1.30=18.46N/mm?

fmzd=Kmod - fmzk/y1=0.80x30.00/1.30=18. 46N /mm?

oap.

UALKoU yM=1.30 (IIiv. 2.3)

o
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Opfoywv Lk diLatopn dpoa Em=0.70 (EC5 $6.1.6.(2)
omyd=Myd/Wmy, netto=1E+06x2.607/3.413E+005=7.64 N/mm? “
omzd=Mzd/Wmz, netto=1E+06x0.000/1.707E+005=0.00 N/mm? A

S

omyd/ fmyd+Km. amzd/fmzd=0.414+0.000= 0.
Km, omyd/ fmyd+omzd/fmzd=0.290+0.000= 0.
Q EAsyyoC LKovomole{to

41 < 1 (EC5 EE&.
29 < 1

(EC5 EE.

[sAEa}
-

1
9

EAleyxog xopyng Soxév pe rUpteon, Myd=2.607 kNm, Mzd=0.000 kNm
Opfoywv LK &latoul, b=80mm, h=160mm, 2A=1.280E+004mm?,Wy=3.413E+005mm?, Wz=
Teon. ocuvi. EKmod=0.80 (IIiv. 3.1), Zuvi. oo@. UALkOU yM=1.30 (Iliv. 2.3)
fc0k=23.00 N/mm?, fcOd=Kmed-fcOk/yM=0.80x23.00/1.30=14.15N/mm?

fmyk=30.00 N/mm?, fmyd=Kmod-fmyk/yM=0.80x30.00/1.30=18.46N/mm?

fmzk=30.00 N/mm?, fmzd=Kmod-fmzk/vM=0.80x30.00/1.30=18,46N/mm?

OpBovywv LK b loatopn &po Km=0.70 (EC5 $§6.1.6.(2)
omyd=Myd/Wmy ,netto=1E+06x2,607/3.413E+005=7.64 N/mm?
omzd=Mzd/Wmz , netto=1E+06x0.000/1.707E+005=0.00 N/mm?

MrAkn AuyiopoU Sk

Sky= 1.00x 3.50=3.50 m= 3500 mm
Skz= 0.10x 3.50=0.35 m= 350 mm

AUVﬂDéTHE;Q
iy= (Iy/RA)=0.28%x 160= 46 mm, Ay= 3500/ 46= 76.09
iz= (Iz/A)=0.289x 80= 23 mm, hz= 350/ 23= 15.22

om, crit=Mycrit/Wy=n (BE005-Iz-G005-Itor)/ (Lef.Wy)= 76.03N/mm? (EC5 Ef.6.31
om, crit=Mycrit/Wy=no (EQ05-12-G005-Ttor)/(Lef.Wy)=2737.12N/mm? (EC5 E£.6.31
Kpioilpeg tdoelg

om, crity=  76.03 N/mm?, Arel,my= (fmyk/om,crity}= 0.63 (EC5 E£.6.30)
om,critz= 2737.12 N/mm?, Arel,mz= (fmzk/om,critz)= 0.10 (EC5 E£.6.30)

Arel my=0.63, (Arel<=0.75), Kcrity=1.00 (EC5 E£.6.34)
Arel,mz=0.10, ({(Arel<=0.753), Kcritz=1.00 (EC5 EI.6.34)

omyd/ (Kerity- fmyd) +Km.omzd/ (Keritz- fmzd)=0.414+0.000= 0.41 < 1 (EC5 Ef.6.33)
Km.omyd/(Kcrity-fmyd)+omzd/(Kcritz-fmzd)=01290+0.000: 0.29 < 1 (EC5 E£.6.33)

O éAeyxoC Lxkovomolsltot

%, WOODexpress BAAABANHZ ADANALIOZ
“wo:  software by RUNET (c)
EAMENETERTPIANTAGYAAIAHITIMIOZ_NPOAPOMOI\RUNET\SYAINO MATAPI

3

04/11/2011 1:08:00 pp



ZYAINO_NMATAPI 03/11/2011 Zeh 1

1. ¥Ymoloylopol THAHOTOC KATOCOKEUNG : AAIE.-002 i

Adnedo 300 avolypdtwey
/

: ;
1.1. Texvirn Hepiypapn, nopadoxég, UALKE poptic
T

1.1.1¢ Tpdénog KotaoxeuiiQ ]

< i

=0ALVe" 6&nedo, omd LuAclo DﬂO.

Andotdon petall SoKOv natéﬁ&Tog 0.50m, £AsU8epo ovoliynoTe SOKOU Li—s.ovvuny  La—i.zuum
\ 7

Alotour] d0KGOV noTOpeTog BxH=80mmx160mm. II&xoC¢ NMoTOUOTOG 25mm
1.1.2. Kavoviopol :5,’

EN1990-1-1:2002 Ap&GoE LC

EN19%1-1-1:2003 dopt ot KXTHOKEUNC

EN1995-1-1:2009 EUALVEC KOTOOKEUEC

1.1.3. MéPodog umoloyLouod

YnoAoyiZovial Ol £0TEPLKEG Buvdpe ¢ ot Gxpo ol OTO pEgov 1wV JOKQY

TOU MOTOHOTOC, KOG KoL TO £AXCTLKG REAN x&UUNG, YL OAOUG TOUG CUVOUNCHOUC
poptTicenv ocuppeve pe tov Eup. 1 kool Eup. 5, Kol vivoviol éAolL oL £heyxol

pépovoog LxavdTniog (ECS EN18985-1-1:2009, §6). Eiléyyxovial eniong tor BEAn

ce Rot&otoon Afltoupylkdintog EC5 EN1995-1-1:2009, §7.2, xoBO¢ Kol OL TOAVIQCELG
oUppeve pe (ECS EN1995-1-1:2008, §7.3.3)

1.1.4. I&i1otnreg vAixodv (Euldeia) (EC5 EN1985-1-1:2009, §3)
Noldtnto fuheiog: D30

S
[
=
w

KAdon Agltoupyiog @ Kidon 2, neplekTixdinio uypooloac <=20% (EC5 §2.
LUvTEAso1hg aopoAeiag vhixoG yM=1.30 (ECS5 Hiv. 2.3)

Xopaxtnptlotikég td1dtnteg fudeiag

fmk = 30.0 MPa, ftOk = 18.0 MPa, ft90k= 0.6 MPa

fcOk= 23.0 MPa, fc%0k= 8.0 MPa, fvk = 4.0 MPa
E0Om =11000 MPa, EO005 = 9200 MPa, E90m = 730 MPa
Gm = 690 MPa, pk = 530 Kg/m?3

1.1.5. Katavepnuévo goptia darnédou
Enir&iuyn domédou Ge= 0.200 kN/m?
IBL0 Béapoc (pdvwon-dokol) Gw= 0.100 kN/m?

OpoPN KETW EMLEAEVE LOC Ge= 0.000 kN/m?
Zovoho povipev goptiev Ge+Gw+GE= Gs= 0.300 kN/m?
Kivntd goptio doamédou Qf= 2.000 kN/m?

1.1.6. dopric avé m doroUu danédou
Mévipo gpoptio Gk=0.500x 0.300= 0.150 kN/m
Ewvntd goptio Qk=0.500x 2.000= 1.000 kN/m

1.1.7. Ztolxeia Siatopng Soxov Sanédou
Alotopn BxH=80mmx160mm, A=1.280E+004mm?, I=2.731E+007mm4, W=3.413E+005mm?

1.2. EvToTLRA peyédn Sorou (L= %.2f m) (L1=3.600m, L2=1.200m )

MévLpo goptia Gk= 0,150kN/m, maxV= 0.32 kN, maxM= 0.19 kim, maxa= 0.45 mm
Kivntd goptla Qk= 1.000kN/m, maxV= 2.15 kN, maxM= 1.26 kNm, maxh= 5.14 mm
WOODexpress BAAABANHI ABANAZIOL 1

software by RUNET (c)
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1.3. Eleyxo¢ Optoxing Katdotaong AgiTOUPYLROTNTAQ (EC5 EN1995-1-1:2009, 82.2.3

EAsyxog PéArouc xéuync oto péoo tng SoxoUu (EC5 §7.2)

goprion [MN/m) Bl Gpoem

( G) Mévipo Gk = 0.150 0.454 MoV Lun

( of) Kivnid ¢k = 1.000 5.144 Meooypov L
Zuvduoaoudg dopTLONG w.inst  w.fin [mm]

16 0.454 0.818

2 Q1 5,144 5.379

3G+ Q1 5.5989 Folg7
;l%;ﬁ,q=w:zﬁgﬁlg(l+iaéégl w:fin,q=w.iﬁé¥j&fl+¢2-k&ggyfﬁééw§2.2.3, E§.2.3,. Ea

MéyLoteg TLpEg Behov

w.inst = 5.599 mm, w,.fin = 7.197 mm

Eheyxo¢ oUupeva pe EC5 EN1995-1-1:2009 §7.2, Hiv.7.2
EAsyxog TeALxkou BEMoug xépyng

w.inst = 5.599 mm < L/300=3600/300= 12.000 mm
w.net,fin = 7,197 mm < L/250=3600/250= 14.400 mm
w.fin = 7.197 mm < L/200=3600/200= 18.000 mm

O éAeyyoC LKovomolelto

1.4, Tahavitdoelg (EC5 EN1995-1-1:2009, §7.3.3)

BepeALGdne Ldloouyvoétnia noteopatog f=(n/2L?) (EI/M) (EC5

1=3.600 m, E=1.100E+010 Nm2?/m, I=2.731E-005 md, M=15.29 kg/m?, £f=16.99 H=z
£=16.99 Hz > 8 Hz. H Brcushiodng LdiloouxvoIinia £ival omodexktn
(EI)1/(EI)b=333, b/1=4.50/3.60=1.25, nd40=7.80 (EC5 Eq.7.7)

v=4x% (0.4+0.6%7.80) /(15.29x4.50%3.60+200)=0.045 (EC5 Eg.7.8)

¢=0.01, V1im=4.50"(16.99x0.01-1)=0.287, v=0.045<=0.287=vlim (EC5 Eg.7.4)
Ot cootthoelg EN 1995 §7.2.3 vIX NOTOPOTH KOUTOLKLEV LKONVOTOLOUVIOL

1.5. EAdsyxo¢ Oplaxng Katdotaong Actoyxiag (EC5 EN1995-1-1:2009, §6)
Sy TRUSL — i .. . . |
{ G) Mévipx Gk = 0,150 Mév Lan 1.35 0.00
[ 0f) Kivntd Qk = 1.000 Meooxpdv Lo 0.00 1.50
.9. Euvﬁuueuég pdépriong thgﬂnélﬂng}gg kmod V/Kqu
1 vg.G MoV LN 0.60 0.726
2 vg.G + yq.Qf Meooypov L 0.80 4.575
MéyiotTeg TLREG 4575

Yo
1.00
c.70

.
0.425
2.681

2.681

Elgyxog Si&tunong, Fv=3.660 kN (EC5 §6.1.7)

OpBoywv Lk diotopr, bef=0.67x80=54 mm, h=160 mm, A= 8 640 mm?

Tpom. ocuvt. Kmod=0.80 (Imiv. 3.1), Zuvi. ac@. vhtkoU yM=1.30 (Iliv. 2.3)
fvk=4.00 N/mm?, fvd=Kmod-fvk/yM=0,80x4.00/1.30=2.46N/mm%i (EC5 E{.Z2.14)

Fv=3.660 kN, tv0d=1.50Fv0d/Anetto=1000x1.50x%3.660/8640=0.64N/mn? < 2.46N/mm*=fv0d (Ef.6.13)

O &heyyxog tkovorolsitot

EAsyxo¢ xapyng, Myd=2,145 kNm, Mzd=0.000 kNm (EC5 §6.1.6)

OpBoywv Lxf Biotopr], b=80mm, h=160mm, A=1.280E+004mm?,Wy=3.413E+005mm*, Wz=1.707E+005mm?

Tpom. ouvt. EKmod=0.80 (Miv. 3.1), Zuvt. ao@. UAlxkoU yM=1.30 (Iliv. 2.3)
fmyk=30.00 N/mm?, fmyd=Kmod-fmyk/y¥=0.80x30.00/1.30=18.46N/mm?
fmzk=30.00 N/mm?, fmzd=Kmod- frazk/yM=0.80x30.00/1.30=18.46MN/mm?
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§6.1.6. (2

OpBoywv Lkn & a;@uq Gpo Km=0.70 (EC5
omyd=| M{?&ﬁf;f étto—1E+06x2 145/3.413E+005=6.28 N/mw’

Vdfytq/sz,netto 1E+06x0.000/1.707E+005=0.00 N/mm?*

d+Km,omzd/fmzd C. 340+U 000= 0.
Km. amyayfmya+omzd/fm_ =0.238+0.000= 0.

C LKO(\)ODOLE Lton

EAgYXOC

Qu@ﬁfrﬁoKQv He KUptwon, Myd=2.145 kNm, Mzd=0.000 kNm
OpBoywv LKA 61dtopﬁ, b=80mm, h=160mm, A=1.280E+004mm?,Wy=3.413E+005mm?*, Wz=1.707E+005mm?

34 < 1 (EC5 E£.6.11)
24 < 1 (EC5 EL.6.12)

Tpomn. ouvt. Kmod=0.80 (Huiv. 3.1), Zuvt. aop. UvAlkoU yM=1.30 (IIiv. 2.3)
fc0k=23.00 N/mm?, fcOd=Kmod-:£fcOk/yM=0.80x23.00/1.30=14.15N/mm?
fmyk=30.00 N/mm?, Imyd=Kmod-fmyk/yM=0.80x30.00/1.30=18.46N/mm?
fmzk=30.00 N/mm?, fmzd=Emod-fmzk/yM=0,80x30.00/1.30=18.46N/mm?

Op9ovywv Lk &lotopr] &por Em=0.70 (ECS

omyd=Myd/Wny, netto=1E+06x=2.145/3.413E+005=

§6.1.6.(2)
.28 N/mm?

omz =Mzd/sz,netLo:1E+06xO.000/1.707m700570.00 N/mm?

Mrixn Zwytopou Sk
Sky= 1.00x 3.60=3.60 m= 3600 mm
Skz= 0.10x 3.60=0.36 m= 360 mm

huynpéinisg

iy= (Iy/A)=0.289x 160= 46 mm, Ay= 3600/ 46= 78.26

izg= [(Iz/A)=0.289x 80= 23 mm, Az= 360/ 23= 15.65

om, crit=Mycrit/Wy=n (EQ05:Iz:G005 Itor)/ (Lef . Wy)= 73.92N/mm? (EC5 Ef{.6.3
om, crit=Mycrit/Wy=n (EC05-Iz-GO05-Itor)/ (Lef.Wy)=2661.09N/mm? (EC5 Ef.6.31

Kplowneg 1&oelg
cm, crity= 73.92 N/mm?, Arel,my=
om,critz= 2661.09 N/mm?, Arel,mz=

Arel,my=0.64,

(Arel<=0.75), Kcrity=1.
Arrel,mz=0.11, (Arel<=0.75), Kcritz=1.

(fmyk/om,crity)= 0.64 (EC5 Ef.6.30)
(fmzk/om,critz)= 0.11 (EC5 E£.6.30)

00 (EC5 E£.6.34)
00 (ECS5 EE.6.34)

omyd/ (Kcrity- fmyd) +Km.omzd/ (Kcritz+ fmzd)=0.340+0.000= 0.34 < 1 (ECS5 E£.6.33)
Em.omyd/ (Kcrity- fmyd) +omzd/ (Keritz- fmzd)=0.238+0.000= 0.24 < 1 (EC5 Ef.6.33)

O éheyyoC LrovonolLelitol

(EC5 §6.3.3)

WOODexpress
software by RUNET (c)

£

BAAABANHE AGANAZIOZ
EWMEAETEDNTPIANTAGYANAHETIMIOZ_MPOAPOMOZ\RUNET\EYAINO_MATAPI

3

04/11/2011 1:03:01 pp



ZYAINO_MATAPI 03/11/2011

Zeh 1

1. Ymohoyiopol tpApato¢ xataoksung : AANR.-003

EUALVn S0KOC OppLEPELOTY

1.1. Texvixh Nepiypapn, nopadoxéqg, UALKSE @opTic

1.1.1. Tpoénog KoTQoKEUNQ

BEUALlvo O&medo, ond fuisio D30.
EAeUfepo dvolypx Soxold 4.300 m
AloToun SoxoU BxH=Z00mmxz240mm
1.1.2. Kavoviopol

EN1990-1-1:2002 Apdoelc
EN1991-1-1:2003 ®optlol KOTXOKEUNG
EN1995-1-1:2009 EUALVEC KXTUOKEUEQ

1.1.3. MéBobdog unoloylopoy

YnoAoyl{OVIaLl Ol £0WTEPLKEG BUVKUELG OTOr GKPO KOL OTO PECOV TWV DOKOV

10U NUTOROTOG, KHOOC Kol 1o EA0OT LG PBEAn kapyng, viw Ohouc Toug cuvduoouolc
poptiocswv oUppwve pe tov Eup. 1 xwl Bup. 5, kol yivoviol dAol oL £Aeyxol

pépovoag LKavOoTnTeg (ECS5 EN1995-1-1:2009, §6). EAéyyovial gmionc to BEAn

oe KoThoToon AfLToupyLlkdInToe ECS EN1995-1-1:2009, §7.2, xofdg KoL Ol TOAVTAGELC
oUppeve pe (EC5 EN1995-1-1:2009, §7.3.3)

1.1.4. Idiétnreg vhirov (Eureia) (EC5 EN1995-1-1:2009, §3)

HDoilotntex EuAdeiog: D30

KAGon Acitoupyiog : Kh&orn 2, meplekTkOINTO uypooioag <=20% (EC5 §2.3.1.3)
BuvieAeotg oopohe loe uALkoU yM=1.30 (EC5 IMiv. 2.3)

XapoaxtnpLotLlkég Ld1étnteg fuieiag

fmk = 30.0 MPa, ftOk = 18.0 MPa, ft90k= 0.6 MPa

fcOk= 23.0 MPa, £fc90k= 8.0 MPa, fvk = 4.0 MPa
EOm =11000 MPa, E005 = 9200 MPa, E90m = 730 MPa
Gm = €90 MPa, pk = 530 Kg/m3

1.1.5. Ztolyeia dLatophig Soxav Samédou
Atotopn BxH=200mm=Z40mm, A=4.800E+004mm?, I=2.304E+008mmd4, W=1.9%20E+006mm?*

1.2. Evtatlk& peyéen GoroUu (I= %.2f m) (L=4.300m)
Movipe poptio Gk= 1.000kN/m, maxV= 2.15 kN, maxM= 2.31 kNm, maxs=- 1.84 mm
Kivni& poprioe Qk= 6.000kN/m, maxv= 12.90 kN, maxM= 13.87 kNm, maxA= 11.04 mm

1.3. EAeyyo¢ Oplaxfig Katdotoong AelLToupylkSTntag

EAsyyo¢ Pélougc répyng oto peco 1n¢ dokoUy (EC5  §7.2)

(EC5 EN1995-1-1:2009, §2.2.3, §7)

déprion  [kN/m] ulmm] &péon [life] Pl w2 Kdef
( G) Movipx Gk = 1.000 1.840 Mévinn 0 1.00 1.00 1.00
( Qf) Kwvni& Qk = 6.000 11.041  Meooyxpébviax 0.70 0.50 0.30
suvduaoude ®OpTLoNG - w.inst w.fin [mm]
16 ~ 1.8a0  3.312
2 el 11.041 13.691
3G+ Q1 12.881 17.003

w.fin,g=w.inst,g(l+kdef), w.fin,q=w.inst,q(1+w2'kdé%d{ECS §2.2.3, EBg.2.3; Eq.2.4)
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Méyioteg TLpEQ Pehav
. w.fin = 17.003 mm

oUpgEve pe ECS EN1995-1-1:2009 §7.2, Miv.7.2

i

ov-Bérous xémyms
w.3 2.881 mm < L/39G=4300/300= 14.333 mm
w.net,fin ="17.003 mm < L/%?O=4300/250= 17.200 mm
w.fin = 17.003 mm < L/200=4300/200= 21.500 mm

O £Aeyyog LKovonoleitol

1.4. Tahavidoelg (EC5 EN1995-1-1:2009, §7.3.3)
BepeAlOdnec 1S LoouvOTNTY NuTepatog f=(n/2L2) (EI/M) (EC5 EN1985-1-1:2009 §7.3.3)
L=4.300 m, E=1.100E+010 Nm?/m, T=2.304E-004 m4, M=101.94 kg/m?, £=13.40 Hz
£=13.40 Hz > 8 Hz. H BrpeAlddng 131oouyvoinia £ivol onodexti

1.5. EXxeyxog Oplaxng Ketdotaong Actoyxiag (EC5 EN1995-1-1:2009, §8)
Sopgyan [kl /] S ___SpdEn Ve Y8 Vo e
{ G) MOVipx Gk = 1.000 Mév Lun 1:35 0.00 1.00
{ Qf) Kivnik Qk = 6.000 Meooxpdvia  C.00 1 .50 0.70
.. Euyéuaopéq pépILONG B ~ khOOT dlGpkelog  kmod V/Kmod M/ Emod -
1 Yg.G MoV LPD 0.60 4,838 5.200
2 vg.G + yq.Qf Megoypov Lo 0.80 27.816 29.902
MéviloTeg TLHEG 27.816 28.902
Eheyyog Sidatunong, Fv=22.253 kN (EC5 §6.1.7)

CpSoyev LK dlotopr, bef=0.67x200=134 mm, h=240 mm, A= 32 160 mm?

Tpon. ouvi. RKmod=0.80 (Iiv. 3.1), Zuvi. qop. UALKOU yM=1.30 (Iiv. 2.3)

fvk=4.00 N/mm?, fvd=Kmod-fvk/yM=0.80x4.00/1.30=2.46N/mm® (EC5 E§.2.14)

Fv=22.253 kN, 1v0d=1.50Fv0d/Anetto=1000x1.50x22.253/32160=1.04N/mm? < 2.46N/mm?*=£fv0d (E{.6.13)

0O éAhgyy0C LKovomoLeitol

Ehleyyog rapyrng, Myd=23.921 kNm, Mzd=0.000 kNm (EC5 §6.1.6)

OpBoywv Lk &latop), b=200mm, h=240mm, A=4,800E+004mm?,Wy=1,920E+006mm*, Wz=1.600E+006mm?
Tpon. ouvt. Kmod=0.80 (Iiv. 3.1), Zuvi. oop. vAlkoU yM=1.30 (Miv. 2.3)

frmyk=30.00 N/mm?, fmyd=Kmod- fmyk/y¥=0.80x30.00/1.30=18.46N/mm?

fmzk=30.00 N/mm?, fmzd=Kmod-fmzk/yM=0.80x30.00/1.30=18.46N/mm?

OpBoywv Lxf dlatopn &po Em=0.70 (EC5 §6.1.6.(2)
omyd=Myd/Wmy, netto=1E+06x23.921/1.%20E4+006=12.46 N/mm?
omzd=Mzd/Wmz , netto=1E+06x0.000/1.600E+006=0,00 N/mm?

omyd/ fmyd+Km. omzd/ fmzd=0.675+0.000= 0.67 < 1 (EC5 E£.6.11)
Km. omyd/ fmyd+omzd/ fmzd=0.472+40.000= 0.47 < 1 (EC5 Ef.6.12)
0 éAeyxoc LxovonolLeitol

EAeyXOoG RApYng Sokmv pe KUpTworn, Myd=23,921 kNm, Mzd=0.000 kNm (EC5 §6.3.3)
Opfoywv LKA &latonf, b=200mm, h=240mm, A=4.800E+004mm?,Wy=1.920E+006mm?®, Wz=1.600E+006mm?
Tpon. ouvt. Emod=0.80 (Iitv. 3.1), Zuvi. ®o@. UALKOU yM=1.30 (IIiv. 2.3)

fc0k=23.00 N/mm?, fcOd=Kmod:fcOk/yM=0.80%23.00/1.30=14.15N/mm?

fmyk=30.00 W/mm?, fmyd=Kmod - fmyk/y¥=0.80x30.00/1.30=18.46N/mm?

fmzk=30.00 N/mm?, fmzd=Kmod-:fmzk/yM=0.80230.00/1.30=18.46N/mm?

OpfBoywv Lk dlatopl &po Km=0.70 (EC5 $§6.1.6.(2)
omyd=Myd/Wmy, netto=1E+06x23.921/1.920E+006=12.46 N/mm?
omzd=Mzd/Wmz , netto=1E+06x0.000/1.600E+006=0.00 N/mm?
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MAxn huyLopoU Sk
Sky= 1.00x 4.30=4.30 m= 4300 mm
Skz= 0.10x 4.30=0.43 m= 430 mm

NuynpdIqtee

iy= (Iy/A)=0.289x 240= 69 mm, Ay= 4300/ 69= 62.32
iz= (Iz/R)=0.289x 200= 58 mm, Az= 430/ 58= 7.41

om, crit=Mycrit/Wy=n (E005-Iz-G005-Itor)/ (Lef.Wy)= 2192.18N/mm* (EC5 Ef.6.31
om, crit=Mycrit/Wy=n (E005-1z+G005 Itor)/ (Lef.Wy)=2840.56N/mm? (EC5 Ef.6.31
Kploilpeg tdoeLg

om,crity= 21%.18 N/mm?, Arel,my= (fmyk/om,crity)= 0.37 (EC5 E£.6.30)
om,critz= 2840.56 N/mm?®, Arel,mz= (fmzk/om,critz)= 0.10 (EC5 EE.6.30)

Arel,my=0.37, (Arel<=0.75), Kcrity=1.00 (BC5 Ef.6.34)
Arel,mz=0.10, (Arel<=0.75),; Kcritz=1.00 (EC5 Ef.6.34)

omyd/ (Kerity- fmyd) +Em. omzd/ (Keritz: fmzd)=0.675+0.000= 0.67 < 1 (EC5 E£.6.33)
Km.omyd/ (Kerity- fmyd) +omzd/ (Keritz- fmzd)=0.472+0.000= 0.47 < 1 (EC5 Ef.6.33)

O £Agyxog LxkovonoLelital
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Zeh 1

1. Ymoloytlopol THAPATOG KOTOOKEUNG AAITIE . -004

ZUALVn BOKOG uggxgéé
—";b, !

o
1.1. Texvikif .f;g;

i34
: 40 400 Tpé&aﬁ e E
ZUALVO 6&% ".éﬁ":' j
Exe08epo &%ﬁ%&ya Bok6 LY
ALaTOoNR BOKRU gﬁﬁ 0 Ommzc 2 4 Qa7
1408, Kavov?ép { N
EN1990-1-1:2002 Bpéaeig ws™
EN1891-1-1:2003
EN1995-1-1:2009

adrEURg

e

PopT lor KATOICKEUNG
EUALVEC KOTOOKEUEQ

1.1.3. MéBodog umolcylopoud

YrohoyiZovicl oL £oeTepLlKég duvhpue L oo &Xpo KoL OTO PECOV TWV JOKEV

TOU OOTOUOTOS, KOBOGC Kol TO €AQOTLKE BEAN xGung, vio OACUG TOUC OUVHUNGCHOUG

poptiosev obppuwva pe tov Eup. 1 koL Eup. 5,
pépoucog LxowdTniag (ECS EN1995-1-1:2009, $6).
or xur&otoorn Aglioupylkointog ECS5 EN1995-1-1:2009,

cUppeve pue (EC5 EN1995-1-1:20092, §7.3.3)

1.1.4. I&tdtnteg vhixdv (fukeia) (EC5 EN1995-1-1:
Hoilétntor Euheimg: D30
KAdan Asitovupyiag EA&on 2, mepLEKTLRATNIO Uypooiog

SUVTEAEOTHC oopoke (g UALKOU yM=1.30 (ECS Iiv. 2.3)

XopartnplotLkEQ LA LdTnteg Euleiag

fmk = 30.0 MPa, ftOk = 18.0 MPa, ft90k= 0.6 MPa
fz0k= 23.0 MPa, fcS0k= 8.0 MPa, fvk = 4.0 MPa
E0m =11000 MPa, E005 = 9200 MPa, ES0m = 730 MPa
Gm = 690 MPa, pk = 530 Kg/m?

1.1.5. Ztolxeia diatopng dokdv Sanédou
Alotopn BxH=200mmz240mm, A=4.800E+004mm?,

kot yivoviolL ¢hol ot
EAEyxovTOL
§7.2,

I=2.304E+008mm4,

EAEYYO!
seniong to BEAN
KoBGC KoL Ol

2009, §3)

<=20% (EC5 §2.3.1.3)

W=1.920E+006mm?

TOAVTIWOE LC

1.2. Evtatix& pey£fn Soxou (I= %.2f m) (I=3.800m)
MoV ipo @opt o Gk= 1.000kN/m; maxV= 1.90 kN, maxM= 1.80 kNm, maxd= 1.14 mm
Kivntd goptia Qk= 7.000kN/m, maxV= 13.30 kN, maxM= 12,63 kNm, maxzA= 7.96 mm
1.3. EAsgyxog OpiLaxf¢ Katdotoaong AeLTOoUupyLxOTHTAQ (EC5 EN1995-1-1:2009, §2.2.3, §7)
Eleyyog P&houg xdpyng oto pé€oo 1ng Sokxou (EC5 §7.2)
®oprion  [KN/m] ufmm]  Sphon U0 ¥l Y2  Kdef
{ G) Movipox Gk = 1.000 1:137 Mév Lun 1.00 1.00 1.00 0.80
{ Qf) Kwvntd Qk = 7.000 7.957 Megoypévia 0.70 0.50 0.30 0.80
zuvduooudg POpT LONG - Ft%nSt, w.fin [mm]
16 1..18% 2.046
201 7.957 9.866
36+ 01 9.093 11.912

w.fin,g;w.inst,g(1+kdef), w.fin, g=w.inst, q(1+y2

-kdef) (EC5 §2.2.3, Eq.2.3, Eq.2.4)
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Zeh. 2

MEYLOTEQ TLHEG Pehdv

w.inst = 9.093 mm,

Eleyxo¢ oUppeve pe EC5 EN1995-1-1:2009 §7.2, Niv.7.2
Eheyyxog 1eAlKOU Beroug xréping
w.inst = 9.0%3 mm < L/3DU=3856/3DD= 12.667 mm
w.net,fin = 11.912 mm < L/250=3800/250= 15,200 mm
w.fin = 11.912 mm < L/200=3800/200= 19.000 mm
0. EAEYYOC LKovomoLeltel
1.4. Tahavi®OoeLCg (BEC5 EN1995-1-1:2009, §7.3.3) g- J

@rUEALOONG LOLOGUXVOINTY mOTOPTog f=(n/2L2)
I=2.304E-004 m4,
£=17.15 Hz > 8 Hz. H QepeAh1ddng LdioouxvéIntia sival amodekif N

L=3.800 m, E=1.100E+010 Nm?2/m,

.5. EAleyxog OplLaxrfg¢ Katdotaong Actoyiag

Ll et

(EI/M) (ECS EN1995-1-1x2008 &7

M=101.94 kg/m?, £=17.15 Hz \ &
3

(ECS EN1995-1-1:2009, §6)

Toptlon; D]
( G) Mévipa Gk = 1.000

( Of) Kivmté Qk = 7.000

Zuvduooude péptLONg
E ve.6

vg.G + vq.Qf
MéyioTeg 1LuEC

Eheyyo¢ diatpnong, Fv=22.515 kN

Tpom. ouvi. Emod=0.80 (Miv. 3.1),

fvk=4.00 N/mm?, fvd=Emod-fvk/yM=0.

80x4.00/1.30=2.46N/mm?

(EC5 §6.1.7)
" OpSovywv ik dlatopn, bef=0.67x200=134 mm, h=240 mm,

o Apdomt » e . - o =
Mév L 1.35 0.00 1.00
Meooypov Lo 0.00 1.50 0.70
rhdon 4LapxeLag kmod V/Emod  M/Kmod -
Mév Lun 0.60 4,275 4,061
Mecoypdv Lo 0.80 28.144 26.737
28.144 26,737
A= 32 160 mm?
BUVT. ao@. UhAtroU yM=1.30 (Miv. 2.3)

(EC5 EE.2,14)

Fv=22.515 kN, tv0d=1.50Fv0d/Anetto=1000x1.50x22.515/32160=1.05N/mm? < 2.46N/mm?=fv0d (Ef.6.13)

O £heyyoc Lxowvemolelto

EAeyxo¢ kapyng, Myd=21.389 kNm, Mzd=0.000 kNm (EC5 §6.1.6)

OpBoywv Lk dlotopn, b=200mm, h=240mm, A=4.800E+004mm?,Wy=1.920E+006mm?, Wz=1.600E+006mm?
Tporm. Kmod=0.80 (wv. 3.1), agp. UALKOU yM=1.30 (Hiv. 2.3)

fmyk=30.00 N/mm?, fmyd=Kmod:' fmyk/yM=0.80x30.00/1.30=18.46N/mm?

fmzk=30.00 N/mm?, fmzd=Kmod-'fmzk/yvM=0.80x30.00/1.30=18,46N/mm?

TUVT. ZUVT.

OpBovywv LKl dLotopn &po Km=0.70 (EC5 §6.1.6.(2)
omyd=Myd/Wmy, netto=1E+06x21.38%/1.920E+006=11.14 N/mm?
omzd=Mzd/Wmz, netto=1E+06x0.000/1.600E+006=0.00 N/mm?

omyd/ fmyd+Km. omzd/ fmzd=0.603+0.000= 0.60 < 1 (EC5 Ef.6.11)
Em, omyd/fmyd+omzd/ fmzd=0.422+0.000= 0.42 < 1 (EC5 E£.6.12)

O ghgyyoc Lxowvonoleitol

EAsgyxoq xépyng¢ Soxdv pe xUptwor, Myd=21.389 kNm, Mzd=0.000 kNm (EC5 §6.3.3)
OpBoywv ik &latourn, b=200mm, h=240mm, A=4.800E+004mm?,Wy=1.920E+006mm3, Wz=1.600E+006mm?

Tpom. ouvi. Kmod=0.80 (Oiv. 3.1), Buvt. cop. UAlxod yM=1,30 (IIiv. 2.3)

fc0k=23.00 N/mm?2,
fmyk=30,00 N/mm?,
fmzk=30.00 N/mm?,

OpBoywv LK diatopn &pa Em=0.70

fcOd=Kmod - £c0k/yM=0.80x23.00/1.30=14. 15N /mm?
fmyd=FKmod - fmyk/y¥=0.80x30.00/1.30=18. 46N/mm?
fmzd=Kmod - fmzk/vM=0,80x30.00/1.30=18. 46N /mm?

(EC5 §6.1.6.(2)

amyd=Myd/Wmy, netto=1E+06x21.389/1.920E+006=11.14 N/mm?
omzd=Mzd/Wmz, netto=1E+06x0.000/1.600E+006=0.00 N/mm?
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MHKH ﬂuvlcuou Qk

1.00% 3.80=3.80 m= 3300 mm
0.10x 3.89=0.38 m= 3380 mm

3800/ 69= 55.07
380/ 58= 6.55

5 25)

5 005 005-Ttor)/ (Lef.Wy)= 248.02N/mm? (ECS EL.6.31)
- (BogETIE ‘"Lﬁﬁ‘os Itor)/(Lef.Wy)=3214.32N/mm? (EC5 EE.6.31)
G b b

om, crity= 24d _]mmﬁ, ST i y

om, critz= 3214 32 Nmez ,Aréi{ﬁg
: N

Jl\ “

\}.
Arel , my=0.35, (Are‘ e 75$ «crity=1.00 (EC5 Ef.6.34)
arel,mz=0.10, (irel<Z =0T , Keritz=1.00 (EC5 Ef.6.34)

(fmyk/om,crity)= 0.35 (EC5 E£.6.30)
(fmzk/om,critz)= 0.10 (EC5 E£.6.30)

omyd/ (Kerity: fmyd) +Km.omzd/ (Ecritz- imzd)=0.603+0.000= 0.60 < 1 (EC5 E£.6.33)
Km.omyd/ (Kcrity- fmyd)+omzd/ (Kcritz- fmzd)=0.422+0.000= 0.42 < 1 (EC5 E£.6.33)
0 #AEYXOC LKovomolelTot
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Zeh 1

1. Ynohoylopol TPApATOC KATOOKEUNG @ AAINE,-005

ZUALvn SoKOC applLEpELoTT

1.1. Texvixn Meplypopn, nopadox£g, UALKE ¢optia

1.1.1. Tpénog Ka1aoKEUnqg

D30.
EileU0epo dvolypo dokoy 3.650 m

EUALvo bdGmedo, omnd fukelo
Aotopr] doxoU BxH=120mmx180mm
1.1.2. Kavoviopoli
EN1990~1-1:2002
EN1991-1-1:2003
EN1995-1-1:2008

Apboe e
DOPT L0 KOTOOKEURG
EUALVEC KUTMOKEUEQ

1.1.3. M£Bodog umoloylopou

Yrnohoyi{OvitL Ol E0WTELLKEC BUVANELIC oTo &KPM KoL OT0 UECOV TV SOKOV
TOU NOTOUOTICG, KOBOC Kol T eAaoTikd BEAn k&plng, vyl SAOUC TOUC cUVBUNGNOUC

popticewv otupwva pe tov Eup. 1 kot Eup. 5, xol yvivoviol Aot oL £Agyxol
2] 1 P ¥ x

pépovong txovotnTiag (EC5 EN19985-1-1:2009, §6). EAfyyovicl emionc To BEAn
Of KOTQOTOON AfLTOUPYLKOTNTaG EC5 EN1995-1-1:2009, §7.2, roBdC kol oL

(EC5 EN1995-1-1:2009, §7.3.3)

TOAONV TQOE LG
cUuQLVY J1E

1.1.4. I8i161n1eg vALkGv (Eudeia) (EC5 EN1895-1-1:2009, §3)

HDoidtnto fursloag: D30

Eh&on) Aeitoupylog : EAdon 2, OepLexIlxOTnio Uypooiac <=20% (EC5 §2.3.1.3)
ZuviteAeoific aopoie lag UALKOU yM=1,30 (EC5 Miv. 2.3)

XapaxInplotLkég LdLétnTeg Eudeiacg

fmk = 30.0 MPa, ft0k = 18.0 MP&, Tt90k= 0.6 MPa

fclk= 23.0 MPa, £fc90k= 8.0 MPa, fvk = 4.0 MPa

EOm =11000 MPa, E005 = 9200 MPa, ES0m = 730 MPa

Gm = 690 MPa, pk = 530 Kg/m®

1.1.5. Ztoixeia SLatopng Sokdv danédou
Aratopn BxH=120mmx180mm, A=2.160E+004mm?,

I=5.832E+007mm4, W=6€.480E+005mm?*

1.2, Evtatiké peyedn SoxoU (L= %.2f m) (L=3.650m)
M&v Lot goptic Gk= 0.400kN/m, maxV= 0.73 kN, maxM= 0.67 kNm, maxa= 1.49 mm
Rivnti& goptio Qk= 2.300kN/m, maxv= 4,20 kN, maxM= 3.83 klm, maxi= 8.59 mm

1.3. Eheyxog Oplokfg Katdotaong AeLToupylROTHTAQ (EC5 EN1995-1-1:2009, 82.2.3, §7)

EAgyxog Béhoug xapyng coto péoo tng dokoU (EC5 §7.2)

©opT Lo [kN/m] o ufmm] &p&on w0 Wl Y2 Kdef B -
{ G) Movipx Gk = 0.400 1.495 Méwv Lun 1.00 1.00 1.00 0.80
{ Qf) Kwvntd Qk = 2.300 8.594 Megooypovioe 0.70 0.50 0.30 0.80

Euvéuaquq DOpT LONG Vw.inst w.fin [mm)
16 1.495 2.690
2 Q1 8.594 10.657
3G+ 01 10.089 13,347

w.fin,g=w.inst, g (l+kdef), w.fin,qrw.iﬁgETékE:EQ:kdef)(ECS §2.2.3, Eq.2.3,
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MéyLoteg TLHEG PeAdv

w.inst = 10.089 mm, w.fin = 13.347 mm

EAeyxog oUppauve- pe EC5<EN1995-1-1:2009 §7.2, NIiv.7.2
EA£YX0S ;y&r@@ﬁiﬁéépuq ke

w.inst /4 =A40.089 mm < L/308=3650/300= 12.167 nm
w.net, §ifv=.13.347 mm < L/2 003650/250= 14.600 mm
w.fin [A92 13,347 .mm < L[ﬂZ;E; 650/200= 18.250 mm
O £heyXog. Lkovonoleltal ; §?

g . s i,-'lsf i

e’

N
1.4. Tadavtdosig  (EC5 BuAoosf1-1:2009, $£7.3.3)
BguchLidNg Légbdﬁgvﬁ?ﬁtﬁ‘ topotog £=(n/2L?%) (EI/M) (EC5 EN19295-1-1:2009 §7.3.3)
1=3.650 m, E=T+I00Et Nm?/m, I=5.832E-005 md4, M=40.77 kg/m?, £=14.79 Hz
£f=14.79 Hz > 8 Hz. H OeueA108ng 1d1oouxvoInta £ivol omodexin

1.5. EAszyxoc Optaxng Katdotaong Actoxiag (EC5 EN1995-1-1:2009, §&)
®oprion [kN/m] ... B g vq vo
( G) Movipx Gk = 0.400 Mév Lun 135 0.00 1.00
( Of) Kuvnia Qk = 2.300 Meooypov Lo 0.00 1.50 0.70
JEdR,  ERODHNOMRG PORT WEHG RAGOR Pudexeiae  Jmod W/Emnd M/Bmed
1 vg.G MV Ljn 0.60 1.643 1.499
2 vg.G + yag.Qf Mecoxpdv Lo 0.80 9.102 8.306
MéyvicTeg TLREC 9.102 8.3086
Ehleyxoc¢ didtunong, Fv=7.282 kN (EC5 §6.1.7)

OpBoyev LK diotoun, bef=0.67x120=80 mm, h=180 mm, A= 14 400 mm?

Tpeomn. ouvi. Kmod=0.80 (IIiv. 3.1), Buvt. oop. UvilkoU yM=1l.30 (Iiv. 2.3)

fvi=4.00 N/mm?, fvd=EKmod-'fvk/yM=0.80x4.00/1.30=2.46N/mm?* (EC5 Ef.2.14)

Fv=7.282 kN, tv0d=1.50Fv0d/2netto=1000x1,50x7.282/14400=0.76N/mm?* < 2.46N/mm?*=£fv0d (Ef.€.13)
0 éAeyXOC LRavomoLelTol

EAeyxog xépyng, Myd=6.645 kNm, Mzd=0.000 kNm (EC5 §6.1.6

OpRoywv Lk &ilotonf, b=120mm, h=180mm, 2=2.l160E+004mm?,Wy=6.480E+005mm?, Wz=4.320E+005mm?
Tpon. ouvi. Kmod=0.80 (Itv. 3.1), BZuvi. ao@. UALKOU yM=1.30 (Iiv. 2.3)

fmyk=30.00 N/mm?, fmyd=Kmod:fmyk/yM=0.80x30.00/1.30=18.46N/mm?

fmzk=30.00 N/mm?, fmzd=Kmod-fmzk/y}=0.80:30.00/1.30=18.46N/mn”

OpBoywv Lk dLatopn &po Km=0,70 (EC5 §6.1.6.(2)
omyd=Myd/Wmy, netto=1E+06x6.645/6.480E+005=10.25 N/mm?
omzd=Mzd/Wmz , netto=1E+06x0.000/4 .320E+005=0.00 N/mm?

omyd/ fmyd+Em. omzd/ fmzd=0,555+0.000= 0.56 < 1 (EC5 E§.6.11)
Em.omyd/fmyd+omzd/ fmzd=0.389+0.000= 0.39 < 1 (EC5 E§.6.12)
O €hgyyoC Lkovomoleitol

Eleyxo¢ xépyng doxev ps xUpteorn, Myd=6.645 kNm, Mzd=0.000 kNm {(EC5 $6.3.3)
OpBovywv Lk dlotour, b=120mm, h=180mm, A=2.160E+004mm?,Wy=6,480E+005mm?3, Wz=4.,320E+005mm?
Tpon. ouvT. Kmod=0.80 (Iiv. 3.1), Zuvt. cop. vAlxkol yM=1.30 (IIiv. 2.3)

fc0k=23.00 N/mm?, fcOd=Kmod-fc0k/yM=0.80x23.00/1.30=14.15N/mm?

fmyk=30.00 N/mm?, fmyd=Kmod-fmyk/yM=0.80x30.00/1.30=18.46N/mm?

fmzk=30.00 N/mm?, fmzd=Kmod-fmzk/y¥=0.80x30.00/1.30=18.46N/mm?

OpBoywv LKL Blotopn &po Km=0.70 (EC5 §6.1.6.(2)
omyd=Myd/Wmy, netto=1E+06x6.645/6.480E+005=10.25 N/mm?
omzd=Mzd/Wmz, netto=1E+06x0.000/4.320E+005=0.00 N/mm?
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M Bpyopon- Bk

Sky= 1.00% 3.65=3.65 m= 3650 mm

Skz= 0.10x 3.65=0.37 m= 365 mm

huynediniec

iy= (Iy/A)=0.289x 180= 53 mm, Ay= 3650/ 52= 70.19 e i 9

iz= (Iz/A)=0.289x 120= 35 mm, Az= 365/ 35= 10.43 T T i |
'.’ l‘ B 7' J v \.‘

om, crit=Mycrit/Wy=n (E005-Iz+G005-Itor) / (Lef.Wy)= 134.81N/mm* (EC5 Ef.§.31) "

om, crit=Mycrit/Wy=n (E005-I=z-G005-Itor) /(Lef . Wy)=2729.89N/mm? (EC5 EE.G‘\.EI‘Q

Epiglpeg 1doeLg

om, crity= 134.81 N/mm®, hrel,my= (fmyk/om, crity)= 0.47 (EC5 E£.6.30)

om,critz= 2729.89 N/mm?, Arel,mz= {(fmzk/om,critz)= 0.10 (EC5 Ef.6.30)

.00 (ECS EE.6.34)

Arel,my=0.47, (Arel<=0.75), Kcrity=1
z=1.00 (ECS EE.6.34)

Arel,mz=0.10, (ihrel<=0,75), Kcrit

omyd/ (Kcrity: fmyd) +Km.omzd/ (Keritz- fmzd)=0.555+0.000= 0.56 < 1 (EC5 E£.6.33)
Em.omyd/ (Kerity - fmyd) +omzd/ (Kcritz- fmzd)=0.38940.000= 0.39 < 1 (EC5 Ef.6.33)
0 £Aeyxoc Lxovonoleltol
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1. Ymoloylopol TRAPKTOE KATAOKREUNG : AANE.-006

E0A LV écyéﬁaumtépaldp
o -
f"lm }C
1.1. Texbikf Heplypops, mnopd
T 7,

ALY

pérI00 Kot GoKEURQ

41T ouk, Qéfgp §§H=140mmx2%p:
1.1.2. Kavoviopoi = ° = %
EN1990-1-1:2002
EN1291-1-1:2003 doptio KXTHOKEUNG
EN1995-1-1:2009 EUALVEL KOUTXOKEUEQ

1.1.3. MéBodog urnoloylopoy

Ynohoyiloviat oL EORTEPLKEC BUVANELG OTO KOO Kl 010 pfgov 10V DOKOV

10U NXTOPTOC, KoBOC Kol 1o £A0OTLKE BEAN xGuUng, yLa OACUG TOUC CUVOUXCROUS
poptiosev ouppove e Tov Eup. 1 kol Bup. 5, kol yivovioil dAoL ol €Agyyol

pépouoog Lkevotnteg (ECS5 EN1995-1-1:2008, §6). Eiéyyovial emiong to BéAn

gf xeTdoTaon AfLTOUpY LKGTNToG ECS EN1995-1-1:2009, §7.2, xoB@¢ KOl OL TOACVIQOELLG
oupowva pe (EC5 EN1995-1-1:2009, §7.3.3)

1.1.4. 1816tnteg vALxav (fvdeia) (EC5 EN1995-1-1:2009, §3)
Nototnta turelog: D30

Khdon Acttoupylog : KAGon 2, meplextixOinia vypaoiag <=20% (BECS §2.3.1.3)
ZUVTEAEOTHC ao@oAs log vALkoU yM=1.30 (ECS5 Hiv. 2Z.3)

Xopoaxtnplotlxég LO1dtnTeg fuldeiag

fmk = 30.0 MPa, ftOk = 18.0 MPa, ft90k= 0.6 MPa

fcOk= 23.0 MPa, fcY%0k= 8.0 MPa, fvk = 4.0 MPa
EOm =11000 MPa, EO005 = 9200 MPa, E90m = 730 MPa
Gm = €90 MPa, pk = 530 Kg/m’

1.1.5. Ztolxeia dLaTopAg Soxdv Banédou
Alotopr] BxH=140mmx240mm, A=3.360E+004mm2, I=1.613E+008mmd, W=1.344E+006&mm*

1.2. EvVTaTIRG neyédn doxod (L= %.2f m) (L=5.200m)
Mév Lua eoptice Gk= 0.300kN/m, maxv= 0.78 kN, maxM= 1.01 kNm, maxA=- 1.66 mm
Kivnt& goptic Qk= 2.000kN/m, maxv= 5.20 kN, maxM= 6.76 kNm, maxA= 11.08 mm

1.3. Eheyyog¢ Oploxf¢ Koatdotoong NELTOUPYLKOTNTAG {EC5 EN1995-1-1:2009, §2.2.3, §7)

EAeyxoc PéAoug xdpuyng oto péoco tng doxkoU (ECS §7.2)

dopTLon  [kN/m] ulmm] &pdorn Yo Wi W2  Kdef
( G) Movipx Gk = 0.300 ) © 1.662  Movipn 1.00 1.00 1.00 0.80
{ Qf) Kuwvntd Qk = 2.000 11.083 Megooyxpovia 0.70 0.50 0.30 0.80
Tuvduoonsg PoptLong w.inst w.fin [mm]
1 B ' 1.662  2.992
2 Q1 11.083 13742
3G+ Q1 12.745 16.735

w.fin,g=w;inst,g(1+kdef), w.fin,q=w.inst,§(1+m2-kdef)(EC54§2.2.3, BEg.2.3, Eq.2.4)
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Méyioteg TLpEQ PeAdv

w.inst = 12.745 mm, w.fin = 16.735 mm

EAeyyog oUppevo pe EC5 EN1995-1-1:2009 §7.2, Hiv.7.2
EAEYXOC TEALKOU BEAoug kéuUng -

w.inst = 12.745 mm < L/300=5200/300= 17.333 mm
w.net, fin 16,735 mm < L/250=5200/250= 20.800 mm
w.fin = 16.735 mm < L/200=5200/200= 26.000 mm

O EheyyoC LKowomoieitol

1.4. TodavidoeLqg (EC5 EN1995-1-1:2008, §7.3.3)
BepeALndng L5LogUXVOTHTH NTOUaTOg f=(m/2L2) (EI/M) (EC5 EN1995-1-1:2009 §7.3.3)
L=5.200 m, E=1.100E+010 Nm?/m, I=1.613E-004 m4, M=30.58 kg/m?, £=13.99 Hz
£=13.99 Hz > 8 Hz. H Bepshlodng LSLoouxvotnio £ivol omodekIy

1.5. EAeyxog Oplaxfg Katdotaong Acgtoxicg (ECS EN1995-1-1:2009, §6)
®éprion [kN/M]  Gpéon  vg  vg vo
{ G) Mévipx Gk = 0.300 Mo LN 1.35 0.00 1.00
{ Qf) Kivni& Qk = 2.000 Meooy pdv Lo 0.00 1.50 0.70
.0, Zuvduoiopodie ¢épjtggq S KAhGoT 51dpnzla§ B ,ﬁTEdA,Aﬁ?{EQ?E,W,y/KmOQ
€ vg.G Mov L 0.60 1:755 2.281
2 vg.G + vg.Qf Megoypdv Lo 0.80 11.066 14,386
MEyiLOTEQ TLHEC 11.066 14.386
EAeyxog Sidtpnong, Ev=8.853 kN (EC5 §6.1.7)

OpBoywv Lk dlatopt], bef=0.67x140=94 mm, h=240 mm, A= 22 560 mm?

Tpon. ouvi. Kmod=0.80 (Iiv. 3.1), Zuvi. cop. UALKOU yM=1.30 (IItv. 2.3)

fvk=4.00 N/mm?, fvd=Kmod-fvk/yM=0.80%4.00/1.30=2,46N/mm? (EC5 EIf.2.14)

Fv=8.853 kN, 1v0d=1,50Fv0d/Anetto=1000x1.50x8.853/22560=0.59N/mm* < 2.46N/mm*=fv0d (Ef£.6.13)
O £heyyxog Lkovomoteltot

Eheyxo¢ x&ping, Myd=11.509 kNm, Mzd=0.000 kNm (EC5 §6.1.6)

OpbBoywv Lkn diatoutfi, b=140mm, h=240mm, 2=3.360E+004mm?,Wy=1.344E+006nm*, Wz=7.840E+005mm?
Tpon. ouvt. Kmod=0.80 (IMiv, 3.1), 3Zuvi. oco@. UALxkoU yM=1.30 (Hiv. 2.3)

fryk=30.00 N/mm?, fmyd=Kmod-fmyk/yM=0.80x30.00/1.30=18.46N/mm?

fmzk=30.00 N/mm?, fmzd=Kmod-fmzk/yM=0.80x30.00/1.30=18. 46N/ /mu?

OpBovyev LK dLotopy &po Km=0.70 (ECS5 §6.1.6.(2)
omyd=Myd/Wmy, netto=1E+06x11,509/1.344E+006=8.56 N/mm?
omzd=Mzd/Wmz, netto=1E+06x%0.000/7.840E+005=0.00 N/mm?

omyd/ fmyd+Km. omzd/ fmzd=0.464+0.000= 0.46 < 1 (EC5 E£.6.11)
Km. omyd/ fmyd+omzd/ fmzd=0.325+0.000= 0.32 < 1 (EC5 Ef.6.12)
O EAgy¥oC¢ LxovomolLeltal

Eleyxog xdpyng Sox®dv pe KUptwor, Myd=11.509 kNm, Mzd=0.000 kNm {EC5 §6.3.3)
OpBoyevixy oiatopr, b=140mm, h=240mm, A=3.360E+004mm?,Wy=1.344E+006mm?, Wz=7.840E+005mm?
Tpon. cuvi. Kmod=0.80 (Ouv. 3.1), Zuvi. aop. UALKOU yM=1.30 (IIiv. 2.3)

fc0k=23.00 N/mm?, fcOd=Kmod-fcOk/yM=0.80%23.00/1.30=14,15N/mm?

fmyk=30.00 N/mm?, fmyd=Kmod:fmyk/yM=0.80x30.00/1.30=18.46N/mm?

frzk=30.00 N/mm?, fmzd=Kmod-'fmzk/yM=0.80%30.00/1.30=18.46N/mm?

Opboywv Lk & iatour] &po Km=0.70 (EC5 §6.1.6.(2)
omyd=Myd/Wmy,netto=1E+06x11.50%/1.344E+006=8.56 N/mm?
omzd=Mzd/Wmz , netto=1E+06x0.000/7.840E+005=0.00 N/mm?
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Mm”““@@fﬁ_
Sky= 1.00= 5.20=5.20 m= 5200 mm

0% 5.20=0.52 m= 520 mm

.289x 240= 69 mm, Ay= 5200/ 69= 75.36
=0.289x 140= 40 mm, Az= 520/ 40= 13.00

it3Mycrit/Wy=n (EQ005+1z-G005-Ttor) / (Lef.Wy)= 100.56N/mm? (EC5 Eg.6.31

WF criteMycrit/Wy=n, (E005-Iz-G005-Itor)/(Lef.Wy)=2659.68N/mm? (EC5 Ef.6.31)
Kpfi 1£C FIXOELG

om, critys  100.56 N/mmZ, Arel,my= (fmyk/om, crity)= 0.55 (EC5 E£.6.30)
om,critz= 2£59.68 N/mm?, Arel,mz= (fmzk/om,critz)= 0.11 (EC5 E£.6.30)

Arel,my=0.55, (Arel<=0.75), Kcrity=1.00 (EC5 E{.6.34)
arel,mz=0.11, (Arel<=0.75), Kcritz=1.00 (EC5 Ef.6.34)

omyd/ (Kerity- fmyd) +Km.omzd/ (Keritz- finzd)=0.464+0.000= 0.46 < 1 (EC5 E£.6.33)
Km.omyd/ (Kcrity- fmyd) +omzd/ (RKeritz- fmzd)=0.32540.000= 0.32 < 1 (EC5 Ef.6.33)

O £AheyXOC LKOVOHNOLELTOL
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1. Ymoloylopol tpApatog xataokeung : AIAT.-001

AIATOMH YNO ENTAZH, Nwylopdg
{EC5 EN1995-1-1:200%, 86.3.2)

1.1. ZXedLoaopdg EvavTl SOPLKOV QOPT v (EC5 EN1995-1-1:2008, §

ISLOTNTEC VALKAV (EC5 EN1995-1-1:2009, §3)
Hotdinia Evhelag: D30 N
EAdon Asttoupyiog : Kidon 2, neplextixéInTa uypadiag <=20% (§2.3.
TUVIEAEOTAC GOQPOAEL i UhtkoU yM=1.30 (ECS5 muv. 2.3)

Kadoe g Dldprelog @ Movipn (Miv. 2.1

Droixela diLatopfc

Opbovyov Lk diatopr, b=200mm, h=200mm, A=4.000E+004mm?,Wy=1.333E+006mm?*, Wz=1.333E+006mm*
Me loon Siotounic £diou 0.00%, AR=0.000E+000mm?, AWy=0.000E+000mm?, AWz=0.000E+000mm?*
Evepyn diotous Anetto=4.000E+004 mm?, Wy,netto=1.333E+006mm*, Wz,netto=1.333E+006mm?

HOpOKINPLOTLKEG TLPEC UALKOU

Tpomeno LNt Lk6C ouvisAeotli¢ Emod=0.60 (ECS HMiv. 3.1

BUVTEASOTHC QOOMAE Lxe UALKOU yM=1.30 (ECS5 Miv. 2.3)

E005=9200N/mrm?

fc0k=23.00 N/mm?, fcOd=KEmeod-fclk/yM=0.60x23.00/1.30=10.62N/mm? (EN19295-1-1, Ef.2.14)
fmyk=30.00 N/mm?, fmyd=Kmod-fmyk/y¥=0,60x30.00/1.30=13.85N/mm*

frzk=30.00 N/mm?, fmzd=Kmod-fmzk/y=0.60x30.00/1.30=13,85N/mm?*

dopt{a BLatopng
Fcld=-7.000 kN

EAeyxog Auylouoy (EC5 EN1995-1-1:2008, §6.3.2)
OpBovev Lk dlatopl &pox Km=0.70 (EC5 EN1985-1-1:2009 §6.1.6.(2)
oc0d=Fc0d/Anetto=1000x7.000/40000= 0.17 N/mm?

@ﬁKﬂ Apiicuoﬁ Sk
Sky= 1.00x 2.50=2,50 m= 2500 mm
Skz= 1.00x 2.50=2.50 m= 2500 mm

Auvqgéynysq
iy= (Iy/A)=0.289x 200= 58 mm, ay= 2500/ 58= 43.10
iz= (Iz/A)=0.289x 200= 58 mm, Az= 2500/ 58= 43.10

Epioipeg tdoelLg
oc,crity=n?E005/Ay?= 48.88 N/mm?, Arel,y= {fcOk/oc,ecrity)= 0.69 (EN1995-1-1, Ef.6.21)
oc,critz=n?EQ05/hz?= 48.88 N/mm?, Arel,:z= (fcOk/oc,critz)= 0.69 (EN1995-1-1, Ef.6.22)

Rc=0.20 (ocuykorintn &uAelo)
ky=0.5[1+Bc (Arely-0.3)+Arely?]= 0.77, Kcy=1/ (ky+ (ky?-hrely?))=0.883 (Eg.6.27 6.25)
kz=0.5[1+pc(Arelz-0.3) +hrelz?]= 0.77, Kcz=1/(kz+ (kz?-Arelz?))=0.883 (Eg.6.28 6.26)

oc0d/ (Key fc0d)= 0.02 < 1 (EN1995-1-1, E{.6.23)
oc0d/ (Kez: £fc0d)= 0.02 < 1 (EN1995-1-1, E£.6.24)
Q éAeyyoC LKovomotelitot

Nogoot1d exuetdihevuong o Lotounc =2%
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1.2. Exedloopdg EvoVTL TUPKAYLEQ

(EC5 EN1995-1-2:2004)

2 . ~no " dCTK‘BI’." :(
ExGeon oe npédtunn nupkayLld yio 10 Asmtd.
Bupnoy£c oxAnpd EUAo D30 pe xopoxIneloTlkh mukvétnta density 530kg/m? Kt
H toxUtnto anovepdxwons £ivot pn=0.80 mm/min (EN1$95-1-2, Table 3.1)
B&Sog oanovBpékwong dchar,n=pn-t=0.80x10=8 mm (EN1995-1-2, Ef.3.2)
i b 1
Dxediaopdée Boaol {épevog otn péBodo anopévouoag S LATopng (EC5 EN1995-1-2:2004, §4.2.2)
Evepyd B&Bog onovOpéroong def=dchar,ntko-do, do=7mm (EN1995-1-2, Eg.4.1)
T un OpootaTsupéveg enmipdvetsg kol £<20 min, ko=t/20=10/20=0.50, (EN1995-1-2, Table 4.1)
def=8+0.50x7=12 mm, onopfvoboo Siatouny BExHE=176x176 mm
EAeyXOC¢ QVTOXA¢ anopévoucag dlatopng (EC5 EN1995-1-2:2004, $§2.3)
Kmod, £i=1.00, (EN1995-1-2, §€4.2.2 (5)), yM,fi=1.00 (8§2.3 Note 2)
TUVTIEAECTAC yio 20% amouévoucag ovtoxfg kfi=1.25 (EN1995-1-2, Table 2.1)
EAeyxog Auytopod (EC5 EN1995-1-1:2009, §6.3.2)
OpBovywv Lk SLatour, bf=176mm, hf=176mm, A=3.098E+004mm?, Wy=9.086E+005mm?*, Wz=2.086E+005mm?
fc0k=23.00N/mm?, £c0d, fi=Kmod, fi.Kfi.fcOk/yM, fi=1.00x1.25x23.00/1.00=28.75N/mm?* (EN1995-1-2, Eg.2.1
fmyk=30.00N/mm?, fmyd, fi=Kmod, fi.Kfi.fmyk/yM,£i=1.00x1.25x30.00/1.00=37.50N/mm® (EN1995-1-2, Eq.2.1
fmzk=30.008,/mm?, fmzd, fi=Kmod, £i.Kfi.fmzk/yM, £i=1.00x1.25x230.00/1.00=37.50N/mm?
E005= 9200N/mm?, EO005, fi=Kmod, fi.Kfi.E005/yM,£i=1.00x1.25x 9200/1.00=11500N/mm? (EN1995-1-2, Eg.2.2
ocOd=rc0d/2netto=100027.000/30976= 0.23 N/mm?
MﬁKQmQHXigpoﬁ Sk
Sky= 1.00x 2.50=2.50 m= 2500 mm, Skz= 1.00x 2.50=2.50 m= 2500 mm
huynpdInTeEg
iy= (Iy/A)=0.289x 176= 51 mm, Ay= 2500/ 51= 48.02
iz= (Iz/A)=0.289x 176= 51 mm, irz= 2500/ 51= 48.02
Bplowee TRaely
oc, crity=u?EQ005/ hy?= 47.23 N/mm?, Arel,y= (fc0d, fi/oc,crity)= 0.70
oc, critz=n?E005/Az?= 47.23 N/mm?, Ahrel,z= (fc0d, fi/oc,critz)= 0.70
Bc=0.20 (ouykoAANTIH fuAicic)
ky=0.5[1+Bc(Arely-0.3)+Arely?]= 0.78, Kcy=1/(ky+ (ky2-Arely?))=0.878
:z=0.5[1+Bc (Arelz—-0.3) +Arelz?]= 0.78, EKcz=1/(kz+ (kz?-Arelz?))=0.878
oc0d/ (Key- fe0d, £i)= 0.01 < 1 (EN1995-1-1, E§.6.23)
oc0d/ (Kez+ fc0d, £fi)= 0.01 < 1 (EN1985-1-1, E£.6.24)
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