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1 EIZArQrd

AvTikeipyevo Tng mapoldong TeEXVIKAG €kBEONG €ivail N TTEPIYPGPR TOU PEPOVTOC OpyavIouol Tou VEOU TwANTNPIou TNg
AkpPOTIOANG TwV ABNV@YV, N TTHEOUGCINON TWV BACIKWY TIXPAUETPWY TNG ITATIKAG MEAETNG, N Gv&AUGH Kol DIOTOGIOAOYNGN
TWV JOUIKOV OTOIXEIWV KOI TwV OUVOECEWV TWV PEADV KXI N CUVOTITIKA TIEPIYPGPA TNG ueBodoloyiag avéyepong. XTo
TOUPAPETNUG TOU TIXPOVTOG THPOUCIGIOVTAI T OXEOIK TWV OUVOECEWV TWV MEAMV. T YEVIK& OXEOI TNG KOTOOKEUNGQ
TTOEOUCIGIOVTOI OTO QVTIOTOIXO TUAMG TNG OGPXITEKTOVIKAG MEAETNG Kol dev Bor emavaAng@Oolv oTnv mapoloo X&pIv
ouvTodIG. H axpxITEKTOVIKA PEAETN ekmovABNke amd To ypageio Flux Office (EGo Mavidékn kai Oavéong Aepipng).

EuxapioTieg opeilovTai oTo Ipoowtiko TN Epopeiag TNg MOAewg Twv ABNVMV YIG TO EVOIPEPOV KOI TNV CUVEPYROIG TOUG
JE TNV ouGdo PENETNG.

2 APXEX IXEAIAZIMOY

EE auTioig TNG 101ITEPOTNTAG TOU XWPOU TIPOKPIVETAI N METOAMKA KOXTXOKEUR EvavTl GMwv. H Edpaon Tou pEPOVTOQ
opyaviouoU yiveTau €M TTAGKOG OTTAIOUEVOU OKUPOJEURTOC, MAAPWS QVEEXPTNTNG GO TO UTTOKEIUEVO YEWAOYIKO UTTOROPO,
(WOTE VO VO EPIKTA N GVOOTPEWPINOTNTO OAWV TWV EPYNOIWV, OV KPIOET aVayKaio 0TO JEANOV.

01 BaolkEg apXEQ oxediaouol TNG eMEPPAONG €€ EMOYEWS KATOROKEUKOTIKAG UEDOOOAOYIOG KO PEPOVTOG OPYOVIOUOU
eival ol €EAGQ:

A. AvaoTpegiudTnTa TNG eMEUpaonc.
B. MepIopIoudg TwV KATAOKEUGKOTIKWY EPYOOIWV 0TO TIEDIO / ONUAVTIKOG BOOUOG TTPOKATHOKEUAG
I KATOOKEUOOTIKA GIAOTNTO

A. Eukohia 0Tn p€B0dO PETAPOPAS KO QVEYEPONG, WOTE OAX T DOMIKG PEAN VoL UTTOPOUV VO HETAPEPBOUV XEIPWVOKTIKE,
XWPIG UNXAVIKE avUPWTIKG HEO.

3 MEPIFPA®H KATAZKEYHX

H véa kaTaokeun Ba €xel YevikEg OlaaTdoelg oe k&Town 21 x 7.0 m e ouvolikd Gwog 3.50 m. O pEpwv opyaviouog TNG
KOTOOKEUNG GITOTEAEITOI OO PETOANKO QopEn Ye 14 PHEPOVWHUEVO UTTOOTUADUOTO UTTOOTUADUOTS SiaToAG CHS 101.6x8
KO OIGPPOYUATIKE OTOIXEIC DUOKOPWIOG OIXTETOYUEVO 0 KATAANAEG BEDEIG £TTT TNG YEVIKAG KATOWNC, TO OTTOIk CUVIOTAVTAI
amd opbooThTeq Kol opIlovTieg dokolg SHS 50x4  kai diay@vix PEAN RHS 50x30x4. To diax@payuaTa Oo
OUVOPHOAOYOUVTOI OTO EPYOOTAOIO KO B0 UETOPEPOVTAI OTO EPYO.

H opopA TNG KaTaokeUNG amoTeAsiTal amd KOpieg dokolg diaTouAg IPE 160, deuTepelouoeg dokolg diaToung IPE 120
ko Teyideg diaToung IPE 80. H dicudppwon Twv on®v yiveTal JE€ow KaumiAwv Tepoaxiwv diaTouAg UPN 120. H emk&Auyn
NG METOAIKAG 0poPNQ viveTau amd emKkadAuevn E0AvN oTéyn, wg EAG:

A. Emi Twv PETHANK®OV oKWV OIxoTPWVOVTOI QPUANG K/TT BaAM&ong 20mm. Xtnv mePIUETPIKA (VN TNC KATXOKEUR
TormoBeToUvTal o€ OU0 oTPWOEIG (OUVOAIKO TT&X0g 40mm). Tow pUANG K/ 1T TOTTOBETOUVTOI O€ TIEMAEYUEVN DIKTAEN, WOTE VO UNV
ONUIoUPYEITAI DIXUAKNG CPMOG.

B. Ta UM K/TT OaxA&oong BIOWVOVTAI OTIG METKANIKEG OITOUES Ye aUTODIGTPNTG YOABAVIOUEVG OTPIPOVIO MBXx40 ue
PPE(OPIOTAN KEPOAAR av& 15cm TIEPIUETPIKG KO 0TO YEGOV TOUu pUAOU.



I'. Emi Tou K/m TomoBeTeiTau N EUAEia TelKNG KaTnyopiag C24 (eUmoTIoPEVN KOl e TTEpIExOUEVN uypaoia <15%) oe dokolg
peTaBANTOU Gyoug (WoTe Vo JIXUOPPOVETAI KAIon 5% oTo Gvw TEANX). To MAGTOQ Twv OoKWV B gival 5 cm. Ta Yéoa
o0vdeong Kal oTepEwong Ba eival auTodIGTENTA YOABOVIOUEVK OTPIPOVIG M4 Kol YwVIGKG YOABavIOUEVOE eAGopaTo. Ta
OTPIPOVIX TTPETEI V& ExOUV EAGXIOTN EUTINEN 25mMm 0TO ouvOEOUEVO PEAOC.

A. Emi Twv E0MVwv emKaBAPEVWY DoKWV Ba ToTToOeTNOET TO oavIdwUa TTEXoUS 22mm (eumoTiodévn EuAeia MelKNG) KAl N
TENIKA eMK&AUWN Ba eivan ammd UM TITaviolxou Weud&pyupou (Zinc)

H Bepehinon TG KATAOKEUAS B yiveTol HEow oUPTTayoUq TAGKOG OKUPOOEUXTOG (eTT €d&(OUG) cuVoAKoUg Téxoug 30cm.
H mA&ka emti edG&poug Ba pEpel TEPIUETPIKG 00KOUG TAGTOGU 25cm Kol HETABANTOU UYoug. ITOXOG TWV TTEPINETPIKWV SOKOV
givail N eEXoPAAION TNG KATAOKEURS EvavTl oAioBnong. MNa Tov Adyo auTo Ba Exouv EUTNEN evTog TOU YewAoyikoU uTtop&dpou
30cm. H KaTaokeuR repIAauBavel Ta €A oT&OIN:

A. KaBopIopog Kol oo Gkpuvon edapikold pavoia pUTOKGAUWNG (EKTINMUEVO B&BOG Ewg 40cm)
B. X&pa&n Tng BepeNiwong - eExopGAIoN EUTTNENG TWV TIEPILETPIKWOV SOKMV €T TOU UTTOR&OPOU KaTé 30cm
I. Katoiokeuf) EUAOTOTIOU KO OKUPOJETNON TWV TIEPILETPIKWOV SOKMV

A. Emixwon Tng emM@A&veIag e yewUPRoUaTog diaxwpiodold 100gr/m2 e SiaBabuIouéva okipa SIGUETPOU 2-4cm (TGX0G
40cm) Kol oTpwon BpaucTol UAIKoU Aatopeiou Tdmou 3A (méxoug 30cm). KahA d6vnon TNG emMPAVEIRG e 00VNTIKA TAGKA.

E. ZTpion yewup&ouaTog ameumAokAg 100gr/m2 kol ¢UAOU ToAuaIBUAEviou 2mm
>T. TomoB£TNON OMAICUMV PE AMOOTATAPES 3cM K&l OKUPODETNON TNG MAGKOSG OKUPOOEUNTOG.

AKOAOUBOUV GITOOTIGOUOTY ICOUETPIKWV KIEIKOVIGEWY TWV KATOXOKEUMV TTOU EKTTOVABNKOV GO TO BPXITEKTOVIKO YPR(PEIO
Flux Office.

ALY ALY,

Eik. 3-1 ®opéag KaTaokeung (oxedio Flux-office)
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4 KANONIZMOI - ®OPTIA

4.1 NPOTYINA KAl KANONIZMOI

H peAéTn €xel BaoloBei oToug 10X00VTEG KAVOVIOUOUG KOl TIPOTUTIC, OUYKEKPIUEVQL:

Eupwk®dikag O «Eurocode - Basis of structural design / EupwK®OIKAG - B&oeig oxed1aopol dounuaTwv».
Eupwk®dikag 1 «Basis of design and actions on structures / Bé&oeig oxediaopol Kol dpGOewV OTIC KATHOKEUES.
Eupwk®dikag «Design of Reinforced Concrete structures / IXedIxouOC KATAOKEUMV GO QX ».

Eupwk®dikag 3 «Design of steel structures / IXedIXOUOC KATAOKEUMVY GO XGAUBOK.

Eupwk®dikag 5 «Design of timber structures / ZXedIOPOG KATOOKEUWY &TTO EUAO».

o gk wbdE

Eupwk®dikag 8 «Design of structures for earthquake resistance / AvTIoEIGUIKOG OXEDIOONOC TWV KATKOKEUWV» , UE TOL

EOVIK& KETPEVDR EQAPUOYAC TOU.

4.2 OOPTIA

Mo TNV av&Auon Tou doPAUGTOC EAfPBNoaV Ta K&TWO!I PpopTiak:

e Movipa gpopTia (G)
dopTia oo 101 B&pN UNIKWV PEPOVTOC OpYOVIGHOU
1510 B&POC WTTAICUEVOU OKUPODEUNTOC 25.00 kN/m3
1510 B&POG OopIKOU XGAUBO 78.50 kN/m3

Empavelakd popTic
EmKk&AUWN oTéyng 0.80 kN/m?2

e MeToBANT& QopPTIC - WPENIPK (Q)
Em@avelak& popTict
dopTio ZuvTApNong 0.50 kN/m?2

¢ MeTaBANT& popTick - X16VI (S)
Em@paveloakd popTict
dopTio xioviol (axv& m2 opI{OVTIOG EMPAVEING) 0.65 kN/m?2

e MeTaBANTG QopTic - &vepog (W)

Mieon ava@opdq avEUOU 1.225 kN/m?2

¢ YeloMIK& popTia (E)
Z@®vn OEIOUIKAG EMKIVOUVOTNTOG |

YEIOMIKA EMTAXUVON €0&POUG a=0.16¢

KaTnyopia edG&poug B: T1=0.15, T2=0.50
YUVTENEOTAC OUMTTIEPIPOPES g=1.00
IoudaIOTNTO OOUANOTOS 22:y1=1.00
YuvTeAeoTAG Bepehiwong (KoT.B) S$=1.20



DEOPC OEVOPIOU-KVOVIOUOU

Me Bé&on 1o paoua oxediaopol Tou EC8, yia TNV opI{d6VTIa oUVIOTWOX 10X0E!:

0<T<Ts

Te<T<Tc

Tc<T<To

To<T

Sa (T) = vi-0gr-S-[2/3+T / Te- (2.5/q - 2/3)]
Sa (T)=vi-oegr-S-2.5/q
Sa(M)=vyi-0gr-S-25/q-(Tc/T)=PB-yi-Ogr

Sa (M) =Vi-0gr-S-2.5/q-(Te-To/ T2) 2 B-yi- Oar

Ta QGOpaTa GmMOKPIONG, CUUPWVA PE OO0 QVOPEPOVTAI OTO KOAVOVIOTIK& TPOTUTIG, KaBopilovtal omd Tnv WEYIOTN
emTaxuvon (Zovn I, ag = 1.6 m/sec?) kol TNV Katnyopia ed&pous (KaT.B, S=1.20) oTnv MepIoXA TOU B0 KATROKEUKOTET TO
KTiplo.

Se/ &g

2587

25.80TT

|
I
I
I
| 2.5-80-Te-Ty/ T2
|
I
|

7 A i Mepiodog, T (sec)

€1K.3€ OpI{OVTIEC OUVIOTWOEG PEOUKTOC

* Yuvduaopoi oelopol (XGki + Xy2i Qi + Ei)

Me Tn SUVOIKA POOUGTIKA HEB0DO:

LC

LC

LC

LC

LC

LC

LC

LC

3001:

3002:

3003:

3004:

3005:

3006:

3007:

3008:

1.00G +0.30Q + 1.00Ex + 0.30Ey (Kupiwg oelopog kar& +X)
1.00G +0.30Q + 1.00Ex -0.30Eky (Kupiwg oelopog kar& +X)
1.00G +0.30Q - 1.00-Ex + 0.30Ey (Kupiwg oelopog koTd -X)
1.00-G +0.30Q - 1.00Ex -0.30ky (Kupiwg oglopog KoTd -X)
1.00-G +0.30Q + 0.30Ex  + 1.00Ey (Kupiwg oelopog KaTé +Y)
1.00-G +0.30Q + 0.30Ex - 1.00Ey (Kupiwg oglopog KoT -Y)
1.00-G +0.30Q - 0.30Ex + 1.00-Ey (Kupiwg oelopog KaTé +Y)
1.00-G +0.30Q - 0.30Ex - 1.00Eky (Kupiwg oglopog KoT -Y)



Emuépoug ouvTeAeoTEG aopareiag dpdoswv
Ve=1.35 (UOVIPwY dp&oewy)
Yo=1.50 (UETABANTOV dp&OEWY)
YuvTeAeoTEQ oUVOUGOMOUG dpBoEWY wo/wl/w2

MeTaBANTES Op&oElg 0,6/0,6/0,3

4.2.1 AvoAuTIKOG Yrohoyiopog popTiwv AvEuou

H eykaT&oToon BPIoKETAI 7Km amd TNV &KTH, CUVENTQOC N ToxITNTO ava@op&g Tou avéuou gival 33m/sec.

Micon avapopa&g:

1. EC1-WIND-acropolis Shop

AYHAMIKOE EYNTEAEETHE ANEMOY
Evpunabinme 1 (ECLl) Apaozic o Gophpora, OApaozig ovEpow, EN1S%1-1-4:2005

1.1. Tayvinrta aovapopdc [EN1551-1—-4,
vbo=22 .00 mf=s, Ehboabua ELOT, Zawp: 2

vb= Cdir -Caseason-Vbo = 332.00 mfs

1.2. Enifpaoy =Sapouc [EN1551-1-4, E4.2.2, Oupapropo A}
Kornyopio efapous :  II (EH1951-1-4, Oewvw.4.1

Bypoziafg satdozic pr gopnhrn fhoornon mor prpovepduvs spoob oo (BEvbpo, mtipro)

Evwreheotfe tpoydrigrac Cris) [EN1551-1-4, g§4.2.2

Kﬂ:qvnpiu :E&pnuq: II, g=4  000m, =mo=0.050m, smin=2m, smax:=200m, =Soll=0.050m
Er=0.15%-(0.050/0. 05}"F=0_1530

Criz}=kr -lnlz /=0l =0_1%0xln(4.000 0. 0501=0_823

Evwreheotie tomnoypapLilc Suopdppocne Cols) [EN1551-1-4, §4.23.2
Co(=}=1.000 [ENlS51-1—-4, §4.2.32
Euvrezheotfg orpofihuopoy Kt (EH1551-1-4,
Ee=1_000

Evwreheotfe exfeone Cels) [EW1551-1-4,
Fornyopia =Béapowg: II [EN1551-1—-4, HOuw.

= 4_.00 m;, kr=0.150, 1lv(=}=0.228, Ce(=}= 1.0801 [EN155%1-1-4, EE.A. 4.8,4.7,49.4,49.2

glzl=Ce(z} -[*p] -VBi=[0.0011=xl_B01lx0.€25x33.002=1_225 kN/m?

1.3. Hison ovopopiic ovEpow q[z]:ﬂe[s]'qh:Ce[z]'[U.ﬁEE]'?hz_ [EN1551-1—-4,

VTb=22.00mfsec, ==4.000m, Cris}=0.8322, Coisz}=1.000, Fe=1_000, Cei(sz}=1.801
glzl=Ce(z} -[*p] -VBi=[0.0011=xl_B01lx0.€25x33.002=1_225 kN/m?

H TIuA Tou ouTeAeoTh eowTepIkAg Tieong eivau Cpi = +0.20



Moc TN TIMA TOou ouTEAEOTR €EWTEPIKAC TTiEONG I0XUOUV TO TTOPOKETW:

KaTakOpupol ToiXol

I Kmnwrl g |
fnha;
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L S P 4
Mivakog 7.1 — MMpoTEvOpeEvES TIPEC CUVTEAECTWY ELWTEPIKNG THECTC 0
KOTOEOPUPOUE TOIXOUS KTIDIWY opBoymvIKn: Karopne
Zuwn A B C D E
hid Cosin | Cpet | Cpesn | et | Coetn | Cpet | Cpen | Cpes Cpe,10 Cre.1
5 12 |14 |08 |-11 05 +08 | +10 07
1 12 |14 | 08 |-11 05 +08 | +1,0 05
<025 | 12 |14 | 08 |11 05 +07 | +10 03




AIKAIVAG ZTEYN

TpoTHVENN TASURE
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Mivakag 7.4a — FuvtedeoTeg efwTepikng mieong yia SAvEIS oTEVES

Zuwown yia Bedfuvon avEpou @ = 0
v m v o aven
w“rlg F G H 1 J
& Cpaag =] Cpa I Comn [ Cea, Coa, I Coa Com Com v
45 15 -5 a8 -7 -10 1.5
30 1.1 20 0.8 15 a8 -5 -8 14
-5 25 28 13 -2 0% 4.z -5 -7 1.2
-0.2 0,2
-5 23 25 1,2 -2 o 4.2
-5 -0
4.7 25 1,2 -2 05 4.2 +0,2
5 -5
0,0 +00 -0, -0
t t t

A



Nivagag 748 — IuvTEAECTES EWTEPIKNS TIEONS i BIKAIVEID OTEVED

Zewr yoa BiedBuwen auipou @ = 90°
Nwvia Kdong F " |
[
Cza 10 Cea 1 Cza 10 Cpa,1 Cza 10 Cpa,1 Cpa,10 Com 1
~a5" 14 2,0 1,2 2,0 -1,0 13 .3 12
-30" 15 2,1 1,2 2,0 -1.0 13 .3 -1z
15" 13 15 1,2 2,0 08 1z 0.8 -1z
-z 18 25 4.2 2,0 a7 Az s 12
= 15 2,2 13 2,0 o7 z 0E
Mivakag 7.2 — ZuvTeheoTEC EEWTERIKIE TETTC VIO SPILOVTIES OTEVES
Zuwr
TUTog oTEYTE F G H |
- Cru Cpu,3 Cpu,s Cpa Cpu,1 Coate | Comi
. +0,2
Anunpa oxpa -1.8 25 -1,2 -2.0 -0.7 -1.2
-0,2
- +0,2
hih=0,025 -1.8 22 -1.1 -1.8 0.7 -1.2
-0,.2
. N +0,2
Me ornma hifh=0,05 -1.4 20 0.8 -1.6 0,7 -12 02
+0,2
hpfh=0,10 -1,2 -1.8 0,4 -1.4 -0,7 -12
-0,2
+0,2
k= 0,05 -1.0 15 -1.2 -1.8 -0.4
-0,2
Juk +0,2
Mapmuhwpeva |y opio | o7 | 12 | 08 | -14 03
axpa -0,2
+0,2
k=020 0.5 0.8 0.5 0.8 -0.3
-0,2
+0,2
a = 4" -1.0 15 -1.0 -1.5 -0.3
-0,2
s +0,2
LmaoTg gKpa a = 45" -1.2 -18 -1.3 -18 -0.4 02
+0,2
== 807 -1.3 18 -1.3 -18 -0.5
-0,.2
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4.3 doprTiceig

01 Baoikég popTioelg (LC: Load Case) mou eQapUOOTNKAY, OE QVTIOTOIXIO UE TIG TPOXVA(PEPOEITES TIUES POPTIWY, EIVAI Ol
K&TWO!:

e Movipa gpopTia (G)
LC 10 ‘1510 B&POG PHEAV

LC11 EmkoAdWeIg 0poPAg

¢ MeTaBANT& popTick opoPAg (S)
LC3 dopTiat Xioviol

o ®opTia AvEpou (W)
LC 41 Aveuog otn dielbuvon X
LC 42 Avepog otn dielbuvon Y

* Yuvduaopoi opIoKAG KATGOTOONG AoTOXIAG (ULS : 2yeiGki + Ya1Qk1 + Zyqi - WoiQki)
LC 1001: 1.35G +1.50S
LC 1101: 1.00G + 1.50Wx

LC 1102: 1.00G + 1.50Wy

YuvOUGOMOT AEITOUPYIKOTNTRG SLS

LC 1201: 1.00G +1.00S +1.00:Wx,y

12



5 TENIKH NEPIFPA®H AOMIKOY XYITHMATOX
5.1 dopéoc Kartookeung

0 pépwv opyaviouog amoTeAeiTau amnd 14 yepovwuévoug oTUAOUG KOIANG KUKAIKAG diaTour kKol 6 KOpleg 0okolg IPE 160.
KoTakOpUQa DIGPPAYUOTX OUCKOUWING SIGTROOOVTOI 08 KOXTAAMNAEQ O€0eIg MOTE VO TTRPOAXUBGVOUV Ta POPTI TOU
QVEUOU KOl VO TIEPIOPI{OUV TIG PETAKIVAOEIC TNG OPOPACG O TIEPITTWON OEIoUIKWV dp&oewv f avepopopTiong. H sox&pa
00KV TNG 0TEYNC OAOKANPWVETAI PE deuTePelouaeg dOKOUC Kail TEYIDEG.

Karéhoyog AlTou®mv
>10AoI CHS 101.6x8
Klpleg Aokoi / TIEPIUETPIKA KEPAAODOKOG IPE 160 (ue amOTuNoN MPOEEEXOVTOG GKPOU)

KaTakopu@ol / opi{6vTIol oUVD. AIPPOYUGTWV SHS 50x4

Alay@Vviol ouvd. AIGPPAYUETWV RHS 50x30x4
AeuTepelouoeg doKoi IPE 120
Ei151koi oUvdeOUOI OTIC OTTEG UPN 120
Tepdxia &kpwv L 120x80x8

01 ouvdEoelg TwV DOUIKWY OTOIXEIWV O €ivail KOXMWTEG, Ol HETWTIIKEG TTAGKEG KO T EAGOMOTH OUOKOUWIOG Ba givail
TTPOCUYKOANUEVD OTOr KOPIO DOMIKG OTOIXEIC he OUYKOAMAOEIQ TOTIoU eEwppaEg MARpoug digiduong méyxoug 4mm.

To UNIKG TNG KATXOKEUAG KO Ol TIPOJIYPAPES EMEEEPYATING TWV HEADV B EIVOI OI KETWOI:

= AOPIKOG XGAUBOG S275, EN 10210
= Kox\eg KaTnyopicg 8.8

= X&AUuBog avTiBapwv S235

=  KoaTnyopiag aTpoopaipikig EkBeong (EN ISO 12944) C3

= JuykoMnoeig (EN 1090) EXC 3

AKoAoUBOUV YeVIKEG EIKOVEG TOU GipIBUNTIKOU TTPOCOUOIMUATOG KOI TUTTIKOV GUVOECEWV.
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€IK. 5-4 Acotrélouca 1810hoPYPr KaTA X-X, Tx=0.23sec, Mx = 86%
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€IK. 5-5 Z0vdeon kepaAiig CHS 100x8 e kupieg dokoug IPE 160

€IK. 5-6 '‘Edpaon otuAou CHS 100x8
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5.2 AvTIBIGBPWTIKA TPOOTOOIx

O BoBUOG TPOOTAOIOG TWV HETAANIKWV KOTOOKEUMV TIPETIEI VO IKXVOTTOIET KaTnyopia repIB&AovTog C3 - medium kat& EN
ISO 12944. Noyw KIVOUVwY ev XpOvw GBopwv, amo&Ecewy KATT. GTXITEITOI N €MOEWPNON TG KATKOKEUAG WETE TN @&on
avéyepong Kol n emdiopbwon TuxOv @OOPOV TNG EMQPAVEIRKAG TIPOOTOOING. H epyaoiot TPEMEI VO IKXVOTIOIET TIG
TPOdIYPOPES TOU avTioTolxou ETET.

6 ANAAYIH KAI AIAZTAZIOAOTHIH
6.1 AIATPAMMATA ANOTEAEZMATQN ANAAYZHZ

H duopevéoTepn mapapdppwon mopouci&ieTal otn popTion WX oTnv eyk&paoio 81e00UVON TG KATROKEUAG K Eiva:

12.5mm < UemTtp. = 3.00/150 = 20mm
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LXY X * 0.502

Y * 0.906
18 Z * 0.962



T

U

i

i

AT

T

A

10.00

8.00

6.00

4.00

2.00

NN V f S _|

S 8

A IR
S\ 1
X [ENg

o
=

VAN i

o
e 4

<

1

o

o
a

1
-2.00 0.00 2.00 4.00 14.00 22.00 m

| | | |

z All loads, Loadcase 3 SNOW , (1 cm 3D = unit) Area element load (force) vector (Unit=0.500 kN/m2 ‘|>) (Max=0.650) M 1 : 100
X * 0.502

gy

Y * 0.906
19 Z * 0.962



10.00

: g |
f = ! ;i Z em— .
2 i |l Z 2’/%/ =
— : e iz | g
IS e ; K 5 S
;3; = s A e 4&
j i i o 2
; | —~ g I 1& 4&34@2#& i }&/ T
i _—‘7 A o
LA L i AAABALEAEY & 5

-2.00
|

o
S
<
1
o
o
a
1
-2.00 0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 m
| | | | | | | | | | | | |
z All loads, Loadcase 4 WIND on ROOF , (1 cm 3D = unit) Area element load (force) vector (Unit=0.500 kN/m2 ‘|>) (Max=1.00) M 1 : 100
LXY X * 0.502
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VA All loads, Loadcase 42 Wy
LXY (force) in global Y (Unit=1.38 kN/m,Max=0.620

, (1 cm 3D = unit) Beam line load (force) in global X (Unit=1.38 kN/m,Min=-0.620 Max=0.620

{==), Beam line load

M 1 : 100
X * 0.502
Y * 0.906
Z * 0.962
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1. AOKOZ-IPE 80

Aoxkoli

Avoiypata Soko¥ L1=3.500m,

otéyng,
( EC3 EN1993-1-1:2005,

Zt1éyn 300 avolypdtev
+NA-ELOT:2010)

L2=3.500m

1.1.

Kavoviopoi

EN1990:2002,
EN1991-1-1:
EN1991-1-3:
EN1991-1-4:
EN1993-1-1:
EN1993-1-3:
EN1993-1-5:

1.2. YAir&

X&AvuBag:
t<=

40mm<t<=

Métpo eAaotikdétntoag E=210000 N/mm?,

2002,
2003,
2005,
2005,
2005,
2006,

S 235
40 mm,

80 mm,

EUpwk®d LKOC
EUpwk®d LKOXC
EUPpwKOD L KOG
EUPWKOS LKXC
EUPWKOO LKXC

EUPWKOO LKXC

Avtoxn diLapponc fy= 235 N/mm?,
Avtoxn diLapponc fy= 215 N/mm?,

Eupwk®diLkagc 0 B&oelg oxedlaopoU

1-1 Ap&oeLg

1-3 doptla XiLovioU

1-4 doptila Avépou

3 1-1 Sxediaopdc KATAOKeUHV arnd XAAUPBA
3 1-3 MéANR xal QUAAQ YUXPHC €éAaong

3 1-5 Aoplk& otolxela aund emimeda eAdopatd

360 N/mm?
360 N/mm?
7850

Avioxh ooctoyxloag fu=
Avioxh ooctoyxlag fu=

No6yog Poisson v=0.30, Huxkvoéinto p=

Zuvt. pévipng KoL petafAntig dpdong

YG,sup= 1.35, yQ= 1.50, yG,inf= 1.00, ¢0= 0.70
Enitpépoug OoUVTEAEOTEG aopaAreiag ym

yMO= 1.00, yMl= 1.00, yM2= 1.25

1.3. Baolk& otolxeia

Avolypa doxkoU Ll = 3.500 m, L2 = 3.500m
Andéotaon peTafU d0KOV s = 3.500m

Tovia otéyng o = 10.00°

Altotourn dokoU IPE 160 - S 235

Emitx&Auyn

Andotaon Teyidwv

AloToun Teyidnv

H&xoc XoAuRdoOpuAAou tw=0.750 mm,

Tey({da un ouykpatoUuevn TAeUpPLKE,
IPE 80 -

0.500 m

S 235

(EN1990,

AuoplLépeLlotn Teylda

(EN1993-1-1, §3.2)

Kg/m?3

HDopdptnua Al)

(EN1993-1-1, §6.1)

Yyoc mpoelA hw=40.0 mm

STEELexpress

software by RUNET (c)

KAZIMHZ BAZIAHZ

1
30/05/202?3525:34 Yl



Acropolis shop 25/09/2021 el 2

1.4. %optio (EN1991-1-1

doptia otéyng

Tovia otéyng a = 10.00°

doptio emix&Avuyng gkl = 0.950 kN/m? (EN1991-1-1 §5)
EnitBeRAnuévo ooptio (xatnyopla H) gk = 0.500 kN/m? (EN1991-1-1 §6.3.4.2)
doptilo xLovioU gsk = 0.648 kN/m? (EN1991-1-3 §5.3)
HDieon avépou wk = 0.000 kN/m? (EN1991-1-4 §7.2)
Avapdenon avéuou wk =-0.900 kN/m?

1.5. MeAétn teyidav

Teyida pn ovuykpatoUpevn mAreuvpitk&, IPE 80 S 235
ApgpLéperotny teyida, L= 3.500 m, s= 0.500 m

YALk&, Teyideg

XaAvBag: S 235 (EN1993-1-1, §3.2)
t<= 40 mm, Avioxn ditapponc fy= 235 N/mm?, Avioxh octoxioac fu= 360 N/mm?

40mm<t<= 80 mm, Avioxfy dLapponc fy= 215 N/mm?, Avioxh octoxiag fu= 360 N/mm?

Métpo elootixkdétnrog E=210000 N/mm?, Adyog Poisson v=0.30, IHukvdtnta p= 7850 Kg/m?

Zuvt. pévipng Kat petafAntig dpdong (EN1990, Hoap&ptnpo Al)
YG, sup= 1.35, yQo= 1.50, vyG,inf= 1.00, ¢0= 0.70

Enitpépoug OUVTEAEOTEG ACPAAEiag ym (EN1993-1-1, §6.1)
yMO= 1.00, yMl= 1.00, yM2= 1.25

doptio, Teyideg (EN1991-1-1

doptia oe tTeyida

Andotoon Teyidwv s= 0.500 m

doptilo emix&Avuyng Gkl= 0.500x0.950= 0.47kN/m
B&poc teylidac Gk2= 0.06 kN/m

Mév Lpo goptio Gk =Gk1+Gk2=0.47+0.06=0.53 kN/m
EnitBeRAnuévo ooptio (xatnyopla H) Qkk= 0.500x0.500= 0.25kN/m
doptio xLovioU Qsk= 0.500x0.648= 0.32kN/m
Avapdenon avéuou Qwk=-0.500%x0.900=-0.45kN/m

doptio eni teyidag oe KUGpLo afova(z) tTeyidag KalL gyRdpoiLa rateGOuvorn(y)

Mévipo goptio Gk,z = 0.53xcos (10.00)= 0.52kN/m, Gk,y = 0.53xsin(10.00)= 0.09k?
EnitBepAnuévo poptilo (xatnyopla H) Qkk,z= 0.25xco0s (10.00)= 0.25kN/m, Qkk,y= 0.25xsin(10.00)= 0.04k!
doptio xLovioU QOsk,z= 0.32xcos (10.00)= 0.32kN/m, Qsk,y= 0.32xsin(10.00)= 0.06k?
Oieon avépou Qwk, z= 0.00kN/m, Qwk,y= 0.00kN/r
Avapdonon avéuou Qwk, z= - 0.45kN/m, Qwk,y= 0.00kN/n

Tipég oxediaopol dpdoewv, Zuvdiaocpoi ¢poptiwv, Teyideg

Optakp ratdotoaon aotoxloag, IJuvdiaocuol goptliwv (EN1990 §6.4.3.2, II.A1.2A, II.A1l.2B)
Nieon YG, sup -Gk, z+yQ -Qk, z+yQ ‘Yo ‘Qwk, z= 1.35x0.52 +1.50x0.32 +1.50x0.70x0.00 = 1.18kN/m
Avapdonon vG, inf -Gk, z-vyQ -Qwk, z = 1.00x0.52 -1.50x0.45 = -0.15kN/m
Evk&poLa vyG, sup Gk, y+vyQ -0k, y = 1.35x0.09 +1.50x0.06 = 0.21kN/m
Opltakh rKaTtdotoaon Agittoupylkdéintac (SLS), Suvdiaopol goptiwv (EN1990 §6.5.3, IHI.Al.4)
HDieon Gk, z+Qk, z+Vo -Qwk,z = 0.52+0.32+0.70x0.00 = 0.84kN/m

Avapdenon Gk, z+Qwk, z = 0.52-0.45 = 0.07kN/m

STEELexpress KAZIMHE BASIAHE 2
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doptia oxediLaopoy, Teyideg

doptia oxediloaocuol, Oplakl KAT&AOTOHON OaOoTOoX (oQ

Nieon Myed= 1.18x3.5002/8= 1.80 kNm, Vzed= 1.18x3.500/2= 2.06 kN
Avapbdenon Myed= - 0.15x3.500%2/8= -0.23 kNm, Vzed= 0.15x3.500/2= 0.27 kN
Eyk&poLa Mzed= 0.21x3.5002%/8= 0.32 kNm, Vyed= 0.21x3.500/2= 0.36 kN

doptia oxediloouol, Oplakh rKat&dotoon AgilToupylrkdétnTtac (SLS)
ODieon Myed= 0.84x3.5002%/8= 1.28 kNm, Vzed= 0.84x3.500/2= 1.46 kN

XapaRKTNPLOT LKA XAAUPSLvng dratopfg, Teyideg

Avratopy IPE 80-S 235

ALaotdoeLlg dLatopng
Yyog dLatopung h= 80.00 mm
IA&TOC dLATOUNC b= 46.00 mm
Yyog xopuoU hw= 69.60 mm
Yyog e£uBUypaAuuoOU TUAPATOC KOpuoU dw= 59.60 mm
I&xoc xropuoU tw= 3.80 mm
H&xoc MmMéEAPATOC tf= 5.20 mm
AT (Vv OUVOPUOYHCQ r= 5.00 mm
Mé& o = 6.00 Kg/m

XopaAKTNPLOT LKA dLatopdv

EpBodov A= 764 mm?
Ponn adpavelac Iy= 0.801x10°% mm* Iz= 0.085x10°
EAoot LK) ponn avilortaong Wy:20.030x103 mm3 Wz= 3.690x10°3
NAaot LK ponf aviliotaong Wpy:23.220x103 mm> Wpz= 5.820x10°
Axktilva adpavelioac iy= 32.4 mm iz= 10.5 h
Enitpdvela di&tunong Avz= 357 mm? Avy= 478
Stabepd otpélng It= 0.007x10% mm?* ip= 34
Pomny avilotaong oe otpéyn Wt= 1.342x103 mm3
Stabepd otpéPArwonc Tw= 0.118x10°% mm® -
Op Lokl kKatdotaon AettoupyLkétntag (SLS), Teyideg (EN1993-1-1, §7)
BéAocg xaubng teyidag, IHieon
doptio G+Q: w=5x O.84x35004/(384x2.lx105x0.801x106): 9.72mm = L/361<L/200
®optio Q: w=5x 0.32x3500%/(384x2.1x10%%0.801x10% = 3.66mm = L/957<L/250
BéAocg xauincg teyidag, Avoapdbenon
®optio 0: w=5x-0.45x3500%/(384x2.1x10%%0.801x10%) = -5.22mm = L/668<L/250
BéAoc x&uync teyidag, Oplakh rat&otoon AgtTtoupylrdétntac (SLS), EAeyxocg LrkavomolLelTal
Katatagn xaAipdivng diatopng, Kapyn My (Aiatopn teyidev) (EN1993-1-1, §5.5)
P f‘l
Kopudc
c=80.0-2x5.2-2%x5.0=59.6 mm, t=3.8 mm, c/t=59.6/3.8=15.68 *
S 235 , t= 3.8<= 40 mm, fy=235 N/mm?, e=(235/235)%=1.00 _ ¢
c/t=15.68<=72¢=72x1.00=72.00 b
O xopudg eilval roatnyoploa 1 (EN1993-1-1, HOitv.5.2) ’
HéApQ
c=46.0/2-3.8/2-5.0=16.1 mm, t=5.2 mm, c/t=16.1/5.2=3.10
S 235 , t= 5.2<= 40 mm, fy=235 N/mm?, e=(235/235)%5=1.00
T
c/t=3.10<=9£=9x1.00=9.00
To méApa elival ratnyoplo 1 (EN1993-1-1, II1v.5.2) 71{ c
Katdtagn oAitxkAg diatopfg eivat katnyopia 1, Kéapyn My,ed
STECLaxpress KAZIMHE BAZIAHZ 3
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Avtoxfy ditatopfg, Aitatopn teyidev

Op Lokl Katdotaon actoxiag, EAeyxog oe kApyn y-y

My.ed= 1.80 kNm

Koumt Lkf ovioxdy Mply,rd=Wply-fy/yMO=[10"%1%23.220x10%%235/1.00= 5.46kNm
My,ed= 1.80 kNm < 5.46 kNm =My, rd=Mply, rd, EAeyxog txavomotleltol
My,ed/My,rd= 1.80/5.46= 0.330<1

Op Lokl kKatdotaon aoctoxiag, EAeyxog oe xapyn z-z

Mz.ed= 0.32 kNm

Kaumt LKA ovioxdi Mplz,rd=Wplz fy/yMO=[10"%]x 5.820%x10%%x235/1.00= 1.37kNm
Mz,ed= 0.32 kNm < 1.37 kNm =Mz, rd=Mplz, rd, EXeyxog txavomoteltol
Mz,ed/Mz,rd= 0.32/1.37= 0.234<1

Op Lokl KRat&otaon actoxiag, EAeyxog oe diL&tpnon z

Vz.ed= 2.06 kN

Av=A-2b tf+ (tw+2r)tf=764-2x46.0x5.2+(3.842x5.0)x5.2=357mm?

Av= 357mm? > n-hw-tw= 1.00x(80.0-2x5.2)x3.8=1.00x69.6x3.8= 264mm?

NAXCT LKA dLaTunt LKA avioxn Vpl,z,rd=Av (fy/~3)/yMO= [106]x357x(235/1.73)/1.

Vz,ed= 2.06 kN < 48.49 kN =Vz,rd=Vpl,z,rd, E:leyxog (xavomotreltol
Vz,ed/Vz,rd= 2.06/48.49= 0.042<1

hw/tw=(80.0-2x5.2)/3.8=69.6/3.8=18.32<=72x1.00/1.00=72¢/n=72.00 (n=1.00)
S 235 , t= 3.8<= 40 mm, fy=235 N/mm?, s=(235/235)05=1.00
Aegv amolteltol éAeyxoc Tng aviiotoong AUyLOpoU o€ TEUVOUOX

Op Lok kKatdotaon aoctoxiag, EAeyyxog oe di&tpnon y
Vy.ed= 0.36 kN
Av=2b -tf=2x46.0x5.2=478mm?, Av=478mm?

MAQOT LKA dLaTUNTI LKA avIioxh Vpl,y,rd=Av (fy/+3)/yMO= [1031x478x(235/1.73) /1.

Vy,ed= 0.36 kN < 64.91 kN =Vy,rd=Vpl,y, rd, EXeyxog Ltxavomotel{tal
Vy,ed/Vy,rd= 0.36/64.91= 0.006<1

hw/tw=46.0/5.2=8.85<=72%x1.00/1.00=72¢/n=72.00 (n=1.00)
S 235 , t= 5.2<= 40 mm, fy=235 N/mm?, e=(235/235)%5=1.00
Agv amolteltol €AeyxoG ING aviiotoong AuyLopoU o€ TEPUVOUOH

OpLakfy Kat&otaon actoxiag, EAeyxog¢ oe afovikp dUvapn, didtpnon xat KApyn

(EN1993-1-1, §6.2)

(EN1993-1-1, §6.2.5)

(EN1993-1-1, §6.2.5)

(EN1993-1-1, §6.2.6)

(EC3 §6.2.6.3)

00= 48.49kN

(EC3 §6.2.6.6)

(EN1993-1-1, §6.2.6)

00= 64.91kN

(EC3 §6.2.6.6)

(EN1993-1-1, §6.2.9)

N.ed= 0.00kN, Vz.ed= 2.06kN, Vy.ed= 0.36kN, My.ed= 0.45kNm, Mz.ed= 0.08kNm

N.ed= 0.00kN, Vz.ed= 0.00kN, My.ed= 1.80kNm, Mz.ed= 0.32kNm
Mpl,y,rd=5.46kNm, Mpl,z,rd=1.37kNm, Vpl,z,rd=48.49kN, Vpl,y,rd=64.91kN

Ned=0 kN, H enidpoon ofovikhc dUvaung nopoAe{metotl (EC3 §6.2.9.1 EE.

Ved=2.06kN <= 0.50x48.49=0.50xVpl, rd=24.25kN
H enidpaon dLatunt LkAg dUvouncg nopaielmeTal

(Myed/Mply, rd) ®+ (Mzed/Mplz, rd)P<=1, «=2.00, B=5n(>=1)=1.00
(1.80/5.46)294(0.32/1.37)"0=0.1140.23=0.34 < 1, EAeyY0C LKOVOIOLE(ToL

6.33, E£.6.34, EE£.6.35)

(EC3 §6.2.8.2)

(EC3 EE£.6.41)

NAevp k) Séopevon YXaAuPdépulou, Teyideg (EC3 EN1993-1-3:2005, §10.1)

H&xoc xaAuPBddouirou tw=0.750 mm, Yyog mpoei{A hw=40.0 mm
LT1po@Llky déopsuon amnd 1o XaAuRddeuddo Cd=1/(1/Cd,a+l/Cd,c)
Cd,c=k-E-Ieff/s, k=2, Ieff:O.3x0.75x39.252:347mm4/m, s=500mm
Cd,c=110312x2.1x10%%346.6/500=291.2 kNm/m
Cd,a=C100 ‘kba -kt ‘kbr -ka ‘kbt

(EN1993-1-3, §10.1.5.2)
(E€.10.106)

(EN1993-1-3, E§.10.17)

€100=2.0, kba=(80/100)2=0.64, kt=(0.75/0.75) "®=1.00, kbr=1.0, ka=1.0, kbt=1.0

Cd,a=2.0x0.64%x1.00x1.0x1.0x1.0=1.3kNm/m
Cd=1/(1/291.2+1/1.3)= 1.3kNm/m

STEELexpress
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NAevup kKOG AuyLopdg (Teyida ouykpatoUpevn mAeUpP LK) (EN1993-1-1, §6.3.2)
EAXaot ik xploiun pomf ODAe€UpLlKOU AUy LOpoU (EC3 §6.3.2.2.2, EN1993:2002 Hap&ptnuo C)
Timoshenko,S.P, Gere,J.M, Theory of elastic stability, McGraw-Hill, 1961

Mcr=Cl - [m?EIz/ (kL)2]{+[(kz/kw)?2 (Iw/Iz)+(kL)2GIt,eq/ (n2EIz)+(C2-2g-C3-z3)2] -(C2-z2g-C3-z7)}

MéBoSog¢ vmoAoytiouou C1,C2,C3 : ECCS 119/Galea SN0O30a-EN-EU Access Steel 2006
G:E/(2(l+\))):210000/(2(1+0.3O)):80769:8.lx104 N/mm?, It,eq=It+Cd- (kL)?2/(n%G)

IIileon
k -L=3500mm, zg=h/2=80/2=40mm, z3j=0mm (EN1993:2002 EE.C.11)
ky=1.0, kz=1.0, kw=1.0, Cl=1.127, C2=0.454, C3=0.000
Mcr=[10"%11.127x[n2x2.1x10%%x0.085x10%/35002]
x{ [(1.0/1.0)2x(0.118x10°%/0.085x10%)
+35002x8.1x10%x0.027x10%/ (n2x2.1x10°%x0.085x10°%)
+(0.454x40)21%-(0.454x40) }= 6.0 kNm

It,eq=(0.007x10%+10%x1.3%35002/ (n?8.1x10%))= 0.027x10% mm*

N, lt=+ (Wpl,y fy/Mcr)=+{[10°1%x23.220%x10%%x235/6.0}=0.954 (EC3 E£.6.56)
h/b=80/46=1.74<=2.00 xaunUAn AuylLouoU:Db

ouvTeAeoTANG atereLdv: o, 1t=0.34, R=0.75, x,1t=0.728 (1.6.3, T.6.5, x.6.4)

®,1t=0.5[1+a, 1t (A, lt-A,Llto)+BA,1t2]=0.5x[1+0.34%(0.954-0.40)+0.75%0.9542]1=0.935
X, 1t=1/[®,1t+~ (®,1t?-BA,1t?)]=1/[0.935+~(0.9352-0.75x0.9352)]=0.728

MelwT LKOC OUVIEAEOTAHC x,ltzl/[@,lt+d(®,lt2—BX,lt2)], x,1t<=1.0, l/X,ltz, X,1t=0.728 (E€.6.57)
My, rd=y, 1t ‘Wpl,y -fy/yMl= 0.728x[10°1%23.220x10%%x235/1.00=3.97kNm (EC3 E£.6.61)
Mz, rd= Wpl,z fy/yMl= [10%1x 5.820x10%%235/1.00=1.37kNm

My,ed/My, rd+Mz,ed/Mz,rd= 1.80/3.97+0.32/1.37=0.453+0.234= 0.687
0.687< 1.000, EAeyxog Ltxkavomnotleltotl
EAooct Lk kploilun pomnf mAeuplkoU AUyLOpoU (EC3 §6.3.2.2.2, EN1993:2002 Hap&ptnua C)
Timoshenko,S.P, Gere,J.M, Theory of elastic stability, McGraw-Hill, 1961
Mcr=Cl - [n?EIz/ (kL)2]{~[(kz/kw)?2 (Iw/Iz)+ (kL)2GIt/ (n?EIz)+(C2 -zg-C3-z3)2] -(C2-z2zg-C3-z7j)}
Mébodog vmoAoyiouou C1,C2,C3 : ECCS 119/Galea SN0O30a-EN-EU Access Steel 2006
G=E/(2(l+v))=210000/(2(1+0.3O))=80769=8.1x104 N/mm?
k -L=3500mm, zg=-h/2=-80/2=-40mm, zj=0mm (Aianuococ) (EN1993:2002 EE.C.11)
ky=1.0, kz=1.0, kw=1.0, Cl=1.127, C2=0.454, C3=0.000
Mcr=[10%711.127x[n?x2.1x10%%0.085x108/35002]
x{ [(l.O/l.O)2x(O.118x109/0.085xlO%
+35002x8.1x10%%0.027x108/ (n2x2.1x10%%0.085x108)
+(-0.454%x40)21%-(-0.454x40) }= 6.6 kNm

It,eq=(0.007x10%+10%x1.3x35002/(n?8.1x10%) )= 0.027x10°% mm*

N, lt=+ (Wpl,y fy/Mcr)=~+{[10®1%23.220x10%%235/6.6}=0.909 (EC3 E£.6.56)
h/b=80/46=1.74<=2.00 xaponUAn AuyLouoU:Db

OUVTEAECTNC ateAeldv: o, 1t=0.34, B=0.75, x,1t=0.754 (I1.6.3, I.6.5, £x.6.4)

®,1t=0.5[1+co, 1t (A, 1t-X,1lto)+PA,1t?]=0.5x[1+0.34x(0.909-0.40)+0.75x0.9092]1=0.897
X,1t=1/[®,1t++(®,1t?-pA,1t?)]=1/[0.897+~(0.8972-0.75x0.8972)]=0.754
Me lwT LKOC OUVTIEAEOTAHC x,ltzl/[@,lt+d(®,lt2—ﬁx,lt2)], X,1t<=1.0, 1/X,lt2, X, 1t=0.754 (E€.6.57)

Mb, rd=x,1lt ‘Wpl,y -fy/yMl= 0.754x[10£]x23.220x103x235/1.00=4.llkNm (EC3 EE£.6.55)
My,ed= 0.23 kNm < 4.11 kNm =Mb, rd, EAeyxog (xavomoteltol
My, ed/Mb,rd= 0.23/4.11= 0.056<1

1.6. AractaocLoAdynon Soxrdv

BoaoLk& otolyxela

Avolypa dokoU Ll = 3.500 m, L2 = 3.500m

Andotaon petafl d0KOV s = 3.500m

Tovia otéyng o = 10.00°

Alotourn dokoU IPE 160 - S 235
STEELexpress 5
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1.7. ¢optio
doptila doxkoU

Andotaon petTaéU SOKOV s=

3.500 m

(EN1991-1-1 )

doptio emix&Avuyng Gkl= 3.500x0.950= 3.32kN/m
B&poc teylidac Gk2= 0.06x3.500/0.500=0.41 kN/m
I5L0 B&poc dokoU Gk3= 0.15 kN/m
Mévipo goptio Gk =Gk1+Gk2+Gk3=3.32+0.41+0.15= 3.88 kN/m
EnitBeRPAnuévo goptlo (xatnyopia H) Qkk= 3.500x0.500= 1.75kN/m
doptio xLovioU Qsk= 3.500x0.648= 2.27kN/m
Avapdbenon avéuou Qwk=-3.500%x0.900=-3.15kN/m
doptilo enl dokoU
Mév Lpo eoptio Gk,z = 3.88xcos (10.00)= 3.82kN/m, Gk,y = 3.88xsin(10.00)= 0.67k!
EnitBepBAnuévo ooptlio (xatnyopia H) Qkk,z= 1.75%xco0s (10.00)= 1.72kN/m, Qkk,y= 1.75xsin(10.00)= 0.30k?
doptio xLovioU Qsk,z= 2.27xcos (10.00)= 2.24kN/m, Qsk,y= 2.27xsin(10.00)= 0.39kl
Dieon avéupou Qwk, z= 0.00kN/m, Qwk,y= 0.00kN/n
Avapbdéenon avéuou Qwk, z= - 3.15kN/m, Qwk,y= 0.00kN/r
1.8. Tipég oxediLaopoy dpdoewv, ZuvdiLaopoi ¢poptiwv
Oplakp xat&otoon aotoxiog, Iuvdioocuol goptlwv (EN1990 §6.4.3.2, II.A1.2A, II.A1.2B)
Hieon vG, sup Gk, z+vQ ‘Qk, z+yQ VYo -Qwk, z= 1.35x3.82 +1.50x2.24 +1.50x0.70x0.00 = 8.51kN/m
Avapdonon vG,inf -Gk, z-vyQ -Qwk, z = 1.00x3.82 -1.50x3.15 = -0.90kN/m
Ztov &afova vG, sup Gk, x+yQ -Qk, x = 1.35x0.67 +1.50x0.39 = 1.50kN/m
Oplakh xat&otoon AegtToupylkétnItag (SLS), Suvdioaocpol goptliwv (EN1990 §6.5.3, .Al.4)
HDieon Gk, z+Qk, z+Vo Qwk,z = 3.82+2.24+0.70x0.00 = 6.06kN/m
Avapdenon Gk, z+Qwk, z = 3.82-3.15 = 0.67kN/m
1.9. ¢optia oxedLaopol
doptila oxedioaopoly, OplLakl rKoaTthoTtaon aocTtoxlag
Dieon Myed,l= 8.74kNm, Myed,s=-13.03kNm, Myed,2= 8.74kNm,, Ned=-2.63 kN
Vzed,1A=12.20kN, Vzed,1B=-18.62kN, Vzed,2A=18.62kN, Vzed,2B=-12.20kN
Avapdonon Myed, 1= -2.73kNm, Myed,s= 1.38kNm, Myed,2= -2.73kNm,
Vzed, 1A=-2.22kN, Vzed,1B= 1.98kN, Vzed,2A=-1.98kN, Vzed,2B= 2.22kN
doptila oxedioaouoy, Oplakh rKaTdoToon Agitoupylkdétntag (SLS)
Oieon Myed, 1= 5.88kNm, Myed,s= -9.27kNm, Myed,2= 5.88kNm,
Vzed, 1A= 8.44kN, Vzed,1B=-13.25kN, Vzed,2A=13.25kN, Vzed, 2B=-8.44kN
1.10. XapaKTQnpLOT LKA XAAUBdLvng SLatopng
Avatopy IPE 160-S 235 I ]
9 =
ALaotdoelg dLatopfg N~ \|’\9(D
Yyog dLatoung h= 160.00 mm l
IA&TOC dLATORNAC b= 82.00 mm |FE’ﬂ) ‘5C0
Yyog KopuouU hw= 145.20 mm |
Yyog eubBUypauuou TuApatog kopuoU dw= 127.20 mm - ___y §3
I&xoc XKopuou tw= 5.00 mm
H&xoc méAUATOC tf= 7.40 mm |
AT {Va OUVAPHOYHC r= 9.00 mm
Mé& o = 15.80 Kg/m J:
V4
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XapAKTNPLOT LKA dLatopdv

Enpadov A= 2009 mm?

Pony adpavelac Iy= 8.693x10°% mm* Iz= 0.683x10°% mm* T

EAcoT LK pomfy avIilotaong Wy=108.70x103 mm® Wz=16.660x10°% mm®

NAooT LK pomfy avilotaong Wpy=l23.90x103 mm® sz=26.1OOxlO3 mm®

AxT{va adpavelacg iy= 65.8 mm iz= 18.4 mm 5 I— y |h
Enitepdvela dit&tunong Avz= 966 mm? Avy= 1214 mm?

Stabep& orpéUdng It= 0.036x10°% mm* ip= 68 mm

Ponny aviilotaong oe otpéyn Wt= 4.87lx103 mm3

Stabep& otpéPrwong Iw= 3.959%10°% mm® -

1.11. OpiLakrf Kat&otaon AeiLtoupyLkétntag (SLS) (EN1993-1-1, §7)

BéAoc xdauiync dokoU

doptio G+Qs: wl= 3.4mm=L/1030(3500/ 3.4=1030), w2= 3.4mm=L/1030(3500/ 3.4=1030), L/1030<L/200
Poptilo G+Qw: wl= 1.7mm=L/2059(3500/ 1.7=2059), w2= 1.7mm=L/2059(3500/ 1.7=2059), L/2059<L/360
doptio Os: wl= 0.7mm=L/5001(3500/ 0.7=5001), w2= 0.7mm=L/5001(3500/ 0.7=5001), L/5001<L/200
doptio Qw: wl= 2.4mm=L/1459(3500/ 2.4=1459), w2= 2.4mm=L/1459(3500/ 2.4=1459), L/1459<L/360

BéAog x&ulbng dokoU, Oplakpy roatdoTaon Asitoupytltxkdétntag (SLS), EAsyxog Lrkoavomolieltol

1.12. Katatafn xaAdpdivng diatopng, Kapyn My (EN1993-1-1, §5.5)

Kopudc
c=160.0-2x7.4-2x9.0=127.2 mm, t=5.0 mm, c/t=127.2/5.0=25.44 *
S 235 , t= 5.0<= 40 mm, fy=235 N/mm?, e=(235/235)%5=1.00 B ©
c/t=25.44<=72e=72x1.00=72.00 L;;

O kopudbdg eilval rkatnyopla 1 (EN1993-1-1, HOiv.5.2)

MéApa
c=82.0/2-5.0/2-9.0=29.5 mm, t=7.4 mm, c¢c/t=29.5/7.4=3.99
S 235 , t= 7.4<= 40 mm, fy=235 N/mm?, s=(235/235)05=1.00

c/t=3.99<=9e=9%1.00=9.00

To méApa eival xatnyoploa 1 (EN1993-1-1, Ii1v.5.2) wf c

Katdtafn oAlkfg¢ diLatopfng eivatr ratnyopia 1, Kapyn My,ed

1.13. Avtoxfi ditatopfg, (OpLakf Kat&otaon actoxiag) (EN1993-1-1, §6.2)

OpLakf katdotaon aoctoxiag, EAeyyxog oe OAlyn (EN1993-1-1, §6.2.4)
Nc.ed= 2.63 kN

OANLTT LKA avioxH Nplrd= A'fy/yMO:[104]x2009x235/1.00:472.llkN

Ned= 2.63 kN < 472.11 kN =Nc,rd=Nplrd, EAXeyxog LxavomolelTal

Ned/Nc,rd= 2.63/472.11= 0.006<1

Op Lokl Rat&otaon actoxiag, EAeyxog¢ oe KApYn y-y (EN1993-1-1, §6.2.5)
My.ed= 13.03 kNm

Kaunt Lk ovtoxh Mply,rd:Wply-fy/yMOz[lO@]x123.9Ox103x235/l.OO: 29.12kNm

My,ed= 13.03 kNm < 29.12 kNm =My,rd=Mply,rd, EAegyxoc¢ LkoavomoLel{Ttal

My, ed/My,rd= 13.03/29.12= 0.447<1

Op Lokl kKatdotaon actoxiag, EAeyxog oe diLatpnon z (EN1993-1-1, §6.2.6)
Vz.ed= 18.62 kN
Av=A-2b -tf+ (tw+2r)tf=2009-2x82.0x7.4+(5.0+2x9.0)x7.4=966mm? (EC3 §6.2.6.3)

Av= 966mm? > n-hw-tw= 1.00x(160.0-2x7.4)x5.0=1.00x145.2x5.0= 726mm?

MAQCT LKA dLATUNTI LKA avIioxh Vpl,z,rd=Av(fy/+3)/yMO= [10%]x966x(235/l.73)/1.00= 131.01kN
Vz,ed= 18.62 kN < 131.01 kN =Vz,rd=Vpl, z, rd, EAeyxog Ltxavomoleltotl

Vz,ed/Vz,rd= 18.62/131.01= 0.142<1

hw/tw=(160.0-2x7.4)/5.0=145.2/5.0=29.04<=72x1.00/1.00=72¢/0=72.00 (n=1.00)
S 235 , t= 5.0<= 40 mm, fy=235 N/mm?, e=(235/235)%=1.00

Agv amoalteltol éAeyxog INng aviiotoong AUuyLopoU o€ TEPUVOUON (EC3 §6.2.6.6)
STEELexpress 7
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OpLakfy Katdotaon actoxiag, EAeyxog oe afovikp dUvapn, didtpnon xat KApyn (EN1993-1-1, §6.2.9)
N.ed= 2.63kN (®Aiyn), Vz.ed= 18.62kN, My.ed= 13.03kNm

Nplrd=472.11kN, Mpl,y,rd=29.12kNm, Vpl,z,rd=131.01kN

Ned=2.63kN <= 0.25x472.11=0.25xNplrd=118.03kN

Ned=2.63kN <= [loa]xo.5xl45.2x5.0x235/1.00=0.5hw~tw-fy/yM0=85.3O kN

H enidpaon afovikhc dUvaung nopadelmeTtal (EC3 §6.2.9.1 E£.6.33, E£.6.34, E.6.35)
Ved=18.62kN <= 0.50x131.01=0.50xVpl, rd=65.50kN
H enidpaon ditatunt LkHc dUvouncg nopaielmeTal (EC3 §6.2.8.2)

My,ed= 13.03 kNm < 29.12 kNm =Mply, rd, EAeyxocg Ltkavomole({totl
My, ed/Mply,rd= 13.03/29.12= 0.447<1

1.14. NAevpiLké6g Avuytopdg, (ULS) (Avoirypa Soxkov) (EN1993-1-1, §6.3.2)
My,ed=8.74 kN, L=3.500m, Lcr,y=2.450m, Lcr,z=3.500m, Lcr,1t=0.500m

DAevptlkéc otnplfelc ota onuela otnpténg Teyidwv, Lc= 0.500m

EAXaot ik xploiun pomf ODAeUplkoU AUyLOpoU (EC3 §6.3.2.2.2, EN1993:2002 Hap&ptnuo C)
Timoshenko,S.P, Gere,J.M, Theory of elastic stability, McGraw-Hill, 1961
Mcr=Cl - [m?EIz/ (kL)2]{+[(kz/kw)? (Iw/Iz)+ (kL)2GIt/ (n?EIz)+(C2 -2zg-C3-23)2] -(C2-2g-C3-z7j)}
MéboSo¢ uvmoAoyiouoUu C1,C2,C3 : ECCS 119/Galea SN030a-EN-EU Access Steel 2006
G:E/(2(1+\))):210000/(2(l+0.30)):80769:8.1x104 N/mm?
k -L=500mm, zg=h/2=160/2=80mm, zj=0mm (EN1993:2002 E£.C.11)
ky=0.7, kz=1.0, kw=1.0, C1=1.000, C2=0.459, C3=1.000
Mcr=[10"%71.000x[n%x2.1x10%%0.683x108/5002]

x{ [(1.0/1.0)2x(3.959x10%/0.683x10%)

+500%x8.1x10%x0.036x10°%/ (n?x2.1x105%0.683x10°)

+(0.459x80)21%5-(0.459x80) }= 287.6 kNm

X,lt=d(Wpl,y'fy/Mcr)=J{[1O£]x123.9OX103x235/287.6}=O.318 (EC3 EE.6.56)
X,lt<= 0.40, x,1t=1.00 (EC3 §6.3.2.2.4)
X,1lt,mod=y,1t/f, x,lt,mod<=1, x,lt,mod<=1/2X,1t2?=1/0.3182=9.88 (EC3 §6.3.2.3(2),E£.6.58)
Kc=1/(1.33-0.33y)=0.752, 1=0.00 (EC3 TILv.6.6)

f=1-0.5(1-kc) [1-2.0(A,1t-0.8)2]=1-0.5x(1-0.752) [1-2.0x(0.318-0.8)2]=0.934, £<=1.0
X, 1lt,mod=x,1t/£f=1.000/0.934=1.071, ¥x,lt,mod<=1.0, x,1lt,mod<=9.88, X,1lt,mod=1.000

Mb, rd=x, 1t ‘Wpl,y - fy/yMl= l.OOOx[lO£]x123.90x103X235/1.00=29.12kNm (EC3 E£.6.55)
My,ed= 8.74 kNm < 29.12 kNm =Mb,rd, Eleyxog L(xavomotlLeltol
My,ed/Mb,rd= 8.74/29.12= 0.300<1

1.15. HDAevupiLkrdg AuyLopdg, (ULS) (Avapodenon) (EN1993-1-1, §6.3.2)
My,ed=2.73 kN, L=3.500m, Lcr,y=2.450m, Lcr,z=3.500m, Lcr,1t=2.625m

K&to méApoa og OALYUnN, PAKOC KOUOT LKOU KXL HDAEUPLKOU AuUuyLlopoU, Lc= 2.625m

EAooct Lk kploilun pomnyf mAeuplkoU AUyLOpoU (EC3 §6.3.2.2.2, EN1993:2002 Hap&ptnua C)
Timoshenko,S.P, Gere,J.M, Theory of elastic stability, McGraw-Hill, 1961
Mcr=Cl - [n?EIz/ (kL)2]{~[(kz/kw)?2 (Iw/Iz)+ (kL)2GIt/ (n?EIz)+(C2 -2zg-C3-2z3)2] -(C2-zg-C3-z7j)}
Mébobdog vmoAoyiouou C1,C2,C3 : ECCS 119/Galea SN0O30a-EN-EU Access Steel 2006
G=E/ (2 (14v))=210000/(2(1+40.30))=80769=8.1x10% N/mm?
k -L=2625mm, zg=h/2=160/2=80mm, zj=0mm (EN1993:2002 EE.C.11)
ky=1.0, kz=1.0, kw=1.0, Cl=1.127, C2=0.454, C3=0.000
Mcr=[10%711.127x[n?x2.1x10%%0.683x108/26252]
x{ [(l.O/l.O)2x(3.959x109/0.683xlo%
+26252x8.1x10%%0.036x108/ (n12x2.1x10%x0.683x108)
+(0.454x80)21%%-(0.454x80) }= 25.4 kNm

STEELexpress 8
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N, lt=+ (Wpl,y fy/Mcr)=~+{[10®1x123.90x10%x235/25.4}=1.071 (EC3 E£.6.56
h/b=160/82=1.95<=2.00 koumUAn AuyLcocuoU:Db
OUVTEAECTANC ateAeldv: o, 1t=0.34, B=0.75, x,1lt=0.656 (I1.6.3, I.6.5, £x.6.4)

®,1t=0.5[1+o, 1t (A, 1t-X,1lto)+PA,1t?]=0.5x[1+0.34x(1.071-0.40)+0.75x1.0712]=1.044
X,1t=1/1®,1t+~(d,1t2-PA,1t2)]=1/[1.044++(1.0442-0.75x1.0442)]1=0.656

Me lwT LKOC OUVTIEAEOTAHC x,ltzl/[@,lt+d(®,lt2—ﬁx,lt2)], X,1t<=1.0, 1/X,lt2, X,1t=0.656 (E€.6.57)
X,1lt,mod=x,1t/f, x,lt,mod<=1, x,lt,mod<=1/2Xx,1t2=1/1.0712=0.87 (EC3 §6.3.2.3(2),E£.6.58)
Kc=0.94 (EC3 MILv.6.6)

£=1-0.5(1-kc) [1-2.0(A,1t-0.8)2]=1-0.5x(1-0.940) [1-2.0x(1.071-0.8)2]=0.974, £<=1.0
X, 1lt,mod=x,1t/£f=0.656/0.974=0.673, x,lt,mod<=1.0, x,lt,mod<=0.87, X,1lt,mod=0.673

Mb, rd=x,1lt ‘Wpl,y -fy/yMl= 0.673x[106Jx123.90x103x235/1.00=19.60kNm (EC3 E£.6.55)
My,ed= 2.73 kNm < 19.60 kNm =Mb, rd, EAeyxog L(xavomotleltol
My,ed/Mb,rd= 2.73/19.60= 0.139<1

2. AOKOZ-SHS 40.4

Aokol yevik&, Aokdg evég avoiypatog
( EC3 EN1993-1-1:2005, +NA-ELOT:2010)

EAeGBepo avolypa BokdV matopato¢ L=2.000 m, ApgpiLéperotn B0kSG
ZUuvOfAKke¢ MAEUPLKOV OouykpatfHoewv: IA. ouykp. oe L/2

=0.50 kN/m
=0.40 kN/m

2.1. Kavoviopoi

EN1990:2002, Evpwxkddixag 0 B&oelig oxediaocuoU

EN1991-1-1:2002, Eupwk®ddlroag 1-1 Ap&oeticg

EN1993-1-1:2005, Eupwk®d@diroag 3 1-1 Sxediaopdc KATAOKeUOV amd XAAURQ
EN1993-1-3:2005, Eupwk®dlroag 3 1-3 MEAnNn xol @UAAX YuxphHc éAoong
EN1993-1-5:2006, Eupwxk®dLkog 3 1-5 Aoptxd otolxeloa and snimeda eAdopata
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2.2. YAika

XaAvBag: S 235

t<= 40 mm, AvtoxH ditoappong fy= 235 N/mm?, Avtoxn oactoxiac fu= 360 N/mm?

40mm<t<= 80 mm, Avtoxfy dLapponc fy= 215 N/mm?, Avioxh ooctoxiag fu= 360 N/mm?

Métpo elaotixkdétnrog E=210000 N/mm2?, Adyog Poisson v=0.30,

Zuvt. pévipng Kot petafAntig dpdong
vG= 1.35, y0= 1.50

Enitpépoug oUVvTeAeoTEG aocpaAeiag ym
yMO= 1.00, yMl= 1.00, yM2= 1.25
2.3. doptio

doptio enl doxkoU

Mév Lpo goptio Gkl= 0.50 kN/m
I5L0 B&poc dokoU Gk2= 0.04 kN/m
MévLpo goptio Gk =Gk1l+Gk2= 0.54 kN/m

MetapAntd goptio Qk = 0.40kN/m

2.4. Tipég oxediLaopol dpdoewv, ZuvdiLaopoi ¢poptinv

Optakp xat&otoon aotoxiog, Iuvdiocupol goptlov

vG -Gk+vyQ -Qk = 1.35x0.54+1.50x0.40 = 1.33kN/m, gl2?/8= 0.66kNnm
Poptila oxedioaopoly, OplLakl KaThoTaon aocTtoxlag

Myed= 1.33x2.0002/8= 0.66 kNm, Vzed= 1.33x2.000/2= 1.33
OpLakp xat&otoon AetToupyLlkdétntag (SLS), Zuvdioaocpol goptlev
Gk+Qk = 0.54+0.40= 0.94kN/m

doptila oxedioaouol, OplLakh rKaT&doToon Agitoupylkdétntag (SLS)
Myed= 0.94x%2.0002/8= 0.47 kNm, Vzed= 0.94x2.000/2= 0.94

2.5. XapakTnpLOTLKA XAAGBSLvng dLatopfg

Avatopq 40x40x4.0-S 235

Aractdoelg dLaTtopng

Yyog dLatoung h= 40.00 mm
OA&TOC dLATOUNAC b= 40.00 mm
Yyog kopuoU hw= 32.00 mm
Yyog e£uUBUypaupou TUAPATOC KOopuoU dw= 28.00 mm
[I&xoG xopuoU tw= 4.00 mm
O&x0oC MEAPATOCQ tf= 4.00 mm
AT (VO CUVAPUOVAC r= 4.00 mm
Mé& o = 4.20 Kg/m

XapaKTNPLOT LKA dLatopdv

(EN1990 §6.4.3.2,

kN

kN

(EN1993-1-1, §3.2)

HDuxkvétnta p= 7850 Kg/m?

(EN1990, Hoap&ptnuo Al)

(EN1993-1-1, §6.1)

(EN1991-1-1 )

II.A1.2A, I.A1.2B)

(EN1990 §6.5.3, MH.Al.4)

J

Eupaddv A= 535 mm? -~

Ponfi adpave (og Iy= 0.111x10°% mm* Iz= 0.111x10% mm

EAcoT LK) ponny avilotaong Wy= 5.540x10° mm® Wz= 5.540x10° mm® t

NAoot LK) ponn avilotaong Wpy= 6.990x10° mm3 Wpz= 6.990x10° mm®

AxTiva adpavelag iy= 14.4 mm iz= 14.4 mm h

Enite&vetlta di&tunong Avz= 268 mm? Avy= 268 mm? r

Stabepd otpélnc It= 0.194x10°% mm* ip= 20 mm

Ponry aviiotaong oe otpéyn Wt=10.400x103 mm® T

b |
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2.6. OpLaxkf) katdotaon AegLtoupylrdétntag (SLS) (EN1993-1-1, §7)

BéAhoc x&uyng dokoU
doptio G+0Q: w=5x 0.94x2000%/(384x2.1x10%°%0.111x10% = 8.40mm = L/239<L/200
®optio Q: w=5x 0.40x2000%/(384x2.1x10°%0.111x10% = 3.58mm = L/560<L/360

BéAog x&ulbng dokoU, Oplakp roatdoTaon Asitoupyltxkdétntag (SLS), EAesyxog Lrkavomoleltol

2.7. Katatafn xaAupdivng diatopng, Kapyn My (EN1993-1-1, §5.5)

Kopudc
c=40.0-3x4.0=28.0 mm, t=4.0 mm, c/t=28.0/4.0=7.00 *
S 235 , t= 4.0<= 40 mm, fy=235 N/mm?, e=(235/235)%=1.00 ~ ¢
c/t=7.00<=72e=72x1.00=72.00 L;;

O xopudcg eival xartnyopia 1 (EN1993-1-1, IILv.5.2)

HéApa
c=40.0-3%x4.0=28.0 mm, t=4.0 mm, c/t=28.0/4.0=7.00
S 235 , t= 4.0<= 40 mm, fy=235 N/mm?, e=(235/235)%%=1.00 C—
c/t=7.00<=33¢=33x1.00=33.00 j:
To méApa eival xatnyoploa 1 (EN1993-1-1, IOi1v.5.2) H

T

Katatagn oAilkfAg diatopfg eivat katnyopia 1, Kapyn My,ed

2.8. Avioxf Sitatopfg, Aitatopn SokoU (EN1993-1-1, §6.2)

Op Lokl kKat&otaon aoctoxiag, EAeyxog oe kapyn y-y (EN1993-1-1, §6.2.5)
My.ed= 0.66 kNm

Koumt Lkf ovioxdi Mply, rd=Wply -fy/yMO=[10"%1x 6.990x10%%235/1.00= 1.64kNm

My,ed= 0.66 kNm < 1.64 kNm =My, rd=Mply, rd, EXeyxog Ltxavomoteltal

My,ed/My,rd= 0.66/1.64= 0.402<1

OpLakf katdotaon aoctoxiag, EAeyyxog oe diatpnon z (EN1993-1-1, §6.2.6)
Vz.ed= 1.33 kN

Av=A-h/ (b+h)=535x40.0/(40.0+40.0)= 268mm?, Av=268mm?

NAQOT LKA SLXTUNTI LKA avIoxh Vpl,z,rd=Av (fy/+3)/yMO= [103]x268x(235/l.73)/1.00: 36.29kN

Vz,ed= 1.33 kN < 36.29 kN =Vz,rd=Vpl,z,rd, E:Aeyxog Lxavomotireltol

Vz,ed/Vz,rd= 1.33/36.29= 0.037<1

hw/tw=(40.0-2%x4.0)/4.0=32.0/4.0=8.00<=72x1.00/1.00=72¢/n=72.00 (n=1.00)
S 235 , t= 4.0<= 40 mm, fy=235 N/mm?, e=(235/235)%5=1.00

Aev amolteltal éAeyyxoc Tng aviliotoong AuyLopoU o€ TEUVOUOX (EC3 §6.2.6.6)
OpLakf kKatdotaon actoxiag, Kapyn kot diatpnon (EN1993-1-1, §6.2.8
Vz,ed=0.67kN, My,ed=0.50kNm , Stn 6éon x=0.500m

Vz,ed=0.67=kN <= Vplz,rd/2=36.29/2=18.15kN (EC3 §6.2.8(2))

Eni{dpoocn diL&tunong o€ ovioxh kKAuYng napoaPrémetal

2.9. IAevpitké6g Auytlopdg, (ULS) (Avoiypa Bokov) (EN1993-1-1, §6.3.2)
My,ed=0.66 kN, L=2.000m, Lcr,y=2.000m, Lcr,z=2.000m, Lcr,1t=1.000m

EAoot k) kploilun pomf) mAeUpLlkoU AUYLORoU (EC3 §6.3.2.2.2, EN1993:2002 Hap&ptinuo C)
Timoshenko,S.P, Gere,J.M, Theory of elastic stability, McGraw-Hill, 1961
Mcr=Cl - [n?EIz/ (kL)2]{~[(kz/kw)?2 (Iw/Iz)+ (kL)?2GIt/(n?EIz)+(C2 -2g-C3-z3)2] -(C2-2zg-C3-z7j)}
MéboSo¢ vmoAoytiouol C1,C2,C3 : ECCS 119/Galea SN030a-EN-EU Access Steel 2006
pu=Mo/M=qL?/8M=0.25, y=Mb/Ma=0.00, Cl=1.325, C2=0.122
G=E/ (2 (1+v))=210000/ (2 (1+0.30))=80769=8.1x10"% N/mm?
kL=1000mm, zg=h/2=40/2=20mm, zj=0mm (EN1993:2002 E¢.C.11)
ky=1.0, kz=1.0, kw=1.0, Cl1=1.325, C2=0.122, C3=0.000
MCI=[106]1.325X[H2X2.1X105XO.111X106/10002]
x{ [(1.0/1.0)2x(O.OOOx109/O.111X10%
+10002x8.1x10%x0.194%x105/ (n12x2.1x10%%0.111x108)
+(0.122x20)21%-(0.122x20) }= 78.8 kNm

STEELexpress "
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N, lt=+ (Wpl,y fy/Mcr)=~+{[10®1x 6.990x10%x235/78.8}=0.144 (EC3 E£.6.56)
X,lt<= 0.40, x,1t=1.00 (EC3 §6.3.2.2.4)
X,1lt,mod=y,1lt/f, x,lt,mod<=1, x,lt,mod<=1/2X,1t2?=1/0.1442=47.97 (EC3 §6.3.2.3(2),E£.6.58)
Kc=1/(1.33-0.33¢)=0.752, $=0.00 (EC3 Tiv.6.6)

£=1-0.5(1-kc) [1-2.0(A,1t-0.8)2]=1-0.5x(1-0.752) [1-2.0x(0.144-0.8)2]=0.983, £<=1.0
X, 1lt,mod=x,1t/£f=1.000/0.983=1.018, x,1lt,mod<=1.0, x,lt,mod<=47.97, X,1lt,mod=1.000

Mb, rd=x, 1t ‘Wpl,y -fy/yMl= l.OOOx[lOﬁ]x 6.990x103x235/1.00=1.64kNm (EC3 E£.6.55)
My,ed= 0.66 kNm < 1.64 kNm =Mb, rd, EAeyxoc Ltxoavomolel{tol
My, ed/Mb,rd= 0.66/1.64= 0.402<1

[T T T T T TTTTTTTTTTTTTT]
[}

3. AOKOZ-L120x80x8 4
o v
MéAn oe xdépyn, My, k
(EC3 EN1993-1-1:2005, §6.3.2)
Avatopry : L120x80x8 Mid\n
ApdoeLg : AiLaotactoddéynon dokdv, Kapyn
X&AvBag : S 235
3.1. Kavoviopoli
EN1990:2002, Eupwkddixroag 0 B&oelg oxedlaocuou
EN1993-1-1:2005, Eupwk®@dirag 3 1-1 Sxediaopdc KATAOKeUOV amd XAAURX
EN1993-1-3:2005, Eupwk®dlroag 3 1-3 MEAnNn xol @UAAX Yuxphc éAoong
EN1993-1-5:2006, Eupwk®dLroag 3 1-5 Aoptlxd otoilxela and snimeda eAdopata
3.2. YALr&
X&AvBag: S 235 (EN1993-1-1, §3.2)
t<= 40 mm, Avtoxh diLapponc fy= 235 N/mm?, Avioxh ootoxiag fu= 360 N/mm?
40mm<t<= 80 mm, AvtoxH ditappofc fy= 215 N/mm?, AvioxH oactoxioac fu= 360 N/mm?
Métpo eAlaoctikdétntag E=210000 N/mm?, Adyog Poisson v=0.30, Huxvdintoa p= 7850 Kg/m?3
Zuvt. pévipng kat petaBAnthg dpdong (EN1990, Hoap&ptnupoa Al)
yG= 1.35, yQ= 1.50, 0= 0.70
Entpépoug OoUVTeAEOoTEG aopaAreiag ym (EN1993-1-1, §6.1)

yMO= 1.00, yMl= 1.00, yM2= 1.25

XapaKTNPLOT LKA XAAGRSLvng SiLatopng

Avatopfy L120x80x8 -S 235

ALaoctdoelg dLatopfg 'ZLma)e
Yyog dlLatoung h= 120.00 mm y
OA&TOGC dLATOUAC b= 80.00 mm a% pa)
Yyog kKopuouU hw= 120.00 mm —n—|———y
Yyog eubUypauuou Ttunpatog kopuoU dw= 120.00 mm

I&xoc XKOopuou tw= 8.00 mm M<110
H&xoc méApAtToqg tf= 8.00 mm 5

AT (Vv OUVAPHOYHC r= 11.00 mm 8)
Mé& o = 12.20 Kg/m
STEELexpress KAZIMHE BASIAHE 12
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XapAKTNPLOT LKA dLatopdv

Enpadov A= 1549 mm? - r
Ponf adpave (ag Iy= 2.257x10°% mm* Iz= 0.808x10% mm*
Ponry adpave lac Iu= 2.601x10°% mm* Iv= 0.463x10% mm* _ t
EAcoT LK) pomfy avilotaong Wy=27.630x103 mm® Wz=13.170x10°% mm®
NAcoT LK pomny avilotaong Wpy:93.312x103 mm? sz:27.264x103 mm? h
AxTiva adpavelag iy= 38.2 mm iz= 22.8 mm r ‘ r,
Axktiva adpaveioag iu= 41.0 mm iv= 17.3 mm /
< < 2 2 EX
EHL@QV§LQ 6&atunong Avz= 9856 mm4 Ayy: 640 mm
Stabepd otpévng It= 0.047x10"° mm ip= 44 mm b
Ponry aviiotaong oe otpéyn Wt= 5.856x10° mm3
Stabepd otpéPBAwong Tw= 1.070x10° mm®
3.3. Aiaotdoelg Kol goptia
Avotlypa dokoU L=3.50 m
MAxo¢ AuylLopoU y-y: Lcr,y=1.000x3.500=3.500m
MAKOG AuyLlLopoU z-z: Lcr,z=1.000x3.500=3.500m
doptia dokoU
{dito R&pocg doxoU go= 0.12kN/m (1.35x 0.1241.50x 0.00= 0.16kN/m)
opotépopeo poptio gl= 2.00kN/m gl= 0.00kN/m (1.35x 2.00+41.50x 0.00= 2.70kN/m)
3.4. AuvdapeiLg oxedLaopoU, JSLATHUNTLKEG SUVAHELG KAL KOHNTLKEQ pomég
TéUVOUOEG KOl KAUNTLKEG pomég yLia ouvduaoud eoptiocenv 1.35:
x/1=0.00, x= 0.00m, Med= 0.00 kNm, Ved= 5.01 kN oy, Med
x/1L=0.10, x= 0.35m, Med= 1.58 kNm, Ved= 4.01 kN ot
x/L=0.20, x= 0.70m, Med= 2.81 kNm, Ved= 3.01 kN
x/L=0.30, x= 1.05m, Med= 3.68 kNm, Ved= 2.01 kN
x/L=0.40, x= 1.40m, Med= 4.21 kNm, Ved= 1.00 kN
x/L=0.50, %= 1.75m, Med= 4.39 kNm, Ved= 0.00 kN
x/L=0.60, x= 2.10m, Med= 4.21 kNm, Ved= =-1.00 kN L=
x/L=0.70, x= 2.45m, Med= 3.68 kNm, ved= -2.01 kN T o
x/L=0.80, x= 2.80m, Med= 2.81 kNm, Ved= -3.01 kN Ved
x/L=0.90, x= 3.15m, Med= 1.58 kNm, Ved= -4.01 kN
x/L=1.00, x= 3.50m, Med= 0.00 kNm, Ved= -5.01 kN
Méyiotn Med= 4.39 kNm, Méyiotn Ved= 5.01 kN
3.5. OpLakf katdotaon AsittoupyLkétntag (SLS) (EN1993-1-1, §7)
Meyiotn xatakdpuen pertatdmLon
doptio G wg = 8.83 mm = L/396 < L/200
doptio G+Q w = 8.83 mm = L/396 < L/200
BéAog x&ulbng dokoU, Oplakp routdoTaon Asitoupyltxkdétntag (SLS), EAsyxog Lkavomoleltol
3.6. Katatagn xaAUpdivng diatopng, Kapyn My (EN1993-1-1, §5.5)
fy
Kopudg +
c=120.0=120.0 mm, t=8.0 mm, c/t=120.0/8.0=15.00 c
S 235 , t= 8.0<= 40 mm, fy=235 N/mm?, e=(235/235)%5=1.00 -
c/t=15.00<=72¢=72x1.00=72.00 . o
O kxopudcg eilval xkoatnyoptoa 1 (EN1993-1-1, Hiv.5.2) Y
Katdtagn oAilxkAg diatopfg eivat katnyopia 1, Kapyn My,ed
3.7. OpLarf KRat&otaon actoxioag, EAeyxo¢ oe KApYn y-y (EN1993-1-1, §6.2.5)
My.ed= 4.39 kNm
Kaunt Lk ovtoxh Mply,rd:Wply-fy/yMOz[lO@]x93.312x103x235/1.OO: 21.93kNm
My,ed= 4.39 kNm < 21.93 kNm =My, rd=Mply,rd, EAeyxoc LravomolelTal
My,ed/My,rd= 4.39/21.93= 0.200<1
STEELexpress KAZIMHE BASIAHE 13
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3.

8. OplLakf kKatdotaon actoxiag, EAeyxo¢ oe diatpnon z (EN1993-1-1, §6.2.6)

Vz.ed= 5.01 kN

Av=A-b-tf+0.5(tw+r)tf=1549-80.0x8.0+0.50x(8.0+11.0)x8.0=985mm?, Av=985mm?

NAXCT LKA dLaTunt LKA avioxn Vpl,z,rd=Av (fy/~3)/yMO= [10%]X985X(235/1.73)/1.00= 133.64kN
Vz,ed= 5.01 kN < 133.64 kN =Vz,rd=Vpl,z,rd, EAeyxog Ltxavomotleltol

Vz,ed/Vz,rd= 5.01/133.64= 0.038<1

hw/tw=(120.0-2x8.0)/8.0=120.0/8.0=15.00<=72x1.00/1.00=72¢/n=72.00 (n=1.00)
S 235 , t= 8.0<= 40 mm, fy=235 N/mm?, s=(235/235)05=1.00
Aegv amoalteltol éAeyxoc TNng aviiotoong AUuyLoOpoU o€ TEUVOUON (EC3 §6.2.6.6)

.9. OpLakf katdotaon actoxiag, EAleyyxog oe afovikp dGvapn, didtpnon rat KApYn (EN1993-1-1, §6.2.9)

N.ed= 0.00kN, Vz.ed= 2.48kN, My.ed= 3.31kNm
Stn 6éon x=0.88 m

Mpl,y,rd=21.93kNm, Vpl,z,rd=133.64kN

Ned=0 kN, H enidpoaocn ofovikic dUvaung nopodelmetol (EC3 §6.2.9.1 E£.6.33, E£.6.34, E£.6.35)
Ved=2.48kN <= 0.50x133.64=0.50xVpl, rd=66.82kN

H enidpaon ditatunt LkAC dUvoauncg nopoadelmeTal (EC3 §6.2.8.2)

.10. IAevupixdg Auytitopdg, (ULS) (EN1993-1-1, §6.3.2)

My,ed=4.39 kN, L=3.500m, Lcr,y=3.500m, Lcr,z=3.500m, Lcr,1t=3.500m

EXaot Ltk xploiun pomf ODAe€UpLKOU AUy LOpOU (EC3 §6.3.2.2.2, EN1993:2002 Hap&ptnuo C)
Timoshenko,S.P, Gere,J.M, Theory of elastic stability, McGraw-Hill, 1961
Mcr=Cl - [m?EIz/ (kL)2]{+[(kz/kw)? (Iw/Iz)+(kL)2GIt/ (n?EIz)+(C2 -2zg-C3-2z3)2] -(C2-2zg-C3-z7j)}
MéBodog vmoAoytiouou C1,C2,C3 : ECCS 119/Galea SN030a-EN-EU Access Steel 2006
G:E/(2(l+\))):210000/(2(l+0.30)):80769:8.lx104 N/mm?
k -L=3500mm, zg=h/2=120/2=60mm, zj=0mm (EN1993:2002 EE.C.11)
ky=1.0, kz=1.0, kw=1.0, Cl1l=1.127, C2=0.454, C3=0.000
Mcr=[10°11.127x[n?x2.1x10%x0.808x10%/35002]

x{ [(1.0/1.0)2x(1.070x10%/0.808x10%)

+3500°x8.1x10%x0.047x10%/ (12x2.1x10°%x0.808x109)

+(O.454X6O)2]05—(0.454X6O) }= 22.4 kNm

X,lt=V(Wpl,y~fy/Mcr)=V{[10'6]X93.312x103x235/22.4}=O.989 (EC3 E£.6.56)
h/b=120/80=1.50<=2.00 koupmUAn AuyL.LouoU:Db
ouUvTeEAEOTNG atereLldv: o, 1t=0.34, R=0.75, x,1lt=0.706 (1.6.3, 1I.6.5, $x.6.4)

®,1t=0.5[1+a, 1t (A, 1t-A,1to)+BA,1t2]=0.5x[1+0.34%(0.989-0.40)+0.75%0.9892]=0.967
X, 1t=1/[®,1t+~(®,1t?-BA,1t?)]=1/[0.967+~(0.9672-0.75x0.9672)]1=0.706

MelwT LKOC OUVIEAEOTAHC x,lt:l/[@,lt+d(®,lt2—BX,lt2)], x,1t<=1.0, l/X,ltz, X, 1t=0.706 (E€.6.57)
X, 1lt,mod=x,1t/f, x,lt,mod<=1, ¥,lt,mod<=1/ A,1t2=1/0.9892=1.02 (EC3 §6.3.2.3(2),EE£.6.58)
Kc=0.94 (EC3 IILv.6.6

£=1-0.5(1-kc) [1-2.0(A,1t-0.8)2]=1-0.5x(1-0.940)[1-2.0x(0.989-0.8)2]1=0.972, £<=1.0
X, 1lt,mod=x,1t/£=0.706/0.972=0.726, ¥x,lt,mod<=1.0, x,lt,mod<=1.02, X,1lt,mod=0.726

Mb, rd=x,1lt ‘Wpl,y -fy/yMl= O.726x[106]x93.312x103x235/1.00:15.92kNm (EC3 E£.6.55)
My,ed= 4.39 kNm < 15.92 kNm =Mb, rd, EAXeyxog Ltxavomotel{tal
My, ed/Mb,rd= 4.39/15.92= 0.276<1

STEELexpress 14
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4. YINOZTYA-001

4

Avtoxn oe AuyLopd, MéAn oce OAiyn Nc,ed - My,ed - Mz,ed
(EC3 EN1993-1-1:2005, §6.3.1)

Atatopfy : 0101.6x8.0

Apdoeig : Kapyn xat OAiyn Nc,ed - My,ed - Mz,ed
Nc,ed= 46.00kN

X&AvBag : S 275

.1. Kavoviopoi

EN1990:2002, Evpwkddixoac 0 B&oeig oxediaouoU
EN1993-1-1:2005, Eupwxk®@dlroag 3 1-1 SxedLaopdc KATAOKeUOV amd X&AURo

EN1993-1-3:2005, Eupwxk®dLlroag 3 1-3 MEAnNn xol @UAAX YuxphHc éAoong
EN1993-1-5:2006, Eupwxr®dLroag 3 1-5 Aoptxkd& otoilxeloa and esnimeda eAdopoata

.2. YALRG

XaAvBag: S 275

t<= 40 mm, Avioxn ditapponc fy= 275 N/mm?, Avioxh octoxioac fu= 430 N/mm?
40mm<t<= 80 mm, AvtoxfH dLapponc fy= 255 N/mm?, Avtoxh ooctoxiag fu= 410 N/mm?
Métpo elootixkdétnrog E=210000 N/mm?, Adyoc Poisson v=0.30, Huxkvdtinta p= 7850

Zuvt. pévipng Kat petafAntig dpdong
vG= 1.35, y0= 1.50, y0= 0.70

Enitpépoug OUVTEAEOTEG ACPAAEiag ym
yMO= 1.00, yMl= 1.00, yM2= 1.25

XapakTNPLOT LKA XAAUGPBSLvnGg SLatopfg

Alotoury 0101.6x8.0-S 275

Artaotédoelg dLatopng

Yyog dLatoung h= 101.60 mm
OA&TOC dLATOUAC b= 101.60 mm
Yyog kopuoU hw= 101.60 mm
Yyog euBUypappou tunpatog koppoU dw= 101.60 mm
I&xoc xopuou tw= 8.00 mm
I&xoc méApATOC tf= 8.00 mm
Mé& Lo = 18.48 Kg/m

XapaAKTNPLOT LKA dLatopdv

(EN1993-1-1,

Kg/m?3

§3.2)

(EN1990, Hoapdptnuoa Al)

(EN1993-1-1,

016 —]

§6.1)

Eppadov A= 2352 mm?

Ponry adpavelac Iy= 2.595%x10°% mm* Iz= 2.595x10% mm* t T

EAcoT LK pomfy avIilotaong Wy=51.083x103 mm® Wz=51.083x10°% mm®

NAxoT LK pomfy avilotaong Wpy=70.258x103 mm® sz=70.258x103 mm®

AxTiva adpavelacg iy= 33.2 mm iz= 33.2 mm D

Enitepdvela dit&tunong Avz= 1498 mm? Avy= 1498 mm?

Stabep& orpéUdng It= 5.190x10°% mm* ip= 47  mm

Ponny aviilotaong oe ot1péyn Wt:102.l7x103 mm3 ES
STEELexpress KAZIMHE BASIAHE 15
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4.3. Aiaotdoelg Kol poptia y Myed
Mrxo¢ uvnmootuAduoatog L=3.400 m y
MAkKOG AuyLlLopoU y-y: Lcr,y=1.000x3.400=3.400m z
MAkoG AuyLlopoU z-z: Lcr,z=1.000x3.400=3.400m
dopT il UMOOCTUAQUATOC
OAlyn Nc,ed= 46.00 kN
KQUIT LK pomnp otnv kxopuen MyyA,ed= 13.00 kNm
KOQUIT LK pomnp otn PBdaon MyyB,ed= 13.00 kNm x
KQUIT LK pomnp otnv kxopuen MzzA,ed= 0.00 kNm
KQUIT LK pomnp otn Bd&on MzzB,ed= 0.00 kNm

4.4. doptia oxedLaopoU

Kopntixkég pomég, diLatuntikéc duvaupeig, afovikéc duvdueig, ouvduoaoudg gopticewv 1.35g+1.509g

%= 0.00m, Ned= 46.00kN, My,ed= 13.00kNm, Mz,ed= 0.00kNm, Vz,ed= 0.00kN, Vy,ed= 0.00kN

.5. Katatafn xaAGpdivng Siatopng, Kapyn xat OAiyn fy (EN1993-1-1, §5.5)

d=101.6 mm, t=8.0 mm, d/t=101.6/8.0=12.70
S 275 , t= 8.0<= 40 mm, fy=275 N/mm?, e=(235/275) %5=0.92 _
d/t=12.70<=50e2=50x0.92=42.32 e

Katatafn oAtkfg diLatopfg eivatr xatnyopia 1, Kapyn kat OAiYyn

.6. OpLakf katdotaon actoxiag, EAleyyxog oe OAiyn (EN1993-1-1, §6.2.4)

Nc.ed= 46.00 kN

OALTT LKA aviox) Nplrd= A-fy/yMOz[lOﬁJx2352x275/l.00:646.92kN
Ned= 46.00 kN < 646.92 kN =Nc,rd=Nplrd, EAegyxocg Ltkavomole({totl
Ned/Nc,rd= 46.00/646.92= 0.071<1

.7. OpLakf katd&otaon actoxiag, EAeyxog oe Kapyn y-y (EN1993-1-1, §6.2.5)

My.ed= 13.00 kNm

Koumnt Lk ovioxh Mply,rd:Wply'fy/vMO:[loﬁ]x7O.258x103x275/1.00: 19.32kNm
My,ed= 13.00 kNm < 19.32 kNm =My, rd=Mply,rd, EAegyxoc¢ LrovomoLel{tal
My,ed/My,rd= 13.00/19.32= 0.673<1

.8. OpLakf] Katdotacn aoctoxiag, EAleyxog oe kapyn xat afovikfl dGvapn (EN1993-1-1, §6.2.9)

N.ed= 46.00 kN (@Aiyn), My.ed= 13.00 kNm

Nplrd=646.92kN, Mpl,y,rd=19.32kNm

Ned=46.00kN <= 0.25x646.92=0.25xNplrd=161.73kN

Ned=46.00kN <= [1031x0.5x101.6X8.0x275/1.00=0.5hw'tw~fy/yM0=111.76 kN

n=Ned/Nplrd=46/647= 0.071

H enidpaon afovikhc dUvaung nopadelmeTtal (EC3 §6.2.9.1 E£.6.33, E£.6.34, E.6.35)
Ved=0 kN, H enidpoaon diatuntixhc dUvaung nopadelmetal (EC3 §6.2.8.2)

My,ed= 13.00 kNm < 19.32 kNm =Mply, rd, EAeyxoCg Lkavomole({totl
My, ed/Mply,rd= 13.00/19.32= 0.673<1

.9. Koapmtikég AuyLopdg, (Oplakl) KATAOTAON actoy (ag) (EN1993-1-1, §6.3.1)

Nc,ed=46.00 kN, Lcr,y=3.400 m, Lcr,z=3.400 m

MAkn AuylopoU: Lcr,y=1.000x3400=3400mm, Lcr,z=1.000x3400=3400mm

AdL&otatn Auynepdéinta (Katnyoplo ditoatouncg: 1 ) (EC3 §6.3.1.3)
Ay=+ (A fy/Ncr,y)=(Ler,y/iy) - (1/A1)=(3400/ 33.2)x(1/86.39)=1.185
Nz=+(A-fy/Ncr,z)=(Ler,z/iz) - (1/A1)=(3400/ 33.2)x(1/86.39)=1.185

Al=n+(E/fy)=93.9e=86.39, e=+(235/fy)=0.92

STEELexpress 16
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Y-y KOunUAn AuyLopoU:a, OUVIEAEOTNG oTtedeldv: ay=0.21, xy=0.540 (I1.6.2,I0.6.1,%%x.6.4)
dy=0.5[1+ay (Ay-0.2) +Ay2]1=0.5x[1+0.21x(1.185-0.2)+1.1852]=1.306

Xy=1/[®y++ (dy2-Ay2)1=1/[1.306++(1.3062-1.1852)1=0.540 <=1 xy=0.540

z-z KOUNUAN AuUylLopoU:a, OUVIEAEOTNG atedeldv: oz=0.21, xz=0.540

®z=0.5[1+0z (Az-0.2)+Az2]1=0.5x[1+0.21x(1.185-0.2)+1.1852]=1.306

Xz=1/[®z+~ (dz2-Az?)]=1/[1.306++(1.3062-1.1852)1=0.540 <=1 xz=0.540

Me LOT LKOC GUVTEAEOTAC X=1/[d++ (®2-X2)], x<=1.0, ®=0.5[1+x(A-0.2)+A2], x=0.540 (EC3 E£.6.49)
Nb, rd=x ‘A -fy/yMl= 0.540x[10%]x2352x275/1.00=349.34kN (EC3 EE£.6.47)
Nc,ed= 46.00 kN < 349.34 kN =Nb, rd, EXeyxog L(xavomotleltol

Nc,ed/Nb,rd= 46.00/349.34= 0.132<1

4.10. NAeupLkrd6g AuyLopdg, (ULS) (EN1993-1-1, §6.3.2)
My,ed=13.00 kN, L=3.400m, Lcr,y=3.400m, Lcr,z=3.400m, Lcr,1t=3.400m

EAoot k) kplolun pomnf mAeuplkoU AUYLOpoU (EC3 §6.3.2.2.2, EN1993:2002 Hap&pinuo C)
Timoshenko,S.P, Gere,J.M, Theory of elastic stability, McGraw-Hill, 1961
Mcr=Cl - [n?EIz/ (kL) 2] {+[(kz/kw)? (Iw/Iz)+(kL)?GIt/(n?EIz)+(C2 -zg-C3-z3)2?] -(C2-zg-C3-z7j)}
Mébobdog vmoAoyiouou C1,C2,C3 : ECCS 119/Galea SN0O30a-EN-EU Access Steel 2006
G=E/ (2 (1+v))=210000/(2(1+40.30))=80769=8.1x10% N/mm?2
k -L=3400mm, zg=h/2=102/2=51mm, zj=0mm (EN1993:2002 E§.C.11)
ky=1.0, kz=1.0, kw=1.0, ¢=1.000, C1=1.000, C2=0.000, C3=0.000
Mcr:[lo's}l.OOOx[n2x2.1x105x2.595x106/34002]

% { [(1.0/1.0)2x(O.OOOx109/2.595xlO%

+34002x8.1x10%%5.190x10%/ (n2x2.1x10%%x2.595x10%)1%% 1= 441.6 knm
N, lt=+ (Wpl,y fy/Mcr)=+{[10°1x70.258x10%%x275/441.6}=0.209 (EC3 E£.6.56)
N, lt<= 0.40, x,1t=1.00 (EC3 §6.3.2.2.4)
x,1t,mod=%,1t/f, x,1lt,mod<=1, x,1lt,mod<=1/2Xx,1t2=1/0.2092=22.86 (EC3 §6.3.2.3(2),E£.6.58)
Kc=1/(1.33-0.33y)=1.000, ¢=1.00 (EC3 HLv.6.6)

f=1-0.5(1-kc) [1-2.0(A,1t-0.8)2]=1-0.5%x(1-1.000)[1-2.0x(0.209-0.8)2]=1.000, £f<=1.0
X, 1lt,mod=x,1t/£=1.000/1.000=1.000, x,lt,mod<=1.0, x,lt,mod<=22.86, X,1lt,mod=1.000

Mb, rd=x,1lt ‘Wpl,y -fy/yMl= l.OOOX[lO£]x7O.258x103x275/l.00:19.32kNm (EC3 E£.6.55)
My,ed= 13.00 kNm < 19.32 kNm =Mb, rd, EAXeyxog Ltxavomoteltal
My, ed/Mb,rd= 13.00/19.32= 0.673<1

4.11. AfovikA dUvapn Kal Kapntikhy pomnif, (ULS) (EN1993-1-1, §6.3.3)
Ned=46.00 kN, My,ed=13.00 kNm

Ned/ (xy ‘Nrk/yM1l) +kyy ‘My, ed/ (xLT My, rk/yMl) <=1 (EC3 E£.6.61)
Ned/ (xz ‘Nrk/yMl) +kzy ‘My,ed/ (xLT My, rk/yMl) <=1 (EC3 EE£.6.62)
Nrk=A'fy=[10%]X2352X275=646.9 kN (Ttv.6.7)

My, rk=Wpl,y fy=[10°%1x70.258x10%x275=19.3 kNm

Xy ‘Nrk/yMl=xy -A-fy/yMl= O.540x[lO'3]x2352x275/l.00:349.3kN

xz ‘Nrk/yMl=xz -A-fy/yMl= O.540x[lO'3]x2352x275/l.00:349.3kN

xLT My, rk/yMl=xLT ‘Wpl,y  -fy/yMl= l.OOOx[lO'6]x70.258x103x275/l.OOZl9.3kNm

ZuvteleoTé¢ KRUpTwong, MéGodog uvmoloylLopoU: MéBodog¢ 1 Hapdptnpa A (EC3 Hopdptnuo A)

kyy=Cmy -CmLT (pny/ (1-Ned/Ncr,y) (1/Cyy), py=(l-Ned/Ncr,y)/(l-xy Ned/Ncr,y) (EC3 HLv.A.1)
kzy=Cmy CmLT (nz/ (1-Ned/Ncr,y) (1/Czy)0.60+ (wy/wz), uz=(l-Ned/Ncr,z)/(l-xz Ned/Ncr,z)

Ncr,y:anIy/lcr,y2:3.l42x[106]x210000x 2.595x106/ 34002= 465 kN
Ncr,z:n2EIz/lcr,22:3.142x[104]x210000x 2.595x106/ 34002= 465 kN
Ncr,t=(1/ip?)x (G-It + m?EIw/Lcr,t?) (EC3 NCCI SNOO3b-EN-EU)

Ner, t=[103)x(1/472) [80769x 5.190x10%+m2x210000x 0.000x10°%/34002]1=190004 kN

py=(1-Ned/Ncr,y)/ (l-xy ‘Ned/Ncr,y)=(1- 46.0/ 465)/(1-0.540x 46.0/ 465)=0.952
uz=(1-Ned/Ncr,z)/ (l-xz ‘-Ned/Ncr,z)=(1- 46.0/ 465)/(1-0.540x 46.0/ 465)=0.952

alt=1-It/Iy>=0=1- 5.190x10%/ 2.595x10%=0.000 (EC3 Napdptnua A.1)
STEELexpress 17
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wy=Wpl,y/Wel, y<=1.50, wy= 0.070x10%/ 0.051x10%=1.375 <= 1.50 (EC3 Napdptnua A.1)
wz=Wpl, z/Wel,z<=1.50, wz= 0.070x10%/ 0.051x108=1.375 <= 1.50
npl=Ned/ (Nrk/yM1)=46.00/(646.90/1.00)=0.071

Amax=max (1.185,1.185)=1.180 (EC3 Hopéptnua A.1)
Mcro=Cl - [m2EIz/ (kL) 2] {~[(kz/kw)2 (Iw/Iz)+(kL)2GIt/ (n2EIz))}, Cl=1.00
MCIO=[106]1.0X[H2X2.1X105X2.595X106/34002]

x{ [(1.0/1.0)2x(0.000x10%/2.595x10%)

+34002x8.1x10%x5.190x10%/ (12x2.1x10%%2.595%x10%)1%% }= 441.6 xNm
o=+ ([107%71%70.258x10%%x275/441.6)=0.210
Xo,1im=0.2+Cl [(1-Ned/Ncr,z) (1-Ned/Ncr,t)]%® (EC3 Napdptnua A.1)
2o,1im=0.2+1.000 [(1-46.0/465) (1-46.0/190004)]1%%=0.195
ey=(My, ed/Ned) (A/Wel,y)=([10°]x13.00/46.00)x(2352.4/51.083x10°)=13.01

Cmy, 0=0.79+0.21¢+0.36 (y-0.33)x (46.00/465.0)=1.024, (y=1.00) (EC3 Hop&pinuo A, HO.A.1)
20=0.210 > Ao,1im=0.195
Cmy=Cmy, o+ (1-Cmy, 0) ({ey-alt)/ (1++ey-alt)=
=1.024+(1-1.024)x(~13.014x0.000)/(1+~/13.014x0.000) = 1.024
Cmlt=Cmy? -alt/+[ (1-Ned/Ncr,z) (1-Ned/Ncr,t)] >=1
Cmlt=1.0242x0.000/~[(1-46.0/465.0) (1-46.0/190004.0)1=0.000, Cmlt=1.000

Cyy=1+(wy-1) [ (2-1.6Cmy2? ‘Amax/wy-1.6Cmy? -Amax?/wy)npl-blt]>=Wel,y/Wpl,y (Mopéptnua A, I.A.1)
blt=0.5alt -Ao2[My,ed/ (x, 1t ‘Mpl,y,rd)] (Mz,ed/Mpl,z,rd) =

=0.5x0.000x0.2102[13.0/(1.000x14.0)]1(0.0/14.0) = 0.000
Cyy=1+(1.375-1)[(2-1.6x1.0242x1.180/1.375-1.6x1.0242x1.1802/1.375)x0.071-0.000]=0.970
Cyy>=51.083x10%/70.258x10%=0.727, Cyy=0.970

Czy=1+(wy—1)[(2—14.OCmy2-Xmaxz/wys)npl—dltJ>=O.6V(wy/wz)(Wel,y/Wpl,y) (Mopb&ptnua A, HI.A.1)

dlt=2alt - [Ao/(0.1+xz*) ] [My,ed/ (Cmy-x, 1t -Mpl,y, rd)] [Mz,ed/ (Cmz ‘Mpl,z, rd)]=
=20.000x[0.210/(0.1+1.185%)1[13.0/(1.024%1.000x14.0)][0.0/(0.000x14.0)]=0.000

Czy=1+(1.375-1) [(2-14.0x1.0242x1.1802/1.375%)0.071-0.000]=0.943

Czy>=0.6~(1.375/1.375) (51.083x10°/70.258x10%)=0.436, Czy=0.943

Cyy=0.970, Czy=0.943 (Map&ptnua A, IHI.A.1)
kyy=1.024x1.000x0.952/(1-46.00/465.0)x(1/0.970)=1.115
kzy=1.024x1.000x0.952/(1-46.00/465.0)x(1/0.943)x0.6x+(1.375/1.375)=0.688

Stn 6éon x=0.00 m
Ned/ (xy ‘Nrk/yMl) +kyy -My,ed/ (xLT My, rk/yMl) = (EC3 EE£.6.61)
46.0/(0.540x646.9/1.00)+1.115%13.0/(1.000x19.3/1.00)=0.132+0.751=0.883

0.883< 1.000, EAeyXxog LrkavomolelTotl
Ned/ (xz ‘Nrk/yMl) +kzy My, ed/ (xLT -My, rk/yMl) = (EC3 E£.6.62)
46.0/(0.540%x646.9/1.00)+0.688x13.0/(1.000x19.3/1.00)=0.132+0.463=0.595

0.595< 1.000, EAeyxog Ltxavomoleltotl

STEELexpress 18
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5. RHS 50x30x4

5

Avtoxn oe AuyiLopd, MéAn oce OAiyn Nc,ed
(EC3 EN1993-1-1:2005, §6.3.1)

Avatopfp : 50x30x4.0
ApdoeiLg : OAiYyn Nc,ed

Nc,ed= 12.00kN
X&AvpBag : S 235

.1. Kavoviopoi

EN1990:2002, Evpwkddixoac 0 B&oeig oxediaouoU
EN1993-1-1:2005, Eupwxk®@dlroag 3 1-1 SxedLaopdc KATAOKeUOV amd X&AURo
EN1993-1-3:2005, Eupwxk®dLlroag 3 1-3 MEAnNn xol @UAAX YuxphHc éAoong

z

EN1993-1-5:2006, Eupwxr®dLroag 3 1-5 Aoptxkd& otoilxeloa and esnimeda eAdopoata

.2. YALRG

X&AvBag: S 235
t<= 40 mm, Avioxn ditapponc fy= 235 N/mm?, Avioxh octoxloag fu=

(EN1993-1-1, §3.2)

360 N/mm?

40mm<t<= 80 mm, AvtoxpH diLapponc fy= 215 N/mm?, Avtoxh octoxiag fu= 360 N/mm?

Métpo elootixkdétntog E=210000 N/mm?, Adyog Poisson v=0.30, MHukvdtnta p= 7850 Kg/m?

Zuvt. pévipng Kat petafAntig dpdong
vG= 1.35, y0= 1.50, y0= 0.70

Enitpépoug OUVTEAEOTEG ACPAAEiag ym
yMO= 1.00, yMl= 1.00, yM2= 1.25

AuvapeiLg dLatopng

OA{Un Nc,ed
Nc,ed= 12.00 kN (@Alyn)

XapaAKTNPLOT LKA XAAUGRSLvng drLatopfg

Avatopq 50x30x4.0-s 235

ALaotdoelg dLatopng

Yyog dLatopung h= 50.00 mm
IA&TOC dLATOUNC b= 30.00 mm
Yyog xopuoU hw= 42.00 mm
Yyog e£uBUypauuouU TUAUATOC KOpuoU dw= 38.00 mm
I&xoc xropuoU tw= 4.00 mm
H&xoc mMéEAPATOC tf= 4.00 mm
AxT{Vva OUVOPUOYHCQ r= 8.00 mm
Mé& o = 4.20 Kg/m

XopaAKTNPLOT LKA dLatopdv

(EN1990, Hoapdptnuoa Al)

(EN1993-1-1, §6.1)

4

B

IN—/

Z
Eppodov A= 535 mm? -
Ponn adpavelac Iy= 0.153x10°% mm* Iz= 0.067x10% mm*
EAoot LK) ponn aviliotaong Wy= 6.100x10° mm3 Wz= 4.460x10° mm® t
NAoct LK) ponn aviilotaong Wpy= 8.030x10° mm® Wpz= 5.560x10°% mm® h
Axtiva adpavelag iy= 16.9 mm iz= 11.2 mm
. . 2 2
Ente&veila dit&tunonc Avz= 334 mm Avy= 201 mm 2
Stabepd otpéUyncg It= 0.165%x10°% mm?* ip= 20 mm
Pomny avilotaong oe otpéyn Wt= 9.57Ox103 mm3 -
f——
b
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5.3. ALaotdoelg¢ Kol goptia
Mrxo¢ vnootuAduoatog L=0.800 m
MAKoG AuUuyLlopoU y-y: Lcr,y=1.000x0.800=0.800m
MAKoG AuyLlopoU z-z: Lcr,z=1.000x0.800=0.800m
doptia dokoU
afovikd goptlo OAlYn Nc,ed= 12.00 kN
5.4. Katatafn XaAUpdivng diatopng, OAiyn Nc (EN1993-1-1, §5.5)
Kopuodg fy
c=50.0-3x4.0=38.0 mm, t=4.0 mm, c/t=38.0/4.0=9.50 L
S 235 , t= 4.0<= 40 mm, fy=235 N/mm?, e=(235/235)%=1.00 c
c/t=9.50<=33e=33x1.00=33.00
O xopudcg eival xartnyopia 1 (EN1993-1-1, IILv.5.2) =
y
MéN
EApQ c
c=30.0-3x4.0=18.0 mm, t=4.0 mm, c/t=18.0/4.0=4.50 fy_
S 235 , t= 4.0<= 40 mm, fy=235 N/mm?, e=(235/235)%=1.00 L+
c/t=4.50<=33e=33x1.00=33.00 ‘
To méApa eival xatnyoploa 1 (EN1993-1-1, IOi1v.5.2) 'J
fy
Katdtagn oAilkAg diatopfg eivat katnyopia 1, OAiYyn Nc,ed
5.5. OpLakfy katdotaon actoxiag, EAeyxog oe OAiyYyn (EN1993-1-1, §6.2.4)
Nc.ed= 12.00 kN
OALTIT LKA avioxd Nplrd= A-fy/yMO=[1031x535x235/1.00=125.72kN
Ned= 12.00 kN < 125.72 kN =Nc,rd=Nplrd, EAeyxog Lkavomole({totl
Ned/Nc,rd= 12.00/125.72= 0.095<1
5.6. Kapntiké6g Avuylopdg, (OpLakf ratdotaon actoxiag) (EN1993-1-1, §6.3.1)

Nc,ed=12.00 kN, Lcr,y=0.800 m, Lcr,z=0.800 m

MAkn AuylopoU: Lcr,y=1.000x800=800mm, Lcr,z=1.000x800=800mm
AdL&otatn Auynpdéinta (Katnyoplo ditoatoung: 1 )
Xy:J(A-fy/Ncr,y):(Lcr,y/iy)-(1/A1)z(800/ 16.9)x(1/93.90)=0.504
XZ=J(A‘fy/Ncr,z)=(Lcr,z/iz)'(1/A1)=(800/ 11.2)x(1/93.90)=0.762
Al=n+(E/fy)=93.9e=93.90, e=+(235/£fy)=1.00

Y-y KOUIUAN AUYLOHOU:C, OUVIEAEOTNG oTedeldv: ay=0.49, xy=0.841
®y=0.5[1+ay (Ay-0.2) +Ay2]1=0.5x[1+0.49x(0.504-0.2)+0.5042]1=0.701
Xy=1/[®y++ (dy2-Ay2)1=1/[0.701++(0.7012-0.5042)1=0.841 <=1 xy=0.841
z—-7z KOUNUAN AUy LOuoU:C, OUVIEAEOTNG ateAeldv: oz=0.49, xz=0.686
®z=0.5[1+0z (Az-0.2)+Az2]=0.5x[1+0.49x(0.762-0.2)+0.7622]=0.928
Xz=1/[®z++ (®22-Xz2)]=1/[0.928++(0.9282-0.7622)]1=0.686 <=1 xz=0.686

Me LOTLKOC OUVTEAEOTAC X=1/[0++ (®2-A2)], x<=1.0, ®=0.5[1l+a(A-0.2)+Ax2], x=0.686
Nb, rd=x ‘A -fy/yMl= 0.686x[104]x535x235/1.00=86.25kN

Nc,ed= 12.00 kN < 86.25 kN =Nb, rd, EXeyxog txavomotleltol

Nc,ed/Nb,rd= 12.00/86.25= 0.139<1

(EC3 §6.3.1.3)

(1.6.2,0.6.1,8.6.4)

(EC3 E£.6.49)
(EC3 E£.6.47)
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Hepirexdopeva

1. AOKOZ-IPE 80, Aokoi atéyng, 21éyn U0 avolyudrwv
1.1. Kavoviguoi
1.2. YAka
1.3. Baoikd oroixeia
1.4. ®oprio
1.5. MeAétn reyidwv
1.6. AiacTacioAdynon doKwv
1.7. ®@oprio
1.8. Tiuég oxediaool dpdoewv, Zuvdiaooi gopTiwv
1.9. ®opria oxediacuou
1.10. Xapaktnpiotikad xaAuBdivng diarouns
1.11. Opiakn kard@oraon Asitoupyikornrag (SLS)
1.12. Kardraén xaAuBdivng diaroung, Kauwn My
1.13. Avroxn diaroung, (Opiakn karaoTaon acToxiag)
1.14. lMAcupik6¢ Auyioude, (ULS) (Avoiyua dokou)
1.15. MNMAcupik6g Auyioudg, (ULS) (Avapdéenon)
2. AOKOZ-SHS 40.4, Aokoi yevikd, Aok6¢ evog avoiyuarog
2.1. Kavoviouoi
2.2. YAka
2.3. ®oprio
2.4. Tiuéc oxediaouou dpdoewyv, Zuvdiaooi popTiwv
2.5. XapaktnpioTika xaAuBodivng diarouns
2.6. Opiakn kardoraon Asitoupyikornrag (SLS)
2.7. Kararaén xaAuBoéivng éiaroung, Kauwn My
2.8. Avroxn éiaroung, Aiarour 5okou
2.9. NMAeupik6g Auyiouog, (ULS) (Avoryua dokoU)
3. AOKOZ-L120x80x8, MéAn o€ kauwn, My,k
3.1. Kavoviauoi
3.2. YAika
3.3. Aiaordoeig kai popria
3.4. Auvaueig oxediaouou, d1aTunTIKES OUVANEIS KAl KAUTTTIKES POTTEC
3.5. Opiakn kardoraon Asitoupyikornrag (SLS)
3.6. Kararaén xaAuBoéivng draroung, Kauyn My
3.7. Opiakn kardoraon acroxiag, EAsyxog oe kauwn y-y
3.8. Opiakn kardoraon acroxiag, EAsyxog o€ diarunon z
3.9. Opiakn kardoraon acroxiag, EAcyxog ae aéovikn d0vaun, 014Tunon Kai KGuwn
3.10. MAgupik6¢ Auyioudg, (ULS)
4. YINIOXTYA-001, Avioxn o€ Auyioud, MéAn ag BAiyn Nc,ed - My,ed - Mz,ed
4.1. Kavoviguoi
4.2. YAka
4.3. Aiaotdoeis kar opria
4.4. ®opria oxediaouou
4.5. Kararaén xaAoBoivng diaroung, Kéuwn kai BAiyn
4.6. Opiakn karaoraon actoxiag, EAeyxog o€ 6Aiyn
4.7. Opiakn karaoraon actoxiag, EAeyxog o€ kauwn y-y
4.8. Opiakn kardoraon acrtoxiag, EAcyxog o€ kGuwn kai aéovikr dUvaun
4.9. Kaurrrik6g Auyiouog, (Oprakn kardoraon acroxiag)
4.10. lNAeupik6g Auyioudg, (ULS)
4.11. Aéovikn duvaun kai kautikn pormn, (ULS)
5. RHS 50x30x4, Avroxn o€ Auyioud, MéAn oe BAiyn Nc,ed
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Hepirexdopeva

5.1. Kavoviauoi

5.2. YAka

5.3. Aiaordoeic kai popria
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Project:
Project no:
Author:

Project data

Project name
Project number

Author

Description

Date 26/05/2022
Design code EN
Material

Steel S 355, S 235
Concrete C25/30

//=/=/=] StatiCa®

Calculate yesterday's estimates

60
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Project:
Project no:
Author:

Project item CON1

Design

Name
Description
Analysis

Beams and columns

Name Cross-section

M1 1-CHS100,8

Cross-sections

Name
1-CHS100,8

Anchors

Name

M16 8.8 M16 8.8

CON1

Stress, strain/ simplified loading

B — Direction

[’]
0,0

Bolt assembly

y - Pitch o -Rotation Offset ex

[l [’] [mm]
-90,0 0,0

Material
S 235
Diameter
[mm]
16

Offset ey

[mm]

fu
[MPa]

800,0

Offset ez
[mm]

0 Node

/[/=/=[=] StatiCa*®

Calculate yesterday's estimates

Forces in

Gross area

[mm

2

61
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Project:
Project no:
Author:

Load effects (equilibrium not required)

Name

LE1 M1
LE2 M1

Foundation block

CB1

Dimensions

Depth

Anchor

Anchoring length
Shear force transfer

Summary

Name
Analysis
Plates
Loc. deformation
Anchors
Welds
Concrete block

Buckling
Plates

Name

M1
BP1
RIB1
RIB2
RIB3
RIB4

Design data

Material

S 235

N Vy Vz
Member [kN] [kN] [kN]
-50,0 0,0 -15,0
12,0 0,0 0,0
Item
2200 x 2200
300
M16 8.8
200
Anchors
Value
100,0%
0,2<5,0%
0,1<3%

42,7 < 100%
98,1 < 100%
47,0 < 100%

Not calculated

Thl[?rll(:];ess Loads [I\C/IIIE:]
8,0 LE1 235,4
15,0 LE1 235,1
8,0 LE1 129,0
8,0 LE1 120,9
8,0 LE1 128,9
8,0 LE1 181,8
fy
[MPa]

Mx
[KNm]

Value

€p
[%]

235,0

0,2
0,0
0,0
0,0
0,0
0,0

0,0
0,0

OK
OK
OK
OK
OK
OK

StatiCa“
My Mz
[KNm] [KNm]
10,0 0,0
0,0 0,0
Unit
mm
mm
mm
Status
OCE(d
[MPa] Status
0,0 OK
0,0 OK
0,0 OK
0,0 OK
0,0 OK
0,0 OK
€lim
[%]
5,0
62
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Project:
Project no:
Author:

Symbol explanation

£p| Strain

OEd Eq. stress

OCEgyg Contact stress

fy Yield strength

€lim Limit of plastic strain

Loc. deformation

Name el Loads B o i
[mm] [mm] [mm]

M1 100 LE1 0

Symbol explanation

dg Cross-section size
0 Local cross-section deformation
Olim Allowed deformation

K

Overall check, LE1

StatiCa®
Calculate yesterday's estimates
5/do
[%] Check status
0,1 OK
63
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Project:

Project no: //#/=[=] StatiCa”
Author: Calculate yesterday's estimates
=04 [%0]
150%
'15,“
- A0
e 100%

(5,00)

) 0,19

¥ : 0%
Strain check, LE1

50,0 [MPa]

2350
225

200
175
150
125
100

75

50

25

0.0

2

Equivalent stress, LE1

64
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Project:

I7 f__.f - ,-_;". Statica@

Project no:
Author: calculate yesterday's estimates
Anchors
Ned Ved Nrdc VRde VRaep Uttt Ut Uty —
Shape Item Loads KN [kN] [KN] [kN] [KN] (%] (%] (%] Detailing  Status
_ﬁ '|1 A1 LE1 248 3,7 116,0 87,2 220,9 42,7 17,2 351 OK OK
A2 LE1 248 3,7 116,0 87,2 220,9 42,7 17,2 351 OK OK
.|'3 .ﬁ A3 LE1 00 38 - 87,2 220,9 0,0 17,2 7,1 OK OK
A4 LE1 00 38 - 87,2 220,9 0,0 17,2 7,1 OK OK
Design data
NRd,s VRd,s
Grade [KN] [KN]
M16 8.8 - 1 71,2 50,2

Symbol explanation

NRd,s
VRd,s

Tension force

Resultant of shear forces Vy, Vz in bolt

Design resistance in case of concrete cone failure under tension load - EN1992-4 - Cl. 7.2.1.4
Design resistance in case of concrete cone failure under shear load - EN1992-4 - Cl. 7.2.2.5
Design resistance in case of concrete pryout failure - EN1992-4 - Cl. 7.2.2.4

Utilization in tension

Utilization in shear

Utilization in tension and shear

Design tensile resistance of a fastener in case of steel failure - EN1992-4 - Cl. 7.2.1.3

Design shear resistance in case of steel failure - EN1992-4 - Cl.7.2.2.3.1

65
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Project:
Project no:
Author:

Welds (Plastic redistribution)

Item

BP1
BP1

M1-arc 1

BP1

M1-arc 17

BP1

M1-arc 33

BP1

M1-arc 49

Design data

S 235

Edge Th[';?l?:‘]th' Lfn:‘r%t]h Loads ;}l""ai"]' [EOZ']
M1 44,0 289 LE1 298,8 0,0
RIB1  43,0m 50 LE1 156,7 0,0
43,06 50 LE1 173,7 0,0
RIB1  43,0a 100 LE1 674 0,0
43,0 100 LE1 57,2 0,0
RIB2  43,0m 50 LE1 180,4 0,0
43,06 50 LE1 182,0 0,0
RIB2  43,0a 100 LE1 216,4 0,0
43,0 100 LE1 2241 0,0
RIB3  43,0n 50 LE1 175,2 0,0
43,06 50 LE1 146,8 0,0
RIB3  43,0a 100 LE1 67,0 0,0
43,0 100 LE1 49,1 0,0
RIB4  43,0m 50 LE1 353,0 0,1
43,0M 50 LE1 3529 0,1
RIB4  43,0a 100 LE1 3533 0,3
43,0 100 LE1 3533 0,3
Bw
[-]
0,80

Symbol explanation

Ep|
Ow,Ed
Ow,Rd
01

T

T
090
Bw
Ut
Utc

Strain

Equivalent stress

Equivalent stress resistance

Perpendicular stress

Shear stress parallel to weld axis

Shear stress perpendicular to weld axis
Perpendicular stress resistance - 0.9*fu/yM2
Corelation factor EN 1993-1-8 tab. 4.1
Utilization

Weld capacity utilization

Concrete block

Item

CB 1

c Actf c
Loads
[mm] [mm?] [MPa]
LE1 23 6466 15,7

G
[MPa]

-161,7
-38,8
49,3
311
15,8
82,5
81,4
38,1
53,8
50,7
-36,3
-26,7
41,1
-165,7
-164,2
-62,0
-85,4

Ow,Rd
[MPa]

[-]
3,00

T” TL
[MPa] [MPa]
37,7 140,1
84,1 -24,7
92,7 -25,6
-16,8 -30,2
-29,5 -11,6
-44,1 81,4
45,0 -82,5
112,3 50,2
-117,9 -43,2
-93,1 26,7
-79,1 22,1
8.9 34,4
-6,9 13,9
72,0 -164,9
-72,8 165,0
-185,5 -76,9
183,9 73,0

360,0
Fid
[MPa]
33,5

StatiCa®

[E,j:] '['::/:‘]‘ Status
83,0 559 OK
43,5 33,8 OK
48,3 38,7 OK
18,7 75 OK
15,9 9,17 OK
50,1 355 OK
50,6 34,0 OK
60,1 17,8 OK
62,2 19,3 OK
48,7 41,1 OK
40,8 30,9 OK
18,6 9,0 OK
15,9 6,7 OK
98,0 76,4 OK
98,0 736 OK
98,1 38,3 OK
98,1 425 OK

090
[MPa]
259,2
[tj:] Status
47,0 OK
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Project:
Project no:
Author:

Symbol explanation

c Bearing width
Agtf Effective area
o Average stress in concrete
K; Concentration factor
Fid The ultimate bearing strength of the concrete block
Ut Utilization
Buckling

Buckling analysis was not calculated.

Item
YMO
YM1
YMm2
YM3
Yc
Yinst
Joint coefficient Bj
Effective area - influence of mesh size
Friction coefficient - concrete
Friction coefficient in slip-resistance
Limit plastic strain
Weld stress evaluation
Detailing
Distance between bolts [d]
Distance between bolts and edge [d]
Concrete breakout resistance check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)

Braced system

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
Yes
2,20
1,20
Both
Yes
Yes
Yes
0,03
Yes
No

Unit

StatiCa’®

Calculate yesterday's estimates

Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2

EN 1992-1-1:2.4.2.4

EN 1992-4: Table 4.1

EN 1993-1-8: 6.2.5

EN 1993-1-8
EN 1993-1-8 tab 3.7
EN 1993-1-5

EN 1993-1-8: tab 3.3

EN 1993-1-8: tab 3.3

EN 1992-4: 7214 and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 19924

CIDECTDG 1,3-1.1

CIDECTDG 1,3-1.1

Analysis with large deformations for hollow section joints
EN 1993-1-8: 5.2.2.5
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Project:
Project no:
Author:

Project data

Project name
Project number

Author

Description

Date 26/05/2022
Design code EN
Material

Steel S 355, S 235
Concrete C25/30

//=/=/=] StatiCa®

Calculate yesterday's estimates

68
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Project:
Project no:
Author:

Project item CON2

Design

Name CON2

Description

Analysis Stress, strain/ loads in equilibrium

Beams and columns

Name Cross-section P~ DI[I;t]ectlon

M1 1 - CHS100,8 0.0
M2 2 - IPE160 0.0
M3 2 - IPE160 90,0
M4 2 -IPE160 -90.0

y - Pitch
[]

90,0

0,0

0,0

0,0

a - Rotation
[’]

0,0

0,0

0,0

0,0

Offset ex

[mm]

o O o o

Offset ey

[mm]

Cross-sections

Name
1-CHS100,8
2 - IPE160

Bolts

Name Bolt assembly

M12 8.8 M12 8.8

Diameter
[mm]

Material
S 235
S 235

12

[MPa]
800,0

o O o o

//=/=/=/ StatiCa®

Calculate yesterday's estimates

Offset ez .
Forces in
[mm]

Node
Node
Node

Node

o O o o

Gross area
[mm?]
113

69
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Project:
Project no:
Author:

Load effects (forces in equilibrium)

M2
M2
M3
M4

Name
LE1 M1
Summary
Name
Analysis
Plates

Loc. deformation
Bolts

Welds

Buckling

GMNA

Plates

Name

M1
M2-bfl 1
M2-tfl 1
M2-w 1
M3-bfl 1
M3-tfl 1
M3-w 1
M4-bfl 1
M4-tfl 1
M4-w 1
SP1
RIB1
RIB2
RIB3
RIB4

Design data

Material

S 235

Member

N
[kN]
-52,8
0,0
0,0
0,0
0,0
100,0%
0,0 <5,0%
0,0 <3%
3,4 < 100%
26,6 < 100%
Not calculated
Calculated
Thickness
[mm]
8,0 LE1
74 LE1
74 LE1
5,0 LE1
74 LE1
74 LE1
5,0 LE1
74 LE1
74 LE1
5,0 LE1
12,0 LE1
8,0 LE1
8,0 LE1
8,0 LE1
8,0 LE1

Vy
[kN]

0,0
0,0
0,0
0,0
0,0

Value

Loads

y
[MPa]

Vz
[kN]

0,0
-13,2
-13,2
-13,2
-13,2

OEd
[MPa]

69,0
145,0
142,2
101,7
154,8
144,3
101,9
154,0
143,7
102,0

21,3

41,7

42,0

41,8

41,9

235,0

Mx
[KNm]

0,0
0,0
0,0
0,0
0,0

€pi
[%]

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

OK
OK
OK
OK
OK

OCE(d
[MPa]

StatiCa’®

Calculate yesterday's estimates

My
[kNm]

0,0
-14,0
14,0
14,0
14,0

Status

0,0
8,5
0,0
0,0
8,6
0,0
0,0
8,7
0,0
0,0
22,5
0,0
0,0
0,0
0,0

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

€lim

[%]

70

Mz
[KNm]

Status

0,0
0,0
0,0
0,0
0,0

5,0
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Project:
Project no:
Author:

Symbol explanation

£p Strain

Ogq Eq. stress

OCEq Contact stress

fy Yield strength

€lim Limit of plastic strain

Loc. deformation

Name [r:gl] Loads [mam] [an:'mm]
M1 100 LE1 0
Symbol explanation
do Cross-section size
o) Local cross-section deformation
Bjim Allowed deformation

Overall check, LE1

//=/=/=/ StatiCa®

Calculate yesterday's estimates

6/d0
[%]

0,0 OK

Check status

71
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Project:
Project no:
Author:

Strain check, LE1

Equivalent stress, LE1

//=]={=] StatiCa®
Calculate yesterday's estimates
[%]

150%

100%

{5,00)

0,00 0%
[MPa]
2350
225
200
175
150
125
100
75
50
25
0.0
72
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Project:

Project no: //=]=/=] StatiCa®

Calculate yesterday's estimates
Author:

Bolts

FtEd \' Uty Fpra Uts Uty

Name — Loads N1 NI (%] [KN] [%]  [%]

Detailing Status

B1 LE1 0,3 0,9 0,6 55,8 2,8 3,3 OK OK
B2 LE1 0,3 0,9 0,6 55,8 2,8 3,3 OK OK
I I B3 LE1 0,3 0,9 0,6 55,8 2,8 3,3 OK OK
B4 LE1 0,3 0,9 0,6 55,8 2,8 3,3 OK OK
B5 LE1 0,3 0,9 0,7 55,7 2,8 3,3 OK OK
B6 LE1 0,3 0,9 0,7 55,7 2,8 3,3 OK OK
B7 LE1 04 0,9 0,7 55,7 2,8 34 OK OK
L]
T
+
B8 LE1 0,4 0,9 0,7 55,7 2,8 3,3 OK OK
Design data
FtRd Bp,Rd Fy,Rd
Name [KN] [KN] [KN]
M12 8.8 -1 48,6 76,4 32,4
Symbol explanation
FtRd Bolt tension resistance EN 1993-1-8 tab. 3.4
FtEd Tension force
Bp,Rd Punching shear resistance
\Y Resultant of shear forces Vy, Vz in bolt
FyvRd Bolt shear resistance EN_1993-1-8 table 3.4
Fp.Rd Plate bearing resistance EN 1993-1-8 tab. 3.4
Uty Utilization in tension
Uty Utilization in shear

73



Project:
Project no:
Author:

Welds (Plastic redistribution)

Item

SP1

M2-bfl 1
M2-tfl 1
M2-bfl 1
M2-w 1
M2-tfl 1
M2-bfl 1
M2-tfl 1
M2-bfl 1
M2-w 1
M2-tfl 1
SP1

M1-arc 1

SP1

M1-arc 17

SP1

M1-arc 33

SP1

M1-arc 49

Design data

S 235

Edge

M1

M3-bfl 1
M3-tfl 1
M3-w 1
M3-w 1
M3-w 1
M4-bfl 1
M4-tfl 1
M4-w 1
M4-w 1
M4-w 1
RIB1

RIB1

RIB2

RIB2

RIB3

RIB3

RIB4

RIB4

Throat th.
[mm]

43,06
43,06
7.4
7.4
5,0
5,0
5,0
7.4
7.4
5,0
5,0
5,0
43,06
43,06
43,06
43,06
43,06
43,06
43,06
43,06
43,06
43,06
43,06
43,06
43,06
43,06
43,06
43,0M

Length
[mm]

289
289

82
82
39
145
39
82
82
39
145
39
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

Loads [0|.\>|~|-:)Ead]
LE1 44,6
LE1 53,4
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1 76,1
LE1 74,3
LE1 92,2
LE1 95,3
LE1 76,9
LE1 75,7
LE1 92,3
LE1 95,4
LE1 78,5
LE1 76,6
LE1 92,6
LE1 95,7
LE1 76,8
LE1 75,6
LE1 92,3
LE1 95,4
0,80

€p|
[%]

0,0
0,0

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

O
[MPa]

-18,5
-24,1

-29,8
-28,4
-25,4
-32,0
-29,4
-28,8
-25,5
-32,1
-30,6
-29,2
-25,5
-32,1
-29,4
-28,8
-25,5
-32,1

Ow,Rd
[MPa]

T
[MPa]

-11,0
16,6

27,8
-27,0
-41,4
43,6
28,6
-28,3
-41,4
43,7
28,9
-28,1
-41,6
43,8
28,5
-28,3
-41,4
43,7

360,0

Ul
[MPa]

-20,7
21,9

-29,3
28,9
-30,0
28,0
-29,4
28,8
-30,2
28,1
-30,1
29,7
-30,2
28,1
-29,4
28,8
-30,1
28,0

StatiCa®
[got] '['::/:‘]‘ Status
12,4 6,1 OK
14,8 9,7 OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
21,1 11,3 OK
206 10,9 OK
25,6 9,6 OK
26,5 10,6 OK
21,4 1,2 OK
21,0 10,9 OK
25,6 9,6 OK
26,5 10,5 OK
21,8 1,4 OK
21,3 10,9 OK
25,7 9,7 OK
26,6 10,6 OK
21,3 1,2 OK
21,0 10,9 OK
25,6 9,6 OK
26,5 10,5 OK
090
[MPa]
259,2
74
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Project:
Project no:
Author:

Symbol explanation

£p Strain
Ow,Ed Equivalent stress
Ow,Rd Equivalent stress resistance
o Perpendicular stress
T Shear stress parallel to weld axis
T Shear stress perpendicular to weld axis
090 Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
Ut Utilization
Utc Weld capacity utilization
Buckling

Buckling analysis was not calculated.

Item Value Unit
YMo 1,00 -
YM1 1,00 -
Ym2 1,25 -
YM3 1,25 -
Yc 1,50 -
Yinst 1,20 -
Joint coefficient f3j 0,67 -
Effective area - influence of mesh size 0,10 -
Friction coefficient - concrete 0,25 -
Friction coefficient in slip-resistance 0,30 -
Limit plastic strain 0,05 -

Weld stress evaluation

Detailing

Distance between bolts [d]

Distance between bolts and edge [d]
Concrete breakout resistance check
Use calculated ab in bearing check.

Cracked concrete

Local deformation check

Local deformation limit

Geometrical nonlinearity (GMNA)

Braced system

Plastic redistribution
Yes
2,20
1,20
Both
Yes
Yes
Yes
0,03
Yes
No

StatiCa’®

Calculate yesterday's estimates

Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2

EN 1992-1-1:2.4.2.4

EN 1992-4: Table 4.1

EN 1993-1-8: 6.2.5

EN 1993-1-8
EN 1993-1-8 tab 3.7
EN 1993-1-5

EN 1993-1-8: tab 3.3

EN 1993-1-8: tab 3.3

EN 1992-4:7.21.4and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG 1,3-1.1

CIDECTDG 1,3-1.1

Analysis with large deformations for hollow section joints
EN 1993-1-8: 5.2.2.5

75
8/8



7 MEOOAOAOIA ANETEPZHZ

H mpoTteivopevn n€Bodog avéyepong eival n €EAG:

1. XWPOTOUPYIKEG EPYQOieq

2. Tomoypa@Ik opy&vwon Tou TIEdiou KAIXGPOEN TwV TAGK®OV £TTi €d&GPOUG

3. [poeTolucoicat TNG UTORAONG TWV TTHAKQWY / ETIXWOEIS / OTPWOEIG YEWUPROUARTOG

4. KoTookeuR EUAOTUTTWY / TOTIOBETNGON OTIAIGUMOV

5. X&po&n Twv oTOAWY Kol TOTTOOETNON TIPOTAGKOG KO GlyKUPIWY TIPIV TN OKUPOSETNON

6. YKUPOJETNON MAXK®Y £ Ed&POUS

7. TomoBETNON TWV KATAKOPUPWYV OTOIXEIWV TNG KATROKEUNG

8. TomoBETnoN Twv KIPIWV DoKWV, KEPAAODOKWV KOl TEYIdWV

9. TomoBETnon Twv damEdwv XPARong

10. TehkA o00QIEN TwV KOXNWV Kol EAEYXOG TN CUVOPUOYAG TWV EAXOURTWY

11. ‘Eheyxoqg TwV Bap®Vv Kol dIwPOWTIKES BAPES TWV EMIPAVEIDV ETT TOTIOU

12. ‘EAeyX0G TWV KATKOKEUDV YIX TUXOV KOTOOKEUXOTIKEG OTENEIEG A TIXPAPOPPWOEIQ
13. TomoBETNON TWV UTTOAOITIWV EMKOAIWEWY TNG KATAOKEUNG, B&OEI GPXITEKTOVIKAC EAETNG
8 EMAOroz

H Ttexvikl auTh €kBeon mopouciGlel TIG PBOOIKEC TOPXUETPOUC OXedIouol, TIC TOPROOXEQ TwV QOPTIWV, TNV
OIOTOOIOAOYNON TWV HEAWV KOI TWV OUVOECEWY, KABWE KO TUTTIKEG KATOOKEUOTIKEG AeTTopEPElEG. O TIPOUETPATEIG TWV
UNKQV TTapoucialovTal o EexwploTo TelX0G, TTOU oUVOOEUE! TNV OPXITEKTOVIKA UEAETN.

0 ouvT&ERG,
BaoiAng Kaoiung MoOMITIKOG NXAVIKOG

BAZIANHI KAZIMHZ
AINA. NOAITIKOZ MHXANIKOZ E.M.M.
MEAOZ T.E.E. AP. MHTPQOY 101956
OEMIZTOKAEOYE 66 - 15451 N, WYXIKO
AOM:104350203 - AOY : WYXIKOY
THA. 6909736710

JAM

76



O MAPAPTHMA A’ - KATAZKEYAZTIKEZ AENTOMEPEIEX
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