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1. TEKCTYAJIHA AOKYMEHTALIMJA

1.1 TEXHMWYKHU OIIUC KOHCTPYKIIUJE

Cnoprcku nentap ce Hanasu y yiauiu Ceeror Case, Muhuja, Penmy6nuka Cp6uja. Ob6jekar je
HAMEHEH Kao MPOCTOP 32 OJIPIKaBaHmE CIIOPTCKUX TAKMUYCHA, CHOPTCKUX TPECHUHTA U OCTaINX
MaHu]ecTalyje IpymTBeHOT KapakTepa. Y ckiony objekTa je nmpeasul)eH npoctop 3a kaduh xoju
ce HaJla3| Ha CIIpary.

I'eomeTpuja o0jexTa

Oobjekar je cnospambux AuMeH3uja 88,8m X 32,5m 1mto ykJbydyje 1 HaACTPEIIHHILY Ay KUHE 4,5M
KOja MOKpHBA MPOCTOP MCHpE INIaBHOT yja3a y o0jeKaT YuTaBOM MIMPHHOM. KoprcHa BUCHHA
objekta je 9,9m y neny xoju je mpeaBul)eH 3a COPTCKE aKTUBHOCTH, JIOK je€ BUCHHA KOPHUCHOT
npocropa y kaduhy 4,6m omHocHo 3,2m y npuszemiby. KpoBHa MOBpIIMHA je 3aKPHUBJHCHOT
00mMKa, ornrcana 00JIMKOM KPY>KHOT JIyKa 4Hja TeTHBA OJroBapa pacrony oojekra (32 metpa), a
cTpena 2,8M y cpeAMHU. YKyIIHa BUCHHA 00jekTa y Bpxy je 13,2m.

Pacnopen npocropuja

[Tpuzemsbe 06jeKTa ce cacToju OJ1 yJIa3HOT X0JjIa Mope Kora je MOpTUPHHLA/UHPOPMATUBHHU TyJIT
M3a KOT C€ Hajla3e aJMHHUCTPATHBHE IMPOCTOPHjE ca jeHe CTpaHe, 0K Cy ca CYNpOTHE CTpaHe
TOAJIETH 3a IMOCETHOIE U JBE CBIAUYUOHUIIE Y OKBHPY KOJUX c€ Hallaze 3aceOHHM TOaleTH U
Kynatuia. M3mel)y moprupHuue ¥ agMHHHUCTPAaTHBHHUX IMPOCTOPHja C€ Haja3e CTENCHHIE, a
aIMUHHUCTPATUBHE MPOCTOPHUjE M CBIAYUOHUIIE AENU XOJHUK KOJH BOJAU JI0 TTIABHOT KOPUCHOT
npoctopa ca repeHnmMa. M3a kaduha ce Hanmaze jg0ke KojuMa ce MOXKe MPUCTYIIUTH U ca cpara u
ca TpubuHa. Kaduh nocesnyje Toanere no3umoHupaHe TUPEKTHO U3HAJ OHUX Y IPU3EMIBY.

Y OKBHpY TJIABHOT KOPUCHOT MPOCTOPA je TOBpIIHHA 68M X 21m mopea Kor ce Hajlaze TPUOHHE
KOje Cy 0JIBOjeHe 3alITUTHOM orpajioM. Ha Tpubune ce Moxe n10hu mpeko Tpu MPUCTYIHE Tauke
y BUY CTENICHHIIA TO3UIIMOHUPAHIX Ha KPajeBUMa U CPETUHH, Ca THM IITO CE TIOPE]] CTETICHUIITA
HajOIKer yasy Hajasu riargopma 3a ocode ca nHBanuauTeroM. Ha 3auespy cioprekor o6jexra
J€ CMellTeHa OCTaBa 3a PeKBU3UTE AMMEH3Hja 4m X 17m u3Haja KOr je joul jeaHa Jioka. Y yriy
JI0e U3HAJ OCTaBe ca PeKBU3UTUMA U TPUOHMHE je eBaKyallMOHU M3J1a3 ca CTeTIEHUIaMa y ClIy4ajy
OTIACHOCTH KOj€ CE€ HaJla3e ca CIoJballlikhe CTpaHe o0jekTa. JlogaTHu u3asu y ciry4ajy OrmacHOCTH
ce Hanase koj TepeHa. Oko 00jeKkTa ce Haja3u MapKUHT, a 00jeKTy ce MOKe NMPHUCTYIHUTH ca CBE
YETUPH CTPaHe, jep HemMa CyceqHUX o0jekaTa y paaujycy oa 20 merapa.

Koncrpykuuja o6jexra

O6jekaT je mpojekToBaH Kao jeAHOOpOAHA Xxajla Koja HHje NpeaBul)eHa 3a HAacTaBJbame, ca
pelIeTKkacTUM IJIaBHUM HOCauuMa OCJIOIEHUM Ha cTyOoBe unju je pactep 12m. Tanrenrta kpoBHe
paBHHU Ha KpajeBuMa je 20°. TeMesbHa KOHCTPYKIIH]ja j€ Y BUIy TeMeJba camaria.

T110 je HUCKOT XUAPOJIOUIKOT KOHAYKTUBUTETA Ca BUCOKUM Ca/Ip>KajeM INIMHE, CBEYKYITHO CPEe/Iibe
HOCHBOCTH, KOTa HUBOA TIOJJ3EMHIX BO/Ia j€ MCITOJT MaKCHMaJTHE JyOuHe QyHAUpama Koja N3HOCH
1,3m ucnox rnaBHUX cTy0oBa M MehycripaTHe KOHCTpYKIMje Ko ynasa, a 1,0m ucrnoj ocranux
ctyboBa. Be3a Temespa u cTyOOBa je KpyTa KOJA INIaBHMX CTyOoBa M cTyOOBa MelycmpaTHHUX
KOHCTpYKIIMja, a 3ri00Ha ucrnoa (acaaHux cTyOoBa y MOMYKHUM M KaIKaHCKUM 3HJIOBHMA.
JaBibajy ce Tpu THIa TeMesba:

T1-250cm x 170cm x 50cm — nyouna ¢pynaupama 1,3m (ucnoj riaBHEX cTyOOBa)

T2 — 110cm x 110cm x 30cm — nybouna ¢pyuaupama 1,0m (ucmon dacaguux cryboBa u J1oke 2)
T3 —180cm x 180cm x 40cm — nyb6una ¢pynaupama 1,3m (ucnox mehycnpaTae KOHCTpYKIHje)
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CBu OETOHCKH pajJioBH y OKBHpY objekrta ce m3Bojae o Oerona kimace C30/37, mto oOyxBara
TEMeJbe M MOJHY IUIoUy, a apMHpaHo je apmarypHum denukom B500B. Yenmk ox kora je
KOHCTpYKIIHja je KoHcTpyKTuBHU S355. 'maBuu cty6oBu cy HEB 280, 3a koje cy 3r100HO Be3aHH
M0jaceBH riIaBHOT Hocaya mornpedHor npeceka SHS 180x180x8 , umja je ucnyna npodun SHS
90x90x4. McmyHa riaBHOT HOcaya M poXKmada je KoHdurypamuje Pratt-oBe pemieTke, 0qHOCHO
Py TOMUHAHTHOM TPaBUTALIMOHOM omnrepehemy IujaroHane cy 3aTerHyTe, JOK Cy BepTHKale
NpUTUCHYTE. [JIaBHU HOcad J10J1a3u Ha TPAAMIIMINTE M3 TPU JeNia KOja Ce Clajajy MOHTaKHUM
HacTaBiuMa. [Ipodunm o kor cy caunmmeHe poxmaue cy SHS 90x90x5 y ropmem mojacy,
omnrocHo SHS 100x100x3,6 y nomeM mojacy, kuxoBa uciyHa je SHS 50x50x4. Cee poxmade cy
UCTHUX KapaKTepPHCTUKA, ca TUM LITO ce Ha TpehuM pokmavyama rienajyhu on moxy>KHUX 3U10Ba
HaJla3e KOCHUIU KOju ce pu4BpIthyjy 3a IJIaBHU HOCAy y 30HU JIomer rnojaca. ®acajanu cryboBu
cy IPE 220 u y moay»kHOM 31y U y KaJIKaHy ca 3a](ie CTpaHe o0jekTa Ha Mel)ycoOHOM pa3zmaky
ox 4m. Cty0oBH y KallkaHy KOJI TJIaBHOT yia3a cy nmonpednor npeceka HEA 160. YuyTpammu
ctyooBu mehycrparae konctpykmnuje cy HEA 200 Ha pacrojamy ox 8 Merapa, a Ha BUX CY
ocnomene noasiake |IPE 550, oqnocno moanu Hocaun IPE 500 ocum kpajmux Koju Cy mpeceka
IPE 400. Uzy3erak je mojBiaka Koja yjeIHO MPEACTaBJba OCIOHAYKY I'pely CTEICHHUIA Koja je
HEB 450. Ctenenuiire je JBOKpaKko, CBaku Kpak je mupuHe 1,8 Merapa, a raBHU CTEHCHHUIIHU
Hocaun cy mpeceka IPE 270, cremeHWImHM HOcad je MOBE3aH ca MOAECTHOM TPEIOM HCTOT
MONPEYHOT TPeceKa MOHTa)KHOM MOMEHTHOM BE30M KOja C€ OCTBapyje Ha TpaJMIIMIITY Tpe
JM3aba CTETIEHUINTA Ca HAMEPOM J1a C€ YIITEIU TPAHCIOPTHU MPOCTOP U M30ETHE 3aBapHBambEe
Ha rpaJuIMIITY. ['a3uinTa cTenenuinTa kao nogKoHcTpykimjy umajy UPE 120 npoduie 3aBapene
3a IJIaBHE HOCaye y IHy aHKepUCAHEe TPAKaCTH TEMEJb Iy>KWHE 2 METpa KOjH j€ CII0jeH ca TEMEJbOM
ucnoj cryba mehycnparHe koHCTpykiuje. CBHU pacrioHM IMOJBIAaKa M MOJHUX HOcada cy 8m y
CTaTHYKOM CHCTEMY IpocTe rpene, a mMehycoOHO pacrojame MOJHUX HOcada je 4M mro ce
HoJy1apa ca pacTojamkeM CTyO0Ba 3a KOje Cy Be3aHu. M3Ha1 moiHuX Hocava | IMo/IBJIaka ce Hajla3u
npoQMIMCaHy JIUM ca HeapMmupaHnuMm OetoHoMm. Ca npyre crpaHe 00jeKkTa, TO JecT, KO JIoXe 2
M3HAJ OCTaBe ca PEKBU3UTHMA pa3MaK YHYTpAILIKBUX CTyOOBa MpaTH pa3Mak (acagHux ctyOoBa y
kankany m3mely kojux cy moctaBibene rpene IPE 270 y cpemunn un IPE 220 na kpajeBuma.
[Tpodunucann numM u OETOHCKA MMJoOYa Cy MCTHX KapaKTepHUCTHKAa Kao M KoJ MehycmpaTHe
koHcTpykuuje 1. YHyrpammsu cryboBu cy HEA 120. CBu BepTHKaNmHM CHIpEroBH 00jeKTa Cy
dbopMupanu yHaKpcHOT OOJMKa M Haja3e ce Ha KpajeBUMa MOAYXHUX U KAJIKAaHCKUX 3H]I0BA.
[Tpodumu kopumhern 3a Gpopmupame BepTukanHux criperosa cy L 50x50x5. TToxyxHu KpoBHU
crper je ¢popmupan ox aujaronana L 80x80x8, septuxana L 50x50X5, nojaca koju cnaja riaBHe
Hocaue SHS 150x150x7 u Benwanuma UPE 160. Ilompeunu KpoBHHU crperoBu GopMmupajy
KOHCTPYKIHMJCKY IIEIMHY Ca BEPTHUKAIHUM CIIpETOBUMa U cacToje ce of uctux npoduma (L
50x50x5). ITojaceBu monpeuHor kpoBHOT cripera cy SHS 70x70x3,2 ca obe cTpane.

[TocTtoju moryhHOCT H3BOlhema ropmer mojaca Kao 3aKpUBJBEHOI U Kao IOJUTOHAIHOT Y
3aBUCHOCTH OJf MOryhHOCTH TIpon3BOhaya, a UCTO C€ OJJHOCH U Ha KPOBHY 00Jjory, cMarpahe ce
Ja je u3Bohad y cTamy Ja KOMIIO3UTHO H3Bele KPOBHY 00JOry 3akpuBJbeHOr oOimka. Ce
CTOJhAIIBE 00JI0Te Cy O] TEPMOU30JIAITMOHUX ceHABMY naHena. byayhu na pacnopen mpo3opa u
CTaKJICHE CTOJIapHje HUje Kpajie NeUHUCAH, TUCIO3UIMja je TOATIO0XKHA J0JaBamky JOAATHUX
dacagaux cTyOOBa KOje OWM 3axTeBajia TMpaBWJIHA WHCTajalMja CTakJIeHE CToJIapHje.
Hazacrpenmnuia je KOH30JHOT TUIA YHjH Cy HOCAYM PELIETKACTH, BUCHHE 1,5M U OCIOmEeHH Ha
CBE KaJTKaHCKe cTyOOBe MPEKO YeOHE TUI0UE 3aBapeHe 3a MojaceBe pemeTke. [ opmy mojac Hocada
HajcTpemHuue je npeceka SHS 70x70x3,2, a nowu je SHS 80x80x3,2. McnyHa HajcTpeIHULIE je
npodpuna SHS 40x40x2,9. Poxmade HaICTpENTHUIIE CE OCIamajy Ha TOpHHU Iojac HCTE Y
YBOPOBMMA, OJJHOCHO Ha cBakMX 1616mm mrto mpeacraBiba TpehHHy DyXKHHE TOpPH-Er Iojaca.
[Torrpeunn mpecek pokmada HanactpemHuie je RHS 120x40x4, a 3a mokpuBay je omaOpaH
npopHINCaHH JTHM.
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®dacagHe puriie cy 0KO YuTaBor objexra ucror nomnpeyHor npeceka RHS 120x40x4 mehycobHoT
OCOBHHCKOT' pa3Maka Koju u3Hocu 250CM. Y ropmoj 30HM KaJIKAHCKOT 3MJa cy npeaBuieHu
xnanno obnukoBanu U npodunu 120x50X4 koju Ou AONUIH Y CKIIONY MOKJIaIayve.

3Ha4ajHO je HAIIOMEHYTH J1a YJIOTY XOPU30HTAJIHOTI CIIpera y KajlkaHy Mpey3umajy Melycrnparne
KOHCTpPYKIIHje KOje ce Hamase y3 o0a KankaHcka 3una. JlyxuHa cpeama 3 cTy0a y KalKaHCKUM
3UJI0OBMMa TpeBa3wiIa3d 12M mTo M3MCKYyje NOJAaTHY MOTpedy 3a CIEHHjaJHHM TPaHCIOPTOM,
YKOJIMKO CE€ YCTaHOBM Ja je TPEBHIIE 3aXTEBaH yCJOB TPAHCIIOPTa HEONXOJHO je HaBe/ICHE
cTyOOBE Ha T'PaMIIAINTY CIIOJHUTH OJ JBA JieJa, OJ1 KOJUX je Iy’KU Jeo 7 MeTapa.

VYKyIHO Maca 4ennka KOHCTpYKIje oojekra je 115,538 Tona Ha OpyTo rpal)eBUHCKOM 3eMJBHINITY
nospmmHe 2886 M2, O Tora MeljycripaTHa KOHCTPYKIHja je Temka 18,396 ToHa, a HaACTpeNIHULA
1,618 ToHa. YKyIHa MOBPIIIMHA KOPUCHOT IIPOCTOpa YHyTap 00jeKTa, He pauyHajyhu moBpmuHy
HCIIO/ HAJICTPENIHHUIIE, je 3328 m?2,

*Koncmpykyuja npeosuhenux mpubuna ynymap oojekma nuje npeomem npojekmuoz 3a0amkd.
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1.2

KPUTEPUJYMU ITPOJEKTOBAIbBA

[TpunukoM pojeKkToBama MOMITOBAHU Cy cienehu cranaapau:

EBpoxox 0: SRPS EN 1990:2019, OcHoBe npopauyHa KOHCTPYKIIH]ja;
EBpokoxn 1: SRPS EN 1991-1-1:2022, JlejctBa Ha koHcTpyKuuje — Jleo 1-1: Ommra
7iejcTBa — 3allPEeMUHCKE TeXKHHE, CONICTBEHA TeKUHA, KopucHa ontepehema 3a 3rpaje;

EBpokon 1: SRPS EN 1991-1-3-2022, JlejctBa Ha koHCTpykuje - [leo 1-3: Ommra
nejcrBa — Onrepehema cHeroMm;

EBpokon 1: SRPS EN 1991-1-4-2022, JlejctBa Ha koHCTpyKHHje - [leo 1-4: Ommra
nejcrBa — JlejcTBa BeTpa

EBpoxon 2: SRPS EN 1992-2-2014, IIpojekToBame OETOHCKHX KOHCTPYKIIH]ja,
Beroncku moctoBu ,IIpaBuia nmpojeKToBama U KOHCTPYHCAbHA

EBpoxon 2: SRPS EN 1992-4-2014, IlpojexkroBame OETOHCKMX KOHCTPYKIIM]a,
Beroncku moctoBu ,IIpaBuia nmpojeKToBama U KOHCTPYHCAbHA

EBpokon 2: SRPS EN 192-4-2018, IIpojexkToBame OETOHCKUX KOHCTPYKIHja — €0 4:
[IpojexToBame CIIOJHUX CpeIcTaBa

EBpokon 3: SRPS EN 1993-1-1-2020, [IpopauyH uelruuHUX KOHCTPYKIIH]a;

EBpokon 3: SRPS E 1993-1-8:2020, [IpojekToBame YeTUIHUX KOHCTPYKIHja — 1eo |
8: IlpojekToBame Be3a

EBpoxon 7: SRPS EN 1997-1:2004, IlpojekroBame M MpPOpPAdYyH T'C€OTEXHUUYKHX
KOHCTPYKIIH]a;

EBpoxon 8: SRPS EN 1998:2004, ITpopauyH ceM3MUYKH OTIIOPHUX KOHCTPYKIIN])a;

3aKO0H 0 3alITUTH OA ToXKapa: /IpasunHux 0 mexHUYKUM HOPMAMUBUMA 3a 3AULIMUIY
00 nodcapa cmambeHux u nocilo8HUxX oojekama u objexama jagne namene 22/2019-3;

[TpaBUIHMK O eHepreTcKkoj ePUKACHOCTH 3rpaja.

O06jekat ce y MOTIYHOCTH W3BOJU O]l YeNuKa KBanuTeTa S355 M BUCOKOBPEIHHUX 3aBPTH-EBA
n3y3eB TeMesba U 0a3eHa Koju cy ojn apmupanor Oerona kmace C30/37 ca oaromapajyhum
JoJIaliiMa 3a BOJIOHETPOIYCTIbUBOCT.

KoHcTpykiiyja je mpojeKkToBaHa Ja 3a10BOJbH IPAHUYHA CTalkha HOCUBOCTH M YIIOTPEOJEUBOCTH Ha
OCHOBY pe3yJjTara JMMEH3UOHHCAma elieMeHaTa KOHCTPYKIMje Ha pa3MaTpaHa onrtepehema u
nejctBa y Tauku 3.1.AHAJIM3A OIITEPE REFhA

CranHo OHTepChCH:C - OHTCpCheI-BC CJICMCHATa yCJICA lbUXOBC COIICTBCHEC TCIKUHC,

HonatHo ctanHo ontepeheme - ontepehewme o MHCTananuja, GacagHUX U KPOBHUX
o0Jora, crymTeHor 1iadoHa,...

Kopuchno onrepeheme — ontepeheme o Jbyu, onpeme,...
JlejcTBO BeTpa;
Onrepeheme o1 cHera,

CensMuyKo JejCTBO.
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1.3 MOHTAXA KOHCTPYKIIUJE

MoHTaxXy KOHCTPYKIIMj€ MOXKE Ja M3BPIIU CaMO CIEIHjaji30BaHO JIMIE KOje MOpa JO0Ka3aTh
CBOjy MOJI0O0OHOCT 3a M3BOhEHE OBAaKBE BPCTE PajoBa CIUCKOM YCIEIIHO W3BPIICHUX CIUYHHX
panoBa. M3Bohau je mykaH Ja W3BOJAM CBE IpeMa IMPOjEeKTHO] MOKYMEHTAllUju Ha OCHOBY KOje
pa3palyje mimaH MOHTaxe Bojehu padyHa Ja HE MPOMEHH MPOJEeKTOM 3aMUIIJbEHY KOHIICTIIIH]Y
objexTa u ycioBsbeHe ¢aze MoHTaxe. [1man MoHTaxe Tpeba 1a Oy/ie ycariamieH ca paJliOHUIKOM
JIOKYMEHTAIIMjOM U Ja 00e30e1r CTaOMIIHOCT KOHCTPYKIIMje Y CBUM HBEeHUM (paszama u3pajie y3
NOIITOBAkE¢ CBUX BakehnX MpaBHIIHUKA U CTaHIApAA.

1.3.1 IIVTAH MOHTAXKE

['oTOBU eneMeHTH ce JoNpeMajy Ha MPaAUiIUILNTE, IO BbUXOBOM JI0JIACKY MOTPEOHO je U3BPIIMTH
IbUXOBY KOHTPOJY, IPOBEPY Ja JIU Cy €JIEMEHTH U3BEJICHU MpeMa 3aXTEBY U MPOjEeKTy, Ja JIU je
nouuto 1o omrtehema eneMeHara y TOKy TpaHCIIOpTa, MPETJie ] MOBPIIMHA padd yBHIA J1a JIU je
JIOILIJIO JI0 TOjaBe KOpO3Hje W Ja JIM Cy 3alITUTHU CJIOj€BH MPABUIHO U YjeIHAUEHO H3BEICHH.
KonTpoiny enemenaTa Bpiy CTpy4yHO JUIe OBIAINEHO 01 CTpaHe u3Bohaya.

[TocTynmak MOHTaXe Yen4YHe KOHCTPYKIHje Kpehe HakoH nocTH3ama noTpedHe uBpcrohe Temespa
MIOCTaBJbAbEM KPajIbUX TJIABHUX PaMOBa y MPOjEKTOBAHU TOJ0XKa] MOMOhy KpaHa y3 KOHTPOIY
Te0JIETCKOT MHXemepa. Kaga ce yTBpau BepTUKalIHU MONI0XKaj cTyOoBa pama yrpahyje ce cioj
[IEMEHTHOT MaJITepa UCIOJ OCJIOHAYKe IIo4e cTyOa u ankepa. CTyOOBH ce MOTY OTIYCTHTH TEK
HAKOH 3aBPLICHOT BE3WBama IEMEHTHOr ManTepa. [locTymak Baku 3a cBe HapeaHe cTyOoBe
KOHCTpyKIHje. HakoH MOHTa)ke riiaBHUX CTy0OOBa IOCTaBJbajy C€ TJIABHM HOCAYW KOJH C€ Ha
rpajMiIMIITe JONpEMajy W3 JeloBa, CKIONOBAa KOjU Ce IOMONy JH3ajiHile IOCTaBibajy Ha
NIPOjEeKTOBAaHY BUCHHY U 3aBPTH-EBUMA CIIajajy.

HaxoH nocraBspama KpajlbHUX ITABHUX pamMoBa IOCTaBJba C€ KOHCTPYKIIMja KajJKaHa 3ajeJHO ca
dacagauM cTyO0OBHMMa HEONMXOAHUM 3a opMupame criperona. [lo mocraBbamwy CBUX CTyOOBa y
KpajlbUM MoJbuMa GpopMupa ce MoTy>KHU KPOBHHU criper. PaMOBH /Ba M MET c€ UCTOM IMOCTYIKY
Kao U Kpajibu pamoBu. M3mely cycenHux riaBHMX pamoBa IOCTaBibajy ce (acaaHu cTyOOBH ca
jenne crpane. J{ok ce gacagHu cTyOOBH MOHTHpAjy ca Apyre CTpaHe BpIIM ce NoBe3MBame Beh
NOCTaBJEHUX (DacaJHUX CTYyOOBa HACTABJHAEM ITOAYKHOT KpOBHOT crpera. [Iporiec ce monaBpa
710 KOHayHOr yrpahuBama (acagHux cTyOOBa M INIABHUX pamMoOBa, a MPOCTOPHA CTaOMIHOCT je
omoryhena mumo mnpuBpeMeHux cmoperoBa. CBu Hocehu u ¢acanHu crTyOOBH Jjoia3e Ha
IPaAMJIUILTE ca 3aBapeHUM YEOHHUM IuIodama Koje Cy HEeOolXo/He 3a (hopMupame Bese. 3a cIoj ca
dacagne purie u ctyda HEOMXO0IHO je Aa dacaaHe purie A07a3e ca 3aBapeHUM YEOHHUM TuioYama
paau MMHUMHU3UpPamka MoTpede 3aBapuBamba Ha MPAHIIUIITY .

MelhycnpaTHy KOHCTPYKIIM]y j€é HEOMXOIHO MOHTHPATH TPE TOCTaBJbalkha POXXKEada KPajbux
10Jba, a HajpaHuju MOTyhu rmoyeTak je HakoH (opMupama cBUX cTy0oBa 3a Koje ce Besyje. [lognu
HOCA4M C€ TIOCTaBJhajy HAKOH MOHTXKE TIOJBIIAKA M HA TPAAWIHMINTE c€ JONpeMajy mpema
pojeKToM NpeaBuleHoj 0Opaan KpajeBa KOju ce Crajajy 3aBpTHEBUMA ca Mo/ABJIaKama.

ITo 3aBpmieTky MehyycipaTHe KOHCTPYKITH]e mocTaBibajy ce poxmade [IOC P1 y kpajmuM nmosbuma
KOHCTpYKIHje a nmotoM poxmaue [IOC P2 y npyrom u mecTom mospy, HAaKOH BHUX y TpeheMm u
MEeTOM T0JbY M Ha Kpajy y YeTBPTOM I0Jby. MOHTa)Ka poXKmaya jeTHOT 10Jba HE MOXKE J]a TIOYHE
Mpe 3aBplIeTKa MOAYKHOT Jiena 3uja y ToM nosey. Poxmaue [IOC P1 u ITOC P2 ce ca rinaBHuM
HOCA4eM CIajajy TpeKo yraoHuka oa L mpoduia koju cy 3aBapeHH 3a TJIaBHU HOCA4, POXKHbaya
ITOC P1 ce notom cnaja momohy 3aBpTHa ca yraoHUKOM J0K ce poxkwaua [I0C P2 craja momohy
3aBPTH-A Ca YTAOHUKOM KOjH j€ 3aBapeH Ha POXKIbauy.

Kana cy ¢popMupane poxmade KpajlbuX MoJba MOXKE CE MOCTABUTH IMMONMPEYHU KPOBHHU CIIPET, a
10 3aBPIIETKY MOHTaXe (pacaHuX pUTIIK MOTyhe je OTIIOYETH ca MOCTaBJhakbeM CBUX 00JI0Ta 1
nperpaja.
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2. HYMEPUYKA AJOKYMEHTALIUIA

2.1 AHAJIM3A OIITEPEREBA

[TpojexToM cy pa3zMaTpaHa:

Cranna ontepehema ycien: CONCTBEHE TEKUHE €JICMEHATa, TEKUHE KPOBHOT
nmokpuBaya W (¢acagHux o0jora, TEXWHE WHCTaNaMja (BEHTWIAMOHU U
KIIMMAaTU3allMOHN CHUCTEMH, CHUCTEMH 3a Tallelkhe I0Xkapa, BOJOBOM, EIEKTPO
WHCTaJallM]je), TEKUHE 3alITHTHUX OTpaja, TEKWHE TUICKAPTOHCKHUX Iperpaaa u
OTBOpA.

Kopucao ontepeheme koja moTuuy Ol KpeTama JbYAH Kpo3 o0jeKar Kao U yclien
MOCTOjara MHBEHTApa YHyTap 00jeKTa;

JlejcTBO 01 BeTpa Ha KOHCTPYKIIM]Y IMpeMa CPIICKOM CTaHap.ly ycarjalieHoM ca
EBpoxon cranmapaom SRPS EN 1991-1-4;

OnTrepeheme 011 cHera rnmpema CprcKoM CTaHaap Iy ycariameHom ca EBpokon
crangapaom SRPS EN 1991-1-3;

Cen3MHUKO JIejCTBO IIpeMa CPIICKOM CTaHIapAy ycariameHoM ca EBpoko
crangapaom SRPS EN 1998-1;

[IpojexToM HHCY pa3maTpaHa onTepehema TepMUYKe IPUPO/Ie 300T MPUCYCTBA TEPMOU30-JIAIIH]E
o0jeKTa U yjelHaueHe TeMIepaType y UCTOM TOKOM YMTaBE T'O/IMHE.

2.1.1 CTAJIHO ONITEPEREILE

CranHo ontepeheme ycien COMCTBEHE TEXUHE KOHCTPYKIMJCKUX elleMeHaTa Yy aHalIu3u
KOHCTPYKIIH]€ ayTOMAaTCKH J€ y3eTO y 003up y codTBepckoM makety ,,Dlubal RFEM6“ y xojem je
BPIIICH MTPOpauyH KOHCTPYKIIH]E.

2.1.2 JOJATHO CTAJIHO OIITEPEREIE

JonaTtHa crainHo ontepeheme Koje enyje Ha KOHCTPYKIU]Y MOPEe]] CONICTBEHE TEKNHE
KOHCTPYKIIM]CKUX eJeMeHaTa Cy:

TexnHa GaACATHUX CCHIIBHY TTAHEIIA ..vevveerveessreesreeaseeesseesseeesseesneesssnennns 0,100 kN/m?:
Te)KUHA KPOBHUX CEHABHY TTAHEITA. .....vverveerveeeersrensensrenseessesseesseeseessens 0,100 kN/m?;
TEXKMHA CTAKITEHE DACATIC. .......eeeeeeeeeeereeeeeeeeeesseeeeeseseeseseseeeesesesenenenaes 0,300 KN/m?:
Texxnna 6eToHCKE Mel)yCTIPATHE KOHCTPYKITH]C. ...vvveneeeenreenereeneeeeneesenes 3,125 kN/m?;
TexunHa KOHCTPYKIH]E TPETPATHUX 3HIOBA. ... evvereereereereeneensereensenseennes 0,260 kN/m?;
TexuHa KOHCTPYKIIHM]E CITYIITEHOT THIAPOHA. .. .vevverveeerererereenreneeeneens 0,150 kN/m?;
TEIKIHA TIOTTHE OOTTOTEC. .. vveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseeseseeseseeeeeesaeeeeseenes 0,200 kN/m?;
TEKMHA MHCTATAIIH] . .eenveeneieentieiieeereeiieeieeneeeeseeseesnseeseesnseesneenseessnes 0,100 kN/m?.

C 003upoM /1a HHje MTO3HAT TayaH I0JI0%Kaj acaJHUX MaHeNa U CTakjIeHe (acasie YCBOjeHO je Ja
Ha 3UJI0BUMA Jienyje ontepeheme of 0,3000kN/m?.

VKyIHO J0aTHO cTanHo onTepeheme Koje aeiyje Ha KpOBHY KOHCTPYKIWjy: gk.k.=0.200kN/m?

17



Huxona Typyauh I'P19/2019

VYKynmHO noAaTHO cTaimHO omnTepeheme Koje Jenyje Ha CIOJballlibe 3UI0BE KOHCTPYKIIH]E:
92z=0.4000kN/m?

YKynmHO J0JaTHO CTamHO onTepeheme Koje Jnenyje Ha MelhycnpaTtHy KOHCTPYKIH]Y:
gMK:3,575kN/m2

2.1.3 KOPUCHO OIITEPEREIHE

Kopucno onrepeheme koje je pasMaTpaHO y aHaTU3M KOHCTPYKIHjE€ MOTHYE OJf NMPUCYCTBA JbYAH H
WHBEHTapa y 00jeKTy.

Kareropuja Onic [Tpumep Ok Q«k

I15: noBpmmHE OCETIHUBE HA BEIUKO
IMoBpuMHE Ha KOjUMa je OKyIUbame Jbyu. KonueprHe
Moryhe oKkyIubame Jby I JIBOpa-He, CIIOPTCKE JBOPaHE
(y3y3eB kareropuja A, bu  yxipyuyjyhu TpuOHHE, Tepace u

C KN/m? kN
J). MPUCTYIHE MOBP-IINHE, KA0 U
JKEJIe3HU-9Ke ImIaT-(Gopme.
5,0 4,5
HenpoxogHu KpoBOBU, KOCH
H Hemnpuctynauny kKpoBOBU
KPOBOBHU 04 1

Tabena 2.1-1 Kopucno onmepeherve y o6jexmy

2.14 AEJCTBO O BETPA

[TpopauyH nejcTBa o BETpa je BpIleH nmpema EBpoko/ cTaHgap/ly ycarialeHoM ca CPICKUM
crangapaom SRPS EN 1991-1-4.

2.141 JEJCTBO BETPA HA OBJEKAT

dyHaaMeHTalTHa OCHOBHA Op3uHa BeTpa npema Harmonannom anekcy SRPS EN 1991-1-4
(2017) 3a teputopujy onmtuHe Muhuja.

vpo=21mls
I'yctnHa Bazgyxa:
p=1.225kg/m?
OcHoBHa Op3uHa BeTpa:

Vb=CdirxCseasonXVbo
1p=1.0x1.0x21

vp=21m/s
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e cy:
Ceir — Koeuyujenm npasya
Cseason — Koeuyujenm cezonckoz 0enosara
Vbo — pyHOaMeHmanHa 8peOHOCH OCHO8He Op3ute empa
OCHOBHM NIPUTHCAK BETPA!
qp =1/2Xp Xvp?
qp=1/2x1.225x 212 x 1073
qp=0.27kN/m?
e cy:
p — 2ycmuna 6azoyxa
Vb — OCHOGHA bp3uHa éempa
Cpenmwa Op3uHa BeTpa:
vm=Cr(z) X Co(z) X vb
rgecy:
Vi - Cpefmba Op3HHA BETPA
Cr(z) -Koe@HI[HJeHT XpanaBoCTH

Co(z) - Koe@uyHjeHT Tonorpagrje TepeHa

Zn Zmin
Terrain category
m m
0  Sea or coaslal area exposed to the open sea 0,003 1
I Lakes or flat and horizontal area with negligible vegetation and 001 1
without obstacles '
Il Area with low vegetation such as grass and isolated obstacles 0.05 5
(trees, buildings) with separations of at least 20 obstacle heights '
Area with regular cover of vegetation or buildings or with isolated
obstacles with separations of maximum 20 obstacle heights (such 0,3 5
as villages, suburban terrain, permanent forest)
IV Area in which al least 15 % of the surface is covered with buildings 10 10
and their average height exceeds 15 m '
NOTE: The terrain categories are illustrated in A.1.

Crmuka 2.1-1 Knacugurxayuja mepena npu ananusu eempa
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Kategorija Ill

Cnuka 2.1-2 Unycmposanu npukas kamezopuje mepena

z0=03m Zmn=50m z=12.8m z.u=0.05m

k=019 (20 / 21)%7 = 0.19 - (0.300 m / 0.050 m)®07 = 0.2154
cr(ze) = kr - In(max{ze, Zmin} / zo) = 0.2154 - In(max{12.800 m, 5.0 m} / 0.300 m) = 0.8084
vm = Cr(2) X Co(z) X vb (z) =0,8084x1,0x21=16,98 m/s
WHaTeH3uTeT TypOyNeHIHmje:
(z)=k /[ a(z) In(max{z, Z.} / ) ]

I(2z) =1.000 /[ 1.000 - In(max{12.800 m, 5.0 m} / 0.300 m) ] = 0.2664
rJjie cy:

Iv(z) - uHTE3HTET TYPOYICHIH]E
ki - koe@uHjeHT TypOyIeHHje

Co(z) - koe@uLHjeHT TornorpaQuje TepeHa

VY napHu nputHcak BeTpa:
qp(2)=(1+7%1+(2))X0,5X pXvm?
qr(2)=(1+7x%0,2664) x0,5%1.225x16,982 qp(z)=0.516 kN /m?
VYHyTpalmby U CIOJballlbU IPUTHCAK BETpaA HA 00jeKaT:

Cpi=+0.20 Cpe=—0.30
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Neg Neg Neg
\\\'\\f;ff/; \M\\ \/’f;f,/
Poz \ f Poz Neg
[E—— \ \ 'I| \ \ f ] _— -
Pravac _ . 1-—— Poznwan — — —
vetra —— unutrasnji —— —— unutrasnji —_ ____
T pritisak ___ —_ pritsak | ——
Pravac . N
vetra oz ..Neg

Cnuxka 2.1-3 Heecamueru u cnomauirbu npumucyu

[MputHckyjyhe (O3UTHBHO) JCjCTBO BETpA.
Cumryhe (HeraTuBHO) JIejCTBO BETpa.

JejcTBo BeTpa y npaBuy X-oce ( npasay ynpasau Ha NOOYICHU 3U0)

Osnova

Cmuxa 2.1-4 Obenescja ochose npagoyeaonoz objekma

| 8 | d-a |

;E_s_I 4i5 8 ; o

Crnuxka 2.1-5 Obenescja 30na 3udosa npagoyeaonoe objexma

Zona A B Cc D E
h/d Cpe,10 , Cpa.t c,.,m—T Cpe,1 Cpe.10 Cpe,1 Cpe, 10  Cput Cpet0  Cpet |
5 12 | 14 | 08 @ 11 05 408 | +1,0 0.7
B 12 14 | 08 | -1 05 | +08 +10 | 05
<025 | 12 | 14 | 08 @ -1 05 | +07 +10 | 03

Crnuxka 2.1-6 Tabena xoegpuyujenama cnomauirbez NPUMUCKA HA 8ePMUKATIHE 3U008e 0bjexama
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Cnuka 2.1-8 Illema koeguyujenama

Cno/ballrbee npumucKa Ha 3aKpue/be€HU Kpoe

d=32m

b=84.0m

h=10m

e = min (b, 2h) = min (84; 25.6) e = 25.6m
h/d=0,3125<1

Cnuka 2.1-7 Illema 30na na
30KPUB/LEHO] KPOBHO] NOBPUIUHU

MoBpLwmnHa Cpe Coi Jp W= *(Cpe-Cpi)
A -1,2 0,2 0,514 -0,720
B -0,8 0,2 0,514 -0,514
C -0,5 0,2 0,514 -0,360
D 0,72 0,2 0,514 0,267
E -0,34 0,2 0,514 -0,278

TaGena 2.1-2 Bpeonocmu onmepehera na 3udosuma oojekma 1

MospLunHa Cre Cpi o w=0p*(Cpe-Cpi)
A -1,2 -0,3 0,514 -0,463
B -0,8 -0,3 0,514 -0,257
C -0,5 -0,3 0,514 -0,103
D 0,72 -0,3 0,514 0,524
E -0,34 -0,3 0,514 -0,021
Tabena 2.1-3 Bpeonocmu onmepehera Ha 3udosuma objekma 2
MoBpLlUMHa Cpe (Csr (o W= *(Cpe-Cpi)
A -0,66 0,2 0,514 -0,442
B -0,8 0,2 0,514 -0,514
C -0,45 0,2 0,514 -0,334

Tabena 2.1-4 Bpeonocmu onmepehera na kposgy oojexma 1
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MospLlunHa Cpe Coi Jo W= *(Cpe-Cpi)
A -0,66 -0,3 0,514 -0,185
B -0,8 -0,3 0,514 -0,257
C -0,45 -0,3 0,514 -0,077

Tabena 2.1-5 Bpeonocmu onmepehera na kposgy objekma 2

JejcTBO BeTpa y mpaBuy Y oce (ynpasno na Kaikaucku 3uo)

izgled zae<d

vetar [_

. A B

W,

AR 4/5 ® =X

Cnuxka 2.1-10 3one onmepehera sepmukantux

3udo8a

d=84m
b=32m
h=12,8m

e=min (b, 2h) = min (32.0m; 25,6m) e=25,6m

h/d=0,1524<0.250

1 H 1

sleme ili uvala b

—lel10
ef2

c) pravac vetra 8 = 90°

Cnuxka 2.1-9 3one onmepehera na

Kpogy

*HanomeHa: Y HefocTaTKy CMepHuMUa W3 CTaHgapaa 3a Aatum o6nuKk KpoBa y3eTe cy

KOH3epBaTMBHMje BpeaHOCTU 3a Cpe,10 pa3maTpajyhu aatm KpoB Kao ABOBOAHWN. EKBMBaNeHTHU

yrao 6u 6mo oko 20 cTeneHun WITO ogroBapa yriy Koju TaHreHTa 3aksana ca XOpu3oHTa oM Ha

MEeCTy Crajatba rnmaBHOI Hoca4da u cTyba.
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Zone for wind direction @ =90 °
Pitch

F G H |
angle a

Cpe 10 Cpe.1 C;J:),IU Cpﬂ 1 Cpﬁ_‘lﬁ Cpe_1 Cpe,ﬂ] Cpe 1
-45° -1.4 2.0 -1,2 -2,0 -1.0 -1.3 -0,9 1.2
-30° -1.5 21 -1.2 -2,0 -1,0 -1.3 -0.9 -1,2
-15° -1,9 -25 -1.2 -2,0 08 -1,2 0.8 -1,2
-5° -1.8 25 -1,2 2,0 0.7 -1,2 0.6 -1.2
5° 1,6 2,2 13 -2,0 0.7 1,2 -0,6
15° -1.3 2,0 1.3 -2,0 -0.6 -1.2 -0.5
30° 11 -1.5 -1.4 -2,0 -0,8 -1,2 -0.5
45¢ -1.1 -1.5 -14 -2,0 -0.9 -1,2 -0,5
60° 1,1 -1.5 -1.2 2,0 -0.8 -1,0 0,5
75° -1.1 -1.5 -1,2 -2,0 -0.8 -1.0 -0.5

Crnuka 2.1-11 Koeguyujenmu cnomauitbe2 npumucka 080800HUX KPOBOBA

MospLuMHa Coe Coi Qo w=0p*(Cpe-Cpi)
A -1,2 0,2 0,514 -0,720
B -0,8 0,2 0,514 -0,514
C -0,5 0,2 0,514 -0,360
D 0,7 0,2 0,514 0,257
E -0,3 0,2 0,514 -0,257

Tabena 2.1-6 Bpeonocmu onmepehera na 3udosuma objekma

MospLuMHa Coe Coi Qp w=0p*(Cpe-Cpi)
A -1,2 -0,3 0,514 -0,463
B -0,8 -0,3 0,514 -0,257
C -0,5 -0,3 0,514 -0,103
D 0,7 -0,3 0,514 0,514
E -0,3 -0,3 0,514 0,000

Tabena 2.1-7 Bpeonocmu onmepehera na 3udosuma objekma

MoBpLlUMHa Cpe (Csr (o W= *(Cpe-Cpi)
F -1,45 0,2 0,514 -0,848
G -1,3 0,2 0,514 -0,771
H -0,65 0,2 0,514 -0,437
| -0,55 0,2 0,514 -0,386

Tabena 2.1-8 Bpeonocmu onmepehera Ha kpogy objekma
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MoBpLnHa Cpe Coi Qo W=0p*(Cpe-Cpi)
F -1,45 -0,3 0,514 -0,591
G -1,3 -0,3 0,514 -0,514
H -0,65 -0,3 0,514 -0,180
| -0,55 -0,3 0,514 -0,129

Tabena 2.1-9 Bpeonocmu onmepehera na kpogy objekma

2.14.2 JEJCTBO BETPA HA HAJACTPEIHIHUIY

Jlokanujcku mapaMeTpH 0CTajy HCTH Kao 3a IpopadyH JiejcTBa BeTpa Ha PyHaaMeHTaIHa
ocHOBHa Op3uHa Betpa npema Hanmonannom anekcy SRPS EN 1991-1-4 (2017) 3a Teputopujy
onmmruHe Muahuja.

vbo=21mls
I'yctuna Bazayxa:
p=1.225kg/m?
OcHoBHa Op3uHa BeTpa:!

Vb=CdirXxCseasonXVbo
vp=1.0x1.0x21
vy=21m/s
rJie cy:
Cdir — Koeghuyujenm npasya
Cseason — Koeuyujenm ce30HcKo 0e08ara
Vho — pyHOamenmanna 8pedHoCm 0CHO8He Op3une empa
OcHOBHH IIPUTHUCAK BCTpaA:
qp =1/2Xp Xvp?
qr=1/2x1.225x212x 103
qp = 0.27kN /m?
rJie Cy:

p — 2ycmuna 6azoyxa
Vb — OCHOGHA 6p3una gempa
Cpenmwa Op3uHa BeTpa:
vm=Cr(z) X Co(z) X vb
rgecy:
v - Cpefrba Op3HHA BETPA
Cr(z) -Koe@uuHjeHT XpanaBocTH

Co(z) - koe@uHjeHT TOmOrpaguje TepeHa
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2p Zmin
Terrain category
m m
0  Sea or coastal area exposed to the open sea 0,003 1
I Lakes or flat and horizontal area with negligible vegetation and 0.01 1
without obstacles '
Il Area with low vegelation such as grass and isolated obstacles 0.05 2

(trees, buildings) with separations of at least 20 obstacle heights

Il Area with regular cover of vegetation or buildings or with isolated
obstacles with separations of maximum 20 obstacle heights (such 0.3 5
as villages, suburban terrain, permanent forest)

IV Area in which at least 15 % of the surface is covered with buildings

and their average height exceeds 15 m 1.0 10

NOTE: The terrain categories are illustrated in A.1.

Cmuxka 2.1-12 Knacugpurayuja mepena npu ananuzu empa

Kategor

Kategorija Il

Cnuka 2.1-13 Hnycmposanu npuxas kamezopuje mepena

z0o=0.3m Zmn=5.0m z=65m z.,i=0.05m

+=0.19 - (20 / 201)°%7 = 0.19 - (0.300 m / 0.050 m)°7 = 0.2154
cr(ze) = kr - In(max{ze, Zmin} / o) = 0.2154 - In(max{6,5 m, 5.0 m} / 0.300 m) = 0.6625
vm = Cr(z) X Co(z) X 5 (z) =0,6625x1,0x21 =13,91 m/s
WHTeH3uTeT TypOY/ICHIIH]E:
I(z)=k /[ a(z) - In(max{z, z.} / z) ]

I(z) = 1.000 / [ 1.000 - In(max{6,5 m, 5.0 m} / 0.300 m) ] = 0.3251
rjae cy:

Iv(z) - uHTE3UTET TYPOYICHLH]E

kl - koeunHjeHT TypOy.IeHIHfe

Co(z) - Koe@uIHjeHT Tomorpagruje TepeHa
VY napHu npuTHCaK BETpa:

qpr(2)=(1+7%1+(2))X0,5X pXVm?

qr(2)=(1+7%0,3251) x0,5x1.225%13,912 qp(2)=0.396 kN/m?
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JHejcTBo BeTpa y npaBiy Y-oce (npasay ynpasan Ha KAJIKAH)
d=4,5m
bh=32m
h=6,5m

Haru6 xpoBHe paBHHM je 20 cTeneHH.

e ——
- N h“‘-m_
. iy B
— T R ¢ L
— T R -
- /‘\5\31.__ 7 -
— T ——
_— = -
- — T
TEFLILTTTE; LIS, iy _,_..-—-7?:2“«‘&
Prazna, samoslalna nadstreinica (¢ = 0) :) — L:)\)
— ===E .
_/r =___ K. S—
T G

Madstrednica zatvorena do zavetrene
strehs uskladistenom robom (g = 1)

Cnuka 2.1-14 Hnycmpayuja xoegpuyujenma ucnyroeHocmu HadcmpeuHuye

Koeficijenti neto pritieka ¢, .,
Objadnfenje u osnov|
B |
=11
e [ & c‘ b
;_—_L 810
i  E
D a0 |~'|
a
Ugao . Koeficijenti
nagiba Kooﬁ.cwam 3 | globalne 2 ¢
Wrova popunjenosti slle Zona A ona B Zona
a ot | & | |
maksinum zasve @ | 02 0.5 R T
[ minimum @ =0 05 48 -3 -14
minimum @ =1 -13 <15 -18 =22
maksimum 23 sva @ 4 +0,8 ‘ +2.1 +1,3
5" minimum @ =0 07 =11 1T -1,8
minmum g=1 | 14 16 2.2 25
: I
| maksimum za sve @ b .2 | +24 1.6
10° | minimum @ =0 18 15 20 -21
minimum @=1 =14 21 26 ‘ =27
MAKSIMUIT Z3 U8 @ T 1.4 +2.7 +1.8
15" | minimum @=0 -1.1 -1.8 -2.4 2.4
minimum g =1 14 16 2.9 -0
N maksimum za sve @ .. +0.8 +1,7 +28 +2,1
20" | minimum p=0 13 22 28 239
minimum g=1 14 18 29 -3.0
| rmaksimam za sve @ +1.0 +2,0 +3.1 +2.4d
25°  minimum g =0 -1.8 -26 3,2 3,2
n'ninirm!g'_!_(a_'fl | 14 -1,5 2,5 | 2.8
| raksmum za sva ¢ +1,2 +2.7 +12 +24
W° | minimum @=0 -18 -30 -8 346
| minimum @ =1 =14 -5 22 27
Mapomana: Paztans wradnost precstavisiy news dejeive velra koje datuje nanile. a negativne vrednosl
peeslEviah neln dajsteo vetra. koji debije navide

Crnuxka 2.1-15 Koeguyujenmu cnomsauree npumucka 6empa HaoCmpeuHuye

MosplmnHa Cre o w=0p*(Cpe-Coi)
A -1,6 0,514 -0,822
B -2,9 0,514 -1,491
C -3 0,514 -1,542

Crnuxka 2.1-16 Bpeonocmu onmepehera éempa Ha HAOCMpewHuyy

27



Huxona Typyauh I'P19/2019

2.1.5 ONTEPEREILE O/l CHEI'A

[Ipopauyn ontepehema ox cHera je BpiieH npema EBpokos cTangapay ycariameHoM ca CPIICKUM
crangapaoM SRPS EN 1991-1-3. ¥V nasem neny ce npukasyje npopadyH onrepehema o cHera
Ha KOHCTPYKIIHMjy IpemMa oAroBapajyheM crangapay.

KapakTepuctrnuna BpegHocT onrepehema o/ CHera Ha Tj10 3a Teputopujy Muahuje

sk=1.00kN/m?

Topografija Ce
Izlozena vetru® 0,8
Uobi&ajena ° 1,0 ]
Zaklonjena ° 4.8

ili drveda.

* Topografija izloZena vetru: ravnicarske povriine bez smetnji, izloZene sa svih strana, bez,
ili sa malim zaklonima koje pruza teren, visi gradevinski objektl ili drvece.

” Uobiéajena topografija: povrsine kod kojih usled dejstva vetra nema znaéajnog uklanjanja
snega sa gradevinskih objekata, kako zbog terena, tako i zbog drugih gradevinskih objekata

© Zaklonjena topografija: povrsine kod kojih je razmatrani gradevinski objekat znatno niZi od
okolnog terena, ili je okruZen visokim drveéem ifili visim gradevinskim objektima.

Crnuka 2.1-17 Oodpehusare koeguyujenma uznodxcenocmu

KoeduumnjeHT nsnoxeHoctn: Ce = 1.00

TepMunukun koedbuumjeHT: Cr=1.00

Case (i)

Case (i) 0,5u3

AT

i R
b < €% <4

/

o)

b

600

08

M3

Crnmka 2.1-18 CiryuajeBu ontepehema cHera Ha 3aKpHUBIbEHU

KpOB
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5.3.5. Cylindrical roofs
(1) The snow load shape coefficients that should be used for cylindrical roofs, in
absence of snow fences, are given in the following expressions (see also Figure
5.6).
For > 60°, M3 =0 (5.4)
For < 60°, m3=02+ 10 h/b (5.5)
An upper value of 3 should be specified.

OnTepehene 04 cHera Ha KpoBY:
Cnyyaj 1: Smax=Hs'CeCts=0.8-1.00-1.005=0.8kN /m:
Coy4aj 20 ps=0,2+10%2,8/32=1,075 Smax=Hs'Ce'Cts=1.075-1.00-1.00s = 1,075kN /m>

2.1.6 CEU3MHUYKO JEJCTBO

CensMnuko AejcTBo je npopadvyHaTto npema EBpokog cTaHpapAy ycarjiaweHuM ca CprcKuM
ctaHaapaom SRPS EN 1998-1, 3a Tun npopayyHa ogabpaHa je MoganHa aHanmsa.

Klasa
znacaja

Opis objekta Nt

Zgrade manjeg znafaja sa stanoviSta bezbednosti, na primer 0.8
poljoprivredni objekti. :
1 Obicne zgrade, koje ne pripadaju ni jednoj drugoj klasi. 1,0
1 Zgrade ¢ija seizmicka otpornost je vazna sa stanovista posledica loma, 12
kao $to su Skole, hale za okupljanje ljudi, kulturne institucije... ’
Zgrade Ciji integritet u toku zemljotresa je od vitalnog znacaja za civilnu
zaStitu, na primer bolnice, vatrogasne stanice, elektrane,...
Klase znacaja I, Il i [l ili [V priblizno odgovaraju klasama prema posledicama CC1, CC2 i
CC3, koje su definisane u Evrokodu 0 (SRPS EN 1990).

Referentna vrednost je y, =1,0 (klasa zna¢aj Il, odnosno klasa pouzdanosti RC2).

IV 1,4

Cnuka 2.1-19 Knace 3nauajaca onucuma

dakTop 3Hayaja y1=1.2

MpojekTHO ybp3ame TNa: ag=y1*agr ag=1.2+*9.81x0,1a3=1.177m/s2
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Katagorke Opis geologkog profila Parametri
o ' | Vaw | Nser [ Cy |
{mis)  |{udarci {30 cm) (kPa)
| Stena ili stenska geoloska formacija, '
A ukljuéujuéi najvide 5 m slabijeg materijala | > 800 -
_na povrsini i
Depoziti vrlo gustog peska, &ljunka ili vrio |
B krute gline, debljine barem nekoliko dese- 360 - 800 > 50 > 250

tina metara, sa povecanjem mehanigkih
~ osobina sa dubinom
| Duboki depoziti gustog ili srednje gustog
C peska, Sljunka ili krute gline, sa debljinama | 180 - 360 15 -50 70-250
od nekoliko desetina do vise stotina metara
| Depoziti slabo-do-srednje nekohezivnog tla
D (sa ili bez mekih kohezivnih slojeva) ili K <180 <15 <70
___dominantno meko-do-Evrsto kehezivno tlo
] Tlo &iji se profil sastoji iz aluvijalnog sloja
E sa vrednostima v, za Tip C ili D i sa
debljinom koja varira izmedu oko 5m i 20m,
ispod kojeg je kruée tio sa v, > 800 m/s
Depoziti koji se sastoje ili sadre sloj od

barem 10 m debliine mekih glina/mulja sa ‘
S1 | Visokim indeksom plastiznosti (P1 > 40)isa| <190 - 10-20
| visokim sadrZajem vode -
| Depoziti likvefabilnog tla, sastavijenih od
Ss2 osetljivih glina ili od bilo kog drugog profila

tla koji nije ukljuéen u Tipove A-E ili $1

Cnuka 2.1-20 Kamezopuje mna
3a mpeaMeTHH 00jekat ycBojeHa je kareropuja tiaa C Koja oAroBapa TIIy Ha TEPUTOPH)U OIIITHHE y KOjoj ce o0jekar

Tpajy, THII CIIEKTpa 2 U (aKTop MoHaImama q=1,5.

Ha ocHOBY ycBOjeHNX KapakTepucTHKa 100H]jajy ce cieaelie BpeAHOCTH 3a eaCTHYHHM CIIEKTap OAr0BOpa:

Leesleration - Period Diagram

Sa
=

Cmuxka 2.1-21 Cnexmap o0zo6opa

Ground type parameters

Soil factor | Ground type C S 1.150 -
Control period | Ground type C TB 0.200 s
Control period | Ground type C TC 0.600 s
Control period | Ground type C D 2.000 s
Maximum period Trmax 4,000 s

Cmuxka 2.1-22 Ilooayu 3a cnekmap 002060pa
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2.2 HYMEPUYKHU MOJEJI KOHCTPYKIMNJE

2.2.1 MOAEJUPABE KOHCTPYKIUJE — EJXEMEHTHU, MATEPUJAJIU,
OCJIOHIM, PAMOBH

Lenokyman Moaen KOHCTPYKIMje CIIOpTCKe xaie je uzpahen y codreepy ,,RFEM 6 koju Hyam
HH3 aJlaTa 3a MPOjeKTOBambe KOHCTPYKIMja IMOYEBINN O] YESIUYHUX M aTyMHHHjyMCKHUX, Ha JI0
APBCHUX, OETOHCKHUX U 3UAaHUX.

Mogen KOHCTPYKIMje je NMPEeBACXOTHO CAuMECH OJl JMHHUjCKMX KOHAYHUX EJIEeMEHaTa, 3aTHUM
NOBPIIMHCKUX KOjU CIyXe 3a TpaHcdep onrepehema Ha XeJbeHH HauuH UMHTHpajyhu edekre
oOsora u MelycripaTHe TaBaHHUIIE 32 KOjy ce 300r ebsbHHE cMaTpa Ja je ariColyTHO KpyTa y CBOjOj
paBHH. YIIpKOC TOME HITO je MelycrpaTHa TaBaHMIA CIIPETHYTa, OHA j€ MOJAEIHpaHa Kao YHCTO
YeJIMYHa y3 HallOMEHY Ja je Y KOHTpoJlaMa CMaTpaHo Jia Cy TpelHe HOXKUIIE Y3 TaBaHUIYy O0YHO
npuapKaHe Ha pacTojamuMa Koja OAroBapajy pacTojamy MOXIaHWKA KOJU Cy MpeABUleHH 3a
cripe3ame OETOHCKE IUI0Ye Ha MPOPHINCAHOM JIMMY U YEITUYHE TPEIe.

Cnuxa 2.2-2 Ilpuka3 pazsujenoe nogpuurckoe onmepeherba Ha oozosapajyhe nunujcke
enemenme

31



Huxona Typyauh I'P19/2019

[Tojacu rmaBHOT HOCaya Cy MOACITUPAHU Kao jeIMHCTBEHH 3aKPUBJbEHU JIMHU)CKU €IIEMEHTH KOje
je moryhe ¢opMupaT y OKBUPY OBOT MpOTpama, IITO j€ Y BEITUKO] MEPH OJIAKIIIAIO OMUCUBAHE

reoMeTpuje 00jeKra.

L A

NGy

Crnuka 2.2-3 3/] mooden objexma

4 Ilpuxa3s enasnoe Hocava

Cnuka 2.2
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Cnuka 2.2-5 Ilpuxasz mehycnpammne koncmpykyuje 1 o6jekma

Crnuka 2.2-6 Tlooyarchu uzened objekma

X X X X X

Crnuxka 2.2-7 [lonpeunu uzeneo oojexkma

Kopumhenn npodunu:
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2.2.2 MOJAEJUPAIE ONITEPEREBA

Load EN 1990 | CEN | 2010-04
Case Name Analysis Type Static Analysis Settings Action Category

LC1 |Stalno opterecenje Static Analysis SA1 - Geometrically linear | Newton-Raphson |Permanent

LC2 Korisno m.k. i stepeniste Static Analysis SA1 - Geometrically linear | Newton-Raphson |Imposed loads - category C: congre|
LC3  |Sneg1l Static Analysis SA1 - Geometrically linear | Newton-Raphson |Snow/Ice loads - H <= 1000 m
LCA  |Sneg2 Static Analysis SA1 - Geometrically linear | Newton-Raphson |Snow/Ice loads - H <= 1000 m
LC5 [Vetar - upravno na kalkan 0,2 +Y [Static Analysis SA1 - Geometrically linear | Newton-Raphson |Wind

LC6 Vetar - upravno na kalkan -0,3 +Y |Static Analysis SA1 - Geometrically linear | Newton-Raphson |Wind

LC7 Vetar - upravno na poduzni zid 0,2 |Static Analysis SA1 - Geometrically linear | Newton-Raphson |Wind

LC8 |Vetar - upravno na poduzni zid -0,3 Static Analysis SA1 - Geometrically linear | Newton-Raphson |Wind

LC9 |Vetar - upravno na kalkan 0,2 -Y  [Static Analysis SA1 - Geometrically linear | Newton-Raphson |Wind

LC10 |Vetar - upravno na kalkan -0,3 -Y |Static Analysis SA1 - Geometrically linear | Newton-Raphson |Wind

LC11 |[Korisno - krov Static Analysis SA1 - Geometrically linear | Newton-Raphson [Imposed loads - category H: roofs

Crnuxka 2.2-8 Cnyuajesu onmepeherpa

2.2.21 CTAJIHO OIITEPEREILE

CranHo ontepeheme 0l CONCTBEHNX TEKHHA KOHCTPYKLMjCKHX €JIEeMEHATa Ce ayTOMAaTCKH T'€HEpHUILe y mporpaMy
MIPWINKOM TIpaBJberha ciydaja onrepehema ,,Self Weight™. [Topen concTBeHNX TeKMHA KOHCTPYKIMJCKUX €JIeMEHATa
y ciy4aj onrepehema LC1 Self Weight samare cy u Texune ¢pacamanx, KpOBHHX, MOAHAX W TUIA(OHCKHX 006JI0Ta,
TeXHHA apMHUPaHOOETOHCKE MeljycripaTHe KOHCTPYKIIHjE M HHCTAJANHja.

Crnuxka 2.2-9 [lpuka3s Hanecenoe cmannoz onmepehersa ca naneiuma

Crmuka 2.2-10 Ipuxas nanecenoe cmannoe onmepeherna 6e3 nanena
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2.2.2.2 KOPUCHO OINITEPEREIE

Kopuchno ontepeheme je HaHeTo onuujoM ,,Surface Load* npexo rpaHMYHMX MOBPLIMHA KaKO j€
npukazano ucnoa. Pazmarpana cy kopucHa ontepehema Ha MeljycipaTHUM KOHCTpyKLHjama H
KpOBY.

Cnuka 2.2-11 Kopuchno onmepeherse na mehycnpamuum KOHCmMpyKyujama

040 040 yp

]
T o

Crnuka 2.2-12 Kopucno onmepeherse na kpogy
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2.2.2.3 ONTEPEREBE BETPOM

Ontepeheme BETPOM je HaHETO y oAroBapajyhemM HHTEH3UTETY IIPaBLIEM OCE yIIpPaBHE Ha
onrosapajyhy nospuvny.

LCS - Vetar - upravno na kalkan 0,2 +Y
Loads [kN/m‘]

X

LCS - Veter - upravno na kalkan -0,3 +Y
Loads [kN/m?]

Cnuxka 2.2-14 Bemap ynpasan na xkankau -0,3 +Y
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LC7 - Vetar - upravne na poduzni zid 0,2 +X

Loads [kN/m?]

0,2 +X

Cnuka 2.2-15 Bemap ynpasan Ha nooysicHu 3u0

LC8 - Vetar - upravno na poduzni zid -0,3 +X

Loads [kN/m’]

3 +X

0

Cnuxka 2.2-16 Bemap ynpagah na nooysicHu 3u0
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LCS - Vetar - upravno na kalkan 0,2 -Y

Loads [kN/m?]

Y

-17 Bemap ynpasan na xankau 0,2

Crnuka 2.2

LC10 - Vetar - uprawno na kalkan -0,3 -Y

Loads [kN/m’]

Y

3

0

18 Bemap ynpasan na xankam

Cnuka 2.2
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2.2.2.4 ONTEPEREILE OJI CHEI'A

Ontepeheme 01 CHera je HaHETO IO MPOJEKLHUJH OCHOBE y MpaBly IjobanHe Z-oce y JBe
BapHjaHTe, MO MPONUCUMA.

LC3 - Sneg 1
Loads [kN/m?]

Crnuxka 2.2-19 Pasnomepno pacnodemeno onmepeherse 00 cHe2a Ha KPOBHO] NOBPUIUHU

LCA - Sneg 2
Loads [kN/m?]

Cnuka 2.2-20 Hepasnomepno pacnodemweno onmepeherse 00 cHeea Ha KPOBHOj NOSPUIUHU
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2.2.2.5 CEU3MHUYKO JEJCTBO

Cen3MHYKO JIejCTBO HA KOHCTPYKIIM]Y je HAHETO NMPEKO M ayTOMAaTCKH T'€HEpUCaHO TPEKO MPOrpaMcKe OILuje

»Seismic Load®.

2.2.3 MOJAJIHA AHAJIN3A

Mode | Modal Mass | Effective Modal Mass - Translational Direction [kg]
No. Mi [kg] meX meY meZ
1 12182,9 54936,8 0,0 0,0
2 9671,0 494,4 0,0 0,0
3 5924,8 3528,8 0,0 0,0
4 57273 117,9 0,0 0,0
5 5854,1 0,0 0,0 0,0
6 4885,3 9,0 0,0 0,0
7 37391 92,3 0,0 0,0
8 5792,6 0,1 0,0 0,0
9 7251,6 0,1 0,0 0,0
10 4459,8 2,5 0,0 0,0
11 11465,4 574,2 0,0 0,0
12 9654,6 29,3 0,0 0,0
13 5925,0 1275,4 0,0 0,0
14 5623,7 91,9 0,0 0,0
15 4321,6 97,9 0,0 0,0
16 5803,4 0,0 0,0 0,0
17 7647,2 0,0 0,0 0,0
18 5698,2 0,1 0,0 0,0
19 7238,4 0,1 0,0 0,0
20 4441,3 2,3 0,0 0,0
21 3378,3 266,4 0,0 0,0
22 3455,8 10,9 0,0 0,0
23 2802,8 412,6 0,0 0,0
24 2935,5 38,2 0,0 0,0
25 2799,3 48,6 0,0 0,0
26 5715,5 5785,9 0,0 0,0
27 5919,7 121,0 0,0 0,0
28 5090,9 1728,2 0,0 0,0
29 5314,3 99,8 0,0 0,0
30 5524,0 0,0 0,0 0,0
31 7049,3 0,0 0,0 0,0
32 3968,6 101,7 0,0 0,0
33 5394,0 0,1 0,0 0,0
34 6826,9 0,2 0,0 0,0
35 4103,1 3,1 0,0 0,0
36 19939,5 0,0 58182,9 0,0
37 11072,3 36,7 0,5 0,0
38 19806,1 0,0 0,0 0,0
39 11102,5 0,0 0,0 0,0
40 170340,5 48,8 416078,7 0,0
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41 30110,5 60453,4 75,3 0,0
42 16207,9 10,0 0,0 0,0
43 17656,5 0,0 0,0 0,0
44 21387,1 44,1 0,0 0,0
45 17517,1 0,0 0,0 0,0
46 11340,5 29,5 0,0 0,0
47 17401,6 0,0 0,0 0,0
48 11634,4 212274,5 201,7 0,0
49 10315,3 2632,1 4209,6 0,0
50 2285,6 10367,5 110,0 0,0
51 2125,9 1,3 2,2 0,0
52 975,5 225,9 109,2 0,0
53 1180,7 246,3 46,9 0,0
54 2420,6 320,9 0,1 0,0
55 1323,0 2,8 140,9 0,0
56 1705,4 3,2 2,2 0,0
57 1381,1 192,3 25,3 0,0
58 733,4 245,1 0,4 0,0
59 733,6 2,2 72,8 0,0
60 1673,0 17970,1 21,3 0,0
2 605954,6 374976,8 479280,3 0,0
M 562414,9 562414,9 0,0
% 66,67 85,22

Ta6ena 2.2-1 Ocyunamopnu monou 0odujenu MoOATHOM AHATUZOM 0OjeKkma

Mode Eigenvalue Angular Frequency Natural Frequency Natural Period
No. A[1/s2] w [rad/s] f [Hz] T[s]
1 19,916 4,463 0,710 1,408
2 20,847 4,566 0,727 1,376
3 21,262 4,611 0,734 1,363
4 21,352 4,621 0,735 1,360
5 21,373 4,623 0,736 1,359
6 21,374 4,623 0,736 1,359
7 21,374 4,623 0,736 1,359
8 21,376 4,623 0,736 1,359
9 21,377 4,624 0,736 1,359
10 21,379 4,624 0,736 1,359
11 21,537 4,641 0,739 1,354
12 21,562 4,643 0,739 1,353
13 21,625 4,650 0,740 1,351
14 21,674 4,656 0,741 1,350
15 21,694 4,658 0,741 1,349
16 21,694 4,658 0,741 1,349
17 21,695 4,658 0,741 1,349
18 21,696 4,658 0,741 1,349
19 21,697 4,658 0,741 1,349
20 21,698 4,658 0,741 1,349
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21 21,886 4,678 0,745 1,343
22 21,897 4,679 0,745 1,343
23 21,918 4,682 0,745 1,342
24 21,936 4,684 0,745 1,342
25 21,945 4,685 0,746 1,341
26 24,062 4,905 0,781 1,281
27 24,255 4,925 0,784 1,276
28 24,422 4,942 0,787 1,271
29 24,494 4,949 0,788 1,270
30 24,517 4,951 0,788 1,269
31 24,518 4,952 0,788 1,269
32 24,519 4,952 0,788 1,269
33 24,520 4,952 0,788 1,269
34 24,522 4,952 0,788 1,269
35 24,524 4,952 0,788 1,269
36 30,649 5,536 0,881 1,135
37 31,176 5,584 0,889 1,125
38 31,355 5,600 0,891 1,122
39 31,356 5,600 0,891 1,122
40 82,838 9,102 1,449 0,690
41 86,611 9,307 1,481 0,675
42 96,056 9,801 1,560 0,641
43 96,539 9,825 1,564 0,639
44 97,320 9,865 1,570 0,637
45 98,120 9,906 1,577 0,634
46 99,067 9,953 1,584 0,631
47 99,669 9,983 1,589 0,629
48 114,615 10,706 1,704 0,587
49 131,924 11,486 1,828 0,547
50 132,453 11,509 1,832 0,546
51 138,912 11,786 1,876 0,533
52 139,304 11,803 1,878 0,532
53 139,805 11,824 1,882 0,531
54 140,072 11,835 1,884 0,531
55 140,791 11,866 1,888 0,530
56 140,828 11,867 1,889 0,529
57 141,690 11,903 1,894 0,528
58 141,953 11,914 1,896 0,527
59 142,326 11,930 1,899 0,527
60 151,832 12,322 1,961 0,510

Tabena 2.2-2 Ilpupooune ppexsenyuje nepuoou objexma
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LC12

Modal Analysis

Mode No. 1-0.710 Hz
Normalized Displacements |u|

<

Z
max lul : 1.00000 | minful : 0.00000

Crnuxka 2.2-21 Ilpuxas xapakmepucmuuroe ocyuiamopone moua y X npasyy

LC12

Modal Analysis

Mode No. 40 - 1449 Hz
Mormalized Displacements [y

+X

! it
¥ T
I Z
£
mex |u| | 1.00000 | min || : D.00DOO

Crnuka 2.2-22 Ilpuxas kapakxmepucmuunoe ocyuiamopone moua vy Y npasyy
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2.2.4 BEPUOUKALIMJA HYMEPUUYKOI' MOJIEJIA - ITIPUKA3 ®OPMU
JAE®OPMAILNJE 3A PASBMATPAHE CJIYYAJEBE OIITEPEREIHA

2.24.1 Craano ontepeheme

LC1 - Stalno opterecenje
Static Analysis
Displacements uz [mm]

X
]<,

z
maxuz:362 | minuz:00mm

Z

Crnuxka 2.2-23 /lehopmayuonu obnux koHcmpyKkyuje ycied cmainoe onmepehersa

Visibility mode
LC1T - Stalne optereéenje
Static Analysis
Displacements uz [mm]

-

max uz 249 | minuz: 0.0 mm

Crnuka 2.2-24 Jlechopmayuonu obnuk 2nasnoe Hocauwa ycied cmainoe onmepehersa
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2.2.4.2 Kopucno ontepeheme Ha Mel)ycnpaTHOj KOHCTPYKUHUjU U CTENEHUIITY

Cnuxka 2.2-25 Jlehopmayuonu obaux koncmpykyuje ycied kopucnoz onmepehersa

2.2.4.3 Onrepeheme cHerom
LC3 - Sneg 1

Static Analysis

Displacements uz [mm]

z
maxuz:44.8 | minuz:-23mm

Cnuxka 2.2-26 /lehopmayuonu obnux koHcmpyKkyuje ycied cHexcnoz onmepehersa
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Visibility mede
LC3-Sneg 1

Static Analysis
Displacernents uz [mm]

e

maxuz:403 | mnuz:0.0mm

Cnuxka 2.2-27 Jlepopmayuonu obauk 2nasHoz Hocaua ycieo cHedxicHoz onmepeliersa

LC4 - Sneg 2
Static Analysis
Displacements uz [mm]

z
maxuz:23.2| minuz:-15mm

Crnuxa 2.2-28 Jle¢hopmayuonu obnux koHcmpyKkyuje ycied cHexxcnoz onmepehersa
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Visibility mode

LC4 -Sneg 2

Static Analysis
Displacements uz [mm)]

I—o x £
z
mexuz:21.3| minuz: 0.0 mm

N\NNV A
NN VP

R NN

/ 1

L L

Cnuka 2.2-29 Jledhopmayuonu obauk enagrnoe nocaua ycieo HepasHomepHo pacnopehenoz

dejcmea cHeea
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2.3 CTATHUYKU IPOPAUYYH
2.3.1 KomOuHanmje 1ejcTaBa 3a rpaHUYHA CTaH>a HOCUBOCTH
Load Name Analysis Type Design Situation
Combin.
DS1 - ULS (STR/GEO) - Permanent and
Cco1 1.35*1C1 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and
CO2 1.35*LC1+1.50 * LC2 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and
Cco3 1.35* LC1+1.50 * LC2 +0.75 * LC3 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and
Co4 1.35* LC1+1.50* LC2 +0.75 * LC4 Static Analysis transient - Eq. 6.10
1.35*LC1+1.50* LC2+0.75 *LC3+0.90 DS1 - ULS (STR/GEOQ) - Permanent and
CO5 *LC5 Static Analysis transient - Eq. 6.10
1.35*LC1+1.50*LC2+0.75 *LC3+0.90 DS1 - ULS (STR/GEO) - Permanent and
CO6 * LC6 Static Analysis transient - Eq. 6.10
1.35* LC1+1.50* LC2+0.75 ¥ LC3+ 0.90 DS1 - ULS (STR/GEO) - Permanent and
Cco7 * LC7 Static Analysis transient - Eq. 6.10
1.35*LC1+1.50* LC2+0.75 ¥ LC3+0.90 DS1 - ULS (STR/GEO) - Permanent and
COos8 *LC8 Static Analysis transient - Eq. 6.10
1.35*LC1+1.50*LC2+0.75*LC3+0.90 DS1 - ULS (STR/GEOQ) - Permanent and
C0o9 *1C9 Static Analysis transient - Eq. 6.10
1.35*LC1+1.50* LC2+0.75 *LC3+0.90 DS1 - ULS (STR/GEOQ) - Permanent and
CO10 *LC10 Static Analysis transient - Eq. 6.10
1.35* LC1+1.50* LC2 +0.75 * LC4 + 0.90 DS1 - ULS (STR/GEOQ) - Permanent and
Co11 *LC5 Static Analysis transient - Eq. 6.10
1.35*LC1+1.50*LC2+0.75 *LC4+0.90 DS1 - ULS (STR/GEO) - Permanent and
CO12 *LC6 Static Analysis transient - Eq. 6.10
1.35*LC1+1.50*LC2+0.75 *LC4+0.90 DS1 - ULS (STR/GEO) - Permanent and
CO13 * LC7 Static Analysis transient - Eq. 6.10
1.35*LC1+1.50*LC2+0.75 *LC4 +0.90 DS1 - ULS (STR/GEO) - Permanent and
COo14 *LC8 Static Analysis transient - Eq. 6.10
1.35* LC1+1.50* LC2+0.75 * LC4 + 0.90 DS1 - ULS (STR/GEOQ) - Permanent and
CO15 *1C9 Static Analysis transient - Eq. 6.10
1.35* LC1+1.50* LC2+0.75 * LC4 + 0.90 DS1 - ULS (STR/GEO) - Permanent and
CO16 *LC10 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and
Co17 1.35* LC1+1.50* LC2 +0.90 * LC5 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and
Cc0o18 1.35*LC1+1.50* LC2+0.90 * LC6 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and
CO19 1.35* LC1 +1.50 * LC2 + 0.90 * LC7 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and
C020 1.35* LC1+1.50 * LC2 +0.90 * LC8 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and
C021 1.35* LC1+1.50 * LC2 + 0.90 * LC9 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and
C022 1.35* LC1+1.50 * LC2 + 0.90 * LC10 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and
C023 1.35* LC1+1.50 * LC3 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and
C024 1.35* LC1+1.50 * LC4 Static Analysis transient - Eq. 6.10
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DS1 - ULS (STR/GEOQ) - Permanent and

C0O25 1.35*1C1+1.05*LC2+1.50 * LC3 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C026 1.35*1C1+1.05*LC2+1.50 * LC4 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05 * LC2 +1.50 * LC3 + 0.90 DS1 - ULS (STR/GEO) - Permanent and

C027 *LC5 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+1.50* LC3+0.90 DS1 - ULS (STR/GEO) - Permanent and

C028 *LC6 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+1.50 * LC3+0.90 DS1 - ULS (STR/GEO) - Permanent and

C029 *1LC7 Static Analysis transient - Eq. 6.10
1.35* LC1+ 1.05 * LC2 +1.50 * LC3 + 0.90 DS1 - ULS (STR/GEO) - Permanent and

CO30 * LC8 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05 * LC2 +1.50 * LC3 + 0.90 DS1 - ULS (STR/GEO) - Permanent and

CO31 *LC9 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+1.50 * LC3 +0.90 DS1 - ULS (STR/GEO) - Permanent and

C032 *LC10 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+1.50 * LC4 +0.90 DS1 - ULS (STR/GEOQ) - Permanent and

C033 *LC5 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05* LC2+1.50 * LC4 +0.90 DS1 - ULS (STR/GEOQ) - Permanent and

C034 *LC6 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05* LC2+1.50 * LC4 +0.90 DS1 - ULS (STR/GEOQ) - Permanent and

C035 | *LC7 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+1.50 ¥ LC4 +0.90 DS1 - ULS (STR/GEO) - Permanent and

C036 | *LC8 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05* LC2+1.50 ¥ LC4 + 0.90 DS1 - ULS (STR/GEO) - Permanent and

C037 | *LC9 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05* LC2+1.50 * LC4 +0.90 DS1 - ULS (STR/GEO) - Permanent and

C038 *LC10 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C039 1.35* LC1 +1.50 * LC3 +0.90 * LC5 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and

C0O40 1.35*LC1+1.50* LC3 +0.90 * LC6 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C0o41 1.35*LC1+1.50* LC3 +0.90 * LC7 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C0O42 1.35*LC1+1.50* LC3 +0.90 * LC8 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C043 1.35* LC1+1.50 * LC3 +0.90 * LC9 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO44 1.35*1C1+1.50* LC3 +0.90 * LC10 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and

C045 1.35* LC1+1.50 * LC4 +0.90 * LC5 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO46 1.35*LC1+1.50* LC4 +0.90 * LC6 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

co47 1.35* LC1+1.50 * LC4 +0.90 * LC7 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C048 1.35* LC1+1.50 * LC4 +0.90 * LC8 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and

C049 1.35* LC1+1.50 * LC4 +0.90 * LC9 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and

CO50 1.35*C1+1.50* LC4 +0.90 * LC10 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO51 1.35* LC1+ 1.50 * LC5 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C052 1.35* LC1+ 1.50 * LC6 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO53 1.35 * LC1 + 1.50 * LC7 Static Analysis transient - Eq. 6.10
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DS1 - ULS (STR/GEOQ) - Permanent and

CO54 1.35*1C1+1.50 * LC8 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO55 1.35*LC1+1.50 * LC9 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO56 1.35* LC1+ 1.50 * LC10 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO57 1.35* LC1+1.05 * LC2 +1.50 * LC5 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO58 1.35* LC1+1.05* LC2 +1.50 * LC6 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO59 1.35*1LC1+1.05*LC2+1.50 * LC7 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO60 1.35*1C1+1.05*LC2+1.50 * LC8 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

COo61 1.35* LC1+1.05 * LC2 +1.50 * LC9 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and

C062 1.35*1C1+1.05*LC2+1.50 * LC10 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 *LC3+1.50 DS1 - ULS (STR/GEOQ) - Permanent and

C063 *LC5 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 *LC3+1.50 DS1 - ULS (STR/GEOQ) - Permanent and

Co64 | *LC6 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 ¥ LC3+1.50 DS1 - ULS (STR/GEO) - Permanent and

CO65 | *LC7 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 *¥LC3+1.50 DS1 - ULS (STR/GEO) - Permanent and

CO66 | *LC8 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 *LC3+1.50 DS1 - ULS (STR/GEO) - Permanent and

C067 *1C9 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 *LC3+1.50 DS1 - ULS (STR/GEO) - Permanent and

CO68 *LC10 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 *LC4 +1.50 DS1 - ULS (STR/GEOQ) - Permanent and

C069 *LC5 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 *LC4 +1.50 DS1 - ULS (STR/GEO) - Permanent and

CO70 * LC6 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 *LC4 +1.50 DS1 - ULS (STR/GEO) - Permanent and

CO71 *1LC7 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 *LC4 +1.50 DS1 - ULS (STR/GEO) - Permanent and

CO72 *LC8 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 * LC4 +1.50 DS1 - ULS (STR/GEO) - Permanent and

CO73 *1LC9 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 *LC4 +1.50 DS1 - ULS (STR/GEOQ) - Permanent and

CO74 *LC10 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO75 1.35*LC1+0.75* LC3 +1.50 * LC5 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO76 1.35*LC1+0.75* LC3 +1.50 * LC6 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

Cco77 1.35* LC1+0.75 * LC3 +1.50 * LC7 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and

CO78 1.35* LC1+0.75 * LC3 +1.50 * LC8 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and

CO79 1.35* LC1+0.75 * LC3 +1.50 * LC9 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C080 1.35*LC1+0.75* LC3 +1.50 * LC10 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

Co81 1.35*LC1+0.75* LC4 +1.50 * LC5 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C082 1.35* LC1+0.75 * LC4 +1.50 * LC6 Static Analysis transient - Eq. 6.10
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DS1 - ULS (STR/GEOQ) - Permanent and

C083 1.35*1LC1+0.75 * LC4 +1.50 * LC7 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

c0o84 1.35*1LC1+0.75 * LC4 +1.50 * LC8 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C085 1.35* LC1+0.75* LC4 +1.50 * LC9 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C086 1.35*1C1+0.75* LC4 + 1.50 * LC10 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C087 1.35* LC1+ 1.50 * LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C088 1.35*1C1+1.05*LC2+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 * LC3 +1.50 DS1 - ULS (STR/GEO) - Permanent and

CO89 *LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 ¥ LC4 +1.50 DS1 - ULS (STR/GEO) - Permanent and

C090 *LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 * LC3 +0.90 DS1 - ULS (STR/GEO) - Permanent and

C091 *C5+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05* LC2+0.75 * LC3 +0.90 DS1 - ULS (STR/GEO) - Permanent and

C092 *1C6+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 * LC3 +0.90 DS1 - ULS (STR/GEO) - Permanent and

C093 *LC7+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 *LC3+0.90 DS1 - ULS (STR/GEO) - Permanent and

C09%4 *LC8+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 *LC3+0.90 DS1 - ULS (STR/GEO) - Permanent and

C0O95 *LC9+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05* LC2+0.75 * LC3 +0.90 DS1 - ULS (STR/GEO) - Permanent and

C096 *C10+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 *LC4 +0.90 DS1 - ULS (STR/GEO) - Permanent and

C097 *C5+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 *LC4 +0.90 DS1 - ULS (STR/GEOQ) - Permanent and

C098 *LC6+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 * LC4 + 0.90 DS1 - ULS (STR/GEO) - Permanent and

C099 *LC7+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 * LC4 + 0.90 DS1 - ULS (STR/GEO) - Permanent and

C0O100 | *LC8+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.75 * LC4 + 0.90 DS1 - ULS (STR/GEO) - Permanent and

CO101 | *LC9+1.50*LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05*LC2+0.75 *LC4+0.90 DS1 - ULS (STR/GEO) - Permanent and

C0102 | *LC10+1.50 * LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05 * LC2 +0.90 * LC5 +1.50 DS1 - ULS (STR/GEOQ) - Permanent and

CO103 | *LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.90 * LC6 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

C0104 | *LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.90 * LC7 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO105 | *LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+1.05*LC2+0.90 * LC8 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO106 | *LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05* LC2+0.90 * LC9 +1.50 DS1 - ULS (STR/GEOQ) - Permanent and

C0107 | *LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+1.05 * LC2 + 0.90 * LC10 + 1.50 DS1 - ULS (STR/GEOQ) - Permanent and

C0108 | *LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO109 | 1.35*LC1+0.75*LC3+1.50*LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO110 | 1.35*LC1+0.75*LC4+1.50 *LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+0.75* LC3 +0.90 * LC5 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO111 | *LC11 Static Analysis transient - Eq. 6.10
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1.35*LC1+0.75* LC3 +0.90 * LC6 + 1.50

DS1 - ULS (STR/GEOQ) - Permanent and

CO112 | *LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+0.75 * LC3 +0.90 * LC7 +1.50 DS1 - ULS (STR/GEO) - Permanent and

CO113 | *LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+0.75 * LC3+0.90 * LC8 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO114 | *LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+0.75* LC3 +0.90 * LC9 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO115 | *LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+0.75* LC3 +0.90 * LC10 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO1l16 | *LC11 Static Analysis transient - Eq. 6.10
1.35*1LC1+0.75* LC4 +0.90 * LC5 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO117 | *LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+0.75* LC4 +0.90 * LC6 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO118 | *LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+0.75 * LC4 +0.90 * LC7 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO119 | *LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+0.75 * LC4 + 0.90 * LC8 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

C0120 | *LC11 Static Analysis transient - Eq. 6.10
1.35*LC1+0.75 * LC4 + 0.90 * LC9 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO121 | *LC11 Static Analysis transient - Eq. 6.10
1.35* LC1+0.75 * LC4 + 0.90 * LC10 + 1.50 DS1 - ULS (STR/GEO) - Permanent and

CO122 | *LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO123 | 1.35* LC1+0.90 * LC5+1.50 * LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C0O124 | 1.35*LC1+0.90*LC6+1.50 * LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO125 | 1.35*LC1+0.90 * LC7 + 1.50 * LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO126 | 1.35* LC1+0.90 * LC8 + 1.50 * LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and

C0127 | 1.35*LC1+0.90*LC9+1.50 *LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO128 | 1.35*LC1+0.90* LC10+ 1.50 * LC11 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

C0258 | LC1+1.5LC5 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO259 | LC1+1.5LC6 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO0260 | LC1+1.5LC7 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEOQ) - Permanent and

CO261 | LC1+1.5LC8 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO262 | LC1+1.5LC9 Static Analysis transient - Eq. 6.10
DS1 - ULS (STR/GEO) - Permanent and

CO263 | LC1+1.5LC10 Static Analysis transient - Eq. 6.10

Tabena 2.3-1 Kombunayuje onmepehersa no epanHuuiom cmarsy HOCUBOCU
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2.3.2 CTATUYKH YTUIAJN

2.3.2.1 CTATUYKHU YTULAJU EJIEMEHATA Y I''ITABHOM HOCAYY
[lojacHu mITaNmoOBHU TIABHOT HOCAYa 32 MEPOIaBHY KOMOMHAIH]Y:

C023:1.35*LC1+1.50*LC3

Load EN 1990 | CEN | 2010-04
Case Name Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

Tabena 2.3-2 Mepooasna kombunayuja onmepeherna CO 23

A CO23: INTERNAL FORCES M,, IN DIRECTION -Y Static Analysis

In direction -Y

ar axas M, [kNm]

3
= ]

T el

max M, : 21705 | min M, :-217.00 khm

Cnuxka 2.3-1 Momenmu casujarsa y enagnom Hocauy My [KNm]
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A CO23: INTERNAL FORCES N, IN DIRECTION -Y Static Analysis

Vaibility mode |n direction -Y

5.000 m
Z
max N:918.62 | min N 99978 kN

Cnuka 2.3-2 Hopmanne cune y enaenom nocauy N [KN]

A CO23: INTERNAL FORCES V;, IN DIRECTION -Y Static Analysis

Vasibility mode In dismetion Y
CO23-135*I1C1 + L50 * 1C3

Static Analyss

Forcat in member axes V, (kKN]

I—‘.‘(
5000 m

Z { |
moxV, :B6.76 | minV,: 8678 kN

Cnuka 2.3-3 Tpanceepzanue y enasnom nocauy Vz [KN]

2.3.2.2 CTATUYKHU YTULAJA EJJEMEHATA Y KAJIKAHCKOM 31UY 3A
MEPOJABHY KOMBHUHALINJY

2.1.1.1.1 MeponaBHa komMOnHaIM]a 3a dacajHe CTyOOBE Y KAITKAHCKOM 3H]Ty KOJT
HAJICTPEIIHULIE:

C041:1.35*LC1+1.50*LC3+0.90 * LC7

Load Name EN 1990 | CEN | 2010-04
Case Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC7 Vetar - upravno na poduzni zid 0,2 +X Wind

Tab6ena 2.3-3 Mepooasna komounayuja onmepeherna CO 41
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€O29- 138 * 1C] + 1.08 * 1C2+ 1,50 * |
max M, - 23.57 | rin M, : 51,44 kNm

Stosc Analyss
Maments In member cxes M, [MNm|

Visibilay mede

Cnuka 2.3-4 Momenmu casujarba enemenama kaikanckoe 3uoa My [KNm]

m .

CD29-135"IC1+1.05° (C2+ 1.50 *
is
max N :3713 | min N -289.97 kN

Vieibliry mode

Cnuxa 2.3-5 Hopmanne cune enemenama xanxkarckoe 3uoa N [kN]
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Vislbilty mode In Axonometit: Direction
CO29-135°IC1+ 105" 1C2+ 150" lG,Q‘OoG‘ACI

State Analyws

Forces In muember axes V, [kN]

X ‘n Y
z
max V,: 51,57 | min ¥, 5163 kN

Cnuxa 2.3-6 Hopmanne cune enemenama kanxauckoe suoa N [kN]

2.1.1.1.2 MeponaBHa koMOMHalK]a 3a pacagHe pUIJIe Y KaJKaHy:

C058:1.35*LC1+1.05*LC2+1.50* LC6

Load EN 1990 | CEN | 2010-04

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC6 Vetar - upravno na kalkan -0,3 +Y Wind

Tabena 2.3-4 Mepooasna kombunayuja onmepeherwa CO 58

A CO58: INTERNAL FORCES My, IN AXONOMETRIC DIRECTION

Visibiley mede 4 in Axonomotric Diraction
COS58-135% |C1+ 105 1C2+1.50 * IG&

Shofic Analpsis

Momears in member axes M, [kNm|

Static Analysis

X Y
v 4
max M, : 48.40 | min M, : 4084 kNm

Cnuxa 2.3-7 Momenmu casujarna eremenama kanikanckoe 3uoa My [kNm]
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A CO58: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis

Visibilay mode In Axnomerric Diraction

COS58-135" (C1+105°1C2+1.50 * IG&
Shofic Anchypsis
Farces N [kN}

z

max M : 45.57 | min N -226.65 kN

Cnuxa 2.3-8 Hopmanne cune enemenama kanxarckoe 3uoa N [kN]

A CO58: INTERNAL FORCES V,, IN AXONOMETRIC DIRECTION Static Analysis
Visibiley mode In Axonometric Biraction
CO58-135° |IC1+ 1.05°1C2+1.50 * I1G& ?
Shafic Analysis

Farces in member axes V, [kN]

74

max V, : 51.59 | min V,:-51.61 &N

Crnuka 2.3-9 Tpanceepsanne cune enemenama xanxanckoe 3uoa VzZ [KN]

MeponaBHa koMOrHaIMja 32 BEPTUKAJIHE CIIPETOBE Y KAIKAaHCKOM 3UY:

C072:1.35*LC1+1.05*LC2+0.75*LC4+1.50 * LC8

Load EN 1990 | CEN | 2010-04

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC4 Sneg 2 Snow/Ice loads - H <= 1000 m

LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tabena 2.3-5 Mepooasna kombunayuja onmepeherwa CO 72
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A CO72: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION

S*C2+075" IGd s 1500.4C3
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max N :61.91 | min N:-270.40 kN

Static Analysis

in Axonomerric Diraction
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- "_,‘ .‘w._: -
L e B LR
19 138=
- o Rl
B LR | L
T M
basabiodbssaassnd! % =
i Is5ied I ° : kS .
13
13
. » oo » -1
104 1
| |‘)J‘
o | . |
- 1909 o X 1
w5
FA

Cnuxka 2.3-10 Hopmanne cune eremenama xanikanckoe 3uoa N [kN]

2.3.2.3 CTATUYKHU YTULAJA EJIEMEHATA Y IIOAYKHOM 3UY 3A

MEPOJABHY KOMBUHALINJY

Mepoz[aBHa KOMGI/IHaHI/Ija 34 BECPTHUKAJIIHEC CIIPETOBEC Yy IOAYXKHOM 3UAY:

C080:1.35*LC1+0.75* LC3+1.50 * LC10

Load EN 1990 | CEN | 2010-04
Case Name Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC10 Vetar - upravno na kalkan -0,3 -Y Wind

Tabena 2.3-6 Mepooasna xombunayuja onmepeherwa CO 80
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A COB80: INTERNAL FORCES M,, IN DIRECTION +X Static Analysis
Vasibility mode In direction +X
CO80-135" IC1+075° (C3+150"

Staric Analysls

Mamants in membar axes M, [kNm]

375 -303 380 242 267 -351 <341 308 137 24k
-0ng gy oer e ——
i (125 -§14071 p.56 ‘4123 ?99 i T
nofosen 8334 300 fi77e F # o B 7e | 8300 §020
i : 146
g;g 1021 137 024 ?6? \ 17%8
0. = = S EEYTR A
e pa7ps Ji178 73 IS].;?\ 283 s .
1
z
I—‘ Y
Z 10,000 m
 —

max M, : 261 69 | min M, ;-189.98 kNm

Cnuka 2.3-11 Momenmu casujarva enemenama y nooyscrom 3udy My [KNm]

A COB80: INTERNAL FORCES N, IN DIRECTION +X Static Analysis
Vasibility mode In direction +X
CO80-1.35"IC1+075° 1C3+150"

Static Analysls
Forces N [kN]

1668 1012 <1489 953 16,00 660 1903 2076 1575

-52 Do =51 -
5247 2332 Lo foes | o1k, Jozes | 5s
5325 P - ET: 4 g
59.23 1635 § 23 Bas 06 -852 foes -Jo7as 2
5221

8272 275 Ppeod V- O

8359 e L " .

41N g5 8632 8434 373 piT31 1648 §10.0d
-84.63 244 e 63 gp 31§ 173, o g 0.50¢

I—‘ b g
10.000 m
—

Z
max N 115,47 | min N 362.44 kN

Cnuxka 2.3-12 Hopmanne cune enemenama y nooyscrom 3udy N [KN]
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A COB80: INTERNAL FORCES V;, IN DIRECTION +X Static Analysis
Vaibility mode In direction +X
CO80-135" IC1+075° (C3+150"
State Analysis
Forces in mamber axes V; [EN]

I—. Y - \ 4 ' y
~ 10.000m
Z !

mox V. : 7595 | min V.1 -180.67 kN
Cnuxka 2.3-13 Tpanceepsanne cune enemenama y nooyscrhom 3udy Vz [KN]

MeponasHa komOnHaIMja 3a ¢acajHe CTyOOBE Y MOy KHOM 3UITY:

C066:1.35*LC1+1.05*LC2+0.75*LC3+1.50 * LC8

Load EN 1990 | CEN | 2010-04

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tabena 2.3-7 Mepooasna kombunayuja onmepeherva CO 66

A CO66: INTERNAL FORCES M,, IN AXONOMETRIC DIRECTION Static Analysis
Visibility mode Ve In Axonomatric Drecion
CO8- 1357 (01 + 105 * 1C2+0.75 * 1C3:

Stare Analysls 45
Momenls in merabar axes M, [Nm]

~N

max M, : 181.70 | min M, --138.28 khim

Crnuka 2.3-14 Momenmu casujarva enemenama y nooysicnom 3udy My [kNm]
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A CO&66: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION

Static Analysis
Visibility rode In Axcrometric Drection
CO66- 1357 (C1+105* 1C2+075 *1c8
Static Analysis
Forcas N (kN]

z ol 7
max N: 5612 | min N: 543.25 kN

Cnuxka 2.3-15 Hopmanne cune eremenama y nooyscrom 3uoy N [kN]
A CO66: INTERNAL FORCES V;, IN AXONOMETRIC DIRECTION

Static Analysis
Vaibility mode In Axenomalric Direction
€066~ 1357 C1+105°1C2+075* *(c8
Staric Analysis
Farces in mamber axes V; [kN]
g 5 6%
1.21
121 N O e 2375
. 3 .
39, "-557.)'» 314 >
21 a0 d =
15\ B3 3 = =
179 el L
Ok s -
1790\ // g0 T .
g B /42195 29 o 2 38783 . SR
e A0 20,104 3 . .3 367 13:78 .- 354 STAR]
240\ Bis g 30 B* ., 7499 3 38 1167 ..71 :
37 37 a0 9 ‘ 3 : {4
3 7 B g 7.4 N ¥ 90 fis ;
9 - e ' il 781100 1T
. 27.89) n1.75 330 :
L T 4, soe 03 "7 319 P 387
5% Sdtng) 35 18 1173 a3 7o
108 2o
(&l 1,—’ 95
: VF |
7.16 17 11 o
199

z
max ¥, 55.27 | min V. -12799 kN

Crnuxka 2.3-16 Tpanceepsanue cune enemenama y nooyxcuom 3udy Vz [kN]

MeponaBHa koMOMHaIH]a 3a dacaJHe PHUTIIC Y TOy>KHOM 3U1Y:

C054:1.35*LC1+1.50* LC8

Load EN 1990 | CEN | 2010-04
Case Name Action Category

LC1 Stalno opterecenje Permanent

LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tabena 2.3-8 Mepooasna xombunayuja onmepeherwa CO 54
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A CO54: INTERNAL FORCES M,, IN AXONOMETRIC DIRECTION Static Analysis
Vaibility mode In Axenomelric Direction
CO54-1357 11+ 150" €8

Staric Analysls

Maamants in membar axas M, [kNm]

z
max M, 1 40.09 | min M, -88 28 kNm Z

Cnuxka 2.3-17 Momenmu casujarba enemenama y nooysicHom 3uoy My [kNm]

A CO54: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis

In Axenomelric Direction

Vaibility mode
COS54-135°1C1+150~ 1C8
Staric Analyls
Forces N [kN]
964
1005 §17 23/t
1083 127 =l
1296 &
1332
53.81 % 663
w g e 3 5923 17
_-4;_::. S 1”: . H EXs 21 555 - 0
5519 3 ) A - D & i all 61ud 772§ 3
5571 a8y b 7 Rz Ly b e 2 i e b sl B
c 0 W29 ;‘ e 574 @ l 1119 F 5 5 39 s fj 30 fp
5623 7 3 o 157 oo 574 bR R 59 9978 5598 w §f 16, s
S 52 2 5 - ;
. o STEIK Ev S. 2 3 ‘& %o 3900 16/8 1741
26450 66.04 B2 u ll . = 9645 205 o
% 1274 6.26 1230 . 93 1 ~afl 893 74
Y £ 1 [ 335 & > 53wl 3, §3330 9
=" a 1272 64w - > S osd <" ¥ . 78 o
% l I Mt . 716 8 TR
2 o 12.54 F, 90 = §iosa @
g :2 0 5 e T
6! 3 .
R ' : Gas wl /e
721
rv 1 <l (472 X
Y
z
Z

max N:39.16 | mn N: 244,50 kN

Crnuxka 2.3-18 Hopmanne cune eremenama y nooyscrom 3udy N [kN]
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A CO54: INTERNAL FORCES V., IN AXONOMETRIC DIRECTION Static Analysis

Vaibility mode

COS54-135°1C1+150~1C8

Starc Analysis

Forces in member axes Vs [kN]

z
moxV.: 2423 | minV, 2733 kN

In Axenomelric Direction

e
4

sos

& :

T Wapid

%

\:h."" A .,:"‘.‘q et
A A _22 :
o ! 1

Cnuka 2.3-19 Tpanceepsanne cune enemenama y nooysicnom 3uoy Vz [kN]

2.3.24 CTATHUYKHU YTULAJU EJIEMEHATA Y POXKIbAYAMA 3A MEPOJIABHY

KOMBHUHALINJY

MeponasHa komOuHaIja 3a poxmade [10C P1:

C028:1.35*LC1+1.05*LC2+1.50*LC3+0.90 * LC6

EN 1990 | CEN | 2010-04

Load

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

LC6 Vetar - upravno na kalkan -0,3 +Y Wind

Tabena 2.3-9 Mepooasna kombunayuja onmepeherwa CO 28
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A €O28: INTERNAL FORCES M,, IN DIRECTION +X Static Analysis

Vaibility mode
CO28-135"1C1+105°1C2+1.50° TIce
Staric Analysls

Momants in member axes M, [kNm]

In direction +X

' [ B ph M L M 07 &
lh—‘v 0 3
2500m

z P

max M, : 100 | min M, 171 kim

Cnuka 2.3-20 Momenmu casujaroa enemenama y posicroauu My [KNm]

A €O28: INTERNAL FORCES N, IN DIRECTION +X Static Analysis

Vasibility mode In direction +X
CO28-1357(C1+105°1C2+1.50 Lo
Static Analysls
Forces N [kN]
4909 4909 49,09
4 % & = = =3 & =
1 adS=tAR 4343 4343
- - - -
L] 3 6 =55;
@ 2765 -27.65 %

2500m
z P

max N :34.44 | min N: 5582 kN

Cnuka 2.3-21 Hopmanne cune enemenama pooicroade N [KN]
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A CO28: INTERNAL FORCES V;, IN DIRECTION +X Static Analysis
Vasibility mode In direction +X
CO28-1.357 (C1+ 105 * 1C2 + 1.50 * ICAW0S0 * 1C6

Starc Analysis

Fortas in member axes V; [KN]

207

Y
1 !
k , 2500m

z 14 e | s |

max V. 5.68 | minV, :-5.70 kN

Cnuka 2.3-22 Tpanceepsanne cune enemenama posicroave VZ [KN]

MeponasHa komOuHaIuja 3a poxmaue [10C P2:

C028:1.35*LC1+1.05*LC2+1.50*LC3+0.90 * LC6
Load EN 1990 | CEN | 2010-04
Case Name Action Category
LC1 Stalno optereéenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC6 Vetar - upravno na kalkan -0,3 +Y Wind

Ta6ena 2.3-10 Mepooasna kombunayuja onmepeherna CO 28

A CO28: INTERNAL FORCES M,, IN DIRECTION +X Static Analysis
Vaibility mode In direction +X
co28- | TICT+105°1C2+ 1.50 * IEA#OS0 * ICs
Stare Analysls

Maemants in membar axes M, [kNm|

1’7‘; .‘
2.500m

Z

mox M, : 111 | min M, :-1 38 kNm

Cnuka 2.3-23 Momenmu casujarba enemenama y podicroauu My [kNm]
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A CO28: INTERNAL FORCES N, IN DIRECTION +X

Vaibility mode

~1357(C1+105°1C2+1.50 * ICAH0R0 * 1C6

-

Z

max N:73.19 | mn N: 4870 kN

A €O28: INTERNAL FORCES V;, IN DIRECTION +X

Ana

Cnuka 2.3-24 Hopmanne cune enemenama podxcrnade N [KN]

1357 (C1+105°1C2+1.50 * ICA#OS0 " IC6

‘= [kN]

rces in momber axes V

-

Z

max V. 5.45 | min V,

-5.45kN

o ¥

a ‘;'L” kS

=. v,_._tﬂ.,,.‘@naq‘:;-?‘._:n
W7

\.
1 + o

'-y 4 {! 3 "Jr

[ R «

Crnuxka 2.3-25 Tpanceepsanue cune enemenama podxcroave Vz [kN]

Static Analysis

In direction +X

2.500m

Static Analysis

In direction +X

2.500m

2.3.25 CTATHYKHU YTULHAJU EJIEMEHATA MEBYCIIPATHE KOHCTPYKIHUJE
13A MEPOJABHY KOMBUHAIINJY

MeponaBHa koMOnHaIMja 3a ojiBiIake Meh)ycrnpatHe koHCTpyKkIuje 1:

C06:1.35*LC1+1.50 *LC2+0.75* LC3+0.90 * LC6

Load EN 1990 | CEN | 2010-04

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
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| LC6 ‘ Vetar - upravno na kalkan -0,3 +Y | Wind

Tabena 2.3-11 Mepoodaena kombunayuja onmepeherna CO 6
A CO&: INTERNAL FORCES M,, IN AXONOMETRIC DIRECTION Static Analysis

Vaibility mode In Axenomelric Direction
CO6-135"1C1 4150 ° 1IC2+40.75* I« (2
State Analysls
Masmants in member axes M, (kNm]
O o e

z

mox M, : 83383 | min M, :-49.71 kNm

Cnuka 2.3-26 Momenmu casujarwa mehycnpamue koncmpykyuje 1 My [KNm]

A CO&: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis

Vaibility mode In Axenomelric Direction
COS-135"1CT1 4150° 124075 * I (o)
State Analysis
Forces N [kN]
j‘ .
1 L 21 g
0

z

max N:395.30 | minN: 53470 kN

Cnuka 2.3-27 Hopmanne cune enemenama y mehycnpamuoj konempykyuju 1 N [KN]
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A CO6: INTERNAL FORCES V., IN AXONOMETRIC DIRECTION Static Analysis
Visibility mode iy In Axomometric Direction
£04-1.35 " 1C1 4150 * 124075 * 1CA4
Static Analysis .
Forcas in mamber axes Vs [\N] &

mox V. :222.87 | min V. -212.47 IN

Cnuka 2.3-28 Tpanceepsanne cune enemenama y mehycnpamnoj koncmpykyuju 1 N [kN]

MeponasHa koMOMHaIM]a 3a TIOIHE HOocade Mel)ycrpaTHe KoHCTpyKiuje 1:

C07:1.35*LC1+1.50 * LC2+0.75* LC3+0.90 * LC7

Load EN 1990 | CEN | 2010-04

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

LC7 Vetar - upravno na poduzni zid 0,2 +X Wind

Tabena 2.3-12 Mepoodaena komobunayuja onmepeherna CO 7

A CO7: INTERNAL FORCES M,, IN AXONOMETRIC DIRECTION Static Analysis

Vaibility mode x In Axenomelric Direction
CO7-135"1C14150° 1C2+075* I °0.° IC7

Static Analysls ey v
Mamants in member axes M, [kNm]

mox M, : BIZ83 | min M, :-49.77 kNm

Crnuka 2.3-29 Momenmu casujarwa mehycnpamne koncmpykyuje 1 My [kNm]
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A CO7: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis

Vaibility mode In Axenomelric Direction

CO7-135°1C1 4150 * 1€2+0.75 * (C34699.* (€7
State Analysis K~
Forces N [kN]

£

l\y B by )
Z &
<

max N:396.22 | minN:.528.1¢ kN

Cnuka 2.3-30 Hopmanne cune enemenama y mehycnpamnoj koncmpykyuju I N [kN]

A CO7: INTERNAL FORCES V., IN AXONOMETRIC DIRECTION Static Analysis

Vasibility mode N In Axenomelric Direction
CO7-1357 181 4150 * 1IC2+0.75 * ICI#0R0.° IC7

Stare Analysis 4 Ry

Forces in member axes V. [KN]

mox V. : 22112 | min V, 121247 kN

Cnuxka 2.3-31 Tpanceepsanue cune enemenama y melycnpamuoj koncmpykyuju 1 N [kN]

MeponaBHa komMOMHaIM]a 3a cTyOoBe MehycpaTHe KOHCTpyKIHje 1:

C06:1.35*LC1+1.50*LC2+0.75*LC3+0.90 * LC6
Load EN 1990 | CEN | 2010-04
Case Name Action Category
LC1 Stalno opterecenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC6 Vetar - upravno na kalkan -0,3 +Y Wind

Tabena 2.3-13 Mepooasna kombunayuja onmepeherna CO 6
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A CO&: INTERNAL FORCES M,, IN AXONOMETRIC DIRECTION Static Analysis

Vaibility mode
CO6-135"1C14150°1C2+4075*
Static Analysls

Momants in member axas M, [kNm]

In Axemomelric Direction

z

moax M, : BI3.83 | min M, :-49.71 kNm

Cnuka 2.3-32 Momenmu casujara mehycnpamue koncmpykyuje 1 My [kNm]
A CO6: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis

Vaibility mode In Axonomelric Diection
CO6-13571C1 4150 1€2+075* *1ch

Staric Analyls

Forces N [kN]

z

max N :395.30 | min N: 53470 kN

Cnuxa 2.3-33 Hopmanne cune enemenama y mehycnpamuoj koncmpyxyuju 1 N [kN]
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A CO&: INTERNAL FORCES V;, IN AXONOMETRIC DIRECTION Static Analysis

In Axemometric Direction

R -
X 04 a B
= o
M A
v

<,

Z

mox V, : 222.87 | min V, :-212.47 &N

Cnuxka 2.3-34 Tpanceepsanue cune enemenama y melycnpamuoj koncmpykyuju 1 N [kN]

2.3.2.6 CTATUYKHU YTULAJU EJIEMEHATA CTEIIEHUIITA 3A MEPOJIABHY
KOMBHUHAIINJY

MeponaBHa koMOMHAIM]a 32 YTUIIAje Y TIIABHAM HOCAuYMMa CTCTICHHUIIA:

C014:1.35*LC1+1.50*LC2+0.75* LC4+0.90 * LC8

Load EN 1990 | CEN | 2010-04

Case Name Action Category

LC1 Stalno optereéenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC4 Sneg 2 Snow/Ice loads - H <= 1000 m

LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tabena 2.3-14 Mepooasna kombunayuja onmepeherna CO 14
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A CO14: INTERNAL FORCES My, IN AXONOMETRIC DIRECTION Static Analysis

Vasibility mode

In Axenometric Direction

COT4-135°(C1+1.50 " 1C2+4 075 Tics
Staric Analysis
Mamants in membar axas M, [kNm]
& 4639
¥
|
z
max M, 1 54.28 | min M, :-16.39 kN
Cnuka 2.3-35 Momenmu casujaroa cmenenuwinux nocaua My [KNm]

A CO14: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis
Visibility mode In Axonometric Direction
COI4-135°IC1 +1.50 *1C2+4 075~ Tics
Statc Analysis
Forcas N [kN]

z

max N:3.28 | min N: 47.30 kN

Cunuka 2.3-36 Hopmanne cune cmenenuwnux Hocava N [KN]
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A CO14: INTERNAL FORCES V;, IN AXONOMETRIC DIRECTION Static Analysis

Vaibility mode In Axenomelric Direction

CO14-135*(C1 + 1,50 * 1C2+ 075 * I

State Analysls
Forces in mamber axes V; (EN]

& -  25Ele
Y ; »_ R K

Z

max V.1 2531 | min V. :-28.49 kN

Cnuxa 2.3-37 Tpanceepsanne cune cmenenuwinux Hocava VZ [KN]

MeponaBHa koMOMHAIH]a 32 YTUIIAje Y OCIIOHAYKO] TPEIH:

C014:1.35*LC1+1.50*LC2+0.75*LC4+0.90 * LC8

Load EN 1990 | CEN | 2010-04

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC4 Sneg 2 Snow/Ice loads - H <= 1000 m

LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tabena 2.3-15 Mepoodasna kombunayuja onmepeherna CO 14

A CO14: INTERNAL FORCES My, IN DIRECTION -X Static Analysis

Vaibility mode In direction X

COT4-135° 1]+ 1.50 * 1C2 440,75 - 16
Static Analysls
Mamants in member axes M, [kNm]

Z
max M, 1 3781 | min M, : 0.00 kNm

Cnuka 2.3-38 Momenmu casujarwa cmenenuwne cpede My [KNm]
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A CO14: INTERNAL FORCES N, IN DIRECTION -X Static Analysis

1 direction X

Vaibility mode

IC1+ 150" IC2+ 075 " ICA+GR0 18

) I
1,000 m

Z
max N:392 | min N: 582 kN
Cnuka 2.3-39 Hopmanne cune cmenenuwne epede N [KN]
A CO14: INTERNAL FORCES V;, IN DIRECTION -X Static Analysis

n diwection X

FICI+ 150" I1IC2+ 075 " ICA+0R0 " 1C8

Fortms in mamber axes V, [IN]

Cnuka 2.3-40 Tpanceepsanne cune cmenenuwne epede VZ [KN]

MepoaaBHa KOMOWHAIHja 3a YTUIAje Y OCIIOHAYKO] Tpean 2:

C06:1.35*LC1+1.50*LC2+0.75*LC3+0.90 * LC6
Load EN 1990 | CEN | 2010-04
Case Name Action Category
LC1 Stalno opterecenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC6 Vetar - upravno na kalkan -0,3 +Y Wind

Tabena 2.3-16 Mepooasua xomounayuja onmepeherna CO6
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A CO6: INTERNAL FORCES My, IN DIRECTION -X Static Analysis
Visibilay mede In chrsction X
CD6-135 *(CT+1.50 * IC2+075 * IC;

Shosc Anclyss
Moments in member axes M, [KNa|
85 66439
"r@u 76353
Y
86218
I 1000m
Z

max M, : 86236 | min M, : ©.00 kNm

Cnuka 2.3-41 Momenmu casujarwa cmenenuwine epede 2 My [kNm]
A CO6: INTERNAL FORCES N, IN DIRECTION -X Static Analysis

fn chrsction X
COﬂ 135 lC'I‘lSO £2+0.75 " \C;
g - - -
MNB‘NI 3156 3156 3!56 3!56 3&:6

1243 -12.93 1293 1293 1293
_ [ . = a

1085 -1085 1085 -1085
. - = = -

\f o—I
Z
max N - T0.85 | min N: 3156 kN

1.000 ™

Cnuxa 2.3-42 Hopmanne cune cmenenuwne epede N [kN]
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A CO6: INTERNAL FORCES V;, IN DIRECTION -X

Static Analysis
Visioliay mode in drsctan X
€06-135 *1CT + 1,50 €2+ 0.75* LCT®0 9Bnica
Sosc Anolpes
Fotces in member axes Vs (kN]
.......
' .

iy I

Z
max V, 226 45 | minV,: 22030 kN

Cnuxa 2.3-43 Tpanceepzanne cune cmenenuuine epede Vz [kN]

2.3.2.7 CTATUYKHU YTULAJU EJIEMEHATA MEBYCIIPATHE KOHCTPYKIIMJE
23A MEPOJABHY KOMBUHALINJY

MeponaBHa komOrHaIMja 3a IoJIHE Hocadye Mel)ycrpaTHe KOHCTpyKLHje 2:

C021:1.35*LC1+1.50*LC2+0.90 * LC9

Load

EN 1990 | CEN | 2010-04
Name
Case

Action Category

LC1 Stalno optereéenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas

LC9 Vetar - upravno na kalkan 0,2 -Y Wind

Tabena 2.3-17 Mepooasena kombunayuja onmepeherna CO 21

CO21: INTERNAL FORCES M,, IN AXONOMETRIC DIRECTION Static Analysis
sibility mode

In Axenomelric Direction

ts In membar axes M, [kNm]

Z

mox M, : 94,44 | min M, 114 kNm

Cnuka 2.3-44 Momenmu casujarwa melhycnpamue koncmpykyuje 2 My [KNm]
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A CO21: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis

Vasibility mode In Axenomelric Direction
CO21-135°1C1 + 150 *1C2+ 0,90 * 1E9

Static Analysis

Forces N [kN]

max N: 11.5] | min N:-100.07 kN

Cnuxa 2.3-45 Hopmanne cune mehycnpamue konempykyuje 2 N [KN]

A CO21: INTERNAL FORCES V;, IN AXONOMETRIC DIRECTION Static Analysis

Vasibility mode In Axenomelric Direction
CO21-1.35°1C1 4 1.50 *1C2+ 0,50 * 1E9
Static Analysis

Forces in member axes Vs [kN]

mox V. : 94.44 | min V. 9446 kN

Crnuxka 2.3-46 Tpanceepsanne cune mehycnpamue xoncmpyxyuje 2 Vz [kN]

MeponaBHa koMOMHaIM]a 3a cTyOOBe MehyycipaTHe KOHCTpYKIHje 2:

C016:1.35*LC1+1.50*LC2+0.75*LC4+0.90 * LC10
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno opterecenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC4 Sneg 2 Snow/Ice loads - H <= 1000 m
LC10 | Vetar - upravno na kalkan -0,3 -Y Wind

Tabena 2.3-18 Mepoodasua kombunayuja onmepeherna CO 16
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A CO16: INTERNAL FORCES My, IN AXONOMETRIC DIRECTION Static Analysis

Vasibility mode
CO16-135°IC1 +1.50 *1C2+4075 *ICi0
Static Analysls

Meamants in membar axas M, [kNm]

In Axemomelric Direction

moax M, : 94,48 | min M, 177 khm

Cnuxka 2.3-47 Momenmu casujara mehycnpamue koncmpykyuje 2 My [kNm]

A CO16: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis
Vaibility mode In Axonomelric Disection
£O14-135* €] + 1,50 * 1C2+ 075 510
Staric Analysis
Forces N (kN]

X

z

max N:7.93 | miaN:101.88 kN

Crnuxka 2.3-48 Hopmanue cune melycnpamue xoncmpykyuje 2 N [kN]
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A CO16: INTERNAL FORCES V;, IN AXONOMETRIC DIRECTION Static Analysis

Vaibility mode In Axenomelric Direction
IC1+1.50 " IC2+ 075 " IG4A# TR0 " 110

5
Forces in member axes V: [EN]

X \l/ Y

Z

max V. : 94.46 | min V. -94.46 AN

Cnuka 2.3-49 Tpanceepsanne cune mehycnpamue xoncmpykyuje 2 Vz [kN]

2.3.2.8 CTATUYKHU YTULAJU EJIEMEHATA IIOITPEYHOI' KPOBHOI" CITPET'A
3A MEPOJABHY KOMBUHALINJY

MepoaBHa KOMOMHAIIM]a 32 €JIEMEHTE IMOMPEYHOT KPOBHOT CIIpera:

C044:1.35*LC1+1.50*LC3+0.90 * LC10

Load Name EN 1990 | CEN | 2010-04
Case Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC10 Vetar - upravno na kalkan -0,3 -Y Wind

Ta6ena 2.3-19 Mepooasna kombunayuja onmepeherna CO 44
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A CO44: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION Static Analysis

In Axenomelric Direction

305

b
.
3

Z

max N : 46.53 | min N :3.59 kN

Cnuka 2.3-50 Hopmanne cune nonpeunoe kposroe cnpeza 2 N [KN]

2.3.29 CTATHUYKHU YTULHAJU EJIEMEHATA NOAY X XHOI' KPOBHOI' CITPET'A 3A
MEPOJABHY KOMBUHAILINJY
MeponaBHa KoMOWHAITH]a 3 TIOTy>KHA KPOBHH CITPET':

C066:1.35*LC1+1.05*LC2+0.75*LC3+1.50*LC8
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno opterecenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC5 Vetar - upravno na kalkan 0,2 +Y Wind

Ta6ena 2.3-20 Mepooaena kombunayuja onmepeherna CO 66
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A CO66: INTERNAL FORCES M,, IN AXONOMETRIC DIRECTION Static Analysis
Vasibility mode
CO&6- 1357 1IC1+105°1C2+075" Tics
Static Analysls

In Axemomelric Direction
Maamants in membar axas M, [kNm]

max M, 1 5.05 | min M, -4 &4 kN

A

Cnuka 2.3-51 Momenmu casujaroa nooyscnoe kposnoe cnpeea u senyanuye My [KNm]
CO66: INTERNAL FORCES N, IN AXONOMETRIC DIRECTION

Static Analysis
Vaibility mode 70,09 In Axenomalric Direction
CO86- 1357 C1+ 105 1C2+075* v ic8 7008
State Analysis / po—
Forcas N [kN] ) 9
¢ ’b’ ¥

max N : 5612 | min N: 70.09 kN

Cunuka 2.3-52 Hopmanse cuite moayxHor KpoBHOr ciipera u Benuanuiie N [KN]
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A CO66: INTERNAL FORCES V., IN AXONOMETRIC DIRECTION Static Analysis

In Axemometric Direction

max V.t 4.69 | min V, 565 kN

Cruka 2.3-53 TpaHcBep3aiiHe CHIe ITOLYXHOT KpOBHOT cripera u Benyanuiie Vz [KN]

2.3.2.10 CTATUYKHU YTULAJU EJIEMEHATA HAACTPEHIHHUIE 3A MEPOJABHY
KOMBHUHAIINJY

MeponaBHa koMOWHAIH]a 32 TOPEH 110jac HAJICTPEITHUIIE:

C0258:LC1+1.5LC5

Load Name EN 1990 | CEN | 2010-04
Case Action Category

LC1 Stalno optereéenje Permanent

LC5 Vetar - upravno na kalkan 0,2 +Y Wind

TaGena 2.3-21 Mepooaena kombunayuja onmepehera CO 258
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A CO259: INTERNAL FORCES M,, IN DIRECTION +X Static Analysis
Vasibility mode In direction +X

C0259-1C1 + 1.51C6
1‘ .
Ia 085
s
rx‘néh

Staric Analysls
Momants in member axes M, [kNm]

I—‘ Y
) 2.500m

Z
max M, 1 0.51 | min M, 1211 kNen

Cnuka 2.3-54 Momenmu casujarva nocaua naocmpewnuye My [KNm]

A CO259: INTERNAL FORCES N, IN DIRECTION +X Static Analysis
Vaibility mode In ditection +X
C0259-1C1 + 1.51C6
Static Analysis

Forces N [kN]

1——0 Y
Z
max N : 3765 | min N :-32.64 kN

2.500m

Cnuka 2.3-55 Hopmanne cune nocaua naocmpewnuye N [KN]
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A CO259: INTERNAL FORCES V., IN DIRECTION +X

Forces in member axes Vs [kN]

1t g it
o ".!L:.' § oS4
g Tei »
P s
2 < )21 2
< e R
i A
(
l - o .
Z
mox V1195 | min V. 939 kN

Cnuka 2.3-56 TpancBep3ante cuiie Hocada Haacrpernnuie VZ [KN]

MeponaBHa koMOWHAIH]a 32 JIOKH T10jac HAJACTPEIIHULIC:

Static Analysis

In direction +X

2500m

C029:1.35*LC1+1.05*LC2+1.50* LC3+0.90 * LC7

Load Name EN 1990 | CEN | 2010-04

Case Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

LC7 Vetar - upravno na poduZzni zid 0,2 +X Wind

Ta6ena 2.3-22 Mepooasna kombunayuja onmepeheroa CO 29

A €O29: INTERNAL FORCES M,, IN DIRECTION +X

Visibility mode
£029-1357 01+ 105 * 1C2+ 150 * ICA+080 * 17

Momants in membar axes M, [kKNm]

- "

¥ —

max M, 1 225 | min M, --0.5% kNm

Cnuka 2.3-57 Momenmu casujara nocaua naocmpeuwnuye My [KNm]

Static Analysis

In direction +X

2500 m
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CO29: INTERNAL FORCES N, IN DIRECTION +X

Static Analysis
5711+ 105 1C2+ 1.50 * 1LCAW0S0 * 1C7

In direction +X

z

2.500m
max N : 43.26 | min N : 38,00 kN

Cnuxka 2.3-58 Hopmanne cune nocaua naocmpewnuye N [kN]
CO29: INTERNAL FORCES V,, IN DIRECTION +X

Static Analysis
y mode

-1357(C14105*1C2+1.50 * ICA¥OS0 * IC7
e A

ais
Forces in member axes Vs [kN]

In direction +X

L

= W

Z

2500m
max V. :9.98 | min V, 213 &N

Crnuxka 2.3-59 Tpanceepsanue cune nocaua Haocmpewnuye Vz [kN]
MeponaBHa KOMOMHAIM]A 32 POKEHAUE HAJICTPEIIHHIIE:

C0258:LC1+1.5LC5

EN 1990 | CEN | 2010-04
Load Name | l

Case Action Category

LC1 Stalno opterecenje Permanent

LC5 Vetar - upravno na kalkan 0,2 +Y Wind

Tabena 2.3-23 Mepoodaena komobunayuja onmepeherna CO 258
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A €O258: INTERNAL FORCES M,, IN DIRECTION +Z Static Analysis
Vaibility mode In direction +Z
CO258-1C1 + 151C5
State Analysls

Mamants in membar axes M, [kNm]

R, <. N P Y o Bl 055 ool 085 a0 G080
-008 175 SE : %
006 I H o ol e oL isy ol 02’ g e
021 domm 08 ] = o (%0 | = b 18 0 ..
003 85 . o .43 i 347 - -

230 R0 = = = 'r LY =t 20! 274006

084 | . 2 15% - 1.5, 1.5%q g R - 5 * loo?
090 fass 5 B3 020 e L% > Lol S ’ L 1 4; 2aadoie
076 4035 - 110 §051  _1sa -08s §od0 a6 fod0 - 0 ) &7 15 086 0048 -158 109 §OS1 158 -075 034
-‘1’!2 96}% - 1.53. -&:'g 069- L] .58. ﬂbgg 059. - 1.55' 32.; ,0-6% = Lssl Jngg &W‘ 0.69 -Ogg C‘ - 1356- ‘J”H 0'69. = 1‘58. in:g
I—' X O

5.000m
¥ e
max M, 10,51 | min M, 1419 kNm
Cnuka 2.3-60 Momenmu casujaroa posicroaua naocmpewnuye My [KNm]

A €O258: INTERNAL FORCES M., IN DIRECTION +Z Static Analysis
Vaibility mode In direction +Z
C0258-1C1 + 1.51C5
Staric Analysls

Mamants in membar axas M, [Nm]

mox M. : 0.43 | min M, :-0.53 kNm

Cnuka 2.3-61 Momenmu casujarwa posxcraua naocmpeuwnuye Mz [KNm]

06
0034
001 07
oz,

F* 015
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A €O258: INTERNAL FORCES N, IN DIRECTION +Z Static Analysis
Vaibility mode In direction +Z
C0258-1C1 + 151C5
State Analysis
Forces N [kN]

&

-1008 -9.34 -839 -10.04
497 1006 * jrpeat Tare 003 403
405 = -
1129 54 032 Bg:: 16 =17.34 1 1000055 -1738 L1pas ]EM 1053033 23 48
1128 £ = 5 a7 173 & ] T2
127 54 oos “3aiss | 1080 732 110,00 1736 410,06 T35 1053 5101123 P8
1942 g7 w28 1025 2653 1031 . 0 s (24
Lyl 18.11 ) . 1807
1940 1255 -3256 | 1810 1418 -2661 [ 14:20 -3258 Jagbs gz 123 fr250
41‘-}2 1d.54 % 1808 el RERL] o = -g? 12.49
19, x 3 1909
1379 2354 20,18 2015 0.04:0.04, 280 005005 Ha343 1382
13.79 — 42354 B &) 2 33 13.82
: 1352
: 6 161 151 :
25e 2 18 0 10 196,
I—' X
5000m
¥ 8 7 e ol A
maxN: 3762 | min N: 3238 1N
Cnuka 2.3-62 Hopmanne cune posxcrwwaua naocmpeuwnuye N [KN]

A €O231: INTERNAL FORCES V;, IN DIRECTION +Z Static Analysis
Visibiley mede In dirocson +Z
CO231-ICT+070* IC2+060* IC5+
Shafic Anolysis

Farces in member axes V; [kN]

004,
008 002
-0.13

Y
max V,: 1.08 | minV,: 1L.O8KN

Cnuka 2.3-63 Tpanceepsanne cune posicroaua naocmpewnuye VZ [KN]
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2.5 JAUMEH3NOHUCAIBE KOHCTPYKIIMJE HA TPAHUYHA
CTAIBA HOCUBOCTHU U CTABUJIHOCTH

2.5.1 JUMEH3UOHUCAIE EJIEMEHATA Y I''TTABHOM HOCAYY 3A
MEPOJABHY KOMBHUHALINJY

[lojacHu mTanoBy y rmaBHOM HOCady:

I'opwu mojac SHS 180x180x8.8:

C023:1.35*LC1+1.50*LC3

Load EN 1990 | CEN | 2010-04
Case Name Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

Tabena 2.5-1 Mepooasna kombunayuja onmepeherna CO 23

[l Design Internal Forces

Stability

Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

MEd
Vz,Ed
Wy,Ed
TEd
My, Ed
Mz, Ed

-1024.78 kN
4.21 kN
-0.08 kN
0.01
147
0.10

Megligible
Megligible

Megligible

Cnuka 2.5-1 Mepooasne cune 3a OumensuoHucare nojaca e1agHo2 Hocaud
Design Check ST3100 | EN 1993 | CEN | 2015-06

Bending and buckling about principal axes acc. to EN 1993-1-1,6.33

Ney =

ly
(L'J.'[}

)t e 5

(w)* - 210000.000 N/mm? -

3730.7T1kN

A
\ ey

/59.40cm? - 355.000 N/mm?
3730.71 kN

0.752

05 - [1 + ooy (:-:)r = 0.2)

2880.00 cm®
(4.000 m)?

+ (}_,)2]

6.3.1.2[1)

6.3.1.3(1)

6.31.2(1)

05 - [1 + 0,210 - (0752 — 0.2) + (0.752)"’]

0.841

1

®, + 1,"]@, P - ('f_y)z

1

—_—
0.841 + \..-"[0.841)3 — (0.752)°

0.82

) E—=
(Lerz)”

(w)* - 210000.000N/mm? -

3730.71kN

[T,

EI NCI.Z

2880.00 cm”

(4.000m)°

6.3.1.2[1), Eq.

6.31.2(1)

6.3.1.3]1)

Pl

M, re

5.49

M,

| 53.40cm? - 355.000N/mm?
-y 3730.71kN
- 0782

= 05- [1 Ao {:’-, N 0.2) i (!)'

— 05- [1 + 0210 - (0.752 — 0.2) + co.vszf]

= 0.841

1

b, + ﬁf,."'w,]? - (iﬁl:]?

1

0841 + y/(0.881)" — (0.752)°

= 082

= A-F,
59.40em? - 355.000 N/ mm’
= 2108.700kN

= Wy - f
= 370.00cm® - 355.000 N/mm?
= 134.54kNm
= WP‘-Y - £
= 370.00cm® - 355.000 N/mm?
= 134.54kNm

Ml_.\,

Moy

0.00kNm

16.25 kNm
0.000

- 09+01-q,
= 0.8+ 010000
= 0.900

MSR
M.z

6.3.1.2(1)

6.3.1.2(1), Eq. 6.40

6.3.3, Tab. 6.7

6.3.3, Tab, 6.7

6.3.3, Tab. 6.7

Tab. B3

Tab. B3

Tab. B3
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Crm

0.18 kNm
0.21 kNm
0.847
02 + 08 o, Tab. B3
0.2 + 0.8 . 0.847
0.878
NL.EC
oy - 11 (5, 02) —E
! T
102476 kN
0.900 - |1+ (0752 = 02) » ——m
082 - g
1104
N N’_.El!
min | ky, Cqy - |1 + 08 I_N_?
" Yu
min | 1.194, 0.900 - |1 + 0.8 - %
D82 .
1104
6.3.3(4)
06 Crg+ |1+ (}f, = 0.2) [ Meks
g, o
iz
Kl
06 -0878 . |1+ (0782 — 03] 1068 78N
S 210%%%9 kN
0.608
6.3.3(4)
. Mc.Ed
min | Ky, 0.6 « Cpy - |1 + 0.8 - i
% R
Tre
min | 0608, 0.6 . 0878 - |1 + 08 - %
082 -
0.608
6.3.3(4)
06 Co - |1+ (2 -uz)-"“—'“
o S 7Y
R T
1024.78kN
06.0000 - |1+ (0752 D2 —
2108 700 kN
0.716
6.3.3(a)
" Ncl:d
min | ke, 0.5 - Cop - |1 + 08 - ——
. N
’ Taw
min | 0716, 0.6 0000 - |1 | 0.8 - _mz%}gl%}m
082 » ——
0.716
6.3.3(a)
M. £a
Coe - |L 4+ (L, —02)  ——_
Fra |/
y 1024.78 kN
0878 - |1+ (0752 - 0.2) - Eom b s
¢ ) 2108.700 kN
082 - =5 —
1164
6.3.3(4)
N,
min | ke Coe - [1 4+ 08 L
g, o Nee
Ty
4.
min | 1164, 0,873 - |1 ¢ 08 1m21;:|;:o_kﬁ
0.82 - T

min | 1.164. 0.878 - |1 + (.& -

1.164

Nega
Mingor = —'-ﬁ:

Ly 7
T
102478 kN

2108.700 kN
o.g2 - T T
- 0591

= % |M!.Fd
Myest = o My.Pﬁ

Tua
16.26 kNm,
134 54 kNm
1.00

[Mes]
Tesst = ke T
LRE

T

Nes1 Mser T+ Mset T Mtzi st
= 0501 4+ 0.144 4 0013

0.740

N g4
N
Y
1024.78 kN

Ting 62

Myeq|
My Ry

Tmssz = Km
T
[16.25 hNm|

134,54 kNm
1.00

= D.716

= D.086

Mzt
T
|~2.57 kNm|

134.54 kNm
L.oo

Tnsiz = K=

1.164 -

= D022

Negz = gz T Tmyig T Thess:
= 0591 + 0.086 + 0.022
= 0.700

1 o= max{nee- Vee)
= max(D.749, 0.700)
= 0.749

no= 0749 <1v

Nery  Elastic critical force
E Modulus of elasticity
by Moment of inertia

Loy Buckling length

1024.78kN

2108.700 kN

0.82 - 5.6

£.2.1(4), Fq 661

7.3.3(4), En_ 661

6.3.3(4), Eq. 6.61

6.3.3(4), Eq. 6.61

£.3.3(4), En. 6 62

6.3.34), Eg. 6.62

6.3.3(4), Eg. 6.62

6.3.34), Eg. 6.62

6.3.3(4), Ea. 6,61, 6.62

X Non-dimensional slenderness

A Sectional arza

f ¥ield strength

o, Value to determine reduction factar y
oy Imperfaction facter

Ky Recuction facter for buckiing

Nerz  Elastic critical force

Iz Moment of inertia
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Lerz Buckling length

A Non-dimensional slenderness

o, Walue to determine reduction factor x

Oy Imperfection factor

Az Reduction factor

Mgy Characteristic value of resistance to compression

Myzie  Characteristic value of resistance to bending moments

Bly Plastic section modulus

Mzre  Characteristic value of resistance to bending moments

Wiz Plastic section modulus

Oy Factor

Mpy Hogging moment

My Sagging moment

Crny Equivalent uniform moment factor
ez Factor

M; 2 Sagging moment

My 2 Hogging moment

mz Equivalent uniform moment factor

vy Interaction factor

MNega Design compression force

Y Partial factor

kyz Interaction factor
Ky Interaction factor
k.- Interaction factor

Ny es1  Design compenent for M

My 6,61 Design component for My,

M_., Ed Design bending moment {(maximum on segment)

Nz 661 Design component for M,

Mzeg  Design bending moment {(maximum on segment)

Mg Design component for M

Ny 651 Design compenent for M,

M.

y,Ed Design bending moment (maximum on segment)

Nz g1 Design component for M,

M gg Design bending moment (maximum on segment)

Ne.61 Design ratio

Nwesz  Design component for N

Nigy 652 Design companent for My,

Nz gz Design component for M,

N&s2 Design ratio

Jomu mojac SHS 180x180x8.8:

C042:1.35*1LC1+1.50* LC3+0.90 * LC8

Load

EN 1990 | CEN | 2010-04

Name
Case Action Category
LC1 Stalno opterecenje Permanent
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tabena 2.5-2 Mepooasna kombunayuja onmepeherwa CO 42

Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

NEd
Vz,Ed
Wy, Ed
Ted
My, Ed
Mz,Ed

-136.18
453
0.0
0.03

kN
kN
kN
kMM

0.00 kNm

-0.01

kMNm

MNegligible
MNegligible
Negligible
MNegligible

Cnuka 2.5-2 Mepooashe cune 3a OUMEH3UOHUCARE OOFe2 NOjAca 2lIA8HO2 HOCAYd
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Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability

Eending and buckling about principal axes acc. to EN 1993-1-1, 6.3.3

Ney =

My

M,k

I

(rPF.E. ——
(Lecs ¥

{x]* - 210000.000 N/mm? - M
(10.000 m)

596.91 kN

(A F
Ve

[59.40 cm* - 355.000 N /mm?
596.91 kN

1.880

05 - [1 +a, - (i, -02) + (E,)ﬂ
05 - [1 + 0210 - (1880 — 02) + (L.880)°
2443

1

¢, + v'.(w,,)z - (i.'_,)2

1

T R L
2413 4 \r(z.«m;.‘ - (1.g80)
0.25
I

RRTENS

(=1 - E e
4

(=2 - 210000000 N jmm? . 222000 e’

(10.000 m)?

596.01 kN

Ilrh ) -l-i‘

|

/59.40cm? + 355.000 N /mm?
Y 566.91 kN
1.880

05 [1 +eo, - (3, - 02) + (_)2]

05 |1+ 0210 - (1380 - 02) + (1860 |

2.443

R S

o, + @) - (%)
1

2443 + /(2443 — (1880)"

0.2%

A,
59.40cm? - 355.000 N,/ mm?®
2108.700kN

= W, o f,

= 379.00em® . 355.000N/mm?
= 13454 kNm

Mo = Wi, -f,
= 379.00em? - 355.000N/mm?
= 13454kNm

¥

M.,

[
0.00 kNm
107 kNm
0.000

0.9 + 01 - a,,
0.9 + 0.1 - 0.000
0.000
N‘W.!
M. 2

6.3.1.2(1)

6.3.1.3(1)

6.3.1.2(1)

6.3.1,2(1), Eq. 5.49

£.3.1.2(1)

63.1.3(1)

6.3.1.2(1)

5.3.1.2(1), E. 6.40

5.3.3, Tab. 6.7

.3.3, Tab. 6.7

6.3.3, Tab. 6.7

Tab B3

Tab, B.3

Tab B.3

kye

0.08kNm
0.04kNm
0.856
0.9 + 0.1 - oy, Tab. B.3
0.9 + 0.1 . D.B5G
0.¢86
== Nc.Ed
Coy + |1+ (3 - 02) - — 0=
-y Tu
136 1B kN
0800 - {1 + [1.BBO — 0.2) - BTN
0.25 . T
1.201
min | ky, Coy + |1+ 08« N"‘r:
Rk
Tmi
min | 1291, 0.200 - |1 + 08 -
1.086
6.3.3(3)
Ne g
06 - Coe - 1—(;,—0.2) =
Le e
¥
06-0086. |1+ (1.880 — 02 - %
A L1
05 - —15
0.848
6.3.3(1)
N
min | by, 0.6 - Ce - |14 0.8 - o
i
Y
6.3.3(4)
- N Ed
06 Cmy - |1+ (i, - 02)  —E—
- R
L
136 18 kN
06-0000- [1+ (1880 —02) - — — "
2108.700 kN
0.5 . P
0.774
6.3.3(4)
M
min | ky, 0.6  Cpy - |1 1 0B - —%
Fk
R
BT
136,18 kN
min | 0.774, 0.6 - 0900 - |1 + 0.8 - ————"__
0.25 . 2108.700k
L.00
{1.652
6.3.3(4)
;- N ga
Cow |1+ (3, - 0_2) s
¥l
136.18 kN
00986 - |1+ (1880 - 02)  ——— T
Gt - 2105]:':]000kN
1.414
6.3.3(4)
. Ner
min | Kez, Coe + |1 + 0.8 - e
v o i
T
136.18 kN
min [ 1.414, 0086 - |1 + 08 . —
7
0.6 . 21081.00Dﬂk|\l

6.3.3(4), Eq. 6.61
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136.18 kN

2108.700kN
025 - =

0.250

- My ea
e = kg - T
Tua
|8.36 kNm|
134.54 kNm

1.00

= Loge

= 0.068

M
M}_Hk

Tsse = Ky -

i
|~0.33 kNm|
134.54 kNm
1.00

= 0714 -

= Q.002

Tegr = Mnea T Tmssr = Muzss
= 0280 + 0.068 + 0.002
= 0328
. N o
no.cz ] e
ot
136.18 kN
. 21DB700KN
025 - —7m

- 0.259

My e
Teer = Ky - W ex
™
18.36 kNm
134.54 kNm
1.00

= 0.652 .

= 0041

- - [Maa |
IMs 62 o Mz_rﬂ{

Tha
|—0 33 kNm|

134.54 kNm
100

= 1.189 -

= D.003

Mesz = Tnesz Tt Tmyeez + Mvesez
= 0259 + 0.041 + 0.003
= 0302
noo= maxlng g e
—  max(0.328, 0.302}
0.328

n o= 0328 <1v

N:ry Elastic critical force

E rodulus of elasticity

by moment of inertia

Loy Buckling length

T MNon-dimensional sienderness

A Sectional arez

f Yield strength

@, Walue to determine raduction factor y
oy Imperfection factor

Reduction factor for bucking
Elastic ritical force

Moment of inertia

Buckling length

MNon-dimensional sienderness

@, Value to detarmine reduction factor x
o Imperfection factor
iz Reduction factor

Moy Characteristic value of rasisiance 1o compression

6.3.3(4), Eq. 6.61

6.3.3(1), Eq. 6.61

6.3.3(4), En_ 6.61

6.3.3(4), Eq. 6.62

6.3.3(4), Eq. 6.62

6.3.3(4), Eq, 6.62

5.3.34), Eq. 6.52

5.3.3(4), Eq. 5.61, 6.62

N 661
Flndy 661

[

Meaz el

Chzracteristic value of resistance 1o bending moments
Piastic section modulus

Characlenstic value of resistance to bending moments
Plastic section medulus

Factor

Hogging moment

Sagging moment

Equinalent uniform moment factor

Factos

Hogging morment

Sagging moment

Equivalent unifoam moment factar

Interachon factor

Design compression force

Fartial facics

Interaction factar

Interaction factor

Interaction factor

Diesign companent for M

Desugn compangnt for M,

Design bending moment [maximum on segment]
Design component for M,

Dresign bending moment [
Design ratio

FHimuim on segment]

Design component for N

7 Design componerit for M,

Dissign component for M,

Diesign ratio
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[MItamosu ucmyrne SHS 90x90x4: (Beptukaie cy MmepoaaBHe 300r KOH(pHTrypalrje Hocaya)

C023:1.35*LC1+1.50*LC3

Load EN 1990 | CEN | 2010-04
Case Name Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

Tabena 2.5-3 Mepooasna komounayuja onmepeherna CO 23

=} Design Internal Forces

Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

NEd
iz Ed
Vi, Ed
TEd
My, Ed
Mz,Ed

-300.37 kN
0.00 kN
-0.06 kN
-0.01 kNm
0.00 kNm
0.04 kNm

Negligible
Negligible
Negligible
Negligible

Tabena 2.5-4 MepooasHe cune 3a OumeH3UOHUCAIbE UCNTYHE 2]IA6HO2 HOCAYA

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability

Bending and buckling about principal axes acc. to EN 1993-1-1, 6.3.3

My

Nerz

@,

= \r'l

= 0.955

05 - [1 +u, - (5, - 02) + (;)2]

05 [1+ 0210 (0,95 — 02) + (0955 |

= (7P -E- —2—
{Lay)?

= (r)? . 210000.000 N/mm?® .
= 466.T2kN

A

VN

[12.00cm? - 355.000 N/mm?

v 466.72 kN

0.955

Gy \',"'{“’v)z

1

1036 + \/(1.026)7  (0.055)’
0.70
a I,
= @) B ——
[

— (w)* - 210000.000 N/mm? -

= 466.72kN

||'IA iy
VM

I." 12.00cm? - 355.000 N/mm?2
466.72 kN

- 1,036
1
®, + ,vr"m,}? = (?1)2

1

114.00cm”

(2.250m)*

05 [+ (i, -02) + (1)]
05 - [1+0210 - (0,95 — 02) + (0.955)" |
= 1.036

114.00cm”

(2.250m)?

1.036 + 1/(1.036)" — (0.955)

= 070

N
£3.1.2(1) M.
Cona
£3.1.3(1)
Kyz
6.3.1.2{1)
6.3.1.2(1), Eq. 6.49
YE
£3.1.2(1)
ks
£3.1.3(1)
k?? e
6.31.2(1)
6.31.2(1), Eq. 6.49
Mng.61

A,
12.00em’ - 355.000 N/mm?
426.000 kN

W, f,

ple * Ty

= 34.00em® - 355.000N/mm?>

12.07 kNm
0.6 | 04 . W,
0.6 + 04 . —0.397
0.441
s - Neea
06« Cup o |1+ (%, - 0_2) y
g B
T
300.37kN
06 - 0441 - |1+ (095 — 02) ——
070 ¢ iT
0.467
N
min | ke, 0.6 < Coe - |1+ 08 ‘—E:
e .3
o m
300.37kN
min | 0.467, 06 - 0441 - |1 + 08 - ——— " __
0.70 - 426-.10"(;3 kM
0.467
T Nc.Ed
ot |1+ (K, —02) - e
T
300.37 kN
0441 . |1 4 (0oss — 2y T T
0.90 - 426.000kN
1.00
0.778
M
min | K Cor = |1 + 08 —<52
. Ny
ta 0 =
TmL
300.37kN
min | 0.778, 0441 . |1 y 08 . — T TR
426.000 kN
0.70 - —T00.
0778
N ga
NRL
g, o Rk
d T
300.37 kN
426.000 kM
0.70 - — 59

1.012

633 Tab 67

6313, Tab 6.7

Tab. B.3

6.33(4)

6.33(4)

6.3.3(4)

6.3.3(4)

6.3.3(4), Eq. 6.61
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M, ea| 6.3.3(4), Eq. 6.62
Mgz = Ke - My
¥
_ oqrg . |-010KNM|
12,07 kNm
1.00
= 0.006
Moz = Mnasz T Musen 6.3.3(4), Eq. 6.62
= 1012 + 0.006
= 1019
N = max(Mgg. Nesa) 6.3.3(4), Eq. 6.61, 6.62
—  max (1016, 1.010)
= 1019
n = 1010 >1°%

Nery Elastic critical force

E Modulus of elasticity
ly Moment of inertia
Lery Buckling length

Ay Non-dimensional slenderness

A Sectional area

Ty Vield strength

@, Value to determine reduction factor x
oy Imperfection factor

Xy Reduction factor for buckling

Merz Elastic critical force

[ Moment of inertia

Lerz Buckling length

Az Mon-dimensional slenderness

o, Value to determine reduction factor x
iy Imperfection factor

Xz Reduction factar

Mgy Characteristic value of resistance to compression
Iz Moment of inertia

Lerz Buckling length

A Non-dimensional slenderness

@z Value to determine reduction factor x,
o Imperfection factor

Xz Reduction factor

Mpk Characteristic value of resistance to compression

Mzpe  Characteristic value of resistance to bending moments

Wpz  Plastic section madulus

Crnz Equivalent uniform moment factor
W, Ratio of end moments
kyz Interaction factor

N g Design compression force

Y Partial factor

[ Interaction factor

Nnes1  Design compeonent for N

Nz 661 Design compenent for M,

Mzeq  Design bending moment {(maximum on segment)
Nes1 Design ratio

Nnesz Design component for N

Nz 662 Design compenent for M,

Nesz Design ratio
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Crty6oBu rnaBHor Hocauda: HEB 280

C023:1.35*LC1+1.50*LC3

Load EN 1990 | CEN | 2010-04
Case Name Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

Tabena 2.5-5 Mepooasna komounayuja onmepeherna CO 23

|=I Design Internal Forces

Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

NEd
Vz,Ed
Vy, Ed
TEd
My, Ed
Mz,Ed

-351.90 kN
-44.38 kN
-0.22 kN
0.01 kNm

-69.68 kNm
-1.12 kNm

Negligible
Negligible

Crnuka 2.5-3 Mepodasne cune 3a OuMeH3uoHUCArbe 21a8H02 cmyba

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability

Bending and buckling about principal axes acc. to EN 1993-1-1, 6.3.3

Ncr.y

by

Ly

Nerz

l)"

= (W)z = -
(Lery)

19270.00 cm®
— (x)? - 210000.000 N/mm? . ———— T

{20.000m)?
—  998.48kN
AT,
\ Ney
N I." 131.40cm? - 355.000 N/ mm?
= 998,48 kN
= 2161

=~ 05 - [1 +o, - ('i', = 0.2) + (i_',)g]
= 05 - [1 L+ 0340 - (2161 — 0.2) + (2_151)2]
~ 3169
1
@, + b.-"'{q:,,)z = (ij)2
1

3169 + 1/(3.169)° — (2.161)’

= (.18

|

= () E-—2
(Lera)®

; 6595.00 cm*

— (x)* - 210000.000N/mm? . 2222

(5.000 m)?

= 5467.56 kN

[A - f,
\'I Ncr.z

[131.40cm? - 355.000N/mm?
= 5467.56 kN
= 0924

. [1 to (-02)+ (;_,)2]

- 05 [1 + 0490 - {0.924 — 02) + (0.924)?]

= 1104

b, + \‘/II[_Q’Z]Z = (’-L)

6.3.1.2(1)

6.3.1.3(1)

6.3.1.2(1)

6.3.1.2(1), Eq. 6.4

6.3.1.2(1)

6.3.1.3(1)

6.3.1.2(1)

6.3.1.2(1), Eq. 6.4
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1

1104 + /(1104 — (0.92)’
— 059
M = oy My
— 7.9 . |-180.78kNm|
= 1300.22kNm

B /1534.76 cm® - 355.000N/mm?
=y 1300.22kNm
= [(.647

b7 = 05- [1 + ooy (:’-—LT = :’jLT.DJ +p (“LT)?:[

= 05 [1+ 0310 (0647 — 0.400) + 0750 - (0.647)

= 0.609
1

L =

Py + \.'II["ULT}2 — i (ELT)
1

0.699 + \,.-"'[0.599)"" — 0750 - (0.647)
= 090

fo= 1—0.5-{1—&}-(1—2- ['I_Lr—u,a)z)

= 1-05-(1-1000-(1-2 (0647 - 0.81"’-)

= 1.000

=

5 _ A
LLT mod f
0.90

.000
.90

Ney = A-f
131.40cm’ - 355.000 N/mm?
= 4664700 KN

|
b

Mypk = Wy, -
= 1534.76cm’® - 355.000N/mm?
= 544 84 kNm
Mope = Waz-f
= 717.57em?® . 3B5.000 N /mm?
= 25474 kNm
M:.Y
Ly = ‘f:‘n_,
—69.75 kMm
151.91kNm

6.3.2.2(1)

6.3.2.2(1)

6.3.2.3(1)

6.3.2.3(1), Eq. 6.57

6.3.2.3(2)

6.3.2.3(2), Eq. 6.58

6.3.3, Tab. 6.7

6.3.3, Tab. 6.7

6.33, Tab. 67

Tah. B.3
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Cmv

Sy LT

Colt

Conz

Ky

—0.459
— 0083
02 (—W) - 08 -q, Tab. B3
02-{— —0001) — 0.8 - —0.450 i & 1+ (2.1, - 06) Nege
0.367 5, - N
Yy
0.4 Tab. A1
351.90 kN
My, v Tab. B.3 = 064l (14 (200824 - 0.8) - —— o
[T 059 - — 5
—69.68 kNm = D744
180.70 kNm
= 0.386 N
ke = min | ke Cog » |1+ 14+ ‘—:
0.9 + 0.1 - gy 7 Tab. B3 - Nee
Tme
= 09 + 0.1 - 0386
= 00939 = min| 0744, 0641 - |1 + 14 - o, dalMRNIL
4664700 kN
M, . Tab. B.3 059 —
M 2 = 0744
—0.62 kNm
e A Negd
~1.12kNm TNest T T
. ik
0.551 "
0.2 + 08 - q,, Tab. B3 _ _ 36LG0KN
A4664.700 kN
0.2 + 0.8 - 0.551 018 - —
0.641 — 0414
; " M, e
N. g Imgsr = W [
G | 1= [, =~ U.Z) TE - =
my + (ry i Elfi LT mod o
ty ~180.78k
- _ oszp . |T180T8KNm|
0.90 544 B4 kNm
351.90kN : 1.00
0400 - |1 + (2161 — 0.2) - —MM M
( ) 0.18 4664.700 kN = 0197
: 1.00 M, e
0.725 st = e g
¥mn
) Neea T |
min | ky, Cwy - |1 + 0.8 - T 7 254.74 kNm
Ly, - i— 1.00
) Ta
= 0.002
min | 0.725, 0.400 - |1 + 08 - % 6.1 Muesr T Mesr T Tusse
oig . J094TO0KN = 0414 + 0.197 + 0,002
\ 1.00
0.532 = 0.613
£.3.3(4) = N ge
TN 62 3 N,
Rk
U6« Ce
e Tm
Tha: B 351.90kN
A664 700 kN
351.90 kN 0.59 - 1.00
060641 - |1 4 (2 0024 06— " 2
i A4664.700 kN — 0.129
1.00
My o |
0.446 My g6
n = ky
My6.62 ¥ My R
6.3.3(4) ELTmod *
N, eg HTH
min [ kys, 0.6« Co - 1+ 14+ —2r |—180.78 kNm|
. — 0083 . —
X
_ 0.90 - 544 84 kNm
1.00
) 351.90 kN = 0.364
min | 0.446, 0.6 - 0641+ |1+ 14 - —— oo
gigg s J2RdRDENE M. ea |
100 LITETTIE N S M
0.446 e
T
Ne £.33(4)
r A —1.12kN
1-01-5%, N = 0.744 - drtagkin]
(Corr — 0.25) -y, - —= 254.74 kNm
Ty 1.00
1010924 BLI0EN — 0003
(0,939 _ 025) - 0.59 4664 700 kN
' ’ ' 1.00 Mg.62 Mgz T Tyasz T Mvase
0.583 = 0129 + 0.364 + 0.003
6.3.3(4) = 0.49%
N, JEd
max | ke, 1 — 01 - - m noo= mak{ngs, Ngszl
(Coir — 025) « g, » —=
[ Comit E Kz e = max(0.613, 0.496)
0.613
max | 0.983, 1 — 0.1 -« SoR00KN 3664700 KN n = 0613 <1~
(0030 — 0.25) . 0.50 - T

6.3.304)

6.3.3(4)

6.3.3(4), Eq. 6.61

£.1,3(4), Eq 6.61

6.3.3(4), Eq. 6.61

6.3.3(4), Eq. 6.61

6.3.3(4), Eq. 6.62

6.3.3(4), Eq. 6.62

6.3.3(4), Eq. 6.62

6.3.3(4), Eq. 6.62

6.3.3(4), Eq. 6.61, 6.62
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2.5.2 JUMEH3UOHUCAIBE EJIEMEHATA Y KAJIKAHCKOM 3UY 13A
MEPOJABHY KOMBUHALINJY

®dacagnu cty6oBu y kankany 1 HEA 160:

C041:1.35*LC1+1.50*LC3+0.90 * LC7

Load Name EN 1990 | CEN | 2010-04
Case Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC7 Vetar - upravno na poduzni zid 0,2 +X Wind

Tabena 2.5-6 Mepooasna xombunayuja onmepeherna CO41

[l Design Internal Forces

Design axial force MEd -34.01 kN

Design shear force Ve, Ed 4.29 kN

Design shear force Wy, Ed -0.05 kN Megligible
Design torsional moment TEd 0.00 kMNm Megligible
Design bending moment Iy, Ed 10.94 kMNm

Design bending moment Mz,Ed -0.10 kNm

Tabena 2.5-7 Mepooasnue cune 3a oumenm3auonucarve gpacaouux cmybosa

Design Check ST3100 | EN 1993 | CEN | 2015-06

1
Stability _ o 3.009 + 4/(3.000)° - (2.069)°
Bending and buckling about principal axes acc. to EN 1993-1-1,6.3.3 4iib
‘ ly 63.12(1 Mo = oy - [Myel 6322(1)
Ny = () E-—— W = 602 |-5141kN
{Lery )’ 02+~ BLALENm|
oy
i ~  300.27kNm
= (r)® - 210000.000 N/mm? . 1E7300cm — o~
(7.800m)? [Way - R, 6322(1)
iy = {
= 5069.94kN A
s — _[533cm? . 355 000 N mm?
o= T \ 300.27 kilm
¥ Nery ~ 0531
/38,77 cm? - 355 000 N/mm? . )
= = = Fém . 6.3.23(1)
=9 560.04 kN #ur L [1 Far - (fu —7ua) + 8- (fr) ] W
~ 1554
- 05 [1 { 0.240 - (0531 — 0.400) | D.750 - (0.531)°
M : T 63.12(1) )
® = 05 |1+ (5, -02) + (%) ] ~ 0628
[ 2] F 1 63.2.31], Eq. 657
~ 05- |1+ 0340 (1.554 — 0.2) + (1.554) J o= : =
L . 2 o
. o dur + o) 9 - ()
1
L 1 6.3.12(1), Eg. 6.4¢ = —————
Ly — 0628 + /(0628 — 0750 - (0.531)"
®, + 1,-'14’,]2 = (:’-.)
- 095
1 ¢ i 2 (7
= ———— o= 1 -05-(1- k- (1 gy (;~_|1 - 08) ) B3]
1938 + \/(L938) — (L554)
_ iR = 1-05-(1- 1000 - (12 (0531 - 08}
1, = 1000
New = (n0-E. —— 3120
- e £.3.2.3(2), Eq. 6.58
Tmes = 5
., 615.60em’ | f
= (r)® - 210000.000N/mm* - —— 0.95
(6.300 m) =
= 321.47kN — 0
= |'IA Ty 6.3.1.3(1) New = Af, 633, Tab 67
R (o = 3877em? - 355.000N/mm?
_/3877cm? - 355000 N/mm? = 1376.340kN
¥ 321.47 kN Maw = Wy -1, 6.3.3, Tab. 6.7
~ 2069 )
= 24522cm® - 355.000N/mm’
3 .32
6, - 05- [1 +oo (i - 02) + (%) ] 6312 = BL.OSKNm
. Mo = W - f, 6.3.3, Tab 6.7
~ 05 - [1 [ 0.400 - {2060 — 02) + (2.069]‘] .
{ ) = 117.63cm® - 355.000 N/mm’
= 3.000 = 41.76 kNm
1 £.3.1.2(1), Eq. 6.4 M Tab. B.3
1i . _ 1 . B

9, + \‘."l(°z]- - {\"'1) Mh"“
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€y

Cony

Uy LT

ConlT

14.82 kNm
51.41 kNm
—0.288

—08 . q,
— 0.8 . —-0.288
0.231

0.4

My i1
10.94 kNm
14.60 kNm
0.750

0.9 + 01 - gy, 7
09 + 0.1 - 0.750

0,975
MS.Z
M.z
0.09kNm
~0.10kNm
—0.804
08 o,
—0.8 - —0.894
0.716
: N gd
Coy - |1+ (2, - 02) -
v ¥y
34.01kN
0400 - |1 + (1554 —02) - ——
( ) 0.32 1376.340 kN
’ 1.00
0.441
N
min | ky, Coy - |1 + 0.8 - cEd
. Nee
- Tz
34.01kN
in| 0441, 0400 - |1 + 08 . — T
e + 032 . 1376.340 kN
' 1.00
0.424
: N, g
06 Cu - |1+ (2-7, - 06) - —
T
34.01kN
06-0716 - |1+ (22069 — 0.6) - W
' 1.00
0.632
N,
min kyz, 0.6 - Coz - |1+ 1.4 - . Told
T NRk
g v
¥m
: 34.01 kN
min | 0.632, 06 - 0.716 - |1 + 1.4 - W
' 1.00
0.510
1—01:3,: Nes
@ 0.25) - ; Naw
(Cotr — 0.25) - 3, » —
T
o OL 2008 - 1376340 kN
(0.975 — 0.25) - 0.19 - =
0.962
N
max | ky, 1 — 0.1 - skd 5
(Cor — 0.25) - g, - —=%
T

.B.3

. Al

L B3

. B3

.B3

LB

6.3.3(4)

6.3.3(4)

6.3.3(4)

6.3.3(4)

ke =

Thig 61

M M6 6L

Minvezn 01

651

Mg 62

Mes2

max | 0.962, 1 — 0.1 - 34.01kN S
(0.975 — 0.25) - 019 - ——
0.982
Ne.eq
Crz - 1+(2-:,—06) ; N
fz © —
¥z
34.01kN
0.716 - |1 22060 —06) — T
i ) 019 . 1376.340KkN
’ 1.00
1.054
N
min | ke, Gz - |1 + 1.4 - aEd
. Nex
T
: 34.01 kN
min | 1.054, 0.716 - |1 + 1.4 - W
! 1.00
0.849
N g4
4o+ MR
it Yol
oL
1376.340 kN
032 « =0
0.076
= k,-,. 2 |My.Ed|
My ri
ALTmod *
T
_ 0424 |—51.41 kNm|
- ' m
i 1.00
= 0.265
|MLEd|
= et
T My
¥m
_ osig. [DALKNm|
ST L6 KNm
1.00
= 0.001

Mng.st T Timyeel T T
0.076 + 0.265 + 0.001
0.342

Ne g4

e K
Ymi
14.01 kN
T 1376.340kN
1m0

My e
M, m

LlTmed *
T

|~51.41 kNm|

B7.05 kNm
095 =50

= 0982 .

= 0.612

M. 4
M. pi

= kx

T
0.11 kNm|
41.76 kNm
100

= 0.849 -

= 0.002

Mgzt Mmyeez T+ Mszsez

= 0134 + 0.612 + 0.002
= 0748

max (Mg Nga)
max (0.342, 0.748)
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o

,_
o
N

B

v,Ed

AT
£
k(
KLTmod
MR
My e
Mz Re

=
N 661
Mty 6.61
My_.Ec
Mz 6.61
M. Eq
Nes1

N 662
Mty 6.62
iz 6.62
Nesz

0.748

0.748 <1+

Elastic critical force

Modulus of elasticity

Moment of inertia

Buckling length

Non-dimensional slenderness

Sectional area

Yield strength

Value to determine reduction factor x
Imperfection factor

Reduction factor for buckling

Elastic critical force

Moment of inertia

Buckling length

Mon-dimensional slenderness

Value to determine reduction factor x
Imperfection factor

Reduction factor

Elastic critical moment for lateral-torsional buckling
Amplifier

Design bending moment {maximum on member or set)
Non-dimensional slenderness

Plastic section modulus

Value to determine reduction factor x
Imperfection factor

Limiting slenderness

Parameter

Reduction factor for lateral-torsional buckling
Modification factor

Correction factor

Modified reduction factor for lateral-torsional buckling
Characteristic value of resistance to compression
Characteristic value of resistance to bending moments
Characteristic value of resistance to bending moments
Plastic section madulus

Factor

Sagging moment

Hogging moment

Equivalent uniform moment factor

Factor

Hogging moment

Sagging moment

Equivalent uniform moment factor

Factor

Sagging moment

Hogging moment

Equivalent uniform moment factor

Interaction factor

Design compression force

Partial factor

Interaction factor

Interaction factar

Interaction factar

Design component for N

Design component for M},

Design bending moment (maximum on segment)
Design compenent for M,

Design bending moment (maximum on segment)
Design ratio

Design compenent for N

Design component for M},

Design component for M,

Design ratio
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dacagne purite y kankany 1 Hybox RHS 120x40x4:

C058:1.35*LC1+1.05*LC2+1.50 *LC6

Load EN 1990 | CEN | 2010-04

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC6 Vetar - upravno na kalkan -0,3 +Y Wind

Tab6ena 2.5-8 Mepooasna komounayuja onmepeherna CO 58

=} Design Internal Forces

Design axial force MNEd 0.04 kN Negligible
Design shear force Vz,Ed 0.00 kN Negligible
Design shear force Wy, Ed 0.00 kN Megligible
Design torsional moment TEd 0.00 kNm Megligible
Design bending moment My, Ed -3.82 kMNm
Design bending moment Mz,Ed -0.25 kMNm

Cnuxka 2.5-4 Mepoodaene cune 3a Oumensuonucarse pacaoune pueie
Design Check SP4100.03 | EN 1993 | CEN | 2015-06

Section Proof
Bending about y-axis acc. to EN 1993-1-1, 6.2.5 | Plastic design

f 6.2.5, Eq. 6.13
Mpyra = Wy -
¥Ymao
~ a120am 355.000 N/mm?
. cm 10{]
= 14.63kNm
. [My edl
My MR
|~3.82 kNm|
14.63 kNm
= 0.261
M = My
= 0.261
n = 0261 =1~

Mg yae Design moment resistance
ply  Plastic section modulus

f, ¥ield strength

Yo Partial factor

Niy Design companent for M,

yed  Design bending moment
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Beprukanmau criperosu y kankany 1 L 50x50x5:

C072:1.35*LC1+1.05*LC2+0.75*LC4+1.50 * LC8

Load

EN 1990 | CEN | 2010-04

Case Name

Action Category

LC1 Stalno opterecenje

Permanent

LC2 Korisno m.k. i stepeniste

Imposed loads - category C: congregation areas

LC4 Sneg 2

Snow/Ice loads - H <= 1000 m

LC8 Vetar - upravno na poduzni zid -0,3 +X

Wind

Tab6ena 2.5-9 Mepooasna komounayuja onmepeherna CO 72

=l Design Internal Forces
Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

MEd 44,22 kN

Viv,Ed 0.00 kN MNegligible
Vu,Ed 0.00 kN Megligible
TEd 0.00 kNm Megligible
Mu,Ed 0.00 kNm Megligible
by Ed 0.00 kNm Megligible

Crnuxka 2.5-5 Mepoodasne cune 3a OuMeH3UOHUCAEe 8EPMUKATIHO2 Chpe2d ) KANKAHY

Design Check SP1100 | EN 1993 | CEN | 2015-06

Section Proof
Tension acc. to EN 1993-1-1, 6.2.3

f,

¥

Nopa = A -

¥ o

—  480cm? -
80cm 1.00

170.400 kN

Miga =  Npira
170.40 kN

N: Ed
Nt.Rd
44.22 kN
170.40 kN
= 0.260

n = 0260 <1v

NpLRd Design plastic axial resistance

A Sectional area

fy Yield strength

Yiag  Partial factor
Mipg Design axial force resistance

Migg Design tension force

355.000 N/mm?

6.2.3 Eq. 6.6

6.2.3(2)

6.2.3, Eg. 6.5
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[Toxnanayva y kankany 1 SHS 70x70x3,2:

C0260: LC1+1.50 * LC7

Load EN 1990 | CEN | 2010-04
Case Name Action Category

LC1 Stalno opterecenje Permanent

LC7 Vetar - upravno na poduzni zid 0,2 +X Wind

Cnuka 2.5-6 Mepooasna kombunayuja onmepeherna CO 260

=} Design Internal Forces
Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability = .3
Bending and buckling about principal axes acc. to EN 1993-1-1, 8.3.3 ¢, = 05- [1 + a, - (Z-_, - 0.2) - (}_2) ]
L = 05 [1+0210 (2033 - 02) + (2033’ |
Ney = (r)F-E. ——
(Ley)’ = 2758
28 i
— (r) - 210000.000N/mm? . S230em G, 1
(4.220 m)? & f . i
o, + /() — (5
= T7252kN () {# ‘)
1
[A - = ;
by = o 2758 + 4/(2.758)° — (2.033)
~ [Ba@em? - 355.000 N/mm’ = 0.2z
V 72.52kN M = a, - [Myg
= A8 = 39336 - |—1.01kNm)|
3 S _
o = 05 |1+ (i, -02)+ (i) } 396.55 kNm
(W, « F
= 05 [1+ 0210 (2033 - 02) + (2033 ] YO i M
VoM
= 2758 ;
B / 21.00cm® - 355.000 N/mm?
—— 1 -y 396,55 kNm
o+ o) - &) = 0137
~ 1 &1 = 05- [1 ¥ oapr - (5.'” = 0.2) - (
2758 + /(2758)" — (2.033) :
= 05 - [1 + D760 - (0.137 — 0.2) + (0.137) ]
- 022
I = 0.486
— 2 _:
N:r,z = (f} 38 S {L }g ) _ 1
L= 4 J|-"|_-|- ; -
] [} 2 =
= (=)} - 210000.000N/mm? - B30, Vortoyy (Bur)” - ("‘LT)
(4.220m)? ;
= T7252kN - O T
0.486 + /(0.486)° — (0.137)°
o [A - H
.‘.1 = vm amd 105
- - ir = min{yy, 1)
(8.44cm? + 355.000 N/mm?
- 7252kN = min(L05, 1)
— 2033 — 100

Crnuka 2.5-7 Mepoodasne cune 3a Oumensuonucare noxianave y Kaikauy I

MEd
Vz,Ed
Vy,Ed
Ted
My, Ed
Mz,Ed

-24.86 kN
-0.99 kN
045 kN
0.15 kNm
-1.01 kNm
-0.62 kNm

AT

)]
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Mpic = A 'F, K = % 01 T . Ne kg
= B44cm? - 355.000N/mm? " * i sy, o
Tmi
- 299620kN - 101 #2083 24 86 kN
Mypk = wP'-Y - f}' (0.400 — 0.25) - 0.22 . %
= 21.00cm? . 355.000N/mm? = 0.480
= T7.45kNm
N
Mo = Wys - 6y key = max|hy 1 — 0.1 - £ .
Cuir — 0.:25) - g, - —=
= 21.00em® - 355.000 N/mm? (Cor e v
- Teskiim = max|0480,1 — 0.1 - 24.86kN
Coy = 06 + 04 W, (0.400 — 0.25) - 0.22 - w
= 06 + 04 . -0.943 = (744
= 0.223
Cny = 04 ke = Cume: |14 (; = 0,2) . N:
g, Ne
Cor = 06 + 04 - LU,,.LT B Thay
= 06 4+ 04 .  -0.043 54 BR
- 0223 = 0400 - |1+ (2033 — 0.2) - 022 . 299620KN
3 1.00
Cour = 04 = 0.681
M. .
ez =
M
hiz ke — min | ke Coe - |1+ 08 . —NeB
_ —0.11kNm 7+ Na
—0.62 kNm pa
— 0182
= min | 0.681, 0.400 - 14+ 08 - &
Cop = 02+ 08:qa, 0.22 . %
= 0.2 + 080182 = 0523
= 0346 N Ed
R '_""N-;
Cre = 04 L2
B 24,86 kN
" Nees ~299.620 kN
ky = Cuy - |1+ (;_, - 0.2} . ;Nm 02 N
T ST
T
24.86 kN
= 0400 - 1+ (2.033 - 0.2) - m = 0.384
022 .
1.00 . L
— 0.681 Ten. = 9 M, R
iy v —
% T
|[—1.01 kNm|
= Oeg oo . TA5kNm
" i IR
ky = min|ky Cm - |1+ 08 ‘—;"m 1.00
o = 0.071
¥
M. g4
7 — . —
24.86 kN I Mzh 61 kvz M
~ min| 0681, 0400 - (1 +08. — =" L CERE
022 . 299.16{213I<N Yo
_ 0523 — oaig . |Z9062KNm|
7.45 kNm
i 1.00
ke = 06 Cue - |1+ (; = 0.2) ; ‘—:Rk = 0.026
L
Y g1 = "Mnest T Mimyesl T Tezsisr
. = 0384 + 0.071 + 0.026
= D06 -0400- |1+ (2033 — 02) - m —  0.480
1.00 N
— 0.409 Tins.62 = NRI-\
gy v
i Thaa
N
ke = min| ke 0.6 Cp - |1+ 08 - ‘—E[\Lk = %
Ey 3 SRS
T 822 1.00
24.86 kN = gEe
= min | 0.409, 0.6 - 0.400 - |1 + 08 - m M, &4
gy, RN R " = ky - | D
100 I My6. 62 ¥ . M,
— 0314 B
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TImz6 62

Tg.62

NCF.'}'

~ .= m

oy

=i
L

'__
~ r
-

=]

a &
H &)

[

-

a .~
W Mg
=]

=

AT

My Ri

|~1.01 kNm|

745 kNm
1.00 - o0

= 0.744 -

= 0101

L=
T
|—0.62 kNm|

7.45 kNm
1.00

= ku

= 0523 -

= 0.044

Mingsz T Mmyesz T Tz
0.384 + 0.101 + 0.044

= 0528

max (g g1. Ngsz)
max (0.480, 0.528)
0.528

0528 =1+

Elastic critical force

Modulus of elasticity

Moment of inertia

Buckling length

Mon-dimensional slenderness
Sectional area

Yield strength

Value to determine reduction factor x
Imperfection factor

Reduction factor for buckling

Elastic critical force

Moment of inertia

Buckling length

Mon-dimensional slenderness

Value to determine reduction factor x

Imperfection factor

Reduction factor for buckling

Elastic critical force

Moment of inertia

Buckling length

Non-dimensional slenderness

Walue to determine reduction factor y

Imperfection factor

Reduction factor

Elastic critical moment for lateral-torsional buckling
Amplifier

Design bending moment {maximum on member or set)
Non-dimensional slenderness

Plastic section modulus

Walue to determine reduction factor

Imperfection factor

Reduction factor for lateral-torsional buckling
Characteristic value of resistance to compression

Characteristic value of resistance to bending moments

kZZ

M 6.61
Nity 651
I'\"'Il'_-,t,Ec
Mhiz 6.61
I"\"‘led
N&.51

N 6.62
Nty 662
iz 6.62
Ne.62

Characteristic value of resistance to bending moments

Plastic section modulus
Equivalent uniform moment factor
Ratio of end moments

Equivalent uniform moment factor
Ratio of end moments

Factor

Sagging moment

Hogging moment

Equivalent uniform moment factor
Interaction factar

Design compression force

Partial factor

Interaction factar

Interaction factar

Interaction factar

Design component for N

Design campanent for M,

Design bending moment {maximum on segment)
Design companent for M,

Design bending moment {maximum on segment)
Design ratio

Design component for N

Design campanent for M,

Design companent for M,

Design ratio
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Hanspatna rpena IPE 240:

C052:1.35*LC1+1.50*LC6

EN 1990 | CEN | 2010-04
Load Name | |
Case Action Category
LC1 Stalno opterecenje Permanent
LC6 Vetar - upravno na kalkan -0,3 +Y Wind
Tabena 2.5-10 Mepooasna kombunayuja onmepeherna CO 52
£ Design Internal Forces
Design axial force NEd 0.08 kN Negligible
Design shear force Vz,Ed 0.00 kN Negligible
Design shear force Vy,Ed 0.00 kN Negligible
Design torsional moment TEd 0.00 kNm Negligible
Design bending moment My, Ed 0.83 kNm
Design bending moment Mz, Ed -3.82 kNm

Cnuxka 2.5-8 Mepooasne cune 3a Oumensuonucare Hadspamue peoe

Design Check SP6500.04 | EN 1993 | CEN | 2015-06

Section Proof
Biaxial bending and shear acc, to EN 1993-1-1, 6.2.9.1 and 5.2.10 | Plastic design

Mpiy.rd

MN,L,Rd

=]
Il

Tz

fy
= Wy - n o= 0145 <1+
¥
355.000 N/mm? : .
=  366.76cm’ - T Mg yre Design moment resistance
' Wy Plastic section modulus
= 150.20kNm Ty Yield strength
W fy Ymo Partial factor
- plx Yo MD'.Z-RC' Design moment resistance
, 355.000 M/mm?* Wz Plastic section madulus
= 7392cm” - — 100 o Parameter introducing effect of biaxial bending
' Parameter introducing effect of biaxial bending
26.24 kN
= E m n Ratio of design axizl force to design plastic resistance
) iy Design component for M,,
5 My_Ec Design bending moment
il Mz Design compenent for M,
970,000 M;gq  Design bending moment
0.00
max (B, 1)
max {0.00, 1)
1.00
( [My )
M pl.y. el
|033 kNm| ) ron
130.20 kNm
0.000
( [M: g4 ) )
Mp!.z_lid
—3.82kNm]|y "™
26.24 kNm
0.145
Ty T TIMz
0.000 + 0.145
0.145
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®dacagnu cty6oBu y kankany 1 IPE 220:

2.5.3 JUMEH3UOHUCAIBE EJIEMEHATA Y KAJIKAHCKOM 3UAY 2 3A
MEPOJABHY KOMBUHALINJY

C044:1.35*LC1+1.50*LC3+0.90 * LC10

Load

EN 1990 | CEN | 2010-04

Name
Case Action Category
LC1 Stalno opterecenje Permanent
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC10 Vetar - upravno na kalkan -0,3 -Y Wind

Tabena 2.5-11 Mepooasna kombunayuja onmepeherna CO 44

=l Design Internal Forces

Des
Des
Des
Des
Des
Des

ign axial force
ign shear force
ign shear force
ign torsional moment
ign bending moment
ign bending moment

MEd
Vz,Ed
Wy,Ed
TEd
My.Ed
Mz,Ed

-37.01 kN
2.79 kN
0.00 kM Megligible
0.00 kMNm Megligible
-1.22 kNm
0.00 kMm Megligible

Cmuxka 2.5-9 Mepooasne cune 3a oumensuonucarwe pacaonux cmyb6osa

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability
Bending and buckling about principal axes acc. to EM 1993-1-1, 8.3.3

Ny

Ky

Nerz

ly

(r)* - E -
(L(‘.)'}z
4q
{r)? - 210000.000 N/mm? . 21/2:00€em”
(7.800m)?
044,33 kN
IIIA ! f)‘
\'I Nery
I."33.3?cm2 - 355.000 N /mm?
\V 944.33kN
1.120

05 - [1 +a, - (n, - 02) + (;_y}z}
05 [1+0210 - (1120 - 02) + (1120 |
1.224
1
o, + ...,.-"{q:,,f - (Iy)z
1

1224 + 4/(1224)° — (1.120)’

0.58
I
(=) -E- _
(Lerz)”
4
(w)? - 210000.000N/mm? . 204:90€m”
{5.300 m)?
151.19 kN
I,"A - f,
\" Ncr,z
[33.37em? - 355,000 N/mm?
: 151.19 kN

b,

et

@7

KT

= 2799

- 05 - [1 + o - (i, - 02) + (;.',)2]
= B [1 + 0.340 - (2790 — 0.2) + (2.799)2]
~  4.860
1
o, + .lv,.-"[_-:’,]2 - (.‘7.1)2
1

4.860 + ,,.,-"'[:1.350)2 — (2.799)°

= o1

= oy |Mygdl
= 841 . |—19.75kNm|
= 166.05kNm

o [Way

VoM

[285.48cm? . 355.000 N/mm?
= 166.05 kNm
~ 0781

= 05 [1 + g (iu = *_-LT-'JJ 8- (i”):]

= 05 - {1 + 0.340 - (0.781 — 0.400) + 0.750 - [0.781)2]

= 0.794
1

By + 1‘|."|I(¢'LT}2 — B (:'_'LT)?

1

0.794 + \,.-"(0.794}? — 0.750 - (0.781)°

= 0.83

P 1_0_5_(1_kc}.(1_2-(i.LT—0_3)2)

= 1-05-(1-080)-(1-2-(0781 — 08))
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= 0.910 = 0.956
) T - M. gd
TlTmed = 5 Mngsr = _ﬂ'l?t-k_
_ 083 & Tat
0.810 B 37.01kN
= 081 0.58 1184.640kN
Nee = A ) 1.00
—  3337cm? - 355.000N/mm? = O
= 1184.640kN _ i My e
MMmyser = Ly ME"R“
Mypre = wplry 'fnr LLTmed * vl
¥ h1
= 285.48cm® - 355.000 N/mm? 19.75 kNm|
—-19. m
= 101.34kNm = 0417 - T 10134KkNm
091l . —
M, 1.00
BT Wy, = 0089
2.70kNm
= o Hg, L
1075 kNm £.61 NE.5L Myt 61
= —0.137 = 0.054 + 0.089
= 0.143
Cry = 02:(-W) - 08-q,
M.
= 02-(- —0002) — 0.8 - —0.137 Tnegy = ———
) Mri
~ 0110 L AT
T
Cmy = 04 B 37.01kN
M7 o1l - 1184.640kN
Ty LT Moam 1.00
e 0.276
_ —1.22kNm -
" T5.44kNm . [My e
- 0224 Tger = Ray - M,y
ELTmod °
Corr = 09+ 01 gy - (142 Wy1) Y
= 09 + 01 0224 . (1 + 2. —0.029) — 0056 . __I-1eokhim]
101.34 kNm
= 0879 0.91 . '—Tﬁa—r
= 0.205
C - I‘\'L:.Ex:l
by = Gy - |1+ ("v - U.2) ' W Weez = Tineez T Tmyssz
Y v = 0276 + 0.205
= 0.481
= 0481 <1+~
37.01kN 1 =
= 0400 - |1+ (L120 — 0.2) - mllw
1.00 Nery Elastic critical force
= 0420 E Modulus of elasticity
by Moment of inertia
N )
ky = min|ky, Coy - |1+ 08 - ‘—': Loy Buckling length
o Tl Ay Mon-dimensional slenderness
M A Sectional area
f, Yield strength
3701kN ¥ 1e g
= in|0420, 0400 - |1 +08 ——M—
s 055 . 1184.640kN @y Value to determine reduction factor y
Lo Imperfection factor
= 0417 ) )
Ky Reduction factor for buckling
hy = 1-01-%, - Ness i Merz  Elastic eritical force
(Cour — 0.25) - 3, - Ti I Moment of inertia
ML
1019700 17.01 kN Lerz Buckling length
= — 0.1 -2799 - X . )
(0.870 — 0.25) - 0.11 - 1184.640kN - MNon-dimensional slenderness
1.00 @, Value to determine reduction factor
= [ Imperfection factor
Xz Reduction factor
N
Ky = max|ky, 1 — 01 - A M, Elastic critical moment for lateral-torsional buckling
' (Coir = 0.25) - 7, - Sm -
miT g M Clep Amplifier
My Eq Design bending moment (maximum on member or set)
— max|087,1-01- 37.01kN s At Non-dimensional slenderness
(0.879 — 0.25) - 0.11 - T
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By

N 661
Mty 661
My_.Ec
Ne.g1

M 662
Mty 6.62
Ne.62

Plastic section modulus

Value to determine reduction factor x
Imperfection factor

Limiting slenderness

Parameter

Reduction factor for lateral-torsional buckling
Modification factor

Corraction factor

Modified reduction factor for lateral-torsional buckling
Characteristic value of resistance to compression
Characteristic value of resistance to bending moments
Factor

Sagging moment

Hogging moment

Equivalent uniform moment factor

Ratio of end moments

Factor

Hogging moment

Sagging moment

Equivalent uniform moment factor

Ratio of end moments

Interaction factar

Design compression force

Partial factor

Interaction factar

Design compenent for N

Design compenent for M,

Design bending moment {(maximum on segment)
Design ratio

Design compeonent for N

Design companent for My

Design ratio
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dacaane purie y Kankanckom 3uay 2 Hybox RHS 120x40x4:

C053:1.35*LC1+1.50*LC7

EN 1990 | CEN | 2010-04
Load Name | |

Case Action Category

LC1 Stalno opterecenje Permanent

LC7 Vetar - upravno na poduzni zid 0,2 +X Wind

Tabena 2.5-12 Mepooasna komounayuja onmepeherna CO 53

|-l Design Internal Forces

Design axial force MEd
Design shear force Vz,Ed
Design shear force Vy,Ed
Design torsional moment TEd
Design bending moment My, Ed
Design bending moment Mz, Ed

0.21
0.00
0.00
-0.01
-3.85
-0.25

kM

Negligible
Negligible
Negligible
Negligible

Cnuxka 2.5-10 MepooasHe cune 3a oumeH3uoHucarve gpacaoue puaie y Kaikamy

Design Check SP4100.03 | EN 1993 | CEN | 2015-06

Section Proof
Bending about y-axis acc. to EM 1993-1-1, 8.2.5 | Flastic design

Mgy rd

rll'u1:|r -

= wpl,:,' .

Yo
355.000 N /mm?
1.00

41.20em? -
14.63 kNm
[My £d]

Mgty R

[—3.85 kNm|
14.63 kNm
0.264

My

0.264

0.264 <1+~

Design moment resistance
Flastic section modulus
Yield strength

Partial factor

Design component for My,

Design bending moment

6.2.5, Eq. 6.13
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Beprukanau criperosu y kankanckom 3uay 2 L 50x50x5:

C072:1.35*LC1+1.05*LC2+0.75*LC4+1.50 * LC8

Load

EN 1990 | CEN | 2010-04

Case Name

Action Category

LC1 Stalno opterecenje

Permanent

LC2 Korisno m.k. i stepeniste

Imposed loads - category C: congregation areas

LC4 Sneg 2

Snow/Ice loads - H <= 1000 m

LC8 Vetar - upravno na poduzni zid -0,3 +X

Wind

TabGena 2.5-13 MeponasHa komOuHanuja ontepehema CO 72

=) Design Internal Forces
Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

MEd 4468 kN
Vv, Ed 0.00 kN
Vu,Ed 0.00 kN
TEd 0.00 kMNm
M, Ed 0.00 kNm
Ny, Ed 0.00 kNm

Megligible
Megligible
Megligible
Negligible
MNegligible

Cmuxka 2.5-11 Mepooasue cune 3a OumeH3UOHUCAIbe BEPMUKATHOZ CRpe2d Y KAIKAHCKOM 3U0y

Design Check SP1100 | EN 1993 | CEN | 2015-06

Section Proof

Tension acc. to EN 1993-1-1, 6.2.3

f,

¥

Ngpa = A -

¥wo
= 480cm? -

170.400 kN

Miga =  Npira
170.40 kN

Npipd Design plastic axial resistance

A Sectional area
v Yield strength

Yiag  Partial factor

Mipg Design axial force resistance

Migg Design tension force

355.000 N /mm?
1.00

6.2.3, Eg. 6.6

6.2.3(2)

6.2.3, Eg. 6.5
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2.5.4 JUMEH3UOHUCAIBE EJIEMEHATA Y IOAYKHOM 3UY 3A
MEPOJABHY KOMBUHALINJY

Beprukanau criperou y nmogykuom 3uay L 50x50x5

C086:1.35*LC1+0.75*LC4+1.50 * LC10

Load Name EN 1990 | CEN | 2010-04
Case Action Category

LC1 Stalno opterecenje Permanent

LC4 Sneg 2 Snow/Ice loads - H <= 1000 m
LC10 Vetar - upravno na kalkan -0,3 -Y Wind

Tabena 2.5-14 Mepooasna kombunayuja onmepeherna CO86

= Design Internal Forces
Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment

Design bending moment

MEd
Vv,Ed
Vu,Ed
TEd
Mu,Ed
My, Ed

111.71 kN
0.00 kN Negligible
0.00 kN Negligible
0.00 kNm Negligible
0.00 kMNm Megligible
0.00 kMNm Megligible

Cnuka 2.5-12 Mepooasne cune 3a oumeH3uoHucaroe 6epmuKaIno2 cnpeza y noOYICHOM 3U0y

Design Check 5P1100 | EN 1993 | CEN | 2015-08

Section Proof

Tension acc. to EM 1983-1-1,

Npi Ra

N: ka

Nt £d

6.2.3

f

¥

- A

Yo

~  4.80cm? -
80 cm 1.00

170.400 kN

= Npird
17040 kN

111.71 kN
170.40 kN
0.656

0656 <1+

Design plastic axial resistance
Sectional area

Yield strength

Partial factor

Design axial farce resistance

Design tension force

355.000 N/mm?

6.2.3 Eq. 6.6

6.2.3(2)

6.2.3, Eq. 6.5
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®dacagau cTy00BHU y moayxkHoM 3uay IPE 220:

C080:1.35*LC1+0.75* LC3+1.50 * LC10

Load EN 1990 | CEN | 2010-04
Case Name Action Category
LC1 Stalno opterecenje Permanent
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC10 Vetar - upravno na kalkan -0,3 -Y Wind
= Design Internal Forces
Design axial force MEd -17.58 kN
Design shear force Vz,Ed 11.74 kN
Design shear force Vy,Ed 0.01 kN Negligible
Design torsional moment TEd 0.00 kNm Megligible
Design bending moment My, Ed -0.42 kNm
Design bending moment Mz Ed 0.00 kNm Negligible
Design Check ST3100 | EN 1993 | CEN | 2015-06
= 2.641
Stability i i
Bending and buckling about principal axes acc. to EM 1993-1-1,633 ¢, = 05 - [1 + oo, - (}., - 0.2) + (}.,) }

I\'
LE . !

Nery
(Lery )?

(m)?

{r)® - 210000.000 N/mm? - -
(10.000 m)

574.53 kN

|II A ' ffl'

“y ‘llll Ncl.)‘

I."33.37 cm? - 355.000 N/mm?
' 574.53 kN

= 1.436

-~ 05- [1 +a - (1, - 02) + (;.Y)z]

&,

2772.00 em’

- 05 - [1 + 0210 - (1436 — 0.2) + (1.435)"']

1.661
1
@, + 1..""{@’?)2 - (I?)?
1

Ly

1661 + /(1.661)° — (1.436)°

0.40
I;
“—cr,a:l

N:l.z = (ﬂ' }2 - E-

(=]

204.90em”

)% - 210000.000 N/mm? -
2
{5.000m)

169.87 kM

- [A A,

: = ‘l" Ncr.z

B /33.37cm? - 355.000 N/mm?
-y 169.87 kN

pe

s B §

05 - [1 + 0.340 - (2.641 — 0.2) + fz.ﬁ-u)?J
4.402

2

2402 + ,/(4.402)" — (2.641)
0.13

gy |Myedl
1.34 . [38.50kNm)|
51,54 kNm

Wy - 4,
Vo

[285.48cm - 355.000N/mm?
¥ 51.54 kNm
1.402

0.5 - [1 + oot [:.::-LT = ’-;-LT.I:I) + B [:;'_-LT)2:|

0.5 - [1 4+ 0.340 - (1.402 — 0.400) + 0.750 - (1.402)2}

1.408
1

Pr + 1k,-"ll['“-"Lr}2 = i (ELT)?

1

1.408 + \,.-"rl.ans}z — 0.750 - (1.402)°
0.47

= Yo 08 & f1o=k) (1 =y (i-'u = 0.5)2)

= 1-— 08 .(1— To0b) - (1 — 2. (1402 — 0.8)2)

1.000

114



Huxona Typyauh I'P19/2019

LLT mod

M, gi

M., g

i

IIs.;u-.LT

5.2

hr

047
1.000
= 047
= A,
—  33.37cm? - 355.000N/mm?

= 1184.640kN
Wy - f
—  285.48cm’ - 355.000 N/mm?
= 101.34kNm

¥

= Wy o fy
= 58.1lcm’ - 355.000N/mm?
= 20.63kNm
My
M.,
—0.43kNm
3649 kNm
= —0.011

= 09 +01- g,
= 09 + 0.1 . -0.011
= 10.899

Mgy
Myt
28.78 kNm
38.50kNm
= (.748

= 02408 a,r
= 02+ 080748
= 0.798

MSJ

Mz

—0.01 kNm
0.05 kNm

= 0242

Ky = Gy

= 0899 - |1+ (1436 — 02) -

= 0.8 w

5.2

= —0.8 - —0.242

= [.194
= D4

17.48 kN

1184640 kN
0.40 - 3w

= (.940

= min | 0.940, 0.890 .

min | kyy, Cny < |1 + 0.8 - Eiid

17.48kN
108 —M
0.40 - 1184.640 kN

100

= 0.925

ke = 06 Che -

= 06 - 0400 -

Ne 4
New

LT

1+(2‘}.‘—D.6)-

Le "

17.48 kN
1+ (2 2.641 — 086) -

013 - =45

= 0371

ke = min| ke 06 Cp -

NL.Ed

1+14 -
o B

Tt

1184.640 kN

17.48kN
= i 0.371, 0.6 - 0.400 - |1 14 —
me T s 1B4640KN
! 1.00
= 0.279
N,
ky = 1-01-%,. = s
(Cort — 025) - 3, - —=
Tm
= 1-0d-2m S 1184 640kN
(0.798 — 025) - 013 - =
= 0.944
N
ky = max|ky 1 — 01 - < &
(Cour — 025) + 7, - —=
Y
17.48 kN
= nke] 000, 1.~ 01 1184.640 kN

(0.798 — 0.25) - 0.13 -

1.00
= {.979
N
ke = G 1+(2-9.z—n,ﬁ)-‘—£;
Rk
T v
17.48kN
— 0400 |1+ (2-2681 —06) - ———
013+ 11341,?;}0 kN
= 0.619
N
ke = min | ke Coe - [1+ 14 —2
Nee
Tm
17.48 kN
= min|0619, 0400 |1 + 14 —M
4.
013 - llslﬁuft}OkN
= 0.465
Meed
Mg 61 —m
o Y
B 17.48 kN
B 1184.640 kN
0.40 - o
= 0.037
i " M, g4
Myb6L = vy M, 5
AR e —
T
50 kN
T
0.47 - 101.34 kNm
’ 1.00
= 0.745
L=
nzest = Kyt m
¥
= e 0.05 kNm|
- 20.63 kNm
1.00
= 0.001
Tear =  Minest T Timyesl T TiMassl
= 0.037 + 0.745 + 0.001
0.783
Nr_.Ed
Mnesz = —ﬁ;k—
P —
& i
B 17.48 kN
N 1184.640 kN
0.13 - T
= 0117
n _ k B |M1.Ed|
Myb 62 2y 7”'”“
ELT.mod *
¥
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[38.50 kNm|

101.34 kNm

AT —
047 1.00

= 0979 -

= 0.788

M4
IMz6.62 kKer - My
'z,

Tmy

0.05 kNm|
20.63 kNm
oo

= 0.465 -

= 0.001

Neez = nssz T Mmyesz T Vzsee
0.117 + 0.788 + 0.001
0.906

noo= max(ngg. Neea)
—  max(0.783, 0.906)
= 0.906

n o= 0906 <1v

Nery Elastic critical force

E Modulus of elasticity

ly Moment of inertia

Lery Buckling length

Ay Non-dimensional slenderness

A Sectional area

T, Yield strength

oy Walue to determine reduction factor
o Imperfection factor

Ky Reduction factor for buckling

Nerz Elastic critical force

I2 Moment of inertia

Lerz Buckling length

A Non-dimensional slenderness

@, Value to determine reduction factor

Oy Imperfection factor

Xz Reduction factor

Mer Elastic critical moment for lateral-torsional buckling
e Amplifier

My g Design bending moment {maximum on member or set)
AT Mon-dimensional slenderness

Wy Plastic section modulus

@7 Value to determine reduction factor

o7 Imperfection factor

Aro Limiting slenderness

B Parameter

xT Reduction factor for lateral-torsional buckling
f Modification factor

ke Correction factor

XTmod Modified reduction factor for lateral-torsional buckling
Mgy Characteristic value of resistance to compression

My 2 Characteristic value of resistance to bending moments
Mz Ric Characteristic value of resistance to bending moments
Wiz Plastic section modulus

Oy Factor

My Hogging moment

Mgy Sagging moment
Crry Equivalent uniform moment factor
Ogyr  Factor

Mgyt Sagging moment

Myt Hogging moment

Cont Equivalent uniform moment factor
Oz Factor

M2 Sagging moment
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dacazgne purite y noayxxHoM 3uay Hybox RHS 120x40x4:

C054:1.35*LC1+1.50*LC8

Load EN 1990 | CEN | 2010-04
Case Name Action Category

LC1 Stalno opterecenje Permanent

LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tab6ena 2.5-15 Mepooasna xombunayuja onmepeherva CO54

£l Design Internal Forces

Design axial force MEd
Design shear force Vz,Ed
Design shear force Vy,Ed
Design torsional moment TEd
Design bending moment My, Ed
Design bending moment Mz,Ed

0.00 kN Negligible
0.00 kN Negligible
0.00 kN Negligible
-0.01 kMm Negligible
-5.40 kMNm
-0.25 kMNm

Cmuxka 2.5-13 Mepooasne cune 3a oumen3uonucare gpacaoue puaie y noOOYHCHOM 3U0y

Design Check SP4100.02 | EN 1993 | CEN | 2015-06

Section Proof

Bending about y-axis acc. to EMN 1893-1-1, 6.2.5 | Plastic design

rfl'
Moyre = Way -
¥man
 4120em’ - 355.000 N/mm’
1.00
= 14.63kNm
[My gdl
vy = Mol y e
|—5.40 kNm)|
T 14.63kNm
= 0.369
M = My
= 0.369
n = 0369 <1~

Mgy ra Design moment resistance
Wy, Plastic section modulus

y Yield strength

¥iao Fartial factor

My Design compenent for M,

Myes  Design bending moment

6.2.5, Eq. 6.13
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2.5.5 JUMEH3UOHUCAIBE EJIEMEHATA Y POXKIbAYAMA 3A
MEPOJABHY KOMBUHALINJY

JrmeHn3nonuncame eneMmenara y poxxkmaun [10C P1

l'opwmu nojac poxmaue [1OC P1

C028:1.35*LC1+1.05*LC2+1.50*LC3+0.90 * LC6
Load EN 1990 | CEN | 2010-04
Case Name Action Category
LC1 Stalno opterecenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC6 Vetar - upravno na kalkan -0,3 +Y Wind

=} Design Internal Forces

Design axial force MEd -29.45 kN
Design shear force Vz,Ed 3.65 kN
Design shear force Wy, Ed -0.20 kN
Design torsional moment TEd -0.03 kMm Megligible
Design bending moment Iy, Ed -0.88 kMNm
Design bending moment Mz,Ed 1.7 kNm
o i ’ 4\ 2
Design Check ST3100 | EN 1993 | CEN | 2015-06 by = OB [1 s (.{_l _ U.z) . (}_z) ]
Stability 2
Bending and buckling about principal axes acc. to EN 1993-1-1, 6.3.3 = 05 [1 + 0.210 - {0.567 — 0.2) + (0.567) ]
= 0.699
ly
Ney = (w)-E- — s 1
i (@) -
— (r)? - 210000.000N/mm? - m v
{1.500m) _ 1
= 1842.33kN 0.699 + /(0.699)° — (0.567)°
S L = 090
by = 4[—
s Mo At
_ I."lﬁ.?ﬂcmz . 355.0[}0N,-“mm2 = 16.70cm? - 355.000N..-’mm2
y 1842.33 kN _ 592.850KkN
= 0.567
5 Myge = Wy - fy
®, = 05- [1 +a (5, —02) + (1) ] = 53.00cm® - 355.000N/mm?
" = 18.82kNm
— 05. [1 + 0210 - {0.567 — 0.2) + [0.55?)‘]
— Mope = Wy - f
' = 53.00cm? - 355.000 N/mm?
= . B = 18.82kNm
i/ 2
! t _[;
&y + \ (®,) (,) . _ M,y
1 * My
- e 0.30kNm
4+ I 2 — 2 = N T S L
0699 + 1/(0.699)° — (0.567) Ak
= 090 = 0449
Nez = (m) - E. l; - Coy = 01 —08-u0,
(Lerz) = 01— 08 - -0449
4
— (x) - 210000.000 N/mm? . 200-00€m ~  0.450
(1.500m)?
—  1842.33kN S = DO B4,
) = 06 + 04 - 0907
= [A-H - 0963
F B \" Ncr,z
[16.70cm? - 355.000 N/mm?® - NeEa
=y 1842.33KkN ky = Cm |1+ (3 - 02) T Nee
- 0567 I S
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20.45 kN = : Mgl
- 040 |14 (067 - 02) . — st = B=" Ty
0.90 . Y
~ 0468 1.20kNm|
= B
1.00
Ky = 'min by Grpe |1+ 08 N‘—Eh‘l’ _ 0040
o i
-y
Y 661 Nnest T sl T Nhizser
= 0.055 + 0.021 + 0.040
= min | 0.468, 0.459 - |1 + 0.8 - % _ a7
0.90 - =g i
=  0.468 fhigay = '—lqr;
Tm
ke = 06:Cu- |1+ (i.', = uz) M:",: _ 29.45kN
R 592.850 kN
p el Bl
L 090 1.00
= 0058
20.45kN
- 06 - 0963 |1+ (0567 - D2} ———————— -
I( " gog . F92.850kN . My ga
' 100 TMysz = My m
= 0589 o
o261 . |=0-86 kNm]
N = 0 AT
ke = min | by 06 Coy - 1+0.B‘L—E|;m( E*jlzt%“_m
Yos .
e = 0.m3
; 20,45 kN Mz b
= 589, 0.6 - 0.963 - A — 2 = bk
min | 0.589, 0.6 - 0.963 1+08 . 502 850K M et 62 WMo
’ 1.00 T
- osE oo . [1:29KNm|
: 18.82 kNm
M ga 1.00
Ky 0.6 - C,, 1 3, —aa) =18
il ( b ) . Ny = 0.067
¥ .
M1
Nesz =  Muese T Thses T Tuizsee
= 06045 - |1+ (0567 — 02} - % = 0.055 + 0.013 + 0.067
o = 0.135
G 100
= 0.8 noo= maxingg. Mg
= max(0.117, 0.135)
N = 0
by min | ky, 0.6 « Cpy 14 0.8 . ‘-E;; 0.135
T T— n o= 0135 <1v
¥an
= min|0.281, 0.6 - 0.459 - |1 4 0.8 - . Nery Elastic critical force
592,850 kN N
0.90 - T E Modulus of elasticity
— 0181 ly Moment of inertia
Lery Buckling length
K c 14 (} 02) Nea Ry Non-dimensional slenderness
2z = L i} i
¥ E Iy Sectional area
T f Yield strength
29,45 kN oy Value to determine reduction factor 3
- 0063 . |1 (0867 - 02) . —— . i
0.90 « 592.850 kN Imperfection factor
100 Xy Reduction factor for buckling
= 0.2 o
Nerz Elastic critical force
N Iz Moment of inertia
. e, Ed
ke = min | kg, Coe - |1 + 0.8 - N Lars Buckling length
C K, Mon-dimensional slenderness
SEAE N o, Value to determine reduction factor x
= min | 0.982, 0963 - |1 + 0.8 - m o Imperfection factor
gog IS TF
1.00 Az Reduction factor
= fa2 Npk Characteristic value of resistance to compression
est = ._N,.‘.Ei._. My_Rk Characteristic value of resistance to bending moments
y N "
Ly * }.ﬂ Wpy  Plastic section madulus
M1
20,45 kN M;pe  Characteristic value of resistance to bending moments
" o0 . 020N Wy Plastic section modulus
L0 By Factor
—  0.085 )
Msy Sagging moment
_ i My £ M hoaai :
Mimygsr = Ky o WMo hy ogging momen
v Crny Equivalent uniform moment factor
R |—0.86 kNm| Crrz Equivalent uniform moment factor
' 18.82kNm 4, Ratio of end moments
1.00
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kyy Interaction factar

MNeeg Design compression force

Y1 Partial factor

kyz Interaction factor
by Interaction factor
k2 Interaction factar

Nnesr  Design compenent for N

My 661 Design component for M,

M-_.,,Ec Design bending mement (maximum on segment)
Nzes Design component for M,

Mz Eq Design bending moment {maximum on segment)
Ne.g1 Design ratio

Nyesz  Design compenent for N

Ny 662 Design component for M,

Nuzegz Design compeonent for M,

Ng.62 Design ratic

Jomwu nojac poxmaue [IOC P1 SHS 100x100x3,6

C029:1.35*LC1+1.05*LC2+1.50* LC3+0.90 * LC7

Load Name EN 1990 | CEN | 2010-04

Case Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

LC7 Vetar - upravno na poduzni zid 0,2 +X Wind

Tabena 2.5-16 Mepooasna xombunayuja onmepeherna CO29

[=}" Design Internal Forces

Design axial force MEd -48.05 kN

Design shear force Vz,Ed 0.51 kN

Design shear force Vy,Ed -0.08 kN Megligible
Design torsional moment Ted -0.02 kiNm Megligible
Design bending moment My, Ed -0.39 kNm

Design bending moment Mz, Ed 0.09 kNm

Cnuka 2.5-14 Mepooasne cune 3a oumenszuonucarse ooree nojaca podcroade [10C Pl

Design Check ST3100 | EN 1993 | CEN | 2015-06 g 1

Ly —_—
Stability & + /(&) - (y)
Bending and buckling about principal axes acc. to EN 1993-1-1,6.3.3 1

| 0.656 + /(0.656)° — (0.499)"
Ney = {.,T)? E . —1

(Lc-,ylz = 092
4 2 Iz
= (m)* - 210000.000 N/mm? - 212.00em’ Nez = (7)) - E- TG
{1.500 m}z ]
= 1952.87kN — (x)? - 210000.000N /mm? . 222:00em
. {9.000m)?
I AN —  54.25kN
¥ \ Ny
i 7 - |'IA i fv
_ i 13.70cm? . 355.000 N/mm? b, = 'IN—
=y 1952.87 kN V N
= 0.499 N [13.70cm? - 355.000 N/mm?
, =Y 54.25kN
b, = 05- |:1 + a, - (}_y - D.E) + [:}.y) :| — 2904
2 2
= 05. [1 L0210 - (0493 — 02) + (0.499)?] ¢, - 05- [1 +o, - (1, - 02) + (;) }
= 0656

- 05 - [1 + 0,210 - (2.994 — 02) + (2.994)?]
~ 5276
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1
2 = 48.05 kN
! — %2 = s i = Ol S
4 ‘-f‘r-%]a B (;) 0.6 - 0.400 - |1 + (0,499 — 0.2) 486, 3501
092 =0
) i
= . — 0248
5.276 + \.."'[5.2?6}2 — (2.004)°
= 0.10 N
key = min|ky, 0.6+ Co - |1+ 0.8 - ‘—Eh‘l'
Nege = A -, 1, - ;Et
= 13.70em? - 355.000 N/mm? M
= 486.350kN :
= min | 0.248, 0.6 - 0.400 - |1 + 08 - %
M = W - f, R i ot
v. Rk phy ¥ R0z 1.00
—  49.50em’ - 355000 N/mm? = ok
= 17.5TkNm
- F ; N
M. Woiz - § ke = Cmeo |1+ (3, —02)- S
=  49.50c¢m? - 355,000 N/mm? i oRE
= 17.57kNm T M1
M,y B 48.05 kN
Gy = = 0920 |1+ (200 - 02)  —— s
g 010 —55—
—0.05 kNm A
= T0.39kNm = 3.305
= 0129
N
Coy = 0.2+ 08 -, ke = min | ke, Crc o |1+ 08 —S0—
Rk
= 02+ 08-0129 T
0.304
48.05 kN
= = min|3.395 0929 - |1 +08. ————
Cony 0.4 min £ 10 . 480350kN
. M . : 1.00
e T M, = 1.635
_ 0.10kNm B N, e
0.34 kNm Thest < T
i, e
~ 0287 " Y
Ca = 09+ 010, = %
= 09 + 01 - 0287 0.92 - —Fo—
= 0929 — 0107
: Negd [M, eq |
Ky = Coy - |1+ (3, —02) ———— N = R A
( ¥ } - |r\|l My6.6i ¥y My ri
" T
= 0400 |1+ (0499 — 0.2) 43;085;;450““ = 0413 - %
T 1.00
= 0413 — :
. N, [M, |
By min | by Gy - |1+ 08 _“‘[5; Nmessr = Kz ﬁ
. Tea vl‘-;'ll
0.34 kN
=~ min | 0.413, 0.400 1+ 08- _—434%51 = 0.081 - Wkl\;:'l
M T 1w
— 0413 — 0019
- M. Ed .61 Mines: T Miyesr T Taes
= e (1) - Na — 0107 + 0.009 + 0.019
1w - 0.135
. 48.05kN N
= 06 -0926. |1+ (2994 —D2)  ——M ', Ed
ai . S e T N
— 2037 T Y
B 48.05 kN
. N ~ 486.350kN
by min | bye 0.6 « Cop - |1+ 0.8 - e 0.10 e
Fahime
T = 0.950
48,05 kN My eq
-~ min[2.037,06- 0929 |1+4+08- —— Npsez = oy - oo —
— 4ae,laégm M, 2
~ pos1 L |
B |~0.39 kNm
” = 028 S kNm
Ky = 06-Cu |1+ (5, —02) = 100
) I
Y = 0.005
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Tt 62

.62

Nery
E

¥

Ler ¥
Iy
A

B

Xz
Npk
My aie

Wp ¥
Mz pic

Wiz

GS.}'

Ms,,
My
Crny

Ohz

VT
kzy

kzz

M 661

Meea|

Me i

T
0.38kNm|
17.57 kNm
—

= k-

= 1635 -

= 0.031

Mngaz T Nwyasz T Nmzsez
0.950 + 0.005 + 0.031
0.987

max (Mg g1+ Mes2)
max (0.135, 0.987)
0.987

0087 <1~

Elastic critical force

Meodulus of elasticity

Moment of inertia

Buckling length

MNon-dimensional slenderness
Sectional area

Yield strength

Value to determine reduction factor
Imperfection factor

Reduction factor for buckling

Elastic critical force

Moment of inertia

Buckling length

MNon-dimensional slenderness

Value to determine reduction factor
Imperfection factor

Reduction factor

Characteristic value of resistance to compression

Characteristic value of resistance to bending moments

Plastic section maodulus

Characteristic value of resistance to bending moments

Plastic section maodulus

Factor

Sagging moment

Hogging moment

Equivalent uniform moment factor
Factor

Hogging moment

Sagging moment

Equivalent uniform moment factor
Interaction factar

Design compression force

Partial factor

Interaction factar

Interaction factar

Interaction factar

Design compenent for N

Nty es1 Design compenent for M,

My_.Ec

Design bending moment (maximum on segment)

Mz 661 Design component for M,

Mz Ed
Ne.61
N 662

NMuty g5z Design companent for M

Design bending moment (maximum on segment)

Design ratio

Design compenent for N

¥

Mz 62 Design component for M,

Ne.62

Design ratio
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Ucnyne poxmaue [TOC P1 SHS 50x50x4 (Beptukana je MmepoaaBHa):

C023:1.35*LC1+1.50*LC3

Load EN 1990 | CEN | 2010-04
Case Name Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

Tabena 2.5-17 Mepooasua xombunayuja onmepeherna CO 23

£l Design Internal Forces

Design axial force MEd -44.88 kN

Design shear force Vz,Ed -0.03 kN Megligible
Design shear force Vy,Ed 1.00 kN

Design torsional moment TEd 0.00 kNm Megligible
Design bending moment Iy, Ed -0.01 kNm

Design bending moment Mz, Ed -0.71 kNm

Crnuka 2.5-15 MepooasHe cune 3a oumensuonucarse ucnyte poscroave I[10C Pl

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability
Bending and buckling about principal axes acc. to EN 1993-1-1,63.3

I.“
(Liy)®

= (x)? . 210000.000N/mm? -

Ncr.y = [ J2 GBS

25.00cm*
(1.350m)?
= 284.31kN

- A
YT,

119 cm? - 355,000 N/mm?
= 284 31 kN
= 0948

S s

= 05 [1+0210 (0948 - 02) + (0949)’ |

= 1027
1
®, + b.-"{m,,)2 - %)
1

2

1027 + /(1027 — (0.948)
= 070

() E.

N, =
.; (i)’

; 25.00em*
= (x)* - 210000.000N/mm? - _c’“z
(1.350 m)

= 284.31kN

A,

RPN (e 4
z 1" NU.J.
~ (7.19cm? - 355.000N/mm’
=¥ 26431 KN
= 0.948

5 — 2
o, = 05- [1 g § ( = 0.2:1 = (;) J
= 05 [1+0210 (0948 - 0.2) + (0.948)" |
= 1.027
1 = —————
f — A E
b, + \.n'll:‘bz}g = ("'1)
B 1
1L.027 + \;"[1.02?)2 — (0.048)°
= 070
New = A-F,
—  7.19cm? - 355,000 N/mm?
= 255.245kN
Mype = Way - Fs'
= 1230em? - 355.000 N/mm?
= 437kNm
M:,Rlc = Wpl.z - f“.
= 12.30em? - 355.000 N/mm?
= 4.37kNm
Coy = 0.6+ 04-U,
= 06 + 04 - 0442
= 0423
Coe = 06+ 04,
~ 06 + 0.4 - —0.895
—  0.242
Cia = 04
N
by, = Gy o [T+ (;.,, - 0.2} : °7EN"M
7 Y
44.88 kN
- 0423- L+ (0948 -02)  ———"~
— 2555;; kN
— 0502
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T |0.79 kNm|
. N, ee 7T T T43TkNm
ky = min|ky, Cyp - |1 + 0B - —Nm 1.00
e —
¥ _ 0.052
W Mear =  Muser T Mwgesl T Mzes
= min| 0502 0423 - |1 + 0.8 - m = 0.250 + 0.003 + 0.052
WA e ~ 0305
= 0.502 . _ N, ea
ING.62 - ] NRk
N Fa” M1
. e Fd
ke = 06 Cpe e |14 ("’ - 0‘2) T Nm 44.88 kN
g, o —r PO S s
L 24
¥ w1 0.70 - 2551203I<N
44,88 kN = 0.250
= 06-0400 - |1 + (0.948 — 0.2) - ——— ZEE24EKN
ettt M.
070 6 S = Rt |Mv,zul
— 0285 L)
Y
0.03 kNm
M. e = 0.301 - !
ke = min| kg 06 -Cp -+ |1+ 08 - —N 4.37 kNm
[l - 8 1.00
Twr J = 0.002
) 44,88 kN B |M: ed|
= min | (.285, 0.6 - 0.400 - |1 4 0.8 - {mzm Mmssz = K o Mo
’ 1.00 T
= 028 0.79kNm
T WL il
4,37 kNm
N 1.00
by G8.- Cays |14 (;., 0.2) . "%’— — 0.086
k Rk = K
¥ A —
M Meez = Mmesz T Mmyesr T Mutzsez
= 0.250 + 0.002 + 0.086
44.88 kN
= 0.6-0423 - |1 + (0.948 — 0.2} - W = 0.338
1.00 n = maxnge. Naes)
= 0301
= max(0.305, 0.338)
£ 0.338
" c.Ed
ky = min| ke, 0.6 + Coy - |1 + 08 - — N - 0338 =1~
¥
Nery Elastic critical force
= min| 0301, 06 -0423- |1 + 038 - = WABAMN E Modulus of elasticity
a7 255.245 kN | M t of inerti
; e y oment of inertia
~  0.301 Lery Buckling length
Ay Non-dimensional slenderness
Ne gg A Sectional area
k = C -1l + (% 0.2 - ——— .
2z ma ( z ) ; New fy Yield strength
B o, Value to determine reduction factor ¥
/ Imperfection factor
44.88kN %
= 040 |1 (0948 —02) = 070 . 259-245KN Xy Reduction factor for buckling
70 . sy
1.00 MNerz Elastic critical force
= 0475 I2 Moment of inertia
Lerz Buckling length
Mg _
ke = min | kg, Cmz - |1 + 0.8 - C—I: A, Mon-dimensional slenderness
Rk
: ?'I o, Value to determine reduction factor
O Imperfection factor
= min| 0.475 0400 - |1 + 0.8 - % Xz Reduction factor
0.70 - _'ﬁﬂ_ MNpye Characteristic value of resistance to compression
—  0.475 My__Rk Characteristic value of resistance to bending moments
Ne.ga Wgy  Plastic section modulus
k- ; MNry Mzme  Characteristic value of resistance to bending mements
Ly
Tm Wpz  Plastic section modulus
= % Crry Equivalent uniform moment factor
0.70 - L.00 w, Ratio of end moments
= 0.250 Craz Equivalent uniform moment factor
i My gd W, Ratio of end moments
1 == e .
i T My kyy Interaction factar
T Neeg Design compression force
= 0502 . M Y Partial factor
4.37kNm )
S k2 Interaction factor
—  0.003 kzy Interaction factar
M, 4 [ Interaction factor
= ky o —— )
TIMe6 51 y M, Nuesr  Design compenent for N
¥ Nisy g1 Design component for M,
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Kocuumm SHS 80x80x3
C025:1.35*LC1+1.05*LC2+1.50*LC3
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno opterecenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

TabGena 2.5-18 MeponaBHa komOuHanuja ontepehema CO25

= Design Internal Forces
Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

NEd
VzEd
Wy, Ed
TEd
My, Ed
Mz,Ed

-61.98 kM
1.15 kN
0.01 kN Negligible
0.05 kNm Megligible
0.00 kMNm Megligible
0.00 kMm Negligible

Cnuxka 2.5-16 MepooasHe cune 3a OumeH3UOHUCAIbE KOCHUKA
Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability

Bending and buckling about principal axes acc. to EM 1893-1-1, 8.3.3

ly

ch.y 2
Loyl

()" - E-

572.68 kN

[A - f

3 _ | ¥
“y \:' Ncr.r

{r)? . 210000.000 N/mm? -

[0.14cm? - 355.000 N/mm?

£9.80cm*

(1.803 m)?

572.68 kN
= 0753
§ 2
®, - 05- [1 +a, - (n, - 02) + (3,) }
~ 05 - [1 40210 - (0.753 — 02) + (0.753)?]
= 0841
_ 1
_,"',\'.. - | — 2
@, + /(@) - ()
B 1
0.841 + 1/(0.841)° — (0.753)’
= 082
N:r.z = (‘1 }2 - E - |l 3
{Lerz)
4
~ (x) - 210000.000N/mm? . S2:80cm"
(1.803m)
—  572.68kN
- |'IA : fy
i = | —
: 1"I N(f,i_
B [9.14cm? - 355.000 N/mm?
-y 572.68 kN
~ 0753

b, =

05 - {1 + o, (;:3 _ u.z) i (-}:7)2]

= 05 [1+ 0210 (0753 - 02) + (0753 ]

= 0.841
1

b, + \lln'lllt¢z]2 - {E,)z

1

0.841 + \,.-"'[0.841}2 — {0.753)
~= 082
Npy = A-F,
= Gl14cm® - 355.000N/mm?
= 324.470kN
WP'J ) f!,
26.30cm’ - 355.000 N/mm?
9,34 kNm

M:.Rlc Wpl.z 2 fy
26.30em? - 355.000N/mm?

9.34 kNm

Coy = 05+ 04.
= 06 + 04 .
= 0.600

0.6 + 04 -

= 06 +04-

0.600

kh‘ =5 c"")’ -

0.600 - |1 + (0.753 — 0.2) -

0.677

61.98kN

0.82 - 324.470 kN

1.00
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P = W8 [1 +a - (i - 02) + (?)2]

- 05- [1 + 0210 - (0.753 — 0.2) + fo.?ss)’]

= 0.841
1
Lz = '—2
o+ o - ()
B 1
0.841 + \,-“'[11841)2 — (0.753)
- 082
Npy = A - f,.
= 0.14cm? . 355.000N/mm?
= 324.470kN
My.ﬁk = Wpl.y ° F}'
= 26.30cm’® - 355.000 N/mm?
= 0.34kNm
Mg = Wy, - f,
= 26.30cm® - 355.000 N/mm?
= 0.34kNm
Coy = 06+ 04-w,
= 06 + 0.4 - 0.000
—  0.600
Coe = 06+ 04-W,
~ 06 + 0.4 - 0.000
= 0600
N
ky = Cm- |1+ (% —02)- —EN"R
k
1y - —
Tme
61.98 kN
— 0600- 1+ (0753 —02) —————
324.470kN
B =956
— 0677
N
ky = min|ky, Cmy - |1+ 08—
il
2 Tl
61.08 KN
— min | 0677, 0600 - |1 +08 . ————
— 324.14;§kn
— 0.677
K i NeEgd
2 06-Co - |1+ (: = 02) —
Ric
T
= 0.6 -0600- |1+ {0753 — 02) - %
—  D.406
N,
Ko = min|Ke, 06 Cow - |1+ 08- "El{"
7o
[§ 553
= min | 0.406, 06 - 0.60C - |1 + 08 - %
082 =To0
—  0.406
= N.e
ky = 06-Coy- [1+ (1, - 02)- —EI:RI(
IRt
T
61.96 kN
~ 0.6-0600- |1+ (0753 — 02} —
082 - 324.14‘;§ kN
— 0406
Ne
ky = min|ky, 06 Co o [1408 ———
= R
R TV

61.08 kh
324470 kN

= min | 0.406, 0.6 - 0.600 - |1 + 0.8 -
082 -

= 0.406

NeEq

ke = Cuoo |1+ (3, —02)-

Max
T

61.98 kN
= 0600 |1+ (0.753 — 0.2) -
082 =77

-  0.677

Ne g

1 +0%-
M

ke = min | ke Coe -
L -
Faa
— min| 0677, 0600- |1+ 08 - SLOGKN
0.82

= 0677
Ne ka

Mngs: = ”_'ﬁ;"

i
3 ¥

51.98kN

324 4T0KN
S0
0.232

|M Ed
Mssr = Ky - ﬁ
Tan
[1.94 kNm|
934 kNm
1.00

= 0.677 -

= 0.140

i _ Mzed|
Mzisl = =
M

Van
|—0.02 kNm|
9,34 kNm
1.00

= 0.406

0.001

Ngar =  Tinest T Mmyeel T Tsdasen
= 0232 + 0.140 + 0.001
= 0.374

" N, Ed
w6z = T g
" M

Tra
61.98 kN
324.470kN
0.82 - it

0.232

| My.Ed |
M, rx

Mimys oz L

R
 [1.94kNm|
" 9.34kNm

1.00

|M. gl
Nveesr = ke _—Mka
T
|—0.02 kNm|
9,34 kNm
1.00

= 0677 -

= 0.001

= Mugsz T Nmyssr T Mkesse
= 0.232 + 0.084 + 0.001
= 0.318

662

N = max(nge. Nesz)
max (0.374, 0.318)

= 0374

N o— 0374 =1~
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Elastic critical force
Modulus of elasticity
Moment of inertia

Buckling length

Mon-dimensional slenderness

Sectional area

Yield strength

Walue to determine reduction factor ¥
Imperfection factor

Reduction factor for buckling

Elastic critical force

Moment of inertia

Buckling length

Mon-dimensional slenderness

Walue to determine reduction factor ¥
Imperfaction factor

Reduction factor

Characteristic value of resistance to comprassion
Characteristic value of resistance to bending moments
Plastic section modulus

Characteristic value of resistance to bending moments
Plastic section modulus

Equivalent uniform moment factor

Ratio of end moments

Equivalent uniform moment factor

Ratio of end moments

Interaction factor

Design compression force

Fartial factor

Interaction factor

Interaction factor

Interaction factor

Design component for M

Design compeonent for M,,

Design bending moment (maximum on segment)
Design component for M,

Design bending moment (maximum on segment)
Design ratic

Design component for b

Design compenent for M,

Design component for M,

Design ratio
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JrMmen3nonncame enemenara y poxxmwaun [10C P2

T'opmu nojac poxkmwaue [TOC P2 SHS 90x90x5

C034:1.35*LC1+1.05*LC2+1.50*LC4+0.90 * LC6
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno opterecenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC4 Sneg 2 Snow/Ice loads - H <= 1000 m
LC6 Vetar - upravno na kalkan -0,3 +Y Wind

Tabena 2.5-19 Mepooaena kombunayuja onmepeherna CO34

=} Design Internal Forces

Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

NEd
VzEd
Vy,Ed
TEd
My, Ed
Mz Ed

-88.92 kN
4352 kN
1.03 kN
0.05 kNm
-0.80 kNm
-0.25 kNm

MNegligible

Cnuxka 2.5-17 MepooasHe cune 3a OumeH3UOHUCAIbe 20Pbe2 NOjacd PodiCHaye

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability
Bending and buckling about principal axes acc. to EN 1993-1-1, 6.3.3

Nery

@y

Ly

Nerz

ly
= (7w -E: 21—
(Lery )’

200.00cm®

= (w)" . 210000.000N/mm? - >
{1.500m)

= 1842.33kN

(AT,

\"I N:r.)‘
/16.70cm? - 355.000 N/mm?
1842.33 kN

= 0.567

-~ 05- [1 +a, - (i, - 02) + (}_y)z}

= 05- [1 + 0210 - (0567 — 0.2) + (u.sa?f]
~ 0699
1
o + 4/(0,)° - (,-_y)

1

0.699 + \/(0.609)" — (0.567)”

= 090
I
= (@2 -E-: -
(Lerz)”
4
—  (w)? . 210000.000 N/mm? . 220-00<m
{1.500m)?
—  1842.33kN
= |'IP' -k
‘I,'I Ncr.z
[16.70ecm? - 355.000 N/mm?
- 1842.33kN
—  0.567

@,

Lz

M, gk

M pe

By

- 05 [1ra (i-0d) + (5]

05 - [1 + 0.210 - (0.567 — 0.2) + m.sar)z]

0.699
1
o, + Q‘I."II[":}Z - (:1)2

1

0.699 + \,.fm
0.90
A -,
16.70em? - 355.000 N/mm?
502.850 kN

WP'-Y x fv

53.00cm? - 355.000 N/mm?
18.82 kNm

Waz - fy
53.00cm® + 355.000N/mm?
18.82kNm

M’-Y

My,

0.71 kNm
1.00kMNm
—0.712

—08 o

Y
0.8 .
0.570
My, .
MS.I
—0.82 kNm
~1.11 kNm
0.737

—-0.712
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G = 08+ 01-a,
= 089+ 01 - 0.737
~ 0974
N,
ky = Gy |2+ (5, —02)- _Enllj_ﬁ:
T
68 92kN
— 0570 |1+ (0567 — 02) - — SN
1.00
- 0.597
Ky = min|ky Co - [1+ 08" N‘—T‘"R
Y
. 68.02N
~ min | 0.597, 0.570 - |1 0.8 . m—g-z—eﬁﬁ
’ 1.00
= 0.597
N,
ke 06 - Cop o |14 (:-_, - 0.2) ; —:m
5 - e
TwuL
68.92 kN
= 5 . ¢ — PO . (I
0.6 - 0.974 1 + (0.567 0.2) 592850 KN
T
= 0.512
. NC.EG
kyy = min | kg, 0.6 - Cye + |1 + D8 - —NRI:
fyier
L
i 0.612, 0.6 - D.O74 1+ 08 BR.MEN
= min .| . . . - N P e
? 592,850k
090 =
= 0.612
M
ky = 06-Cu- |1+ (% _D'z)'c—fl\ldm
i
¥ Twm
68.92 kN
— 06-0570 |1+ (0567 — 02) » — "
502,850 kN
0. T100
— 0358
M
Ky = min|ky, 0.6« Cu - |1+ 08 %
i
i Vi
68.92kN
— min|0.358, 06 0570 - |1 +08. — -
562.850kN
090 - —0
—  0.358
= N
ke = G- |1+ (; - 0,2) : ‘—EIG
Rk
T iz
68.02kN
— 0974 |1+ (0867 —02) — 2
i ) 592,850 kN
00 TLoo
— 1020
N
ke = min|ky, Cop - |1+ 08 - C—E|:
Rk
5 DBk
Tm
68.02 kN
— min|1.020 0974 - |1 + 08 . — "
592.850 kN
090 ———
1.00
— 1020
N gd
RN "—'““—'Nm
L. 1
3 T

Mmyeer =

Tnn

|~1.00 kNm|
18.82 kNm
1.00

4 .Mz.Ed |
1 = |y v —
Mz 61 M. ks

Tl
|—1.42 kKNm|

18.52 kNm
100

= 0612 -

= 0.046

Minesr T sl T Nutzean
0.129 + 0.032 + 0.046
= 0.207

Tlgs1

N(.Ed

662 New

X
* Tm

68.02kN
502.850 kN
090 - — 755
—  0a12g

MiMy6.iz = k!r'lMyi
2 M, ak

Tz

|=1.00 kNm|

" T1B.E2kNm
1.00

Mmzgez = Kes v M
¥
|—1.42kNm|
18.82kNm
1.00

1.020 -

0.077

Mgez = Muesz T Mwyesz T Tnassz
0.120 + 0.010 + 0.077
0.225

noo= max(nge. Nesz)
—  max(0.207, 0.225)
0.225

n = 025 <1v

Nery Elastic critical force

E Modulus of elasticity

ly Moment of inertia

Lery Buckling length

Ay Non-dimensional slenderness
A Sectional area

f, Vield strength

o, Value to determine reduction factor x
o, Imperfection factor

Ky Reduction factor for buckling
MNerz Elastic critical force

[ Moment of inertia

Lerz Buckling length

A Non-dimensional slenderness
@, Value to determine reduction factor
Oy Imperfection factor

Reduction factor
Mpy Characteristic value of resistance to compression
My R Characteristic value of resistance to bending moments
Wy y  Plastic section modulus

Mz Rk Characteristic value of resistance to bending moments
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kz

M .61
Mty 661
Myk
Mz 6.61
I\"1zEd
Ne.61

N 6.62
Mty 6.62
Mz 6.62
Ne.62

Jomwu mojac poxmade SHS 100x100x3,6

Plastic section modulus

Characteristic value of resistance to bending moments
Plastic section modulus

Factor

Sagging moment

Hogging moment

Equivalent uniform moment factor

Factor

Hogging moment

Sagging moment

Equivalent uniform moment factor

Interaction factor

Design compression force

Partial factor

Interaction factor

Interaction factor

Interaction factor

Design compenent for N

Design compenent for M,

Design bending moment (maximum on segment)
Design camponent for M,

Design bending moment (maximum on segment)
Design ratio

Design compeonent for N

Design compenent for My

Design component for M,

Design ratio

C0260:LC1+1.5LC7

Load Name EN 1990 | CEN | 2010-04
Case Action Category

LC1 Stalno opterecenje Permanent

LC7 Vetar - upravno na poduzni zid 0,2 +X Wind

Tabena 2.5-20 Mepooasna kombdbunayuja onmepeherna CO260

=} Design Internal Forces

Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

MEd
Vz,Ed
Vy,Ed
TEd
My,Ed
Mz,Ed

-11.82 kN
0.0% kN Negligible
0.34 kM
0.28 kNm
-0.06 kNm
6.08 kMm

Crnuxka 2.5-18 MepooasHe cune 3a oumeH3uoHucare 0oree nojaca poxcroave I110C P2
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Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability
Bending anc buckling about principal axes acc. o EN 1993-1-1, 6.3.3 Ky
N (r)? - E h
gy T + =
4 [Leey P
a
— (x)? . 210000.000 N/mm* - m
{L.500m)
= 195287kN
- [A - f,
VNG,
_ 1370em? + 355.000N/mm? Ky
¥ 1052 87 kN
= Da40g
r T [ — 32
% = 05-|l+a,- (v, - 02) + (1) ]
= 05 [1+ 0210 (0499 — 02) + (0.499]" |
~ 0656
1
o ———————
iy = k
@, 1"“7‘\!]2 {.""‘) ¥z
1
0656 | \,.-'(0.555,\2 (D.400)"
= 092
5 "
Moz = (7)° - E- =
[Lers]™
4
— {=)* = 210000.000 N/mm® m
{9.000m)
= 525N kyz
n TA
& = SIAPSSE
! Vo Nex
(1370em? - 355.000N,/mm?
-V 54.25 kN
2.994
¢, = 05. [1 +o, 0 (1, —02) + (7)]
= 05- [1 + 0.210 - (2994 — 0.2) + (2.994)’]
5.276 oy
1
3 = frogind ol &
¢ - \‘f (02)' - {}‘z)
B 1
5.276 - \,.-"[5.2?6)’ — (2.004)°
— 010
New = A Ky
—  13.70em? . 355.000 N /mm’
= 486.350 kN
My-Rk = Wa, - fv
= 49.50cm? . 355.000 N/mm?
= 17.57kNm
M, Wy - Fy
= 49.50cm* - 355.000 N/mm?
= 17.57kNm kaz
M.y
ey My
—0.03kNm
0.06kNm
- 0.433
Coy = 02+ 08-0,
- 02+ 08 -0183
= 0.587 ke
M,
ey =
ha M.
_ 0.93kNm
6.08 kNm
= D152
Coe = 00401 -a,,
= 0.9+ 01 - 0152 s 61

0.915
. Negd
Cop + |1+ (7, — 02) - —
M
11.82kN
0.587 - |1 0499 — 0.2) » —mM
* 4 } 00y . 4BO350KN
’ 1.00
0.501
N
min | ky, Coy - [1 + 08 . —=
. N
T v
11.82kN
in | 0.591, 0.587 - |1 08 —m—
e T #86350kN
' 1.00
0.591
- Ne,ed
06 - Coe + |1+ (.-’., - 0.2) S
Ly b=
M1
11.82kN
06 -0815 - |1 2994 — 0.2)  —M——
o } o1 . A86350kN
' 1.00
0.908
N
min | ke, 0.6 - Cpp - [1 + 0.8 - —=2
. e
T ot
11.82kN
in | 0.908, 0.6 - 0.915 - |1 08 ————
2 TRy 486350k
' 1.00
0.652
= Nc.Ec—:
06 - Cuy - [1+ (1, —02) Sy
R (1
1182 kN
06 06887 - |1 049 —02) v ——M8M8M ——
i ! 007 . 1B6350kN
1.00
0.355
min | ke, 0.6 - €y« |1+ 08 - o Mew
. Ner
£ 1
11.82kN
in | 0.355, 0.6 - 0.587 - |1 08 —m—
i o, AB350N
' 1.00
0.355
e Ne.Ed
e« 1+ (3 - 02) - —
T
11.82 kN
0915 - |1+ (2.094 — 0.2) - — I
? 1.00
1.513
; Need
Ko Coe + |1+ 08 . —=F1
min I &t
ot
1182kN
i 1513, 0915 - |1 0B - —————e
" ' oo . 186350KN
’ 1.00
1.086
Ne d
. Mas
: e —
¥
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11.82kN M;pe  Characteristic value of resistance to bending moments
0.92 - 486.350 kN Wiz Plastic section maodulus
1.00 o
sy Factor
= 0.026
Mgy, Sagging moment
k. My za| Myy  Hogging moment
Mimyger = v M" ) Y gging
_; CW Equivalent uniform moment factor
Iha
Oz
B |~0.06 kMm| hz  Factor
= 0.591. 1757 kNm My 2 Hogging moment
1.00 M2 Sagging moment
= 0.002 Croz Equivalent uniform moment factor
|Myea| kyy Interaction factar
et = Kt T — ) )
Mz i Ne g Design compression force
P Y1 Partial factor
6.09 kNm| K )
= 0652 - ———— vz Interaction factor
17.57 kNm K :
T im0 7y Interaction factor
= 0.226 ke Interaction factor
Nweg1  Design component for M
Meer =  Mnesl T el T MMasst M 5 .g P for
v 1 esign component Tor ;
= 0026 - 0.002 + 0.226 My g1 Design comp ¥
0.254 Myes  Design bending moment {(maximum on segment)
Nzg.e1 Design component for M,
Me e
fingez = ‘—c"ﬁ;— Mzeq  Design bending moment {maximum on segment)
= A
i Ne.g1 Design ratic
11.82kN Mgz Design component for N
0.10 - 486.350 kN My g2 Design camponent fc)er‘r
100 Nizeez Design component for M
= 0234
Ne62 Design ratic
My e
Yimyooz = kay - M,
¥
v
_ |-0.06kNm|
= 035 o kNm
1.00
= 0.001
_ M k4
sz = K= g "
'z,
T
M.
magez = ke - Mo
T
- Logs 6.09kNm|
- 17.57kNm
1.00
= 0.376
Mgz = Mngsz T Mmyesz T Mmzsez
= 0234 + 0001 + 0.376
0.611
o= max(ngg. Nee)
=  max (0.254, 0.611)
= 0611
no= 0611 =1v

Nery Elastic critical force
E Modulus of elasticity
by Moment of inertia

Lery Buckling length

Ay Non-dimensional slenderness

A Sectional area

iy Yield strength

o, Value to determine reduction factor y
oy Imperfection factor

Ky Reduction factor for buckling

MNerz Elastic critical force
Iz Moment of inertia

Lerz Buckling length

Az Mon-dimensional slenderness

o Value to determine reduction factor

oy Imperfection factor

Xz Reduction factor

Npy Characteristic value of resistance to compression

M),_Rk Characteristic value of resistance to bending moments

Wiy Plastic section modulus
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Ucnyne poxmaue [TOC P2 SHS 50x50x4 (/{ujaronana je MepoiaBHa):

C077:1.35*LC1+0.75*LC3+1.50 * LC7
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno opterecenje Permanent
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC7 Vetar - upravno na poduzni zid 0,2 +X Wind

Tabena 2.5-21 Mepooasua xomounayuja onmepeherna CO 77

£ Design Internal Forces

Design axial force MEd 1447 kN
Design shear force Vz,Ed -0.07 kN
Design shear force Wy, Ed -0.52 kN
Design torsional moment TEd -0.33 kNm
Design bending moment My, Ed -0.04 kNm
Design bending moment Mz, Ed 1.11 kNm

Cnuxka 2.5-19 MepooasHe cune 3a oumensuonucarse ucnyte posicroave [10C P2

Design Check SP&100 | EN 1993 | CEN | 2015-06

Section Proof
Axial and shear stress acc. to EN 1983-1-1, 6.2.1(5] | Elastic design

[ ] z 6.2.1(5), Eq. 6.1
O, Ed TEd
M1 = f, + 3 f,
'\ Fma Thio
. 7 .
134.235 N/mm? +3 ~21.931 N/mm?
a 355.000 N/mm? 355.000 N/mm?
\\ 1.00 1.00
= 0.393
N = Maa 6.2.1(8), Eg. 6.1
= 0.393
n = 0393 =1~

Ng1 Design ratio

Ty ed Design axial stress

f}- ¥ield strength of stress point
Yo Partial factor

Teg  Design shear stress
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2.5.6 JUMEH3UOHUCAIBE EJIEMEHATA Y MEBYCIIPATHOJ
KOHCTPYKIHNJHU 1 3A MEPOJABHY KOMBUHALINJY

IToxau Hocau IPE 500:

C05:1.35*LC1+1.50*LC2+0.75*LC3+0.90 * LC5
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno opterecenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC5 Vetar - upravno na kalkan 0,2 +Y Wind

Tabena 2.5-22 Mepooasna kombunayuja onmepehera CO 5

=) Design Internal Forces
Design axial force

Design shear force

Design shear force

Design torsional moment

Design bending moment

Design bending moment

MNEd
Vz,Ed
Vy,Ed
TEd
iy, Ed
Mz,Ed

4.85 kN
0.00 kN
0.00 kN
0.00 kNm
40839 kNm
0.00 kNm

Negligible
Megligible
Megligible

Megligible

Cnuxka 2.5-20 MepooasHe cune 3a oumen3uoHucarbe noonoz Hocava MKI

Design Check SP6500.02 | EN 1993 | CEN | 2015-06

Section Procf

Bending about y-axis, azxial force and shear acc, to EN 1393-1-1, 6.2.59.1 and 6.2.10 | Plastic design

Ny s At
: Vg
11550508 355.000 N/ mm?
alcm 5 T
= 4100.250kN
f,
LU Wyy - —
Mo
X S 355,000 N,/ mm?
=ERem 100
= T78.87kNm
Minsss — 0.25 - Nyge
= 0.25 - 4100.250kN
= 1025.060 kN
fru
Nimsn = 0.5 - hy  tw
T
= 0.5 - 468.0mm - 10.2mm - 7355'000 /i
) ' - 1.00
=  B47.314kN
Nes = Mimess and Neaw = Nimsa
Mo effect of the a lculation

of bending resista
|My.Ec|

bout y-axis acc. 10 62.9.1(4)

" PP it i
iy My, Fut

[406.39 kM|

778.87 kMm

= 0522

= T,

= 0.522

b 0.522 <1~

§.2.3 Eq. 66

6.2.5 Cq.6.13

5.2.0.1(4), Eq. 6.33

6.2.81(4), Eg 6.34

v,Ed

Design plastic axial resistance
Sectional area

Yield strength

Partial factor

Design moment resistance
Plastic section modulus

Limit value of axial force

Limit value of axial force
Depth of web between flanges
Web thickness

Yield strength of web

Design axial force

Design component for M,

Design bending moment

*Hanomena: 300r npucycTBa ropme OETOHCKE MI104e Ha MPO(UIMCaHOM JUMY KOja je CIIperHyTa
ca HOocaueM, 3aHeMapeHa je KOHTpoJja CTaOMITHOCTH HOocaya Ha O0YHO-TOP3UOHO M3BHjamke
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Kpajmu moguu vocau IPE 400:

C02:1.35*LC1+1.50 * LC2

EN 1990 | CEN | 2010-04
Load Name | l

Case Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas

Tabena 2.5-23 Mepooasna kombunayuja onmepeherna CO2

[l Design Internal Forces

Design axial force NEd 0.53 kN Negligible
Design shear force WzEd 0.00 kN Negligible
Design shear force Wy,Ed 0.00 kN Megligible
Design torsional moment TEd 0.00 kNm Megligible
Design bending moment My, Ed 20548 kNm

Design bending moment Mz Ed 0.00 kNm Negligible

Cmuxka 2.5-21 Mepooasne cune 3a oumeH3uoHucare Kpajiwee noonoe nocaya MK1

Design Check SP4100.03 | EN 1993 | CEN | 2015-06

Section Proof
Bending about y-axis acc, to EM 1893-1-1, 8.2.5 | Flastic design

f 6.2.5, Eq. 6,13
Mpl._\l,Rﬂ - Wp|.y’ : _Y
I no
1307 00 c? . 255000 N/mm?
= 463.98 kNm
" |My’.Eﬂ|
My Mplyﬂd
|205.46 kNm)|
463.98 kNm
= 0443
M= My
= 0.443
n o= 0443 <1+

My yaa Design moment resistance
Wy Plastic section modulus

f, Yield strength

Yo Partial factor

Nty Design component for M,

Myes  Design bending moment

*HanmomeHna: 360r npucycTBa ropmhe 0€TOHCKE MI04Ye Ha MPpo(uiIncaHoM UMY KoOja je CIIperuyTa
ca HOcayeM, 3aHeMapeHa je KOHTpoJja CTaOMITHOCTH Hocadya Ha G0YHO-TOP3UOHO U3BH]jambe
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IToxsiaka IPE 550:

C09:1.35*LC1+1.50*LC2+0.75*LC3+0.90 * LC9
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno optereéenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC9 Vetar - upravno na kalkan 0,2 -Y Wind

Tabena 2.5-24 Mepooasua xomounayuja onmepeherna CO9

[ Design Internal Forces
Design axial force

Design shear force

Design shear force

Design torsional moment

Design bending moment

Design bending moment

MEd 315 kN
Vz,Ed 20312 kN
Vy,Ed 0.00 kN
TEd 0.00 kNm
My, Ed 82418 kNm
Mz,Ed 0.00 kNm

Negligible

Negligible
Negligible

MNegligible

Cnuxka 2.5-22 MepooasHe cune 3a oumeHnzuonucarse noogirake MKI

Design Check SP4100.03 | EN 1993 | CEN | 2015-06

Section Proof

Bending about y-axis acc, to EN 1993-1-1, 6.2.5 | Plastic design

Vo2 hd

Vikimin =

fy
A - ( "ﬁ)
v'3

i

5 S (355.000 N,fmmz)

V3

1.00
1481.86 kN

VDI.:_Rd
148186 kN

VoEd

fve =

Vo B min

203.12kN
1481.86 kN
= 0137

Acc. to 86.2.8(2) or 6.210(2), the effect of the shear force/stress in the z-axis

is neglected because it is less than half of the shear resistance,

Muyre = Woy - —
]
i 355,000 N /mm?
= Mem* - —m—m—
1.00
= 0989.39kNm
L=
"
IMy Moy rd
824,18 kNm|
989,39 kNm
= 0.833
N = Ty
= 0833
n = 0833 <1v

6.2.6(2), Eq. 6.18
plzRd

v,z
fy.w
¥Ymo

Myz
Vzeg
zRd,min
I plyRd

(28]

Ny

6.2.5 Eq. 6.13 y.Ed

Design shear force resistance
Shear area

Yield strength of web

Partial factor

Design component for
Design shear force

Design shear force resistance
Design moment resistance
Plastic section madulus

Yield strength

Design component for M,

Design bending moment

Hanomena: 360r nmpucycTBa ropme OETOHCKE MI04e Ha MPOPHINCAHOM JIUMY KOja j€ CIperHyra
ca HOcayeM, 3aHeMapeHa je KOHTpoJja CTaOMITHOCTH Hocauya Ha G0YHO-TOP3MOHO U3BH]jambe
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Cry0 HEA 200:

C07:1.35*LC1+1.50* LC2+0.75*LC3+0.90 * LC7

Load
Case

Name

EN 1990 | CEN | 2010-04
Action Category

LC1 Stalno opterecenje

Permanent

LC2 Korisno m.k. i stepeniste

Imposed loads - category C: congregation areas

LC3 Sneg 1

Snow/Ice loads - H <= 1000 m

LC7 Vetar - upravno na poduzni zid 0,2 +X

Wind

Tabena 2.5-25 Mepooasna xombunayuja onmepeherna CO 7

=} Design Internal Forces
Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

MNEd -539.91 kN

Wz,Ed 0.65 kN

Wy,Ed 1.57 kN

TEd 0.00 kNm Megligible
My, Ed -2.78 kMNm

Mz, Ed 3.92 kMNm

Cnuka 2.5-23 Mepooasne cune 3a oumenzuonucaroe cmyba MKI

Design Check ST3100 | EN 1993 | CEN | 2015-06

b, = 05- [1 +a - (b, — u.z) + (x]z}

Stability
Bending and buckling about principal axes acc. to EN 1993-1-1, 6.3.3 = 05 - [1 + 0.490 - (0.919 — 0.2) + (0-919)2]
= 1.099
(2 ly
Ney = (w) - E- . _ 1
(Lery) = . =
a ¢|! a |'[¢7]2 -
— (x)? - 210000.000N/mm? - w V ( ‘)
(3.500m) 1
= 02061KN 1.009 + \,-"'[1.09*:_:}2 — (0.919)?
oo A ~ 050
¥ \ N,
- M, = oy - Mg
I."53.80cm2 - 355.000 N/mm? E— 2,78 kNim|
V 6246.61 kN | ISR S
= 0553 — 34582 kNm
- 2 : Way - ¥,
o, = 05- {1 +a, o (- 02) + (;_y} ] Sy = V+
= 05 [1 +0.340 - (0.553 - 0.2) + (0-553)2] {420.50cm? - 355.000 N /mm?
= 0713 B 345.82kNm
= 0.664
- 1
¥ f — 12 - - 2
®y + 1.""[%)2 - (':"y) W= = ki [l +oor ("-LT = "-LT.E) + B (“-LT) ]
_ 1 ~ 05 - [1 + 0.340 - (0.664 — 0.400) + 0.750 - fﬂ.ﬁﬁdjz]
2 2
0.713 + 1/(0.713)° — (0.553) o G
= 086 .
fir —
New = (x) -E. —= — —
oz " [Lcr_x}2 Pr + 1l'|'l () — B ("LT)
4
— («)? - 210000.000 N/mm? - m - : :
(3.500m) 0.710 + 4/(0.720)" — 0.750 - (0.664)"
—  2260.42kN
= 0.89
- |'IA ! fs' = :
T N fio= 1=005+( - k)> (1 =g Ry = 08) )
I 2, ] 2
_ / 53.80cm 355.000N/mm = 1Ol 0965 - (1 2. {0.664 — 0.8)2)
! 2260.42 kN
= 0.919 = (0.881
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ELT mod

LLT mod

My.Rk

M_ i

Cowt

v
f ke
0.89
0.881
— 101
= min [ILT,modn 1)
=  min{1.01, 1}
— 100 key
A,
53.80ecm® - 355.000 I"\],-’n'lm2
1909.900 kN
Wiy - f:r
429 50 cm® - 355.000 N/mm? ;
152.47 kNm "
wpl-z ) fs'
203.80cm® - 355.000N/mm?
72.35 kNm
06 + 0.4 - W,
0.6 « 0.4 - 0.000
0.600 kn
06 + 04 - "l'r:.n.LT
0.6 + 0.4 - 0.000
0.600
0.6 + 0.4 - W,
0.6 + 0.4 - —0.976
0.210 ke
0.4
- M Ea
c-'ny i 1 =t (-’.‘, = []2) A j
-+ Yran
539.91 kN
0600 - |1 + {0553 —02) - —— "~
{ ) 0.86 - 1909.900 kN
: 1.00
0.670
N,
wiin | Ky, G ¢ |1 #0800 —=8 -
. Nre
k: ¥t
: 539.91 kN
min | 0.670, 0.600 - |1 + 0.8 - W
' 1.00
0.670
Bifrods |14 (2 e u,ﬁ} . Megs
B . MW
.-':1 - ——
Tha
539.91 kN
06 -04800- |1+ (20819 — 06) - — "~ ___
i N, 1909.900kN
' 1.00
0.383

N
min | kye, 0.6 « Cop - [ 1+ 14 - S5
. M
fe -
e
3y
. 539.91 kN
min | 0.383, 0.6 - 0.400 - |1 + 1.4 - W
' 1.00 /
0.383
N
Y, s (I £ -
(Cor — 0.25) - 7, - —=
Taa
TR R 1909.900 kN
(0.600 — 0.25) - 0.59 - ——
0.874
N
max | ky. 1 — 0.1 - LS =
(Cour = 025) - 1, - —=
¥
max | 0.874, 1 — 0.1 - Bl OLEN 905,900 kN
(0.600 — 0.25) - 0.59 - —m
0.874
I.\'lc,Ed
Crmz -+ l+(2'z.z—u.ﬁ)~-—mm
Iz = T
Tw
539.91 kN
0.400 - |1 + (2 - 0.919 — 0.6) - W
' 1.00
0.638
N,
min | ke, Coe |1 + 14 . —2F2
:: M
. —
T
539.91 kN
= min|0638 0400 - |1 +14. ————
i o P e . 1909.900KN
: 1.00
—  0.638
5 - Ne ed
ME.61 . %
R
B 539.91 kN
B 1009.900 kN
0.86 - T
= 0.329
= _ @ M, kd|
TMys 61 ] M, i
ALT,mod
¥ii1
-2 78 kN
=  0.670 - %
156 152.47 kNm
' 1.00
= 0.012
|M:,Ed|
T‘\I — z *
Mzf.61 kv M:,Rk
T
0383 . | 392KNm|
- 72,35 kNm
1.00
—  0.021
Ms.6L Mnger T Myeer T Mzsel

= 0329 + 0.012 + 0.021
= 0.362
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Mg 62

May6.62

M hzs 62

6,62

N:.Ed

539.91 kN
_ 1909.900kN
1.00

[My
My.Rk

¥ i1
[=2.78 kNm|
15247 kNm
1. § —
00 1.00

ALTmes ©
0.874 -

0.016

| Mz. Ed
M. pi

kzz '

Twi
3.92 kNm|
72.35kNm
1.00

0.638 -

0.035

Mingsz T Mwyesz T Twzsse
0.481 + 0016 + 0.035
0.531

max (Mg g0 Nos2)
max (0.362, 0.531)

0.531

0531 <1+

Elastic critical force

Modulus of elasticity
Moment of inertia

Buckling length
Mon-dimensional slenderness
Sectional area

Yield strength

Value to determine reduction factor

Imperfection factor

Reduction factor for buckling

Elastic critical force

Moment of inertia

Buckling length

Non-dimensional slenderness

Value to determine reduction factor

Imperfection factor

Reduction factor

Elastic critical moment for lateral-torsional buckling
Amplifier

Design bending moment {maximum on member or set)
Mon-dimensional slenderness

Plastic section modulus

Value to determine reduction factor

G

kZZ
M 6.61
Mrty 561
My gq
Mriz 6.61
Mz g
Ne.51

M 662
Mity 6.62
Mriz 662

Ne.62

Imperfection factor

Limiting slenderness

Parameter

Reduction factor for lateral-torsional buckling
Modification factor

Correction factor

Medified reduction factor for lateral-torsional buckling
Characteristic value of resistance to compression
Characteristic value of resistance to bending moments
Characteristic value of resistance to bending moments
Flastic section madulus

Equivalent uniform moment factor

Ratio of end moments

Equivalent uniform moment factor

Ratio of end moments

Equivalent uniform moment factor

Ratio of end moments

Interaction factor

Design campression force

Partial factor

Interaction factor

Interaction factar

Interaction factor

Design component for N

Design component for My

Design bending moment {maximum on segment)
Design campanent for M,

Design bending moment (maximum on segment)
Design ratio

Design component for N

Design component for M,

Design campanent for M,

Design ratio
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Crenenumuu Hocau |IPE 270

C08:1.35*LC1+1.50*LC2+0.75*LC3+0.90 * LC8

Load Name EN 1990 | CEN | 2010-04

Case Action Category

LC1 Stalno optereéenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tabena 2.5-26 Mepooasna xomburnayuja onmepeherna CO 8

[} Design Internal Forces

Design axial force NEd -30.17 kN

Design shear force Vz,Ed -26.18 kN

Design shear force Vy,Ed -1.17 kN

Design torsional moment Ted -0.01 kNm Megligible
Design bending moment Iy, Ed 0.00 kNm Megligible
Design bending moment Mz, Ed 041 kNm

Crnuka 2.5-24 MepooasHe cune 3a oumeH3uoOHUCarwe cmeneHuuHo2 Hocaya

Design Check ST3100 | EN 1993 | CEN | 2015-06 —  0.664
Stability : o ) ®, = 05- [1 g (g U.z) £ (;) ]
Bending and buckling about principal axes acc. to EN 1993-1-1, 6.

- 05 - [1 + 0340 - (0.664 — 0.2) + (u.ﬁw)?J

2 I“

Ney = (wf° +E~—— = 0.799
(Lery )
? 5790.00 cm’ e = :
= (x)? - 210000.000N/mm? - =T ta —
(5.519m) b, + v‘m}' = (?.1)
= 3939.21kN 1
_ [A -, 0.799 + 4/(0.799) — (0.664)"
Ay = |
q\' N:r.v = 0.80
/45.95cm? - 355.000 N/mm? M . az il
— | ar - cr [
y 393921 kN t
L —  1.19 - [50.40 kNm)|
=  50.89kNm
. 2
¢, = 05- [1 + a, - (x_, - 02) + (}_y) } : Way %,
LS [ v
= 05- [1 + 0.210 - (0.644 — 0.2) + (0.644)2] \‘ it
0754 _ /428.90cm? - 355.000 N/mm?
- 2 - 59.60 kNm
2 o 1 ~ 1595
¥ %
b, + W82 — (% - = = }#
! "u"{ v (”‘) by = 05- {1 + oot ("-LT - f—LT.n} + B ("-LT) ]
1
& ——— = 05 [1+0340 - (1595 — 0.400) -+ 0.750 - (1.595)" |
0.754 + \/(0.754)° — (0.644)
- b ~ 1657
1
N o g v e Wy = j — 7
' [L:r,z:l2 by + '\ (dr)? — B - (\"-LT)
4
— (x)? - 210000.000N/mm? - w > 1
(1hadmy 1657 + \.-"'[1-55?}2 — 0.750 - (1.595)°
—  3702.39kN
- 039
g |IIA ' r)' — 2
by = E'V f = 1-—05-(1—k)- (1 -2 (i-n - u.s) )
_[#5.95cm? 355,000 N/mm? — 1-05-(1— 1.000) - (1 =3 (1595 = o_g)"—)
3702.39kN
~ 1000

140



Huxona Typyauh I'P19/2019

; iLT
ATmod = 7]
039
~ 1000
= 039
Ne, = A-f,
= 45.95cm? - 355.000 N/mm?
= 1631.230kN
Mype = Wy - fy
—  428.90em? . 355.000 N/mm?
= 152.26kNm
Mg = Wy, - f,
= 62.20cm® - 355.000 N,-"rnrn’
= 22.08kNm
Mh.y
Ty = -_Ms.y
_ 3246kNm
48.35 kNm
= 0671
Copy = 09 +01-q,
= 09 +01- 0671
= 0.967
. _ I\"Ilh.r.LT
by LT M!._\'.LT
_ 32.46kNm
48.35 kNm
= 0.671
Cur = 09 +01. Oy LT
= 09 + 0.1- 0671
= 0.967
MS.Z
ul.l = Y
Mh.z
~ 0.01kNm
~1.65kNm
= —0.005
Coe = 02.(-W)—0D8.aq,
= 02 0.246) 0.8 - ~0.005
= 0.063
Gz = 04
N &
ky = Cm 14 68 -5y » ——o0d
by e
ki Vi
50.17 kN
= 0967 - |1+ 0.6 - 0.644 - m
' 1.00
—  0.080
N,
ky = min [ ky, Coy - |1+ 0.6 —E
: Ny
Ly =
s
50.17 kN
= min | 0.980, 0.967 - |1 + 0.6 - W
' 1.00
—  0.080
- N: gd
ke = G - 1—0.6-;_,-‘—Nm
Xzt T
LT
50.1TkN
= 0.400 - |1 + 0.6 - 0.664 mlﬁw
: 1.00
—  D.406
M
ke = min | kg Cop o |1+ 0.6 0 —S
o N
o Vs
) 50.17kN
= min | 0.406, 0.400 - |1 + 0.6 - TR
0.80 - e

kaz

NG 61

Tinay6.61

Titzs 61

Mg.51

Mg 62

Tiny6.62

0.406
- Ne
1 - 0057, - Ed .
(Cour — 0.25) -y, - —=
1
T 50.17kN
' ’ 1631.230kN
(0.967 — 0.25) - 080 - —
0.998
N
max | ky, 1 — 0.05 - £, -
(Colr — 025) - 7, » —=
¥
max | 0.998, 1 — 0.05 - 50.17 kN —
(0.967 — 0.25) - 0.80 - —"
0.998
- N4
Crne 1+ 06 - ¢ 5 N
fy ot —
T
50.17kN
0.400 1+06- 0664 — " "~
0.60 . 1631.230KN
¢ 1.00
0.406
N
min | ke, Coe + |1 + 0.6 - R
. Naw
TML
. 50.17 kN
0.406, 0400 - |1 + 06 — 2%
m ¥ 0.80 . 1631.230kN
’ 1.00
0.406
N:.Ed
4 T
ST
1631.230kN
087 =
— 0.03
My e
= e
" My g
ALT, med *
M1
50.40kN
= iR e
039 , 15226KNm
' 1.00
= 0.834
M. 4|
= kw 3 .M_
2Rk
Ya
R L
- 22.08 kNm
1.00
—  0.030

et + Miyaer T Muzser
0.035 + 0.834 + 0.030
0.900

Nc.Ed
Y
50.17 kN
1631.230 kN
0.80 - o
0.038

[My
My gy
¥z
[50.40 kNm|

152.26 kNm
039 . 1o

= kg

AT mod -~

= 0998 -

= 0.850
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M 4| ks Interaction factor
Nz = ke t M, re )
e Nuesr Design compenent for N
Y )
651 Design compenent for M,
o0 . |-L05KNm] My 66 gn comp y
B ' 22,08 kNm M-_.'.:_.Ec Design bending moment {maximum on segment)
1.00 Mz 6s1 Design component for M,
= 0.030 _ _ )
Mogg  Design bending mement (maximum on segment)
Mgez = Tinesz T Twyesz T Twzssz . .
Ne.51 Design ratio
= 0.038 + 0.850 + 0.030 )
0.918 Nnesz Design compenent for N
My 662 Design component for M,
noo= max(Nge. Nesr) Wy Bsz ) d
—  max(0.900, 0.918) Mz .62 Design component for M,
= 0018 Ne.62 Design ratio
n = 0818 <1+
Nery Elastic critical force
E Modulus of elasticity
by Moment of inertia
Lc,__), Buckling length
Ay Non-dimensional slanderness
A Sectional area
fy Yield strength
@, Value to determine reduction factor
oy Imperfection factor
Ky Reduction factor for buckling

Nerz Elastic critical force
Iz Moment of inertia

Lerz Buckling length

A, MNon-dimensional slenderness

o, Value to determine reduction factor y

Oy Imperfection factor

Xz Reduction factor

Mer Elastic critical moment for lateral-torsional buckling
Ol Amplifier

M),_F_c Design bending moment (maximum on member or sef)
A Mon-dimensional slenderness

Wey  Elastic section modulus

@7 Value to determine reduction factor ¥

o7 Imperfection factor

Ao Limiting slenderness

B Parameter

hiks Reduction factor for lateral-torsional buckling
f Modification factor

ke Correction factor

XTmeod Modified reduction factor for lateral-torsional buckling
Npy Characteristic value of resistance to compression
Mf_pk Characteristic value of resistance to bending moments
Mz Characteristic value of resistance to bending moments
Wz Elastic section modulus

Ty Factor

Miy Hogging moment

Mgy Sagging moment

Crny Equivalent uniform moment factor
Sy LT Factor

Mnyir  Hogging moment

Mgyt Sagging moment

Crit Equivalent uniform moment factor
Oz Factor
Msz Sagging moment

Mpz  Hogging moment

Crnz Equivalent uniform moment factor
W, Ratio of end moments
Ky Interaction factor

Negg Design compression force

Y Partial factor
Kz Interaction factor
Ky Interaction factor
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Ocnonauka rpeia creneHumHor Hocava 1 - IPE 270:

C014:1.35*LC1+1.50*LC2+0.75*LC4+0.90 * LC8

Load EN 1990 | CEN | 2010-04

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC4 Sneg 2 Snow/Ice loads - H <= 1000 m

LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tabena 2.5-27 Mepooasua xombunayuja onmepeherna CO 14

= Design Internal Forces

Design axial force MEd 5.29 kM

Design shear force VzEd 19.00 kN

Design shear force Vy,Ed 0.00 kN Megligible
Design torsional moment Tt,Ed 0.00 kMNm MNegligible
Design warping torsional moment Tw,Ed 0.00 kNm Megligible
Design bending moment My, Ed 39.71 kMNm

Design bending moment Mz,Ed 0.00 kNm Megligible
Design bimoment BEd 0,00 kNm2 Megligible

Crnuka 2.5-25 Mepooashe cune 3a OumeH3uoHUcare 0Cl0HauKe epede CmeneHUuuHo2 Hocadad
Design Check ST2100 | EN 1993 | CEN | 2015-06

Stability
Lateral torsional buckling acc. to EN 1993-1-1,6.3.2 355.000 N /mim?
= 0.546908 - 484.00cm? - .
1.00
Mo = oy - [Myel = 93.97kNm
= 2,50 - [39.71kNm| L M, o
= 102.74kNm Mora
Wy - f, ~ |39.71kNm|
M = \." M., 93.97 kNm
: - = 0.423
_ [484.00cm® - 355.000 N/mm?
= 102.74 kNm K= 0423 <1v
= 1203
$r = 05- [l + gy ¢ (E_LT - ;’_LT.D) +B (;’_’LT)E] Mer Elastic critical moment for lateral-torsional buckling
; Clep Amplifier
= B [1 + 0.340. - {1.29% —0.400) + 0.750 - (1,203 ] Myeqs  Design bending moment (maximum on member or set)
= L1279 AT Non-dimensional slenderness
o 1 Wy, Plastic section modulus
T r — -
$ur - 1-."' () — F - (:._LT) f, Yield strength
1 7 Value to determine reduction factor ¥
- [ at Imperfection factor
1279 + /(1279)" — 0.750 - (1.203)’ o P
3 1o Limiting slenderness
’ B Parameter
f = 1-05-(1-k)- (1 ST e (';'_LT = 9_5)2) xr Reduction factor for lateral-torsional buckling
f Modification factor
2
= 1-05-(1- 0860) - (1 — 2 (1203 — 08) ) k. Correction factor
= (.964 KT meod Modified reduction factor for lateral-torsional buckling
T Myrg  Design buckling resistance moment
Krmed = Tp .
Y1 Partial factor
_ s " |
= Dosd yEd  Design bending moment
= 055
F)"
Mb.Rd = T * Wna.v t Er
T
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Ocnonauka rpeaa crenenumHor Hocaya 2 — HEB 400:

C06:1.35*LC1+1.50* LC2+0.75* LC3+0.90 * LC6

EN 1990 | CEN | 2010-04

Load

Case Name Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

LC6 Vetar - upravno na kalkan -0,3 +Y Wind

Tabena 2.5-28 Mepooasna xombunayuja onmepeherna CO 6

] Design Internal Forces
Design axial force

Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

MEd -31.43 kN

Vz,Ed 203.64 kN

Wy,Ed -20.62 kN

TEd 0.01 kNm Megligible
My, Ed 462.96 kMm

Mz, Ed -24.14 kMNm

Crnuka 2.5-26 MepooasHhe cune 3a OumeH3uOHUCarbe 0CloHauKe epede 2

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability
Bending and buckling about principal axes acc. to EN 1993-1-1, 8.3.3

MNery

Ty

s

= '1'.'

() - E -

(w)? - 210000.000 N /mm? -

25872.10kN

(AT,

y

Ncr.;

Iy

(Lery

(8.000 m)2

{218.00cm? - 355.000 N/mm?

25872.10 kN

= 0.547

-~ 05 - [1 +a - (i, —02) + (f.,,)g]

- 05- [1 + 0210 - (0.547 — 0.2) + (0.54?)2}

= 0.686

1

o, + ..!I.-"'{m,f < (T_T)z

1

0.686 + 1/(0.686)° — (0.547)°

= 091

=% \Ill
/218.00cm? - 355.000 N/mm?

= 1|'|.

(w)* - E-

5

(w)* - 210000.000 N/mm? -

15181.90 kN

(A - f,

Ncu,z

I,
(Lors )’

(4.000 m)°

15181.90 kN

= 0714

79890.00 cm*

11720.00cm®

®.

i

~LT

05 - [1 +a - (5, - 02) + (I)Q]

05 - [1+ 0380 - (0714 - 02) + (0.714)? |

0.842
1

2

¢, - \I,"Ilfd’z]g - [;_;)
1

0842 + /(0842 — (0.714)°
0.78

g o [Mygal
8.34 - [B53.37 kNm|
T117.84 kNm

llllwn!ly . fs.
V™

[3980.00cm? - 355.000 N/mm?

T117.84 kNm
0.446

05 - [1 gy (T —Tpg) + o (-;:U)z}

0.5 - [1 4+ 0.340 - (0.446 — 0.400) + 0.750 - tu.445)2]

0.582
1

P + \,-"IIf“T"LT]'2 — - (::_-LT)?

1

0.582 + \..-"I[U.SBE}? — 0.750 - (0.446)

0.98

. 1_0_5.{]—k¢}-(1—2‘(1“_0'3)2)

0.907

1-05-(1-0752) - (1-2- (0.6 - 08)°)
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HLT mod

ELT mod

Ny

My R

M, gk

D:h.)’

IIs.y.LT

Uy,

Cone

3

20

yz

= W

= W

= min (17 mee 1)
min (1.08, 1)
= 1.00
A f,
218.00cm? - 355.000 N /mm?
T739.000 kN
- f

ply ¥

= 3980.00cm? - 355.000N/mm?*
= 1412.90kNm

-

plz ¥

= 1200.00em’ - 355,000 N/mm?
= 426.00kNm

M".j’

M.,

0.00 kNm
852.03 kNm
0.000

0.9 + 0.1 - o,
0.9 + 0.1 - 0.000
0.900

Ms.y.LT

My T

44916 kNm
850.69 kNm

~ 0528
= 02 +08. a5
= 02+ 080528

0.622

My .
MS.!

15.55kNm

—20.38 kNm
~0.520

0.0 + 01 - o,
08 + 01 - —0.520
0.847

Cire | T (;, = n.:}') MNeka

. N
R
¥
s 31.13kN
0ono - |1+ (0547 — 0.2 — " ____
e ey . 7139000k
: 100
0.901
N,
min | ky, Cpy - |1+ 038 . i
' Ne
! ™1
31.13kN
in [0o01, 0000 - |1 408 —
e 001 . [T39-000KN
; 100
0.001
NQE‘
06 Coe - |1+ (2.3, —08) -
[ ) g, « Do
o Th
31.13kN
06.0847 . |14 (20714 —08) . — S
7739.000kN
078 - S
0510
Nes
it | begy 008 < Ce |13t 054
g - Ne
Tm
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; 31.13kN
= min | 0510, 06 - 0847 - |1 + 14 —M M ——
0.78 - ??3!)1,?](3}0kN
= 0510
- N
ky = 1-01:%,: L g
(Cotr — 0.25) -7,  —=
Y]
3113 kN
= 1-—-01-0714 -
T739.000 kN
(0.622 — 0.25) - 0.78 - ——
= 0999
N
ky = max|ky, 1 —01- S -
(Coir — 025) -, - —
b
3L.13kN
= max | 0999 1 — 01 -
739,
(0.622 — 0.25) - 0.78 - %
= 0.999
- { N,
By = Cpr - 1+(2-.’r‘.z—0,6)-—E|:|
Rk
B e
v
31.13kN
~ 0847 - |1 + (2 - 0714 — 0.6)  ————————
' 7739.000 kN
078 - ——
= 0.851
ki = min ke Co o |14 14 Mers
_ M
et o
Twme
31.13kN
= min | 0.851, 0.847 - |1 + 14 - T 730000 N
0.78 - 71'00
= 0.851
N es
Nnssr = ey
Wyt —=
fa1
- 31.13kN
= 7739.000 kN
00 =
= 0.004
i . IMy 4
Myt6L  — vy 7”'?“
ELT,mod ©
T
853.37 kN
= 0.901 - _[85237kNm|
s 1412.90 kNm
1.00
= [(.544
|Mzd |
Mzger = Ky o M re
Tmi
0,510 |—30.65 kNm
; 426.00kNm
1.00
— D.037
Tg.51 Mgt T Tser — TMamst
= 0.004 + 0.544 + 0.037
0.586
Mg
"INg.52 Ny
Tr
~ 31.13kN
T739.000 kN
0.78 -
1.00
= 0008
M, |
Myesz = Key ° T Mo
EiTmed © =
T
3TkN
P |853.37 kNm|
100 1412.90 kNm
’ 1.00
= 0.603

TIes.62

"g.62

n =

n =

N
E

ly
Lcr_. ¥
By
A

1,
o

ay

¥

Xz

MCI’

ExCI’

My_.Ec

X7 med
Npg
My Rk
Mz i

Wiz

“5.}'.__

Ms.y, LT
Mpyur
Croir

Chz

kz

N .61
ity 6.61
My_.Ec
Niiz 6.61
Mz Ed
Ne.61
QINEX -]

M, g4
W
¥
|—30.65 kNm|
426.00 kNm
1.00

= 0.851 -

= 0.061

Mgz + Mmyaez T Mzs.ez
0.005 + 0.603 + 0.061
= 0.670

max (Mg g1, Mesz)
max (0.586, 0.670)
0.670

0670 =1+

Elastic critical force

Modulus of elasticity

Moment of inertia

Buckling length

Mon-dimensional slenderness
Sectional area

Yield strength

Value to determine reduction factor
Imperfection factor

Reduction facter for buckling

Elastic critical force

Moment of inertia

Buckling length

Mon-dimensional slenderness

Value to determine reduction factor
Imperfection factor

Reduction factor

Elastic critical moment for lateral-tarsional buckling

Amplifier

Design bending moment {maximum on member or set)

Medified reduction factor for lateral-torsional buckling

Characteristic value of resistance to compression

Characteristic value of resistance to bending moments

Characteristic value of resistance to bending moments

Plastic section madulus

Factor

Hagging moment

Sagging moment

Equivalent uniform moment factor
Factor

Sagging moment

Hagging moment

Equivalent uniform moment factor
Factor

Hogging moment

Sagging moment

Equivalent uniform moment factor
Interaction factor

Design compression force

Partial factor

Interaction factar

Interaction factar

Interaction factor

Design compenent for N

Design component for M,

Design bending moment {(maximum on segment)
Design component for M,

Design bending moment {maximum on segment)
Design ratic

Design component for N

iy 662 Design component for M,

Niiz 662 Design component for M,

Ne.s2

Design ratic
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2.5.7 JUMEH3UOHUCAIBE EJIEMEHATA Y IONTPEYHOM KPOBHOM
CIIPET'Y 3A MEPOJABHY KOMBUHAIINJY

Ceu npodruin y morpedyHoM KpoBHOM cripery ¢y L 50x50x5

C044:1.35*LC1+1.50*LC3+0.90 * LC10

Load Name EN 1990 | CEN | 2010-04
Case Action Category

LC1 Stalno opterecenje Permanent

LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC10 Vetar - upravno na kalkan -0,3 -Y Wind

Tabena 2.5-29 Mepooasna kombunayuja onmepeherna CO 44

[l Design Internal Forces

Design axial force MNEd 66.53 kN

Design shear force Vi, Ed 0.00 kN Megligible
Design shear force Wu,Ed 0.00 kN Megligible
Design torsional moment TEd 0.00 kNm Negligible
Design bending moment Mu,Ed 0.00 kNm Megligible
Design bending moment My, Ed 0.00 kNm Megligible

Cmuxka 2.5-27 Mepooasue cune 3a OuMeH3UOHUCAIbe NONPEUHO2 KPOBHOR2 Chpeca

Design Check SP1100 | EN 1993 | CEN | 2015-06

Section Proof
Tension acc. to EM 1993-1-1, 6.2.3

f 6.2.3, Eq. 6.6
Npypa = A — d

Yo
g0 . 355000 N/mm?

170.400 kN

Niga =  Npjga 6.2.3(2)
170.40 kN

N: Ed 623, Eq.65

My rg Design plastic axial resistance
A Sectional area

fy Yield strength

¥io  Fartial factor

Mipg Design axial force resistance

Mieqd Design tension force
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2.5.8 JUMEH3UOHUCAIBE EJIEMEHATA Y MEBYCIIPATHOJ
KOHCTPYKIHNJH 2 3A MEPOJABHY KOMBUHALINJY

[Togau HOCcaun y mehycnparHoj koucTpykuuju 2 — IPE 270

C02:1.35*LC1+1.5*LC2

EN 1990 | CEN | 2010-04
Load Name | l

Case Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas

Tabena 2.5-30 Mepooasna komounayuja onmepeherna CO 68

[l Design Internal Forces
Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

MNEd
Vz,Ed
Wy, Ed
TEd

My, Ed
Mz,Ed

0.02 kM Megligible
0.00 kN Negligible
0.00 kM Megligible
0.00 kNm Megligible
94,72 kNm

0.00 kMNm Megligible

Cnuxka 2.5-28 Mepooasne cune 3a oumen3uonucarbe nooHux nocaua MK2

Design Check SP4100.03 | EM 1993 | CEN | 2015-06

section Proof

Bending about y-axis acc. to EN 1993-1-1, 6.2.5 | Flastic design

fy
Mpl.y.ﬂ‘ﬂ - wnl.y :

Yo
=  484.13ecm’ -
= 17187 kNm

n |My.E1l|

My Mpl,y Rd

_ [94.72 kNm|
© 171.87kNm
= 0551

T = Ty

= 0551
n = 05851 =<1+

Mpyre Design moment resistance
Wpy  Plastic section modulus
Yield strength

Yo Partial factor

My Design component for M,

Myeqa  Design bending moment

355.000 N/mm?

1.00

6.2.5 Eg.6.13

*Hamomena: 360r MpuCycTBa TOpHE OETOHCKE MJI04Ye HA MPOo(UIIMcaHOM JIMMY KOja je CIIperHyTa
ca HOocaueM, 3aHeMapeHa je KOHTpoJja CTaOMITHOCTH Hocaya Ha O0YHO-TOP3MOHO M3BHjamkhE
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Kpajmu noguu Hocaun y mehycnpaTtHoj koHCTpykuuju 2 - IPE 220

C015:1.35*LC1+1.50*LC2+0.75*LC4+0.90 * LC9
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno optereéenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC4 Sneg 2 Snow/Ice loads - H <= 1000 m
LC9 Vetar - upravno na kalkan 0,2 -Y Wind

Tabena 2.5-31 Mepooasua xombunayuja onmepeherna CO 15

=} Design Internal Forces

Design axial force MEd -2.99 kN

Design shear force WVz,Ed 47.58 kN

Design shear force Vy,Ed 1.64 kM

Design torsional moment Ted 0.00 kNm Megligible
Design bending moment My, Ed 0.00 kNm Megligible
Design bending moment Mz, Ed 0.33 kNm

Cnuka 2.5-29 MepooasHe cune 3a oumenzuonucarbe Kpajroux noonux nocava y MK2

Design Check ST3100 | EN 1993 | CEN | 2015-06 6 — 5. [1 e 0_2) - )2}
stability B ;
Bending and buckling about principal axes acc. to EM 1993-1-1, 6.3.3 Uk |_l + 0 (R34 = (0} = (233 ]
= 3.058
ly
Ney = (w)-E- ( = 7 = —]
I—c-’.:,I : I ]
2772.00 cm® %t “v"lmz}g - (&)
= () - 210000.000N/mm* . —————
(4.000 m) _ 1
= 3590.81kN 3.058 + 4/(3.088)" — (2.113)’
: [AT, - 019
A = | —_—
¥ \. Ny Npe = A
[33.40cm? - 355.000 N/mm? = 33.40em? - 355.000 N/mm?
V 3500.81 kN —  1185.700kN
~ 0575
My = Wiy - Fr
. - 2
&, - 05. {1 +a, (1, - 02) + (3,) } —  285.48cm’ - 355.000N/mm?
2 = 101.34kNm
- 05 - [1 + 0210 - (0.575 — 0.2) + (0.575) ]
Mz.Rk - Wpl.z & fy
= 0.704 2
= B58.1lcm® - 355.000 N/mm?
5y = ! ~  20.63KkNm
) — 2
P, + 1_."'[%)2 _ (H) M
i = hhy
_ 1 " May
- Iﬁ - 0.00 kNm
0.704 + 1/(0.704)" — (0.575) = e
= 090 = 0.000
N, — (v} E. Iz _ Coy = 005+ 005 - ay,
(Lors) = 0.95 + 0.05 - 0.000
A4
— (r)? - 210000.000 N/mm? - 222-00€m" = 0.950
(4.000m)?
Mh
—  265.55kN i T WL,
_ JA -, B 0.33kNm
S T ~1.32kNm
. . = —0249
3 /33.40cm? - 355.000 N/mm?
-y 265.55 kN Cre = 08954 005 g,
= 2113 ~ 0.95 + 0.05 - —0.249
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= 0938
N
ky = G- |1+ (%, - 02) "E:Im
A
= 0050 - |1+ (0575 — 0.2) - %
080 - ==
- 0951
N
ky = min|ky, Coy - [1+ 08 - ‘—?:
Rk
1o Rk
Yoym
2.00kN
~ min [0.951, 0950 - [1 4+ 08 . ————
6 - 11951.‘L(E}okN
~ 0051
T NC.F.O
ey = 06:Cuw- L+ (2-5, —o,ﬁ)-—mR
£+ —=
T
2.99kN
= 06-0938- |1+ (22113 -06)  ————
o 11351,‘L%OkN
- 0590
N
ke = min| ke 06 Cop - [1+ 14 ‘—Er:
Rk
¥
2.99kN
= min| 0590, 0.6 -0938 - |1+ 14. — = ____
- 11651.?0(3]0kN
— 0573
i N,
ky = 06 Cuy - 1—(;_y—0.2)-‘—'i|”m
4, iRk
Y ot
= 06-00950 - |1+ (0575 — 0.2) - %
1.00
- 0571
N
ky = min|key, 0.6 - Coy - |1+ 0.8 - ‘—Eh‘]’
Rk
ot
2.99kN
= min|0571,06-0950 - |1+ 08 — = _____
0.00 . 11351.';;](:}0kN
— 0571
. N
ke = Cms o+ |1+ (2 R u_a) ; "E:Im
Tt
¥
= 0038 - |1+ (22113 — 06) - %
0.19 - T
— 0983
N
ke = min [k Cop - |14 14—
ia i
M1
2.99kN
~ min|0983,0938 - |1+ 14. — S ____
010 . 11851,};](:]0kN
—  0.955
. = N g4
Mg 61 = ) NRk
Ay

Twmi

2.60kN
1185 700 kN
) - it
0.0 100
= 0.003
|My Ed
N = M+ ——
e " My
Tz
|47.58 kMNm|
= U o sakm
1.00
= 0.447
" " My ga
Mz 6L y2 [
Trat
_ sy . L3260
- 20.63 kNm
1.00
- 0.037
Mo =  Yinest T+ Timyasr T Moo
= 0.003 + 0447 + 0.037
= (.486
N ge
n .- -
NG 52 . Neo
%z i
T
LAk
- 1185 700kN
0109 . HT
= 0013
n - K M\-’.Edl
IMydEr = Ty M-;_Rk
Tan
|47.58 kNm|
= 057 « ———
101.34kNm
1.00
= (0.268
" _ M, 4]
Mz 2 R ¥
HT]
0.055 |—1.32 kNm|
B ' 20,63 kNm
1.00
= 0.061
Mgez = Tingsz T Myesz T Tnzsez
= 0.013 + 0.268 + 0.061
0.342
noo= max(nge. Nesa)
= max(0.486, 0.342)
= 0.486
n = 0486 <1+
Nery Elastic critical force
E Modulus of elasticity
by Moment of inertia
Lery Buckling length
Ay Non-dimensional slenderness
A Sectional area
Ty Yield strength
@, Value to determine reduction factor
oy, Imperfection factor
Ry Reduction factor for buckling
MNerz Elastic critical force
[ Moment of inertia
Lerz Buckling length
A, Mon-dimensional slenderness
@, Value to determine reduction factor x
iz Imperfection factor
Xz Reduction factor
Mpy Characteristic value of resistance to compression

My 2 Characteristic value of resistance to bending moments
Wy Plastic section modulus
Mz pic Characteristic value of resistance to bending moments

Wiz Plastic section madulus
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plz
Oy

kz
661
My 661
v,Ed
Nz e.61
MzEeq
Ne.s1
662
Nuty 662
Nz .62
Ne.62

Plastic section modulus

Factor

Hegging moment

Sagging moment

Equivalent uniform moment factor

Factor

Hegging moment

Sagging moment

Equivalent uniform moment factor

Interaction factor

Design compression force

Partial factor

Interaction factar

Interaction factor

Interaction factor

Design companent for N

Design companent for M,

Design bending moment (maximum on segment)
Design component for M.

Design bending moment (maximum on segment)
Design ratio

Design component for N

Design companent for My

Design component for M.

Design ratio

Cry0oBu MehycnparHe koHcTpykuuje 2 — HEA 120

C010:1.35*LC1+1.50*LC2+0.75* LC3+0.90 * LC10

Load
Case

Name

EN 1990 | CEN | 2010-04

Action Category

LC1 Stalno opterecenje

Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC10 Vetar - upravno na kalkan -0,3 -Y Wind

Tabena 2.5-32 Mepooasna kombunayuja onmepeherna CO 10

[} Design Internal Forces

Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

MEd
V2 Ed
Wy,Ed
TEd
My, Ed
Mz,Ed

-104.44 kN
-0.93 kM

0.00 kM
0.00 kMNm

-2.32 ENm

0.01 kNm

Megligible
Megligible

Megligible

Cnuxka 2.5-30 MepooasHe cune 3a oumeHnzuonucarwe cmybosa y MK2

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability
Bending and buckling about principal axes acc. to EM 1993-1-1,8.3.3

Ny

1
¥y
E. '

= | )2_
" (Lo

= (w)? - 210000.000 N/mm?® .

1025.65 kN

(A

¥

1\" Ncr.r

I."25.30cm2 - 355,000 N /mm?

y 1025.65 kN
~ 0936

606.20 cm®

(3.500 m)*

By

Ly

05 - {1 +a, - (n, - 02) + (;Qy)z]

05 - [1+ 0340 (0936 - 02) + (0.936)" |

1.063

1.063 + ».-"[1.063}? — (0.936)"

0.64
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I

Moz = () - E ——= i
(bere) by = Gy |1+ (3, - 02)  ——
2 . ” Gl
— (x)" - 210000.000N/mm? - 2090 W
(3.500m)* W
= 30067 kN 104 .44 kN
— = 0400 - |1+ (0,936 - 02) - — W
5, = i q ! 1.00
V N = 0454
- /25.30cm* - 355.000 N/mm?
-y 300.67kN ) Nego
= iege kyy = min | by, Gy - |1 + 0.8 - —;{ - &(1
- — 42 R (T
¢, = 05. [1 +a e (- 02) + (1) ]
< 104.44 kN
~ 05 [1 4 04900 . (1516 — 02) + (1.515)’] = <o EUARLAR | Bt ooa . BOBIS0KN
' 1.00
= 1302 = 0454
1
W= —————— Ky = 1-01-7, — Mol
— 4% v ! iy
o, + V"(:o,}z = (;) (CoLr — 0.25) + ¢, - Naw
Tw
1
- o — ied = o 0ieLsse N 896.150 kN
1.972 + \.."[1.9?2) — (1516) [0.400 — 0.25) - 0.31 —1 30
= 031 — 0620
Mo = oy - Mgl
= 3665 - |-2.32kNm| W, = e Mo
—  85.14kNm ) (Corr — 0.25) - 7, « e
¥rar
T (W - b
i Vs = max| 0620, 1 — 01 - 104.43KN
2 2 . §98.150 kN
TI980en - 355,000 mm* (a4 =028 0" “1m
=y 85.14 kNm = 0.749
= 0706 Ne gy
_ _ - 2 Mg o1 —N
¢ = 05- [1 +ar s (Kir = Riro) + 8+ (ir) ] Iy - ﬁ
104.44 kN
— 05 . |14 0340 . (0.706 — 0.400] -+ 0750 . (0.706)% R B
[ ] 0.6d . 208150 kN
= 0739 1.00
. = 01®
ar = —_—— " - & My g
f = MyGEL = T
bt + \f (bur)® — P - (’-LT) n 4 5 : M, ri
LLT mod
1 Ym
— e ~2.32 kNm|
0.739 + /(0.739)" — 0.750 - (0.706)" - oo . A242KNm
— D87 | 1.00
i = 0.025
" 2
f= 1-05:(1-k%k)- (1 =2 (f-LT = 0-3) ) Mot = Tingst T Tmys.el
i = 0.182 + 0.025
= 1-05-(1- 0611) - (1 — 2. (0.706 — 0.8) ) _ ok
~ 0809 N
Ing.62 T Nee
. _hr s
ElTmed = ¢ s Tmi
_ 0.87 _ 104.44 kN
= 107 i
= 0376
Iitmot = M0 (717 mear 1) |My 4
= min(107, 1) Mgz = Ky
= 100 AT mod —
= 2530cm’ - 355.000N/mm? 1.00 - -I,UCI
= 898.150kN = 0.041
Mype = Wy, - f, Mgez = Mnesz T Nmyese
= 119.50em’® - 355.000 N/mm? = 0.376 + 0.041
= 4242kNm = 0417
Cry = 06+ 04 W, no= max(nge. Ness)
— 0B &+ Od —0528 —  max(0.207, 0.417)
—  0.230 = (.417
Cy = 04 n = 0417 €1~
Cout = 06 + 0.4 - w,'.LT
— 06+ DA —0.026 Nery Elastic critical fcrr_cz:-T
:530 E Modulus of elasticity
~ = ly Moment of inertia
Cour = 04 Lery Buckling length
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B

(=

o

—
A

o
(=]

- oo - = = -
o 5 :E '\3E o ‘-ﬂg 0 nz i ™ Ne N
> e m ’

M Ed
¥t

Mr .51
Meay .61
y,Ed
MNe.61

N e.62
Mrty 6.62
Ne.s2

Mon-dimensional slenderness

Sectional area

Yield strength

Value to determine reduction factor

Imperfection factor

Reduction factor for buckling

Elzstic critical force

Moment of inertia

Buckling length

Mon-dimensional slenderness

Value to determine reduction factor

Imperfection factor

Reduction factor

Elastic critical moment for lateral-torsional buckling
Amplifier

Design bending moment (maximum on member or set)
Mon-dimensional slenderness

Flastic section modulus

Walue to determine reduction factor ¥

Imperfection factor

Limiting slenderness

Parameter

Reduction factor for lateral-torsional buckling
Modification factor

Correction factor

Modified reduction factor for lateral-torsional buckling
Characteristic value of resistance to compressicn
Characteristic value of resistance to bending moments
Equivalent uniform moment factor

Ratio of end moments

Equivalent uniform moment factor

Ratio of end moments

Interaction factor

Design compression force
Partial factor

Interaction factor

Design component for N

Design component for M,

Design bending moment {maximum on segment)
Design ratio

Design compenent for M

Design component for M,

Design ratio
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2.5.9 JUMEH3UOHUCAIBE EJIEMEHATA Y IOAY KHOM KPOBHOM
CITPET'Y 3A MEPOIABHY KOMBUHAIINJY

Benuanune UPE 160:

C0258:L.C1+1.5LC5

EN 1990 | CEN | 2010-04
Load Name | l

Case Action Category

LC1 Stalno opterecenje Permanent

LC5 Vetar - upravno na kalkan 0,2 +Y Wind

Tabena 2.5-33 Mepoodasna kombunayuja onmepehera CO 258

= Design Internal Forces

Design axial force MEd
Design shear force Vz,Ed
Design shear force Vy,Ed
Design torsional moment TEd
Design bending moment My, Ed
Design bending moment Mz,Ed

230 kN
3.81 kN
-4,29 kN
-0.02 kMNm
2,77 kNm
3.01 kNm

Crnuxka 2.5-31 MepooasHe cune 3a oumeH3UOHUCArbe 8eHUaHUYe

Design Check 5P6100 | EN 1993 | CEN | 2015-06

Section Proof

Lxial and shear stress acc. to EN 1993-1-1, 6.2.1(3) | Elastic design

r{ 2 2

Oy Ed “Ed
Me.1 - f, + 3 f,
\ l\\"mu o
[ 2 H
—156.330N/mm? 3 2.802N/mm?
B 355.000 N/mm? 355.000 N/ mm?
\ l"\ 1.00 1.00
= 0441
N = Maa
= (0.441
n o= 0441 <1~
Ne.1  Design ratio

Ty eq Design axial stress
fy  Yield strength of stress point
¥mo Partial factor

Teg  Design shear stress

6.2.1(5), Eq. 6.1

6.2.1(5), Eq. 6.1
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Beptukase LNP 50x50x5 — IlpeacraB/bajy eleMeHTe KOHCTPYKTHBHOT KapaKTepa

JHujaronane nogyxHor kpoBHor cipera - LNP 80x80x8

C067:1.35*LC1+1.05*LC2+0.75*LC3+1.50* LC9
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno opterecenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC9 Vetar - upravno na kalkan 0,2 -Y Wind

Tabena 2.5-34 MeponaBaa komOuHanuja ontepehema CO 67
Design Check 5T4100.03 | EN 1993 | CEN | 2015-06

Stability
Bending and compression acc, to EM 1993-1-1, 6.3.4 | General method - Johannes Naumes

Nﬁic = '&eff * fu
= 12.27em? . 355.000N/mm?
435,512 kN

Mupe = Wey » fy
= 20.26cm’ . 355.000 N/mm?
= T.19kNm
Mg = Wy - fy
= 0.37em® . 355.000 N/mm?
= 333kNm
NEa M, ga|
. Ned |, MuEd]
itk MNr M, g

46.08kN  |0.15kNm
435.512 kN 7.19 kNm
= 0127

o T

P = 05 [1 +a - (i — 02) + (;_W)z]

- 05 [1 1034 - (2228 — 02) = [2.223)2]
- 337
1
qu I'_i.?
¢'op T 1‘;"':0!:\9]2 ("‘-nn)
1
3337 + ,”.-"(—3.32?]2 (2.228)°

- 017
&
Oy = - -(1—c_nf-E-|v-+)
Brron (Lssgmu)™ + |Mygal
1 , -0.2
— — . [1 - (r)? . 210000.000N/mm? . 29.90cm* - %
158 (2.907m)* + [-0.15 kN
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= 056

Tr
7.90
1.00

OEg Leop

= 017 -
= 1.363
Mv.Edl . l:
M,
Tma

0.15 kNm|
3.33kNm

1.00

0.020

ANg - 1- . (1 - ui) () ()

Ed

_ 1 1 : 2
1- 135 (1 1.353) L (017)? - (2.228)

1 - qu]

- (1 — 0.56)

1
1363 + 0.020
0.971
= 0776

n o= 0776 <1+

MNag Characteristic value of resistance to compression

g Effective area of section

Ty Yield strength

Mgk Characteristic value of resistance to bending moments
Wesy  Effective section madulus

Mya  Characteristic value of resistance to bending moments
Wes, Effective section modulus

MNuitk  Maximum section design ratio

MNeg Design axial force

Myea Design bending moment

oy, Load amplifier

?"_:}p Man-dimensional slenderness

Crop  Load amplifier

o Reduced imperfection factor

oy Imperfection factor

Dop Value to determine reduction factor

Yop Reduction factor for buckling
e Moment factor

E Madulus of elasticity
L Maoment of inertia
&y Deflection (maximum on segment)

Lizgrmu Length of segment

Myzg  Design bending moment (maximum on segment)
Oy Factor far in-plane actions

Ve Partial factor

By Factor far out-of-plane actions

Myzyg Design bending moment

Vo Partial factor

ANz Verification factor
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[Tojac momyxHor KpoBHOT crpera - SHS 150x150x6.3

C032:1.35*LC1+1.05*LC2+1.50* LC3+0.90 *LC10
Load Name EN 1990 | CEN | 2010-04
Case Action Category
LC1 Stalno optereéenje Permanent
LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m
LC10 Vetar - upravno na kalkan -0,3 -Y Wind

Tab6ena 2.5-35 Mepooasna xombunayuja onmepeherna CO32

[} Design Internal Forces

Design axial force MEd -125.13 kN

Design shear force Wz,Ed 0.18 kN Megligible
Design shear force Wy, Ed 3.53 kN

Design torsional moment TEd -0.84 kNm

Design bending moment My, Ed 2,66 kNm

Design bending moment Mz Ed 3.55 kNm

Crnuxka 2.5-32 MepooasHe cune 3a OumeH3UOHUCAIbe Nojaca NOOYIHCHO2 KPOBHO2 chnpe2a

" : . — 42
Design Check ST3100 | EN 1993 | CEN | 2015-06 6, = 05- {1 I ( B 0.2) N (J) }
Stability C N
Bending and buckling about principal axes acc. to EN 1993-1-1,6.3.3 = D& {1 + 0.210 - (2687 — 0.2) + (2.687) J
= 437
N (r) - E y 1
ery = T 4 p— : _
(Ley)? i (2  [—\?
1223.00 cm® @+ (9 - (1)
= (w)? - 210000.000N/mm? . ==
(12.000 m)? _ 1
= 176.03kN 4371 + \,-"'[4.3?1}“ — (2.687)°
! (AT, - 013
¥ \II Ncr.r M =iz A fy
_ [35.80cm? - 355.000N/mm’ = 35.80cm? - 355.000 N/mm?
| 176.03kN ~  1270:900kN
~ 2687
My = Wy o fmr
_ Y,
o, = 05- [1 +a - (3, - 02) + (&) } —  192.00em® . 355.000N/mm?
; = 68.16kNm
= s [1 + 0,210 - (2.687 — 0.2) + (2.687) }
Mam = Wi f
= 4371 3 N
= 192.00cm® - 355.000N/mm
Ty = - = 68.16kNm
i EE z
@&, + 1’,-'{(1?3.)2 = (}.y) E o Mh"".
1 ™ M.,
= L —— ~ 0.00kNm
4371 + |/ (4371)" — (2.687) = ZEEkhNm
- 013 = 0.000
g = (bt - Coy = 08 +01 .0
(Lerz) = 0.9+ 0.1-0000
'l
_ (=) - 210000.000N /mm? . 1223.00cm” = 0.900
(12.000 m)* M
—  176.03kN BT W
B Rt _ 213kNm
ky = \,."n_ ~6.09 kNm
(<% 3
=  —0.350
. I."35.B{Jcrn2 - 355.000 N/mm?
= 176.03 kN o = =08 20,
— 2687 = —0.8. —0350
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Kzz

Kz

Mnig 61

0.280
0.4
. NcF.d
{ R 1 h, —02] + ——M——
! + (s - 09 g o Nee
o ¥z
125.13 kN
0900 - |1 2687 - 02) - ——MmM—
A ) o1a . 1270900KN
RS 100
2.623
N,
min | ky, Coy + |1 + 0.8 - — 0
i VB
4 TaL
125.13 kN
i 2.623, 0.000 - 1408 ——M ——
. : ! 013 120.000kN
; 1.00
1.454
- NCEd
06 Cu + |1+ (v, — 02) e
¥
125.13kN
0.6 - 0400 - |1 — (2,687 — 0.2] - W
: 1.00
0.699
N
min | kye. 0.6 - Coy - [1 + 0.8 - —=E2
. N
e © =
¥
12513 kN
i 0.699, 0.6 - 0.400 - 1 98 —
frih * 013 . 1270.000KN
. 1.00

0.388

0.6 - Coy - 1—(%_)’_0_2).&

. Mg
Tt
125.13 kN
0.6 -0.900 - |1 + (2.687 — 0.2) - W
’ 1.00
1.574
, Ne g
min | kg, 0.6 « Cpy - |1+ 0.8 - C—NLR.‘
E Taa
125.13 kN
i 1.574, 0.6 - 0.900 - 1 o8 ——mM8M
e i 013 . 1270.900KN
. 1.00
0.873
. N ea
Civs | ( - 02) =
ts
¥
. 125.13 kN
0.400 - |1 + (2.687 — 0.2) - W
' 1.00
1.166
N
min | ke, e = | 1 + 0.8 - —250
g, v Mek
T
12513 kN
i 1.166, 0.400 - 1 o8 —MM8
i t o1s . 1270.900KN
' 1.00
0.646
Ncgd
i Mri
1y

TuL

_ 125.13 kN
B 1270.900 kN
0.13 - ——m
= 0770
E |Myes|
T = e LA
Wy 61 W My e
T
= ke [3.30 kNm
- 68.16 kNm
1.00
0.070
M, g4|
Ul = b e <
Me6 51 kye T
Y
o |—6.00kNm|
' 68.16kNm
1.00
- 0,035
6.1 Mnesr T Myesr T Tsst
= 0770 + 0.070 + 0.035
= 0.B75
Nr_.l:d
Mge = 2————
ng.G2 T e
¥
125.13kN
B 1270.800 kN
0.13 - 30
= 0770
. s Ml
e = Mi‘,RI
Tm
|3.30 kNm
0873 - o 16 m
1.00
= 0042
" _ L
Thict 62 Vom
¥
- o |—6.09kNm|
' 68,16 kNm
1.00
= 0.058
Mosz = Tnesz T Tmyeez T TMzge2
= 0.770 + 0.042 + 0.058
0.870
o= max{neers Ngga)
=  max (0.875, 0.870)
= 0.875%
n = 0875 <1+
Mery Elastic critical force
E Modulus of elasticity
ly Moment of inertia
Lery Buckling length
Ay Non-dimensional slenderness
A Sectional area
fy Yield strength
oy Value to determine reduction factor x
oy Imperfection factor
Ky Reduction factor for buckling

Nerz Elastic critical force
Iz Moment of inertia

Lerz Buckling length

x MNon-dimensional slenderness

o, Walue to determine reduction factor

Oy Imperfection factor

Xz Reduction factor

Ny Characteristic value of resistance to compression

M,Rk Characteristic value of resistance to bending moments
Wyiy  Plastic section modulus
Mzpe  Characteristic value of resistance to bending moments

Wpiz  Plastic section modulus
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2.5.10 JUMEH3UNOHUCAIBE EJIEMEHATA Y HAJICTPEILIHUIIN 3A
MEPOJABHY KOMBUHALINJY

I'opwu nojac HaactpemHuie SHS 70x70x3.2

C0258:L.C1+1.5LC6

EN 1990 | CEN | 2010-04
Load Name | |

Case Action Category

LC1 Stalno opterecenje Permanent

LC5 Vetar - upravno na kalkan 0,2 +Y Wind

Tabena 2.5-36 Mepooasna kombunayuja onmepeherna CO 258

=] Design Internal Forces

Design axial force MEd -32.37 kN

Design shear force Wz,Ed 0.39 kM

Design shear force Wy,Ed 0.15 kN

Design torsional moment TEd 0.01 kNm Megligible
Design bending moment My, Ed 0.07 kNm

Design bending moment Mz,Ed -0.06 kNm

Cnuxka 2.5-33 MepooasHe cune 3a OumeH3UOHUCAarbe 20pere2 nojaca Ha0CmpeuHuye

b, = 05 {1 +ap o (b, — 0_2) + (;'_'2)2]

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability
Bending and buckling about principal axes acc. to EMN 1993-1-1,6.3.3 — 05 - [1 + 0210 - (1268 — 02) + (1.268]2}
= 1416
2 I?‘
New = (m)" - E- 2 1
(Lcr.y) i =
| . 2
4 f 2. 7
—  (x)? - 210000.000N /mm? . 22:30cm O + /(%) {1)
(3.654 m)° .
= 096.69kN = —_—
1416 + /(1416)° — (1.268)
- (A% = 049
New = A-f,
r T
_ /8.44 em? - 355.000 N/mm? GabEn? - 355.000N /2
=N 96.60 kN = AT SR
— 1760 = 209620 kN
2 Myrek = Wy - F}'
®, = 05.|1 < (n, — 02 x
Y { oy (0 ) + (*) ] —  21.00em? - 355.000N/mm?
= 05 [1 + 0.210 - (L760 — 0.2) + (1.?50)"’] = T.45kNm
= 2213 Mo = Wy. - f
1 = 21.00cm* - 355.000N/mm?
ky 7 —  7.45kNm
[} _ 2
lio2 — (3
ol () -
_ 1 by T M,
2213 + /(2213) — (1.760)’ _ 0.00kNm
0.04kNm
= 028 ~ e
Nezg = (w) - E- . - Coy = 09 +01-q,
{Lerz
(Lera) 6230 et = 09 + 01 0106
— (a)® - 210000.000N/mm? . —=22¢M ~ 0,889
(2.632m)*
= 186.43kN o0, = M.
! MG.I
- A1 —0.01kNm
s = — _— e e o
' | Ners ~0.01 kNm
~ [8a4cm? . 355.000N/mm’ = 0,803
-y 186.43 kN Cre = 09+ 01-a,
= L268 = 0.9+ 01- 06093
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= 0.969
N
ky = Cm+ |1+ (%, - 02) CIEI:Jm,
Ty © —
Tl
32.37kN
—~ 0889 |1+ (1760 — 0.2) - — =2t
0.28 . 299;6[?3 kN
= 1.422
N,
ky = min|ky, Cuo - |1+ 08 —Er:
Rk
Y
32.37kN
= min| 1422 0889 - |1+ 08+ ——
028 . Zggiﬁjg kN
= 1.163
. N
ke = 06-Cp - [1+ (5, —02) R
Rk
Twm
32.37kN
— 06-0969 - |1+ (1268 — 0.2) » ———
299.620 kN
0.49 - —300
= 0.719
N
ke = min |k, 0.6 Cpp - |1+ 08 - —:
Rk
TmL
32.37kN
= min| 0719, 06 - 0969 - |1 + 08 - ——M
299,620 kN
0.49 - =im
— &4
. 06 Coy - |1 ((, 0.2) NC—EI:IR.‘
:
e
32.37kN
= 0.6-0889 . |1+ (1760 - 02) - — '
0.28 - Zggiﬁgg kN
— 0853
by = min |y, 0.6 Cuy - |08 N‘;E-IS—
. Ng
A LT
= min|0:853, 06 0889 - |1+ 08- %
— 0.698
i I\'lcE;I
ke = Cmr- |14 (7, — 02) . =
T2 mz t ( T ) Nw
T s —
Tha
= 0969 - |1+ (1268 — 0.2) - %
049 - ———
- 1198
kp = min | kg, Coe - |1+ 08 - Mees
. Nik
At —
Tm
= min| 1198, 0969 - |1 + 08 - %
0.49 - —1 )

= 1141

. _ M- e
et = T
Nex

T

Myt 61

TInzs 61

g1

"itvg.62

TiMy.62

Mmze.02

662

4 <

=i
I

3237kN
- 299.620 kN
028 - — 109
= 0384
i [My e
Y My gk
Th
[~0.55 kNm|
116 i kim
1.00
= 0.086
[M. e
= hy M;
RS
T
P [0.15kNm|
- 7.45kNm
1.00
—  0.014

Mnesr + Mmesr T e
= 0.384 + 0.086 + 0.014
= 0483

Nf.Fd
New
Tm
3237kN

299,620 kN
049 =55

- 0221

- iy My e

Myan

Twme

| ~0.55 khm|

| T745kNm
1.00

[Mze4
M Ry
Th
015 kNm)|

7.45kNm
1.00

1.141 -

= 0.023

Nugsz T Mwyasa T Mizssz
= 0221 + 0.051 + 0.023
0.205

max (Ng g1+ Ng.62)

max (0.483, 0.205)
0.483

0483 <1+

Elastic critical force

Modulus of elasticity

Moment of inertia

Buckling length

Mon-dimensional slenderness

Sectional area

Yield strength

Value to determine reduction factor
Imperfection factor

Reduction factor for buckling

Elastic critical force

Moment of inertia

Buckling length

Mon-dimensional slenderness

Value to determine reduction factor y
Imperfection factor

Reduction factor

Characteristic value of resistance to compression
Characteristic value of resistance to bending moments
Plastic section modulus

Characteristic value of resistance to bending moments

Plastic section modulus
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iy Factor

Mp Hogging moment

Mgy Sagging moment

Cry Equivalent uniform moment factor
O 2 Factor

M 2 Hogging moment

Mgz Sagging moment
Crz Equivalent uniform moment factor
kyy Interaction factor

Neeg Design compression force

¥ Partial factor

kyz Interaction factor
kzy Interaction factor
kzz Interaction factor

Nnegr  Design component for N

My g1 Design component for M,

My eg Design bending moment (maximum on segment)
Nmzest Design component for M,

Mz gq Design bending moment {(maximum on segment)
Ne.61 Design ratio

Nuesz Design compenent for N

Mty 662 Design component for M,

Nz .62 Design component for M,

Ne.62 Design ratio

Jomu nojac Hanctpenrauie - SHS 80x80x3.2

C029:1.35*LC1+1.05*LC2+1.50 * LC3+0.90 * LC7

Lo Name EN 1990 | CEN | 2010-04

Case Action Category

LC1 Stalno opterecenje Permanent

LC2 Korisno m.k. i stepeniste Imposed loads - category C: congregation areas
LC3 Sneg 1 Snow/Ice loads - H <= 1000 m

LC7 Vetar - upravno na poduzni zid 0,2 +X Wind

Tabena 2.5-37 Mepooasna kombunayuja onmepeherna CO 29

[ Design Internal Forces

Design axial force MEd -36.74 kN

Design shear force Vz,Ed 9.79 kN

Design shear force Wy, Ed 0.00 kN Megligible
Design torsional moment TEd 0.00 kNm Megligible
Design bending moment My, Ed 221 kNm

Design bending moment Mz, Ed 0.00 kNm Megligible

Cmuxka 2.5-34 Mepooasne cune 3a OuMeH3UOHUCAIbE OOFbe2 NOjaACd HAOCMpeulHuye
Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability
Bending and buckling about principal axes acc. to EN 1993-1-1, 8.3.3

Ney = {ﬂ? .E . ly . = 05- [1 + 0210 - (1.888 — 0.2) + (1.888)%
Leso )”
(Lesy) ~ 2460
95.00 cm®
— (r)? . 210000.000N/mm? . ——"_ o 1
(4510 m)? fy F————3
~  96.80kN ey ~(5)
1
hy = I." AN- i 2460 + 4/(2460)° — (1.888)°
V' Nery - 025
~ [e72cm? - 355.000 N /mm? L L
=N 96.80 kN Mo = X B
= 1.888 4
_ () - 210000.000N/mm? . 2200em
(4.510m)’

o, = 05- {1 +a - (1, —02) + l:;..,}z} ~ 96.80kN
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P,

M, mi

M. e

5.2

Cre

k"!‘

kyy

Kyz

by

= W

[A - f
'll Nerz

|," 0.72cm? . 355.000 N /mm?
' 96.80 ki

1.888

05 - [1 o (i, - 0.2) L3 (5[,)2]
05 - [1+ 0210 (1888 — 0.2) + [1.888) |
2.460
R
o, + o)t - (1)
1

2.460 + 4/(2.460) — (1.888)°
0.25
At

¥
9.72cm?® - 355.000 N/mm?
345.060kN

ply fy

= 27.90cm? - 355000 N/mm’
= G9.90kNm
= Wi - fv
= 27.90cm® - 355.000 N/mm?
= 9.90kNm

M,

My

—0.01 kNm
0.14 kNm

0.066

09 + 0.1 q,
0.9 + 0.1 - 0.066

0.907
MS.Z
Mp,z
_D:00 kNem_
—0.02kNm
—0.035
0.8 - o,
— 0.8« —0.035
0.028
0.4
=3 NC.EI!
Coy+ |1+ (f., - 0.2) . —
T
36.74 kN
0.907 - |1 + (L.B88 — 0.2) - m
: 1.00
1.564
min | ky,, Gy - |1+ 08 - M
: . M
L ——
UL
o 36.74 kN
min | 1564, 0907 - |1 + 08 - [mam
’ 1.00

1.218

08 - Crp ¢ |1+ (;_, s D.Z) R

L.
Th
; 36.7T4kN
0.6 - 0400 - |1+ (1888 — 02)  ——
345.060 kN
0.25 - TR
0.414
M.
min | by, 06 - Cpp - |1+ 08
. Miee
. O
Trar

keyy = min| by, 0.6+ Cpy - |1+ 0.8

ke = Cmev |13 (T, —02)5

kz = min|kg, Cne - |1 + 08 -

36.74 kN

345.060 kN
0.25 - 0

= min| 0.414, 0.6 - 0.400 - |1 + 0.8 -

= 0323

ky = 06:Cu: |14+ (T, —02) o MNees

. Nee
Tma

30.74 kN

345.060 kN
025 - —5p

= 06-0907- |1+ (1.888 — 0.2) -
- 0939

Nc.Ed
1 - Nei
. ¥
36.7T4 kN
345,060 kN
e

= min|0.939, 0.6 - 0.907 - |1 + D.8 -
= 0731

NeEg
. N

TM

36.74 kN

345.060 kN
025 - a0

= 0400 |1+ (1888 — 0.2) .
—  0.690

Negd
N

TmL

36,74 kN

345.060kN
025 - — 55

= min| 0.690, 0.400 - |1 + 0.8 -

= 0,538

Nz g4

Mnesr = [T

B
% Fri

36.74kN

. 345.060 kN
0.25 - o

Tager = - Win

Tl

2.21 khm|

9.90 kNm
100

= 1218 -

= 0.2mn2

M, ga
s = e - Mo

Yo

= 0.001

Nesr = Muear T Myesr T Maesen
= 0430 + 0272 + 0.001
= 0702
Nz g4
RN '_""ﬁ;'
;o
T
36.74 kN
345.060 kN
" T 1o
—~ 0430

M,

= by
- My s

Moz

Yy

Y.
_ gy [22LkNmI

= 0.163
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| M. g
M, Rk

sz = K -

Y
|—0.02 kNm|
9.90 kNm
1.00

= 0538 -

= 0.001

Mesz = Nnesz T Mmyesz T Muzssz
= 0.430 + 0.163 + 0.001
= 0.594

noo= max(nge. Nesa)

=  max(0.702, 0.594)
= 0.702

n o= 0702 <1+

Nery Elastic critical force
E Modulus of elasticity
by Moment of inertia

Lery Buckling length

Ay Mon-dimensional slendemess

A Sectional area

fy vield strength

oy Value to determine reduction factor x
oy Imperfection factor

Ky Reduction factor for buckling

Nz Elastic critical force
Iz Moment of inertia

Lerz Buckling length

A, Non-dimensional slenderness

o, Value to determine reduction factor ¥

o Imperfection factor

Xz Reduction factor

Mgy Characteristic value of resistance to comprassion

My Characteristic value of resistance to bending moments
Wpyy  Plastic section modulus

Mzpe  Characteristic value of resistance to bending moments
Wiz Plastic section madulus
Oy Factor

My Hogging moment

Mgy, Sagging moment

Crry Equivalent uniform moment factor
Oz Factor
M 2 Sagging moment

My 2 Hogging moment
Crnz Equivalent uniform moment factor
kyy Interaction factor

Neeg Design compression force

Y1 Partial factor

kyz Interaction factor
Kz Interaction factor
[ Interaction factor

Nnes1  Design component for N

Ny 661 Design component for M,

My 5 Design bending moment (maximum on segment)
Mz 661 Design component for M,

M eq Design bending moment (maximum on segment)
Ne.51 Design ratio

Nnesz Design component for N

Nuty gz Design compenent for M,

Nz g2 Design compaonent for M

Ng.52 Design ratio

163



Huxona Typyauh I'P19/2019

Wcnyna naacrpemrauie — SHS 40x40x2.9 (nujaronana je MepoiaBHa)

C048:1.35*LC1+1.50*LC4+0.90 * LC8

Load Name EN 1990 | CEN | 2010-04
Case Action Category

LC1 Stalno opterecenje Permanent

LC4 Sneg 2 Snow/Ice loads - H <= 1000 m
LC8 Vetar - upravno na poduzni zid -0,3 +X Wind

Tabena 2.5-38 Mepooasna xombounayuja onmepeherva CO 48

=] Design Internal Forces

Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

MEd
Vz,Ed
Vy,Ed
TEd
Wy, Ed
Mz, Ed

-13.47 kN
-0.08 kN
0.00 kN Negligible
0.00 kNm Megligible
-0.06 kMNm
0.00 kNm Negligible

Cnuxka 2.5-35 MepooasHe cune 3a oumeH3uOHUCArbe UCTYHe Ha0CcmpeuHuye

Design Check ST3100 | EN 1993 | CEN | 2015-06

Stability
Bending and buckling about principal axes acc. to EN 1993-1-1, 8.3.3

Ney

Ly

Ne.z

p

I

- {:.T)? . E . L
(L('J}-
4
~ (#) . 210000.000N/mm? . —24€m”
(1.242 m)?
= 128.19kN
.'IA ' fs'
kll Ncr.y
~ /421cm® . 355,000 N/mm’
=N 128.10kN
= 1.080

05 - [1 +a, - (1, - 02) + [:;_,,)2}
- 05 - [1 4+ 0.210 - (1080 — 0.2) + (1.080)?]

1.175

1

o, + 1.,-"{@,.)2 - (Zy)?
1

L1175 + /(1175)? — (1.080)?

~ 061
= (=) E- l: .
{Lerz)
4
— (x)? - 210000.000N/mm? . —24<m
(1.242 m)?
—  128.10kN
A - f,

U Nc E

I." 4.21cm? - 355.000 N/mm?
\ 128.19 kN
1.080

+,

5]

Mg

My.Rk

5y

= 05- [1 i ( - 02) + (;)]

05 - [1+ 0210 - (1,080 — 0.2) + (1.080)° |

1.175
1

o, + ||I"IIIIN>7]2 = (}fl)g
1

1175 + \..'"I(I_I?E}Z — (1.080)°

0.61
A-f,
4.21em® - 355.000 N/mm?
149,455 kN
= Way - fy
= 58lcm® - 355.000 N/mm?
=  2.06kNm
M.y
My,
—0.01 kNm
0.06 kNm
0.141
02 + 08 - q,
02 +- 08 -0141
0.313
0.4
= N.Ea
Cry « |1+ (2, - 02) - —
N Tmi
13.47kN
0.400 - |1 + (1.080 — 0.2} - W
' 1.00
0.452
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Tins. 6t

Tins 61

.61

g sz

Mmys 62

M52

N,
min [ Ky, Coy - |1+ 08 —2
Mgk
Iy
T
min | 0.452, 0.400 - |1 + 0.8 - %
os1 - K
0.447
N,
06 Coy+ |1+ (;., o 0.2) ’ ‘—Er:
Rk
# w1
13.47 kN
0.6 - 0400 - |1+ (1.080 — 0.2)  ———
40,455 &
0.271
N,
min | ke, 06 - Cop - [1 4 08 —"EP:_.
= [
T
1347 kN
min | 0.271, 06 - 0400 - |1 4+ 08 - ———
_ 1.49,1{{_5);1«
0.268
_ M. Fa
g o DR
T
a 13.47 kN
- 149.455kN
0.61 - — oo
= 0.148
k, M, eq
My rh
The
_ i) 0.06 kNm|
- 2.06kMNm
1M
= 0.012

Mngsr T Tmys.61
0.148 + 0.012
= 0.160

N ed
Twmi
13.47kN

149.455 kN
0.61 - 1o

= 0148

’ M, ri
Tm
|~0.06 kNm]|
T 2.06kNm
1.00

Ky

0.268 -

= 0.007

Mngsz T Tmye.62
= 0.148 + 0.007
= 0.1558

max (Ngg10 Mes2)
max (0.160, 0.155)
0.160

0160 <1+

Elastic critical force

Modulus of elasticity

Moment of inertia

Buckling length

Non-dimensional slenderness
Sectional area

Yield strength

Value to determine reduction factor j

Imperfection factor

NN 661
Mty 6.61
I\“I':,.’.Ec
Ne.61

N B.62
Niay 6,62

Ne.62

Reduction factor for buckling

Elastic critical force

Moment of inertia

Buckling length

Mon-dimensional slenderness

Value to determine reduction factor x
Imperfaction factor

Reduction factor

Characteristic value of resistance to compression
Characteristic value of resistance to bending moments
Plastic section modulus

Factor

Sagging moment

Hogging moment

Equivalent uniform moment factor

Interaction factor

Design compression force

Partial factor

Interaction factor

Design component for M

Design compaonent for M,

Design bending moment (maximum on segment)
Design ratio

Design component for M

Design component for M),

Design ratio
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Poxmaue Haactpemnuie — RHS Hybox 120x40x4

C0258:L.C1+1.5LC6

EN 1990 | CEN | 2010-04
Load Ve | |

Case Action Category

LC1 Stalno opterecenje Permanent

LC5 Vetar - upravno na kalkan 0,2 +Y Wind

Tabena 2.5-39 Mepoodasna kombunayuja onmepehera CO 258

= Design Internal Forces

Design axial force MEd
Design shear force Vz,Ed
Design shear force Wy, Ed
Design torsional moment TEd
Design bending moment My, Ed
Design bending moment Mz, Ed

0.07 kN MNegligible
012 kN Megligible
0.00 kN MNegligible
0.00 kNm Megligible
-6.22 kNm
0.02 kNm

Tab6ena 2.5-40 Mepooasne cune 3a OumeH3UOHUCAIE POJHCHAYE HAOCMPEUHUYEe

Design Check SP4100.02 | EN 1993 | CEN | 2015-06

Section Proof

Bending about y-axis acc. to EM 1993-1-1, 8.2.5 | Flastic design

ffl'
Mpyre = Wgy -
Yo
4120’ . 355:000 N/mm?
= . cm - ——_—_—_—_—___
1.00
=  14.63kNm
[y £a |
Tty M iy e
|—6.22 kNm|
T 14.63kNm
= 0.425
M = My
= 0.425
n o= 0425 =1
%]

plyRd Design moment resistance
Wy Plastic section maodulus

y Yield strength

Yo Partial factor

Mivty Design component for M,,

Myes  Design bending moment

6.2.5, Eg. 6.13
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26 JAUMEH3UOHUCAIBE TEMEJ/bA

JlumeH3noHucame TeMesba je paherno momohy Excel Tabena, kpajibu pe3yntat ¢y HpOBEpEHH
Open source codrepckum nomaraauma (SkyCiv Foundation Calculator, Civils.ai). Yrao
yHyTpallber Tpewa Ti1a u3Hocu 27°,HocuBoct Ti1a je 200 kPa, a koxe3uja je 3anemapeHna. TexnHa
t1a je 18,5 KN/m3. Kopumhena je apmarypa B500B u 6eton C30/37. AHKepH Cy IpOpavyHATH Y
nporpamy IDEA StatiCa 24.0. Jlyouna ¢yHmupama TeMesba HCIOJA TJIaBHOTr cTyOa je 1,3m, a
UCTIOJ] OCTaJIHX je 1m.

2.6.1 JUMEH3UOHUCAIBE TEMEJbA I'/TABHOI' CTYBA

MepoaBHe cujie Cy y3eTe Ha MecTy HajBehux yTuiaja. (JeAHOOCHO caBujambe)

Mg, =37,12kNm Mg, = 59,98 kNm
N, =-101,21 kN N, = —135,80 kN
Vg = 10,87 kN V,, = 17,53 kN
[IpopauyHCKe BpeAHOCTH YTHIIAja CY:
Mgy =1,35% My, + 1,5+ My, = 140,08 kNm

Ngq =1,35% Ny + 1,5 * N, = 340,33 kN

Vea = 1,35%V, 5+ 1,5V, , = 40,97 kN
*TIpopadyHCKe BpEIHOCTH YTHUIIAja OJIroBapajy BpeaHoctuma u3 komonnamuje CO23.
OnHoc aumeH3uja crpana temesba L/B = 1,5
L=25m B=17m eL<L/6
JlumeH3uje BpaTa TemMelba Cy yeBojene kao bs/ds = 80cm/55¢cm.

YcBojeHa je BucuHa Temesba S0cm.

Ngg = Mgg *6
BxL~ B=xI?

—>o0; = 159,18 kPa o, = 0,97 kPa

012 =

P

8.8 Resultant of loads

on the footing

qg= QQavg q > 2PIA

Resultant of /

soil pressures
Cnuka 2.6-1 Excyenmpuyumem eepmukaine cuie Koo memesnd

Oqop = Ta — Df * B *yap = 200 kPa — 27,63 kPa = 172,38 kPa > 0,
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BpeanocT HamoHa Ha KOHTaKTy TJa U TeMeJba He MPEeBa3uiia3u J03BOJbEHY.

I'panu4HO cTame ry0MTKAa paBHOTEXKE

[Taprujanau koedunyjenr 3a nejersa, yF-EQU
CraHo J1ejcTBO HemnoBosbHO yG,dst= 1,10
HOBPCMCHO HenosossHO yQ,dst= 1,50
JICjCTBO
CraJiHO JIejCTBO IToBosbHO yG,sth= 0,90

Tab6ena 2.6-1 Ilapyujannu xoegpuyujenmu epanuurnoe cmarba 2youmka pagHomedice
My, = 278,34 kNm

Mg = 130,802 kNm -Et o
o

Mgt > Mg, — KOHTpOJIA HA IPETYpabe 33/J0BOJbEHA

Crnuxka 2.6-2 Pacnopeo
PA3MAMPAHUX CUNLA

JAuMeH3MOHKMCake apMaType

70

. B0 |

| Fil
I 80.08 kPa

150,18 kPa
250 S

Crnuxka 2.6-3 Pacnodena Hanoua ucnoo memena camya y 08a Opmo2oHAIHA Npasyad

MoMeHT Koju /1aje apMaTypy JOHTUTyAuHAIHOT npasia (Ml)

2

) )

M, = 105,39

2
+ (159,18 — 105,39) * * 3 * 0,85 = 51,03 kNm/m'
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Mgz 51,03%100
“ bxd?2xf,; 100%432%1,70

s =0,016 &/, = 0,894/20,0 w = 0,016

)

N,
Aslzw*fc—d*b*d—idzo,Ow* * 100 * 43 = 2,73 cm?/m’

fya fya 43,478
2,9
Ag min = 0,26 Jam bxd =026+ z55%100 43 = 6,48 cm?/m'

yk

VcBaja ce noHruTyuHanHa apMarypa @12/15 cm (Asiusy = 7,54 cm?)

MoMeHT Koju Jaje apMaTypy TpaHcBep3aiaHor mpasia (M)

2

)

M, = 80,80 =

= 13,36 kNm/m’

VcBaja ce TpancBep3anHa apMatypa @12/15 cm (Asiusy = 7,54 cm?)

HcToM KOTUUYMHOM apMartype €€ apMupa U ropma 30Ha

12 12
sty =500 =50 —— = 444mm  dy g = dysep — 12 = - = 426 mm

KonTpoJsia Tremesba Ha podujame
Jumensuje cryda bs=800mm ds=550mm
Koedunujent B 3a cpenmwu cTyod:
B=1,15

Kapakrepucruke crore (muoye):
Jle6spuna mioue dr = 600 mm

3amtutHY cioj 6erona = 50 mm

dx+dy  (436+418)
=

=435mm

Craruyka BUCHHA: dgpp =

VYcBojena apmarypa

OcHoBHa apmarypa X - npasair (L)
$12/15

OcHoBHa apmarypa Y - npasair (B)

912/15
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[Tpopauyncka cuna npooujama: Vyg = 340,00 kN
KoHTposiHu 06uM y3 uBHILy cTy0a - Ug

Uy = 2bg + 2dg, =2 x 550 + 2 * 800 = 2860 mm
bs — [llupuna Bpata Temeba

ds — dyxwuHa Bpara TeMesba

KonTtposnu 06um Ha ynasbeHoctu 2d o uBHIle ctyda

. 1/00
N g
S 7748 mm| 9
(¥ oY
~_
{15

Cnuxa 2.6-4 Ilpuka3s npeoe konmpoanoz oouma 2nagHoz cmyoa

uy =2%2063+71,5%2+ 4 %548 =7748cm

Hpoce‘ma BPCAHOCT MMPOLCHTA apMHUpamba

A A 7,54 7,54
pl=2*\/ X =4 —2*\/ = 0,00353 < 0,02

im' «d, 1m xd, ° 100444 100426
2 — jep cy apMupane o0e 30He
[TpopauyHcKka BpeHOCT YBPCTOhE PU CMUIIamkby 0€3 apMaType 3a IpHjeM CMHULama

1
VRd,c = [CRd,c X k X (100 X pp X fck)3 + kl X Ucp]

018 _ 018 _ _ /ﬂ_ [200 _
Crac="—=75 =012 k=1+ |Z-=1+ |7==168

1
VRac = [0.12 x 1.68 x (100 * 0.00353 x 30)3 + 0] = 0,443MPa

VRd,c— IlpopauyHcka BpeTHOCT uBpcTohe npu cMuLlaky 0e3 apMarype 3a pHjeM CMULlamba
CRd,c— xoepuuujeHT
K — koeduujeHT Koju y3uma y 003Up BUCHHY €IEMEHTA

pi— IIpocedyna BpeAHOCT MPOLIEHTA apMHUpaka
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[TpopavyHCKa BpeIHOCT MAKCUMAITHOT HAITIOHA CMHIIakha O] MPOOHjama y TOCMaTpaHOM
KOHTPOJIHOM IIPECEKY

Vramax = 0.4 * v * fcd

fck _ 30
250’ =~ 06+ (=355

v=06%*(1— ) = 0.528

Vramax = 0.4 % 0.528 17 = 3,59 MPq

V Ramax— [IpopauyHcka BpeIHOCT MAaKCHMAJTHOT HallOHAa CMHUIIamba O]l MPOOUjama y mocMaTpaHoM
KOHTPOJIHOM TIPECEKY

f ca— [IpopauyHcka uBpcroha OeToHa
fo— Kapaktepuctuuna uBpcToha 6eToHa
v— Koeduunjent kojum ce cMamyje uBpctoha 6eToHa ycie npcianHa

KoHTposa MakcMMaJIHOT HATIOHA Y3 CTY0

Viao = B * _Vea
Ed,0 uo % deff
1,15 340,33 0,00032 kN 0,32 MP
= * — =
Vedo = L0 ogc0 w427 mmz a

Vgg = 0,32 MPa < vggmax = 3,59 MPa
VRdmax — IIpopadyHcKka BpeIHOCT MaKCHUMaJIHOT HAallOHA CMUIIalka 01 MpodHjama y oOCMaTpaHOM
KOHTPOJIHOM IPECEKY
fca — TIpopauyHcka uBpcToha 6eToHa
fck — Kapaktepuctuyna uBpcroha 6eToHa
v — KoeduuujeHT kojum ce cMamyje uBpcroha 6eToHa ycies npcauHa

KOHTpOJ'Ia HamoHa Ha IMMPBOM KOHTPOJIHOM OﬁlflMy

Vea
Vga1 = P * ul*—deff

340,33

* m = 0,1183 MPa

vEd,l = 1,15

UEd‘l = 0,1183 MPa < de,C = 0,4‘4‘3 MPa
Kontpomna je 3agoBosbenal

VEqd1— Hamon cmuniama Ha MeCTy KOHPTOJTHOT 0OuMa
p— Koedunujenr

VEa— TlpopauyHcka BpeHOCT TPaHCBEP3aTHE CUJIE
Uz - Kontpomaau o6um Ha yrasseHocTr 2d

deff — EdbexTnBHA cTaTHUKa BUCHHA
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JIuMeH3HOHHCabe TeMeJbHOT BpaTa: bs/ds = 55cm/80cm
bs — llupuna BpaTa Temesba
ds — ly>kuna BpaTa TeMesba

OIIDGBI/IBaHne NOAYXHEC apMaTypcE:

Vcren penaTMBHO MallMX yTHIIAja ycBojuhe ce MUHMMANaH OpoLeHaT apMupama o1 0,8%.
Ap = b xdg = 55 % 80 = 4400 cm?
Prmin = 0,8% * A, = 35,2 cm?
Yepojeno: 12020 Ag 5, = 37,7 cm?

OI[DGI’_)I/IBal-be NOMNPECYHEC apMaTrype.

I[Tonpeyna apMatypa je ycBojeHa kao apoceuna: m=2 U@8/15cm Asw = 6,70 cm?/m’

Cty06 ce Ha TeMesb Ocllama MPEeKo YEOHE MII0Ye U aHKepa YIYIITEeHUX Yy OETOHCKU BpaT TeMesba.
[TpopauyH Be3e riiaBHOT CTy0a ¥ TeMesba JaT je y MOTJIaBJby BE3aHOM 3a IMPOpayyH Be3a.

2.6.2 JUMEH3UOHUCAIBE TEMEJbA CAMIA UCITIOA ®PACAJTHUX
CTYBOBA 'Y ObOY

MepoaBHe cuiie ¢y y3eTe Ha MecTy Hajehux ytuiaja. (IlEHTPUYHO MPUTHUCHYT jep CY OCTaln
YTHUIIajH 3aHeMapJbHBUX BPEJHOCTH U MHTeH3HTeTa). HajnputucHyTHju dacagnu ctyd ce Hanasu
npu MelycrpaTHoj KOHCTPYKIUju 1.

360r mpupoe ontepehema HEMOTPEOHO je MPOBEpaBaTh MPETyparbe U KIH3ambe.
N, = —59,85kN N, = 55,08 kN N, = 21,46 kN
[TpopadyHCKe BPEAHOCTH YTHIAja CY:
Ngg = 1,35 % Ny + 1,5 % Ny + 1,5 % 0,7 * Ny = 185,95 kN
OnHoc quMeH3Hja cTpana temesba L/B = 1,0
L=11m B=11m eL=0
Jlumen3suje Bpata TeMesba ¢y ycBojene kao bs/ds = 30cm/30cm.

VYcBojeHa je BucuHa Temesba S0cm.

” _ Ngg
- )

> g, = 153,68 kPa

Odoz = Tq — Dy * B *yap = 200 kPa — 1m % 0,85 * 25 = 178,75 kPa > o,
Bucuna temespae ctorme je 30cm. hy=30cm

buhe apmupana camo 1oma 30Ha.
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JAuMeH3MOHNCaKk€ apMaType

XA XA
40 /304 40 < 40 (30, 40 <
A 3
TTTTTTT TTTTTT
153,68 kPa 153,68 kPa

Crnuxka 2.6-5 Pacnodena nanona ucnoo memena gpacaounoz cmyba y 0600y npukasaua y
npasyuma X i Y pecnexkmugno

Ha ocaoBy Cnmke 3.5-5 By ce na he yrunaju Outu uctu y o0a mnpasia.
0,4 ,
M, = M, = 153,68 = 0,4 * - = 12,29 kNm/m
Humensuonucame y X Mpasiiy:

1,2
dx= 30—5—7=24,4cm

Mgz 12,29%100
“bxd?xf,y 100 24,42 % 1,70

s =0,012 e/, = 0,77/20,0 w = 0,0123

)

N
Ay =w*fc—d*b*d—id=0,0123* «100 * 24,4 = 1,173 cm?/m’

fya fya 43,478
2,9
Agmin = 0,26 * Tem , py g = 0,26 * £o % 100 * 24,4 = 3,68 cm? /m’

vk

VcBaja ce apmatypa X npasna @10/20 cm (Asus = 3,93 cm?)

Jumensuonucame y Y Mpasiry:

1,2
dy = dx—1,2—7= 22,6C7TL

Mgy 12,29 * 100

HEs = p e de T = 100 22,67 170 0,0142 &,/e; = 0,77/20,0 w = 0,0144
C ] ]

Ay = w Jea g Nea _ 0,0144 x ——— % 100 % 22,6 = 1,272 cm?/m’

fya fya 43,478

2,9

Ag min = 0,26 Teom oy g = 0,26  —o+ 100 % 22,6 = 3,41 em?/m'’

yk
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VcBaja ce apmatypa X npasua @10/20 cm (Asius = 3,93 cm?)

)

1
dx,stv == 30_ 5 - 2

KonTpoJsia Tremesba Ha poOujame
Jumensuje cryda bs=300mm ds=300mm
Koedunujent B 3a cpenmu cTyoO:

B=1,15

Kapakrepucrtuke cromne (I1o4e):
Jle6spuna mioue dr = 300 mm

3amTuTHH cioj 6eTona = 50 mm

dx+dy  (245+230)
=

=237mm

Craruuka BUCHHA: dgpp =

YcBojeHa apmarypa

OcHoBHa apmarypa X - npagair (L)

?10/20cm

OcHoBHa apmarypa Y - npasaii (B)

?10/20cm

[TpopauyHcka cuna npobujama: Vgg = 185,95 kN
KonTtponauu o0um y3 uBuily cry6a - Uo

Uy = 2bs +2d; = 2300 + 2 %300 = 1200 mm
bs — [llupuHa Bpara Temesba

ds — y>xuHa BpaTa TeMesba

Konrtponanu obum Ha ynasseHocTH 2d o1 uBHIIE CTy0a

110

o

. 110 ,

=245cm dy gy = 24,5 —

)

1
1,0 — > = 23cm

4080 mm

~
L

Cnuka 2.6-6 Ilpuxas npeoe konmpoanoe oobuma gacaounoz cmyba y 0600y
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u; =4*81+4x*21=408cm = 4080mm

[Tpoceuna BpeAHOCT MPOIIEHTA apMHUpaba

Asx Ay 3,93 3,93 0,0017 < 0,02
= % = % =
PL= [Tm'vd, Tm'«d,  100+245 100%230 ’
[TpopauyHcka BpeaHOCT YBpcTONE MPpH CMUIIaky 0€3 apMaType 3a IPHjeM CMHIIambha

1
VRd,c = [CRd,c X k X (100 X pp X fck)g + kg X O-Cp]

018 _ 018 _ P TR YT
Crac="—="7=012k=1+ [FF=1+ [72=192

1
VRac = [0.12 x 1.92 x (100 * 0.0017 x 30)3 + O] = 0,396MPa

VRd,c— IlpopauyHcka BpeqHOCT 4BpcTohe npu cMunamy 0e3 apmarype 3a npujeM CMHLAba
CRd,c— xoedurmjeHT
K — koeduIujeHT Koju y3uMa y 003Up BUCHHY €IEMEHTa

pi— [Ipocedna BpeTHOCT MPOIEHTa apMHUpPaAba

[TpopauyHcka BpeIHOCT MaKCUMAJTHOT HallOHa CMUIIama o/ Mpo0ujama y ocMaTpaHoM
KOHTPOJIHOM IIPECEKY

VRamax = 0.4 * U * fq

fck
250

30
v=06%(1-225) =06+ (1—o=5) = 0.528

Vramax = 0.4 % 0.528 x 17 = 3,59 MPq

V ramax— IIpopadyHCcKa BpeJHOCT MAaKCUMAITHOT HAIlOHA CMUIIakha O TPOOHjama y IocMaTpaHOM
KOHTPOJIHOM TIPECEKY

f ca— IIpopauyHcka uBpcToha 6eToHa
f o— Kapakrepuctuuna uBpcToha 6eToHa
v— KoedunmjeHT kojuM ce cmamyje uBpcToha 6eToHa yciie mpcIinHa

KonTpoJsia MakcMMAaTHOT HANIOHA Y3 CTY0

Viao =B * _ Vea
Ed,0 uo % deff
1,15 185,95 0,00075 kN 0,75 MP
= * ——— =
VEdo = L 1500w 237 iz a
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Vga = 0,75 MPa < vggmax = 3,59 MPa
VRdmax — [IpopadyHCKa BpEJHOCT MaKCUMAITHOT HAIIOHA CMUIIaha O] MPOOHjama y MOCMaTPpaHOM
KOHTPOJIHOM TIPECeKy
fca — [IpopauyHcka uBpcToha GeToHa
fck — Kapaktepuctuyna uBpcroha 6eToHa
v — KoedunujeHT kojum ce cMamyje uBpcToha 6eToHa ycie ] npcinHa

KonTposa HanoHa HA NTPBOM KOHTPOJHOM 00UMY

Vear = B * _Vea
Ed,1 s+ doyy
|15, 18595%1000
= % =
VEd1 = 4080 * 237 ’ @

Vga1 = 0,2211 MPa < vgq. = 0,396 MPa
KouTpomna je 3amoBosbeHa!l

VEqa1— Hanon cMuniamba Ha MeCTy KOHPTOJIHOT 00MMa
p— Koedunujent

VEda— IlpopauyHcka BpeJHOCT TPaHCBEP3AJIHE CHJIE
U1 - Kontpoaau o0um Ha ynamenoctu 2d

deff — EdbexTnBHA cTaTHYKA BUCHHA

JluMeH3noHUcame TeMeJbHOT BpaTa: bs/ds = 30cm/30cm
bs — IllupuHa BpaTa Temeba

ds — dyxuHa Bpata Temesba

OnpehuBame moIyXKHE apMaType:

Vcnen penaTuBHO MaluX yTHIAja ycBojuhe ce MUHMMANAH IIPoleHaT apMuparma of 0,8%.
A, = by xdg = 30 %30 = 900 cm?
Prmin = 0,8% x A, = 7,2 cm?
Vepojeno: 4012 + 4010 Ay, = 7,66 cm?

OIIDCI’_)I/IBaH)e OonpCyYHEe apMarype:

TTonpeuna apMaTypa je ycBojeHa kao aBoceuna: m=2 U@P8/15cm Asw = 6,70 cm?/m’
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2.7 TPAHMUYHA CTABA YIIOTPEB/BUBOCTHU

VY nHacraBky he mopen komOWHaIMja 32 TPAaHUYHO CTalke YHNOTPEOJHMBOCTH OWUTH TMPHKA3aHU
Hajsehu noOWjeHn yrubOu TriIaBHOT HOcaya, yruOM ejaeMeHaTa MehycrnpaTHe KOHCTPYKIIH]E Kao U
XOpPHU30HTAIIHA TIOMEpama 00jeKTa.

2.7.1 KOMBUHAIIMJE 3A TPAHUYHO CTABE YIIOTPEB/BUBOCTHU

bynyhu nma cy y OkBHpY TpaHHYHOT CTama yIOTPEOJBHBOCTH pa3MarpaHe camo jaedopmarmje,
MPUIOKEHE Cy KapaKTepuCcTHYHE KoMOMHanumje onrepehema reHeprucane ayToMaTCKy Off CTpaHe
codptBepa RFEM 6.

C0129 | LC1 Static Analysis | DS2 - SLS - Characteristic
CO130 | LC1+LC2 Static Analysis | DS2 - SLS - Characteristic
CO131 | LC1+LC2+0.50 * LC3 Static Analysis | DS2 - SLS - Characteristic
C0132 | LC1+LC2+0.50 * LC4 Static Analysis | DS2 - SLS - Characteristic
CO133 | LC1+LC2+0.50 * LC3 +0.60 * LC5 Static Analysis | DS2 - SLS - Characteristic
CO134 | LC1+LC2+0.50*LC3 +0.60 * LC6 Static Analysis | DS2 - SLS - Characteristic
C0O135 | LC1+LC2+0.50 * LC3 +0.60 * LC7 Static Analysis | DS2 - SLS - Characteristic
CO136 | LC1+LC2+0.50* LC3 +0.60 * LCS8 Static Analysis | DS2 - SLS - Characteristic
C0O137 | LC1+LC2+0.50 * LC3 +0.60 * LC9 Static Analysis | DS2 - SLS - Characteristic
CO138 | LC1+LC2+0.50* LC3 +0.60 * LC10 Static Analysis | DS2 - SLS - Characteristic
CO139 | LC1+LC2+0.50* LC4 +0.60 * LC5 Static Analysis | DS2 - SLS - Characteristic
C0140 | LC1+LC2+0.50* LC4 +0.60 * LC6 Static Analysis | DS2 - SLS - Characteristic
CO141 | LC1+LC2+0.50* LC4 +0.60 * LC7 Static Analysis | DS2 - SLS - Characteristic
CO142 | LC1+LC2+0.50* LC4 +0.60 * LC8 Static Analysis | DS2 - SLS - Characteristic
CO143 | LC1+LC2+0.50 * LC4 +0.60 * LC9 Static Analysis | DS2 - SLS - Characteristic
CO144 | LC1+LC2+0.50 * LC4 +0.60 * LC10 Static Analysis | DS2 - SLS - Characteristic
CO145 | LC1+LC2+0.60 * LC5 Static Analysis | DS2 - SLS - Characteristic
CO146 | LC1+LC2+0.60 * LC6 Static Analysis | DS2 - SLS - Characteristic
C0O147 | LC1+LC2 +0.60 * LC7 Static Analysis | DS2 - SLS - Characteristic
C0O148 | LC1+1LC2+0.60 * LC8 Static Analysis | DS2 - SLS - Characteristic
CO149 | LC1+LC2+0.60 * LC9 Static Analysis | DS2 - SLS - Characteristic
CO150 | LC1+LC2+0.60 * LC10 Static Analysis | DS2 - SLS - Characteristic
CO151 | LC1+LC3 Static Analysis | DS2 - SLS - Characteristic
CO152 | LC1+LC4 Static Analysis | DS2 - SLS - Characteristic
CO153 | LC1+0.70 * LC2 + LC3 Static Analysis | DS2 - SLS - Characteristic
CO154 | LC1+0.70*LC2 + LC4 Static Analysis | DS2 - SLS - Characteristic
CO155 | LC1+0.70 * LC2 + LC3 +0.60 * LC5 Static Analysis | DS2 - SLS - Characteristic
CO156 | LC1+0.70* LC2 + LC3 +0.60 * LC6 Static Analysis | DS2 - SLS - Characteristic
CO157 | LC1+0.70 * LC2 + LC3 +0.60 * LC7 Static Analysis | DS2 - SLS - Characteristic
CO158 | LC1+0.70 * LC2 + LC3 +0.60 * LC8 Static Analysis | DS2 - SLS - Characteristic
CO159 | LC1+0.70 * LC2 + LC3 +0.60 * LC9 Static Analysis | DS2 - SLS - Characteristic
CO160 | LC1+0.70 * LC2 + LC3 +0.60 * LC10 Static Analysis | DS2 - SLS - Characteristic
CO161 | LC1+0.70 * LC2 + LC4 + 0.60 * LC5 Static Analysis | DS2 - SLS - Characteristic
C0162 | LC1+0.70 * LC2 + LC4 +0.60 * LC6 Static Analysis | DS2 - SLS - Characteristic
C0163 | LC1+0.70 * LC2 + LC4 + 0.60 * LC7 Static Analysis | DS2 - SLS - Characteristic
C0164 | LC1+0.70 * LC2 + LC4 +0.60 * LC8 Static Analysis | DS2 - SLS - Characteristic
C0O165 | LC1+0.70 * LC2 + LC4 + 0.60 * LC9 Static Analysis | DS2 - SLS - Characteristic
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C0O166 | LC1+0.70 * LC2 + LC4 +0.60 * LC10 Static Analysis | DS2 - SLS - Characteristic
C0O167 | LC1+LC3+0.60 * LC5 Static Analysis | DS2 - SLS - Characteristic
CO168 | LC1+LC3+0.60 * LC6 Static Analysis | DS2 - SLS - Characteristic
C0O169 | LC1+LC3+0.60 * LC7 Static Analysis | DS2 - SLS - Characteristic
CO170 | LC1+LC3+0.60 * LC8 Static Analysis | DS2 - SLS - Characteristic
CO171 | LC1+LC3+0.60 * LC9 Static Analysis | DS2 - SLS - Characteristic
C0O172 | LC1+LC3+0.60 * LC10 Static Analysis | DS2 - SLS - Characteristic
CO173 | LC1+LC4+0.60 * LC5 Static Analysis | DS2 - SLS - Characteristic
CO174 | LC1+LC4+0.60 * LC6 Static Analysis | DS2 - SLS - Characteristic
CO175 | LC1+LC4+0.60 * LC7 Static Analysis | DS2 - SLS - Characteristic
CO176 | LC1+LC4+0.60 * LC8 Static Analysis | DS2 - SLS - Characteristic
CO177 | LC1+LC4+0.60 * LC9 Static Analysis | DS2 - SLS - Characteristic
CO178 | LC1+LC4+0.60 * LC10 Static Analysis | DS2 - SLS - Characteristic
CO179 | LC1+LC5 Static Analysis | DS2 - SLS - Characteristic
C0180 | LC1+LC6 Static Analysis | DS2 - SLS - Characteristic
C0181 | LC1+LC7 Static Analysis | DS2 - SLS - Characteristic
C0182 | LC1+LC8 Static Analysis | DS2 - SLS - Characteristic
C0O183 | LC1+LC9 Static Analysis | DS2 - SLS - Characteristic
C0184 | LC1+LC10 Static Analysis | DS2 - SLS - Characteristic
CO185 | LC1+0.70 * LC2 + LC5 Static Analysis | DS2 - SLS - Characteristic
CO186 | LC1+0.70 * LC2 + LC6 Static Analysis | DS2 - SLS - Characteristic
C0187 | LC1+0.70 * LC2 + LC7 Static Analysis | DS2 - SLS - Characteristic
CO188 | LC1+0.70 * LC2 + LC8 Static Analysis | DS2 - SLS - Characteristic
C0O189 | LC1+0.70 * LC2 + LC9 Static Analysis | DS2 - SLS - Characteristic
C0O190 | LC1+0.70 * LC2 + LC10 Static Analysis | DS2 - SLS - Characteristic
C0191 | LC1+0.70 * LC2 +0.50 * LC3 + LC5 Static Analysis | DS2 - SLS - Characteristic
C0192 | LC1+0.70 * LC2 +0.50 * LC3 + LC6 Static Analysis | DS2 - SLS - Characteristic
C0193 | LC1+0.70 * LC2 +0.50 * LC3 + LC7 Static Analysis | DS2 - SLS - Characteristic
C0194 | LC1+0.70 *LC2 +0.50 * LC3 + LC8 Static Analysis | DS2 - SLS - Characteristic
C0195 | LC1+0.70 * LC2 +0.50 * LC3 + LC9 Static Analysis | DS2 - SLS - Characteristic
C0196 | LC1+0.70 * LC2 +0.50 * LC3 + LC10 Static Analysis | DS2 - SLS - Characteristic
C0197 | LC1+0.70 * LC2 +0.50 * LC4 + LC5 Static Analysis | DS2 - SLS - Characteristic
C0198 | LC1+0.70 * LC2 +0.50 * LC4 + LC6 Static Analysis | DS2 - SLS - Characteristic
C0199 | LC1+0.70 *LC2 +0.50 * LC4 + LC7 Static Analysis | DS2 - SLS - Characteristic
C0200 | LC1+0.70*LC2+0.50 * LC4 + LC8 Static Analysis | DS2 - SLS - Characteristic
C0201 | LC1+0.70 * LC2 +0.50 * LC4 + LC9 Static Analysis | DS2 - SLS - Characteristic
C0202 | LC1+0.70 * LC2 +0.50 * LC4 + LC10 Static Analysis | DS2 - SLS - Characteristic
C0203 | LC1+0.50 * LC3 + LC5 Static Analysis | DS2 - SLS - Characteristic
C0204 | LC1+0.50 * LC3 + LC6 Static Analysis | DS2 - SLS - Characteristic
C0205 | LC1+0.50 * LC3 + LC7 Static Analysis | DS2 - SLS - Characteristic
C0206 | LC1+0.50* LC3 +LC8 Static Analysis | DS2 - SLS - Characteristic
C0207 | LC1+0.50 * LC3 +LC9 Static Analysis | DS2 - SLS - Characteristic
C0208 | LC1+0.50* LC3 +LC10 Static Analysis | DS2 - SLS - Characteristic
C0209 | LC1+0.50* LC4 + LC5 Static Analysis | DS2 - SLS - Characteristic
C0210 | LC1+0.50 * LC4 + LC6 Static Analysis | DS2 - SLS - Characteristic
C0211 | LC1+0.50 * LC4 + LC7 Static Analysis | DS2 - SLS - Characteristic
C0212 | LC1+0.50 * LC4 + LC8 Static Analysis | DS2 - SLS - Characteristic
C0213 | LC1+0.50 * LC4 + LC9 Static Analysis | DS2 - SLS - Characteristic
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C0214

LC1+0.50 * LC4 + LC10

Static Analysis

DS2 - SLS - Characteristic

C0215

LC1+LC11

Static Analysis

DS2 - SLS - Characteristic

C0216

LC1+0.70 * LC2 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0217

LC1+0.70 * LC2 + 0.50 * LC3 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0218

LC1+0.70 * LC2 + 0.50 * LC4 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0219

LC1+0.70 * LC2 + 0.50 * LC3 + 0.60 * LC5 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0220

LC1+0.70 * LC2 + 0.50 * LC3 + 0.60 * LC6 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0221

LC1+0.70 * LC2 + 0.50 * LC3 + 0.60 * LC7 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0222

LC1+0.70 * LC2 + 0.50 * LC3 + 0.60 * LC8 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0223

LC1+0.70 * LC2 + 0.50 * LC3 + 0.60 * LC9 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0224

LC1+0.70 * LC2 +0.50 * LC3 + 0.60 * LC10 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0225

LC1+0.70 * LC2 + 0.50 * LC4 + 0.60 * LC5 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0226

LC1+0.70 * LC2 + 0.50 * LC4 + 0.60 * LC6 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0227

LC1+0.70 * LC2 + 0.50 * LC4 + 0.60 * LC7 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0228

LC1+0.70 * LC2 +0.50 * LC4 + 0.60 * LC8 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0229

LC1+0.70 * LC2 + 0.50 * LC4 + 0.60 * LCY + LC11

Static Analysis

DS2 - SLS - Characteristic

C0230

LC1+0.70 * LC2 +0.50 * LC4 + 0.60 * LC10 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0231

LC1+0.70 * LC2 +0.60 * LC5 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0232

LC1+0.70 * LC2 + 0.60 * LC6 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0233

LC1+0.70 * LC2 + 0.60 * LC7 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0234

LC1+0.70 * LC2 + 0.60 * LC8 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0235

LC1+0.70 * LC2 + 0.60 * LC9 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0236

LC1+0.70 * LC2 + 0.60 * LC10 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0237

LC1+0.50 * LC3 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0238

LC1+0.50 * LC4 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0239

LC1+0.50 * LC3 +0.60 * LC5 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0240

LC1+0.50 * LC3 +0.60 * LC6 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0241

LC1+0.50 * LC3 +0.60 * LC7 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0242

LC1+0.50 * LC3 +0.60 * LC8 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0243

LC1+0.50 * LC3 +0.60 * LC9 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0244

LC1+0.50 * LC3 +0.60 * LC10 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0245

LC1+0.50 * LC4 +0.60 * LC5 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0246

LC1+0.50 * LC4 + 0.60 * LC6 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0247

LC1+0.50 * LC4 + 0.60 * LC7 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0248

LC1+0.50 * LC4 +0.60 * LC8 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0249

LC1+0.50 * LC4 +0.60 * LC9 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0250

LC1+0.50 * LC4 + 0.60 * LC10 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0251

LC1+0.60 * LC5 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0252

LC1+0.60 * LC6 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0253

LC1+0.60 * LC7 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0254

LC1+0.60 * LC8 + LC11

Static Analysis

DS2 - SLS - Characteristic

C0O255

LC1+0.60 * LCY + LC11

Static Analysis

DS2 - SLS - Characteristic

C0256

LC1+0.60 * LC10 + LC11

Static Analysis

DS2 - SLS - Characteristic

Tabena 2.7-1 Kapaxmepucmuune kombunayuje onmepeherna
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2.7.2 JE®@OPMAIMUJE I''TABHOI' HOCAYA

A DS2: ENVELOPE VALUES - MAX AND MIN VALUES, GLOBAL DEFORMATIONS Uz, NODAL SUPPORTS Px, NODAL

SUPPORTS Py, NODAL SUPPORTS Pz, IN AXONOMETRIC DIRECTION

Vaoibility mode

D52 - SLS - Chorocerishic

Statie Analysis

Displacements uy [me]

MNodes | Local Reaction Forces P,, Py, 7, [KN]

B
I5BIBAT
4236

7

24734

X j
4
max vz 1 70.4 | min vz : 0.0 mm
Nodos | mox P 1 35.82 | min P, : 3008 kN

Nodas | mox P, : 3.16 | min P, - -3.47 kN
Nodes | mox P, 24734 | min P, : 18.79 kN

Static Analysis

In Axomometric Daechion

Global
Deformations
uz [men]

70.4
640
576
512
448
384

320

Crmuka 2.7-1 [Ipukxaz ansenone najeehux enodoannux oeghopmayuja enasHoe Hocava 3a

Vmax = 70,2 mm v,,, =

Kapakmepucmuune Komounayuje

L 32000
400 400

=80 mm

Vmax < Vdoz KOHTPOJIa MAKCUMa/IHOT BEPTHUKAJHOT IOMepaka rJIaBHOT HOcava je 3a/J0BOJ/beHa

Design Check Details  Design Checks in Location

Material Properties

Section Properties

[} Deflections
Direction x
Direction y
Direction z

= Design Check Values
Total deflection
Reference length

Limit criterion for deflection
Limit value of deflection

Design check ratio

5355 | EM 1993-1-1:2005-05

Celsius 355 SHS 180x180x8.8 | EN 10210-2:2006-04 | Tata Steel

Wy -0.3
Wy -0.4
Wz 70.2
Wiotz 764
L 32.649
L/ wlim 300.00
wlim 103.8
n 0.702 -

Crnuka 2.7-2 Jleghopmayuja enasnoe nocacua

mm
mm
mm

mm
m

mm

=1

+ EN1993-1-1, 7.2
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2.7.3 JE®@OPMAIIMJE MEBYCIIPATHE KOHCTPYKIIUJE 1

Hajuspaxenwnja je nokanHa aedopmanmja moaBiake y cpeauau Melycrnparae KOHCTpyKiuje 1.

A DS2: ENVELOPE VALUES - MAX AND MIN VALUES, GLOBAL DEFORMATIONS Uz, NODAL SUPPORTS P, NODAL Static Analysis
SUPPORTS Py, NODAL SUPPORTS Pz, IN AXONOMETRIC DIRECTION
Vaibility mode In Axonomalric Dirmction
D52 - SIS - Choracteriolic ——— o
Staric Analysis Global
Displocaments ur [mem] > - Oeformations
Nodas | Local Reaction Forcas P,, P,, P [KNJF" . uz [mm]
- 440

.. % o~ . 400

360 3

zo0

279

239

- 199
159
g 119 3
79
19

0.2

-
OSH08%9 241 094 0ams

18489 g 132.59
320.5¢ " 31398

l—’)l
Z
v vz - 440 | min ur 02 men
Nodes | max Po: 10.16 | min P, z-29.19 &

Nodes | mox P, 1.51 | min P, -2 16 kN
Nedas | mex P, 1 378.56 | min P, : 1.50 kN

Cnuxa 2.7-3 Ilpuka3z ansenone najeehux znodannux oegopmayuja mehycnpamue KoHcmpyxkyuje
1 3a kapaxmepucmuune KomouHayuje

Design Check Details  Design Checks in Location

Material Properties 5355 | EM 1993-1-1:2005-05
Section Properties IPE 550 | EM 10383:2017 | ArcelorMittal (2018)
=} Deflections

Direction x Wi -1.8 mm

Direction y Wy -4.0 mm

Direction z Wz 247 mm

[} Design Check Values

Total deflection Wtot,z 23.1 mm

Reference length L 8.000 m

Limit criterion for deflection L/ Wlirm 300,00 --

Limit value of deflection Wlim 26,7 mm

Design check ratio n 0.866 -- £1 « EM 1993-1-1,7.2

Crnuxka 2.7-4 Bpeonocmu makcumannux oegpopmayuja noosiaxe
Senviceahility
Deflections in z-direction

Compbination: Charactenstic
Segment type in z-axis: Beam
L
L/ Wiim
B.000 m
300.00
—  26.7mm

Wim =

Wi
|23.1 mm)|
26.7 mm
= 0.B66

n = 0866 <1v
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Design Check Details Design Checks in Location

Material Properties 5355 | EM 1993-1-1:2005-0¢
Section Properties IPE 500 | EN 10365:2017 | ArcelorMittal (2018]
[} Deflections

Direction x Wi 21 mm

Direction y wy 0.0 mm

Direction z Wz 43.9 mm

£l Design Check Values

Total deflection Wtot,z 194 mm

Reference length L 8.000 m

Limit criterion for deflection L/ wlim 300,00 --

Limit value of deflection wlim 26.7 mm

Design check ratio n 0.727 -- <1 v EM 1993-1-1, 7.2

Crnuxka 2.7-5 Bpeonocmu maxcumannux oegpopmayuja noonoe Hocada

Design Check SE1100 | EN 1993 | CEN | 2015-06

Serviceability
Deflections in z-direction

Combination: Characteristic
Segment type in z-axis: Beam

L
Wim = L/ Wiim
8.000m
~ 300,00
= 26.7mm
R e
Wiim
|19.4 mm|
T 267mm
= 0.727
no o= 0727 1w
Wiim Limit value of deflection
L Reference length

L/ Wi, Limit criterion for deflection

Wigtz  Total deflection

2.7.4 TIPUKA3 XOPU30OHTAJIHUX JE®OPMAILINJA KOHCTPYKIHNJE

A D52: ENVELOPE VALUES - MAX AND MIN VALUES, GLOBAL DEFORMATIONS Ux, NODAL SUPPORTS P., NODAL Static Analysis
SUPPORTS P,, NODAL SUPPORTS P,, IN DIRECTION -Y

on Forcas 7, P, % ] [ ot

o8 IN 5000m
)t ATAS KN

Nodes | max P, : 24724 | win P; - 20,95 \N

Crnuxka 2.7-6 [nobanne xopuzonmanue oeghopmayuje y pasru 21a8Ho2 Hocaid
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A DS$2: ENVELOPE VALUES - MAX AND MIN VALUES, GLOBAL DEFORMATIONS Uy, NODAL SUPPORTS Px, NODAL Static Analysis
SUPPORTS Py, NODAL SUPPORTS P;, IN DIRECTION +X

Vaibility mode
D572 - 515 - Chorocterishic

In direction +X

State Analyss Global

Displocements uy [men] [)e‘orrr“a'mx

Nodes | Locol Reaction Forces P, Fy, 7, [KN] ur [mm]
248

205
16.2
ne

75

o

-
-

8o

—

Z
max vy 1 24.8 | min vy 1 -22.8 mm

Nodos | mox P. 1 36.26 | min P 1 -31.59 kN 10.000 m
Nodas | mox P, : 31.86 | min P, ; 48,65 kN :
Nodes | mox P, 46187 | min P, : 2395 kN

Crnuxa 2.7-7 Xopuzonmanne deghopmayuje y pasru nooysicHoe 3uoa
Jledopmaryje y XOpHU30HTATHUM MPaBIMa Cy 3aHEMapJbHBE.

2.8 TIPOPAYYH BE3A
[Ipopauyn Be3a je pahen y nporpamy IDEA StatiCa u RFEM 6 (Steel Joint Add On).
2.8.1 CITIOJ JOBET ITOJACA TJIABHOI' HOCAYA CA CTYBOM

Besa rinaBHOTr HOcava u cTy0a je M3BEJICHA MPEKO YeOHE TUIoYe KOja je Y CKIIONY JOmer mojaca
pewerke. [IpucyTHa cy ykynHo yetupu ykpyhema u yetupu 3aBpTa M16 8.8.

Component Settings End Plat
Thickness t 10,0 mm
Definition type COffsets
Top offset Itop 10.0 mm
Bottom offset Abot 10.0 mm
Left offset Alef 50.0 mm
Right offset Arig 30,0 mm
Width b 280.0 mm
Height h 213.9 mm

£l Bolts
Diameter | Strength grade M1& 8.8
Mumber | Spacing horizontally 2 25.0 230.0 25.0 mm
Mumber | Spacing vertically 2 67.0 80.0 68,9 mm
Preloaded bolts D
Shear plane in thread

= Welds
Flange 1 aw, 1 4 1-5355]1. 40 mm
Web 1 aww1 . 1-5355|L. 40 mm
Web 2 aw,w2 4 1-5355|1. 40 mm
Flange 2 aw,f2 » 1-5355]L. 40 mm

Crnuka 2.8-1 [looayu eéezanu 3a 6e3y cmyba u 0oree nojaca eiaéHo2 Hocaid
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Cnuka 2.8-2 3/] npuxasz eeze cmyba ca 00wum 0elom 2lagH02 HOCaud

¥
x>l
4
Cnuka 2.8-3 3/{ npuxa3z eeze cmyba u doree nojaca 2nagnoe Hocava
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Design Check UL1100 | EN 1993 | CEN | 2015-06

Ultimate Limit 5tate
Bolt check

5hear resistance:
v @ fub o As
Tz
0.60 - 800.000N/mm? - 157.0mm?*
1.25

Fure =

= 60.20kN

F..Ed

NFy - F'.I,Rd

29.18 kN
60.20 kN
= 0.484

Bearing resistance:
Edge bolt position, to left of force direction

kief = min (2.3 . (H) - 1.7, 2.5)
dp

. 220.5 mm

= 250
Edge bolt position, to right of force direction

kifg = min (E.B . (Eﬁ'“) — 1.7, 2_5)
dp

. 59.4mm
= min (2.8 - (m) — 1.?, 2.5)

= 2.50

ki = min(kyer, kisig)
= min(2.50, 2.50)
= 2580

Edge bolt position, in force direction
Edge bolt position, in force direction
o = min 4 F”—h 1

: 3odp’ fy]

: 303.1mm  800.000N/mm?
= min ' :
3 - 180mm  490.000 N/mm?

[
e

= 1.00

EN 1993-1-8, 3.6.1, Tab. 3.4
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ki i, o s 1

EN 1993-1-8, 3.6.1, Tab. 3.4

Fora =
T Mz
2.50 - 1.00 - 490.000 N/mm?* - 16.0mm - 10.0mr
- 1.25
—  156.80kN
Fv.Ed
MFy = Fimm
29.18 kN
~ 156.80kN
= 0.186

Tension resistance:
k? * ruh ' As
Tz

Firae =

EN 1993-1-8, 3.6.1, Tab. 3.4

0.90 - 800.000N/mm* - 157.0mm?*

1.25
= 90.43kN

Ft Ed
Fira
11.35kN
90.43kN
= (0.126

TFe =

Punching shear resistance:
1:-'-E“"T"':lm't1:|‘i'-l.|

Tz

Bp.Rd =

06 -7« 26.0mm - 10.0mm -

EN 1993-1-8, 3.6.1, Tab. 3.4

490.000 N/mm?

1.25
= 192.11kN

Fied

=

11.35kN

192,11 kN
= 0.059

Combined shear and tension resistance:

o Fv,Ed Fied
MFFe = Fu,Hd 1.4 . Ft.Rd
29.18 kN n 11.35kN
60.29 kN 1.4 - 90.43kN
= 0574

EN 1993-1-8, 3.6.1, Tab. 3.4
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M max [:T]Fv- MEbs MEes TEgs rlFt.F\r}
= max(0.484, 0.186, 0.126, 0.059, 0.574)
= 0.574

n = 0574 <1v

Fyrd Design shear resistance

W Factor

fup  Bolt ultimate tensile strength

A Tensile stress area of bolt

Yz Partial safety factor

Mg,  Design ratio for shear

Fyed Design shear force

kilet Factor for edge distance and bolt spacing on left side

e ef Bolt to plate edge distance in perpendicular direction to resultant bearing force
dp Hole diameter

k1,rig Factor for edge distance and bolt spacing on right side

€2rig Bolt to plate edge distance in perpendicular direction to resultant bearing force
kq Factor for edge distance and bolt spacing

iy, Factor

e4 Bolt to plate edge distance in resultant bearing force direction

f, Ultimate tensile strength for plates

Fora Design bearing resistance

d Mominal diameter of bolt
t Thickness of plate
Mg, Design ratio for bearing

Fyed Design shear force

Firg Design tension resistance

ks Factor

Ne  Design ratio for tension

Fiea Design tensile force

Bp_.Rd Design punching shear resistance
dy,  Mean diameter of bolt head or nut
t Thickness of plate

fy Ultimate tensile strength for plates
Ngp  Design ratio for punching shear
Figa Design tensile force

Nrtfy Design ratio for combined shear and tension
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Design Check UL1200 | EN 1993 | CEN | 2015-06

Wsrnen
Ultimate Limit State
) BE3¢C ca
Fillet weld check
TCXHUYKUM
moaganuma
LT~ 4,532 Aat
moo= CE HaJIa3u y
- HOTJ1aBJb
Pw * Tmz Y

327.894 N/mm?
090 - 125
= 0.753
5, | 4532
Va2
| —96.269 N /mm? |
0.9 - 490.000 N/mm?
1.25

= 0.273

N = maxin. na) 4.53.2
=  max(0.753, 0.273)
= 0.753

n = 0783 =1~

N1 Equivalent stress design check ratio
Oequw Equivalent weld stress

Ultimate tensile strength

Bw  Correlation factor

Ymz  Partial safety factor

Nz Perpendicular stress design check ratio

" Mormal stress perpendicular to axis of weld

I'PAOUYKA JOKYMEHTALINJA.

VY HacraBky he mocne KpaTkor omnuca Be3e HacTaBKa IJIaBHOT Hocaya OUTH MPUJIOKEH U3BEIITA] O
JUMEH3UOHHCAkY U JIeTaJbHUM TMOJallMMa O BE3W 3ajelHO0 ca TEXHUYKUM LpTEeKUMa
KOMIIOHEHATA.

2.8.2 HACTABAK Y I'"NTABHOM HOCAYY
['maBHM HOcau je W3BeIeH Kao JBOMOjacHa (paBaHCKa) perneTka. Pemerka je 3akpuBIbEHA,
KOHCTaHTHE BUCHHE 2,5 MeTpa. OCOBUHCKHU pacIioH je 32 MeTpa, Te je 300T yciaoBa TpaHCIopTa

HEOIXOAHO 00e30enTH MOHTaKHe HacTaBKe. CBM MOHTa)KHHM HACTABIIM CY UCTH, & TUMEH3H]E CY
yCIIOBJbEHE MPOpauyHOM HajonTepehenujer.

2.8.3 CI10J CTYBA U TEMEJbA

CBu PEICEBAaHTHHU IOJAlIX O BE3U CC HAJIa3€ n3a I/ISBeHITaja BC3aHOTI 3a HACTaBaK y I''TaBHOM HOCavy.
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Project no: [/#/=/=/ StatiCa*®
Author: Calcuiste yesterday's estimates

Project data

Project name
Project number

Author

Description

Date 5/3/2024

Code EN
Material

Steel S 355
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Project:
Project no:
Author:

Project item CON1

Design

Name
Description
Analysis

Members

Geometry

Name Cross-section

B1 1- SHS180/180/8.0
B2 1-SHS180/180/8.0

Supports and forces

Name

B1/end
B2 /end

Stress, strain/ loads in equilibrium

B — Direction y - Pitch
[’1 [’1
0.0 0.0
180.0 0.0
Support

N-Vy-Vz-Mx-My-Mz

a - Rotation

[’]

0.0
0.0

Node
Node

Offset ex
[mm]

Forces in

[/a/={=] StatiCa°®

Calculate yesterday's estimates

Offset ey Offset ez
[mm] [mm]
0
X
[mm]

2/29
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Calculate yesterday's estimates
Author:
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Calcuiate yesterday's estimates
Author:
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Project: . ) .
Project no: [/® ' StatiCa

Author:
4.0
4.0 4III ‘\;\ *‘EI ‘\;\
ll’:}{Mlﬁ 8

EA0.0/50 - 120

" P10.0/60 - 120 J

[F10.0/60 - 120 A |F'1'3' 0/60

4.0 E e 4.0

Bl
o .-.
P00, 69/3112 P : ':_fl-’\“gﬁlu - 310 |
PLaffiin - 310 | 4 \Plu.u;an- 120 |
4.0 | — 12;4’ | W ies N\ N\ Praoe- 120 |
4.0 }
4.0

B1-Web 4
Cross-sections
Name Material
1 - SHS180/180/8.0 S 355
Bolts
Nam Diameter fy iy Gross area
ame [mm] [MPa] [MPa] [mm?]
M16 8.8 16 640.0 800.0 201
Load effects (forces in equilibrium)
N Vy Vz Mx My Mz
i B il [KN] [KN] [KN] [kNm] [kNm] [kNm]
LE1 B1/End 829.9 0.0 -16.4 0.0 -1.2 0.0
B2/ End 928.0 0.0 17.7 0.0 2.1 0.0
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Project:

Project no: -/ StatiCa®
Author: Salcutete yesterday's esvmates
Unbalanced forces
Name X Y Z Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]
LE1 -98.1 0.0 1.3 0.0 -3.4 0.0
Summary
Name Value Check status
Analysis 100.0% OK
Plates 1.1<5.0% OK
Loc. deformation 0.1<3% OK
Bolts 95.0 < 100% OK
Welds 98.6 < 100% OK
Buckling Not calculated
GMNA Calculated
Plates
Name [n:?n] Loads [JE‘;] [izl] [(;/‘I:I’:’Eac; Status
B1 8.0 LE1 355.8 0.4 0.0 OK
B2 8.0 LE1 355.9 0.4 0.0 OK
PP1a 12.0 LE1 357.3 1.1 133.8 OK
PP1b 12.0 LE1 3571 1.0 1914 OK
RIB2a 10.0 LE1 246.7 0.0 0.0 OK
RIB2b 10.0 LE1 269.7 0.0 0.0 OK
RIB2c 10.0 LE1 229.1 0.0 0.0 OK
RIB6 10.0 LE1 288.0 0.1 0.0 OK
RIB7 10.0 LE1 285.6 0.1 0.0 OK
RIB8 10.0 LE1 288.5 0.1 0.0 OK
RIB13 10.0 LE1 290.1 0.1 0.0 OK
RIB14 10.0 LE1 286.3 0.1 0.0 OK
RIB15 10.0 LE1 291.0 0.1 0.0 OK
RIB16 10.0 LE1 291.4 0.1 0.0 OK
Design data
Material [Mfg’a] ‘[:‘I’H
S 355 355.0 5.0
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Project:
Project no:
Author:

Symbol explanation

b

OEq
Ep|
Oc,Ed

fy

€lim

Detailed result for PP1a

Plate thickness
Equivalent stress
Plastic strain
Contact stress
Yield strength

Limit of plastic strain

Design values used in the analysis

fya= 55 =

Where:

355.0 MPa

fyk = 355.0 MPa - characteristic yield strength

Ymo = 1.00

Loc. deformation

— partial safety factor for steel material EN 1993-1-1 — 6.1

Name Loads [mam] [:']ir’n“] T(I)/(:]O
B1 180 LE1 0 5 0.1
B2 180 LE1 0 5 0.1
Symbol explanation
dg Cross-section size
¢} Local cross-section deformation
Olim Allowed deformation

OK
OK

/=] StatiCa®

e yesterday's

Check status
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Project:

Project no: //#/=]=] StatiCa*

Calculate yesterday's estimates
Author:

Overall check, LE1

[%]

150%

100%
{5.00)

Strain check, LE1

817129



Project:

Project no: [/#/=/=/ StatiCa*®

Calculate yesterday's estimates
Author:

[MPa]

355.0
928.0 325
300
275
250
225
200
175
150
125
100
75
829.9 "0
25

0.0

Equivalent stress, LE1

Bolts

Fted Fved Fora Uty Uts Uty

Shape Item Grade Loads [KN] IKN] [KN] 6] %] [%] Detailing  Status
B11 M16 8.8 - 1 LE1 83.5 0.7 763 923 1.1 671 OK OK
Bi2 M168.8-1 LE1 83.8 0.7 763 927 11 673 OK OK
B13 M168.8-1 LE1 83.6 09 1114 925 14 675 OK OK
B14 M168.8-1 LE1 83.9 08 1114 927 14 676 OK OK
B15 M168.8-1 LE1 75.1 14 1114 830 24 617 OK OK
B16 M168.8-1 LE1 75.0 16 1114 830 26 619 OK OK
B17 M168.8-1 LE1 85.9 0.8 763 950 1.3 692 OK OK
B18 M168.8-1 LE1 85.3 0.7 763 944 12 686 OK OK
B19 M168.8-1 LE1 86.0 09 114 950 15 693 OK OK
B20 M168.8-1 LE1 85.3 0.7 1114 943 12 686 OK OK
B21 M16 8.8 - 1 LE1 75.3 11 1114 832 19 613 OK OK
B22 M168.8-1 LE1 754 16 1114 834 26 622 OK OK
B23 M168.8-1 LE1 75.0 1.0 763 829 17 610 OK OK
B24 M168.8-1 LE1 75.2 1.0 763 831 17 611 OK OK
B25 M168.8-1 LE1 75.8 1.3 76.3 838 22 621 OK OK
B26 M168.8-1 LE1 75.8 1.2 763 839 20 619 OK OK
Design data
Grade i it {5
M16 8.8 - 1 90.4 225.0 60.3
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Project:

Project no: =/ StatiCa*®
Author: late yesterdays estimates
Symbol explanation
FiEd Tension force
FvEd Resultant of bolt shear forces Vy and Vz in shear planes
Fp.Rd Plate bearing resistance EN 1993-1-8 — Tab. 3.4
Ut Utilization in tension
Utg Utilization in shear
Utis Interaction of tension and shear EN 1993-1-8 — Tab. 3.4
Ft Rd Bolt tension resistance EN 1993-1-8 — Tab. 3.4
Bp,Rd Punching shear resistance EN 1993-1-8 — Tab. 3.4
Fy,Rrd Bolt shear resistance EN 1993-1-8 — Tab. 3.4
Detailed result for B19
Tension resistance check (EN 1993-1-8 — Table 3.4)
Fipra = k—z% = 904 kN = Figa= 86.0 kN
Where:
ky = 0.90 — Factor
fup = 800.0 MPa - Ultimate tensile strength of the bolt
A, = 157 mm?2 — Tensile stress area of the bolt
Ym2 = 1.25 — Safety factor
Punching resistance check (EN 1993-1-8 — Table 3.4)
Byri = W — 2250 kN = Figi= 86.0 kN
Where:
dm = 25 mm — The mean of the across points and across flats dimensions of the bolt head or the nut, whichever is
smaller
tp =12 mm — Plate thickness

fu =490.0 MPa - Ultimate strength
Ymz2 = 1.25 — Safety factor

Shear resistance check (EN 1993-1-8 — Table 3.4)

Fyprq =

hodef — 603 kN > Fupi= 09 kN
Where:
Bp =1.00 — Reduction factor for packing
«, = 0.60 — Reduction factor for shear stress

fup = 800.0 MPa - Ultimate tensile strength of the bolt
A = 157 mm? — Tensile stress area of the bolt

Y2 = 1.25 — Safety factor
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Project:

Project no:

tatiCa®

Calculate yesterday's es

Author:

Bearing resistance check (EN 1993-1-8 — Table 3.4)

Fy ra

=hab® — 4114 kN 2 Fyma= 09 kN

YM2

Where:
k = min(2.82 —1.7, 1.412 —1.7, 2_5) =219 ~ Factor for edge distance and bolt spacing perpendicular to the

do do direction of load transfer
o = min(i, P 1, @7 1) = 0.68 — Factor for end distance and bolt spacing in direction of load
3dy’ 3dy 4 fu transfer
€y =25 mm — Distance to the plate edge perpendicular to the shear force
p2 = 260 mm — Distance between bolts perpendicular to the shear force
dp = 18 mm — Bolt hole diameter
e; =192 mm — Distance to the plate edge in the direction of the shear force
p1 = 50 mm — Distance between bolts in the direction of the shear force
fup = 800.0 MPa — Ultimate tensile strength of the bolt
fu = 490.0 MPa — Ultimate strength of the plate
d =16 mm — Nominal diameter of the fastener
t =12mm — Thickness of the plate
Yy = 1.25 — Safety factor
Utilization in tension
A = 095 < 10
Where:
Fipq =86.0kN  —Tensile force
FLRd = 90.4 kN — Tension resistance
B, rq = 225.0 kN - Punching resistance
Utilization in shear
max(%ﬁ; %) = 001 < 1.0
Where:
FwEd = 0.9kN — Shear force (in decisive shear plane)

F, pqg = 60.3kN - Shear resistance
Fb’Ed = 0.9kN — Bearing force (for decisive plate)

Fy rqg = 111.4 kN — Bearing resistance
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Project:
Project no:
Author:

Interaction of tension and shear (EN 1993-1-8 — Table 3.4)

FyEq Fi pa

Fyra + 11 Frma 069 < 1.0
Where:
F, gg =09kN - Shear force (in decisive shear plane)

F, prqg = 60.3kN - Shear resistance
Fi pqg = 86.0kN - Tensile force

F; pq = 90.4 kN - Tension resistance

Detailing check

7
,as
/

¢ yesterdoy’s

=

tatiCa®

o Ductility, rotation capacity: Plate PP1a is too thick. Thickness should be lesser or equal to 8.6 mm. (EN 1993-1-8 — Equation

6.32)
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Project:
Project no:
Author:

Welds

Item

PP1a

B1-arc 2

PP1a

B1-arc 2

PP1a

B1-arc 2

PP1a

B1-arc 5

PP1a

B1-arc 8

PP1a

B1-arc 11

PP1b

B2-arc 2

PP1b

B2-arc 5

PP1b

B2-arc 8

PP1b

B2-arc 11

Edge

RIB2a

RIB2a

RIB2b

RIB2b

RIB2c

RIB2¢c

RIB6

RIB6

RIB7

RIB7

RIB8

RIB8

RIB13

RIB13

RIB14

RIB14

RIB15

RIB15

RIB16

RIB16

Tw
[mm]

440N
440N
440N
440N
440N
440N
440N
440hn
440N
A40N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
4400
A40N
440N
440N
440N
A40m
440N
440N
440N
440N
440N

L
[mm]

60
59
119
119
59
59
119
119
60
59
119
119
59
59
119
119
59
59
119
119
59
59
119
119
59
59
119
119
59
59
119
119
59
59
119
119
59
59
119
119

Loads

LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LEA1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1

Ow,Ed
[MPa]

426.8
396.2
216.5
256.3
311.1
426.9
220.9
199.1
349.8
392.8
203.3
2134
428.9
428.8
426.9
427.0
428.8
428.7
426.9
427.0
429.1
429.3
427.0
426.9
429.4
429.2
426.9
427.0
428.8
428.8
426.9
426.9
428.9
429.0
427.0
427.0
429.5
429.5
427.0
426.9

€p|
[%]

0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
1.2
1.1
0.1
0.1
1.1
1.1
0.0
0.1
1.3
1.4
0.1
0.1
1.5
1.3
0.1
0.1
1.1
1.1
0.1
0.0
1.2
1.3
0.1
0.1
1.5
1.6
0.1
0.1

o)
[MPa]

150.2
-0.7
-14.1
41.9
0.2
65.0
371
18.8
30.6
54.6
5.0
5.2
207.3
199.5
-68.1
-54.3
210.8
203.9
-70.2
-60.7
195.6
220.4
-74.1
-84.5
220.6
194.8
-87.4
-71.9
205.5
210.6
-65.5
-70.0
198.9
208.7
-563.6
-72.6
206.8
202.8
-62.8
-69.8

Ty
[MPa]

41.7
-110.0
44.7
16.9
178.8
-76.3
-13.5
-17.9
195.3
-97.6
6.4
-3.8
199.9
-201.1
-568.6
63.5
203.7
-204.9
-62.1
68.4
207.3
-202.1
-80.0
78.5
201.6
-207.1
-78.1
81.0
205.5
-204.1
-69.7
65.6
201.3
-199.9
-65.9
59.9
202.8
-198.5
-70.3
61.4

T
[MPa]

-226.9
200.6
116.4
-145.0
17.5
2314
125.0
-113.0
48.2
202.2
117.2
-123.1
-84.0
87.2
236.2
-236.1
-70.6
73.6
235.1
-234.2
-75.1
66.3
229.2
-228.5
-67.7
76.6
228.3
-229.1
-70.5
69.6
2334
-234.1
-87.1
83.0
235.5
-235.4
-78.3
91.5
233.5

-235.3

Ut
[%]

98.0
91.0
49.7
58.8
71.4
98.0
50.7
45.7
80.3
90.2
46.7
49.0
98.5
98.4
98.0
98.0
98.4
98.4
98.0
98.0
98.5
98.6
98.0
98.0
98.6
98.5
98.0
98.0
98.4
98.5
98.0
98.0
98.5
98.5
98.0
98.0
98.6
98.6
98.0
98.0

Ut,
[%]

67.3
67.9
42.7
48.5
48.9
721
42.7
411
55.9
66.0
41.0
42.9
90.7
91.7
67.3
67.6
90.2
90.2
65.3
65.9
89.5
89.8
69.0
68.7
90.5
89.2
67.8
68.3
90.7
90.0
66.9
66.5
91.8
90.7
68.6
68.4
93.3
91.2
68.8
68.8

Detailing Status

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

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Project:

Project no:
Author:
Tw L OwEd EPI

Item Edge ] [mm] Loads MPa]  [%]
PP1a B1 46.0 657 LE1 428.1 0.7
PP1b B2 46.0 657 LE1 4274 0.3
Design data

Material fy
ateria [MPal

S 355 490.0

Symbol explanation

TW

L
Ow,Ed
Ep|
S
TL

T

Ut
Ut.

4

fu

BW
Ow,Rd
090

Detaile

Throat thickness a

Length

Equivalent stress

Strain

Perpendicular stress

Shear stress perpendicular to weld axis
Shear stress parallel to weld axis
Utilization

Weld capacity estimation

Fillet weld

Ultimate strength of weld

Correlation factor EN 1993-1-8 — Tab. 4.1
Equivalent stress resistance

Perpendicular stress resistance: 0.9*fu/lyM2

d result for PP1b / RiB16

Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)

Ow,Rd

O1,Rd

Stress

U, =

o
IMPa]

-107.4
-11.0

-]

T
[MPa]

235.7
240.9

0.90

= fu/(Buyyz) = 4356 MPa 2 owpa=lo] +3(r + 77)]"° =

=09 f,/Yu2 = 3528 MPa 2= |0, |= 2217 MPa

where:
fu = 490.0 MPa - Ultimate strength

Bw = 0.90 — Correlation factor EN 1993-1-8 — Tab. 4.1
Ym2 = 1.25 — Safety factor
utilization

max( 2284 2Ly — 099 < 1.0

Ow,Rrd ’ OL,Rd

Where:

=] StatiCa®
T Ut Ut -
Il c
MPa]  [%]  [%] Detailing Status
414 98.3 845 OK OK
52.8 98.1 859 OK OK
Ow,Rd 090
[MPa] [MPa]
435.6 352.8
4295 MPa

Ow Ed = 429.5 MPa — Maximum normal stress transverse to the axis of the weld

Ow,Rd = 435.6 MPa - Equivalent stress resistance

o) =221.7 MPa — Normal stress perpendicular to the throat

01 Rrd = 352.8 MPa - Perpendicular stress resistance

14 /29



Project:
— ' -
Project no: [/#/=/=] StatiCa

Caloulate yesterday's es
Author:

Detailing check

o Weld is too small. Throat thickness should be greater or equal to 4.6 mm where rupture of the weld is to be avoided for

ductility purposes. (FprEN 1993-1-8:2023 — 6.9(4))

Buckling

Buckling analysis was not calculated.
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Project:

Project no: //#/=/=] StatiCa*®

Calculate yesterday's estimates
Author:

Bill of material
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Project: — 2
Project no: [[#]=Z] StatiCa®

Calculete yesterday's estimates
Author:

Manufacturing operations

Plates Welds Length

Name [mm] I b Throat thickness [mm] [mm] ER Iz
N
PP1 P12.0x310.0-310.0 (S 355) i 1 Fillet: 6.0 1318.8 M168.8 16
¢ +
ESZ23
+
P12.0x310.0-310.0 (S 355) i 1
+
RIB2 P10.0x60.0-120.0 (S 355) I& 3 Double fillet: 4.0 540.0
H\
RIB6 P10.0x60.0-120.0 (S 355) | 1 Double fillet: 4.0 180.0
RIB7 P10.0x60.0-120.0 (S 355) 1 Double fillet: 4.0 180.0
RIB8 P10.0x60.0-120.0 (S 355) 1 Double fillet: 4.0 180.0
RIB13  P10.0x60.0-120.0 (S 355) 1 Double fillet: 4.0 180.0
RIB14  P10.0x60.0-120.0 (S 355) \ 1 Double fillet: 4.0 180.0
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Project:
Project no:
Author:

Name

Plates

RIB15 P10.0x60.0-120.0 (S 355)

RIB16  P10.0x60.0-120.0 (S 355)

Welds
Type

Fillet

Double fillet
Bolts

Name

M16 8.8
Drawing
PP1-PP1a

Material

S 355
S 355

=] StatiCa®
Welds Length
SETE e Throat thickness [mm] [mm] s 12
1 Double fillet: 4.0 180.0
1 Double fillet: 4.0 180.0
Throat thickness Leg size Length
[mm] [mm] [mim]
6.0 8.5 1318.8
4.0 5.7 1800.0
Grip length Count
[mm]
24 16
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Project:
Project no:
Author:

P12.0x310-310 (S 355)

310

230

_—

310
230
25, Iss 50 , 50 , 50, 55| 25

40

s R SR SR R R RS R -y

Y

\.,

-] StatiCa®

55 | 50 50 50 |25
¥ S . o b=
40 | 230 | a0

I
310
- —

40

230
310

40
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Project:
Project no:
Author:

PP1 - PP1b

P12.0x310-310 (S 355)

310

230 L 40 |

R
wiloa
® o\

@
@
@

= gl 8 ’
] ‘
—lo |
3 [
— e A&
L v
78
T
ol A — @
L )

40

230

40

o

| 50 50 85- |35
ot =
0| 230 | a0
| Ty

310

-] StatiCa®

20/29



Project:
Project no:
Author:

RIB2

P10.0x120-60 (S 355)

s estimates

%

120

[Ta]=F-] StatiCa°®

Calculate yesterday
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Project:
Project no:
Author:

Code settings

item
Safety factor yyo
Safety factor yp4
Safety factor ypo
Safety factor yy3
Safety factor y¢
Safety factor y,gt
Joint coefficient Bj
Effective area - influence of mesh size
Friction coefficient - concrete
Friction coefficient in slip-resistance
Limit plastic strain
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
Yes
2.20
1.20
Both
Yes
Yes
Yes
0.03
Yes
No

Unit

-] StatiCa®

Calculate yesterday's es

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
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Project: Veza glavnog stuba i temelja
Project no:
Author: Nikola Turudi¢

Project data

Project name Veza glavnog stuba i temelja
Project number

Author Nikola Turudi¢

Description Veza glavnog stuba i temelja
Date 5/2/2024

Code EN

aterial

Steel S 355

Concrete C30/37, C35/45, C25/30

[[a]=F=] StatiCa°’

Calculete yesterday's estimates
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Project: Veza glavnog stuba i temelja
Project no:
Author: Nikola Turudié

Project itern CON2

Design

Name CON2

Description Proba sa ukrucéenjima

Analysis Stress, strain/ loads in equilibrium
Members
Geometry

Name Cross-section B- D|[r;<]act|on Y- [PoitCh
COL 1 - CON1(HEB280) 0.0 90.0

Supports and forces

Name Support

COL /end

StatiCa®

Calculete yesterday's estimates

a - Rotation Offset ex Offset ey Offset ez
[°1 [mm] [mm] [mm]

0.0 0 0 0

Forces in
[mm]

Node 0
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Project: Veza glavnog stuba i temelja

Project no: [/a[=]=] StatiCa®

B .. Calculate yesterday's estimates
Author: Nikola Turudié
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Project:
Project no:

Veza glavnog stuba i temelja

Author: Nikola Turudi¢

Cross-sections

Name
1 - CON1(HEB280)

Cross-sections

Name

1 - CON1(HEB280)

Anchors
Name

M18 8.8

Material

S 355

Diameter
[mm]

18

Material
S 355

Drawing

280

//#/=/=] StatiCa*

Calculate yesterday's estimates

Gross area

[mm

2

254

4/20



Project: Veza glavnog stuba i temelja
Project no:

Author:

-]/ StatiCa®

Nikola Turudié¢

Load effects (forces in equilibrium)

N Vy Vz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

-358.1 0.0 434 0.0 148.5 0.0
24.3 0.0 -27.9 0.0 -96.4 0.0

Name Member

COL/End
COL/End

LE1
LE2

Unbalanced forces

Name

[kN] [kN]

-43.4 0.0

[kN] [kNm]

-358.1 0.0

[kNm] [kNm]

LE1 148.5 0.0

LE2

Foundation block

CB1
Dimensions
Depth

Anchor
Anchoring length

Shear force transfer

Summary

Name
Analysis
Plates
Anchors
Welds
Concrete block

Buckling
Plates

Name

COL-bfl 1
COL-fl 1
COL-w 1
BP1
RIB1
RIB3

Design data

Material

S 355

27.9 0.0

Item

Value

100.0%
0.2<5.0%
88.0 < 100%
98.7 < 100%
49.5 < 100%

Not calculated

Loads
[mm]

18.0
18.0
10.5
18.0
12.0
12.0

LE1
LE1
LE1
LE2
LE1
LE2

y
[MPa]

243 0.0

Value

1580 x 1720
1300

M18 8.8
350

Anchors

OK
OK
OK
OK
OK

OEd €pI
[MPa] [%]

228.2 0.0
189.0 0.0
288.0 0.0
355.1 0.1
334.0 0.1
339.0 0.2

355.0

-96.4

mm

mm

mm

Check status

Oc,Ed
[MPa]

0.0 OK
0.0 OK
0.0 OK
0.0 OK
0.0 OK
0.0 OK

€lim

[%]

0.0

Unit

Status

5.0
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Project: Veza glavnog stuba i temelja
Project no:
Author: Nikola Turudié¢

Symbol explanation

to Plate thickness

OEd Equivalent stress
£p| Plastic strain

O¢,Ed Contact stress

fy Yield strength

€lim Limit of plastic strain

Detailed result for RIB3

Design values used in the analysis

fa=1% = 3550 MPa

YMO

Where:
fyk = 355.0 MPa - characteristic yield strength

Ymo = 1.00 — partial safety factor for steel material EN 1993-1-1 — 6.1

K

Overall check, LE2

StatiCa®

Calculete yesterday's estimates
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Project: Veza glavnog stuba i temelja

Project no: [/#/=/=/ StatiCa*®

: .. Calculate yesterday's estimates
Author: Nikola Turudié

[%]
. 150%

100%
| (5.00)

Strain check, LE2

243 [MPa]

3550

325
300
275
250
225
200
175
150
125
100

75

50

25

0.0

i:.

Equivalent stress, LE2

7120



Project: Veza glavnog stuba i temelja

Project no: =/ StatiCa*®
Author: Nikola Turudié cem
N \'/ N \'/ \'/ Ut Ut Ut
Shape Item Loads [k,E\ﬁ [klls\ﬂ [Ilzl‘\jl’]c [El(\jl’]c [T(‘;'\]‘]’p % 5 [%? [o/:]s Detailing  Status
A5 LE1 34.9 58 3126 110.9 7796 733 391 873 OK OK
A6 LE1 34.9 58 3126 110.9 7796 733 391 873 OK OK
Ff‘—?—"q”— A7 LE2 454 3.6 3039 1109 779.6 803 251 846 OK OK
: A8 LE2 76.6 3.1 3039 1109 779.6 88.0 251 846 OK OK
A9 LE2 766 3.1 3039 1109 7796 88.0 251 846 OK OK
i _’3 _E 1 A10  LE1 743 55 3126 1109 7796 854 391 873 OK OK
A11 LE1 744 54 3126 1109 7796 854 39.1 873 OK OK
A12  LE2 453 3.6 3039 1109 7796 803 251 846 OK OK
Design data
Grade TI?I?J’]S \{Ifl?l’]s
M18 8.8 - 1 87.0 61.4
Symbol explanation
NEgg Tension force
VEg Resultant of bolt shear forces Vy and Vz in shear planes
NRd.c Design resistance in case of concrete cone failure under tension load - EN 1992-4 —7.2.1.4
VRd,c Design resistance in case of concrete cone failure under shear load - EN 1992-4 - 7.2.2.5

VRd,cp Design resistance in case of concrete pryout failure - EN 1992-4 — 7.2.2.4

Ut Utilization in tension

Uty Utilization in shear

Utis Utilization in tension and shear

NRd,s Design tensile resistance of a fastener in case of steel failure - EN 1992-4 — 7.2.1.3
VRd,s Design shear resistance of a fastener in case of steel failure - EN 1992-4 —7.2.2.3.1

Detailed result for A2

Following checks of anchors loaded in tension are not provided and should be checked using information in relevant European

Technical Product Specification:

o Pull-out failure of fastener (for post-installed mechanical anchors) - EN 1992-4 —7.2.1.5
» Combined pull-out and concrete failure (for post-installed bonded anchors) - EN 1992-4 - 7.2.1.6
o Concrete splitting failure - EN 1992-4 — 7.2.1.7

Concrete blow-out failure is provided only for anchors with washer plates.
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Project: Veza glavnog stuba i temelja
Project no:
Author: Nikola Turudié

Anchor tensile resistance (EN 1992-4 — 7.2.1.3)

Npgs =22 — 870 kN 2 Npa= 766 kN

TMs

NRk,s:C'As'fuk: 130.6 kN

Where:
c=10.85 — reduction factor for cut thread
A, =192 mm? — tensile stress area

fuk = 800.0 MPa — minimum tensile strength of the bolt

Yms = 1.50 — safety factor for steel

e Yms =1,2- ?f: > 1,4 , where:
) fyk = 640.0 MPa — minimum yield strength of the bolt

m— |
=/
/

Calculate yesterday's

StatiCa®
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Project: Veza glavnog stuba i temelja . ) .
-/ StatiCa®

Calculate yesterday's esbimates

Project no:
Author: Nikola Turudié

Concrete breakout resistance of anchor in tension (EN 1992-4 — 7.2.1.4)
The check is performed for group of anchors that form common tension breakout cone: A5, A6, A7, A8, A9, A12

NRd,c:%: 3039 kN = Nggg= 2441 kN

A,
Npie = NRk . ﬁf “Ys N Yre N - Yee N - YMN = 5471 kN

Where:
NEdg = 2441 kN - sum of tension forces of anchors with common concrete breakout cone area
ngk . = 276.2kN = characteristic strength of a fastener, remote from the effects of adjacent fasteners or edges of the

concrete member

o Rk o= k14 /f h , Where:

o k1 = 7.70 parameter accounting for anchor type and concrete condition
o fc' = 30.0 MPa — concrete compressive strength

Camaz 8

o hes = min(hemp, max( 5=, 2z )) = 350 mm - depth of embedment, where:

= hemp = 350 mm — anchor length embedded in concrete
" Cymaz = 9590 mm — maximum distance from the anchor to one of the three closest edges
= Smaz = 540 mm — maximum spacing between anchors

A, = 2334241 mm?2 - concrete breakout cone area for group of anchors

Ac ~N = 1102500 mm?2 — concrete breakout cone area for single anchor not influenced by edges

. AQ’N =(3- hef)2 , Where:
o hgs = 350 mm - depth of embedment

sy = 1.00 - parameter related to the distribution of stresses in the concrete due to the proximity of the fastener to an
7 edge of the concrete member:

e Ysn=0,740,3- 15h <1 ,where:
o ¢ = 580 mm — minimum distance from the anchor to the edge
o h.; = 350 mm — depth of embedment

Yre, N = 1.00 — parameter accounting for the shell spalling:

o YreN = 05—|——2ﬁ6ﬂ(§<1 where:

o hemp = 350 mm — anchor length embedded in concrete

@bec,N = 0.75 - modification factor for anchor groups loaded eccentrically in tension:

* I/JGC,N ¢ Q/Jecz,N : ¢ecy,N , where:

o 1/;“%1\/ = ﬁ = 1.00 — modification factor that depends on eccentricity in x-direction
They
o e; N = 0 mm —tension load eccentricity in x-direction
o Yeey N = 1++ = 0.75 — modification factor that depends on eccentricity in y-direction
3-he
ef

o ey, Ny = 180 mm —tension load eccentricity in y-direction
o hey = 350 mm — depth of embedment

¢M7N — 1.26 — parameter accounting for the effect of a compression force between the fixture and concrete; this
parameter is equal to 1 if ¢ < 1.5h or the ratio of the compressive force (including the compression due to
bending) to the sum of tensile forces in anchors is smaller than 0.8
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Project: Veza glavnog stuba i temelja
Project no:
Author: Nikola Turudié

o« byun=2-— ;,zf > 1, where:

o z = 391 mm —internal lever arm
o hes = 350 mm — depth of embedment

Yme = 1.80 — safety factor for concrete

Shear resistance (EN 1992-4 —7.2.2.3.1)

Vids = 222 = 614 kN = Vma= 3.1 kN

YMs
Vaks = k- Vi, = 768 kN

Where:
k7 = 1.00 - coefficient for anchor steel ductility

o k=

, wWhere:

1.0, A>0,08
o A = 0.12 - bolt grade elongation at rupture

{0,8, A <0,08

V}(?,)k:,s = 76.8 kN —the characteristic shear strength

. ngk,s = ke - As - fur , where:
o kg = 0.50 — coefficient for anchor resistance in shear
o A, = 192 mm? — tensile stress area
o fur = 800.0 MPa — specified ultimate strength of anchor steel

Yms = 1.25 — safety factor for steel

/=] StatiCa®

Calculate yesterday's esbimates
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Calculate yesterday's esbimates

Project no:
Author: Nikola Turudié¢

Concrete edge failure resistance (EN 1992-4 — 7.2.2.5)
The check is performed for group of anchors that form shear breakout cones: A7, A8, A9, A12

Vide = 25 = 1109 kN 2 VEig= 27.9 kN

Ac
VRk,c b VI(z)k’C . ﬁ% : 'lps,V : d’h,V : d)ec,V : wre,V = 166.3 kN

Where:
VEqy = 27.9kN  —sum of shear forces of anchors on common base plate
V}gk’c = 207.7 kN —initial value of the characteristic shear strength of the fastener

0 /£ 1,5 .
® VRk,c = kg - dgom ' l? \ ka *C1 where:
o kg = 1.70 — parameter accounting for the state of the concrete
o dpom = 18 mm — anchor diameter

(o]

K
a:(),l-(é) = 0.06 — factor

l; = min (hey, 12 - d) = 216 mm — parameter related to the length of the fastener, where:
= h.f = 350 mm — anchor length embedded in concrete

(=]

= dpom = 18 mm — anchor diameter
0,2
s=0,1- (dﬁjm-) = 0.05 — factor

o fex = 30.0 MPa — concrete compressive strength
¢, = 590 mm — edge distance of fastener in direction 1 towards the edge in the direction of loading

o

o

Acv = 1399187 mm?2 - actual area of idealised concrete break-out body

AB,V = 1566455 mm? - reference projected area of failure cone

. A(c),V =4,5-c} , where:
o c¢1 = 590 mm — edge distance of fastener in direction 1 towards the edge in the direction of loading

sy = 0.90 — parameter related to the distribution of stresses in the concrete due to the proximity of the fastener to an
’ edge of the concrete member:

e Y5y =0,74+0,3- 757~ <1 ,where:
o ¢; = 590 mm — edge distance of fastener in direction 1 towards the edge in the direction of loading

o cp = 580 mm — edge distance of fastener perpendicular to direction 1 that is the smallest edge distance in
a narrow member with multiple edge distances

Ibhy = 1.00 - modification factor for anchors located in a shallow concrete member:

0,5
o Ypy = (L%CJ-) " >1, where:
o h = 1300 mm — concrete member thickness

o c¢; = 590 mm — edge distance of fastener in direction 1 towards the edge in the direction of loading
T,bec,v = 1.00 - modification factor for anchor groups loaded eccentrically in shear:

o Yoo = ﬁ_‘?? <1, where:
3-c1
o ey = 0 mm — shear load eccentricity

o c¢1 = 590 mm — edge distance of fastener in direction 1 towards the edge in the direction of loading

z/)a,v = 1.00 - modification factor for anchors loaded at an angle with the concrete edge

12 /20
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Project no:
Author: Nikola Turudi¢

D 1 .
* ¢a.V - \/(cosav)2+(0,5~sinav)2 > 1, where:
o ay = 0.0 °-angle between the applied load to the fastener or fastener group and the direction

perpendicular to the free edge under consideration
1/)re,v = 1.00 - parameter accounting for the shell spalling effect, no edge reinforcement or stirrups are assumed

Yme = 1.50 - safety factor for concrete

Concrete pryout resistance (EN 1992-4 — 7.2.2.4)
The check is performed for group of anchors on common base plate

Videp = 22 — 7796 kN = Viig = 27.9 kN

YMe

VRk,ep = ks - NRke = 1169.4 kN

Where:

ks = 2.00 — factor taking into account fastener embedment depth

Npp. =5847kN — characteristic concrete cone failure of a fastener or a group of fasteners; all anchors are assumed to
be in tension

Yme = 1.50 — safety factor for concrete

Interaction of tensile and shear forces in steel (EN 1992-4 — Table 7.3)

2 2
(ﬂm) +(_Vm) — 078 < 10

NRa,s VRd,s

Where:
Ngg =76.6 kN  —design tension force

NRd,S = 87.0 kN - fastener tensile strength
VEq = 3.1 kN — design shear force

VRd,s = 61.4 kN —fastener shear strength

Interaction of tensiie and shear forces in concrete (EN 1992-4 — Table 7.3)

Neg V1,5 Ve 1,5
(Nel)' + (2)° = 085 < 1,0
Where:
Ngg S ) . .
Nris — the largest utilization value for tension failure modes
—MI‘,;M — the largest utilization value for shear failure modes
N, . . .
ﬁ = 80% — concrete breakout failure of anchor in tension
,C

N
Nea — .
Naay 0% - concrete pullout failure

N, .
2L = 0% - concrete blowout failure

Rd,cb

v .
_V/ch = 25% - concrete edge failure

VEd
VRd,cb

= 3% - concrete pryout failure
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Project:

Project no:

Author:

Welds

Item

BP1

BP1

BP1

BP1

COL-tfl 1

BP1

COL-bfi 1

Design data

S 355

Edge Tw L Owkd &1 O]

Veza glavnog stuba i temelja

Nikola Turudié

Loads

UL

[mm] [mm] [MPa] [%] [MPa] [MPa]
COL-bfl1 460N 279 LE1 4268 0.0 -169.8 -164.1
460N 279 LE2 427.3 03 1752 -153.3
COL-tfl1 460N 279 LE1 4269 0.1 1815 136.9

460N 279 LE1 2924 0.0

68.2 -123.6

COL-w1 450N 261 LE1 310.8 0.0 -13.7 -13.9
450N 261 LE1 3104 0.0 -14.0 13.8

RIB1 450N\ 148 LE1 428.7 11 175.7 175.2
450N 148 LE1 4288 11 175.0 -175.8
RIB1 A50N 149 LE1 4274 0.3 1705 1708
450N 149 LE1 4274 0.3 1704 -170.8
RIB3 450N 148 LE2 429.7 1.7 1791 179.5
450N 148 LE2 429.7 1.7 1794 -179.3
RIB3 450N 149 LE1 430.0 1.8 -174.8 -1749
450N 149 LE1 430.0 1.8 -1749 1749
. f
Material [Mlga] |[3_‘i"
490.0

Symbol explanation

TW

L
Ow,Ed
Ep|
oL
T

T

Ut
Ut,

Bw

Ow,Rd
090

Throat thickness a

Length

Equivalent stress

Strain

Perpendicular stress

Shear stress perpendicular to weld axis
Shear stress parallel to weld axis
Utilization

Weld capacity estimation

Fillet weld

Ultimate strength of weld

Correlation factor EN 1993-1-8 — Tab. 4.1
Equivalent stress resistance

Perpendicular stress resistance: 0.9*fu/yM2

0.90

T
[MPa]

-155.5
-164.7
176.2
-108.0
178.7
-178.5
-142.5
142.0
148.5
-148.4
-136.6
136.7
144 4
144.4

Ow,Rd
[MPa]

Ut
[%]

98.0
98.1
98.0
67.1
71.4
71.3
98.4
98.4
98.1
98.1
98.7
98.7
98.7
98.7

Ut,
[%]

83.2
86.2
85.2
59.7
57.1
58.7
87.4
87.2
70.9
71.6
93.1
92.5
80.5
80.8

435.6

Detailing Status

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

090
[MPa]

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

352.8
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Project: Veza glavnog stuba i temelja
Project no:

Author: Nikola Turudié¢

Detailed result for COL-bfl 1/ RIB3
Weld resistance check (EN 1993-1-8 — Cl. 4.5.3.2)

Owrd = fu/(Buymz) = 4356 MPa 2 owgpa= [0} +3(r} +77)]"° = 4300 MPa

01rdi=0,9 fu/Ym2 = 3528 MPa 2 |o.|= 1749 MPa

where:
fu = 490.0 MPa - Ultimate strength

Bw = 0.90 — Correlation factor EN 1993-1-8 — Tab. 4.1
Ym2 = 1.25 — Safety factor

Stress utilization

U; = max( 222 M) = 099 < 10

Owrd ' O Rd -
Where:

Ow,Bd = 430.0 MPa — Maximum normal stress transverse to the axis of the weld
Ow,rd — 435.6 MPa - Equivalent stress resistance
o, =-174.9 MPa — Normal stress perpendicular to the throat

01 ,Rrqd = 352.8 MPa - Perpendicular stress resistance

Detailing check

lete yesterday's

o Weld is too small. Throat thickness should be greater or equal to 5.5 mm where rupture of the weld is to be avoided for

ductility purposes. (FprEN 1993-1-8:2023 — 6.9(4))

Item Loads [mcm] : n‘:‘:qf; : [M?:’a] ;‘j] [l\/fljlga]

CB1 LE2 31 11351 19.9 3.00 40.2
Symbol explanation

c Bearing width

Ags Effective area

o Average stress in concrete

K; Concentration factor

fjd The ultimate bearing strength of the concrete block

Ut Utilization

Ut
[%]

49.5 OK

Status

/=] StatiCa®
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Project: Veza glavnog stuba i temelja

8

T =7 H I
Project no: /] -/ StatiCa
Calculate yesterday's estimates
Author: Nikola Turudié
Detailed result for CB 1
Concrete block compressive resistance check (EN 1993-1-8 — 6.2.5)
fia= 402 MPa 2 o= 199 MPa
Where:
fja — concrete block design bearing strength:
o fia= accﬂjkj% , where:
o ¢ = 1.00 - long term eifects on compressive strength factor
o ﬁj = 0.67 — grout quality factor
o k; = 3.00 — concentration factor
o fer = 30.0 MPa — characteristic resistance of concrete in compression
o v, = 1.50 — safety factor for concrete
o —average compressive stress in concrete under base plate
o 0o = AZf , Where:
o IN = 225.9 kN — compressive normal force acting on concrete block
o Aeff = 11351 mm? — effective area on which normal force is distributed
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Plates Welds Length
AEIUD [mm)] SIIEO Ll Throat thickness [mm)] [mm] Sols e
Double fillet: 6.0 560.0
BP1 P18.0x520.0-660.0 (S 355) 1 Double fillet: 5.0 2620 M188.8 8
RIB1 P12.0x150.0-150.0 (S 355) 1 Double fillet: 5.0 300.0
RIB3 P12.0x150.0-150.0 (S 355) 4 Double fillet: 5.0 300.0
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Caloulate yesterday's es
Author: Nikola Turudi¢

Welds
. Throat thickness Leg size Length
Type Material [mm] [mm] [mm]
Double fillet S 355 6.0 8.5 560.0
Double fillet S 355 5.0 71 862.0
Anchors
Name Length Drill length Count
[mm] [mm]
M18 8.8 368 350 8
Drawing
BP1
P18.0x660-520 (S 355)
4 7.0
4 81 oD
@
1| e o § o o
g
7
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7
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Project no:
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RIB1

P12.0x150-150 (S 355)

Veza glavnog stuba i temelja

Nikola Turudi¢

150

130

Y

150

MRRR.-_.

[[#]=]=] StatiCa’

Calculate yesterday's es
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RIB3

P12.0x150-150 (S 355)
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Project:
Project no:

Author: Nikola Turudic

Code settings

Item
Safety factor yyo
Safety factor yy4
Safety factor yyo
Safety factor yy3
Safety factor yo
Safety factor y,gt
Joint coefficient Bj
Effective area - influence of mesh size
Friction coefficient - concrete
Friction coefficient in slip-resistance
Limit plastic strain
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

Veza glavnog stuba i temelja

Value

1.00
1.00
1.25
1.25
1.50
1.20
0.67
0.10
0.25
0.30
0.05
Yes
2.20
1.20
Both
Yes
Yes
Yes
0.03
Yes
No

Unit

-] StatiCa®

Calculate yesterday's es

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: 7.21.4 and 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
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3. JINTEPATYPA

[1]. EBpokopg 0: SRPS EN 1990:2019, OcHOBe npopayvyHa KOHCTPYKUM]a;

[2]. EBpokoa 1: SRPS EN 1991-1-1:2022, AejcTBa Ha KOHCTpyKunje — [eo 1-1: OnwTa
[ejCcTBa — 3anpeMUHCKe TeXWHE, COMCTBEHA TEXMH, KOpCHa onTepehema 3a 3rpasae; [3].
EBpokoa 1: SRPS EN 1991-1-3-2022, [ejcTBa Ha KOHCTpyKuuje - leo 1-3: OnwTa Aejcrea
— OnTepeherba cHerom;

[4]. EBpokopa 1: SRPS EN 1991-1-4-2022, [lejcTBa Ha KOHCTpyKuuje - eo 1-4: OnwTa agejctea
— [ejcTtBa BeTpa

[5]. EBpokog 2: SRPS EN 1992-4-2014, MNpojekToBare HETOHCKMX KOHCTPYKUMja, BeToHCcku
MocToBu ,[MpaBuna npojekToBakba U KOHCTpyucama
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[8]. EBpokoa 3: SRPS E 1993-1-8:2020, lNpojekToBame YeMUYHUX KOHCTpyKuUMja — aeo 1-8:
lMpojekTOBame BE3a

[9]. EBpokoAa 7: SRPS EN 1997-1:2004, NpojekToBare U NpopavyyH reoTeXHUYKmnx
KOHCTpyKUMja;

[10]. EBpokopa 8: SRPS EN 1998:2004, lNMpopavyH CEN3MUYKM OTANOPHUX KOHCTpYyKUMja;

[11]. 3aKOH O 3aWTUTK oA noxapa: [IpaBUIHNK O TEXHUHYKUM HOPpMaTtuBuMa 3a 3aluTUTy 04
rnoxxapa craMbeHux n nocioBHux objexkara un objekarta jaBHe HameHe 22/2019-3;

[12]. MpaBmAHWK O eHepreTckoj epUKacHOCTM 3rpaja.

[13]. M. OebemskoBuh, YennuHe KoHCTpyKumje y nHayctpujckmm objektuma, NpahesunHcka
Kroura, beorpag, 1995.

[14]. 4. byheBau, MeTtanHe KoHCTpKUMje Yy 3rpagapcTey, NpaheBuHcka kwoura, beorpag, 2003.

[15]. 3. MapkoBuh, 'paHN4YHa cTarba YenuyHUX KOHCTpyKUMja npema EBpokoay, AkageMmcka
mucao, beorpaa, 2019.
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4. TPAONYKA AOKYMEHTALMNIA

Hptex 1: derams Temespa camana TC1 u TC2
Hprex 2: [nan apmupama TC1

Hprex 3: [1nan apmupama TC2

Lprex 4:[detabu 1 1 2 Ha rIIaBHOM paMmy
Hprex 5: Netasbu 3 u 4 Ha rIIaBHOM paMmy
Lprex 6: [Ipukas riaBHOT pama U MO3uIUja
Lptex 7: OcHOBA KpOBA U TEMEJba

Lprex 8: [lomyxHU 3u U pacriope]] MPOCTOPHja MpU3eMJba U Ccripara
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Hetarb 1 - Be3a gower nojaca rnaBHoOr Hocava u ctyba
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