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Projekt nadstreSnice — Zra¢na luka Dubrovnik

SaZetak:

Prema zadanim arhitektonskim podlogama, napravljen je projekt konstrukcije Ccelicne
nadstreSnice ispred putnickih terminala Zra¢ne luke Dubrovnik. Arhitektonskim podlogama su
bile zadane visinske kote i oblik obloge nadstresnice kao i tlocrtna dispozicija i oblik stupova.
Na temelju zadanih gabarita, napravljen je prostorni prora¢unski model konstrukcije na kojemu
je izvrSeno dimenzioniranje svih nosivih elemenata. Nakon toga je napravljeno oblikovanje i
proracun prikljucaka, te je izradena radionic¢ka dokumentacija pojedinih elemenata pomocu
racunalnog programa Autocad Structural Detailing.

Na kraju su dati iskazi materijala pojedinih elemenata i ukupne koli¢ine materijala potrebne za
izgradnju predmetne konstrukcije.

Kljucne rijeci:

Zracna luka Dubrovnik, nadstresnica, ¢eli¢na konstrukcija, prikljuccei, nacrti

The Project of Canopy — Dubrovnik Airport

Abstract:

Based on architectural drawings, was made a steel construction project for canopy in front of the
passenger terminal of Dubrovnik airport. Height of the roof, the shape of canopy, ground
disposition and shape of the columns was defined with the architectural drawings. Based on
given dimensions, a designing model was made on which was autodesign for all support
elements performed. Design of joints was made and workshop drawings for particular elements
with the software Autocad Structural Detailing.

At the end, the bill of material for particular elements was given and also a total quantity of
material needed to build present construction.
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Dubrovnik Airport, Canopy, Steel Construction, Joints, Drawings
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1. UvOoD
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1.1. OPCENITO

Investitor Zraéna luka Dubrovnik Cilipi — Konavle na postoje¢oj lokaciji zraéne luke
rekonstruira 1 nadograduje PristaniSnu zgradu a u sklopu nje i zgradu ,,C* — putnicki
terminal, kao 1 juznu nadstesnicu koja je obuhvacena ovim projektom.

Predmet ovog projekta je izrada glavnog projekta i izvedbenog projekta nosivih

konstrukcija: Juzne nadstreSnice.

U ovoj knjizi, prikazan je cjeloviti dokaz nosivosti i stabilnosti gradevine u skladu s
Tehnickim propisom za celicne konstrukcije (NN 112/08, NN125/10, NN73/12 i
NN136/12) i Tehnickim propisom za betonske konstrukcije (NN 139/09, NN14/10,
NN125/10 i NN136/12).

1.2. LOKACIJA

Kao $to je gore navedeno, novoprojektirana zgrada ,,C* bit ¢e locirana na lokaciji zracne
luke Dubrovnik na k.¢. 2361/1 k.o. Moci¢i, op¢ina Konavle, na mjestu stare uklonjene

zgrade ,,C*.

Za lokaciju gradevine odabrano je da se nalazi u II. podrucju optereéenja vjetrom (Vyero =
30m/s) prema HRN EN 1991-1-4:2005, podrucju C optereCenja snijegom s krovom na
otprilike 175 m n.m. (sx = 0,80 kN/m?), prema HRN EN 1991-1-3:2005, te sa potresom
intenziteta (ag = 2,8 m/s?) o&itanom na seizmoloskoj karti za mikrolokaciju zragne luke,

prema HRN EN 1998-1:2011/NA:2011.

Gradevina ¢e biti locirana na stabiliziranom autohtonom tlu relativno dobre nosivosti na

Sto ukazuju svi podaci iz geomehanickih elaborata, koji su citirani u nastavku.
1.3. TEMELJENJE GRADEVINE
Detaljan opis svojstava tla na lokaciji gradevine dan je u geotehnickim elaboratima koje je

izradio Conex-ST d.o.0. iz Splita kojima je odredeno dopusteno naprezanje na kontaktu

temelj/tlo ispod jace opterecenih temelja samaca od dqop = 500 kPa. Prije pocetka (ili u

Metalne konstrukcije str. 5
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tijeku ukoliko se tlo pokaze loSijim od predvidenog) iskopa predlaze se izvedba
prospektorskih i sondaznih buSotina ispod svakog jace optereCenog temelja (svi temelji
samci). Ukoliko se na pojedinim mjestima pojavi tlo manje nosivosti predlaze se iskop
istog te zamjena tucanikom ili mrSavim betonom prema prijedlogu geomehanicara i uz

odobrenje nadzornog inZenjera.
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2. TEHNICKI OPIS
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2.1. UVOD

Programski zadatak je dizajnirati nadstreSnicu ispred objekata B i C. Nadstresnica pokriva
kompletnu prometnu povrsinu za putnike u dolasku (zgrada B) 1 putnike u odlasku (zgrada
C) i ima tlocrtnu povrSinu od 4500 m? (dilatacija B= 2000 m? , dilatacija C= 2500 m?).
Celi¢na konstrukcija juzne nadstrenice proteze se cijelom duljinom zgrade ,,B“ i cijelom
duljinom zgrade ,,C*, te je uzduzno prepustena izvan njenog gabarita za otprilike 10.0 m
prema istoku iza osi 9 zgrade ,,C*, te otprilike 9.0 m prema zapadu iza osi 1 zgrade ,,B“.
Celi¢na nadstre$nica je zasebna dilatacijska cjelina neovisna o zgradi ,B“ i ,,C“
Nadstre$nica je tlocrtnih dimenzija otprilike 180 (m) x 25 (m). Cini ju nosivi sustav

popreéno postavljenih resetkastih nosa¢a na medusobnom razmaku od 3,0 (m) do 6,0 (m).

Prometnica pod nadstreSnicom se sastoji od prometnih traka Sirina 3,0 + 4,5 m, otoka, te
dviju traka od 3,5 m. NadstreSnica se mora mo¢i izvoditi u fazama, a konstruktivno je

odvojena od ostalih zgrada. Dispozicija nadstre$nice prikazana je na slici 2.1. i slici 2.2.
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=a o,
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T E— s
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Slika 2.1: Popre¢na dispozicija nadstre$nice
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h

Slika 2.2: Uzduzna dispozicija nadstre$nice
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2.2. KONSTRUKTIVNI SUSTAV

Osnovna konstrukcija nadstresnice sastoji iz krutih uzduznih greda na koje se prikljuc¢uju
kosi pendl stupovi (po dva na uzduznu precku i jedan na popre¢nu na svakom stupnom
mjestu).

Razmaci glavnih nosivih okvira su razli¢iti i iznose od cca 18,0 do 20,0 m (zbog
uskladenja rastera sa zgradama B i C, a popre¢ni rasponi glavnih nosivih okvira su 19,2 m.
Trodijelni stupovi su zglobno vezani za temelje samce i sastoje se od cijevnih profila,
visine oko 7.8 m. Iz svakog temelja se iz jedne toCke uzdizu tri okrugla stupa presjeka
?278/8, pod kutom od 20° koji se spajaju na glavni uzduzni nosac presjeka HE 700 A u
koje je upeto oslonjen glavni popre¢ni reSetkasti nosa¢ u popre¢nom smjeru nadstresnice.
Glavni uzduzni nosa¢ je u osima glavnih nosivih okvira popre¢no povezan u rostiljni
sustav preko grede HE 300 A profila.

Limena obloga gornje i donje povrSine nadstreSnice osigurava se preko sekundarnih
elemenata prihvacenih za poprecbne resSetkaste nosace koji se oslanjaju na uzduzni nosac
na razmacima od cca 3,0 - 6,0 m. Pojasevi reSetkastih nosaca su su iz profila 140/140, a
ispuna od 90/90 profila. Uzduzne veze resetki i stabilizacija se osigurava preko trapeznog
lima na gornjem pojasu i spregova iz punih kruznih profila, promjera @16.

U limenoj krovnoj i stropnoj oblozi projektirani su okrugli svjetlarnici (26 komada) za koje

je predvidena posebna sekundarna konstrukcija.

2.3. MATERIJALI OBLOGE

Pokrov je izveden u dvostranom padu prema olucima dimenzije 45 x 20/15. lzveden je na
¢eli¢nom rebrastom limu koji sluzi i kao popre¢na ukruta i podkonstrukcija. Na lim dolaze
plo¢e od mineralne vune debljine 10 cm, a zavrSni materijal je aluminijski lim s
preklopima u smjeru okomitom na oluke. Lim je pri¢vr§¢en preko klipova, kao sustav
KALZIP.

Vidljivi dijelovi nadstres$nice (pogled, zabati i gornji dio ,,kljuna“ s juZne strane do oluka
izvedeni su od ravnih aluminijskih plo¢a na podkonstrukeiji od U-profila sa §to manjim
utorom. Debljina lima je 3 mm. Plo¢e prema detaljnom izvedbenom projektu.

Sam zaobljeni detalj ,,kljuna“ na juznoj strani izveden je od inox lima u ¢itavoj duljini.

Metalne konstrukcije str. 10
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2.4. TEMELJI

Juzna nadstreSnica temeljiti ¢e se na posebnim temeljnim stopama, tlocrtnih dimenzija 4,5
(m) x 4,5 (m), visine temeljne stope 1,5 (m) iz razloga da velika tezina betonske stope bude

u stanju oduprijeti se djelovanju vla¢ne reakcije uslijed djelovanja odizuceg vjetra.

2.5. UTJECAJ NA SUSJEDNE GRADEVINE

U polju 8* — 9* s juzne i zapadne strane, kao i iza osi 9 na istoku, te uz os C’ na sjeveru,
temelji gradevine ¢e se izvoditi neposredno uz temelje postoje¢ih konstrukcija. Prilikom
obavljanja radova na iskopima za temelje potreban je pojacan nadzor da se ne ugrozi
stabilnost kosine uz postojeCe objekte. Projektom je predvideno da se novi temelji
dovoljno udalje od zidova postojecih gradevina zgrade B, tunela T tako da se prilikom
obavljanja radova na iskopima ne zadire u temelje postojecih gradevina.

S obzirom na karakteristike temeljnog tla, ne o¢ekuje se izrazenije dodatno slijeganje tla
uslijed dodatnog optere¢enja od nove konstrukcije, pa se utjecaj na susjednu gradevinu u

tom smislu moze se zanemariti.

2.6. OPTERECENJA

Vrijednosti za proracun opterecenja Celi€ne konstrukcije uzete su prema HRN EN 1991 1

HRN EN 1998.

Proracunom celi¢nih konstrukcija su obuhvacena sljedeca opterecenja:
-opterecenje vlastitom teZinom

-dodatno stalno opterecenje

-optere¢enje vjetrom

-opterecenje uslijed promjene temperature

-opterecenje uslijed djelovanja potresa

Metalne konstrukcije str. 11
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2.7. PRORACUN I DIMENZIONIRANJE

Proracuni su provedeni na prostornim linearno elasticnim KE modelima, programskim
paketom Scia Engineer 2015, a dimenzioniranje prema normama na koje se pozivaju
Tehnicki propis za celicne konstrukcije (NN 112/08, 125/10, 73/12 i NN136/12) i
Tehnicki propis za betonske konstrukcije (NN 139/09, 14/10, 125/10 i NN136/12) i to

prema ,,eurocode‘ pravilima.

2.8. GRADIVA - OSNOVNI MATERIJAL

Celi¢ni materijal za sve nosive elemente predviden je iz S235J2. Sav okrugli &elik (sidra i
zatege) predvida se iz S355J2 kako za unutarnje, tako 1 za vanjske elemente. Svi ostali
elementi se predvidaju iz S235J2.

Svi ¢eli¢ni profili predvidaju se kao toplovaljani. Nije dopusStena uporaba hladnovaljanih

profila.

2.9. VAROVI

Varovi specijalne kvalitete se primjenjuju na dijelovima gradevine gdje se pojavljuju
suCeoni zavari. Suceone zavare je potrebno sve ispitati (kontrola 80% ultrazvukom ili
slicnom metodom)

Varovi I kvalitete (kontrola 20% ultrazvukom ili slicnom metodom)

varovi cijevi reSetke

varovi ploc¢ica na koje se spajaju stupovi.

Svi ostali varovi izvest ¢e se kao varovi Il kvalitete.

Konstrukcija je pretezno izvedena kao zavarena, a njeni sastavni dijelovi se spajaju

montazno na gradili$tu vijcima.

Metalne konstrukcije str. 12
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2.10. VIJCI

Svi vij¢ani spojevi su montaznog karaktera i izvesti ¢e vijcima klase ¢vrsto¢e 10.9, osim

ako je drugacije naznaceno na nacrtima.

2.11. ZASTITA CELICNE KONSTRUKCIJE

Zbog vaznosti gradevine, ovdje se propisuje najvisi zahtjev trajnosti sustava antikorozivne
zaStite prema HRN EN ISO 12944-1:1998 i to ,,High durability - more than 15 years“. U
smislu agresivnosti sredine propisuje se ,,C2 low* zahtjev za zaStitu svih cCeli¢nih
konstrukcija, prema tablici 1 iz HRN EN 1SO 12944-2:1998.

Prije aplikacije antikorozivne zaStitie, metalna podloga mora biti o¢iS¢ena u stupnju Sa 2.5
(pjeskarenje), prema ISO 8501-1.

U normi HRN EN ISO 12944 navode se uvjeti (tabli¢no) koje sustavi u smislu odabira
materijala, broja i1 deblijna slojeva premaza moraju zadovoljiti. Svaki proizvodac sredstva 1
izvoda¢ radova premazivanja mora dokazati da odabrani sustav udovoljava gore

postavljenim zahtjevima od strane projektanta konstrukcija.

U poglavlju ,,uvjeti odrZzavanja gradevine* koje se nalazi u sklopu ,,zavrSnog izvjes¢a
izvodaa radova® potrebno je navesti da je obnova antikorozivna premaza obavezna
najmanje svakih 15 godina. U tom istom izvje$¢u potrebno je navesti koji sustav premaza

se koristio, u kojem broju i debljinama slojeva.

Gdje je to regulirano ,,glavnim arhitektonskim projektom® i ,,projektom zastite od poZara®,
protupozarna zastita odgovarajuce klase izvest ¢e se sustavom koji se sastoji od temeljnog
premaza, debeloslojnog premaza za protupozarnu zastitu 1 zavr$Snog premaza ili temeljnog

premaza 1 zavrSnog premaza s odgovaraju¢im obloZnim protupoZarnim sustavom.

Propisuje se stalna kontrola procesa izvedbe antikorozivnog premaza, od pripreme
podloge, uvjeta prostoru za obavljanje ovih radova, do aplikacije odabranog sustava zastite
na elemente konstrukcije. O svim ovim postupcima izvodac je obavezan voditi dnevnik za
dio izvedbe u radionici i popravke nakon montaze. U dnevnik je potrebno evidentirati sva

oStecenja sustava prilikom transporta i montaze, kao 1 mjere koje su poduzete u otklanjanju

Metalne konstrukcije str. 13
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tih nedostataka.

Zastita premazima obavlja se u svrhu sprijecavanja da kisik i vlaga dodu u dodir s ¢elikom.
Premazivanje se obi¢no vrSi bojanjem u dva sloja: osnovni premaz i zaStitni premaz.
Osnovni premaz neposredno §titi ¢elik, a potrebno je da bude izraden od tvari koje nisu

Stetne po ljudsko zdravlje. Zastitni sloj sluzi za zastitu osnovog premaza.

Prerano propadanje konstrukcije najcesc¢e nastaje usljed loSih detalja u konstrukciji
(nepristupacna mijesta za bojenje, mijesta gdje se zadrzava voda, oStri bridovi gdje se

nemoze nanijeti zahtjevana debljina premaza i sl.) koje treba nastojati izbjegavati.

Sistem zaStite bojenjem sastoji se iz:

- Priprema povrSine — trajnost premaza ovisi o prionjivosti boje za metalnu povrSinu, §to
ovisi o &istoéi povrsine prije bojanja. Cisenje se vrsi Setkama, pijeskarenjem, plamenikom
ili kemijskim sredstvima.

- NanoSenje boje — bojenje se vrsi Cetkom , valjkom ili prskanjem. Treba paziti na
ograni¢enja za pojedine boje. Broj slojeva premaza obi¢no se sastoji od dva a specifi¢no od
cetiri ili viSe slojeva. Novi premaz moze se vrsiti tek kad je prethodni potpuno suh.
Debljini premaza potrebno je posvetiti posebnu paznju. Opcenito, deblji premaz povecava

trajnost zastite. Ukupna debljina suhih premaza treba se kretati izmedu 200-400 pm.

Dobro izvedeni premazi traju:

- do 30 godina u zatvorenoj prostoriji

- do 20 godina kod konstrukcija zasti¢enih od kiSe
- do 10 godina u prirodi

- 2-3 godine u zagadenom okoliSu

Zastita pocin¢avanjem podrazumijeva vrste zastite koje se ostvaruju nanoSenjem prevlake
cinka i po toplom postupku. Mase 1 debljine prevlaka cinka za pojedine elemente odredene
su prema Pravilniku o tehnickim mjerama 1 uvjetima za zastitu Celicnih konstrukcija od
korozije 1 ne mogu biti manje od 500g/m2 elementa debljine 5 mm. Sve celi¢ne

konstrukcije prethodno treba odmastiti, ocistiti razblazenom otopinom klorovodi¢ne
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kiseline te isprati hladnom vodom. Neposredno prije pocincavanja ¢elicna konstrukcija se
stavlja u taljevinu ili otopinu za flusiranje.

Toplo pocincavanje se izvodi stavljanjem tekucine u rastopljeni cink. Cink mora
biti kvaliteta Zn 97,5 do Zn 99,5 prema HRN EN ISO 14713:2001. Prevlaka cinka
dobivena toplim postupkom mora biti homogena i mora prekrivati osnovicu. Previlaka
cinka mora ¢vrsto prianjati za ¢eli¢nu povrsinu i ne smije se ljustiti niti pucati pri uporabi.
Prije montaZe potrebno je izvrsiti kontrolu prevlake cinka prema HRN C.A1. 558, odnosno

mase prevlake cinka prema HRN A6.021.

2.12. GRADIVA — ARMIRANO-BETONSKA KONSTRUKCIJA

Sva potrebna gradiva, te njihovi sastojci, trebaju udovoljavati zahtjevima vaZecih propisa,
normi i pravila struke. Ukratko ¢e se navesti osnovna svojstva i zahtjevi na osnovna
gradiva (beton, betonski ¢elik) za glavne konstruktivne elemente.

Predvidena klasa betona za sve armirano-betonske konstrukcije je C 30/37.

Sav betonski celik predvida se iz celika B5S00B, u svemu prema serijama normi HRN

1130-1:2008 i HRN EN 10080:2005.

2.13. PRIMJENJENI PROPISI

U ovoj knjizi, prikazan je cjelovit dokaz nosivosti 1 stabilnosti gradevine u skladu s
Tehnickim propisom za Celi€ne konstrukecije (NN 112/08, 125/10 1 73/12) 1 Tehnickim
propisom za betonske konstrukcije (NN 139/09, 14/10 i 125/10). Zbog usvajanja jednakih
proracunskih koncepata prilikom projektiranja ¢eli¢nih i armirano-betonskih konstrukcija,
dokaz nosivosti i stabilnosti vrSen je koriste¢i se nizom ,,eurocode® pravila, a ne pomocu

nekih ,,priznatih tehnickih pravila®.

2.14. UTJECAJ OKOLINE I NAMJENE KONSTRUKCIJSKIH ELEMENATA
GRADEVINE NA KARAKTERISTIKE NOSIVE KONSTRUKCIJE

Obzirom na namjenu gradevine 1 utjecaje okoliSa, te odabranu nosivu konstrukciju,
mozemo kazati da su utjecaji na karakteristike njenih unutarnjih elemenata tijekom

vremena zanemarivi kako za pojedine elemente, tako i za konstrukcijske cjeline. U tom
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smislu potrebni su jedino pravovremeni radovi odrzavanja u smislu antikorozivnih radnji
(redovito obnavljanje antikorozivnih i protupozarnih premaza kod celika i1 oSte¢enih

zastitnih slojeva armature po potrebi).

2.15. POSEBNE NAPOMENE

Iskopi

Iskop se djelomicno vrs$i neposredno uz postojeCe gradevine zracne luke. Na svim
kontaktima s postojeéim gradevinama pretpostavlja se da zaStita gradevne jame nije
potrebna osim na isto¢nom dijelu prema zgradi G. Kao mjera zastite susjednih gradevina u
ovom projektu je prilozen prijedlog stabilizacije pokosa iskopa. Na geomehanicaru i
nadzornom inZenjeru je da potvrdi i razradi predlozeno rjeSenje nakon uvida stvarnih

prilika na terenu prilikom izvedbe iskopa.

Temelji
Svii konstrukcijski elementi temelje se na temeljnim stopama. Preporuca se ispitivanje

temeljnog tla ispod svake pojedine stope izvodenjem prospektorske busotine.

Celi¢ne konstrukcije

Zbog relativno visokog stupnja slozenosti ¢eli¢nih konstrukcija iz ovog projekta, prije
izvodenja celicnih radova, trazi se od Izvodaca radova izrada elaborata ,,Tehnologije
izvedbe cCelicne konstrukcije®, koju trebaju odobriti nadzorni inZenjer i projektant

konstrukcija.

Uz svaki radionicki nacrt Celicne konstrukcije potrebno je definirati kvalitetu spojnih
sredstava (vijaka). Ovdje se posebno skrece paznja na sidrene vijke koji osiguravpvezanos
cielkostrukcij s temljima, a samim time i sa temeljnim tlom.

2.16. IZVODPENJE KONSTRUKCIJE - OPCE NAPOMENE

Predmetni je projekt izraden sukladno Zakonu o prostornom uredenju i gradnji (NN 76/07,

NN 38/09, NN 55/11, NN 90/11 i 55/12).
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Sve radove trebaju obavljati za to stru¢no osposobljene osobe, uz stalni stru¢ni nadzor,
konstrukterski projektantski nadzor, te nadzor od strane geomehanicara prilikom radova
iskopa, 1 temeljenja gradevine. Prije prelaska na idu¢u fazu radova, nuzno je odobrenje
nadzornog inzenjera. Za svako odstupanje od projekta, te u slucaju nepredvidenih
okolnosti, potrebna je konzultacija i odobrenje projektanta. Izvoditelj je duzan u potpunosti
postivati sve mjere osiguranja i kontrole kvalitete. Svi upotrijebljeni materijali i svi

izvedeni radovi trebaju udovoljavati zahtjevima vazec¢ih normi, propisa i pravila struke.
2.17. ISKOLCENJE I ZAHTIJEVANA GEOMETRIJA

Od faze iskol¢enja gradevine, preko svih faza izgradnje, do zavrSetka gradevine, nuZan je
stalni geodetski nadzor.
Tijekom gradenja vrsiti stalnu kontrolu iskol¢enja i druge geometrije svih elemenata,

kontrolu osiguranja svih toc¢aka, kontrolu repera i poligonih tocaka.
2.18. IZVODENJE CELICNE KONSTRUKCIJE

Celi¢na konstrukcija izvesti ¢e se prema Izvedbenom projektu &eli¢nih konstrukcija, koji
¢e biti izraden u skladu s ovim Glavnim projektom ¢eli¢nih konstrukcija, i u skladu sa svim
odredbama priloga ,,I Tehnikog propisa za ¢eliéne konstrukcije (TPCK) NN 112/08 ,
NN125/10, NN73/12 1 NN136/12 . U slucaju eventualne neuskadenosti potrebno je bez
odgode konzultirati projektanta konstrukcija. Elementi ¢eli¢ne konstrukcije proizvesti ¢e se
u radionici prema izvedbenim nacrtima iz izvedbenog projekta u cjelinama, kao
predgotovljeni elementi, pod uvjetima kako to predvida Izvedbeni projekt. Na gradilistu se
previda montaza predgovljenih elemenata, prema detaljima iz izvedbenog projekta.
Predgovotvljeni elementi moraju biti proizvedeni, dopremljeni i1 ugradeni u skladu s
odredbama priloga ,,F* TPCK NN 112/08, NN125/10, NN73/12 i NN136/12.

Posebnu paznju kod izrade celicne konstrukcije posvetiti zavarivanju osnovnih struktura,

¢is¢enju podloge, protupozarnoj i korozivnoj zastiti.
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2.19. KONTROLNI POSTUPCI PRI IZVODENJU CELICNIH KONSTRUKCIJA

Opéenito
Prilikom radova u radionici, tokom montaze i prije pustanja konstrukcije u upotrebu
potrebno je vrsiti stalne kontrole:
- kontrole kvalitete materijala
- kontrole izrade konstrukcija
Sva ispitivanja za dokazivanje kvalitete materijala i izrade konstrukcija potrebno je

povjeriti ovlaStenoj osobi za takva ispitivanja.

Kontrola materijala

Sav upotrijebljeni materijal mora udovoljavati uvjetima iz TPCK i normi na koje se TPCK
poziva u prilozima ,,A“, ,,B“, ,,C*, ,D*“1,E*.

Materijal za Celi¢ne konstrukcije mora biti pazljivo pregledan i ispitan kod nabave i prije
preuzimanja, po svim zahtjevima u pogledu c¢vrstoe, granice razvlacenja, kemijskog
sastava, zilavosti, zavarljivosti, tolerancija mjera i dimenzija, strukture, a sve u skladu sa
normama iz navedenih priloga TPCK.

Vijci, podlozne plocice, matice i tome sliéni materijali moraju u pogledu kvalitete i
dimenzija biti u skladu sa specifikacijama iz ovog projekta i normama iz navedenih priloga
TPCK.

Ovi materijali moraju biti ispitani i posjedovati valjanu ispravu o sukladnosti, a ukoliko
nisu obaveza je nadzornog inzenjera da ih ukloni i zamjeni odgovaraju¢ima. Sve gore
navedeno vrijedi za elektrode i Zice za zavarivanje.

Nadzorni inZenjer mora imati uvid u svaku fazu izrade i montaze, kako na gradiliStu tako 1

u radionici.

Kontrola izrade

Svi elementi konstrukcije, pojedinacno i u cjelini, moraju biti izvedeni oblikom I
dimenzijama po ovom projektu.

Izvedba mora biti u skladu s normama koje se odnose na za toleranciju mjera i oblika kod

nosivih ¢eliénih konstrukcija u prilozima iz TPCK.
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Kontrola varova

Kontrola kvalitete zavarenih spojeva mora pokriti sve faze izrade konstrukcije tj.
preuzimanje materijala, kontrolu 1 pripremu elektroda, izvodenje te pregled zavarenih
spojeva nakon varenja i obrade. O kontroli u svim fazama treba voditi dnevnik zavarivanja.
Kontrolu mora vrsiti za to kvalificirana i ovlastena osoba.

Svi varovi ispituju se vizualno, a po dovrSenju vara nakon obrade vara i ¢iS¢enja, utvrduju
se pukotine 1 druge nepravilnosti. Nepravilni varovi ne smiju se dodatno navarivati ve¢ ih
je potrebno ukloniti i ponovno izvesti.

Ovim projektom predvida se obaveza ispitivanja Celicnih zavarenih spojeva od strane
ovlastene osobe prema ,Plan ispitivanja zavarenih spojeva®, koji predlaze Izvodac, a

odobravaju nadzorni inZenjer i projektant konstrukcija 1 to:

Varovi specijalne kvalitete: (kontrola: 80% ultrazvucno ili slicnom metodom, 20%
radiografsko snimanje)
- suceoni varovi nastavaka vlac¢nih lamela glavnih nosaca krovne konstrukcije

- suceoni nastavci glavnih nosaca svih mostova

Varovi I kvalitete (kontrola 20% ultrazvukom ili slicnom metodom)
- ostali varovi glavnog nosaca krovne konstrukcije
- ostali varovi konstrukcija svih mostova

- varovi konstrukcija tetiva celi¢nih stubiSta

Svi ostali su varovi Il kvalitete (vizualni pregled).

Kontrola vijé¢anih spojeva

Kontrola vijcanih spojeva podrazumijeva kontrolu klase vijaka, dimenzija vijaka, te
eventualno sila prednapinjanja gdje su prednapeti vijci projektom predvideni. Glave vijaka
1 matice moraju uredno nalijegati cijelom svojom povrsinom. Kod kosih spojeva potrebno
je ugraditi klinaste podlozne plocice, a sve prema normama koje su citirane prilogom ,,B*

TPCK.

Izrada i montaZa konstrukcije

Ovim projektom odredena je vrsta i kvaliteta materijala za izradu konstrukcija.
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Izvodac radova duzan je, prije izvodenja, predociti nadzornom inZenjeru:

- plan zavarivanja sa rasporedom i redoslijedom zavarivanja

- plan montaze sa nacinom i redoslijedom montaze

- isprave o sukladnosti materijala za izradu konstrukcije

- isprave o sukladnosti spojnih sredstava (vijcane robe, elektroda i dr.)

- ateste varioca koji ¢e raditi na izradi konstrukcije
Za vrijeme izrade konstrukcije izvodac je duzan voditi :

- radionicki dnevnik (proizvodnja nosaca, izvedba antikorozivne zastite)

- dnevnik zavarivanja

- dnevnik montaze
Svi sastavni dijelovi konstrukcije moraju biti izradeni prema radioni¢kim nacrtima u
skladu s Glavnim i Izvedbenim projektom celicnih konstrukcija. Sve izmjene 1 dopune
moraju se evidentirati, a za njih je potrebno ishoditi dokaze nosivosti i stabilnosti i
suglasnost projektanta.
Svi varovi 1 montazni spojevi moraju se ocistiti 1 ispraviti nepravilno izvedeni dijelovi, te
je tek nakon obavljenih kontrola, dopusteno izvoditi korozivnu i protupoZarnu zastitu.
Korozivna i protupozarna zastita

Celi¢ne konstrukcije korozivno i protupozarno ¢e se Stititi premazivanjem.

Zbog vaznosti gradevine, ovdje se propisuje najvisi zahtjev trajnosti sustava antikorozivne

zastite prema HRN EN ISO 12944-1:1998 1 to ,,High durability - more than 15 years*.

U smislu agresivnosti sredine propisuje se ,,C1 low* zahtjev za zaStitu svih unutra$njih
celi¢nih konstrukcija, a ,,C3 medium® zahtjev za zastitu vanjskih elemenata konstrukcija
(Celicne konstrukcije aviomostova i juzne nadstreSnice) prema tablici 1 iz HRN EN ISO

12944-2:1998.

Prije aplikacije korozivne zastitie, metalna podloga mora biti o¢i§¢ena u stupnju Sa 2.5
(pjeskarenje), prema 1SO 8501-1.

U normi HRN EN ISO 12944 navode se uvjeti (tablicno) koje sustavi u smislu odabira
materijala, broja i debljina slojeva premaza moraju zadovoljiti. Svaki proizvoda¢ sredstva i
izvoda¢ radova premazivanja mora dokazati da odabrani sustav udovoljava gore

postavljenim zahtjevima od strane projektanta konstrukcija.
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Gdje je to regulirano ,,glavnim arhitektonskim projektom* i ,,projektom zastite od pozara®,
protupozarna zastita odgovarajucée klase izvest ¢e se sustavom koji se sastoji od temeljnog
premaza, debeloslojnog premaza za protupozarnu zastitu i zavrSnog premaza ili temeljnog

premaza i zavrSnog premaza s odgovaraju¢im obloznim protupozarnim sustavom.

U poglavlju ,,Uvjeti odrzavanja gradevine® koje se nalazi u sklopu ,,zavr$nog izvjesca
izvodaCa radova®“ potrebno je navesti da je obnova antikorozivna premaza obavezna
najmanje svakih 15 godina, a protupozarnog svakih 5 godina. U tom istom izvjescu

potrebno je navesti koji sustav premaza se koristio, u kojem broju i debljinama slojeva.

Propisuje se stalna kontrola procesa izvedbe antikorozivnog i protupozarnog premaza, od
pripreme podloge, uvjeta u prostoru za obavljanje ovih radova, do aplikacije odabranog
sustava zastite na elemente konstrukcije. O svim ovim postupcima izvodac je obavezan
voditi dnevnik za dio izvedbe u radionici i popravke nakon montaze. U dnevnik je
potrebno evidentirati sva oSte¢enja sustava prilikom transporta i montaze, kao i mjere koje

su poduzete u otklanjanju tih nedostataka.

Obracun celi¢ne konstrukcije

Obracun radova na izradi i montaZzi konstrukcije utvrduje se ugovorom izmedu narucioca 1
izvodaca radova.

Ako ugovorom nije drukcije definirano dijelovi Celicne konstrukcije ¢ija je izmjerena
tezina veca od racunske teZine, 1 to za viSe od 6% za dijelove i1z topljenog celika, odnosno
za viSe od 10% za dijelove od lijevanog celika, kao 1 svi dijelovi ¢ija je izmjerena teZina
manja od racunske za viSe od 2% mogu se odbaciti.

Za one elemente koji nisu standardizirani u pogledu tezine, uzimaju se slijedece
vrijednosti:

1) 8000 kg/m® za &eli¢ne limove i plosnate Gelike

2) 7850 kg/m® za lijevano zeljezo

Na tezinu materijala iz projekta dodaju se teZine spojnih sredstava i to :

1) 3% za obic¢ne vijke

2) 1,5% za zavarenu konstrukciju

3) 2% za viSe razli¢itih spojnih sredstava

Metalne konstrukcije str. 21



Diplomski rad Mario Sargevié

Ukoliko dodatak za spojna sredstva nije obracunat u specifikaciji iz projekta, smatra se
obracunatim u jedini¢noj cijeni.
Ukoliko projektom ili ugovorom izmedu investitora i izvodaca nije drukc¢ije ugovoreno,

antikorozivna zastita obracunata je u jedini¢noj cijeni izrade 1 montaze konstrukcije.

2.20. NACIN ODRZAVANJA I PROJEKTIRANI VIJEK UPORABE GRAPEVINE

Radnje u okviru odrzavanja celicnih 1 betonskih konstrukcija treba provoditi prema
odredbama TEHNICKOG PROPISA ZA CELICNE KONSTRUKCUE NN112/08 i
NN125/10, NN73/12 i NN136/12, te TEHNICKOG PROPISA ZA BETONSKE
KONSTRUKCIJE NN139/09, NN14/10, NN125/10 i NN 136/12. lIzjavu o izvedenim
radovima 1 uvjetima odrZavanja gradevine duzan je prirediti Izvodac u skladu s pozitivnhom
regulativom RH, tehnickim propisima, normama na koje se oni pozivaju, te Glavnim i
Izvedbenim projektom.

Redovite preglede u svrhu odrzavanja Celi¢ne i a-b konstrukcije iz ovog projekta potrebno

je provoditi najmanje svakih 5 godina.

Nacin obavljanja pregleda je slijedeéi:

a) vizualni pregled konstrukcija, u kojeg je ukljuceno utvrdivanje polozaja i
veli€ine progiba, pukotina, relativnih pomaka pojedinih elemenata konstrukcije,
potencijalnih prodora vode koji dugorocno ugrozavaju pojedine elemente
konstrukcija, te drugih oSteCenja kao §to su naknadno izvedeni proboji i
intervencije u nekim elementima konstrukcija i slicno, a koji su bitni za
ocuvanje mehanicke otpornosti i stabilnosti gradevine

b) utvrdivanje stanja zastitnih slojeva

€) utvrdivanje stanja montaznih nastavaka, spojeva (spojnih sredstava: varova,
plocevina, vijaka)

d) utvrdivanje gubitaka inicijalnih sila (minimalna zategnutost vla¢nih elemenata,
zategnutost vla¢nih elemenata kod prednapetih konstrukcija ostakljenja)

e) utvrdivanja stanja korozivne i protupozarne zastite
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Nacin odrzavanja:

a) redovito obnavljanje antikorozivnih premaza minimalno svakih 15 godina
b) redovito obnavljanje protupoZarnih premaza minimalno svakih 5 godina

C) obnavljanje oste¢enih elemenata ab konstrukcije (zastitnih slojeva armature)

Dokumentaciju o izvrSenim pregledima i drugu dokumentaciju o odrzavanju celi¢ne
konstrukcije duzan je trajno cuvati vlasnik gradevine. Uporabni vijek predmetnih

konstrukcija je najmanje 50 godina.
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3. ANALIZA OPTERECENJA
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3.1. DODATNO STALNO OPTERECENJE (Ag)

- sendvi¢ panel 0,20 kN/m?
- sekundarna konstrukcija + spregovi 0,20 kN/m?
- instalacije 0,10 kN/m?

- optereéenje svjetlarnicima 0,50 kN/m?

Ag = 1,0 kN/m?

Slika 3.1: Prikaz dodatnog stalnog opterecenja na konstrukciju

3.2. OPTERECENEJ SNIJEGOM (s)

Opterecenje snijegom na krovu

s=u-C,-C, s,

- 1, - koef. oblika za opterecenje snijegom

krov nagiba ¢, =, =0° = 4, == 1, =10

- s, - karakteristi¢na vrijednost optere¢enja na tluu (KN/m?)

zona Dubrovnik, podru&je C, nadmorska visina do 200 m n.v. = s, =0,8(kN/m?)
- C, - koef. izlozenosti = C, =1,0

- C, - toplinski koef. = C, =10

—s, =10-10-1,0-0,8=0,8(kN/m?)
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Slika 3.2: Prikaz optereéenja snijegom na konstrukciju

3.3. OPTERECENJE VJETROM

Opterecenje vjetrom okomito na povrsinu

W, =0, -c.(z,) C,e —(KN/m?) - pritisak vjetra na vanjske povrsine
g, - poredbeni tlak pri srednjoj brzini vjetra

Ce(ze), Ce(zi) - koef. izloZenosti koji uzimaju u obzir neravnine terena
Z,, Z, - poredbene visine za lokalni ili unutarnji tlak

Coe» C,; - koef. vanjskog i unutarnjeg tlaka

pe?

P 2
- =Z.v
qref 2 ref

- p - gustoca zraka

- Vet = Cpir *Crem *Cait * Vier o - POredbena brzina vjetra

V.o =30(M/s) - osnovna poredbena brzina vjetra za Il. zonu
Cor =10 - koef. smjera vjetra

Crem =10 - koef. ovisan o godisnjem dobu

Cyr =1+0,001-a, =1+0,001-170 =1,2 - koef. nadmorske visine,
a, - nadmorska visina (m)

=V, =10-1,0-1,2-30=36,0(m/s)

koeficijent zapunjenosti =1,0
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—/\
s e
Empty, free-standing canopy (¢ = 0) /__\b
-

7
Canopy blocked to the downwind eaves by

stored goods (¢ = 1)

Slika 3.3: Koeficijent zapunjenosti ispod nadstre$nice

zona Dubrovnik; II. kategorija zemljista;

visina objekta h =~ 9,0(m);V,,; =36,0(m/s); p =125(kg/m?®)

= Ot = % -36,0° = 450,0(N /m?) = 0,45(kN/m?)

=¢,(z,)=c.(z,)=30

Pritisak vjetra na vanjske povrSine racuna se po izrazu:

W, =0, -C.(2,)-C,0 =0,45-30-C,, =1,35-¢,,(kN/m?)

3.3.1. Odizuéi vjetar (Wq)

Net Pressure coefficients cp net
Key plan
B Fa
bi10
wind . e A c b
b0
B i
[ﬂ di1o a0 b—j
I p, |
Roof Overall Force
Blockage ¢ Coefficients Zone A Zone B Zone C
angle o
Ct
Maximum all ¢ +0,2 +0,5 +18 +1,1
0° Minimum ¢ =0 -0,5 -06 -1,3 -1,4
Minimum ¢ =1 -1,3 -1,5 -18 -22

Slika 3.4: Koeficijenti pritisaka vjetra na nadstre$nicu prema HRN EN 1991-1-4:2005
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- koef. vanjskog tlaka o, = a, =0°

d=25m;

b=180m
PODRUCJE | A B C
Cpe -150 [-1,80 |-2,20
we (KN/m?) -1,95 [-2,34 |-2,86

Tablica 3.1: Rezultirajuce djelovanje vjetra
na konstrukciju po zonama

Slika 3.5: Prikaz optereéenja vjetrom odozdo na konstrukciju

3.3.2. Vjetar odozgo (wg)

Net pressure coefficients cp net
Key plan
B ] 3F
b/10
C| A D A |C b
: b/10
B 3
di10 > d/10f«
Roof Overall r a5
Force [
angle a Blockage ¢ Coefficient d
1 Cy Zone A I Zone B Zone C Zone D
Maximum all ¢ +0,3 +0,6 +1,8 +1,3 +04
+35 Minimum ¢ =0 -06 -0,6 -14 -14 -11
Minimum ¢ =1 -1.3 -1.3 -2,0 -1.8 -1,5

Slika 3.6 Koeficijenti pritisaka vjetra na nadstre$nicu prema HRN EN 1991-1-4:2005

- koef. vanjskog tlaka za krov nagiba o, =, =5’

d=25m;

bh=180m

Metalne konstrukcije

str. 28



Diplomski rad Mario Saréevié
PODRUCJE | A B C

Cpe +0,60 |+1,80 |+1,30
we (KN/m?) +0,78 | +2,34 | +1,69

Tablica 3.2: Rezultirajuce djelovanje vjetra
na konstrukciju po zonama

Podrucje zone D je uzeto u proracun sa koeficijentima zone C.

Slika 3.7: Prikaz optereéenja vjetrom odozgo na konstrukciju

3.4. TEMPERATURNO DJELOVANJE (t)

Temperaturno djelovanje se promatra kao linearna promjena temperature cijele
konstrukcije odjednom, dok je nelinearna promjena temperature pojedinih djelova
konstrukcije zanemarena zbog Cinjenice da je cijela konstrukcija obloZena, tj zatvorena

sendvi¢ panelima koji su ispunjeni termoizolacijskim materijalom.

Za proraun temperaturnog djelovanja uzeto je da se montaza obavlja na +10 °C, a

mjerodavna maksimalna i minimalna temperatura je uzeta prema HRN EN 1991-1-5:2003
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Tablica NAD.1 - Najvide temperature zraka u hladu u ovisnosti o nadmorskaj visini

MNadmorska visina do I. podrugje Il. pedrudje Il. podrutje IV. podrudje
[m] ["C] [*c] ["C] [*c}
100 38 38 42 39
400 36 35 39 35
&00 33 34 36 39
71200 30 a2 34
1500 28 k) 31

Tablica NAD.2 — NajniZe temperature zraka u hladu u ovisnosti o nadmorskoj visini

Nadmorska visina do l. podrucje Il podrucje Il. podrucje IV. podrucje V. podrudje
[m] [l [°C} I°c] [*c] [“C]
100 26 26 EE 10 -16
400 23 26 -19 13 18
BOO -20 -26 =21 A7 =19
1200 A7 .26 23 20 21
1600 - -26 24 24 23
>1600 - 26 - 25 .24

Tablica 3.3: Mjerodavne temperature zraka po zonama

Za podrucje Dubrovnika, uzeto je podrucje II. za maksimalnu temperaturu Tpax = +38 °C,

a podru¢je IV. za minimalnu temperaturu Tpyin = -10 °C, te tome pripadajuce razlike

temperatura ATmax = +38-10=+28 °C 1 AT = -10-10=-20 °C.

3.5. OPTERECENJE POTRESOM ()

Optere¢enje potresom je zadano prema seizmoloSkoj karti Hrvatske za podrucje

Dubrovnika kao vrijednost horizontalnog ubrzanja tla ag= 0,28g. Temeljno tlo na kojemu

se gradevina nalazi je kategorije A, a faktor ponaSanja je uzet g= 2,5 za linearno ponasanje

Celicne konstrukcije, te je prema tim podacima automatski izraden proracunski spektar

odgovora konstrukcije.

= il
= =

T
i

=
(]

= i
o o

=
=T

Slika 3.8: Proracunski spektar odgovora konstrukcije

Metalne konstrukcije

str. 30



Diplomski rad Mario Sargevié

Potres je zadan u raCunalnom programu, te generiran automatski na temelju sudjelujucih

masa generiranih iz optere¢enja vlastitom tezinom i dodatnog stalnog opterecenja.

Na temelju tih ulaznih podataka napravljena je modalna analiza iz koje su dobiveni vlastiti
oblici konstrukcije i njima prpadajuci periodi sa sudjeluju¢im masama. Prora¢unom je
obuhvaceno prvih 50 vlastitih oblika koji skupa obuhvaéaju 91% mase u smijeru osi Xx,

99% mase u smijeru osi y, te 35% mase u smijeru osi z.

Daljnjim postupkom, racunate su rezne sile od potresnog opterecenja, tako da je u analizi
potresa iz jednog smijera uzeto da potres djeluje sa 30% svoga intenziteta i u dva ostala

otrogonalna smijera.

Modal participation factors

Mode |Omega  |Period  |Freq. Wi /

Wi / Wi R |WyiR/ [wziR/
[rad/s] Wytat
0522 T

S

i}

4

o |

u

@

34 286256
35 25:7017
36 257659
37 25.9865
38 25.9893
39 26.2335
40 26.3902

26.5413

26.8143

a
&
ol
m
i

rarafra|al il
) ] (Rl ) el )

Tablica 3.4: Vlastiti oblici konstrukcije

Metalne konstrukcije str. 31



Diplomski rad Mario Sargevié

3.6. KOMBINACIJE DJELOVANJA

Prema nabrojenim i prikazanim opterecenjima, zaklju¢eno je da su Cetiri kombinacije
mjerodavne za dimenzioniranje svih elemenata konstrukcije, pa su tako u obzir uzete samo

te Cetiri kombinacije za krajnje grani¢no stanje i te iste Cetiri za grani¢no stanje uporabe.

Kombinacije krajnjeg grani¢nog stanja:

GSN; — 1,0 (g + Ag) + 1,5 wy
GSN2—1,35(g+Ag)+ 1,5wg+1,5:0,9 s
GSN3 - 1,0 (g+Ag)+1,0ex+0,3ey+ 0,3 ¢,
GSNs— 1,0 (g +Ag)+0,3ex+10e,+0,3¢,

Kombinacije za grani¢no stanje uporabe:

GSU; - 1,0 (g + Ag) + 1,0 wy
GSU,-1,0(g+Ag)+ 1,0 wg+1,0:0,9 s
GSU3;-1,0(g+Ag)+1,0ex+03e,+0,3¢,
GSU;-1,0(g+Ag)+03ex+10ey+0,3¢e,
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4. DIJAGRAMI REZNIH SILA | POMAKA
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4.1. UVOD

Prikaz reznih sila raden je tako da su prikazane anvelope dijegrama reznih sila za sve
kombinacije optereCenja za pojedine nosive elemente (gornji pojas, donji pojas, ispuna,
uzduzna greda, poprecna greda, stupovi i spreg)

4.2. PRIKAZ REZNIH SILA GORNJEG POJASA RESETKE

My (KNm)

Vz (kN)

Slika 4.2: Proracunska poprecna sila u gornjem pojasu resetke
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Slika 4.3: Prora¢unska uzduzna sila u gornjem pojaua reSetke

W

4.3. PRIKAZ REZNIH SILA DORNJEG POJASA RESETKE

My (kNm)

Slika 4.4: Proracunski moment savijanja donjeg pojasa resetke

Vz (kN)

Slika 4.5: Proracunska popreé¢na sila u donjem pojasu resetke

str. 35
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Slika 4.6: Prora¢unska uzduzna sila u donjem pojaua resetke

)%

4.4. PRIKAZ REZNIH SILA ISPUNE RESETKE

N (kN)

Slika 4.7: Proracunska uzduzna sila u ispuni resetke

4.5. PRIKAZ REZNIH SILA STUPA

N (kN)

Slika 4.8: Prorac¢unska uzduzna sila u stupovima

str. 36

Metalne konstrukcije



Diplomski rad Mario Sargevié

4.6. PRIKAZ REZNIH SILA SPREGA ZA STABILIZACIJU

N (kN)

Slika 4.9: Proracunska uzduzna sila u spregovima

4.7. PRIKAZ REZNIH SILA POPRECNOG NOSACA

My (KNm)

Vz (kN)

Slika 4.11: Prora¢unska popre¢na sila popre¢nog nosaca
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N (kN)

Slika 4.12: Proracunska uzduzna sila popreénog nosaca

4.8. PRIKAZ REZNIH SILA UZDUZNOG NOSACA

My (kNm)

o

===
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Slika 4.14: Proracunska poprecna sila uzduznog nosaca
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N (kN)

Slika 4.15: Prora¢unska uzduzna sila uzduznog nosaca

4.9. PRIKAZ MJERODAVNIH POMAKA ZA POJEDINI ELEMENT I NJIHOVA
KONTROLA

Maksimalni pomak u prema gore resetkastog popre¢nog nosaca

55,8

Slika 4.16: Anvelopa pomaka prema gore reSetkastog nosaca

Maksimalni pomak prema dolje resetkastog popre¢nog nosaca

T

Slika 4.17: Anvelopa pomaka prema dolje resetkastog nosaca
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Kontrola pomaka reSetkastog popre¢nog nosaca:

Uzmax = 75,9 mm < 1/200= 15200/200= 80 mm .... zadovoljava

Maksimalni pomak uzduznog nosaca

7V

uuuu

Slika 4.18: Anvelopa pomaka uzduznog nosaca

Kontrola pomaka uzduznog nosaca:
Uzmax = 55,7 mm < 1/250= 20000/200= 100 mm .... zadovoljava
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5. PRORACUN I DIMENZIONIRANJE KONSTRUKCIJE
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5.1. PRORACUNSKI MODEL

Proracun konstrukcije je raden pomocu software-a Scia Engineer 15 na temelju prostornog
Stapnog modela. Svaki element u modelu modeliran je kao jedan Stap koji svojom krutoséu

i modulom elasti¢nosti materijala simulira svoje stvarne karakteristike presjeka.

Za potrebe modela, kosi stupovi su uzeti kao elementi koji prenose samo uzduznu sili, a
kao lezajevi su im uzeti tockasti oslonci nepomicni u sva tri ortogonalna smijera na donjoj

strani i sglobni spoj sa uzduznim, odnosno popre¢im nosa¢em na gornjoj strani.

Na stupove se veze rostiljni sustav od dva paralelna uduzna nosaca koji su na mjestima

stupova vezani poprecnim nosacem.

Rostiljni sustav greda ¢ini oslonac popre¢nim reSetkastim nosac¢ima koji se oslanjaju na
uzduzni nosac. ReSetkasti nosaci su modelirani preko pojaseva 1 ispuna resSetke. Pojasevi
su modelirani kao nosaci koji nose i1 na savijanje i na uzduznu silu, dok su ispune

modelirane kao nosaci koji nose samo na uzduznu silu..
Poprec¢ni reSetkasti nosaci su na mjestu stupista uhvaceni, tj stabilizirani mekim zategama
koje su prihvacene za gornji pojas reSetke i koje su modelirane kao elementi koji nose

samo na djelovanje vlacne sile.

Proracun je raden linearno elasticnom analizom za sve kona¢ne elemente konstrukcije.

Slika 5.1: Proracunski model konstrukcije
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2. Dimenzioniranje gornjeg pojasa resetke pozicije R1

Liriear calculation, Extreme : Global
Selection : Ail

Combinaticns| : GSN2

Cross-section : G_Poiasl - CFRHS140X140X4

EN 1293-1-1 Ccde Check
National annex: Standard EN

[Member B408 [11,261 m |CFRHS140X140X4 [S235 |[GSN2/1

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Gamma M0 for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

....iSECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |32,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 44,37

=> Section classified as Class 1 for cross-section design

The critical check is on position 6.456 m

Internal forces Calculated Unit

N,Ed -149,18 kN
vy, Ed -3,90 kN
| Vz,Ed 450 kN
| T,Ed -0,29 [kNm
,MYIEd -1,20 ,ﬁ\{mi,
Mz, Ed 5,92 kNm

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

A 2,1350e-03 |m?
N¢,Rd 501,73 kN
Unity check 10,30 -

Bending moment check for My

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,y 1,0815¢-04 |m?®
Mpl,y,Rd 2542 KNm
Unity check |0,05 -

Bending moment check for Mz
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 1,0815e-04 |m3
Mpl,z,Rd 25,42 kNm
Unity check 10,23 -

Shear check for Vy

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20

Av 1,0675e-03 | m?
Vpl,y,Rd 144,84 kN
Unity check ]0,03 -

Shear check for Vz

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

| Eta 1,20

| Av | [1,0675e-03 |m? |
Vpl,z,Rd 144,84 kN
Unity check 10,03 -

Torsion check

According to EN 1993-1-1 article 6.2.7 and formuia (6.23)

IR
NEMETSCHEK

Scia



Tau,t,Ed 2,0 MPa
|Tau,Rd  |135,7 |MPa
linity check 0,01 -

Note: The unity| check for torsion is‘iower than the limit vaiue of 0,05. Therefore tcrsion jis consicered as

insignificant and| is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,y,Rd [23,43 |kNm
Alpha 1,84
MN,z,Rd [23,43 |kNm
Beta 1,84

Unity check (6.41) = 0,00 + 0,08 = 0,08 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment

resistances is neglected.
The member satisfies the section check.

..::STABILITY CHECK::...

Classification for member buckling design

Decisive position for stability classification: 6,4

56 m

Classification of Internal Compression parts

According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |32,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 44,37

=> Section classified as Class 1 for member buckling design

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters Yy 2z

Sway type sway non-sway
System length L 2,402 2,402 m
Buckiing-factor k 1,00 1,00

Buckiing length [Lcr 2,402 2,402 m
Critical - Euler load Ner 2340,23 12340,23 kN
Slenderness Larnbda 43,48 43,48

Relative slenderness Lambda,rel 0,46 0,46

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve o o

Imperfection Alpha 0,49 0,49

Reduction factor Chi 0,86 0,86

Buckling resistance Nb,Rd 433,21 433,21 kN
Cross-section area A 2,1350e-03 |m?

Buckling resistance Nb,Rd [433,21 kN

Unity check 0,34 -

Torsional(-Flexural) Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression check

According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

Bending and axial compression check parameters

alternative method 1

Interaction method

Cross-section area A 2,1350e-03 m?
Cross-section plastic modulus Wpl,y 1,0815e-04 m3
Cross-section plastic modulus Wpl,z 1,0815e-04 m?
Design compression force N,Ed 149,18 kN
Design bending moment (maximum) My,Ed |1,65 kKNm
Design bending moment (maximum) Mz,Ed |5,92 kNm
Characteristic compression resistance N,Rk |501,73 kN
Characteristic moment resistance My,Rk 25,42 kKNm
Characteristic moment resistance Mz Rk 25,42 kNm

| Reduction factor Chi,y 0,86 ]
Reduction factor Chi,z 0,86

| Reduction factor Chi,LT i,00

| Interaction factor k,yy - 1,00 N
Interaction factor k,yz 0,59

LR QN
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Bending and axial compression check p
Interaction factor k,zy

arameters

0,62

Interactior. factor k,zz

0,96 \

laximum-moment My,Ed is derived from beam B408 positior 7,657 mi
Maximum mcment Mz,Ed is derived from beam B408 position 0,000 m,

Critical Euler load N,cr,y 2340,23 kN
Critical Euler load N,cr,z 2340,23 kN
Elastic critical load N,cr, T 136458,58 kN
Cross-section plastic modulus Wpl,y 1,0815e-04 m?
Cross-section elastic modulus Wel,y 9,3090e-05 m?
Cross-section plastic modulus Wpl,z 1,0815e-04 m?
Cross-section elastic modulus Wel,z 9,3090e-05 m?
Second moment of area Iy 6,5162e-06 m*
Second moment of area Iz 6,5162e-06 m*
Torsional constant It 1,0233e-05 m*
Method for equivalent moment factor C,my,0 Table A.2 Line 2 (General)
Design bending moment (maximum) My, Ed 1,65 kNm
Maximum relative deflection delta,z -0,7 mm
Equivalent moment factor C,my,0 1,00

Method for equivalent moment factor C,mz,0 Table A.2 Line 2 (General)
Design bending moment (maximum) Mz, Ed 5,92 kNm
Maximum relative deflection delta,y -0,8 mm
Equivalent moment factor C,mz,0 0,96

Factor mu,y 0,99

Factor mu,z 0,99

Factor epsilon,y 0,25

Factor a,LT 0,00

Critical moment for uniform bending Mcr,0 1396,18 kNm
Relative slenderness Lambda,rel,0 0,13

Limit relative slenderness Lambda,rel,0,lim 0,21

Equivalent moment factor C,my 1,00

Equivalent moment factor C,mz 0,96

Equivalent moment factor C,mLT 1,00

Factor b,LT 0,00

Factor ¢, LT 0,00

Factor d,LT 0,00

Factor e, LT 16,00

Factor w,y 1,16

| Factor w,z 1,16

| Factor n,pi - 19,30

Maximum relative slenderness Lambda,rel,max |0,46

Factor C,yy 1,05

Factor C,yz 1,03

Factor C,zy 1,03

Factor C,zz 1,06

Unity check (6.61) = 0,34 + 0,07 + 0,14 = 0,55 -
Unity check (6.62) = 0,34 + 0,04 + 0,22 = 0,61 -

The member satisfies the stability check.

3. Dimenzioniranje gornjeg pojasa resetke pozicije R2

Linear calculation, Extreme : Global
Selection : All

Combinations : GSN2

Cross-section : G_Pojas2 - CFRHS140X140X5

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B358 [11,261 m |[CFRHS140X140X5 [S 235 [GSN2/1

0,82 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Partial safety factors

Gamma M0 for resistance of cross-sections

1,00

Gamma M1 for resistance to instability

1,00

1,25

Gamma M2 for resistance of net sections
Yield strength fy 235,0 MPa |
Ultimate strengih fu | 360,0 MPa
Fabrication Cold formed
....;SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2

LR QN
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Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Shest 1

Maximuni- width-to-thickness ratic— 25,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 46,74

=> Section classified as Class 1 for cross-section design

The critical check is on position 6.456 m

Internal forces Calculated Unit

N,Ed -309,84 kN
Vy,Ed 4,45 kN
Vz,Ed 12,22 kN
T,Ed 0,44 kNm
My,Ed -3,81 kNm
Mz,Ed 5,42 kNm

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

A 2,6360e-03 | m?
N¢,Rd 619,46 kN
Unity check 10,50 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,y 1,3230e-04 |m°®
Mpl,y,Rd 31,09 KNm
Unity check |0,12 -

Bending moment check for Mz
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 1,3230e-04 | m3
Mpl,z,Rd 31,09 kNm
Unity check 0,17 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20

| Av 1,3180e-03 | m?
Vpi,y,Rd 178,82 kN
Unity check |0,062 -

Shear check for Vz
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20
Av 1,3180e-03 |m?
Vpl,z,Rd 178,82 kN
Unity check 0,07 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Tau,t,Ed 2,4 MPa
Tau,Rd 135,7 |MPa
Unity check |0,02 -

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,y,Rd [20,30 |[kNm
Alpha 2,31
MN,z,Rd 20,30 |kNm
Beta 2,31

Unity check (6.41) = 0,02 + 0,05 = 0,07 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

The member satisfies the section check.

.::STABILITY CHECK::...

Classification for rmember buckling design

Decisive position for stability cassification: 6,456-m

Classification of Internal Compression parts

According to EN 1993-1-1 Table 5.2 Sheet 1 || TR Anan]
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Maximum width-to-thickness ratio |25,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 46,74

=> Section classified as Class 1 for membzar buckling design

Flexural Buclkling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters Yy 2z

Sway type sway non-sway
System length L 2,402 2,402 m
Buckling factor k 1,00 1,00

Buckling length Lcr 2,402 2,402 m
Critical Euler load Ncr 2839,24 |2839,24 kN
Slenderness Lambda 43,87 43,87

Relative slenderness Lambda,rel |0,47 047

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve o o

Imperfection Alpha 0,49 0,49

Reduction factor Chi 0,86 0,86

Buckling resistance Nb,Rd 533,48 533,48 kN

Flexural Buckling verification

Cross-section area A 2,6360e-03 |m?
Buckling resistance Nb,Rd |533,48 kN
Unity check 0,58 -

Torsional(-Flexural) Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression check

According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

Interaction 'methoc alternative method ' 1
Cross-section area A 2,6360e-03 m?
Cross-section plastic modulus Wpl,y 1,3230e-04 m?
Cross-section plastic modulus Wp!,z 1,3230e-04 m?
Design compression force N,Ed 309,84 kN
Design bending moment (maximum) My,Ed |3,92 kNm
Design bending moment (maximum) Mz,Ed |5,42 kNm
Characteristic compression resistance N,Rk 619,46 kN
Characteristic moment resistance My,Rk 31,09 kNm
Characteristic moment resistance Mz,Rk 31,09 kNm
Reduction factor Chiy 0,86

Reduction factor Chi,z 0,86

Reduction factor Chi LT 1,00

Interaction factor k,yy 1,00

Interaction factor k,yz 0,56

Interaction factor k,zy 0,62

Interaction factor k,zz 0,90

Maximum moment My,Ed is derived from beam B358 position 7,657 m.
Maximum moment Mz,Ed is derived from beam B358 position 0,000 m.

Interaction method 1 parameters

Critical Euler load N,cr,y 2839,24 kN
Critical Euler load N,cr,z 2839,24 kN
Elastic critical load N,cr, T 170437,70 kN
Cross-section plastic modulus Wpl,y 1,3230e-04 m?
Cross-section elastic modulus Wel,y 1,1294e-04 m?
Cross-section plastic modulus Wpl,z 1,3230e-04 m?
Cross-section elastic modulus Wel,z 1,1294e-04 m?
Second moment of area Iy 7,9056e-06 m*
Second moment of area 1z 7,9056e-06 m*
Torsional constant It 1,2558e-05 m*
Method for equivalent moment factor C,my,0 Table A.2 Line 2 (General)

Design bending moment (maximum) My, Ed 3,92 kNm

| Maximum relative deflection delta,z -1,3 mm
Equivalent moment factor C,;my,0 0,99

Method for equivalent mornent factor C,mz,0 Table A2 Line 2 (General)

Design bend ng| mornent (maxirnum) Mz, I-d 5,42 kNm

| Maximum relative deflection de'ta,y 1-0,3 - mm
Equivalent moment factor C,mz,0 0,81 {
Factor mu,y 0,98 |
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Interaction method 1 parameters

| Factor mu,z 0,98
Factor epsilon,y 0,29
Facter aLT 0,00 B
Critical mement for uniform bending Mcr,0 1703,70 kNm
| Relative_slenderness Lambda,rel,0 10,14
Limit relztive slenderness {ambda,rel Q,lim 0,21
Equivalent moment factor C,my 0,99
Equivalent moment factor C,mz 0,91
Equivalent moment factor C,mLT 1,00
Factor b,LT 0,00
Factor ¢ LT 0,00
Factor d,LT 0,00
Factor e, LT 0,00
Factor w,y 1,17
Factor w,z 1,17
Factor n,pl 0,50
Maximum relative slenderness Lambda,rel,max |0,47
Factor C,yy 1,09
Factor C,yz 1,07
Factor C,zy 1,05
Factor C,zz 1,11

Unity check (6.61) = 0,58 + 0,13 + 0,10 = 0,80 -
Unity check (6.62) = 0,58 + 0,08 + 0,16 = 0,82 -

The member satisfies the stability check.

4. Dimenzioniranje gornjeg pojasa resetke pozicije R3

Linear calculation, Extreme : Global
Selection : All
Combinations : GSN2

Cross-section : G_Pojas3 - CFRHS140X140X10

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B508 [11,261 m | CFRHS140X140X10

[s 235 [GSN2/1

0,80 - |

Mote: EN 1993-1-3 articie 1.1(3) specifies that this part doas not apply o cold formed CHS and RHS sections.
The defauilt, EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

[Partial safcty factors 1L | L~

Gamma MO0 for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25

Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

.i1SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2

Classification of Internal Compression parts

According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio 11,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 48,03

=> Section classified as Class 1 for cross-section design

The critical check is on position 6.456 m

Internal forces Calculated Unit

N,Ed -410,23 kN
Vy,Ed 2,86 kN
Vz,Ed 15,13 kN
T,Ed -0,08 kNm
My, Ed -4,04 kNm
Mz,Ed 2,31 kNm

Compression check

According to EN1993-1-1 article 6.2.4 and formula (6.9)

A 14,8570e-03 | m? /]
Ne¢,Rd 1141,40 kN
Unity check ' | 0,36 -
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Bending moment check for My

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wply 2,3638e-04 | m®
Mpl,y,Rd 54,14 kNm
Unity check | 0,07 -

Bending moment check for Mz

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 2,3038e-04 |m?
Mpl,z,Rd 54,14 kNm
Unity check 10,04 -

Shear check for Vy

Eta 1,20

Av 2,4285e-03 |m?
Vpl,y,Rd 329,49 kN
Unity check |0,01 -

Shear check for Vz

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20

Av 2,4285e-03 | m?
Vpl,z,Rd 329,49 kN
Unity check |0,05 -

Torsion check

According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Tau,t,Ed 0,2 MPa
Tau,Rd 1357 |MPa
Unity check |0,00 -

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,y,Rd [ 44,00 [kNm
| Alpha 1,94
IMN,z,Rd 144,00 [kNm
Beta 11,94

Unity check (6.41) = 0,01 + 0,00 =

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment

resistances is neglected.

0,01 -

The member satisfies the section check.

..::STABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 4,054 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio 11,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 46,52

=> Section classified as Class 1 for member buckling design

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters YY zz

Sway type sway non-sway
System length L 4,805 4,805 m
Buckling factor k 1,00 1,00

Buckling length Lcr 4,805 4,805 m
Critical Euler load Ncr 1177,68 |1177,68 kN
Slenderness Lambda 92,45 92,45

Relative slenderness Lambda,rel 0,98 0,98

Limit slenderness Lambda,rel,0 0,20 0,20

| Buckling curve c c

Imperfaction Alpha 0,49 0,49 |
Reduction factor Chi 0,55 0,55

Buckling resistance Nb,Rd 626,63 626,63 kN
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Flexural Buckling verification

| Cross-section area A 4,8570e-03 | |m?
Buckling resistance Nb,Rd |626,63 kN
Unity check 0,65 -

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and form

Note: The cross-section concerns a RHS section which is not susceptibie to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1

ula (€.46)

Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.

This section is thus not susceptible to Lateral Torsi

Bending and axial compression check

ional Buckling.

According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 4,8570e-03 m?
Cross-section plastic modulus Wpl,y 2,3038e-04 m3
Cross-section plastic modulus Wpl,z 2,3038e-04 m?
Design compression force N,Ed 410,23 kN
Design bending moment (maximum) My,Ed |5,56 kKNm
Design bending moment (maximum) Mz,Ed |4,56 kNm
Characteristic compression resistance N,Rk |[1141,40 kN
Characteristic moment resistance My,Rk 54,14 kKNm
Characteristic moment resistance Mz,Rk 54,14 kNm
Reduction factor Chi,y 0,55

Reduction factor Chi,z 0,55

Reduction factor Chi LT 1,00

Interaction factor k,yy 1,00

Interaction factor k,yz 0,53

Interaction factor k,zy 0,69

Interaction factor k,zz 0,81

Maximum moment My,Ed is derived from beam B508 position 5,255 m.
Maximum moment Mz,Ed is derived from beam B508 position 8,858 m.

ion method 1 parameters—

| Critical Fuler load N,cr,y 117768 kN
Critical Euler load N,cr,z 1i77,68 kN
Eiastic critical lcad M,cr, T 340785,68 kN
Cross-saction plastic modulus Wpl,y 2,3038e-04 B m?
Cross-section -elastic ‘modulus Wel,y 1,8738e-04 m?
Cross-section plastic modulus Wpl,z 2,3038e-04 m?
Cross-section elastic modulus Wel,z 1,8738e-04 m?
Second moment of area Iy 1,3117e-05 m*
Second moment of area Iz 1,3117e-05 m*
Torsional constant It 2,2739e-05 m*
Method for equivalent moment factor C,my,0 Table A.2 Line 2 (General)
Design bending moment (maximum) My, Ed 5,56 kNm
Maximum relative deflection delta,z -2,4 mm
Equivalent moment factor C,my,0 0,83

Method for equivalent moment factor C,mz,0 Table A.2 Line 2 (General)
Design bending moment (maximum) Mz Ed 4,56 kNm
Maximum relative deflection delta,y 0,5 mm
Equivalent moment factor C,mz,0 0,69

Factor mu,y 0,81

Factor mu,z 0,81

Factor epsilon,y 0,35

Factor a,LT 0,00

Critical moment for uniform bending Mcr,0 1472,31 kNm
Relative slenderness Lambda,rel,0 0,19

Limit relative slenderness Lambda,rel,0,lim 0,20

Equivalent moment factor C,my 0,83

Equivalent moment factor C,mz 0,69

Equivalent moment factor CmLT 1,00

Factor b, LT 0,00

Factor ¢,LT 0,00

Factor d,LT 0,00

Factor e LT 0,00

Factor w,y 1,23

Factor w,z 1,23

Factor n,pl 0,36

Maximum relative slenderness Lambda,rel,max | 0,98

Factor Cyy 1,02

| Factor Cyz 0,57

| Factor C,zy 0,89

| Factor C,zz 1,06
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Unity check (6.61) = 0,65 + 0,10 + 0,04 = 0,80 -
Unity check (6.62) = 0,65 + 0,07 + 0,07 = 0,79 -

The member satisfies the stability check.

5. Dimenzicniranje gornjeg pojasa resetke pozicije R4

Linear calculation, Extreme : Global
Selection : All

Combinations : GSN2

Cross-section : G_Pojas4 - CFRHS140X140X6

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B334 [9,612 m |[CFRHS140X140X6 |S 235 [GSN2/1 (0,93 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

....iSECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |20,33
Class 1 Limit 33,00
Class 2 Limit 38,00
| Class 3 Limit 47,76

=> Section classified as Class 1 for cross-section design
The critical check is on position 4.806 m

| Internal forces | Calculated\ Unit | |
N,Ed 3,80 kN

-333,
Vy,Ed 3,09 kN
Vz,Ed -13,36 kN
T,Ed 0,15 kNm
My,Ed 4,38 kNm
Mz,Ed 3,02 kNm

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

A 3,1230e-03 | m?
Nc,Rd 733,90 kN
Unity check |0,45 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,y 1,5533e-04 |m?
Mpl,y,Rd 36,50 kNm
Unity check |0,12 -

Bending moment check for Mz
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 1,5533e-04 |m?
Mpl,z,Rd 36,50 kNm
Unity check 10,08 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20

Av 1,5615e-03 | m?
Vpl,y,Rd 211,86 kN
| Unity check | 0,01 -

Shear check for vz
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20
Av 1,5615e-03 |m?
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Vpl,z,Rd 211,86 kN
| Unity check | 0,06 -

Torsion check

Tau,t,Ed 0.7 MPa
Tau,Rd 135,7 | MPa
Unity check 10,01 -

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as

ccording-to EN [1993-1-1 article 6.2.7 and formula (6.23)

insignificant and is ignored in the combined checks.

Combined bending, axial force and shear

force check

According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,y,Rd [25,88 |kNm
Alpha 2,17
MN,z,Rd |25,88 |kNm
Beta 2,17

Unity check (6.41) = 0,02 + 0,01 = 0,03 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment

resistances is neglected.
The member satisfies the section check.

.iSTABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 2,403 m
Classification of Internal Compression parts

According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |20,33
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 47,36

=> Section classified as Class 1 for member buckling design

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

| Buckling parameters ||/ yy | [z \ | _— |

Sway type sway non-sway
Systemi length L 4,806 4,806 m

Buckiing factor k G,90 0,50

Buckling length Lcr 4,326 4,326 m

Critical Euler load Ncr 1019,60 |1019,60 kN

Slenderness Lambda 79,68 79,68

Relative slenderness Lambda,rel |0,85 0,85

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve o o

Imperfection Alpha 0,49 0,49

Reduction factor Chi 0,63 0,63

Buckling resistance Nb,Rd 463,69 463,69 kN

Cross-section area A 3,1230e-03 |m?

Buckling resistance Nb,Rd |463,69 kN

Unity check 0,72 -

Torsional(-Flexural) Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.

This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression check

According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

Bending and axial compression check parameters

Interaction method

alternative method 1

Cross-section area A 3,1230e-03 m?
Cross-section plastic modulus Wpl,y 1,5533e-04 m?

| Cross-section plastic modulus Wpl,z 1,5533e-04 m?
Design compression force N,Ed 333,80 kN
Design_bending mornent (maximum) My,Ed ]5,23 kKNm
Design bend ng| mornent (maxirnum) Mz, kd | -4,40 KNm

| Characteristic compression resistance N,Rk. 733,90 kN |
Characteristic. moment resistance My, Rk 36,50 KNm
Characteristic moment resistance Mz,Rk 36,50 kKNm
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Bending and axial compression check pa

Reduction factor Chi,y 0,63

Reduction factor Chi,z 0,63

Reduction factor Chi LT 1,00 B

Interaction factor k,yy 0,58

| Interaction factor k,yz 0,60 ]
Interaction factor k,zy 0,67

Interaction factor k,zz 0,90

Maximum moment My,Ed is derived from beam B334 position 6,008 m.
Maximum moment Mz,Ed is derived from beam B334 position 0,000 m.

Interaction method 1 parameters

Critical Euler load N,cr,y 1019,60 kN
Critical Euler load N,cr,z 1019,60 kN
Elastic critical load N,cr, T 203036,57 kN
Cross-section plastic modulus Wpl,y 1,5533e-04 m?
Cross-section elastic modulus Wel,y 1,3149e-04 m?
Cross-section plastic modulus Wpl,z 1,5533e-04 m?
Cross-section elastic modulus Wel,z 1,3149e-04 m?
Second moment of area Iy 9,2043e-06 m*
Second moment of area Iz 9,2043e-06 m*
Torsional constant It 1,4788e-05 m*
Method for equivalent moment factor C,my,0 Table A.2 Line 2 (General)
Design bending moment (maximum) My, Ed 5,23 kNm
Maximum relative deflection delta,z -2,8 mm
Equivalent moment factor C,my,0 0,82

Method for equivalent moment factor C,mz,0 Table A.2 Line 2 (General)
Design bending moment (maximum) Mz, Ed -4,40 kNm
Maximum relative deflection delta,y -1,4 mm
Equivalent moment factor C,mz,0 0,76

Factor mu,y 0,85

Factor mu,z 0,85

Factor epsilon,y 0,37

Factor a,LT 0,00

Critical moment for uniform bending Mcr,0 994,19 kNm
Relative slenderness Lambda,rel,0 0,19

Limit relative slenderness Lambda,rel,0,lim 0,20

Equivalent moment factor C,my 0,82

Equivalent moment factor C,mz _|5,76

| Equivalent moment factor C;mLT 1,00

| Factor b,LT 6,00

| Factor ¢,l.T - 19,00

Factor d,LT 0,00

Factor e, LT 0,00

Factor w,y 1,18

Factor w,z 1,18

Factor n,pl 0,45

Maximum relative slenderness Lambda,rel,max |0,85

Factor C,yy 1,05

Factor C,yz 0,96

Factor C,zy 0,92

Factor C,zz 1,06

Unity check (6.61) = 0,72 + 0,14 + 0,07 = 0,93 -
Unity check (6.62) = 0,72 + 0,10 + 0,11 = 0,92 -

The member satisfies the stability check.

6. Dimenzioniranje gornjeg pojasa resetke pozicije R5
Linear calculation, Extreme : Global

Selection : All

Combinations : GSN2

Cross-section : G_Pojas5 - CFRHS140X140X10

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B33 [11,261 m |CFRHS140X140X10 [S235 |[GSN2/1 [0,98 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Partial safety factors

| Gamma MO for resistance of cross-sections | 1,00

| Gamma M1 for resistance to instability =~ | 1,00

Gamma_ M2 for resistance of net sections 1,25

Ylelu strengtn fy MPa T
Ultimate strength fu 560 0 MPa ” NEMETSCHEK
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Fabrication Cold formed

o iSECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |11,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 49,03

=> Section classified as Class 1 for cross-section design

The critical check is on position 6.456 m

Internal forces Calculated Unit

N,Ed -716,91 kN
Vy,Ed 6,03 kN
Vz,Ed 26,74 kN
T,Ed 0,61 kNm
My,Ed -7,08 kNm
Mz,Ed 7,62 kNm

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

A 4,8570e-03 | m?
Nc,Rd 1141,40 kN
Unity check |0,63 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,y 2,3038e-04 |m?
Mpl,y,Rd 54,14 kNm
Unity check 10,13 -

Bending moment check for Mz
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

| Wpl,z 2,3038e-04 | m?
| Mpi,z,Rd 54,14 kNm
Unity check 0,14 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20

Av 2,4285e-03 |m?
Vpl,y,Rd 329,49 kN
Unity check 10,02 -

Shear check for Vz
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20

Av 2,4285e-03 | m?
Vpl,z,Rd 329,49 kN
Unity check |0,08 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Tau,t,Ed 1,8 MPa
Tau,Rd 135,7 |MPa
Unity check |0,01 -

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,y,Rd [25,54 |kNm
Alpha 3,00
MN,z,Rd [25,54 |kNm
Beta 3,00

Unity check (5.41) = 0,02 + 0,03 = 0,05 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.
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The member satisfies the section check.

«2iSTABILITY CHECK::...

Classification foir member buckiing design
Decisive position for stability cassification: 6,456 m
Classiftication of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio 11,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 49,03

=> Section classified as Class 1 for member buckling design

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters YY zz

Sway type sway non-sway
System length L 2,402 2,402 m
Buckling factor k 1,00 1,00

Buckling length Lcr 2,402 2,402 m
Critical Euler load Ncr 4710,73 |4710,73 kN
Slenderness Lambda 46,23 46,23

Relative slenderness Lambda,rel |0,49 0,49

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve C C

Imperfection Alpha 0,49 0,49

Reduction factor Chi 0,85 0,85

Buckling resistance Nb,Rd 967,13 967,13 kN
Cross-section area A 4,8570e-03 |m?

Buckling resistance Nb,Rd | 967,13 kN

Unity check 0,74 -

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression check
According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

Bending and axial compression check pa

Interaction method alternative method 1
Cross-section area A 4,8570e-03 m?
Cross-section plastic modulus Wpl,y 2,3038e-04 m?
Cross-section plastic modulus Wpl,z 2,3038e-04 m3
Design compression force N,Ed 716,91 kN
Design bending moment (maximum) My,Ed |9,34 kNm
Design bending moment (maximum) Mz,Ed |-7,62 kKNm
Characteristic compression resistance N,Rk [1141,40 kN
Characteristic moment resistance My,Rk 54,14 kNm
Characteristic moment resistance Mz,Rk 54,14 kNm
Reduction factor Chiy 0,85

Reduction factor Chi,z 0,85

Reduction factor Chi LT 1,00

Interaction factor k,yy 0,98

Interaction factor k,yz 0,52

Interaction factor k,zy 0,61

Interaction factor k,zz 0,85

Maximum moment My,Ed is derived from beam B33 position 7,657 m.
Maximum moment Mz,Ed is derived from beam B33 position 0,000 m.

Interaction method 1 parameters

Critical Euler load N,cr,y 4710,73 kN
Critical Euler load N,cr,z 4710,73 kN
Elastic critical load N,cr, T 343020,78 kN
Cross-section plastic modulus Wpl,y 2,3038e-04 m?
Cross-section elastic modulus Wel,y 1,8738e-04 m?
| Cross-section plastic modulus Wpl,z 2,3038e-04 m?
Cross section elastic modulus Wel,z _ 11,8738e-04 m?
Second moment of area Iy 1,3117e-05 m*
Second moment. of area Iz 1,3117e-05 m*
Torsional constant It 2,2739e-05 m?
Method for eguivalent_meinent factor C,my,0 Tzble A2 Line 2 (General) |
Design bending moment (maximum) My, Ed 9,34 kNm |
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Interaction method 1 parameters

| Maximum relative deflection delta,z -1,8 mm
Equivalent moment factor C,my,0 0,99

Method for equivalent mornent factor C,mz,0 Table A2 Line 2 (General)
Design bend ng| mornent (maxirnum) Mz, I-d -7,62 kNm
| Maximum relative deflection de'ta,y 10,3 - mm
Equivalent moment factor C,mz,0 0,87

Factor mu,y 0,97

Factor mu,z 0,97

Factor epsilon,y 0,34

Factor a,LT 0,00

Critical moment for uniform bending Mcr,0 2954,25 kNm
Relative slenderness Lambda,rel,0 0,14

Limit relative slenderness Lambda,rel,0,lim 0,21

Equivalent moment factor C,my 0,99

Equivalent moment factor C,mz 0,87

Equivalent moment factor CmLT 1,00

Factor b, LT 0,00

Factor ¢,LT 0,00

Factor d,LT 0,00

Factor e LT 0,00

Factor w,y 1,23

Factor w,z 1,23

Factor n,pl 0,63

Maximum relative slenderness Lambda,rel,max |0,49

Factor C,yy 1,15

Factor C,yz 1,16

Factor C,zy 1,12

Factor C,zz 1,18

Unity check (6.61) = 0,74 + 0,17 + 0,07 = 0,98 -
Unity check (6.62) = 0,74 + 0,11 + 0,12 = 0,97 -

The member satisfies the stability check.

7. Dimenzioniranje donjeg pojasa resetke pozicije R1

Linear calculation, Extreme : Global
Selection : Al

Combinations : GSN1

Cross-section : D_Pojas’ - CFRHS140X140X4

EN 1593-1-1 Code Check
Nationai annex: Standard EN

[Member B981 [24,725 m |[CFRHS140X140X4 [S 235 |[GSN1/2

(0,59 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Partial safety factors

Gamma MO for resistance of cross-sections

1,00

Gamma M1 for resistance to instability

1,00

1,25

Gamma M2 for resistance of net sections
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

....:SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2

Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |32,00
Class 1 Limit 96,92
Class 2 Limit 111,73
Class 3 Limit 217,15

=> Section classified as Class 1 for cross-section design

The critical check is on position 20.850 m

Internal forces Calculated Unit

NEd 90,05 kN

| Vy,Ed -0,15 kN
Vz,Ed -19,40 kN |
T,Ed 0,06 "kNm

| My,Ed 14,95 KNm |
| Mz,Ed 10,41 | kKNm
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Tension check

According to EN 1993-1-1 article 6.2.3 and formula (6.5)

[A ¢ 2,1350e-03 [ m?
| Npl,Rd 501,73 kN
| Nu,Rd 553,39 kN
| Nt,Rd 501,73 kN
Unity check |0,i8 -

Bending moment check for My

Wpl,y 1,0815¢-04 |m?

Mpl,y,Rd 25,42 kNm

Unity check |0,59 -

Bending moment check for Mz

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 1,0815e-04 |m?
Mpl,z,Rd 25,42 kNm
Unity check 10,02 -

Shear check for Vy

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Fta 1,20

Av 1,0675e-03 | m?
Vpl,y,Rd 144,84 kN
Unity check |0,00 -

Shear check for Vz

Eta 1,20
Av 1,0675¢-03 |m’
Vpl,z,Rd 144,84 kN

Unity check 10,13 -

Torsion check

[ Tau,t,Fd 0,4 MPa
|Tau,Rd ~ |135,7 |MPa
Unity check | 0,00

Note: The unity chack foi torsion is lower than the
insignificant and isignoied in the combined checks.

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

According to EN 1993-1-1 article 6.2.7 and formula (6.23)

iimit value of 0,05. Therefore torsion is considered as

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,y,Rd [2542 |kNm
Alpha 1,72
MN,z,Rd [2542 |kNm
Beta 1,72

Unity check (6.41) = 0,40 + 0,00 =

0,40 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment

resistances is neglected.

The member satisfies the section check.

...iSTABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 20,850 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |32,00
Class 1 Limit 96,92
Class 2 Limit 111,73
Class 3 Limit 217,15

=> Section classified as Class 1 for member buckling design

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1
Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial tension check

According tc EN 1993-1-3 article 6.3

Design tension rforce N,Ed 90,05 | [kN
Design bending moment My,Ed * [14,95 kNm
Design bending moment Mz, Ed 0,41 kNm
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Tension resistance Nt,Rd 501,73 |kN
| Bending resistance Mb,y,Rd 25,42 kNm
Bending resistance Mc,z,Rd,com |25,42 kNm |

Unity check = 0,59 + 0,02 - 0,18 = 042 -

The member satisfies the stabllity check.

8. Dimenzioniranje donjeg pojasa resetke pozicije R2

Linear calculation, Extreme : Global

Selection : All

Combinations : GSN1

Cross-section : D_Pojas2 - CFRH5140X140X7.1

EN 1993-1-1 Code Check
National annex: Standard EN

|Member B356 [24,725 m |CFRHS140X140X7.1 [S235 [GSN1/2 0,88 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

..iiSECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |16,72
Class 1 Limit 95,43
| Class 2 Limit 110,01
| Class 3 Limit 211,16

=> Section classified as Class 1 for cross-section design

The critical check is on position 20.850 m

Internal forces Calculated Unit

N,Ed 214,98 kN
Vy,Ed -0,39 kN
Vz,Ed -46,49 kN
T,Ed 0,07 kNm
My,Ed 36,49 kNm
Mz,Ed 1,20 kNm

Tension check
According to EN 1993-1-1 article 6.2.3 and formula (6.5)

A 3,6010e-03 | m?
Npl,Rd 846,24 kN
Nu,Rd 933,38 kN
Nt,Rd 846,24 kN
Unity check 10,25 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,y 1,7627e-04 | m?
Mpl,y,Rd 41,42 kNm
Unity check 10,88 -

Bending moment check for Mz
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 1,7627e-04 |m?
Mpl,z,Rd 41,42 KNm
Unity check |0,03 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

[ Eta 1,20
Av 1,8005e-03 | m?
Vpi,y,Rd 244,29 kN
Unity check |0,00 -
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Shear check for Vz
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 20
Av 1,8005e-03 | m?
Vpl,z,Rd 244,29 kN
Unity check 10,15 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Tau,t,Ed 0,3 MPa
Tau,Rd 135,7 |MPa
Unity check |0,00 -

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,y,Rd [39,82 |kNm
Alpha 1,79
MN,z,Rd [39,82 |kNm
Beta 1,79

Unity check (6.41) = 0,86 + 0,00 = 0,86 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

The member satisfies the section check.

....;:STABILITY CHECK:....

Classification for member buckling design
Decisive position for stability classification: 20,850 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |16,72
Class 1 Limit 95,43
Class 2 Limit 110,01
Class 3 Limit 211,16

=> Section classified as Class 1 for'member buckling design

Lateral Tersiona! Buckiing check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial tension check
According to EN 1993-1-3 article 6.3

Design tension force N,Ed 214,98 |kN
Design bending moment My,Ed 36,49 kKNm
Design bending moment Mz Ed 1,20 KNm
Tension resistance Nt,Rd 846,24 |kN
Bending resistance Mb,y,Rd 41,42 kNm
Bending resistance Mc,z,Rd,com 41,42 kNm

Unity check = 0,88 + 0,03 - 0,25 = 0,66 -

The member satisfies the stability check.

9. Dimenzioniranje donjeg pojasa resetke pozicije R3

Linear calculation, Extreme : Global

Selection : All

Combinations : GSN1

Cross-section : D_Pojas3 - CFRHS5140X140X10

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B531 [24,725 m |CFRHS140X140X10 [S235 [GSN1/2 (0,81 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Partial safety factors
Gamma MO for resistance of cross-sections | 1,00

Gamma M1 for resistance to instability 1,00 |
Gamma M2 for resistance of net sections £25 |

NEMETSCHEK

Scia



| Yield strength fy 235,0 MPa
ljltimate strength fu | 360,0 MPa
Fabrication Cold formed

..i1SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio 11,00

Class 1 Limit 100,98
Class 2 Limit 116,41
Class 3 Limit 233,65

=> Section classified as Class 1 for cross-section design

The critical check is on position 20.850 m

Internal forces Calculated Unit

N,Ed 268,26 kN
Vy,Ed -0,18 kN
Vz,Ed -57,30 kN
T,Ed 0,14 kNm
My, Ed 43,70 kNm
Mz,Ed 0,49 kNm

Tension check
According to EN 1993-1-1 article 6.2.3 and formula (6.5)

A 4,8570e-03 |m?
Npl,Rd 1141,40 kN
Nu,Rd 1258,93 kN
Nt,Rd 1141,40 kN
Unity check |0,24 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wely 2,3038e-04 |m?
Mply,Rd 54 14 kNm
Jnity check 91 -

Bending moment check for Mz
According -to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 2,3038e-04 | m?
Mpl,z,Rd 54,14 kNm
Unity check 0,01 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20

Av 2,4285e-03 |m?
Vpl,y,Rd 329,49 kN
Unity check ]0,00 -

Shear check for Vz
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20
Av 2,4285e-03 | m?
Vpl,z,Rd 329,49 kN

Unity check 0,17 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Tau,t,Ed 0,4 MPa
Tau,Rd 135,7 |MPa
Unity check 0,00 -

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,yRd  |52,54 |kNm
Alpha 1,77
MN,z,Rd_ 52,54 | kNm
Beta 11,77
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Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

The member satisfies the saction chieck.

waiSTABILITY CHECK::...

Ciassification for membear buckiing design
Decisive position for stability classification: 20,850 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |11,00

Class 1 Limit 100,98
Class 2 Limit 116,41
Class 3 Limit 233,65

=> Section classified as Class 1 for member buckling design

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial tension check
According to EN 1993-1-3 article 6.3

Design tension force N,Ed 268,26 kN
Design bending moment My,Ed 43,70 kNm
Design bending moment Mz Ed 0,49 kNm
Tension resistance Nt,Rd 1141,40 |kN
Bending resistance Mb,y,Rd 54,14 kNm
Bending resistance Mc,z,Rd,com |54,14 kNm

Unity check = 0,81 + 0,01 - 0,24 = 0,58 -

The member satisfies the stability check.

10. Dimenzioniranje donjeg pojasa resetke pozicije R4

Linear calculation, Extreme : Global
Selection : All

Combinations : GSN1

Cross-section : D Pojas4 - CFRH5140X140X8

EN 1593-1-1 Code Check
Nationai annex: Standard EN

[Member B131 [24,725 m |CFRHS140X140X8 [S 235 [GSN1/2 [0,85 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Partial safety factors

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

....:SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |14,50

Class 1 Limit 105,14
Class 2 Limit 121,20
Class 3 Limit 250,93

=> Section classified as Class 1 for cross-section design

The critical check is on position 20.850 m

Internal forces Calculated Unit

N,Ed 229,84 kN
VyEd 0,30 kN
|VzEd -49,72 kN
T,Ed 0,05 kNm |
| My,Ed 38,88 TkNm
| Mz,Ed -0,91 [kNm |
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Tension check

According to EN 1993-1-1 article 6.2.3 and formula (6.5)

[A ¢ 4,0040e-03 [m?
| Npl,Rd 940,94 kN
| Nu,Rd 1037,84 kN
| Nt,Rd 940,94 kN
Unity check |0,24 -

Bending moment check for My

Wpl,y 1,9418¢-04 |m®

Mpl,y,Rd 45,63 kNm

Unity check |0,85 -

Bending moment check for Mz

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 1,9418e-04 |m?
Mpl,z,Rd 45,63 kNm
Unity check 10,02 -

Shear check for Vy

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Fta 1,20

Av 2,0020e-03 | m?
Vpl,y,Rd 271,63 kN
Unity check |0,00 -

Shear check for Vz

Eta 1,20
Av 2,0020e-03 |m’
Vpl,z,Rd 271,63 kN

Unity check 10,18 -

Torsion check

[ Tau,t,Fd 0,2 MPa
|Tau,Rd ~ |135,7 |MPa
Unity check | 0,00

Note: The unity chack foi torsion is lower than the
insignificant and isignoied in the combined checks.

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

According to EN 1993-1-1 article 6.2.7 and formula (6.23)

iimit value of 0,05. Therefore torsion is considered as

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,y,Rd [44,23 |kNm
Alpha 1,78
MN,z,Rd [44,23 |kNm
Beta 1,78

Unity check (6.41) = 0,79 + 0,00 =

0,80 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment

resistances is neglected.

The member satisfies the section check.

...iSTABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 20,850 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |14,50

Class 1 Limit 105,14
Class 2 Limit 121,20
Class 3 Limit 250,93

=> Section classified as Class 1 for member buckling design

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.

3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial tension check

According tc EN 1993-1-3 article 6.3

Design tension rforce N,Ed 229,84 | | kN
Design bending moment My,Ed * 38,88 kNm
Design bending moment Mz, Ed -0,91 kNm
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Tension resistance Nt,Rd 940,94 |kN
| Bending resistance Mb,y,Rd 45,63 kNm
Bending resistance Mc,z,Rd,com 45,63 kNm |

Unity check = 0,85 + 0,02 - 0,24 = 0,53 -

The member satisfies the stabllity check.

11. Dimenzioniranje donjeg pojasa resetke pozicije R5

Linear calculation, Extreme : Global

Selection : All

Combinations : GSN1

Cross-section : D_Pojas5 - CFRH5140X140X10

EN 1993-1-1 Code Check
National annex: Standard EN

|[Member B81 [24,725 m |CFRHS140X140X10 [S 235 [GSN1/2

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

..iiSECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |11,00
Class 1 Limit 97,48
| Class 2 Limit 112,37
| Class 3 Limit 219,38

=> Section classified as Class 1 for cross-section design

The critical check is on position 20.850 m

Internal forces Calculated Unit

N,Ed 249,00 kN
Vy,Ed -0,26 kN
Vz,Ed -56,86 kN
T,Ed 0,13 kNm
My,Ed 42,77 kNm
Mz,Ed 0,82 kNm

Tension check
According to EN 1993-1-1 article 6.2.3 and formula (6.5)

A 4,8570e-03 | m?
Npl,Rd 1141,40 kN
Nu,Rd 1258,93 kN
Nt,Rd 1141,40 kN
Unity check 10,22 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,y 2,3038e-04 | m?
Mpl,y,Rd 54,14 kNm
Unity check ]0,79 -

Bending moment check for Mz
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 2,3038e-04 |m?
Mpl,z,Rd 54,14 KNm
Unity check |0,02 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

[ Eta 1,20
Av 2,4285e-03 | m?
Vpi,y,Rd 329,49 kN
Unity check |0,00 -
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Shear check for Vz
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 20
Av 2,4285e-03 | m?
Vpl,z,Rd 329,49 kN
Unity check 0,17 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Tau,t,Ed 0,4 MPa
Tau,Rd 135,7 |MPa
Unity check |0,00 -

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

MN,y,Rd [53,70 |kNm
Alpha 1,75
MN,z,Rd [53,70 |kNm
Beta 1,75

Unity check (6.41) = 0,67 + 0,00 = 0,67 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

The member satisfies the section check.

....;:STABILITY CHECK:....

Classification for member buckling design
Decisive position for stability classification: 20,850 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |11,00
Class 1 Limit 97,48
Class 2 Limit 112,37
Class 3 Limit 219,38

=> Section classified as Class 1 for'member buckling design

Lateral Tersiona! Buckiing check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Lambda,rel,z'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial tension check
According to EN 1993-1-3 article 6.3

Design tension force N,Ed 249,00 kN
Design bending moment My,Ed 42,77 kNm
Design bending moment Mz Ed 0,82 kNm
Tension resistance Nt,Rd 1141,40 |kN
Bending resistance Mb,y,Rd 54,14 kNm
Bending resistance Mc,z,Rd,com |54,14 kNm

Unity check = 0,79 + 0,02 - 0,22 = 0,59 -

The member satisfies the stability check.

12. Dimenzioniranje ispune resetke pozicije R1

Linear calculation, Extreme : Global
Selection : All

Combinations : GSN1

Cross-section : Ispunal - CFRHS90X90X4

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B368 |2,581 m |CFRHS90X90X4 [S$235 [GSN1/2 (0,76 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Partial safety factors

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00 |
Gamma M2 for resistance of net sections £25 |
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| Yield strength fy 235,0 MPa
ljltimate strength fu | 360,0 MPa
Fabrication Cold formed

..i1SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |19,50
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 42,00

=> Section classified as Class 1 for cross-section design

The critical check is on position 0.000 m

Internal forces Calculated Unit

N,Ed -159,47 kN
Vy,Ed 0,00 kN
Vz,Ed 0,00 kN
T,Ed 0,00 kNm
My, Ed 0,00 kNm
Mz,Ed 0,00 kNm

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

A 1,3350e-03 | m?
Nc,Rd 313,73 kN
Unity check 10,51 -

The member satisfies the section check.

...;:STABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 0,000 m
Classification of Internal Compression parts
According to EN1993-1-1 Tahle 5.2 Sheet 1

| Maximum width-to-thickness ratio / | 19,50
| Class 1) Limit N 133,00
| Class 2 Limit TN _[.38,00
Class 3 Limit 42,00

=> Section classified as Class 1 for member buckling design

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters YY 74

Sway type sway non-sway
System length L 2,581 2,581 m
Buckling factor k 1,00 1,00

Buckling length Lcr 2,581 2,581 m
Critical Euler load Ncr 503,80 |503,80 kN
Slenderness Lambda 74,11 74,11

Relative slenderness Lambda,rel |0,79 0,79

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve o C

Imperfection Alpha 0,49 0,49

Reduction factor Chi 0,67 0,67

Buckling resistance Nb,Rd 209,88 |209,88 kN
Cross-section area A 1,3350e-03 | m?

Buckling resistance Nb,Rd |209,88 kN

Unity check 0,76 -

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

The member satisfies the stability check.

13. Dimenzioniranje ispune resetke pozicije R2

Linear calculation, Extreme : Global
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EN 1993-1-1 Code Check
National annex: Standard EN

| Member B361 [2,557 m | CFRHS90X90X5 |S 235 [GSN1/2 [0,84 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part doas not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code' check.

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

...:SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |15,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 42,00

=> Section classified as Class 1 for cross-section design

The critical check is on position 2.557 m

Internal forces Calculated Unit

N,Ed -215,95 kN
Vy,Ed 0,00 kN
Vz,Ed 0,00 kN
T,Ed 0,00 kNm
My,Ed 0,00 kNm
Mz,Ed 0,00 kNm

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

(A 1,6360e-03 | [m?
Ne,Rd 384,45 kN
Unity check |0,56 -

The member satisfies the section check.

«::STABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 0,000 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |15,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 42,00

=> Section classified as Class 1 for member buckling design

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters YY zz

Sway type sway non-sway
System length L 2,557 2,557 m
Buckling factor k 1,00 1,00

Buckling length Lcr 2,557 2,557 m
Critical Euler load Ncr 611,36 |611,36 kN
Slenderness Lambda 74,47 74,47

Relative slenderness Lambda,rel 0,79 0,79

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve C c

Imperfection Alpha 0,49 0,49

Reduction factor Chi 0,67 0,67

Buckling resistance Nb,Rd 256,26 |256,26 kN
| Flexural Buckling verification | | |
Cross-section area A 1,6360e-03 | |m?

Buckling resistance Nb,Rd | 256,26 kN

Unity check 0,84 C
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Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

The meniber satisfies the stabllity check.

i4, Dimenzioniranje ispune resetke pozicije R3
Linear calculation, Extreme : Global

Selection : All

Combinations : GSN1

Cross-section : Ispuna3 - CFRHS90X90X6

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B536 |2,557 m |CFRHS90X90X6 [S235 [GSN1/2 (0,88 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.

The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Partial safety factors

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

....:SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |12,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Ciass 3 Lirnit 42,00

=> Secticn classified as Class 1 for cross-section desigr

The critical check is on position 2.557© m

Internal forces Calculated

N,Ed -262,85 kN
Vy,Ed 0,00 kN
Vz,Ed 0,00 kN
T,Ed 0,00 kNm
My,Ed 0,00 kNm
Mz,Ed 0,00 kNm

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

A 1,9230e-03 | m?
Nc,Rd 451,90 kN
Unity check |0,58 -

The member satisfies the section check.

«.:STABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 0,000 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |12,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 42,00

=> Section classified as Class 1 for member buckling design

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters

| Sway type sway non-sway
System length L 2,557 12,557 m
| Buckling factor k 1,00 80

| Buckling length Lcr B 2,557 2,55/ m
| Critical Exiler load Ncr 698,67 698,67 kN
Slenderness Lambda 75,53 75,53
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Buckling parameters YY zz

| Relative_slenderness Lambda,rel | 0,80 0,80

limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve c c B
Imperfection Alpha 0,49 0,45

| Reduction factor Chi 10,66 0,66

Buckling tesistance Nb,Rd |298,03 (298,03 kN

Flexural Buckling verification

Cross-section area A 1,9230e-03 | m?
Buckling resistance Nb,Rd | 298,03 kN
Unity check 0,88 -

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

The member satisfies the stability check.

15. Dimenzioniranje ispune resetke pozicije R4

Linear calculation, Extreme : Global

Selection : All
Combinations

: G5N1

Cross-section : Ispuna4 - CFRHS90X90X5

EN 1993-1-1 Code Check
National annex: Standard EN

|Member B236 [2,557 m | CFRHS90X90X5

|$235 [GSN1/2

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Partial safety factors

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25

Yield sitrength fy 235,0

MPa

Ultimate strength fu | 360,0

MPa

rabrication

Cold formed

.:1SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |15,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 42,00

=> Section classified as Class 1 for cross-section design

The critical check is on position 2.557 m

Internal forces Calculated Unit

N,Ed -229,86 kN
Vy,Ed 0,00 kN
Vz,Ed 0,00 kN
T,Ed 0,00 kNm
My,Ed 0,00 kNm
Mz,Ed 0,00 kNm

Compression check

According to EN 1993-1-1 article 6.2.4 and formula (6.9)

A 1,6360e-03 | m?
Nc,Rd 384,46 kN
Unity check |0,60 -

The member satisfies the section check.

...:STABILITY CHECK::...
Classification for member buckling design
Decisive position for stability classification: 0,000 m
Classification of Internal Compression parts
According to EN 1993-i-1 Tabie 5.2 Sheet 1

Maximum width-to-thickness ratio |15,00

Ciass 1 Limit

33,00

Clgss 2 Limit

38,00
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[ Class 3 Limit [42,00 ]

=> Section classified as Class 1 for member buckling design

Flexural Bucklina check

Accerding to EN 1993-1-1 article 6.3.1.1 and formula (€.46€)

| Buckiing/parameters — |\ yy. |z — || |||

Torsional(-Flexural) Buckling check

Sway type sway non-sway
System length L 2,557 2,557 m
Buckling factor k 1,00 1,00

Buckling length Lcr 2,557 2,557 m
Critical Euler load Ncr 611,36 |611,36 kN
Slenderness Lambda 74,47 74,47

Relative slenderness Lambda,rel |0,79 0,79

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve o C

Imperfection Alpha 0,49 0,49

Reduction factor Chi 0,67 0,67

Buckling resistance Nb,Rd 256,26 |256,26 kN
Cross-section area A 1,6360e-03 |m?

Buckling resistance Nb,Rd | 256,26 kN

Unity check 0,90 -

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

The member satisfies the stability check.

16. Dimenzioniranje ispune resetke pozicije R5

Linear calculation, Extreme : Global
Selection : All

Combinations : GSN1

Cross-section : Ispuna5 - CFRHS90X90X6

EN 1993-1-1 Code Check
National arnex: Standard EN

[Member B61 [2,557 m |CFRHS20X90X6 [S235 |

G

SN1/2 [6,92 -

Note: EN 1993-1-3 article 1.1(3) spacifies that this part doas not apply to cold formed CHS and RHS sections.
The defauit EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Partial safety factors

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

...iSECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |12,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 42,00

=> Section classified as Class 1 for cross-section design

The critical check is on position 2.557 m

Internal forces Calculated Unit

N,Ed -273,56 kN
Vy,Ed 0,00 kN
Vz,Ed 0,00 kN
T,Ed 0,00 kNm
My,Ed 0,00 kNm
| Mz,Ed 0,00 kN

Compression check
According to EN 1993-1-1 article 6.2.4 and forraula (6.9)

A 1,0230e-03 | m?
Ne,Rd 451,90 kN
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[Unity check | 0,61 - ]

The member satisfies the section check.

«.ISTABILITY CHECK::...

Classification for member buckling design
Decisive’ position for stability cassification: 0,000 m
Classification of Internal Compression parts

According to EN 1993-1-1 Table 5.2 Sheet 1
Maximum width-to-thickness ratio |12,00
Class 1 Limit 33,00
Class 2 Limit 38,00
Class 3 Limit 42,00

=> Section classified as Class 1 for member buckling design

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters YY zz

Sway type sway non-sway
System length L 2,557 2,557 m
Buckling factor k 1,00 1,00

Buckling length Lcr 2,557 2,557 m
Critical Euler load Ncr 698,67 |698,67 kN
Slenderness Lambda 75,53 75,53

Relative slenderness Lambda,rel 0,80 0,80

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve o C

Imperfection Alpha 0,49 0,49

Reduction factor Chi 0,66 0,66

Buckling resistance Nb,Rd 298,03 [298,03 kN

mZ

Flexural Buckling verification

Cross-section area A 1,9230e-03

Buckling resistance Nb,Rd | 298,03

kN

Unity check 0,92

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

NMote: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

The member satisfies the stabllity check.

17. Dimenzioniranje uzduZnog nosaca pozicije UN

Linear calculation, Extreme : Global
Selection : All

Combinations : GSN1

Cross-section : Uzd_greda - HEA700

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B1012 [77,400 m |HEA700

|$235 [GSN1/2 [0,74 - |

Partial safety factors

Gamma MO for resistance of cross-sections | 1,00
Gamma M1 for resistance to instability 1,00
Gamma M2 for resistance of net sections 1,25

Yield strength fy 235,0 |MPa

Ultimate strength fu |360,0 |MPa

Fabrication Rolled

...:SECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts

According to EN 1993-1-1 Table 5.2 Sheet 1
Maximum width-to-thickness ratio |40,14
Class 1 Limit 65,95
Class 2 Limit 75,94
Class 3 Limit 114,67

=> Internal Compression parts Class 1
Ciassification of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2
Maximum width-to-thickness ratio = | 4,29
Class 1 Limnit 19,00
Class 2 Limit 10,00
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[ Class 3 Limit [13,80 ]

=> Qutstand Flanges Class 1
=> Section classified as Class 1 for cress-secticn design

The critical check is on position 70.000 m

| Internal fokces | Calculated\ Uit ||
-154,07 kN

N,Ed
Vy,Ed 2,50 kN
Vz,Ed 98,81 kN
T,Ed 0,22 kNm
My, Ed 1052,71 kNm
Mz, Ed 4,47 kNm

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

A 2,6100e-02 |m?
Nc,Rd 6133,50 kN
Unity check |0,03 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wopl,y 7,0417e-03 |m?
Mpl,y,Rd 1654,79 kNm
Unity check |0,64 -

Bending moment check for Mz
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl,z 1,2583e-03 | m?
Mpl,z,Rd 295,71 kNm
Unity check |0,02 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20
Av 1,6802e-02 | m?
Vpl,y,Rd 2279,62 kN

| Unity check | 0,00 -

Shear check for vz
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Eta 1,20
Av 1,1750e-02 [m?
Vpl,z,Rd 1594,14 kN

Unity check |0,06 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Tau,t,Ed 1,2 MPa
Tau,Rd 135,7 |MPa
Unity check 10,01 -

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

Mply,Rd |1654,79 |kNm
Alpha 2,00
Mpl,z,Rd |295,71 kNm
Beta 1,00

Unity check (6.41) = 0,40 + 0,02 = 0,42 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

Note: Since the axial force satisfies both criteria (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1(4)

its effect on the moment resistance about the y-y axis is neglected.

Note: Since the axial force satisfies criteria (6.35) of EN 1993-1-1 article 6.2.9.1(4) its effect on the moment
resistance about the z-z axis is neglected.

The member satisfies the section check.

. STABILITY CHECK::...

Classification for member buckling design
Decisive - position-for stability cassification: 65,000 m
Classification of Internal Compression parts
According to EN '1993-1-1 Table 5.2 Sheet 1

e — [LELL N UL
[Maximum width-to-thickness ratio |40,14 | || NEMETSCHEK




Class 1 Limit 65,95
Class 2 Limit 75,94
Class 3 Limit 108,14

=> Internal Compression parts Class 1
Classitication of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio |4,29
Class 1 Limit 9,00
Class 2 Limit 10,00
Class 3 Limit 13,81

=> QOutstand Flanges Class 1
=> Section classified as Class 1 for member buckling design

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters Yy 2z

Sway type sway non-sway
System length L 5,000 5,000 m
Buckling factor k 2,00 2,00

Buckling length Lcr 10,000 10,000 m
Critical Euler load Ncr 44561,26 | 2528,59 kN
Slenderness Lambda 34,84 146,26
Relative slenderness Lambda,rel 0,37 1,56

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve a b

Imperfection Alpha 0,21 0,34

Reduction factor Chi 0,96 0,32

Buckling resistance Nb,Rd 5889,78 1974,53 kN
Cross-section area A 2,6100e-02 |m?

Buckling resistance Nb,Rd |1974,53 kN

Unity check 0,08 -

Torsional(-Flexural) Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Noie: For this I-section the Torsional(-Flexural) buckling resistance is higher than the resistance
fior Fiexura! buckiing. Therefore Teisional(-Flexurai) -buckiing is not pririted on the output.

Lateral Torsional Buckling check
According to EN '1993-1-1 article 6.3.2.1 & €.3.2.3 and formula (6.54)

LTB parameters e

Method for LTB curve Alternative case
Cross-section plastic modulus Wpl,y 7,0417e-03 m?
Elastic critical moment Mcr 5091,13 kNm
Relative slenderness Lambda,rel LT 0,57

Limit slenderness Lambda,rel,LT,0 0,40

LTB curve [

Imperfection Alpha,LT 0,49

LTB factor Beta 0,75

Reduction factor Chi LT 0,90

Correction factor kc 0,88

Correction factor f 0,95

Modified reduction factor Chi,LT,mod |0,96

Design buckling resistance Mb,Rd 1581,33 kNm
Unity check 0,67 -
LTB length L 5,000 m
Influence of load position no influence

Correction factor k 1,00

Correction factor kw 1,00

LTB moment factor C1 1,30

LTB moment factor C2 0,00

LTB moment factor C3 1,00

Shear center distance d,z 0 mm
Distance of load application z,g 0 mm
Mono-symmetry constant beta,y |0 mm
Mono-symmetry constant z,j 0 mm

Note: C parameters are determined according to ECCS 119 2006 / Galea 2002.
Note: The correction factor kc is determined from Ci.

Bending and axial compression check
According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)
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Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 2,6100e-02 m?
Cross-section plastic modulus Wpl,y 7,0417e-03" m?
Cross-section plastic modulus Wpl,z 1,2583e-03 m?
| Design_comgression force N,Ed 154,07 kN |
Design bending moment (maximum) My,Fd 1105271 kKNm
Design bending moment (maximum) Mz,Ed |4,47 kNm
Characteristic compression resistance N,Rk  [6133,50 kN
Characteristic moment resistance My,Rk 1654,79 kNm
Characteristic moment resistance Mz,Rk 295,71 kNm
Reduction factor Chiy 0,96

Reduction factor Chi,z 0,32

Maodified reduction factor Chi,LT,mod 0,96

Interaction factor k,yy 1,05

Interaction factor k,yz 0,82

Interaction factor k,zy 0,55

Interaction factor k,zz 0,99

Maximum moment My,Ed is derived from beam B1
Maximum moment Mz,Ed is derived from beam Bl

Interaction method 1 parameters

012 position 70,000 m.
012 position 70,000 m.

Critical Euler load N,cr,y 44561,26 kN
Critical Euler load N,cr,z 2528,59 kN
Elastic critical load N,cr, T 17485,27 kN
Cross-section plastic modulus Wpl,y 7,0417e-03 m?
Cross-section elastic modulus Wel,y 6,2400e-03 m?
Cross-section plastic modulus Wpl,z 1,2583e-03 m?
Cross-section elastic modulus Wel,z 8,1200e-04 m?
Second moment of area Iy 2,1500e-03 m*
Second moment of area 1z 1,2200e-04 m*
Torsional constant It 5,1400e-06 m*
Method for equivalent moment factor C,my,0 Table A.2 Line 2 (General)
Design bending moment (maximum) My, Ed 1052,71 kNm
Maximum relative deflection delta,z -5,5 mm
Equivalent moment factor C,my,0 1,00

Method for equivalent moment factor C,mz,0 Table A.2 Line 2 (General)
Design bending moment (maximum) Mz, Ed 4,47 kNm
Maximum relative defiection delta,y 5,0 mr
| Equivalent. moment factor C,mz,0 0,95

| Factor mu,y 1,00

| Factor mu,z - 19,96

Factor epsilon,y 28,58

Factor a,LT 1,00

Critical moment for uniform bending Mcr,0 3923,64 kNm
Relative slenderness Lambda,rel,0 0,65

Limit relative slenderness Lambda,rel,0,lim 0,22

Equivalent moment factor C,my 1,00

Equivalent moment factor C,mz 0,95

Equivalent moment factor CmLT 1,03

Factor b,LT 0,00

Factor ¢ LT 0,26

Factor d,LT 0,00

Factor e, LT 0,12

Factor w,y 1,13

Factor w,z 1,50

Factor n,pl 0,03

Maximum relative slenderness Lambda,rel,max |[1,56

Factor C,yy 0,99

Factor C,yz 0,85

Factor C,zy 0,95

Factor C,zz 0,98

Unity check (6.61) = 0,03 + 0,70 + 0,01 = 0,74 -
Unity check (6.62) = 0,08 + 0,36 + 0,01 = 0,46 -

Shear Buckling check

According to EN 1993-1-5 article 5 & 7.1 and formula (5.10) & (7.1)

Shear Buckling parameters

Buckling field length a 77,400 m
Web unstiffened

Web height hw 636 mm

| Web thickness t 15 mm
Materia! coefficiant epsilon 1,00 _
Shear-correction factor Eta | 1,20

| Shear Butkling verification |
| Web sienderness hw/t 43,86
Web slenderness limit | 60,00 |
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Note: The web slenderness is such that Shear Buckling effects may be ignored

according to EN 1993-1-5 article 5.1(2).

The member satisfies the stability check.

18. Dimenzioniranje poprecnog nosaca pozicije PN

Linear calculation, Extreme : Global
Selection : All

Combinations : GSN2

Cross-section : Pop_greda - HEA300

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B1011 [19,200 m |HEA300

|$235 [GSN2/1 [0,39 - |

Partial safety factors

Gamma MO for resistance of cross-sections

1,00

Gamma M1 for resistance to instability

1,00

Gamma M2 for resistance of net sections

1,25

Yield strength fy 235,0 |MPa

Ultimate strength fu |360,0 |MPa

Fabrication Rolled

...iSECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification of Internal Compression parts

According to EN 1993-1-1 Table 5.2 Sheet 1
Maximum width-to-thickness ratio |24,47
Class 1 Limit 74,86
Class 2 Limit 86,29
Class 3 Limit 133,93

=> Internal Compression parts Class 1
Classification of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2
[ Maximum_width-to-thickness ratio 8,48
| Class 1 Limit 9,00
Class Z Limit 10,00
Class 3 Limit 13,77

=> Qutstand Flanges Class 1

=> Section classified as Class 1 for cross-section design

The critical check is on position 2.557 m

Internal forces Calculated Unit

N,Ed 30,96 kN
Vy,Ed -0,01 kN
Vz,Ed -52,70 kN
T,Ed 0,00 kNm
My,Ed -126,39 kNm
Mz,Ed 0,06 kNm

Tension check

According to EN 1993-1-1 article 6.2.3 and formula (6.5)

A 1,1300e-02 | m?
Npl,Rd 2655,50 kN
Nu,Rd 2928,96 kN
Nt,Rd 2655,50 kN
Unity check 10,01 -

Bending moment check for My

Wopl,y 1,3833e-03 |m?

Mpl,y,Rd 325,08 kNm

Unity check 10,39 -

Bending moment check for Mz

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Whnl,z 6,4167e-04 |m?
Mpl z,Rd 150,79 kNm
Unity check ,00 -

Shear check far Vy

According to EN 1993-1-1 article 6.2.6-and formula (6.17)

LR QN
NEMETSCHEK
Scia



Eta 1,20
|Av ~ 18,7017e-03 [m?
Vpl,y,Rd 1180,63 kN
Unity check | 0,00 -

Shear check for Vz
According to EN 1993-1-1 article 6.2.6 and formula (€.17)

Eta 1,20

Av 3,7750e-03 | m?
Vpl,z,Rd 512,18 kN
Unity check |0,10 -

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

Mpl,y,Rd [325,08 |kNm
Alpha 2,00
Mpl,z,Rd 150,79 |kNm
Beta 1,00

Unity check (6.41) = 0,15 + 0,00 = 0,15 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.
Note: Since the axial force satisfies both criteria (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1(4)

its effect on the moment resistance about the y-y axis is neglected.
Note: Since the axial force satisfies criteria (6.35) of EN 1993-1-1 article 6.2.9.1(4) its effect on the moment

resistance about the z-z axis is neglected.
The member satisfies the section check.

«::STABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 0,639 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio |24,47
Class 1 Limit 87,30
| Class 2 Limit 166,64
Class 3 Lirnit _1179,49

=> Internal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio |8,48
Class 1 Limit 9,00
Class 2 Limit 10,00
Class 3 Limit 13,78

=> Qutstand Flanges Class 1
=> Section classified as Class 1 for member buckling design

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.3 and formula (6.54)

LTB parameters

Method for LTB curve Alternative case
Cross-section plastic modulus Wpl,y |1,3833e-03 m?
Elastic critical moment Mcr 5482,81 kNm

Relative slenderness Lambda,rel, LT 0,24
Limit slenderness Lambda,rel,LT,0 0,40

Note: The slenderness or bending moment is such that Lateral Torsional Buckling effects
may be ignored according to EN 1993-1-1 article 6.3.2.2(4).

LTB length L 2,557 m
Influence of load position no influence
Correction factor k 1,00

Correction factor kw 1,00

LTB moment factor C1 1,83

LTB moment factor C2 0,01

LTB moment factor C3 1,00

Shear center distance d,z 0 mm
Distance of load application z,g 0 mm
| Mono-symmetry constant beta,y |0 mm
Mono-symmetry constant z,j 0 mm

Note: C parameters are determinedaccording to ECCS 1192006 / Galea 2002.

Bending and axial tension checic
According to EN 1993-1-3 article 6.3 ” IR
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Design tension force N,Ed 30,96 kN
| Design bending moment My,Ed -126,39 | kNm

Design bending moment Mz Ed 0,06 kNm_ |
Tension resistance Nt,Rd 2655,50 kN
Bending resistance Mb,y,Rd 325,08 KN |

| Bending resistance Mc,z,Rd,com 150,79 . |kNm !

Unity check =10,39 + 0,00 - 0,01 = 0,38 -

Shear Buckling check
According to EN 1993-1-5 article 5 & 7.1 and formula (5.10) & (7.1)

Shear Buckling parameters

Buckling field length a 19,200 m
Web unstiffened

Web height hw 262 mm
Web thickness t 9 mm
Material coefficient epsilon | 1,00

Shear correction factor Eta | 1,20

Shear Buckling verification

Web slenderness hw/t |30,82
Web slenderness limit | 60,00

Note: The web slenderness is such that Shear Buckling effects may be ignored
according to EN 1993-1-5 article 5.1(2).

The member satisfies the stability check.

19. Dimenzioniranje stupa

Linear calculation, Extreme : Global
Selection : All

Combinations : GSN2

Cross-section : Stup - CFCHS273X8

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B1016 [7,924 m |CFCHS273X8 [S235 |GSN2/1 [0,73 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.

The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

MEIEEIIIII-IIF

Gamma MJ for resistance of cross-sections - | 1,00
Gamima M1 for resistance to instabiiity 1,00
Gamma M2 for resistance of net sections 1,25
Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Cold formed

.iiSECTION CHECK::...

Classification for cross-section design
According to EN 1993-1-1 article 5.5.2
Classification for Tubular Sections
According to EN 1993-1-1 Table 5.2 Sheet 3

Maximum width-to-thickness ratio |34,13
Class 1 Limit 50,00
Class 2 Limit 70,00
Class 3 Limit 90,00

=> Section classified as Class 1 for cross-section design

The critical check is on position 0.000 m

Internal forces Calculated Unit

N,Ed -649,56 kN
Vy,Ed 0,00 kN
Vz,Ed 0,00 kN
T,Ed 0,00 kNm
My, Ed 0,00 kNm
Mz, Ed 0,00 kNm

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

A 6,6600e-03 | m?
Nc,Rd 565,10 kN
Unity check 0,42 -

The member satisfies the saction' check.
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..::STABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 0,000 m
Classification for Tubular Sections

According to EN 1993-1-1 Table 5.2 Sheet 3

| Maximum width-to-thickness -atio 34,13
Class 1 Limit 50,00
Class 2 Limit 70,00
Class 3 Limit 90,00

=> Section classified as Class 1 for member buckling design

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters Yy 2z

Sway type sway non-sway
System length L 7,924 7,924 m
Buckling factor k 1,06 1,06

Buckling length Lcr 8,420 8,420 m
Critical Euler load Ncr 1710,54 |1710,54 kN
Slenderness Lambda 89,83 89,83

Relative slenderness Lambda,rel 0,96 0,96

Limit slenderness Lambda,rel,0 0,20 0,20

Buckling curve C C

Imperfection Alpha 0,49 0,49

Reduction factor Chi 0,57 0,57

Buckling resistance Nb,Rd 885,12 885,12 kN

Flexural Buckling verification

Cross-section area A 6,6600e-03 | m?
Buckling resistance Nb,Rd |885,12 kN
Unity check 0,73 -

Torsional(-Flexural) Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Note: The cross-section concerns a CHS section which is not susceptible to Torsional(-Flexural) Buckling.

The member satisfies the stability check.
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6. PRORACUN SPOJEVA
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6.1. SPOJ STUPOVA S TEMELJEM

7\ Ned= 838 kN

/;

.

Slika 6.1: Skica spoja stup - temelj

Kontrola varova u spoju
Duljina vara za uzduznu silu
qud: 2'60: 120 cm

Provjera nosivosti vertikalnih ¢vornih limova:
debljina lima t= 20 mm

Nosivost na uzduznu silu:

Otpornost poprecnog presjeka

Otpornost na djelovanje uzduzne sile

A-f, 2.40.
r 2 2:80-235 1709 0(kN)

Nc,Rd = NpI,Rd =
M 1

Nosivost premasuje djelovanje, a izvijanje nije

moguce zbog ukrucenja iz drugog smijera.

Otpornost zavara u uvali za var a= 12 mm

f o 360
J3.08-125

I:W,Rd = - ’
\/§'ﬂw'7M

Duljina vara za poprec¢nu silu

1,2 240 = 3000 (kN)

Otpornost zavara u uvali za var a= 12 mm

f 360
J3.08-125

Fope =—=——a-l
\/§'ﬂw'7M

Kontrola nosivosti vijaka
Vijci u stupu 2xM36 kv. 10.9.

-0,8- 240 = 2000 (kN)

Djelujuca sila — posimicna sila Ngg= 354 KN /po jednom vijku

- otpornost vijaka na posmik:

Fon 4085

Fore =
R Ym1 1

Tt = 364,4 (kN)... zadovoljava
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- pritisak po omotacu rupe ¢vornog lima:

Fo re ~324,0-2
V1 1,25

Fore = =518,4 (kN) ... zadovoljava

Provjera nosivosti horizontalne plo¢ice:
Kontrola nosivosti vijaka
Vijci u plocici — sidra 4xM30 kv. S355
Djelujuca sila — vla¢na sila Ngg= 708 KN —177 kN / po jednom sidru
— posimicna sila Ngg= 180 KN —45 kN / po jednom sidru

- otpornost sidara na vlak:

2 2
e 0997 0930 7 s
Foog=—=— 4 4 = 2341 (kN)... zadovoljava
Va1 4V 1,25

- otpornost sidra na posmik:

F. re ~06-46-71
V1 125

Ford = =156,0 (kN) ... zadovoljava

- pritisak po omotacu rupe plocice:

Foee 25-a-f,-d-t 25.1,0-46-3-3

F —
RV 1,25 1,25

=828,0 (kN) ... zadovoljava

6.2. OSLONAC RESETKE NA UZDUZNI NOSAC UN
L Lé1&14&;(14{»(10 T Rezne sile:
v MEd,max:4O kNm
krak sile d= 21 cm

@ 9 501 MERY109
TSy | D HETA Spreg sila od momenta:
w1 #20mm 2mm L sa Med= 40,0 kNm Feq= MEd/d: 4000/21

ﬂ
1 09— P —2 s

2R s Fee= 190 kN
o w1
(DP5 M0x1dox10 s L] ""14nx14ox1o
. m/ ‘*““‘V %u Ved-= 57,3 kN

502

Slika 6.2: Skica oslonca resetke
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Kontrola nosivosti vijaka:

Vijci u spoju 4xM20 kv. 10.9.

Djelujuca sila — uzduzna sila Ngg= 95 kN /po jednom vijku
Djelujuca sila — posimicna sila Vgg= 15 kKN /po jednom vijku
- otpornost sidara na vlak:

Fv,Rk 220,5

F _ =
v,Rd Y 1’25

=176,4 (kN) ... zadovoljava

- otpornost vijaka na posmik:

F
Forg =—% = 1225 _ 98(kN) ... zadovoljava

Vw1 1,25

- pritisak po omotacu rupe ¢vornog lima:

F o 25a-f-dt 25.053.235-2.2

F o = = u =220 ! = 99,64 (kN)....

7w 1,25 1,25

Kontrola nosivosti plo€ice:

Savijanje plocice uslijed vlacne sile u vijcima
Feq= 190 kN

Moment savijanja u plo¢ici za krak d= 3,5 cm

Megg= Feq-d= 190-3,5= 665 kNcm

2  min
M, SWmin—fy:Wmin :1'1'MEd :bpl t
11 f, 6
win [L1-Mg, -6 1-665-
(o y :\/11 665-6 _1.94 (cm)
b, - f, 16-23.5

tpl 21194 (Cm) - tpl,odabrano:Zo(mm)

6.3. SPOJEVI POJASEVA I ISPUNA RESETKI

GP4> 149x14o§6 (GP4> 140X140X? '

ﬁH%

zadovoljava

—
rs - 90x00x5

90x90x5 - 90x80X5

Slika 6.3: Skica priklju¢ka ispuna na pojas resetke
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Osnovni materijal: Celik S235

Geometrija poprecnih presjeka:

h, =140 mm b, =140 mm t,=

h, =90 mm b,=90 mm t = varijabilno
h, =90 mm b,=90mm t,=

Kontrola priklju¢aka je obavljena tabelarno za cijelu krovnu resetku jer je geometrija
profila ista po segmentima, a rezne sile su uzete iz prora¢unskog modela. Popisani su
prikljucci te su uneseni u novu tablicu s geometrijom i reznim silama. Nakon toga su
provjereni uvjeti za primjenu EN 1993-1-8, tablica 7.8 i tablica 7.9. Posto su svi uvjeti bili
zadovoljeni, provjerena su dva moda otkazivanja, plastifikacija povrSine pojasa te

otkazivanje ispune.

Popis spojeva i njima pripadajucih reznih sila

popis spojeva | Nypa(tlak) | Ngge(viak) Nyze | Npgg(tlak) | Ny pg(vlak)

90x5 - 140x5 309 314 314 216 222
90x5 - 140x6 267 349 349 230 236
90x6 - 140x10 763 800 800 330 380

Tablica 6.1: Popis priklju¢aka i mjerodavnih reznih sila

Kriteriji za primjenu EN 1993-1-8, tablica 7.8 i 7.9. (uvjeti su dani u prvom redu
tablice)

™ | b B[ bee3s | bb026 | 055hybe<20 | 05<hb<20 | byty<3s
140 | 50 | o0 | 50 | 1300 0.64 1,00 1,00 30,00
140 | 50 [ o0 [ 50 | 1300 0.64 1.00 1.00 30,00
140 | 60 [ o0 [ 60 | 1300 0.64 1,00 1,00 30,00

Tablica 6.2: Kontrola uvjeta za primjenu norme

Plastifikacija povrSine pojasa

89.7% .k . f .t?2 .
NiRd_[ ro %oty .(2 B4 /1—ﬂj/ywl.o.9

@-p)-siné siné,

b, b, 0.4n [UO,Ed

=0 =1 k,=13-——<10 n= / k,=1.0.za
Y B b n i f }7M5

y0

viak
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l ¥ & =inE fy B |Alcm) o n kn MN1Rd uspafsdbal
1400 |0884882| 07738 | 235 | 0533 333 837 040 | 100 | 309633 0,70
1400 |0884882| 07738 | 235 | 0533 335 | 1042 | 044 | 097 |280574( 0,77
1167 (1471313 09931 | 235 | 0467 435 | 1754 | 075 | 0,79 | 38621 0,98

Tablica 6.3: Kontrola nosivosti za mod otkazivanja koji
se odnosi ha plastifikaciju povrsine pojasa

4. Lom ispune

N; rg =|:fyi 4 '(beff +b, 5y +%'(2hi _4ti)j/7M5:|'O'9

_ﬂfyo'tob <Db _ﬂfw'ti
bty £t o/t ft
o/to Tyih ittt o tyicth
beff beov rov N1FEd | uvsporedba
3214 50 0,53 303 32 073
3214 30 0,33 30332 0,78
3857 12 0,53 397 36 006

Tablica 6.4: Kontrola nosivosti za mod otkazivanja koji
se odnosi na lom ispune

Debljine varova

Varovi su proracunati da preuzimaju vlac¢ne sile u prikljucku, ali su ograniceni tako da

minimalna debljina bude 3 mm

duljina vara | debljinavara| Fwik FwRd | usporedba
320 3.5 2619 2003 023
320 3.3 2619 2003 023
320 4 2093 2304 0,14

Tablica 6.5: Debljine varova u pojedinim priklju¢cima
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7. GRADEVINSKI NACRTI
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7.1. GRADEVINSKI NACRTI ZA GLAVNI PROJEKT

7.1.1.
7.1.2.

Plan pozicija — Tlocrt i uzduZzni presjek nadstreSnice

Plan pozicija — Poprecni presjek nadstreSnice

7.2. GRADEVINSKI NACRTI ZA 1ZVEDBENI PROJEKT

7.2.1.
1.2.2.
7.2.3.
7.24.

7.2.5.
7.2.6.
7.2.7.
7.2.8.
7.2.9.
7.2.10
7.2.11
7.2.12
7.2.13
7.2.14
7.2.15
7.2.16
7.2.13
7.2.14

Plan pozicija kompletne nadstresnice
Plan pozicija dilatacije C1
Detalj spoja stupova i temelja
Detalj oslanjanja popre¢nog nosaca pozicije PN na uzduzni
nosac pozicije UN i detalj spoja stupa i popre¢nog nosaca
Detalj oslanjanja reSetke na uzduZzni nosa¢ pozicije UN
Detalj ¢vora reSetke u osi D
Detalj ¢vora reSetke u osi A
Detalj ¢vora resetke u osi G
MontaZni nastavak uzduZnog nosaca pozicije UN
. Montazni nastavak popre¢nog nosaca pozicije PN
. Stupovi pozicije S1, S21 S3
. UzduZni nosa¢ pozicije UN1
. Poprecni nosac¢ nosac pozicije PN1 i PN2
. Kljunovi resetki
. Resetka pozicije R1
. ReSetka pozicije R3
. Zatege

. PloCice

M 1:200
M 1:100

M 1:100
M 1:100
M 1:10
M 1:10

M 1:10
M 1:10
M 1:10
M 1:10
M 1:10
M 1:10
M 1:10 1:20
M 1:10 1:20
M 1:101:20
M 1:101:20
M 1:10 1:20
M 1:10 1:20
M 1:101:20
M 1:101:20
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7.3. ISKAZ MATERIJALA

7.3.1. Iskaz materijala za cijelu nadstreSnicu

Iskaz profila

Mass
Section Grade Length (mm)

Unit (kg/m) Total (kg)

CHS 273x8 S 235 415398,90 52,300 21725,37
HEA 300 S 235 191400,00 88,334 16907,19
HEA 700 S 235 357520,04 204,475 73103,91
L 110x110x10 S 235 25040,00 16,600 415,66
Q 140x140x10 S 235 395626,49 38,851 15370,56
Q 140x140x5 S 235 625451,26 21,108 13202,10
Q 140x140x6 S 235 252235,19 24,983 6301,62
Q 140x140x8 S 235 681814 47 32,019 21831,08
Q 90x90x4 S 235 85988,82 10,707 920,68
Q 90x90x5 S 235 831225,31 13,052 10849,46
Q 90x90x6 S 235 229303,53 15,398 3530,75
ROND 16 S 235 629080,00 1,580 993,95

Iskaz ploc€ica

Tablica 7.1: Sumarni iskaz profila cijele nadstre$nice

Mass
Position Section Length (mm) Number material

of element (kg) Total (kg)
pL1 Plate 10x112 182,43 L S 235 0,94 3,78
pl 2 Plate 10x95 184,61 16 S 235 0,92 14,1
pl 3 Plate 10x90 184,75 16 S 235 0,88 14,14
pl & Plate 10x9% 185,28 16 S 235 0,93 14,81
pl 5 Plate 10x90 189,93 8 S 235 0,93 7,48
pl 6 Plate 70x23 190,00 200 S 235 1,08 215,21
pl? Plate 10x100 192,39 L S 235 097 3,87
pl 8 Plate 10x90 192,80 16 S 235 0,90 14,35
pl9 Plate 10x90 192,80 16 S 235 0,90 14,35
pl 10 Plate 10x90 193,47 16 S 235 0,90 1l b
pt 1 Plate 10x90 193,54 16 S 235 0,91 14,52
pl 12 Plate 10x94 194,81 32 S 235 0,88 28,19
pL13 Plate 6x200 200,00 40 S 235 1,81 72,58
pl1k Plate 10x90 201,90 8 S 235 0,94 1,55
pL15 Plate 10x102 204,37 16 S 235 091 14,50
pL 16 Plate 10x110 205,11 16 S 235 0,88 14,05
pL17 Plate 12x160 210,00 80 S 235 3,07 245,82
pL18 Plate 8x420 257,00 120 S 235 5,17 620,45
pL19 Plate 10x146 262,00 80 S 235 2,93 234,24
pl 20 Plate 10x120 280,00 160 S 235 2,23 356,83
pL 21 Plate 12x160 280,00 80 S 235 4,13 330,26
pl 22 Plate 20x160 280,00 320 S 235 6,80 21%1,09
pl 23 Plate 8x300 340,00 40 S 235 6,22 248,87
pl 24 Plate 8x115 340,00 80 S 235 2,36 189,06
pl 25 Plate 8x143 400,00 20 S 235 3,51 70,12
pl 26 Plate 30x390 440,00 20 S 235 39,33 786,59
pl 27 Plate 20x300 500,00 60 S 235 2333 1399,55
pl 28 Plate 16x300 560,00 6L S 235 20,33 1301,01
pl 29 Plate 16x115 560,00 128 S 235 7,70 985,79
pl 30 Plate 10x240 560,00 6l S 235 10,32 660,58
pl 31 Plate 20x356 609,47 20 S 235 24,41 488,29
pl 32 Plate 20x150 609,47 20 S 235 12,47 249,k
pl 33 Plate 12x143 636,00 248 S 235 8,47 2100, 11
pl 34 Plate 8x143 636,00 20 S 235 5,64 12,4
pl 35 Plate 300x41 650,50 60 S 235 29,86 179164
pl 36 Plate 20x693 666,84 20 S 235 51,42 1028,42

Tablica 7.2: Sumarni iskaz plo¢ica cijele nadstre$nice
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Iskaz po sklopovima

Hass
Position Element name Humber Length Imml
of element Il Totd Ikl
1 Sub part - profile L 11011010 20 626,00 10,39 2083
2 Sub part - profile L 110x110x10 20 26,00 10,39 2nve3
01 0 ROHD 16 1nn 21300 626 L2361
oz 0 ROHD 16 a ELIT 635 50,83
03 0 ROHD 16 a 330,00 692 5538
06 0 ROHD 16 26 Lagnon T3z 175,61
[ 0 ROHD 16 26 Gh3non T8 198,88
[ 0 ROHD 16 ] 000 w0 63,97
L 0 ROHD 16 o LEE000 8,08 aza
0 0 ROHD 16 12 EUETR aan 106,76
na 0 ROHD 16 a s13000 898 e
oin 0 ROHD 16 3 stanon 10,00 L0017
KR 1 KR 0 fadxf0xS 3 #7087 15101 453,03
KR 2 KR 0 fadxf0xS o #7087 185,99 1859,90
KR 3 KR DL 160x160:5 o EERLR T we87 L6
KR & KR DL 160x160:5 & EERLR T we87 L6
KR & KR DL 160x160:5 1 EERLR T 186,90 185,90
KR & KR 0 fedxiGoxh 5 EERLRT) LEER 996,36
KR 7 KR 0 fedxiGoxh a EERLRT) 199,78 599,36
KR 8 KR 0 fedxiGoxh 2 EERLRT) 199,78 39956
KR 9 KR 0160316 0210 2 107 26600 FEERT)
KR 10 KR 0160316 010 1 #7087 267,79 267,79
KR 1 KR 016.0x 16 0x10 1 370,97 267,79 267,79
KR 12 KR 016.0x 16 0x10 2 370,97 267,83 535,65
KR 13 KR 016.0x 16 0x10 2 EERLR T 267,83 535,65
PH 1 PH HEA 300 20 BHO0,00 56172 WB3IG, 36
PH 2 PH HEA 300 mw TG00 630,71 LELRA TS
P Plate Plate bxZ00 &0 zonnn 181 1258
PLZ Plate Plate 8x3on 1) 360,00 6,22 268,87
PL3 Plate Plate 8x115 an 360,00 236 189,06
(N Plate Plate 16x300 [ 560,00 FEE] 1301,01
LS Plate Plate 162115 120 560,00 T 985,79
LB Plate Plate 10x260 [ 560,00 10,32 G058
LI Plate Plate 20x693 20 0156 127,66 552,71
LB} BO016 016 0x5 3 253,56 126070 erm
Rz BO016 016 0x8 mw 253,56 1529.67 1296, 70
[E] RO AG 0516 08 2 205351 153763 6149.73
[ RO AG 0516 08 2 205351 153763 6149.73
RS B0 160516 0x8 1 2105356 1537, 66 1537, 66
L BO016 0516 08 5 2105356 161633 LN E]
L) BO016 0516 08 2 2105356 162250 265,00
L) BO016 016 0x8 a 2105356 162250 WA, 50
L) B 016016010 H 2105356 22197 W261.95
LIl B 016016010 1 2105356 213z,15 21az15
LI R0 160x160x10 1 21053,56 213z,15 213215
Rz R0 46016010 2 205351 23130 W2h675
B3 R0 1a0xieoxin 2 2105356 213238 WZh6T5
51 5 CH5 273x8 20 LEIRG] L2562 851233
52 5 CHS 293x8 20 LACRRE] L2567 B512,33
513 5 CHS 273x8 20 TaLa? L2562 512,36
UK 1 UH HEA 700 H zanni 670,68 1361,36
UK 2 UH HEA 700 ] anoo,on 169690 0181, 38
L) UK HEA 700 2 anon,on 169690 1393, 19
UH & UK HEA 700 2 1noon,0n 21087 297,706
UH 5 UK HEA 700 1 1noon,0n 216501 216501
UH & UK HEA o0 b innon,00 210585 12635,08
UK 7 UK HEA o0 2 innon,00 2Ga a7 LZ97.70
UH & UH HEA 700 2 innon,00 2La a7 W29, 76
UK 9 UH HEA 700 H innon,00 2La a7 w2977
UH 10 UH HEA 700 1 innon,00 2La a7 2168,87
UK 1 UK HEA 700 1 1noon,0n 21087 21887
UH 12 UK HEA 700 1 1noon,0n 216501 216501
UH 13 UK HEA 700 1 oo on 2383,89 2383,89
UH 16 UK HEA o0 1 oo o 383,89 383,89
UH 15 UK HEA o0 1 126.80,01 268652 268,52
UH 16 UH HEA 700 1 126 80,01 268652 2a06,52
UH 17 UH HEA 700 1 15000,00 232,36 123236
UH 18 UH HEA 700 1 15000,00 232,36 123236
UK 19 UH HEA 700 1 1500000 269,28 z69.28
UH 20 UK HEA 700 1 1500000 269,28 269,20
Total mass |kgl 200998 36
Element mass lkgl 6951,56
Weld mass addtion |kl w1997
Tutal mass Ikl 20501833

Tablica 7.3: Sumarni iskaz materijala

po sklopovima cijele nadstresnice

UtroSak materijala po m? nadstre$nice:
g= 205018 / (179,0x24,2)= 47,3 kg/m?
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7.3.1. Iskaz materijala dilatacije C1

Iskaz profila

Mass
Section Grade Length (mm)
Unit (kg/m) Total (kg)
CHS 273x8 S 235 166159,78 52,300 8690,15
HEA 300 S 235 76560,00 88,334 6762,87
HEA 700 S 235 154960,02 204,475 31685,45
L 110x110x10 S 235 10016,00 16,600 166,27
Q 140x140x10 S 235 197381,91 38,851 7668,52
Q 140x140x5 S 235 99181,58 21,108 209354
Q 140x140x6 S 235 252235,19 24,983 6301,62
Q 140x140x8 S 235 282130,13 32,019 9033,55
Q 90x90x4 S 235 2866294 10,707 306,89
Q 90x90x5 S 235 343955,30 13,052 448943
Q 90x90x6 S 235 114651,77 15,398 1765,38
ROND 16 S 235 252800,00 1,580 399,42
Tablica 7.4: Sumarni iskaz profila dilatacije C1
Iskaz plo€ica
Mass
Position Section Length (mm) Number
of element (kg) Total (kg)
pL 1 Plate 10x97 185,28 16 0,93 14,81
pl 2 Plate 70x23 190,00 80 1,08 86,09
pl 3 Plate 10x90 192,80 16 0,90 14,35
pl &4 Plate 10x90 193,47 16 0,90 [T
pl 5 Plate 10x90 193,54 16 0,91 14,52
pl 6 Plate 6x200 200,00 16 1,81 29,03
pl# Plate 10x102 204,37 16 0,91 14,50
pl 8 Plate 12x160 210,00 34 3,07 104,47
pl 9 Plate 8x420 257,00 48 5,17 248,18
pl 10 Plate 10x146 262,00 32 2,93 93,70
pL 1 Plate 10x120 280,00 68 2,23 151,65
pl 12 Plate 12x160 280,00 34 4,13 140,36
pL 13 Plate 20x160 280,00 136 6,80 925,27
pl 14 Plate 8x300 340,00 16 6,22 99,55
pl 15 Plate 8x115 340,00 32 2,36 5,62
pl 16 Plate 8x143 400,00 8 3,51 28,05
pL 17 Plate 30x390 440,00 8 39,33 314,64
pl 18 Plate 20x300 500,00 24 23,33 559,82
pL 19 Plate 16x300 560,00 24 20,33 487,88
pl 20 Plate 16x115 560,00 48 7,70 369,67
pl 21 Plate 10x240 560,00 24 10,32 241,72
pl 22 Plate 20x356 609,47 8 24 41 195,31
pl 23 Plate 20x150 609,47 8 12,67 99,77
pl 24 Plate 12x143 636,00 100 8,47 847,06
pl 25 Plate 8x143 636,00 8 5,64 45,10
pl 26 Plate 300x41 650,50 24 29,86 716,66
pl 27 Plate 20x693 666,8L 8 51,42 411,37

Tablica 7.5: Sumarni iskaz plocica dilatacije C1
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Iskaz po sklopovima

Mass
Position Element name Number Length (mm)
of element (kg) Total (kg)
1 Sub part - profile L 110x110x10 8 626,00 10,39 83,13
2 Sub part - profile L 110x110x10 8 626,00 10,39 83,13
D1 D ROND 16 40 2130,00 4,24 169,44
D2 D ROND 16 8 3830,00 6,92 55,38
D3 D ROND 16 24 4430,00 1,87 188,88
D& D ROND 16 8 5130,00 8,98 .81
KR 1 KR Q 140x140x5 1 3370,97 151,01 151,01
KR 2 KR Q 140x140x5 1 3370,97 185,99 185,99
KR 3 KR Q 140x140x5 1 3370,97 186,90 186,90
KR & KR Q 140x140x6 5 3370,97 198,87 994,36
KR 5 KR Q 140x140x6 3 3370,97 199,78 599,34
KR 6 KR Q 140x140x6 2 3370,97 199,78 399,56
KR 7 KR Q 140x140x10 2 3370,97 266,88 533,77
KR 8 KR Q 140x140x10 1 3370,97 267,79 267,79
KR 9 KR Q 140x140x10 1 3370,97 267,19 267,19
PN 1 PN HEA 300 8 6000,00 541,72 433374
PN 2 PN HEA 300 A 140,00 630,711 2522,83
PL1 Plate Plate 6x200 16 200,00 181 29,03
PL 2 Plate Plate 8x300 16 340,00 6,22 99,55
PL 3 Plate Plate 8x115 32 340,00 2,36 15,62
Pl & Plate Plate 16x300 24 560,00 20,33 487,88
PLS Plate Plate 16x115 L8 560,00 1,70 369,67
PL6 Plate Plate 10x240 24 560,00 10,32 241,72
PL? Plate Plate 20x693 8 701,54 127,64 1021,09
R1 R Q 140x140x5 1 21053,54 1240,70 1240,70
R 2 R Q 140x140x8 1 21053,54 1529,47 1529,47
R3 R Q 140x140x8 1 21053,54 1537,64 1537,64
R & R Q 140x140x8 5 21053,54 1614,33 8071,63
RS R Q 140x140x8 2 21053,54 1622,50 3245,00
R 6 R Q 140x140x8 3 21053,54 1622,50 486750
R 7 R Q 140x140x10 2 21053,54 212397 424795
R8 R Q 140x140x10 1 21053,54 213215 2132,15
RS R Q 140x140x10 1 21053,54 2132,15 2132,15
S S CHS 273x8 8 181,18 425,62 340493
S2 S CHS 273x8 8 181,23 425,62 3404,93
S3 S CHS 273x8 8 184,07 425,62 340494
UN 1 UN HEA 700 2 10000,00 2148,87 429114
UN 2 UN HEA 700 6 10000,00 2105,85 12635,08
UN 3 UN HEA 700 2 10000,00 2148,87 429114
UN & UN HEA 700 1 12480,01 2686,52 2686,52
UN 5 UN HEA 700 1 15000,00 323234 323234
UN 6 UN HEA 700 1 12480,01 2686,52 2686,52
UN 7 UN HEA 700 1 15000,00 323234 323234
Total mass: (kg) 85112,68
Element mass: (kg) 38395,95
Weld mass addition (kg) 114,25
Total mass (kg) 87426,93

Tablica 7.6: Sumarni iskaz materijala
po sklopovima dilatacije C1

Utrodak materijala po m’ dilatacije C1:
g= 87426,93 / (77,3x24,2)= 46,7 kg/m?
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of element (ko) Total (kg
1 Sub part - profile L 110x110x10 20 626,00 10,39 207,83
2 Sub part - profile L 110x110x10 20 626,00 10,39 207,83
D1 D ROND 16 100 2130,00 4,24 42361
D2 D ROND 16 8 3470,00 6,35 50,83
D3 D ROND 16 8 3830,00 6,92 55,38
D& D ROND 16 24 4080,00 1,32 175,61
D5 D ROND 16 24 4430,00 1,87 188,68
D6 D ROND 16 8 4510,00 8,00 63,97
D? D ROND 16 [ 4560,00 8,08 32,30
D8 D ROND 16 12 5080,00 8,90 106,76
D9 D ROND 16 8 5130,00 8,98 .81
D1 D ROND 16 [ 5780,00 10,00 40,01
KR 1 KR Q 140x140x5 3 3370,9% 151,01 453,03
KR 2 KR Q 140x140x5 10 3370,97 185,99 1859,90
KR 3 KR Q 140x140x5 [ 3370,97 186,87 1Lt
KR & KR Q 140x140x5 [ 3370,9% 186,87 1Lt
KR 5 KR Q 140x140x5 1 3370,97 186,90 186,90
KR 6 KR Q 140x140x6 5 3370,9% 198,87 994,36
KR ? KR Q 140x140x6 3 3370,9% 199,78 599,34
KR 8 KR Q 140x140x6 2 3370,97 199,78 399,56
KR 9 KR Q 140x140x10 2 3370,9¢7 266,88 533,77
KR 10 KR Q 140x140x10 1 3370,97 261,79 261,19
KR 11 KR Q 140x140x10 1 3370,97 261,19 261,19
KR 12 KR Q 140x140x10 2 3370,9% 261,83 535,65
KR 13 KR Q 140x140x10 2 3370,97 267,83 535,65
PN 1 PN HEA 300 20 6000,00 541,72 10834,36
PN 2 PN HEA 300 10 40,00 630,H1 6307,07
PlL 1 Plate Plate 6x200 40 200,00 1,81 72,58
PlL 2 Plate Plate Bx300 40 340,00 6,22 248,87
PL3 Plate Plate 8x115 80 340,00 2,36 189,06
Pl & Plate Plate 16x300 64 560,00 20,33 1301,01
PLS Plate Plate 16x115 128 560,00 1,710 985,79
PL6 Plate Plate 10x240 64 560,00 10,32 660,58
PL? Plate Plate 20x693 20 701,54 127,64 2552,13
R1 R Q 140x140x5 3 2105354 1240,70 3722,10
R2 R O 140x140x8 10 2105354 1529,47 15294,70
R3 R Q 140x140x8 [ 21053 54 153743 6149,73
R& R Q 140x140x8 [ 2105354 153743 619,73
RS R Q 140x140x8 1 21053 .54 1537.,64 1537.64
R6 R Q 140x140x8 5 21053 54 1614,33 8071,63
R7 R O 140x140x8 2 2105354 1622,50 3245,00
RS R Q 140x140x8 3 21053 .54 1622,50 486750
RY R Q 140x140x10 2 2105354 212397 424795
R 10 R O 140x140x10 1 2105354 2132,15 2132,15
RM R O 140x140x10 1 21053 54 2132,15 2132,15
R 12 R Q 140x140x10 2 2105354 213238 426475
RT3 R Q 140x140x10 2 21053 .54 2132,38 4L264,75
S1 S CHS 273x8 20 181,18 425,62 851233
S2 S CHS 273x8 20 181,23 425,62 8512,33
S3 S CHS 2#3x8 20 84,07 425,62 851234
UN 1 UN HEA 700 2 3280,01 670,68 1341,36
UN 2 UN HEA 700 6 8000,00 1696,90 10181,38
UN 3 UN HEA 700 2 8000,00 1696,90 3393,19
UN & UN HEA 700 2 10000,00 2148,87 4291,
UN S UN HEA 700 1 10000,00 2165.81 2165.81
UN 6 UN HEA 700 6 10000,00 2105,85 12635,08
UN ? UN HEA 700 2 10000,00 2148,87 4291,
UN 8 UN HEA 700 2 10000,00 2148 8% 42917
UN9 UN HEA 700 2 10000,00 214887 4291,
UN 10 UN HEA 700 1 10000,00 214887 214887
UN 11 UN HEA 700 1 10000,00 2148 8% 2148 8%
UN 12 UN HEA 700 1 10000,00 2165,81 2165,81
UN 13 UN HEA 700 1 11000,00 2383,89 2383.89
UN 14 UN HEA 700 1 11000,00 238389 238389
UN 15 UN HEA 700 1 12480,01 2686,52 2686,52
UN 16 UN HEA 700 1 12480,01 2686,52 2686,52
UN 12 UN HEA 700 1 15000,00 323234 323234
UN 18 UN HEA 700 1 15000,00 323234 323234
UN 19 UN HEA 700 1 15000,00 3249,28 3249,28
UN 20 UN HEA 700 1 15000,00 3249,28 3249,28
Total mass: (kg) 200998,36
Element mass: (kg) 7495154
Weld mass addition (kg) 4019,97
Total mass (kg) 205018,33
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ZAHTJEV PROTUPOZARNE OTPORNOSTI:
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& o PLT PLT S B, 4 PLT \/ A e
& L N 7 A Mass
E" a8 20000 \;; 9800 "]L Position Element name Number Length {(mm)
4 # of element (kg) Total (kq)
‘ ‘ 1 Sub part - profile L 110x110x10 8 626,00 10,39 83,13
2 Sub part - profile L 110x110x10 8 626,00 10,39 83,13
‘ ‘ D1 D ROND 16 40 2130,00 4,24 169,44
D2 D ROND 16 8 3830,00 6,92 55,38
D3 D ROND 16 24 4430,00 7,87 188,88
D& D ROND 16 8 5130,00 8,98 .81
KR 1 KR Q 140x140x5 1 3370,9% 151,01 151,01
KR 2 KR Q 140x140x5 1 3370,97 185,99 185,99
KR 3 KR Q 140x140x5 1 3370,9% 186,90 186,90
KR & KR Q 140x140x6 5 3370,97 198,87 994,36
KR 5 KR Q 140x140x6 3 3370,97 199,78 599,34
lza me f,.lja 1:100 KR 6 KR Q 140x140x6 2 3370,9% 199,78 399,56
KR ? KR Q 140x140x10 2 3370,97 266,88 533,77
KR 8 KR Q 140x140x10 1 3370,9% 261,19 261,19
KR 9 KR Q 140x140x10 1 3370,9% 261,19 261,19
PN 1 PN HEA 300 8 6000,00 541,72 43337
PN 2 PN HEA 300 [ 140,00 6301 252283
PL1 Plate Plate 6x200 16 200,00 1,81 29,03
Pl 2 Plate Plate 8x300 16 340,00 6,22 99,55
PL3 Plate Plate 8x115 32 340,00 2,36 75,62
Pl & Plate Plate 16x300 24 560,00 20,33 487,88
PLS Plate Plate 16x115 48 560,00 1,10 369,67
PL6 Plate Plate 10x240 24 560,00 10,32 241,72
PL? Plate Plate 20x693 8 701,54 127,64 1021,09
T R1 R Q 140x140x5 1 21053 .54 1240,70 1240,70
R2 R Q 140x140x8 1 2105354 1529,47 152947
R3 R O 140x140x8 1 2105354 1537,64 1537,64
R& R Q 140x140x8 5 21053 54 1614,33 8071,63
RS R Q 140x140x8 2 2105354 1622,50 3245,00
R6 R Q 140x140x8 3 21053 .54 1622,50 486750
g R? R O 140x140x10 2 21053 54 212397 424395
RS R O 140x140x10 1 2105354 2132,15 2132,15
RY R Q 140x140x10 1 21053 54 2132,15 2132,15
S1 S CHS 273x8 8 81,18 425,62 3404,93
S2 S CHS 2713x8 8 181,23 425,62 340493
L S3 S CHS 273x8 8 184,07 425,62 3404 94
UN 1 UN HEA 700 2 10000,00 2148,87 4291,
UN 2 UN HEA 700 6 10000,00 2105,85 12635,08
UN 3 UN HEA 700 2 10000,00 214887 42911
UN & UN HEA 700 1 12480,01 2686,52 2686,52
UN S UN HEA 700 1 15000,00 323234 323234
UN 6 UN HEA 700 1 12480,01 2686,52 2686,52
UN? UN HEA 700 1 15000,00 323234 323234
Total mass: (kq) 85712,68
Element mass: (kg) 3839595
Weld mass addition (kg) 174,25
Total mass (kg) 87426,93
PROTUPOZARNA I ANTIKOROZIVNA ZASTITA: PREMAZIVANJE
ZAHTJEV TRAINOSTI ANTIKOROZIVNE ZASTITE: HIGH DURABILITY ( prema HRN EN ISO 12044-1:1998)
AGRESIVNOST SREDINE: C1 - LOW (prema tablici 1iz HRN EN SO 12044-2:1998)
ZAHTJEV PROTUPOZARNE OTPORNOSTI:
SADRZAJ LISTA:
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DILATACIJA C1
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GRABEVINA: STUDENT: SADRZAJ:
Pristani§na zgrada zraéne luke Dubrovnik Mario Sargevié 7.2. GRADEVINSKI NACRTI:
Zgrada "ABC" - Sortimica / Putnicki terminal xR KONSTRUKCIJA JUZNE
PROJEKT: Prof.dr.sc. Bernardin Pero3 NADSTRESNICE
Gradenje juzne nadstreSnice ispred zgrade
"B" i zgrade "C" DATUM:

FAZA PROJEKTA: lipanj, 2015. god.

IZVEDBENI PROJEKT
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| | | | | ! ! | Napomena:
| | | | Debljina vara u ¢vorovima reSetke se mijenja
| | Fm.o | | s Fn.o | s obzirom na debljine stijenki cijevi u évoru.
| | | I Varove uvijek izvoditi sa debljinom
I | | ! t=0,7x(minimalna debljina stijenke u spoju)
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GRADEVINA: STUDENT: SADRZAJ:
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Zgrada "ABC" - Sortirnica / Putnicki terminal MENTOR: KONSTRUKCIJA JUZNE
PROJEKT: Prof.dr.sc. Bernardin Peros NADSTRESNICE
Gradenje juzne nadstreSnice ispred zgrade
"B" i zgrade "C" DATUM:
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Napomena:
Debljina vara u évorovima reSetke se mijenja
s obzirom na debljine stijenki cijevi u évoru.
Varove uvijek izvoditi sa debljinom
t=0,7x(minimalna debljina stijenke u spoju)
. SADRZAJ LISTA:
/@ﬁ\; N\ DETALJ OSLANJANJA
N W
€ £y % POPRECNOG NOSACA POZICIJE
o) PN NA UZDUZNI NOSAC POZICIJE
\g | Y UN | DETALJ SPOJA STUPA |
e POPRECNOG NOSACA
M1:10
GRADEVINA STUDENT: SADRZAJ:
Pristani$na zgrada zracne luke Dubrovnik Mario Saréevié 7.2. GRADEVINSKI NACRT!I:
Zgrada "ABC" - Sortirnica / Putniéki terminal MENTOR: KONSTRUKCIJA JUZNE
PROJEKT: Prof.dr.sc. Bernardin Pero NADSTRESNICE
Gradenje juzne nadstreSnice ispred zgrade
"B" i zgrade "C" DATIM:
FAZA PROJEKTA: lipanj, 2015. god.
IZVEDBENI PROJEKT
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Napomena:

Debljina vara u ¢vorovima reSetke se mijenja
s obzirom na debljine stijenki cijevi u évoru.
Varove uvijek izvoditi sa debljinom
t=0,7x(minimalna debljina stijenke u spoju)

JE—— SADRZAJ LISTA:
N~ @\
< B 9 DETALJ OSLANJANJA
ey RESETKE NA UZDUZNI
— NOSAC POZICIJE UN
M 1:10
GRADEVINA: STUDENT: SADRZAJ:
Pristani§na zgrada zracne luke Dubrovnik Mario Saréevié 7.2. GRADEVINSKI NACRTI:
Zgrada "ABC" - Sortirnica / Putnicki terminal MENTOR: KONSTRU;(CUA JUZNE
NADSTRESNICE

PROJEKT:
Gradenje juzne nadstreSnice ispred zgrade
"B" i zgrade "C"

Prof.dr.sc. Bernardin Pero$

FAZA PROJEKTA:
IZVEDBENI PROJEKT

DATUM:
lipanj, 2015. god.
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Napomena:

Debljina vara u évorovima redetke se mijenja
s obzirom na debljine stijenki cijevi u &voru.
Varove uvijek izvoditi sa debljinom
t=0,7x(minimalna debljina stijenke u spoju)

SADRZAJ LISTA:
M1:10

GRADEVINA: STUDENT: SADRZAJ:
Pristani§na zgrada zraéne luke Dubrovnik Mario SarGevi¢ 7.2. GRABEVINSKI NACRTI:
Zgrada "ABC" - Sortirnica / Putnicki terminal MENTOR: _AOZm._.wcmAn_.; JUZNE
PROJEKT: Prof.dr.sc. Bernardin Pero NADSTRESNICE
Gradenje juzne nadstresnice ispred zgrade
"B" i zgrade "C" DATUM:

FAZA PROJEKTA: lipanj, 2015. god.

IZVEDBENI PROJEKT
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DETALJ CVORA RESETKE U OSI A
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Napomena:
Debljina vara u évorovima redetke se mijenja
s obzirom na debljine stijenki cijevi u &voru.
Varove uvijek izvoditi sa debljinom
t=0,7x(minimalna debljina stijenke u spoju)
SADRZAJ LISTA:
DETALJ CVORA RESETKE
UOSIA
M1:10
GRABEVINA: STUDENT: SADRZAJ:
Pristani$na zgrada zraéne luke Dubrovnik Mario Sargevi¢ 7.2. GRABEVINSKI NACRTI:
Zgrada "ABC" - Sortirnica / Putnicki terminal MENTOR: _AOZm._.wcmAn_.; JUZNE
PROJEKT: Prof.dr.sc. Bernardin Peros NADSTRESNICE
Gradenje juzne nadstresnice ispred zgrade
"B" i zgrade "C" . DATUM:
FAZA PROJEKTA: lipanj, 2015. god.
IZVEDBENI PROJEKT
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Napomena:

Debljina vara u évorovima reSetke se mijenja
s obzirom na debljine stijenki cijevi u &voru.
Varove uvijek izvoditi sa debljinom
t=0,7x(minimalna debljina stijenke u spoju)

PROJEKT:
Gradenje juzne nadstreSnice ispred zgrade
IIBII i zgrade llcll
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M1:10
GRADEVINA STUDENT: SADRZA!:
Pristani$na zgrada zraéne luke Dubrovnik Mario Sarcevié 7.2. GRADEVINSKI NACRTI:
Zgrada "ABC" - Sortirnica / Putnicki terminal MENTOR: KONSTRUKCIJA JUZNE
NADSTRESNICE

Prof.dr.sc. Bernardin Pero$

DATUM:
FAZA PROJEKTA: lipanj, 2015. god.

IZVEDBENI PROJEKT
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Napomena:
Debljina vara u évorovima reSetke se mijenja
s obzirom na debljine stijenki cijevi u &voru.
Varove uvijek izvoditi sa debljinom
t=0,7x(minimalna debljina stijenke u spoju)
U SADRZAJ LISTA:
/\\; = d @\x\
755 /\“% \ @}\
< 0 %9 MONTAZNI NASTAVAK
&
e UZDUZNE GREDE
M1:10
GRADEVINA: STUDENT: SADRZAJ:
Pristani$na zgrada zraéne luke Dubrovnik Mario Sarcevié 7.2. GRADEVINSKI NACRTI:
Zgrada "ABC" - Sortirnica / Putnicki terminal MENTOR: KONSTRUKCIJA JUZNE
PROJEKT: Prof.dr.sc. Bernardin Pero NADSTRESNICE
Gradenje juzne nadstreSnice ispred zgrade
IIBII i ngade llcll DATUM
FAZA PROJEKTA: lipanj, 2015. god.
IZVEDBENI PROJEKT
list 7.2
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Napomena:

Debljina vara u évorovima reSetke se mijenja
s obzirom na debljine stijenki cijevi u &voru.
Varove uvijek izvoditi sa debljinom
t=0,7x(minimalna debljina stijenke u spoju)

SADRZAJ LISTA:
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POZIClhe itN
GRADEVINA: STUDENT: SADRZAJ:
Pristani$na zgrada zraéne luke Dubrovnik Mario Sarcevié 7.2. GRADEVINSKI NACRTI:
Zgrada "ABC" - Sortirnica / Putnicki terminal MENTOR: KONSTRUKCIJA JUZNE
PROJEKT: Prof.dr.sc. Bernardin Peros NADSTRESNICE
Gradenje juzne nadstreSnice ispred zgrade
IIBII i zgrade llcll [.)ATU.M:
FAZA PROJEKTA: lipanj, 2015. god.
IZVEDBENI PROJEKT
list 7.210.
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S 1S5 CHS 273x8 30D 150

| | VIl ing/ ny 1via. Wy
Position=5 1  Number=B  Mass-Total=3404,93(kg)
pLY Plate 8x420 2 S 235 257,00 10,34
pL 18 Plate 20x300 1 S 235 500,00 2333
pl 26 Plate 300x&1 1 S 235 650,50 29,86
s CHS 273x8 1 S 235 692331 52,300 362,09
425,62
PROTUPOZARNA | ANTIKOROZIVNA ZASTITA: PREMAZIVANJE
ZAHTJEV TRAINOSTI ANTIKOROZIVNE ZASTITE: HIGH DURABILITY ( prema HRN EN ISO 12944-1:1638)
AGRESIVNOST SREDINE: C1 - LOW (prema tablici 1iz HRN EN SO 12944-2:1998)
ZAHTJEV PROTUPOZARNE OTPORNOSTI:
S 3 S (HS 273x8 30 1:50
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Position Section Number Grade Length (mm)
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Position=KR 1  Number=1  Mass-Total=151,01(kg)
dp & Q 160x140x5 1 S 235 320594 21,108 67,67
o5 Q 140x140x5 1 S 235 332465 21,108 70,18
pl Plate 10x120 1 S 235 280,00 2,23
pl 12 Plate 12x160 1 S 235 280,00 413
pl 13 Plate 20x160 1 S 235 280,00 6,80
151,01
Position=KR 2  Number=1 Mass-Total=185,99(kg)
dp 5 Q 140x140x8 1 S 235 320594 32,019 102,65
aps Q 140x140x5 1 S 235 3324,65 21,108 70,18
pL 1t Plate 10x120 1 S 235 280,00 223
pl 12 Plate 12x160 1 S 235 280,00 413
pl 3 Plate 20x160 1 S 235 280,00 6,80
185,99
Position=KR 3  Number=1 Mass-Total=186,90(kg)
dp 5 Q 140x140x8 1 S 235 320594 32,009 102,65
a5 Q 140x140x5 1 S 235 3324,65 21,108 70,18
pl ? Plate 10x102 1 S 235 204,37 0.91
pL 1t Plate 10x120 1 S 235 280,00 2,3
pl 12 Plate 12x160 1 S 235 280,00 4,13
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186,90
Position=KR & Number=5  Mass-Total=994,36(kg)
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pl 12 Plate 12x160 1 S 235 280,00 4,13
pl 13 Plate 20x160 1 S 235 280,00 6,80
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Position=KR 5 Number=3  Mass-Total=599,34(kg)
dp 5 Q 140x140x8 1 S 235 320594 32,019 102,65
ap 6 Q 140x140x6 1 $ 235 332465 24,983 83,06
pl? Plate 10x102 1 S 235 204,37 0,91
pl Plate 10x120 1 S 235 280,00 2,23
pl 12 Plate 12x160 1 S 235 280,00 41
pl 13 Plate 20x160 1 S 235 280,00 6,80
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Position=KR 6 Number=2  Mass-Total=39956(kg)
dp 5 Q 140x140x8 1 S 235 320594 32,009 102,65
gp 6 Q 140x140x6 1 S 235 3324,65 24,983 93,06
pl # Plate 10x102 1 S 235 204,37 091
pLi Plate 10x120 1 S 235 280,00 2,23
pl 12 Plate 12x160 1 S 235 280,00 413
pl 3 Plate 20x160 1 S 235 280,00 6,80
199,78
Position=KR #  Number=2  Mass-Total=533,7#kg)
dp 6 Q 140x140x10 1 S 235 320594 38,851 124,55
g ? Q 140x140x10 1 S 235 3324,65 38,851 12917
pl Plate 10x120 1 S 235 280,00 2,23
pl 12 Plate 12x160 1 S 235 280,00 413
pl 3 Plate 20x160 1 S 235 280,00 6,80
266,88
Position=KR 8  Number=1  Mass-Total=267,79kg)
dp 6 Q 140x140x10 1 S 235 320594 38,851 124,55
gp ? Q 140x140x10 1 S 235 332465 38,851 129,17
pl ? Plate 10x102 1 S 235 204,37 0.91
pl Plate 10x120 1 S 235 280,00 223
pl 12 Plate 12x160 1 S 235 280,00 4,13
pl 13 Plate 20x160 1 S 235 280,00 6,80
267,79
Position=KR 9  Number=1  Mass-Total=267 79{kg)
dp 6 Q 140x140x10 1 S 235 3205,94 38,851 124,55
ap? Q 140x140x10 1 S 235 3324,65 38,851 12917
pl ? Plate 10x102 1 S 235 204,37 0.91
pL 1t Plate 10x120 1 S 235 280,00 2,3
pl 12 Plate 12x160 1 S 235 280,00 4,13
pl 13 Plate 20x160 1 S 235 280,00 6,80
267,79
PROTUPOZARNA | ANTIKOROZIVNA ZASTITA: PREMAZIVANJE
ZAHTJEV TRAINOSTI ANTIKOROZIVNE ZASTITE: HIGH DURABILITY ( prema HRN EN ISO 12044-1:1998)
AGRESIVNOST SREDINE: C1 - LOW (prema tabiici 1 iz HRN EN ISO 12944.2:1998)
ZAHTJEV PROTUPOZARNE OTPORNOSTI:

SADRZAJ LISTA:

KLJUNOVI RESETKI

M 1:20 1:10

GRADEVINA:
Pristanidna zgrada zraéne luke Dubrovnik
Zgrada "ABC" - Sortirnica / Putnicki terminal

PROJEKT:
Gradenje juzne nadstreSnice ispred zgrade
"B" i zgrade "C"

STUDENT:
Mario Sarcevié

MENTOR:
Prof.dr.sc. Bernardin Pero%

FAZA PROJEKTA:
IZVEDBENI PROJEKT

SADRZAJ:

7.2. GRADEVINSKI NACRTI:
KONSTRUKCIJA JUZNE

NADSTRESNICE

DATUM:

lipanj, 2015. god.

list 7214




M 1.£0

4168 200 19083 CEDEN A7, 1485 ,
T 1 7
GD G~ 3 D P DI DN G
P8 ) P T S e B L e | o s e [ e e oy e e e bt & e
T 2 E @D—"
74t u,171 f ggzoqj, 1990 " 7300 " 7294 ql, 1996 42 194 ) 4120, 1225 p140,
47 = - 21054 (P13 )"0/ \ds6 65/ \20 pL8 .
l[
Pogled sprijeda, 1 kom, R 1
M 1:.20
L33, 2400 I 2400 1L 2400 1 2400 1L 2400 1 2400 I 2400 1L 2400 I 1605 L
1 L 1 L 1 L 1
-~
8
-~
/
// Napomena:
p Varovi oznateni
\ | na listu 7.25.

Pogled sprifeda, 3 kom, gp 2

Pogled sprijeda, 1 kom, dp 1 Pogled sprifeda, 1 kom, dp 7 Pogled sprijeda, 17 kom, gp 1 M 1.20 Pagled spryedaf, 3 kom, gp 8 Pogled sprijeda, 3 kom, gp 11 Pogled sprijeds, 1 kom, i 1 Pogled sprijeds, 1 kom, i 4 Pogled sprijeda, 1 kom, i 7 Pogled sprijeda, 1 kom, i 10 Pogled sprijeda, 1 kom, i 13
M 1:20 M 1:20 M 1:20 M 120 M 1:20 , , M 1:20 M 1:20 M 1:20
M 120 M 120 :
134, 716 140,
| | | I o — L 9623 L L 11286 L o)
8 S W SO d__ e 4 3 R A . 1 i [To] - < (= | ]
R — i g =R " .. | .. | =34 = + R - % '
g \ | g | E 2 ¥
q,,14oq,, 1 4;5345 " ¥ 18820 ¥ 130,14 - | i i | ‘—I : : ll 11 138 114 219 k 842 k * 891 + , %63 \
L [=] | ]
"i 1965 1'120":: S A F — ] HE F 20 + 4y 9602 | o 145 ! 153 | ——F— & c,o;t | | i | | "oilt I |
4 £24 i 3 ir o 1 | ’ s L 891 L
- s L = T S 219 842 71 7
s;lt o — 18580 v T | ‘;r ’ ;i i =t + F 4 963 L
g [T e — —-- 45 ” L " o 138 114 .
1 3 I 18820 qj. + 4 i 4 9623 ¥ ) 11286 | 4 p - . Pogled odozgo, 1 kom, i 10
] g ogled odozgo, 1 kom, i 4 Pogled odozgo, 1 kom, i 7 ¢ ’ ;
40, 1225 A2, ported o . 1 4 990 4 88y M 517 20 9 M .‘17 20 g M 120 Il;og’].'lzeg odozgo, 1 kom, i 13
* 1485 " Pogled odozgo, 1 kom, dp 7 0gieg odozgo, om, gp Pogled odozgo, 3 kom, gp 8
M 1:20 M 1-20 Pagled OdOZgO, 3 kom, gp 2 M 1:20 Zag.lzeod Odozgo, 3 kom, gp 11 Pagled adozgo, 1 kam, i 1
M 120 ' M 120
Pogled odozgo, 1 kom, dp 1
M 120
Posled e 1 k : 37 Pogled sprifeda, 1 kom, i 42
Pogled jeda, 1 k | 28 i ] ogled sprijeda, om, | :
ogied sp ryMe 7'?2' 0 om, 1 Pogled sp r;{f‘;; 07 kom, i 31 Pogled sprijeda, 1 kom, i 34 g P f,, 1.20 M 120
Pogled sprijeda, 1 kom, i 16 Pogled sprijeda, 1 kom, i 19 Pogled sprijeda, 1 kom, i 22 Pogled sprijeda, 1 kom, i 25 M 120 167 | 2270 "
M 1:20 M 1:20 M 120 M 120 12 1475 L 169, L 211y 2128 L . 2207 21 b 4
4 4 5 1 . 2151 L 200 ! T X i
1 1 1 i S
o ll I e < = %r : : a < ; ; =) ; ; =) II : : o : :
Olt %lt | I § i | I aF | i | ‘;t R i i i i § g’zt B i L 2247 4189
] 20 1 1 1085 4 4 1101 ! 4 1204 4 18 16;38 t + 20942339 204 L 226 | 2126 L 0 ) 42j234 t + 2437 +
S | | 9 k L L L ! ! ! + 2
Olt | | %lt i i i I i og: | i i i T | i 4 L 4| i t = t I L | 1 i H i i i i i
H —] o | I L S | | H 1 — &
f = f + 1085 + k 1101 ! ) 1204 ) J : — a | | g — %ﬁ : 199 4 2217 !
| ! ! 12y, 1475 162, L 202 | 2137 . L 2207 L 208 4 o o437 .
' ”ﬂ 1656 /I 4 4 /I . + 2151 + 191 + 1 2424 /I 1 + +
Fogied odozgo, 1kom, 116 Pogled odozgo, 1 kom, i 19 Pogled odozgo, 1 kom, i 22 Pogled odozgo, 1 kom, i 25 + F + — + IL 2351 . 4 1
M 1.20 M 1:.20 M 1.20 ' Pogled odozgo, 1 kom, i 42
Pogled odozgo, 1 kom, i 28 Pogled odozgo, 1 kom, i 31 . Pogled odozgo, 1 kom, i 37 M 1:20
M 1:20 M 1.20 Pogled odozgo, 1 kom, i 34 M 1:20
M 120
Pogled sprijeda, 1 kom, i 43 Pogled sprijeda, 1 kom, i 46 Pogled sprijeda, 1 kom, i 49 Pogled sprijeda, 1 kom, i 54
M 120 M 1.20 M 1:20 M 120 Pogled sprijeda, 136 kom pl 13, Plate 20x160 Pogled sprijeda, 34 kom pl 8, Plate 12x160 Pogled sprijeda, 34 kom pl 12, Plate 12x160
Pogled sprijeds, 68 kom pl 11, Plate 10x120 M 1:10 M 110 M 110
4207 4 2235 4 4 2287 4165, 4 2377 4175 1 (13, 2381 1| M 110
: & : & : & :: n . . 5 % | 5
11 K | | | = — 210 280
4 2258 4184 4 4184y 2268 4 4156 4 2397 D ) 2308 155, ) - 1, ¥ 280 ¥ L A— ¥ s
L 2442 ) ) 2452 ) ) 2553 ) o ! i
7 7 7 7 7 + k 2553 | 1622 /_43_ M o g 118 ;?1(1518 ﬁ = § 1918 /":)' 1918 /¢ 3 §
i I ; ; I i't [ : : | | i“ [ : : T 1 S I | : : ] i & 1922 ?{’:)' 1022 '¢ " 1918 /ﬁl} /} 1918 -l M
1 | a — | a —1 i — N ' \ / ) =) T 1918 9 g
— 24 + L 2087 158, ) 2317 L 168, 165 2389 ) - ] 210 W % 200
’ o ’ T o ’ e 210 L
k 2442 + 4 2452 4 ¥ 2553 L k 2553 L ¥ 280 ¥ 0 ¥ 280 #
Pogled odozgo, 1 kom, i 43 Pogled odozgo, 1 kom, i 46 Poaled odozao. 1 kom. i 49 Pogled odozgo, 1 kom, i 54 ;0.117.%‘1 odozgo, 68 kom pl 11, Plate 10x120 Pogled odozgo, 136 kom pl 13, Plate 20x160 Pogled odozgo, 34 kom pl 8, Plate 12x160 Pogled odozgo, 34 kom pl 12, Plate 12x160
M 1.20 M 1:20 o M0 o T M 120 o | M 110 M 110 M 110

| | | VI Ry | 1ovat Wy’
Position=R 1  Number=1  Mass-Total=1240,70{kg)
dp 1 Q 140x140x5 1 S 235 148491 21,108 31,34
dp 7 Q 140x140x5 1 $ 235 18820,00 21,108 397,25
gp 1 Q 140x140x10 1 S 235 143,78 38,851 5,59
gap 2 Q 160x140x5 1 § 235 990,42 21,108 20,91
gp B Q 140x140x5 1 $ 235 962254 21,108 203,11
ap 1l Q 160x140x5 1 § 235 11285,97 21,108 238,23
i Q 90x90xk 1 $ 235 15329 10,707 164
| & Q 90x90xk 1 S 235 218,67 10,707 2,34
i? Q 90x90xk 1 $ 235 841,88 10,707 9,01
i10 Q 90x90xk 1 § 235 890,84 10,707 9,54
i3 Q 90x90xk 1 § 235 963,48 10,707 10,32
i16 Q 90x90xk 1 $ 235 996,02 10,707 10,66
i19 Q 90x90xk 1 S 235 1085,08 10,707 11,62
i22 Q 90x90xk 1 $ 235 101,21 10,707 1,99
125 Q 90x90xk 1 § 235 120441 10,707 12,90
i28 Q 90x90xk 1 § 235 1656,00 10,707 17,13
i 31 Q 90x90xk 1 § 235 2339,18 10,707 25,05
i 34 Q 90x90xk 1 S 235 2351,18 10,707 25,17
i37 Q 90x90xk 1 $ 235 2424 42 10,707 25,96
i 42 Q 90x90xk 1 S 235 2436,64 10,707 26,09
i 43 Q 90x90xk 1 § 235 244222 10,707 26,15
i 46 Q 90x90xk 1 § 235 2452,20 10,707 26,26
i 49 Q 90x90xk 1 § 235 2552,82 10,707 27,33
i 54 Q 90x90xk 1 $ 235 255341 10,707 21,34
pl 8 Plate 12x160 2 S 235 210,00 6,15
pl Plate 10x120 3 § 235 280,00 6.69
pl 12 Plate 12x160 1 $ 235 280,00 4,13
pl 13 Plate 20x160 3 § 235 280,00 20,41
1240,70
PROTUPOZARNA | ANTIKOROZIVNA ZASTITA: PREMAZIVANJE
ZAHTJEV TRAINOSTI ANTIKOROZIVNE ZASTITE: HIGH DURABILITY ( prema HRN EN SO 12044-1:1998)
AGRESIVNOST SREDINE: C1 - LOW (prema tablici 1iz HRN EN ISO 12944-2:1998)
ZAHTJEV PROTUPOZARNE OTPORNOSTI:

R 1R Q 140x140x5 3D 150
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GEODEZIJE
T 1000 SPLIT, MATICE HRVATSKE 15 M 1:20 1:10
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rogicad ovudsdo, 1 nom, v J | | | | | et | elal Wy
M 1:20 ) Position=R 3  Number=1 Mass-Total=1537,64{kg)
Pogled sprijeda, 16 kom pl 7, Plate 10x102 dp 2 Q 140x140x8 1 § 235 1484,91 32,019 4155
28 12 9 8 M 110 dp 8 Q 140x140x8 1 $ 235 18820,00 32,019 602,60
qﬂza‘ézo* 4552 P zaé 20, 2340 i 1157 120, 208 . - op 1 Q 140x160x10 1 § 235 143,78 38,851 559
1 1 1 — T i ‘# op 2 Q 160x140x5 1 § 235 990,42 21,108 20,91
p 35
pl & SB ap 8 Q 140x140%5 1 S 235 9622,54 21,108 203,11
° />\ Pl_3 L _/@ ° Fi ! PLBL gp 11 /— W g = b gp 1 Q 140x140x5 1 S 235 11285,97 21,108 238,23
________________________ e o g e e e =3 i —= = 18 A i2 Q 90x90x5 1 s 235 153,29 13,052 2,00
35 | 35 ) 2 LA Y is Q 90x90x5 1 5 235 218,67 13,052 285
— 1254 — # 1996 #£2 194 20, 1225 4140, ™ i9 Q 90x90x5 1 S 235 841,88 13,052 10,99
21054 20/ | U6 65/ \20 " 8 I i1 Q 90x90x5 1 s 235 890,84 13,052 1,63
g 8 g o : - ‘
) i35 l65 Tﬁ éi[ %;I’» i 14 Q 90x90x5 1 s 235 963,48 13,052 12,58
Pogled sprijeda, 1 kom, R 3 L 204 i1 Q 90x90x5 1 S 235 996,02 13,052 13,00
M 120 i 20 Q 90x90x5 1 § 235 1085,08 13,052 14,16
| 23 Q 90x90x5 1 S 235 1101,21 13,052 1,37
Lx\wzgs 429 32 40 4 28 Za%eod odozgo, 16 kom pl 7, Plate 10x102 - pp— ] e — pp p—
167 194 2087 420 2090 " 18&.3;&* 25 2045 90, 2047 , 219 [ ,L 192 , 1271 (140, ' 129 0 90x90:3 ! S 2% 1656.00 13,052 2161
o ! " ! T i 32 Q 90x90x5 1 § 235 2339,18 13,052 30,53
— Y i35 Q 90x90x5 1 § 235 2351,18 13,052 30,69
B S L I 38 Q 90x90x5 1 s 235 2426 42 13,052 s
: ' i 40 Q 90x90x5 1 § 235 2436,64 13,052 31,80
i b Q 90x90x5 1 S 235 242,22 13,052 31,88
T2 I 43 Q 90x90x5 1 s 235 245220 13,02 32,01
i 50 Q 90x90x5 1 S 235 2552,82 13,052 3,32
= Pogled sprifeda, 16 kom pl 4, Plate 10x90 i 52 Q 90x90x5 1 § 235 255341 13,052 3333
M 1:10 pl 1 Plate 10x97 2 § 235 185,28 185
pL3 Plate 10x90 2 S 235 192,80 1,9
% pl & Plate 10x90 2 S 235 193,47 181
= i S N B < Shid e ! QYD : C > | pL S Plate 10x90 2 S 235 19354 182
__________________________ 0. o r - 7 ' N +—18 pL? Plate 10x102 1 S 235 204,37 0,91
: ' L pL 8 Plate 12x160 2 s 235 210,00 6,15
4182 61, L 11 Plate 10x120 3 § 235 280,00 6,69
’ ° 0 1 pL 12 Plate 12x160 1 S 235 280,00 4,13
21054 1 SI 1922 f _ﬁ;— ;t i pl 13 Plate 20x160 3 S 235 280,00 20,41
i D 1537,64
. ) ) ) ) ) Pogled sprijeds, 12 kom, i 2 Pogled spriieda, 12 kom, i 5 Pogled sprijeds, 12 kom, i 8 Pogled sprijeda, 12 kom, i 11 Pogled sprijeda, 12 kom, i 14 , 193 PROTUPOZARNA | ANTIKOROZIVNA ZASTITA: PREMAZIVANJE
Pogled spr !/Eda: 12 kom, dp 2 Pogled sprijeda, 12 kom, dp 8 Pogled sprijeda, 17 kom, gp 1 Pogled sprifeda, 3 kom, gp 2 Pogled sprijeda, 3 kom, gp 8 Pogled sprijeda, 3 kom, gp 11 g PrY ) g P {1 . M 1:20 M 1:.20 M 1.20 ZAHTJEV TRAINOSTI ANTIKOROZIVNE ZASTITE: HIGH DURABILITY (proma HRN EN IS0 12644-1:1298)
M 1.20 ! M 1:20 M 120 M 1.20 :20
M 1.20 M 1:20 . M 1:.20 . Poaled od. 16 k [ 4 Plate 10x90 AGRESIVNOST SREDINE: C1 - LOW (prema tablici 1 iz HRN EN ISO 12044-2:198)
ag €d o ozg o’ om p ’ are X ZAHTJEV PROTUPOZARNE OTPORNOSTI:
S S ————— _ M 110
gI  — S — 1-- I B — ____QI - 31 34, 716 F140, " 9623 " " 11286 " = % i S i[r glt I e—— +_,_§ i‘t E ] ifr S e —————— - }
| | = = ] 3 b 891 b
| | i 219 ) 842 ) q id e 963 e
A0, 1345 ’ ) 18820 ) 30414 _._._/A_._._._._._._._._._._._._._._.\\_._._gI S — R *_,_?_I N e — ]L_._gi 138,44 = J J + 4
L . L i ! A0 ¢ i 152 IS | S S - f 3-- & o -
o ] | | +) L 990 L 14 9602 134, 11145 |
L 1365 20, B T — e # # qul. 'IJ' Ao 4 _,_ L %'V L 891 I'
g 4 | 3 i'v N | 3 219 4 ¥ 842 " % 7 ¥ 963 ¥
T T = N R N I - o] o S O I ?_I
gI B FH— —- 4 ’os 18580 A2 Ny 'I i “I L ::: : Pogled odozgo, 12 kom, i 5 Pogled odozgo, 12 kom, i 8 Pogled adozgo, 12 kom, i 11 Poaled odozdo. 12 kom. i 1 Pogled sprijeda, 16 kom pl 3, Plate 10x90
Il k1) ‘II' 18820 0[]' _*_*_ 41'1344]' 716 ‘II'14D‘II' ql' 9623 ‘I]' 'II' 11286 ‘II' H M 1:20 ’ . M 1:20 ’ ’ M 1: 20 M g: 20 g ’ ’ M 1.. 10
q],140q|, 1225 qlﬂZOq], " 990 ¥
M 1.20 M 1.20 g go, , gp M 120 M 1.20
Pogled odozgo, 3 kom, gp 2 M 1.20 ' 193
Pogled odozgo, 12 kom, dp 2 M 120 *TF
M 1.20
Pogled sprijeda, 12 kom, i 29 .. : .. . 131, 61
M 120 Pogled sprijeda, 12 kom, i 32 Pogled sprijeda, 12 kom, i 35 Pogled sprijeda, 12 kom, i 38 Pogled sprijeda, 12 kom, i 40 +———F
Pogled sprijeda, 12 kom, i 23 M 120 720 120 720
Pogled sprijeds, 12 kom, i 20 g P .IM 1.,2 ; h Pogled sprijeda, 12 kom, i 27 12 1475 L 169, SI % :I‘t N
Pogled sprijeda, 12 kom, i 17 M 1.20 ' M 1:20 T 42 2128 ; ¥ 2151 200 " 2207 p 28 467 210 P 2
M 1:20 % I 183
_._._.& ....................... T k\_’" . N H
glt _._.‘_ ......................................... _|._._ % {_ ;_'} -| ir( S ] i _._.7‘{ ________________________ :_: _______________________ 74._._ i'r _'_'N ....................... H_._._._._._._._._._._._._\K._._ ir‘ _._._.\\._. ______________________ _i._:}._._._._._._._._._._._._._.\_._._ i _._.7/_._ ....................... H_ ....................... 7_/_ _— i'r
P —___—_—_—_—— ) Y D N _ 418 53 5
i e ——— 4-- i t 1 } " 1101 " 2 1'2;4 'rb + o5 ﬂ'; 5 2004 L 25 26 2126 ¥ 190, 2234 - " 247 4189, Il;a%ebd odozgo, 16 kom pl 3, Plate 10x90
L 996 L * 1085 # %l‘t e — J-- + + K K " 2339 " # 2351 # » 2424 ¥ » 2431 §3 '
! i | 1 Il Il | | I
i —~—~|— ..................................... _|._._ i _,_,|_ ......................................... _I,_,_ ql' o1 ) 8’% "_'I' ....................... Hom e _I__ ._._] ........................... _IHI_ ....................... H_ ..... H._. i _,_,H _______ H, ....................... I_I ________________________________ _I._._ i B {I_.I ...................... ”_ ..... _”_._ ir‘ _._.|_ ............................. I.I ....................... H ....... H._._ i'v _._.H ..... H ....................... : : ............................. _I._._ i'r
" 996 " . 1085 . " 1204 " 12 1475 4160, 12y, 188 2128 ql, " 2151 jwe 1 " 2207 194 12 4158 2219 "
’ ’ ;oglzeod odozgo, 12 kom, i 23 * 1650 £ PR 2339 , , 2361 L " 2424 o, 5 2437 "
Pogled odozgo, 12 kom, i 17 Pogled odozgo, 12 kom, i 20 ' Pogled odozgo, 12 kom, i 27 .
M 120 M 1:20 M 120 ;0577% odozgo, 12 kom, i 29 ;aglzeg odozgo, 12 kom, i 32 Zaglzeod odozgo, 12 kom, i 35 Pogled odozgo, 12 kom, i 38 Pogled odozgo, 12 kom, i 40
' ' M 120 M 120 Pogled sprijeds, 136 kom pl 13, Plate 20x160
Pogled sprijeda, 12 kom, i 44 Pogled sprijeda, 12 kom, i 47 Pogled sprijeda, 12 kom, i 50 Pogled sprijeds, 12 kom, i 52 Pogled sprieds, 16 kom pl 1, Plate 10%97 posted <orieds. 1 kom ol 5 Plafe 10x30 Dosied soriieds. 3 kam of 8. Plate 12x160 M 110
M 120 M 120 M 120 M 120 Mo Pogled sprijeds, 68 kom pl 11, Plate 10x120 Pogled spriieda, 34 kom pl 12, Plate 12x160 P e, e A
' M 1:10 M 10 ' ' . .
* 207 ¥ 2235 ¥ " 2287 ¥ 155‘{, " 2317 " 175 " * 173'[1, 2381 " 1627 i % i % ) - ) P SADRIAJ LISTA:
| | S | | | | o . . N 1 9 @é@j@\@ <\§>\\
e = e FIEEEEE Y | s g e P — —== % . By 8 79
| | N i 185, . 280 . ” 280 " *—F +—=— 1022 1R M 2 H@ ;%ﬂ}m o
¥ 2258 ¥ 184 ¥ ¥ 184 ¥ 2268 ¥ 156 |, 2397 ) ) 2398 1, 155, 106 1 280 1 111 1622 /_4}_ 1622 é g e \@i}(gﬁ‘w@/@/ RESETKA - POZ R3
L | L 9 L #H*‘ Wo T VA4
* 2442 £ ¥ 2452 * * 2553 * ¥ 2553 * - ! ! 1018 gl 1618 > g 2 *Lkﬁ* 1818 7:)‘-1(1)18 / S § =] S
SR s S——— T ——— ] I e——— T m———(— ] 5 % 1922 2 N o 1018 & " A 5 e e
H H» |I-I + i {- —!-I} H H i ] H ....................... H ..... _"_,_ i _._"_ ..... H, ....................... I_|I _____________________________ I_._ i 81 ﬁ $ E% { 3 EI 1918 3 SI i i %8 = . 280 . KATEDzﬁﬁDzaAQAPEJ_EL:IAEE?E‘EE:%T%SET%KCUE M 1:20 1:10
N~ =] D 1 9
1 1844T 2235 * * 2287 416, " 2317 L, 166, 163 |, 2390 L 123 .62 3% 210 1622 © N L GRADEVINA: STUDENT: SADRIAJ:
11 ! vl " L 210 istanig : i arlo Saréevié 7.2. GRADEVINSKI NACRTI:
* 2442 * * 2 * * 2553 * ¥ 2553 * 181 PO N e — —t 4 4 Pogled odozgo, 136 kom pl 13, Plate 20x160 ;;f;::'s,';;;g’angt,’:‘,:';‘; ;"::t,ﬂz:,r ::,n,,',l;nm ::ENTOR_ KONSTRUKCIJA JUZNE
M 110 PROJEKT: Prof.dr..sc. Bemnardin Pero$ NADSTRESNICE
: : . . Pogled odozgo, 34 kom pl 8 Plate 12x160 Gradenje juzne nadstresnice ispred zgrade
/,?10517:1500’ odozgo, 12 kom, i 44 Pag!ed odozgo, 12 kom, i 47 Pog'led odozgo, 12 kom, i 50 Pag!ed odozgo, 12 kom, i 52 Pogled odozgo, 16 kom pl 1, Plate 10x97 ;o%lieod odozgo, 68 kom pl 11, Plate 10x120 Pag:led odozgo, 34 kom pl 12, Plate 12x160 Pag.led odozgo, 16 kom pl 5, Plate 10x90 M g 0 9 P "B" i zgrade "C" N AT
M 1:20 M 1.20 M 1.20 M 1:10 M 110 panj, 2015. g
M 1:10 IZVEDBENI PROJEKT
‘ ‘ ‘ | list  7.216.
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I Vgleu Jvduady, Vv huily, W |

M 1:.20
60
130, 1940 "
1 35 1

. G~

B -

o <

o~ pl 2

130, 2000 £

L 2130 "

1 1

Pogled sprijeda, 40 kom, D 1
M 1:20
48

|,13:j|, 1952 )

T 11 1
pl 2

D
L 2130 "
1 1

Pogled sprijeda, 80 kom pl 2, Plate 70x23
M 1:10

1922
=% q
, 190
——rs %%
12 179
, 190

Pogled odozgo, 80 kom pl 2, Plate 70x23
M 1:10

rogled OULZU:,ZOU Kom, U £ M 1:20
80 = /
430, L 3640 . ‘Ib130'llo " . 4940 "
| 9 35 1 -
N~ ._._._._._._._._._._._._._._._._._._._._._._._._._._._._.}}_ ........................................................................... - :¥ 2 3 _¢_,L-"_._._._.[_2. _____________________________________________________________________________________________________________________________________________________________________________________________ o# D 2 D ROND 16 3D 1:50
95 3 - F "
3700 L 430, 5000 5
3830 1 q], 5130 q],
Pogled sprijeda, & kom, 0 2 Pogled sprijeda, 8 kom, D 4
M 1.20 M 1.20
48 48
‘3 ‘j D 2 D ROND 16 3D 1:50
0[]'1 300[ 0[]' 3652 l[l' ‘[101 30'[ ‘[l, 4952 'I]'
P ~— ._._._._._._._._._._._._._._._._._._._._._._._._._._._.>: ___________________________________________________________________________ if pl 2 %
3 — --- 4
¥ 3830 * ¥ 5130 "
Pogled odozdo, 24 kom, D 3
M 1.20 . Pogled jeda, 8 k d?2
Pogled sprijeda, 40 kom, d 1 ogled sprijeds, & kom,
ogied sp ”Jf, ;_"20 om. M 1:20 D 4 D ROND 16 30 150
% :
‘[1,130‘[1,'}, 35 - 4240 ‘[I' I — : _: ....................... o % TTEEE T : _: ''''''''''''''''''''''' =T i
d3 M~
L. S ’?‘# jF 'IJ' 2000 ‘JI' ql' 8700 ql'

T 4 *
£ 4430 #
Pogled sprifeda, 24 kom, D 3
M 1:.20

48
1,1311, 4252 L
T 11 7

Pogled sprifeda, 24 kom, d 3 Pogled sprijeda, 8 kom, d 4

M 1:20 M 1:20
______________________ . R —
" 4300 , * 5000 "

N

| | il Whg/ iy Tvlial Wy
Position=D 1  Number=40  Mass-Total=169,44{kg)
d1 ROND 16 1 $235 2000,00 1,580 3,16
pL 2 Plate 70x23 1 S 235 190,00 1,08
4,24
Position Section Number Grade Length (mm) Mass
Unit (kg/m) Total (kg)
Position=D 2  Number=8  Mass-Total=55,38(kg}
d2 ROND 16 1 S 235 3700,00 1,580 5,85
pl 2 Plate 70x23 1 S 235 190,00 1,08
6,92
Position Section Number Grade Length (mm) Mass
Unit (kg/m) Total (kg)
Position=D 3  Number=24  Mass-Total=188,88kg)
d3 ROND 16 1 $ 235 £300,00 1,580 6,719
pL 2 Plate 70x23 1 S 235 190,00 1,08
1,87
Position Section Number Grade Length (mm) Mass
Unit (kg/m) Total (kg)
Position=D & Number=8 Mass-Total=#181(kg)
d&4 ROND 16 1 § 235 5000,00 1,580 1,90
pl2 Plate 70x23 1 $ 235 190,00 1,08
8.98
PROTUPOZARNA | ANTIKOROZIVNA ZASTITA: PREMAZIVANJE
ZAHTJEV TRAINOSTI ANTIKOROZIVNE ZASTITE: HIGH DURABILITY ( prema HRN EN ISO 12944-1:1998)
AGRESIVNOST SREDINE: C1 - LOW (prema tablici 1 iz HRN EN SO 12044-2:1998)
ZAHTJEV PROTUPOZARNE OTPORNOSTI:
SADRZAJ LISTA:
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M 1:20 1:10
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Zgrada "ABC" - Sortirnica / Putniéki terminal MENTOR: KONSTRUKCIJA JUZNE
PROJEKT: Prof.dr.sc. Bernardin Pero$ NADSTRESNICE
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Pogled odozgo, 8 kom, Pl 7

Pogled sprijeda, 8 kom, Pl 7 M 1.20
M 1.20 pl 22
* pl 17
& (\o T & -
S S\ A T | A
8 j 3
* gF Bl "@2;'_@" ~ ——

156 , 200 }150 20 L

Pogled sprifeda, 8 kom pl 22, Plate 20x356

M 120
%
b 609 b
7 7
L 469 140,
| =
[
S 8
2 1039 & ¥ s
© pr N
= 1839 =
b 422 k188 ,

L 508 , 102
L L

Pogled odozgo, 8 kom pl 22, Plafe 20x356
M 1.20

Pogled sprifeda, 8 kom pl 17, Plate 30x390

M 1:.20
* 440 *
1839 S
1639 | - \}
T | 1939 =
1039 | & % g

Pogled odozgo, 8 kom pl 17, Plate 30x390
M 1.20

Pogled sprijeda, 8 kom pl 27, Plate 20x693

M 1:.20
1839 1639
1639 ; N 839 i
1 667 1
1 ]
51, , 184 |, 432 |,
195 386
&
R o
o)
8 2
8 8
-

543 123,
L |

)

l[

Pogled odozgo, 8 kom pl 27, Plate 20x693

M 1:.20
Pogled sprijeda, 8 kom pl 23, Plate 20x150
M 1:.20
" 609 "

ll
g
g
£

240 , 369
1 1

Pogled odozgo, 8 kom pl 23, Plate 20x150
M 1:.20

Pogled sprijeda, 24 kom, Pl 6

M 1.20
—_ SJF
£ 560 *

Pogled odozdo, 24 kom, Pl 6

M 1.20
+ v+ v g
G+ L1 &
|, 560 1
o o

Pogled sprijeda, 24 kom pl 21, Plate 10x240

M 1:10
%
1 560 I
1 1
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1622 /¢ 1622 f; ;
1922 | 2 4L

Pogled odozgo, 24 kom pl 21, Plate 10x240
M 1:10

Pogled sprifeda, 24 kom, Pl 4
M 1:.20

Pogled odozdo, 24 kom, Pl 4

M 1.20
Reaic il oSt §
pl 19 }———r
o oo
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*

Pogled sprifeda, 24 kom pl 19, Plate 16x300
M 1:10
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Pogled odozgo, 24 kom pl 19, Plate 16x300
M 110

Pogled sprijeda, 16 kom, Pl 2
M 120

Pogled odozdo, 16 kom, Pl 2
M 1.20

44 44

@, ,,| 8

+4 ++

Pogled sprifeda, 16 kom pl 14, Plate 8x300

M 1:10
1 40 1
« 1
1622
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e T
1622
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o | A T
192%

50,70 , 100 1,70 .50,

J 340 l
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Pogled odozgo, 16 kom pl 14, Plate 8x300
M 1:10

Pogled sprijeda, 8 kom, 1
M 1:.20

N 626 N

Pogled odozgo, 8 kom, 1

M 120 Pogled sa strane, 8 kom, 1
M 1:.20
'[b 626 'Ilo
BB
T . i b i
pr i M pr1

Pogled sprifeda, 8 kom, pr 1
M 1.20

Pogled sa strane, 8 kom, pr 1
53, ,120 180 05 M 1:.20

Pogled odozgo, 8 kom, pr 1
M 1.20

| el AR L LA Tolal Wy

Pogled sprijeda, 48 kom, Pl 5
M 1:.20

) 560 N
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M 1:.20
pl 20
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1 1

Pogled sprijeda, 48 kom pl 20, Plate 16x115
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Pogled odozgo, 48 kom pl 20, Plate 16x115
M 1:10

Pogled sprijeda, 32 kom, Pl 3
M 1.20

Pogled odozdo, 32 kom, Pl 3
M 1:.20

Pogled sprijeda, 32 kom pl 15, Plate 8x115
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Position=Pl 1  Number=16  Mass-Total=29,03(kg)
pl 6 Plate 6x200 1 S 235 200,00 1,81
1,81
Mass
Position Section Number Grade Length {mm)
Unit (kg/m) Total (kg)
Position=Pl 2  Number=16  Mass-Total=99,55(kg)
pl 14 Plate 8x300 1 S 235 340,00 6,22
6,22
Mass
Position Section Number Grade Length {(mm)
Unit (kg/m) Total (ko)
Position=Pl 3  Number=32  Mass-Total=75,62(kg)
pL 15 Plate 8x115 1 S 235 340,00 2,36
2,36
Mass
Position Section Number Grade Length (mm)
Unit (kg/m) Total (kg)
Position=Pl &4 Number=24 Mass-Total=48788(kg)
plL 19 Plate 16x300 1 S 235 560,00 20,33
20,33
Mass
Position Section Number Grade Length (mm)
Unit (kg/m) Total (kg
Position=Pl 5 Number=48 Mass-Total=369,67{kg)
pl 20 Plate 16x115 1 S 235 560,00 1,70
1,70
Mass
Position Section Number Grade Length (mm)
Unit (kg/m) Total (kg)
Position=Pl 6 Number=24  Mass-Total=247,72kg)
pl 21 Plate 10x240 1 S 235 560,00 10,32
10,32
Mass
Position Section Number Grade Length {mm)
Unit (kg/m) Total (kg)
Position=Pl 7  Number=8  Mass-Total=1021,09(kg)
pl 17 Plate 30x390 1 S 235 440,00 39,33
pl 22 Plate 20x356 1 S 235 609,47 24,41
pl 3 Plate 20x150 1 S 235 609,47 12,47
pl 27 Plate 20x693 1 S 235 666,84 51,42
127,64
Mass
Position Section Number Grade Length (mm)
Unit (kg/m) Total (kg)
Position=1 Number=8  Mass-Total=83,13(kq)
pri L 110x110x10 1 S 235 626,00 16,600 10,39
10,39
Mass
Position Section Number Grade Length (mm)
Unit (kg/m) Total (kg
Position=2 Number=8  Mass-Total=83,13(kg)
pr 2 L 110x110x10 1 S 235 626,00 16,600 10,39
10,39
Pl 7 Plate 20x693 30 1:.20
PROTUPOZARNA | ANTIKOROZIVNA ZASTITA: PREMAZIVANJE
ZAHTJEV TRAJNOSTI ANTIKOROZIVNE ZASTITE: HIGH DURABILITY ( prema HRN EN ISO 12844-1:1998)
AGRESIVNOST SREDINE: C1 - LOW (prema tablici 1z HRN EN ISO 12944-2:1998)
ZAHTJEV PROTUPOZARNE OTPORNOSTI:
SADRZAJ LISTA:

PLOCICE

M 1:20 1:10
GRADEVINA: STUDENT: SADRZAJ:
Pristani&na zgrada zraéne luke Dubrovnik Mario Sarcevié 7.2. GRADEVINSKI NACRTI:
Zgrada "ABC" - Sortirnica / Putnicki terminal ;o KONSTRUKCIJA JUZNE
PROJEKT: Prof.dr.sc. Bernardin Pero$ NADSTRESNICE
Gradenje juzne nadstreSnice ispred zgrade
DATUM:

IIBII i Zgl'ade llcll

FAZA PROJEKTA:
IZVEDBENI PROJEKT

lipanj, 2015. god.
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