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REPUBLIKA HRVATSKA

ZUPANLISKI SUD U ZAGREBU

Zagreb, Trg Nikole Subiéa Zrirskog 5
PREDSIEDNIK SUDA

Broj: 4 Su-1427/14
Zagreb, 15, prosinca 2014. g

RIESENJE

Predsjednik Z\rpmqskcg sada u Zagrebu, odlufujusi povodom zahijeva Marka
Gazzaria za ponovno imenovanje stalnim- sudskim vjeltakom za graditeljstvo i procjenu
nekretnina, 1ia temelju. Slanka 126. stavak 4. Zakona o sudumma_(_NamdueNomn&lSlB_)_u —_—
vezi sankom 12 Pravtlnikno stalnim sudskim vjeStacima (NN br. 38/14),

rijesioje

Nakon $te je utvrdeno da ne postoje zapreke iz &l 2. st. 2. Pravilnika o stalnim
sudskim vje¥tacima Marko Gazzari, dipl.ing.grad, iz Zagreba, Stanfifeva 1, ponovno se
imenuje stelnim sudskim vjeltakom 22 -GRADITELISTVO I PROCIENU
NEKRETNINA na vrijeme od Zetiri godine.

O tome obavijest:
1, Marko Gazzeri

. 2. Ministarstve pravosuda

3. U spis .

REPUBLIKA HRVATSKA

HRVATSKA KOMORA
INZENJERA - GRADEVINARSTVA
13000 Zagreb, Ulica grada Wukcvara 271

KLASA: 102-02/16-01/335
URBROJ:  500-00-16-2
Zagreb, 21. sipnja 2016.

Hrvatska komora inZenjera gradevirarstva -na temefju Clanka 159.

Zakona o opéem upravnomn postupku {"Narodne novine”, br. 47/09), po zahijevu koji je
podnio Marko Gazzai, dipling.grad., Zagreb , STANCICEVA 1, izdaje

Uvidom u sluZbenu evidenciju koju wodi Hrvatska komora inzenjera
gradevinarstva razvidno je da je Warko Gazzari, diplinggrad., Zagreb.
upisan u Imenik oviaStenih inZenjera gradevinarstva, s danom upisa
16.06.1899. godine, pod rednim brojem 130, te je stekao pravo na upcrabu
strukovniog naziva “oviaSteni. inZenjer gradevinarstva™, zaposien u:

Ova potwrda se mozZe koristiti samo u svitwu dokazivanja da je imenovani &ian

POTVRDU
1.
STANOGRAD STUDIO d.o:0., , Zagreb.
2.
Hrvatske komore inZenjera gradevinarstva.
3.

Naknada za administrativne troSkove u iznosu od 35,00 kn { slovima: irideset
pet kuna) poTar. br. 4. Odluke o naknadama za usluge koje prnuza Hrvaiska
komora inZenjera gradevinarstva, upladena je u korist rafuna Hrvaiske
komore nZerjera gradevinarstva broj: 2360005-11020875598

Glavna tajnica

~L -

ole inZenjera gradevinarstva
-3 e

&ana Rupic, dipl.iur.




- REPUBLIKA HRVATSKA
TREOVAZKI SUD' U ZAGREBU

IZVADRK IZ SBDSXOG REGISTRA

SUBJEKT UPISA
: MBS:
i 080415454
i OIEB:
: 52281734807
TVRTKA

2 STENOGRED STUDIC drulivo 3

ograniéenom odgovornosddéu za

nadzor i projektiramije

2 STANOGRAD STUDIO d.o.o.
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emnika

"

OSNIVAZI/CZANCVI DRUGSTVA:

Marko Sazzari, CIB: 418(C5731378
Zagreb, Stancifeva 1
- jedini osmivad d.c.c.

OSOBE OVLASTENE ZA ZASTGPANJE:

Republike Austrije 7
2 HMarko Gazzari, OIB: 43i8C5751378
PRAVNI OBLIK: Zagreb, Standideva 1
I . TN P = 2 -~ direktor
1 druStvo s ograpicenom odgovornoséu 2 — zastupa pciedinalne i szmestalne
PREDI‘E—E.J& *POSIJOVANJA: L. - ) . 5 ikzna Sauha, OIB: 74145738312
z " —z3 1’.1:[:\:1'1:[6 .-nn?pmﬁn +rrrki Zagreb,; Standideva 1
¢ - kuprja i prodaja robe . . ) 5 — prokurist
1 = - obavljanje trzgovalkog posredcvarja na cdomalem i 5 < oc ukom osnivaZa s denom 21.05.2815.codine
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) 3F - g:;]s“lagj{ "'upravr;‘!an:!a"nekretninom i-odriavante- - - -- TEMELJNI KAPTTAL:
retriina — ;
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5 * - PruZanje usluga u trgovini 2 Qdltkom &€lana drusStva od 18.03.2602. i
5 * - Turistidke usluge u rautickem tufizma csnivarju v cijelosti. Profisceni te
5 * ~ Turisti®ke usluge u ostalim oblicima turistilke isprava.
poruds 4 {dlvkom Skuoitine od 13.05.20C
5 — Ostale turistifke usluge var snzde Izjava druStva [precisée
5 = Taristidke usluge koje ukljuluju 3porisko- izwjenjena cdredba ¢ posliowmc] adre
rekreativne ili pustolovne aktivmosti cdredbz o predmetu poslevanja - die
5 - Pripremanje hrane i pruZanje asluga prehrane tekst Izjave drultva od 13.02.2004. ;c**av
5 = - Pripremenje i usluZivanje pic¢a i napitaka u -zkirke isprava.
5 * - Pruzanje uslunga smjedtaja 5 Izjeva drudtva od 13.8&%.2054.godine, izeienjena od
5 = - Pripremanje hrane za potzo§nju i dgom mjestn Skup3tine od 2:1.05.2015.gcdine i to &1. \,_
sa ili bez uSlJZlVa’lja {u pr oznom sredstwy, poslevanja, usvojen potpeni tekst Izja :
na priredbama i sl.) i opskfba tom hranom 1 21.G5.2015.codine, dostawijen sudu i
{&atering) S { isprava. )
5 * - Bielatnost javaoga ces_tévr;og prijsvoza pu s / I
ili tereta u unutarnjem cestovnom prg FINANCIGSKA IZVSESCA: H
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T eu 36.06.13 Z¢14
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STANOGRAD STUDIO d.o.0. GLAVNI PROJEKT - KONSTRUKCIJA
Ulica Republike Austrije 7, Zagreb Investitor; AQUACHEM d,o.0. td.: 124/16
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Temeljem Zakona o gradnji R.H. (NN RH 153/13)Stanograd Studio d.o.0. donosi :

RJESENJE br. 124/16

O IMENOVANJU PROJEKTANTA

MARKO GAZZARI dipl.ing.grad. i

sa rjeSenjem broj UP/I-360-01/99-01/130 od 25.09.1999. upis u imenik "ovlaSteni
inZenjer gradevinarstva" imenuje se na duznost projektanta konstrukcije:

Gradevina:
GOSPODARSKA GRADEVINA
SKLADISNA HALA |
ZA BAZENSKU TEHNIKU
Ivani¢-Grad
Nova industrijska cesta
na k.C.br. 3629/1, 4066/2,
k.o. Ivani¢-Grad

Investitor:
AQUACHEM d.o.o.
za proizvodnju i trgovinu
Ivanié-Grad
JalSeveclki odvojak 17
OIB:17436320396
Projekt:
Gradevinski projekt
td. 124/16

Zagreb, prosinac 2016.

Direktor:

Marko Gazzari, d.i.g.

OIB: 52281734807 e-mail: stanograd.studio@zg.t-com.hr; URL: www.stanograd.hr ; MB 1600052; tel/fax: 01/375-88-00



STANOGRAD STUDIO d.o.0. GLAVNI PROJEKT - KONSTRUKCIJA

Ulica Republike Austrije-7, Zagreb————

—Investitorr AQUACHEM-d;0:0:

tel/fax: 01/375-88-00 Gradevina; GOSPODARSKA GRADEVINA - SKLADISNA HALA

Gradevina:

GOSPODARSKA GRADEVINA

SKLADISNA HALA ZA BAZENSKU TEHNIKU
Ivanié-Grad, Nova industrijska cesta

na k.&br. 3629/1, 4066/2, k.o. Ivanié-Grad

Investitor:
AQUACHEM d.o.o.
za proizvodnju i trgovinu
Ivanié-Grad, JalSevelki odvojak 17
OIB:17436320396
Projekt:
Gradevinski projekt
td. 124/16
Projektant konstrukcije: Marko Gazzari, dig

Na temelju Zakona o gradnji (NN RH 153/13) GRADEVINSKI PROJEKT daje

II

III

=

941

I1ZJAVU

ime ovlastenog inZenjera:
Marko Gazzari, dig; samostalni ovlasteni inZenjer; r.b. 130

oznaka projekta

GOSPODARSKA GRADEVINA, SKLADISNA HALA ZA BAZENSKU
TEHNIKU, td: 124/16

ovaj projekt je uskladen s:

Zakonom o za$titi na radu (NN RH 93/14)

Zakonom o za$titi od pozara (NN 92/10)

Zakonom o gradnji (NN 153/13)

Tehnicki propis za betonske konstrukcije (NN RH br. 139/09, 14/10,
125/10, 136/12)

Tehnicki propis za zidane konstrukcije (NN RH br. 01/07)

Tehnicki propis za spregnute konstrukcije od ¢elika i betona (NN br.
119/09 1 125/10)

Tehnicki propis za eliéne konstrukcije

(NN br. 112/08., 125/10., 73/12., 136/12.)

—tdol24T6
z.0.p.: AH-16




STANOGRAD STUDIO d.o.o. GLAVNI PROJEKT - KONSTRUKCIJA g
Ulica-Republike-Austrije-7;-Zagreb—— Investitor-r AQUACHEM-d.0:0; tdo124/16———
tel/fax: 01/375-88-00 Gradevina: GOSPODARSKA GRAPEVINA - SKLADISNA HALA z.0.p.; AH-16

Projektirani vijek trajanja konstrukcije

Razred 3 — Konstrukcije zgrada i druge uobicajene konstrukcije —
prema HRN EN 1991-1

Zahtjevani proracunski uporabni vijek > 50 godina

IzloZenost ovisno o uvjetima okolifa

(prema Eurokodu 2)
Razred 1 — Suhi okoli$ - unutra$njost stambenih ili uredskih zgrada
Razred 2 — Vlazni okoli% — s mrazom,;

- vanjski elementi izloZeni mrazu

- elementi u neskodljivom tlu, ili vodi izlozeni mrazu

- unutrasnji elementi u velikoj vlazi izloZeni mrazu

(prema HRN EN 206-1)

Razred oznake — 2 — Korozija uzrokovana karbonizacijom
XC1 - Beton unutar gradevine s niskom vlagom zraka
XC2 — VlazZna, rjede suha — Povr§ina betona izloZena
dugotrajnom dodiru sa vodom; temelji — temelji samci i trake
XC3 — Umjereno vlazna — Beton unutar gradevina s
umjerenom ili niskom vlaZnosti zraka. Vanjski beton zastien
od kise

Najmanja debljina zastitnog sloja za obi¢ni beton (Eurokod 2)
Pri upotrebi Celika za armiranje, te razreda izloZenosti oznake
2 —najmanyji zastitni sloj ~ 25 mm

Projektiranje trajnosti podrazumijeva definiranje i izvedbu betonskih elemenata
odgovarujée otpornosti, a u osnovi se sastoji u ispunjavanju
tri zahtjeva koji se odnose na:

- maksimalan vodocementni faktor
- minimalan sadrZaj cementa
- minimalan razred &vrstoce betona




STANOGRAD STUDIO d.o.o. GLAVNIPROJEKT - KONSTRUKCIJA
Ulica Republike Austrije 7, Zagreb Investitor: AQUACHEM d.o.0. td.: 124/16
tel/fax: 01/375-88-00 Gradevina; GOSPODARSKA GRADEVINA - SKLADISNA HALA z.0.p.: AH-16

2. PROGRAM KONTROLE | OSIGURANIJA KVALITETE

Svaki gradevinski proizvod predviden za odredenu namjenu moZe biti uporabljiv ako
posjeduje takva tehni¢ka svojstva da gradevina u koju se ugraduje ispuni BITNE ZAHTJEVE i
druge uvjete propisane Zakonom o gradnji (NN RH br, 153/13) tehnickim propisima i drugim
propisima donesenim na temelju zakona, lokacijskim uvjetima utvrdenim na temelju navedenog
zakona, te drugim uvjetima propisanim posebnim propisima koji su od utjecaja na bitne
zahtjeve za gradevinu.

Potvrdivanje sukladnosti proizvoda i sustava propisano je:

- Zakonom o gradnji (NN RH br, 153/13)

- Pravilnikom o ocjenjivanju sukladnosti, ispravama o sukladnosti i oznacavanju gradevinskih
proizvoda (N.N. 1/2005)

- Pravilnikom o izmjeni i dopuni pravilnika o ocjenjivanju sukladnosti, ispravama o sukladnosti i
oznacavanju gradevinskih proizvoda (N.N. 7/2010)

- Tehni¢kom propisu za betonske konstrukcije (NN 139/09, 14/10, 125/10 i 136/12)

Specificirana svojstva, dokazivanje uporabljivosti, potvrdivanje sukladnosti te oznagavanje
gradevinskih proizvoda, ispitivanje gradevinskih proizvoda, posebnosti pri projektiranju i
gradenju, te potrebni kontrolni postupci kao i drugi zahtjevi koje moraju ispunjavati gradevni
proizvodi odredeni su u prilozima TPBK i to za:

- beton — u Prilogu ,A“

- armatura, Celik za armiranje i ¢elik za prednapinjanje - u Prilogu , B“

- cement - u Prilogu ,,C“

- agregat - u Prilogu ,D“

- dodatak betonu i dodatak mortu za injektiranje natega — u Prilogu ,E“
- voda — u Prilogu ,,F“

- predgotovljeni betonski elementi — u Prilogu ,G”

- proizvodi za zastitu i popravak betonskih konstrukeija -~ u Prilogu ,,K“

Potvrdivanje sukladnosti obuhvaca radnje ocjenjivanja sukladnosti gradevinskih proizvoda
ovisno o propisanom sustavu ocjenjivanja sukladnosti i izdavanje certifikata unutarnje kontrole

proizvodnje odnosno izdavanje certifikata sukladnosti gradevinskih proizvoda.

Program kontrole definira osnovne uvjete projekta konstrukcije za osiguranje kvalitete betona.




STANOGRAD STUDIO d.o.0. GLAVNI PROJEKT - KONSTRUKCIJA

Ulica Republike Austrije 7, Zagreb Investitor: AQUACHEM d.o.0. td.; 124/16
tel/fax: 01/375-88-00 Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA z.0.p.: AH-16
BETON

Tehni¢ka svojstva betona i materijala od kojih se beton proizvodi moraju biti specificirana
prema TPBK i normi HRN EN 206-1, te normama specifikacijama za materijale.
Svojstva svjeieg betona specificira izvodac betonskih radova ili su prema potrebi specificirana u
projektu betonske konstrukcije. Svojstva ocvrslog betona specificiraju se u projektu betonske
konstrukcije. Obavezno se specificira razred tlane ¢vrstoce, te ostala svojstva prema potrebi
(otpornost na cikluse smrzavanja i odmrzavanja, vodonepropusnost i dr.).

Proizvodac je odgovoran za proizvodnju i transport, a lzvodal za ugradnju, zbijanje i njegu
svjeZeg betona. Postupak njege betona provodi se prema HRN ENV 13670-1. Svojstva svjezeg
betona moraju se kontrolirati na mjestu proizvodnje i pri preuzimanju na mjestu ugradnje.

Prema TPBK i normi HRN EN 206-1 zaStita armature od korozije u betonu postiZe se
izvedbom zahtijevanog zastitnog sloja betona, izborom vrste cementa i ogranitenjem
maksimalne koli¢ine kloridnih iona u betonu. Jedna od glavnih mjera zastite armature od
korozije, ali i poveéanja trajnosti, je ostvarivanje kvalitetnog betona u podruju zastitnog sloja,
te projektiranje i izvedba dovoljne debljine zastitnog sloja. Minimalna debljina zastitnog sloja
betona utvrduje se u ovisnosti o razredu izloZenosti, te natinu armiranja elementa.

Potvrdivanje sukladnosti sastoji se od kontrole proizvodnje koju provodi proizvodac
betona uz ovlasteno tijelo. Potvrdivanje sukladnosti je postupak kojim se potvrduje da
proizvedeni beton ima svojstva prema tehnickoj specifikaciji HRN EN 206-1, prema Prilogu ,,A“
TPBK §to je potrebito dokumentirati,

Za betone i betonske proizvode proizvedene na gradiliStu, a u skladu sa projektom
betonske konstrukcije, potrebno je dokazati uporabljivost u skladu sa projektom betonske
konstrukcije i TPBK,

Osim isprave o sukladnosti isporueni gradevinski proizvod mora pratiti otpremnica koja
sadrii podatke propisane u prilogu ,A“.

Uzimanje uzoraka, priprema ispitnih uzoraka i ispitivanje svojstava svjeZeg betona provodi
se prema normama niza HRN EN 12350, a ispitivanje svojstava ocvrslog betona prema
normama niza HRN EN 12390.

Kad se betonara nalazi na gradilidtu, pri uzimanju uzoraka i potvrdivanju sukladnosti
betona, u gradiliSnoj dokumentaciji i ostaloj dokumentaciji ispitivanja, navodi se obavezno
oznaka pojedinaénog elementa betonske konstrukcije i mjesta u elementu betonske
konstrukcije na kojem je ugraden beton iz kojeg je uzet uzorak.

Oznalavanje betona u projektnim specifikacijama, proizvodadevim izjavama i sli€nim
dokumentima treba provoditi prema uputama poglavlja 11 norme HRN EN 206-1 koje se svode
na obavezno navodenje norme HRN EN 206-1 i skracenica specificiranih svojstava (razred tlatne
tvrstoce, graniCne vrijednosti prema razredima izloZenosti, najveée koli¢ine klorida, najveée
nazivne gornje veli€ine zrna agregata, gustoce, konzistencije i sl.) lzvodenje i odrZavanje
betonskih konstrukcija obuhvaéeno je Prilogom ,J“ TPBK-a.
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Pri izvodenju betonske konstrukcije izvodaé je duian pridriavati se projekta betonske
konstrukcije i tehni¢kih uputa za ugradnju i uporabu gradevinskih proizvoda i odredaba TPBK-a.

Postignuta propisana svojstva i uporabljivost gradevnog proizvoda izradenog na gradilistu
izvodad treba zapisivati sukladni posebnim propisima o vodenju gradevinskog dnevnika.

Zabranjena je ugradnja gradevinskog proizvoda koji je isporucen bez oznake s posebnim
propisom, bez tehnitke upute za ugradnju i uporabu i koji nema svojstva zahtijevana projektom
ili mu je istekao rok uporabe, odnosno ¢iji podatci znacajni za ugradnju, uporabu i utjecaj na
svojstva i trajnost betonske konstrukcije nisu sukladni podatcima odredenim glavnim
projektom.

Ugradnju gradevnog proizvoda mora odobriti nadzorni inZenjer $to se zapisuje u skladu sa
posebnim propisom o vodenju gradevnog dnevnika.

ARMATURA | CELIK ZA ARMIRANJE

Tehnicka svojstva i drugi zahtjevi, te dokazivanje uporabljivosti armature provodi se
prema projektu betonske konstrukcije.

Tehnicka svojstva i drugi zahtjevi, te potvrdivanje sukladnosti armature proizvedene
prema tehnickoj specifikaciji (norme ili tehnicko dopustenje) provodi se prema toj specifikaciji,
prema normama iz Priloga ,B” TPBK i normama na koje one upuduju, te u skladu sa odredbama
posebnog propisa. |

Tehniéka svojstva armature moraju ispunjavati opée i posebne zahtjeve bitne za krajnju
namjenu i ovisno o vrsti ¢elika moraju biti specificirana prema normama nizova HRN EN 10080,
odnosno HRN EN 10138 i odredbama Priloga ,B“ TPBK. Armatura se izraduje, odnosno
proizvodi kao armatura za armiranje betonskih konstrukcija, od €elika za armiranje.

Tehnicka svojstva armature, Celika za armiranje, specificiraju se u projektu betonske
konstrukcije, odnosno u te'hniékoj specifikaciji za taj proizvod.

Dokazivanje uporabljivosti armature izradene prema projektu betonske konstrukcije
provodi se prema tom projektu, te prema odredbama Priloga ,,B“ TPBK i ukljuCuje zahtjeve za:
a) izvodacevom kontrolom izrade i ispitivanja armature
b) nadzorom proizvodnog pogona i nadzorom izvodaleve kontrole izrade armature na naéin
primjeren postizanju tehnickih svojstava betonske konstrukcije, a u'skladu s TPBK

Potvrdivanje sukladnosti armature prema tehnickoj specifikaciji provodi se prema
odredbama te specifikacije, te odredbama Priloga ,,B“ TPBK i posebnog propisa. Potvrdivanje
sukladnosti Celika za armiranje provodi se prema odredbama Dodataka za norme HRN EN
10080-1 i odredbama posebnog propisa.

Armatura proizvedena prema tehnickoj specifikaciji oznacava se na otpremnici i na oznaci
prema odredbama te specifikacije. Oznaka mora obavezno sadriavati upudivanje na tu
specifikaciju, a u skladu s posebnim propisom.

Celik za armiranje oznadava se na otpremnici i na oznaci prema normama niza HRN EN
10080, a u skladu s HRN CR 10260, normama HRN EN 10027-1:1999, HRN EN 10027-2:1999 |

HRN EN 10020:1999. Oznaka mora obavezno sadriavati upuéivanje na tu normu, a u skladu s
posebnim propisom.
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Uzimanje uzoraka, priprema ispitnih uzoraka i ispitivanje svojstava za armiranje provodi se
prema normama nizova HRN EN 10080, odnosno HRN EN 10138 i prema normama niza HRN EN
ISO 15630 i prema normi HRN EN 10002-1. Ako je armatura skiop Celika za armiranje i drugog
geliénog proizvoda ( &eliéni lim, &eliéni profil, éeliéna cijev i sl.) uzimanje uzoraka i priprema
ispitnih uzoraka za mehanicka ispitivanja tih €eli€nih proizvoda provedi se prema normi HRN EN
ISO 377 Prilog ,,B” TPBK.

Pri ugradnji armature treba odgovarajuée primijeniti pravila odredena Prilogom ,J“ TPBK,
te:

- pojedinosti koje se odnose na ugradnju armature

- pojedinosti koje se odnose na sastavne materijale od kojih se armature izraduju, te norme
kojima se potvrduje sukladnost tih proizvoda

- pojedinosti koje se odnose na uporabu i odrZavanje dane projektom betonske konstrukcije i/ili
tehnickom uputom za ugradnju i uporabu

Pri izradi ili proizvodnji armature treba poStovati pravila armiranja prema Prilogu ,H”
TPBK, priznatim tehni¢kim pravilima na koji taj prilog upucuje, odnosno prema Prilogu ,1“ TPBK.

Za ispitivanje postupaka zavarivanja i osposobljenosti zavarivaca primjenjuje se norma EN
ISO 17660 ili norma HRN EN 287-1.

Armatura od éelika za armiranje ima nastavke u obliku prijeklopa, zavara ili mehanickog
spoja. Oni se proizvode i potvrduje im se sukladnost prema tehnickoj specifikaciji ili se izraduju
prema projektu betonske konstrukcije.

Armatura izradena prema projektu betonske konstrukcije smije se ugraditi u betonsku
konstrukciju ako je sukladnost gelika, zavara, mehanickih spojeva, spojki potvrdena ili ispitana
na nacin odreden Prilogom ,,B“ TPBK i ako ispunjava zahtjeve projekta betonske konstrukcije.

Prije ugradnje armature provode se odgovarajuc¢e nadzorne radnje odredene normom
HRN EN 13670-1, te druge kontrolne radnje odredene Prilogom ,J“ TPBK.

Sastavni materijali od kojih se beton proizvodi ili koji mu se pri proizvodnji dodaju, moraju

ispunjavati zahtjeve normi na koje upucuje norma HRN EN 206-1 i zahtjeve prema Prilozima ,C“
, D LE"i ,F“TPBK.

CEMENT

Tehnicka svojstva i drugi zahtjevi te potvrdivanje sukladnosti cementa provodi se, ovicno
o vrsti cementa, prema Tehnitkom propisu za cemente za betonske konstrukcije (N.N. 64/05),
odredaba TPBK, Prilog ,C“, te u skladu s odredbama posebnog propisa.

Tehnicka svojstva cementa specificiraju se u projektu betonske konstrukcije. Kontrola
cementa provodi se u centralnoj betonari (tvornici betona) i u betonari na gradilitu prema
normi HRN EN 206-1.

Kasnija ispitivanja u sluéaju sumnje provode se odgovarajuom primjenom normi
tehnickog propisa za cement za betonske konstrukcije.
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AGREGAT

Odredbe Priloga ,D“ TPBK primjenjuju se na agregat koji je sastavni dio betona iz Priloga
A" TPBK.

Tehni¢ka svojstva agregata za beton moraju ispunjavati, ovisno o porijeklu agregata, opce
i posebne zahtjeve bitne za krajnju namjenu u betonu i moraju biti specificirana prema normi
HRN EN 12620, te normama na koje ta norma upucuje i odredbama Priloga ,D“ TPBK.

Potvrdivanje sukladnosti agregata za beton provodi se prema odredbama Dodatka za
norme HRN EN 12620 i odredbama posebnog propisa ako Prilogom ,,D“ TPBK nije drugacije
odredeno.

Postignuti rezultati ispitivanja svakog svojstva agregata za beton svrstavaju se u razrede ili
daju opisno prema normi HRN EN 12620. Uzorke za ispitivanje uzima proizvodal agregata za
beton i oviastena pravna osoba na nacin odreden Prilogom ,,D“ TPBK.

Agregat za beton oznacava se na otpremnici i na pakovini prema normi HRN EN 12620.
Oznaka mora obavezno sadrZavati upucivanje na tu normu, a u skladu s posebnim propisom.

Ispitivanje svojstva ovisno o vrsti agregata za beton i laganog agregata za beton provodi se
prema normama n'iza HRN EN 932, HRN EN 933, HRN EN 1097, HRN EN 1367 | HRN EN 1744 i
odredbama Priloga ,D“ TPBK.

Kontrola agregata provodi se u centralnoj betonari (tvornici betona) i betonari na
gradiliStu. Provodi se prema normi HRN EN 206-1. Kontrola agregata provodi se odgovaraju¢om
primjenom normi iz to¢ke D.3.1. Priloga ,,D“ TPBK.

Proizvodac i distributer agregata, te proizvodac betona duZni su poduzeti odgovarajucée
mjere u cilju odriavanja svojstava agregata tijekom rukovanja, prijevoza, pretovara i

skladi$tenja prema Dodatku ,H“ norme HRN.EN 12620, odnosno Dodatku ,F“ norme HRN EN
13055-1.

VODA

Tehnicka svojstva i drugi zahtjevi, te potvrdivanje prikladnosti vode odreduju se prema
normi HRN EN 1008:2002.

Tehnicka svojstva vode za primjenu u betonu moraju ispunjavati opée i posebne zahtjeve
bitne za svojstva betona, odnosno morta za injektiranje prednapetih natega i moraju se
specificirati prema normi HRN EN 1008, normama na koje ta norma upuduje i odredbama
Priloga ,F“ TPBK.

Potvrdivanje prikladnosti provodi se u skladu s odredbama norme HRN EN 1008, i
odredbama priloga ,F“ TPBK. Za pitku vodu iz vodovoda nije potrebno provoditi potvrdivanje
prikladnosti za pripremu betona. Morska i bo¢ata voda nisu prikladne za pripremu betona za
armirano-betonske konstrukcije. Ispitivanje sadrZaja i graniéne koli¢ine $tetnih tvari u vodi i
utjecaja tih voda na svojstva svjeieg i ocvrslog betona provodi se prema normi HRN EN 1008,
normama na koje ta norma upucuje i odredbama Priloga ,F“ TPBK.
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Ispitivanje uporabljivosti, prikladnosti vode provodi se prije prve uporabe, te u slu€aju
kada je do$lo do promjene u koncentraciji $tetnih tvari u vodi, u sluéaju kada postoji sumnja da
je doslo do promjene u njenom sastavu.

Kontrola vode provodi se u centralnoj betonari ( tvornici betona) i betonari na gradilistu
prije prve uporabe, te u slu¢aju kada postoji sumnja da je do$lo do promjene njezinih svojstava.

Kontrola u slu¢aju kada postoji sumnja da je do$lo do promjene svojstava vode provodi se
odgovaraju¢om primjenom norme HRN EN 1008 i normama na koje ta norma upuduje.

DODACI BETONU

Dodatci betonu prema normi HRN EN 206-1 dijele se na mineralne i kemijske dodatke.
Odredbe Priloga ,,E“ TPBK primjenjuju se na kemijske i mineralne dodatke betonu.

Tehnicka svojstva kemijskog dodatka betonu pri niskim temperaturama moraju zadovoljiti
opce zahtjeve iz norme HRN EN 934-2 i posebne zahtjeve za taj tip dodatka prema normi HRN
U.M1.35,

Kontrola kemijskog i mineralnog dodatka betonu provodi se u centralnoj betonari (tvornici
betona ) i u betonari na gradilistu prema normi HRN EN 206-1. Preporuéuje se uzimanje uzoraka
i odlaganje za svaku vrstu isporuka.
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Radnje u okviru odrzavanja konstrukcije treba provoditi prema odredbama Priloga J. Tehnickog propisa za
betonske konstrukcije (NN br. 101/05) i normama na koje upuéu;e navedeni Prilog, te odgovarajué¢om
primjenom odredaba vazedih ostalih propisa.

Bitni dijelovi konstrukcije su:

» AB konstrukcija

a) Odrzavanje AB konstrukcije zgrade

Redovitih pregleda u svrhu odrzavanja betonske konstrukcije provode se ne rjiede od 10 godina.
Pregled ukljuuje najmanje:

> vizualni pregled, u kojeg je uklju¢eno utvrdivanje poloZaja i veliine napukiina i pukotina te
drugih o&teéenja bitnih za ofuvanje mehani¢ke otpornosti i stabilnosti gradevine,

> utvrdivanja stanja zastitnog sloja armature,

» utvrdivanje velidine progiba glavnih nosivih elemenata ako se vizulanom kontrolom sumnja u
ispunjavanje bitnog zahtijeva mehanitke otpornosti i stabilnosti

U slugaju da su._pukotine veée da narudavaju trajnost AB konstrukcije potrebno ih je sanirati prema provjerenim
tehni¢kim sustavima koji su u skiadu sa TPBK.

b) Cuvanje dokumentacije odrzavanja

Dokumentaciju pregleda te dokumentaciju ¢ odrzavanju konstrukcije duzan je trajno Suvati vlasnik gradevine.,
Pregled konstrukcije zgrade moraju obavljati za to ovlastene osobe i ako se uoge da su bitna svojstva gradevine
narusena potrebno konstrukciju sanirati.
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Celigni dio konstrukcija obraden u ovom projektu podlijeze primjeni tehnigkih propisa za nosive &eligne
konstrukcije. Popis svih primijenjenih propisa naveden je u izjavi projektanta o uskladenosti projekta. U tehnitkoj
dokumentaciji (stati¢ki proragun i radionitko — montazna dokumentacija) predvidena je vrsta i kvaliteta
materijala od kojeg konstrukciju treba izraditi. Materijal druge vrste i kvalitete ne moZe se upotrijebiti bez 1
suglasnosti i odobrenja projektanta. U istoj tehni¢koj dokumentaciji definiran je oblik, kvaliteta i pozicije. Za 1
svaku promjenu potrebno je prethodno ishoditi odobrenje projektanta.

Opéi uvjeti za izradu i montazu &eli¢ne konstrukeije \
J

Osnovni dokumenti za izvodenje

Prije potetka izvodenja sukladno Zakonu o prostornom uredenju i gradnji (NN RH br.: 76/2007, 38/2009,
55/2011, 90/2011 i 50/2012) potrebno je sve radove izvoditi prema:

glavnom projektu (gradevna dozvola)

izvedbenom projektu (uskladenom s glavnim projektom)

radioniCkim nacrtima

tehnoloskom projektu

lzvodag radova izrade | montaze mora imati zakonske potvrde podobnosti.

Prije potetka radova izvoditelj izraduje tehnoloski projekt izrade i montaze. Podioga za izradu ovog

projekt je revidirani glavni i izvedbeni projekt, radioni¢ki nacrti &eliéne konstrukgije, tehniéki propisi i normativi,
zakon zaétite na radu i drugi vazeéi zakoni.

Osnovni sastav projelta je:
- opéi dokumenti pogona |
- rje$enje o postavljanju odgovorne osobe za izradu | montazu :
- opis tehnologije po kojoj se izvodi i montira &eli¢ni dio konstrukcije

- tehnoloski postupak zavarivanja

- plan kontrole i popis svih potrebnih atesta materijala

- mjere i sredstva zastite na radu

- organizacija montaze usuglasena sa ukupnom organizacijom gradilista
- terminski planovi izrade i montaze

Dokazi kvalitete prije po&etka izrade ¢eli¢ne konstrukcije

rieSenja za voditelja izrade i montaze &elitne nosive konstrukcije
atesti materijala od kojih ¢e biti izradena &elitna konstrukcija :
atesti za spojni materijal (vijci, elektrode) 1
svjedodzbe tehnologa zavarivanja | zavariva¢a koji ¢e raditi na ovoj konstrukciji

tehnologija izrade (tehnologija zavarivanja) x
tehnologija montaze i
plan kontrole |

Ova dokumentacija ovjerena od strane nadzorncg inZzenjera odnosno projektanta sastavni je dio dokumenata za ‘
tehni¢ki pregled konstrukcije. i

\
Ukoliko se materijal nabavilja tijekom rada, potrebno je ateste materijala prije pocetka izrade dostaviti 1
nadzornom inZenjeru na ovjeru, i

Kvaliteta &elika se mora biti dokazana u skladu sa normama i propisima navedenima u IZJAVI, te
kvalitetom i svojstvima definiranim u stati¢kom prora&unu.

Spojna sredstava — vijci, moraju imati kvalitetu definiranu stati¢kim proradunom, a dokazanu u skladu sa
normama i propisima navedenima u IZJAVI.

Varovi moraju biti kvalitete i debljine definirane stati¢kim proratunom, a kvaliteta se mora dokazati prema
normama { propisima navedenima u IZJAVI.
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Tijekom izrade konstrukeije u radionici i montaze izvoditelj je duzan voditi zakonom propisane dnevnike
i provoditi svoju kontrolu u skladu s planom kontrole. DuZnost je nadzornog inZenjera kontrolirati izvedbu u svim
fazama izrade i montaze, tj. uskiadenost s tehnickom dokumentacijom i vaze¢im tehni¢kim normama i pravilima,
ovjeravati navedene dokumente i ateste, te zapisnik o preuzimanju elemenata u radionici prije isporuke na
montazu, Sve izmjene u dimenzjjama ili naginu spajanja elemenata moraju biti ovjerene od prolektanta
konstrukcije.

Fazne kontrole (fazni tehni¢ki pregled) koje se provode u toku

lzvedba &eli¢ne konstrukcije ima slijedece faze;

3.1.1. izrada elemenata u radionici

3.1.2. transport od radionice na gradiliste

3,1.3. montaza &eli¢ne konstrukcije na gradilidtu na prethadno pripremljenu sidrenu konstrukciju

(ternelje ili dijelove zgrade)

U pravilu se svaka faza mora pregledati i utvrditi da je izvedena prema tehni¢ko] dokumentaciji i prema vazecim
tehnitkim propisima. lzvréenje fazne kontrole potvrduju putem zapisnika odgovorne osobe projektanta, stru¢nog
nadzora i izvoditelja. Dok se ne uklone nedostaci utvrdeni u nekoj fazi, u pravilu ne moze zapoteti iduca faza.

Fazni pregledi sa zapisnicima potpisanim od strane odgovornih imenovanih osoba su:

kontrola dokaza kvalitete prije potetka izrade konstrukcije
prijem &eliéne konstrukcije po izradi u radionici

prijem &eli¢ne konstrukcije po transportu na gradiligte
geodetska kontrola montirane &eli¢ne konstrukcije

e zavrini pregled <&elitne konstrukcije prije poéetka drugih radova na <eli€noj konstrukcul
(pokrivanje, oblaganje, montaZa instalacija ili opreme i drugo)

Prijem elementa obavlja se na temelju radioni¢kih crteza i specifikacija.

Kontrola i prijem &eli¢ne konstrukcije vréi se prema Pravilniku o tehnikim mjerama i uvjetima za montazu
¢eli¢nih konstrukcija. Sve daljnje aktivnosti prigodom transporta, skladistenja i montaznih radova moraju biti u
skladu s navedenim Pravilnikom. Posebno se naglasava potreba paZljivog postupanja prigodom utovara,
istovara i transporta dijelova konstrukcije.

Dijelovi konstrukcije ne smiju se odiagati neposredno na zemlju nego na drvene grede i sl.

Dijelovi konstrukcije se slazu u tako da se omoguci lagano pronalazenje pozicija i pristup zbog dizanja i
transporta.

Prigodom prijema u radionici izvoditelji radova na izradi Zeli¢ne konstrukcije duzan je staviti na uvid potrebnu
tehni¢ku dokumentaciju.

radioni¢ke nacrte sa specifikacijama

ateste osnovnog materijala

ateste dodatnog materijala

ateste zavarivata

ateste priklju&nih elemenata

dnevnik izrade materijala

dnevnik zavarivanja

podatke o tehnologiji zavarivanja

izvjesce interne tehnicke kontrole

uvjerenja o kvalifikacijama struénih osoba koje sudjeluju u izradi konstrukceije

Zavr$nom pregledu po montazi u pravilu sudjeluje i rukovoditelj ili koordinator izgradnje cjelokupne gradevine.

Zastita celi¢ne konstrukcije od korozije

Zastita &elitne konstrukcije od korozije u svemu se provodi kako je definirano u tehni¢kom opisu.
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3. Primjena zakona i tehnickih propisa

Primjenjeni su vazedéi zakoni i tehniCki propisi u pogledu mehani¢ke otpornosti i stabilnosti
predmetne gradevine. Popis primjenjenih zakona i propisa:

10.1. Zakon o gradnji (NN RH br, 153/13) i prateéi posebni propisi
10.3 Tehni¢ki propis za betonske konstrukcije (NN RH br. 139/09, 14/10, 125/10, 136/12)

10.5 Tehni¢ki propis o gradevnim proizvodima (NN RH br. 33/10, 87/10, 146/10, 81/11, 100/11,130/12,
81/13i 136/14)

10.6 Zakon o zastiti na radu (NN RH br.93/14, 118/14 i 154/14)
10.7 Zakon o zastiti od pozara (NN RH br, 92/10)

10.8 Zakon o gradevnim proizvodima (NN RH br. 76/13,30/14)
10.9 Tehni¢ki propis za zidane konstrukcije (NN RH br. 01/07)

10.10 Tehni¢ki propis Za drvene konstrukcije (NN RH br 121/07., 58/09., 125/10., 136/12.)
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STANOGRAD STUDIO d.o.0.
Ulica Republike Austrije 7, Zagreb
tel/fax: 01/375-88-00

TEHNICKI OPIS

Konstruktivni sistem karakteristike

Predmet ovog elaborata je dokaz nosivosti i stabilnosti konstrukcije objekta - poslovne gradevine u
Ivanié Gradu.

Gradevina je poslovno-skladi§ne namjene, te ée se izvesti kao okvirna, ¢eli¢na konstrukcija. Objekt
je u gabaritima 42,6 x 16,6m, a katnosti je prizemlje + 2 kata na dijelu od osi A - C, dok je na preostalom
dijelu jednovolumenska visine 9,3 m.

Cijeli objekt sastoji se od okvira (stup-precka presjeka) u rasteru 4,6 i 5,6 m, dok je krovna ploha
dvostresna &eli¢na konstrukcija, sa blagim padom od 7%. Pokrov sandwich - toplinski paneli, predviden je
prema uputama proizvodacda, za nalijeganje na sekundarno ¢eli¢nu konstrukeiju na osnom rasponu od 4,6 i
5,6 m . Medukatne konstrukcije predstavljaju spregnute armiranobetonske ploce.

Fasada objekta-izvodi se takoder od T panela, oslonjenih na podnu gredu i ¢eli¢nu potkonstrukeiju -
precke izmedu okvira.

Temeljenje objekta

Temeljenje gradevine je predvideno kao plitko na temeljnim stopama. Geotehni¢kim elaboratom
izradenim od GEO-LAB d.o0.0. br. td. 095/2016 utvrdena je pogodnost tla za temeljenje, te su utvrdeni
parametri tla. Podna plo¢a je debljine 20 cm, dilatirna u zasjecanjem u odredenom rasteru.

Zakljuéno, utvrduje se, da ée objekt izgraden sa predvidenim elementima, u potpunosti zadovoljavati
svoje funkcije nosivosti, stabilnosti, otpornosti i uporabljivosti, a izgradnja istog neée utjecati na sigurnost
susjednih objekata iz razloga njihove dilatiranosti sa 5 cm EPSa i temeljenja u istom nivou.

Stabilizacija objekta izvedena jc uz pomoé krovnih spregova i vertikaluih spregova okomito na ravninu
glavnih okvira. \

Lokacija i optereéenja
Gradevina se nalazi na lokaciji koja prema vaZeéim propisima spada u I vjetrovnu zonu, te u I zoni
snijega.

Osnovni materijal

Celi¢ni vruée valjani profili i limovi prema normi HRN EN 10025 za opée konstrukcione &elike, oznake
S235 J2.

Vijei

Vij¢ane spojeve izvesti u skladu s HRN EN 14399. Vijci su kvalitete materijala 10.9. Temeljna sidra
projektirana su iz konstrukcijskog &elika S355 J2. Ovim projektom primjenjuju se vijci dimenzija prema
stati¢kom radunu.

Dodatni materijal (zavari)

Dodatni materijal za zavarivanje mora biti kvalitete minimalno kao osnovni materijal za konstrukeije.
Zavarivanje nosivih konstrukcija treba izvesti u skladu s HRN EN 13479:2007 i prate¢im normama.
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telifax: 01348 niBka izrada | montaza SEEHE%SRERT cije

Radionitka izrada i montaza &eli¢ne konstrukeije treba biti u skladu sa HRN EN 1090-1 i HRN EN 1090-2.
Propisana klasa izvodenja je EXC2,

U skladu sa propisanom klasom izvodenja potrebno je provoditi sve radnje kod radioni¢ke izrade i montaze
Seli¢ne konstrukcije, te kontrolu izrade i montaze &eli¢ne konstrukcije.

Zastita od korozije

Zastitu Celitne konstrukcije od korozije treba provesti u skladu sa Tehni¢kim propisom za &eli¢ne konstrukcije
(NN RH br, 112/08, 125/10, 73/12 i 136/12).

Prema HRN ISO 12944, gradevina se nalazi u sredini s atmosferskim uvjetima koji spadaju u C3 kategoriju.

Sustav zastite od korozije (sukladno HRN EN ISO 12944-5: 2008):

Sustav zastite od korozije d.s.f. (um)
1) 1x epoksi temelj, HEMPADUR QUATRO 17634/ 1 %140
HEMPADUR 17410 Hm
2) 1x HEMPATHANE HS 55610 1% 60 um

Ukupno: 200 um d.s.f.

Odekivani rok trajnosti sustava zastite od korozije: H (> 15 god.)

Tehnologija izvodenja zastite od korozije

Primarna priprema povrsine

Priprema povrsine na kvalitetu Sa 2 2 prema HRN EN ISO 8501-1: 2007 na automatskoj satmarilici te
automatska aplikacija shopprimera na bazi cinksilikata (kao to je na pr. HEMPEL'S SHOPPRIMER ZS 15890)

Sekundarna priprema povrsine na gradilistu na mjestima gradili§nih zavara (prije aplikacije cijelokupnog
sustava) izvodi se na kvalitetu St 3 prema HRN EN 1SO 8501-1: 2007.

Nanosenje premaza

Premaze nanositi sukladno preporuci proizvodada premaza te sukladno specifikaciji bojanja i to uvijek na
iskljucivo Cistu i suhu povrsinu koja ima temperaturu minimalno 3 stupnja iznad to¢ke rosista.

Popravci na premazu

Od velike je vaznosti da se sva o$te¢ena mjesta i nedostaci poprave bilo da se radi o veéim ili manjim
ostecenjima. Izvodad radova treba kontrolirati i pregledati viastiti rad. U sluéaju da otkrije nedostatke kao $to su
nedovoljna debljina fiima, rupice, curenje, neobojane povrsine i ostale nepravilnosti, njegov je zadatak da
povrsinu popravi na viastitu inicijativu.

Kontrola izvodenja zastite od korozije

Uvod
Cilj kontrole je da se osigura u ime narutitelja radova, u korist izvodata radova te dobavljata premaza,
realizacija dogovorene specifikacije u svrhu da se postigne Zeljeno ponasanje antikorozivne zastite.

Proizvoda& premaza mora organizirati kontrolu praéenja radova na dogovorenim referentnim povrdinama s
osposobljenim inspektorima koji imaju poloZzen medunarodni certifikat 0 poznavanju antikorozivne zastite
FROSIO ili NACE.

Dogovorene referentne povrdine u skladu sa standardom HRN EN ISO 12944-7: 1999 mjerodavne su za
kontrolu kvalitete izvodenja radova antikorozivne zastite. Podaci se ispunjavaju u obrascima sukladno HRN EN
ISO 12944-8: 1999,

Faze kontrole

U
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Kontrola pripreme za pripremu povrsine

Vizualnom metodom ocijeniti ée se kvaliteta &eliéne povréine { 1SO 8501 - 1. ), kvalitela i okolina zavara,
prisutnost ulja i masnoéa, dostupnost i osvifot/jenost povrSina.

Kontrola opreme i mogucnosti izvodenja radova

Kontrolira se da li je prisutna oprema u skladu s izvodenjem radova: oprema za abrazivno ¢is¢enje i nano$enje
premaza, da li je dostupnost moguda do svih povr§ina, da li postoji adekvatno osvjetljenje, te da li_je u radionici
ili na gradilistu prisutna neophodna koliéina boje i razrjedivaca za obavljanje posla.

Kontrola pripreme povrsine

Kontrola se izvodi vizualnom pregledom pnpremljene povrsine po standardu 1SO 8501 - 1.

Profil hrapavosti odrediti éc s¢ usporednom metodom. Rugotest No. 3. Kav pormodno sredstvo za odredivanje
Rz profila hrapavosti moZe se koristiti . Elcometer 123,

Kontrola uvjeta nanodenja premaza

Kontrolira se temp. zraka, temp. povrsine, "DewPoint" vizuelno termometrom i ili "Sling Psychrometer-om" i
usporedbom s "Dewpoint kalkulatorom”.

Kontrola pripreme premaza
Kontrolira se vizualno izgled premaza, mije$anje, dodatak razrjedivaca.

Kontrola nanodenja premaza i kontrola debljine mokrog filma

Kontrolira se debljina mokrog filma pomodénim sredstvom "WFT - Gauge" s rasponom mjerenja debijina mokrog
filma od 25 um te vizualini izgled povrsine.

Kontrola debljine suhog filma i prianjanja

Kontrolira se debljina suhog filma svakog sloja 24 sata nakon otvrdnjavanja premaza elektronsk/m mjeraéima
tipa Elcometer 456 ili sliénim uredajima. Debljina suhog filma mora biti u propisanim granicama. Kontrola
ukupne debljine suhog filma prema pravilu: "DF T RULES"80 - 20"

" " -rez"ili " mrezni rez" ( X - Cut ili Cross- Cut ) nisu relevantni za debljine filma preko 250 um (ISO 2409).
Prionjljivost premaza moZe se ocifeniti tek 2 mjeseca nakon aplikacije i to jedino Pull - Off test metodom (I1SO
4624); Kriteriji prihvatijivosti (minimalna sila ¢upanja): 3,5 Mpa, minimalna debljina &elika 8 mm, temp. kod

oditavanja: od 15 do 30 °C; oprema: pneumatski ili hidrauliéni uredaj (sve sukladno HEMPEL's Code of Practice
COP 0006-1).

Svi parametri koji se kontroliraju moraju biti u skladu s radnom specifikacijom i tehni¢kim uputama dobavijaca
premaza.

Pozarna otpornost konstrukcije

Elaboratom zastite od poZara Flamit d.o.o. br. 181116; utvrdeni su zahtjevi otpornosti konstrukcije,
Betonske plode stubista i medukatne konstrukcije posjeduju otoprnost 90 min

Dijelovi Celicne konstrukcije koji zahtijevaju otpornost R 90 | REI 90 Stite se primjenjenim oblogama (tip
kao Knauf, Promat, Fermacell ...) . ' '

Proradunom kdnstrukcije programskim paketom-SClA na modelu je predvidena poZarna otpornost R 30

svih elemenata konstrukcije, te se I‘UIhOVIm dimenzioniranjem zakl;ucu;e vatrootpornost na R30 bez
dodatnih vatrootpornih premaza. Lo

w o
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Unutarnji zavrsni slojevi zida unutar evakuacijskih putova

- Stubite C-s1,d0
Gradevni diiZa: e stropo
Podne podioge na evakuacijskim putovima

- Stubiste Cfi-s1
Podne podloge u neizgradenim dijelovima | DAl
potkrovia
Podne konstrukcije
Kiasificirani sustav [D
ili

izvedba sa slijedeim klasificiranim komponentama .
Nosivi dio : Ic | i ’ C
Lzolacijski sloj ic | D

Konstrukcije ispod neobradene stropne ploce uldju€ujuéi i pricwricenija izuzev
stropne obloge

Klasificirani sustav [ p-do

Il ’
- izvedba sa sljededim klasificiranim komponentama

Podkonstrukcija A2 A2
Izolacijski sloj C-do ili D
Obloga ili spustent strop D-d0 B-d0
Stropne obloge na evakuacijskim putovima

- Stubidte | c-s1,d0

N Vi
- Izolacija

BKROV (t1)
£

Materi: alais‘ njavanje sljubnica
u gradevini (u prolazima kroz evakuacijske

Dupli podovi
- Nosivi sloj D
- Stupovi D
Suplji podovi .
- Estrih A2
- Oplata D
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TABLICA 2.

Karakteristike gradevinsiéh konstrukcija skladidta

rizemlie i 2. kat

odnosu na

HRN DIN 4102 dio 4

R30 HRN EN 1365-1, 3, 4
HRN EN 13501 -2
medukatria konstrukcija RET 90 HRN DIN 4102 dio 4

HRN EN 1365-2
HRN EN 13501 -2

zidovi— granica poZzamog odjeljka

RET 90 (nosvi Zdovl)
EI 90 (renosivi zidovi)

HRN DIN 4102 dio 4
HRN EN 13651
HRN EN 1364 -1
HRN EN 13501 —2

vatrootporna vrata

El, 90-C HRN DIN 4102 dio 5
HRN EN 1634 -1, 2
HRN EN 13501 -2
zadtita prolaza elektricnih kablova na EI 90 HRN DIN 4102 dio 9
granici pozamih odjeljaka HRN EN 1366 -3, 4
HRN EN 13501 -2
zadtita prolaza ventilacijskih kanala na 190 HRN DIN 4102 dio 11
granici poZzamih odjefjaka HRN EN 1366 — 2
(PP zakiopka} HRN EN 13501 - 3

R90 HRN DIN 4102 dio 4
HRN EN 1365 -1, 3, 4
HRN EN 13501 — 2

medukatna konstrukiia REI 90 HRN DIN 4102 dio 4

HRN EN 1365-2
HRN EN 13501 —2

zxlovi— granica pozarncg >djelka

REX 90 (nosivi zidovi)
£1 90 (nenosivi zidovi)

HRN DIN 4102 dio 4
HRN EN 1365~ 1
HRN EN 1364 -1
HRN EN 13501 -2

vatrootpomna watz ¥, 30-C HRN DIN 4102 dio 5
HRN EN 1634 -1, 2
HRN EN 13501~ 2
zadtita prolaza eleltricnih kablova na EI 90 HRN DIN 4102 dio 9
granici pozernih odjeljaka HRN EN 1366 - 3, 4
HRN EN 13501 -2
zastita prolaza ventilacijskih kanzla na E190 HRN DIN 4102 dio 11
granici poZzamih odjeljpka HRN EN 1366 -2
(PP zakiopks) HRN EN 13501 -3
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ANALIZA OPTERECENJA: (viastite teZine ploda su ukljucene u model)

1. krovna konstrukcija - neprohodni krov

- izolacijski krovni panel = 0,25 kN/m”
- podgled (zavjeSenja) = 0.2 kN/m?

stalno g = 0,45 kN/m?

korisno (snijeg) 120 m.n.v. 0,8x1,2 = 1,0 kN/m?

2. medukatna konstrukceija - spregnuta plo¢a na 5,78

- protuprasni premaz = 0,05 kN/m?
- podgled = 0.2 kKN/m*
dodatno stalno g = 0,25 kN/m?
korisno (prirutno skladiste) ) = 3,0 kN/m’

3. medukatna konstrukcija - spregnuta plo¢a na 2,98

- kerami&ke plo&ice u ljepilu = 0,25 kN/m?
- podgled = 0,2 kKN/m?
dodatno stalno g =045 kN/m?
korisno (uredi) p = 1,5 kN/m?

Pokrov - izolacijski krovni paneli kao Kingspan X-dek postavljaju se na ¢eliénu konstrukeiju
na osne razmake 4,6 i 5,6 metara, a sukladno uputama proizvodaca.

Odabrano: - panel XD 100; debljine donjeg lima 0,9mm
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ANALIZA OPTERECENJA

Sva optereéenja na konstrukciju uzeta su prema vazeéim propisima , tj. hrvatska norma HRN EN-1991.

-HRN EN 1991-1-1: 2012~  Eurokod 1: Djelovanja na konstrukcije -- Dio 1-1: Op¢a djelovanja -- Obujamske
tezine, vlastite tezine i uporabna optereéenja zgrada (EN 1991-1-
1:2002+AC:2009)

- HRN EN 1991-1-1:2012/NA; 2012 - Euroked 1: Djelovanja na konstrukcije - Dio 1-1: Op¢a djelovanja -

Obujamske teZine, vlastite teZine i uporabna opterecenja za zgrade -
Nacionalni dodatak

-HRN EN 1991-1-3; 2012 - Eurokod 1: Djelovanja na konstrukcije -- Dio 1-3: Op¢a djelovanja - Optereéenja
snijegom (EN 1991-1-3:2003+AC:2009)

- HRN EN 1991-1-3:2012/NA: 2016 -  Eurokod 1. Djelovanja na konstrukcije -- Dio 1-3: Opéa djelovanja -

Optereéenja snijegom - Nacionalni dodatak

- HRN EN 1991-1-4; 2012 - Eurokod 1: Djelovanja na konstrukcije - Dio 1-4: Opéa djelovanja - Djelovanja
vjetra (EN 1991-1-4:2005+AC:2010+A1:2010)

~HRN EN 1991-1-4:2012/NA: 2012 -  Eurokod 1: Djelovanja na konstrukcije - Dio 1-4: Opéa djelovanja -

Djelovanja vjetra - Nacionalni dodatak

Vlastita teZina

Vlastita tezina smatra se stalnim djelovanjem, tj. za vlastitu tezinu se smatra da ée djelovati na
konstrukciju tijekom cijelog vijeka trajanja konstrukcije. U statitkom proraunu automatski se proradunava od
strane programskog paketa u kojem se analizira promatrana konstrukcija. MoZe se prikazati pomoc¢u jedne
karakteristi¢ne vrijednosti (Gk), a proraunava se na osnhovu prostornih tezina i nazivnih dimenzija.

Dodatno stalno optere¢enje
Krovna konstrukcija

d (cm) 7 (KN/m3) dxy
Krovni panel 0.25
Podgled+instalacije 0.20
Ukupno dodatno stalno optereéenje: g0 = 0,45 (KN/m?)
Medukatna konstrukcija:

d (cm) 7 {kN/m3) dxy

Armirano betonska konstrukcija 15 25.0 3.75
Kamena vuna 10 0.15
Podgled ; 0.20

Ukupno dodatno stalno optereéenje: g0 = 0,76 (kN/m*)
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pterecenje vjetrom:

- Predmetna gradevina se nalazi u opéini Ivani¢ grad, na poziciji gdje je uglavnom nezasti¢ena od
djelovanja vjetra. Prema navedenim normama, predmetna lokacija ima slijedeée karakteristike opterecenja

vjetra:

Predmetna gradevina;

Osnovna brzina vjetra za predmetnu lokaciju:

Visina objekta (od kote terena):
Sirina objekta (x-smijer) (m):
Duzina objekta (y-smjer) (m):

Srednja brzina vjetra

93 m osnowna brzina etra: v, o= 20.00 m/s
16.9 m koeficijenti: Cor= 1.00
42.7m Csoason= 1.00

[ V= 20.00m/s |

Kategorija terena

. Tlak pri osnovnoj brzini vjetra:

Najmanja visina z;,: = 2m 4 = 1 v 25 KN/
Duljina hrapawosti zq: = 0.050 m 7 M7 = 0.25kN/m2
Najveta visina Zpmey: = 100 m Faktor lzloZenosti _
o ce(z)= 2.20
Faktor vertikalne razvedenosti  Cofz)=1.00  (izdijagrama):
Faktor terena k, =0,19(z,/z, 4 f*" = 0.190 Tlak pri vrinoj brzini:
Faktor hrapavosti: c{z): = 0.99 dplz)=  0.55kN/m2
Vm(z)z Vp -cr(z)ma(z) = 19.86m/s
Tlak vietra na povrS§ine  w,=4,(z)-c,
Optereénje vertikalnih ploha x -smjer
Ze= 9.3m e= 169m
d
PRESJEK d>e
TLOCRT ¢ e >
e{S
E
£
vjetar —> A B c |=
D vjetar
ef5= 3.38m |zona| A B |C [D |E

hfd= 055 | h/d | Cheso

Coe,10| Cpe, 10| Cpe, 10 Cpe,10

5 -14 [-08|-05( 0.8 !-0.5
1 -1.2 | -08|-05| 08 |-05
<0,25 -1.2 (-08(-0.5), 0.8 | -0.3
Povriine:
A= 31.43 m2 WAe= -0.66 kN/m2 C= 0.00 m2 = -0.28 kN/m2

e

C
W
B= 125.74 m2 wl=  -0.44kN/m2 D=397.11 m2 w’.=  0.44kN/m2
E
We

E= 397.11 m2 = -0.28kN/m2
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Optereénje vertlﬁafnih plohay smjer

Zg= 9.3m e=

d
&>

TLOCRT

'

N rd
vjetar
D

18.6 m

PRESJEK d>e

%

—>| A B

vjetar

e/5= 3.72m zonal| A B

¢ |[op |E |

h/d= 0.22 h/d Cpe,20 | Cpe,10

Cpe, 10 Cpe, 10 Cpe@

5 -14 | -0.8

-0.5| 0.8 | -0.5

1 -1.2 | -0.8

-0.5} 0.8 | -0.5

<0,25| -1.2 | -0.8

-0.5| 0.8 | -0.3

Povriine:
A= 34.60 m2 W=

B= 138.38 m2 wh.=

Optereénje dvostre$nog krova

-0.77 kN/m2
= -0.44kN/m2

C=224.13 m2
D= 167.17 m2
E= 157.17 m2

a= 42.7 m Y

privietrng
zaviatring

Z.=h= 9.3m
Nagib: 10.00°

Kad o ganl..

pozitivan nagib kiova
Smjer vjetra 0°
e/10 e/10
< <
e/4 1\ F
r
an;etrma. gl H il o| Zavietrina
vjetar
r_
e/4 F
<. a >
Smjer vjetra 90°
Gornja streha
a/4 @ F H |
vietar . |G| . Sljeme
7~
G
|
a/4$ LI: H

Donja streha
e/10

|

e/2

C
W =
D
W =
E
W =

-0.28 kN/m2
0.44 kN/m2
-0.28 kN/m2

str. 9
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. Gyadevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA
Smjervjetra® = 0

e=16.9m |nagib| F G [H {1 J
Cpe,10 Cpe,10 Cpe,lo Cpe,lo Cpe,10
10 | -1.30 |-1.00(-0.45]|-0.20(-0.65
Povrsine:
F= 7.14 m2 whe= -0.72 kN/m2 H=332.25 m2 whe= -0.25 kN/m2
G=14.28 m2 wCs= -0.55kN/m2 l= 332.25 m2 wle= -0.11 kN/m?2
J= 28.56 m2 W= -0.36 kN/m2
Smjer vjetra © = 90°
e=18.6m |nagib| F G |H |
Cpe,10 | Cpe,10| Cpe, 10 Cpe, 10
10 | -1.45 [-1.30|-0.65}|-0.55
Povrsine:
F= 19.86 m whe= -0.80kN/m2 H=158.84 m whe= -0.36 kKN/m2
G=19.86m wi= -0.72kN/m2 l= 162.26 m w'e= -0.30 kN/m2
Pritisak vjetra na unutarnje povriine
Unutra&nji koeficijent pritiska: Cpi= = 0.3
w=x 0.17kN/m2
Rezultirajuce djelovanje vjetra smjer-x:
Wi=We-w (kN/m*)
Vjetar W1 - pozitivni unutarnji pritisak cp= + 03 )
PODRUCIE | A B cC|D|E|]F]|G]|H [ |
w, (kN/m?) [-0.66 -0.44 [-0.28 0.44 |-0.28]-0.72|-0.55[-0.25| -0.11 |-0.36
w (kN/m?) 017 017 [0.17]0.17[017]0.17[0.17]0.17] 0.17 [0.17
w, (kN/m?) |[-0.83| -0.61 |-0.44] 0.28 | -0.44] -0.88|-0.72|-0.41| -0.28 |-0.52
Vjetar W2 - negativni unutarnji pritisak ~ cy= - 0.3 )
PODRUCIE | A| B | € | D | E| F |G| H]| I i
we (kN/m?%) |-0.66{ -0.44 [-0.28| 0.44 |-0.28[-0.72|-0.55|-0.25] -0.11 |-0.36
w; (kN/m?) [-0.17| -0.17 |-0.17|-0.17|-0.17[-0.17|-0.17|-0.17| -0.17 |-0.17
w, (kN/m?) |-0.50] -0.28 |-0.11] 0.61 [-0.11]-0.55]-0.39]-0.08] 0.06 |-0.19
Rezultirajuée djelovanje vjetra smjer-y:
Wi=We-wi (kN/m?)
Vjetar W1 - pozitivni unutarnji pritisak Cp= + 03 )
PODRUCIE | A B c{D|E|F|G|H !
we (kN/m?) |[-0.77] -0.44 [-0.28] 0.44 |-0.28] -0.80]-0.72|-0.36| -0.30
w.(kN/mz) 0.17( 017 |0.17|0.17(0.17]0.17(0.1710.17 | 0.17
w, (kN/m?) |-0.94] -0.61 [-0.44] 0.28 |-0.44|-0.96|-0.88-0.52| -0.47
Vjetar W2 - negativni unutarnji pritisak ~ ¢,= - 0.3 )
PODRUCIE | A B c|{D|E|] F|@G]|H |
we (kN/m?) |-0.77| -0.44 [-0.28| 0.44 |-0.28{-0.80{-0.72|-0.36| -0.30
w; (kN/m?) [-0.17| -0.17 |-0.17|-0.17|-0.17|-0.17]-0.17(-0.17] -0.17
wy (kN/m?) |-0.61] -0.28 |-0.11] 0.61 |-0.11|-0.63|-0.55|-0.19| -0.14

str. 10

td.: 124/16
z.0.p.: AH-16
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ptere¢enje snijegom

Lokacija objekta: IVANIC GRAD
Nadmorska visina: 110 m.anm
Podrugje opteretenja snijegom: |

S & 115

Optereéenje snijegom dvostresnih krovova

() Hs{cz)

0,5m(en) [T A w{oa)

o) 0,5u1(x2)

)al 24

Koeficijent oblika za opteredenje snijegom - dvostre3ni krovovi
a= 3.00° a= 3.00°
pe= 0.80 Be= 0.80

Optereéenje snijegom;

Kombinacija opterecenja 1: Syqqy= 0.92 kN/m2 Syen= 0.92kN/m2
0.581(.11): 0.46 kN/m2 0.5 S(az)= 0.46 kN/m2



e NOGRAD STUDIO dioo.

]

s e gl WU PROJEKT RONSTRUKEIIAT e Al . |
td,; 124/16 "X

Investitor: AQUACHEM d.o.o.

Ulica. Republike Austrije 7, Zagreb
tel/fax: 01/375-88-00 Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA 70 AH-16
. o “
| ' suE7zC ) N ,
ay Lzt oo 1&0 v l‘
N ! | |
bl ] i |
" 1
NERP SR N o
A= | LIK, e L
L N - ' I | ) :
L L 1 1 : zl
L 5000 ol
(g + 'Jl' . '.' |
| .
P Seop |7*2|

Dy ok SyETI A
Ay
~ rENE EEY ot (%)
o T AR - 8 <A, S = QI

— :’y/'&l’éé.éq A% 2,0 = _Zd.?_f_é‘//”'/ o
z g iuoity”

SH7>  SHETZS

/
r—«w-—m f///“ Z/ﬁ%%y/
}/ o | //
_ﬁ___. /g

/, . /o‘ﬂ - = _\A{__

e L @
| < gomtoras - 55

e
._@5/3.‘71&24,/,27 . I ARES = Ao sy

— el T~

|



""'STAN()GRAD STUD[O doo. (-LAVNI I’ROJL‘KT K()NbTRUKClJA ll
Ulica Republike Austrije 7, Zagreb Tnvestitor: AQUACHEM d.o.0 td.: 124/16 b
tel/fax: 01/375-88-00 | Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA 2.0.p.0 AH-16

Gty (B) — twv ZO

i
|

00

1

. g=1.00

P=1.45
svfi—s

Opt. 1: sve {g) - Ulazni podaci

Kontrola stabilnosti (&elik) ¢ (

n
o

SO
M

SR AL RN A== #2000
upt. 1: sve (q)l}@)u gredi: 1 - ¢ éz //g //Mf
P

T T REHec eyt A,
- Reakcije leZajeva (kN-kNm)m M—ﬂ#&/é

Opt. 1: sve (g}

g (B - ooz
ML (4D ~Focteonfoce
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NOSIVA CELICNA KONSTRUKCIJA

Proradun reznih sila napravljen je u programskom paketu SCIA ENGINEER. Analizirane su
sve kombinacije optereéenja za grani¢no stanje nosivosti i graniéno stanje uporabljivosti s
odgovarajuéim parcijalnim koeficijentima sigurnosti za pojedino grani¢no stanje. U nastavku
su dani samo utjecaji od najnepovoljnije kombinacije djelovanja za pojedino grani¢no stanje.

Globalni model konstrukcije
Prikaz geometrije modela:
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Prikaz elemenata sekundarne konstrukcije:




STANOGRAD STUDIO d.o.o. GLAVNI PROJEKT - KONSTRUKCIJA
Ulica Republike Austrije 7, Zagreb Investitor: AQUACHEM d.o.0.
tel/fax: 01/375-88-00 Gradevina: GOSPODARSK A GRADEVINA - SKLADISNA HALA

Glavna konstrukcija

Rezne sile i pomaci (progibi)
STALNO + KORISNO + SNIJEG

Dijagram momenata savijanja Mz [kNm]

str. 14

td.: 124/16
z.0.p.; AH-16
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Dijagram popreénih sila Ty [kN]
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Dijagram progiba z [cm]
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Dijagram progiba x [cm]
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Sekundarna konstrukcija i vjetrovni spregovi
Rezne sile i pomaci (progibi)
STALNO + VJETAR

Dijagram momenata savijanja Mz [kNm]

str, 18
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Dijagram popreénih sila Ty [kN]
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Dijagram progiba y [cm]

str, 20

td.: 124/16
2.0.p.: AH-16




STANOGRAD STUDIO d.o.0.
Ulica Republike Austrije 7, Zagreb
tel/fax: 01/375-88-00

Gradevina; GOSPODARSKA GRADEVINA - SKLADISNA HALA

GLAVNI PROJEKT - KONSTRUKCIJA
Investitor: AQUACHEM d.o.0.

DIMENZIONIRANJE ELEMENATA

str, 21
td.: 124/16
2.0.p.: Al-16

U nastavku je dan prikaz dimenzioniranja elemenata. Detaljno je ispisan postupak dimenzioniranja

najkritiénijin elemenata, a prikaz dimenzioniranja ostalih dan je tablitno s konadnim stupnjom
iskoristivosti pojedinog elementa obzirom na KGS (GSN).

Glavna konstrukcija

Check of steel — stupovi poz. 11 poz 2

Nonlinear calculation, Extreme : Member

Selection : B29, B20

Nonlinear combinations : ST+KO+SN KGS

EN 1993-1-1 Code Check

National annex: Standard EN

Wember B29 |8.500m JHEAszo |s 235 JST+KO+SN KGS Jo.73- |

Partlal 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
Materlal

Yield strength fy 235.0 |MPa

Ultimate strength fu |360.0 |[MPa

Fabrication Rolled

The critical check Is on position 0.000 m

Internal forces | Calculated | Unit
N,Ed -392.40 [kN
Vy,Ed 0.13 KN
Vz,Ed -10.76 kN
T,Ed 0.00 kNm
My, Ed 7.53 KNm
Mz,Ed 0.00 KNm

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- 25.00
thickness ratio

Class 1 Limit 33.00
Class 2 Limit 38.00
Class 3 Limit 45.11

=> Internal Compression parts Class 1
Classification of Outstand Flanges

|
|
|
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According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 7.65
thickness ratio

Class 1 Limit 9.00
Class 2 Limit 10.00
Class 3 Limit 13.77

=> QOutstand Flanges Class 1

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

Accotding to EN 1893-1-1 article 6.2.4 and formula (6.9)

A 1.2400e-02 mh2
Nc,Rd 2914.00 kN
Unity check 0.13 - J

Bending moment check for My

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

Woly 1.6292¢-03 mA3

Mpl,y,.Rd 382.85 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 9.6240e-03 m#2

Vply,Rd 1305.76 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 4.0765e-03 m~2
Vpl,z,Rd 553.09 kN
Unity check 0.02 -

Torslon check

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

Tau,t,Ed 0.0 MPa
Tau,Rd 135.7 |MPa
Unity check 0.00 |-

Combined bending, axial force and shear force check

According to EN 1993-1-1 article 6.2.9.1 and formula (6.31)

MN,y,Rd

378.63 |kNm

Unity check

0.02 |-

The member satisfies the section check.
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Classiflcation for member buckling deslgn
Decisive position for stability classification: 0.000 m
Classification of Internal Gompression parts

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

Maximum width-to- 25.00
thickness ratio

Class 1 Limit 33.00
Class 2 Limit 38.00
Class 3 Limit 45.11

=> Internal Compression parts Class 1
Classification of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 7,65
thickness ratio

Class 1 Limit 9.00
Class 2 Limit 10.00
Class 3 Limit 13.77

=> Qutstand Flanges Class 1

=> Section classified as Class 1 for member buckling design
Flexural Buckiing 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 8.600 |8.500 m
Buckling factor k 2.00 1.00
Buckling length Ler 17.000 (8.500 m
Critical Euler load Ncr 1642.322005.20 (kN
Slenderness Lambda 125.10 |113.21

Relative slenderness Lambda,rel |1.33 1.21
Limit slenderness Lambda,rel,0 10.20 0.20

Buckling curve b ¢
Imperfection Alpha 0.34 0.49
Reduction factor Chi 0.41 0.43
Buckling resistance Nb,Rd 1199.85 (1256.39 |kN
“Flexural Buckilng verification
Cross-section area A 1.2400e-02 mA2
Buckling resistance Nb,Rd 1199.85 kN
Unity check 0.33 -

Torsional (-Flexural) Buckling check

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

Table of values
Torsional Buckling length 8.500 m
Ner, T 5418.53 kN

GLAVNI PROJEKT - KONSTRUKCIJA
Investitor: AQUACHEM d.o.0,
Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA
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GLAVNI PROJEKT - KONSTRUKCIJA
Investitor: AQUACHEM d.o.0.
Gradevina; GOSPODARSKA GRADEVINA - SKLADISNA HALA

Ner, TF 1642.32 kN
Relative slenderness 1.33

Lambda, T

Limit slenderness Lambda,0 |0.20

Buckling curve c -
Imperfection Alpha 0.49 |
A 1.2400e-02 mh2
Reduction factor Chi 0.38

Buckling resistance Nb,Rd  |1094.40 kN
Unity check 0.36 -

Lateral Torslonal Buckling Check

According to article EN 1993-1-1: 6.3.2.1. and formula (6.54)

LTB Parametors

Method for LTB curve Art. 6.3.2.2.
Wy 1.6202e-03 mA3
Elastic critical moment Mcr 1640.97 kNm

Relative slenderness Lambda,LT |0.48

Limit slenderness Lambda,LT,0 |0.40

Mcr Parameters ]
LTB length 8.500 |m
k 1.00
kw 1.00
C1 3.21
C2 0.61
C3 0.41

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)

Compression and bending chack

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

Interaction Method 1

Table of values |
Kyy 1.053 ]
kyz 0.714 J
kzy 0647 |
kzz 0.850 |
Delta My 0.00 kNm |
Delta Mz 0.00 kNm \
A 1.2400e-02 mh2 J
Wy 1.6292e-03 |m*3 J
Wz 7.0833e-04 mA3
NRk 2914.00 kN
My,Rk 382.85 KNm
Mz,Rk 166.46 kNm
My,Ed 145.71 kNm

str, 24
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Gradevina:

GLAVNI PROJEKT - KONSTRUKCIJA

Investitor;: AQUACHEM d.o.0.

Mz,Ed -0.97 kNm
Interaction Method 1

Mer0 511.77 kNm
reduced slenderness 0 |0.86

Psiy 0.052

Psiz 0.000

Cmy,0 0.794

Cmz,0 0.767

Cmy 0.925

Cmz 0.767

CmLT 1.000

muy 0.844

muz 0.878

wy 1.101

wz 1.500

npl 0.135

aLT 0.995

bLT 0.001

cLT 0.431

dLT 0.002

elLT 0.272

Cyy 0.975

Cyz 0.790

Czy 0.848

Czz 0.985
Unity check (6.61) =0.33+040+0.00=073
Unity check (6.62) =0.36 + 0.25 +0.00 = 0.61

Shear buckling check
in buckling field 1

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

Table of values

hwit 31.000

The web slenderness is such that the Shear Buckling Check is not required.

The member satisfies the stability check.

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

|meer BZL‘ 8.500 mJ HEA360 ‘S 235

IST+K0+SN KGS |0.54- |

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

GOSPODARSKA GRAPEVINA - SKLADISNA HALA
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Investitor; AQUACHEM d.o.0.
Gradevina: GOSPODARSKA GRADEVINA -

Material
Yield strength fy 235.0 |MPa
Ultimate strength fu 360.0 |MPa
Fabrication Rolled
..:1SECTION CHECK::..,

The critical check Is on positien 0.000 m

Internal forces | Calculated | Unit
N,Ed -129.45 |kN
Vy,Ed 0.00 kN
Vz,Ed -38.27 kN
T,Ed 0.00 kNm
My,Ed 111.37 kNm
Mz Ed 0.00 kNm

Classlfication for cross-section design

According to EN 1993-1-1 article 5.5.2

Classification of internal Compresslon parts

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

Maximum width-to- 26.10
thickness ratio

Class 1 Limit 57.63
Class 2 Limit 66.36
Class 3 Limit 92.76

=> [nternal Compression parts Class 1
Classification of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 6.74
thickness ratio

Class 1 Limit 9.00
Class 2 Limit 10.00
Class 3 Limit 13.77

=> QOutstand Flanges Class 1

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

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

A 1.4300e-02 m*2
N¢,Rd 3360.50 kN
Unity check  ]0.04 -

Bending momaent check for My

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

Wply 2.0875e-03 m*3
Mply,Rd 490.56 kNm
Unity check  |0.23 -

GLAVNI PROJEKT - KONSTRUKCIJA

SKLADISNA HALA
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GLAVNI PROJEKT - KONSTRUKCLJA ig "y
Investitor: AQUACHEM d.o.0. . e

Gradevina; GOSPODARSKA GRADEVINA - SKLADISNA HALA 0. »

STANOGRAD STUDIO d.o.0.
Ulica Republike Austrije 7, Zagreb
tel/fax: 01/375-88-00

Shear check for Vy \‘
According to EN 1993-1-1 article 6.2.6 and formula (6.17) \
Eta 120 |
Av 1.0870e-02 mh2 \
Vpl,y,Rd 1474.81 kN |
Unity check __ ]0.00 ) :
Shear chack for Vz \‘\
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Eta 1.20
Av 4.9200e-03 mA2 |
Vpl.z,Rd 667.53 kN

Unity check |0.06 -

Torslon check

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

Tau,t,Ed 0.0 |MPa
Tau,Rd 135.7 (MPa
Unity check  [0.00 |-

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.31)
Mpl,y,Rd 490.56 |kNm

Unity check 0.23 -

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.

The member satisfies the section 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  {26.10
Class 1 Limit 57.63
Class 2 Limit 66.36
Class 3 Limit 92.75

=> Internal Compression parts Class 1
Classificatlon of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 6.74

thickness ratio ‘
Class 1 Limit 9.00

Class 2 Limit 10.00

N



STANOGRAD STUDIO d.o.o.
Ulica Republike Austrije 7, Zagreb

tel/fax: 01/375-88-00

GLAVNI PROJEKT - KONSTRUKCIJA

Class 3 Limit

J13.77 l

=> Outstand Flanges Class 1

=> Section classified as Class 1 for member buckling design

Flexural Buckling Check
According to EN 1993-1-1 articie 6.3.1.1 and formula (6.46)

Investitor: AQUACHEM d.o.0.
Gradevina; GOSPODARSKA GRADEVINA -

Buckling parameters yy 4
Sway type sway  |non-sway
System length L 8.500 ([8.500 m
Buckling factor k 2.00 1.00
Buckling length Ler 17.000 {8.500 m
Critical Euler load Ncr 2373.83(2263.38 kN
Slenderness Lambda 111.74 1114.43
Relative slenderness Lambda,ret|1.19 1.22
Limit slenderness Lambda,rel,0 [0.20 0.20
Buckling curve b c
Imperfection Alpha 0.34 0.49
Reduction factor Chi 0.48 0.43
Buckling resistance Nb,Rd 162543 |1428.35 kN

Flexural Buckling verification

Cross-section area A

1.4300e-02 [m”2

Buckling resistance 1428.35 kN
Nb,Rd
Unity check 0.09 -

Lateral Torslonal Buckling Check
According to article EN 1993-1-1: 6.3.2.1. and formula (6.54)

LTB Parameters

Method for LTB curve Art. 6.3.2.2,

Wy 2.0875e-03 m"3
Elastic critical moment Mcr 1513.59 kKNm
Relative slenderness Lambda, LT [0.57

Limit slenderness Lambda,LT,0 0.40

Mcr Parameters
LTB length 8.500 |m
Kk 1.00
kw 1.00
C1 2.35
107 0.00
C3 1.00

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)

Compression and bending check

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

Interaction Method 1

SKLADISNA HALA
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STANOGRAD STUDIO d.o.0. GLAVNI PROJEKT - KONSTRUKCIJA :’g 124716
Ulica Republike Austrije 7, Zagreb ~ Investitor: AQUACHEM d.o.o. A6
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Table of values !
kyy 1.047 l
Kyz 0.904 ‘
kzy 0.556 l
kzz 0.994 \
Delta My 0.00 kNm {
Delta Mz 0.00 kNm |
A 1.4300e-02 |m~2
Wy 2.0875¢-03 |m”3
Wz 8.0417e-04 |m*3 ‘»
NRK 336050  [kN | |
My.Rk 490.56 kNm 5
MzRk 188.08 KNm |
My,Ed -213.89 KNm |
Mz,Ed ' 0.34 kNm \
Interaction Methed 1
Mcr0 643.20 kNm \
reduced slenderness 0 |0.87
Psiy -0.521
Psiz 0.000
Cmy,0 0.964
Cmz,0 0.953 1
Cmy 0.992 }
Cmz 0.953 :
CmLT 1.020 ?
muy 0.971
muz 0.966
wy 1.104 i
wz 1.500 |
npl 0.039
aLT 0.995
bLT 0.000
cLT 0.463
dLT 0.001
elT 0.282
Cyy 0.993
Cyz 0.759
Czy 0.958
Czz 0.983
Unity check (6.61) =0.08 +0.46 + 0.00=0.54

Urity check (6.62) = 0.09 + 0.24 + 0.00 = 0.33
Shear buckiing check

in buckling field 1

According to article EN 1993-1-5: 5. & 7.1. and formula (5.10) & (7.1)
[ Table of values | |

////l
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hwit |31 .5@

The web slenderness is such that the Shear Buckling Check is not required.

The member satisfies the stability check.

Check of steel — grede: poz. 4

Nonlinear calculation, Extreme : Member
Selection : B22, B23
Nonlinear combinations : ST+KO+SN KGS

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

GLAVNI PROJEKT - KONSTRUKCIJA
Investitor: AQUACHEM d.0,0,
Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA

\Member B22 J8.110m |HEA360 |S 236 |ST+KO+SN KGs

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

Material
Yield strength fy 235.0 |MPa
Ultimate strength fu [360.0 |MPa
Fabrication Rolled

The critical check Is on position 0.000 m

Internal forces | Calculated | Unit
N,Ed -41.80 kN
Vy,Ed 0.30 kN
Vz,Ed 92.43 kN
T.Ed 0.09 kNm
My,Ed 20724 |KNm
Mz,Ed -0.36 KNm

Classification for cross-sectlon 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- 26.10
thickness ratio \
Class 1 Limit 66.63
Class 2 Limit 76.73
Class 3 Limit 115.77

=> Internal Compression parts Class 1
Classification of Outstand Flanges

Str. 30
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According to EN 1993-1-1 Table 5.2 Sheet 2

=> Qutstand Flanges Class 1

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

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

Bending moment check for My

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

Bending moment check for Mz

According to EN 19893-1-1 article 6.2.5 and formula (6.12),(6.13)

Maximum width-to- 6.74

thickness ratio \
Class 1 Limit 9.00 |
Class 2 Limit 10.00 |
Class 3 Limit 13.78 'i

A 14300802 |m*2
NoRd 3360.50 kN
Unity check 0.01 -

Wply 2.0875e-03 |[m73 ‘
Mpl,y,Rd 490.56 [kNm
Unity check  [0.42 - \

Whpl,z 8.0417e-04 m*3

Mpl,z,Rd 188.98 kNm

Unity check 0.00 -

Shear chock for Vy |
According to EN 1993-1-1 article 6.2.6 and formula (6.17) i
Eta 1.20 |
Av 1.0870e-02 mA2

Vpl,y,Rd 1474.81 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 4.9200e-03 mA2

Vpl.z,Rd 667.53 kN

Unity check 0.14 -

Torslon check

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

Tau,t,Ed 1.1 MPa
Tau,Rd 135.7 |MPa
Unity check 0.01 |-

Combined bending, axial force and shear force check
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According to EN 1993-1-1 article 6.2,9.1 and formula (6.41)
Mpl,y,Rd|490.56 [kNm

R —
Apha—|2.00 ||

S

Mpl,z,Rd|188.98 |kNm
Beta 1.00

Unity check (6.41) = 0.18 + 0.00 = 0.18 - |

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.

Classlification for member buckling design

Decisive position for stability classification: 0.000 m
Classlflcation of Internal Compression parts

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

Maximum width-to- 26.10 (
thickness ratio |
Class 1 Limit 66.63 \
Class 2 Limit 76.73 1
Class 3 Limit 115.77

=> Internal Compression parts Class 1
Classification of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 6.74
thickness ratio

Class 1 Limit 9.00
Class 2 Limit 10.00
Class 3 Limit 13.78

=> Outstand 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 7z

Sway type sway |non-
sway

System length L 8110 [8.110 m
Buckling factor k 2.21 0.86 B
Buckling length Ler 17.905 |6.987 m
Critical Euler ioad Ncr 2139.99|3349.54 |kN
Slenderness Lambda 117.69 (94.07
Relative sienderness Lambda,rel 1.25 1.00
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i like Austrije 7, Zagreb Investitor: AQUACH ,0,0,
g}};:x{{?ﬁl/?;sjgg.go : £ Gradevina; GOSPODARSKA GRAPEVINA - SKLADISNA HALA
Limit slenderness Lambda,ret,0  10.20  0.20 | J
Note: The slenderness or compression force is such that Flexural Buckling effects may be
ignored

according to EN 1993-1-1 article 6.3.1.2(4).
Lateral Torslonal Buckling Check

According to article EN 1993-1-1: 6.3.2.1. and formula (6.54)

LTB Parameters l
Method for LTB curve At 6.3.2.2. ]
Wy 2.0875e-03 mh3
Elastic critical moment Mcr 1257.32 kNm

Relative slenderness Lambda,LT |0.62
Limit slenderness Lambda,LT,0 {0.40

LTB curve a

Imperfection Alpha,LT -~ 10.21

Reduction factor Chi LT 0.88

Buckling resistance Mb.Rd 431.90 kNm

Unity check 0.48 -
Mcr Parameters

LTB length 8.110 |m

k 1.00

kw 1.00

C1 1.83 |

C2 0.34 |

c3 100 | |

Note: C Parameters according to ECCS 119 2006 / Galea 2002
load in center of gravity

Compression and bending check

According to article EN 1993-1-1: 6.3.3. and formula (6.61), (6.62)
interaction Method 1

Table of values
kyy 1.024 |
kyz 0.770 |
kzy 0.536
kzz 0.791
Delta My 0.00 kNm
Delta Mz 0.00 kNm
A 1.4300e-02 mh2 |
Wy 2.0875e-03 mh3
Wz 8.0417e-04 mh3
NRk 3360.50 kN
My,Rk 490.56 kNm
Mz, Rk 188.98 kNm
My, Ed -207.24 kNm
Mz, Ed 8.13 kNm
Interaction Method 1
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Investitor: AQUACHEM d.o.0.

Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA

Mcr0 685.38 kNm
reduced slenderness 0 |0.85

Psiy -0.843

Psi z -0.044

Cmy,0 0.990

Cmz,0 0.779

Cmy 0.999 \
Cmz 0.779 |
CmLT 1.002

muy 1.000

muz 1.000

wy 1.104

wz 1.500

npl 0.012 |
aLT 0.995

bLT 0.007 B
cLT 0.570 |
dLT 0.040 \
eLT 0.622 J
Cyy 0.997

Cyz 0.717

Czy 0.981

Czz 0.997

Unity check (6.61) =001 +0.49+0.03=0.54

Unity check (6.62)
Shear buckling check

in buckling field 1
According to article EN 1993-1-5:5. & 7.1. and formula (5.10) & (7.1)

Table of values

=0.01+0.26+0.03=0.30

hwit 31.500

The web slenderness is such that the Shear Buckling Check is not required,
The member satisfies the stability check.

EN 1993-1-1 Code Check
National annex: Standard EN
[MemberB23 [8.110m |HEA360 [S236 [ST+KO+SNKGS [0.46- |

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
Material
Yield strength fy 235.0 |MPa
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GLAVNI PROJEKT - KONSTRUKCIJA
Investitot: AQUACHEM d.o.0.
Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA

Ultimate strength fu 360.0 |MPa
Fabrication Rolled

The critlcal check Is on position 8.110 m

Internal forces | Calculated | Unit “
N,Ed -39.30 KN J
Vy.Ed -0.03 kN
Vz,Ed -82.29 kN
T,Ed |-0.17 kNm
My,Ed -196.,30 KNm
Mz,Ed 0.15 kNm

Classificatlon for cross-sectlon 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- 26.10
thickness ratio

Class 1 Limit 66.93
Class 2 Limit 77.07
Class 3 Limit 115.82

=> |Internal Compression parts Ciass 1
Classificatlon of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 6.74 |
thickness ratio

Class 1 Limit 9.00 |
Class 2 Limit 10.00
Ciass 3 Limit 13.77

=> Outstand Flanges Class 1

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

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

A 1.4300e- fm"2
02

Ne¢,Rd 3360.50 |kN

Unity check 0.01 -

Bending moment check for My

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

Wol,y 2.0875e-03 mh3 |
Mpl,y,Rd 490.56 kNm
Unity check 0.40 -

Bending moment check for Mz

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

ﬁNpLz 8.0417e-04 [m"3 |
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Mpl,z,Rd 188.98 KNm
Unity check 0.00 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Eta 1.20
Av 1.0870e-02 mh2
Vpl,y,Rd 1474 81 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 4,9200e-03 mA2
Vpl,z,Rd 667.53 kN
Unity check 0.12 -

Torslon check

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

Tau,t,Ed 20 (MPa
Tau,Rd 135.7 |MPa
Unity check 0.0t |-

Comblned 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|490.56

kNm

Alpha

2.00

Mpl,z,Rd

188.98

kNm

Beta

1.00

Unity check (6.41) = 0.16 + 0.00 = 0.16 -

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.

Classification for member buckiing 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
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Maximum width-to- 26.10 '
thickness ratio |
Class 1 Limit 67.55 |
Class 2 Limit 77.78
Class 3 Limit 115.98

=> Internal Compression parts Class 1
Classification of Qutstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 6.74
thickness ratio

Class 1 Limit 9.00
Class 2 Limit 10.00
Class 3 Limit 13.95

=> Qutstand 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 vy 77 J
Sway type sway |non-sway ‘
System length L 8.110 18.110 m
Buckling factor k 2.10 0.85
Buckling length Ler 17.000 |6.915 m
Critical Euler load Ner 2373.8213420.35 |kN
Slenderness Lambda 111.74 |93.09
Relative slenderness Lambda,rel 1.19 0.99
Limit slenderness Lambda,rel,0 0.20 0.20

Note: The slenderness or compression force is such that Flexural Buckling effects may be
ignored

according to EN 1993-1-1 article 6.3.1.2(4).

Lateral Torsional Buckling Check

According to article EN 1993-1-1: 6.3.2.1. and formula (6.54)

LTB Parameters
Method for LTB curve Art. 6.3.2.2,
Wy 2.0875e-03 |m*3
Elastic critical moment Mcr 1319.99 kNm
Relative slenderness Lambda,LT 0.61
Limit slenderness Lambda,LT,0 0.40
Mcr Parameters J
LTB length 8.110 Im
k 1.00
kw 1.00
C1 1.93
C2 0.30
C3 1.00
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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)

Compresslon and bendIng check

According to article EN 1993-1-1: 6.3.3. and formula (6.61), (6.62)
Interaction Method 1

Table of values T

kyy 1.020

kyz 0.924

kzy ‘ 0.532

kzz 1.008

Delta My 0.00 kNm

Delta Mz 0.00 kNm

A 1.4300e- [mA2
02

Wy 2.0875e- |m”*3
03

Wz 8.0417e- |m”3
04

NRk 3360.50 kN

My,Rk } 490.56 kNm

Mz Rk 188.98 kNm

My,Ed -196.30 |kNm

Mz, Ed 7.91 kNm

Interaction Method 1

Mcr0 685.38 kNm

reduced slenderness 0 0.85

Psiy -0.890

Psiz ~|0.019

Cmy,0 0.991

Cmz,0 0.989

Cmy 0.999 B

Cmz 0.989

CmLT 1.002

muy 1.000

muz 1.000

wy 1.104

wz 1.500

npl 0.012

aLT 0.995

bLT 0.006

cLT 0.479

dLT 0.027

eLT 0.538

Cyy 0.997

Cyz 0.757

Czy 0.985
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Czz J0.993 J J
Unity check (6.61) =0.01 +0.41+0.04=0.46
Unity check (6.62) =0.01+0.21+0.04 =027

Shear buckling check
in buckling field 1
According to article EN 1993-1-5: 5, & 7.1, and formula (5.10) & (7.1)
Table of values

hwit

31.500

The web slenderness i such that the Shear Buckiing Check is not required.
The member satisfies the stability check.

Check of steel — Glavna konstrukcija

Nonlinear calculation, Extreme : Member

Selection : All

Nonlinear combinations : ST+KO+SN KGS

Case Memb css mat | dx |un.che(sec.che|stab.che
er [m] ck ck ck
[] [-] [

ST+KO+SN KGS  |B1 STUP 1 - HEA360 S$235 | 0.000 0.06 0.04 0.06
ST+KO+SN KGS |B2 STUP 1 - HEA360 S$235 | 0.000 0.12 0.04 0.12
ST+KO+SN KGS |B3 STUP 1 - HEA360 S$235 | 0.000 0.19 0.06 0.19
ST+KO+SN KGS |B4 STUP 1 - HEA360 S$235 | 0.000 0.18 0.03 0.18
ST+KO+SN KGS |B5 STUP 1 -HEA360 S235 | 0.000 0.18 0.06 0.18\
ST+KO+SN KGS |B6 STUP 1-HEA360 $235 | 0.000 0.12 0.03 0.1ﬂ
ST+KO+SN KGS |B7 STUP 1 - HEA360 S$235 | 0.000 0.36 0.06 0.36\
ST+KO+SN KGS |B8 GREDA 1 - HEA360 5235 | 1.822 0.06 0.06 0.00
ST+KO+SNKGS |BO GREDA 1 - HEA380 S$235 | 3.004 0.21 0.21 0.00
ST+KO+SN KGS |B10 GREDA 1 - HEA360 $235 | 0.000 0.20 0.1 0.20
ST+KO+SN KGS |B11 GREDA 1 - HEA360 S 235 | 3.004 0.61 048 0.61
ST+KO+SN KGS |B12 GREDA 1 - HEA360 S$235 | 0.000 0.18 0.09 0.18
ST+KO+SN KGS |B13 GREDA 1 - HEA360 $235 | 3.004 0.49 0.40 0.49
ST+KO+SN KGS |B14 GREDA 1 - HEA360 S$235 | 0.000 0.25 0.18 0.25
ST+KO+SN KGS |B15 GREDA 1 - HEA360 S235 | 3.004 0.45 0.35 0.45
ST+KO+SN KGS |B16 STUP 1 - HEA360 S235 | 0.000 0.24 0.08 0.24‘
ST+KO+SN KGS |B17 STUP 1 - HEA360 $235 ) 0.000 0.11 0.06 0.1ﬂ
ST+KO+SN KGS |B18 STUP 1 - HEA360 S$235 | 0.000 0.53 0.22 0.53|
ST+KO+SN KGS |B19 STUP 1 - HEA360 $235 | 0.000 0.51 0.21 0.51
ST+KO+SN KGS |B20 STUP 1 - HEA360 $235 | 0.000 0.54 0.23 0.54
ST+KO+SN KGS |B21 STUP 1 - HEA360 §$235 | 0.000 0.57 0.24 0.57
ST+KO+SN KGS |B22 GREDA 1 - HEA360 $235 | 0.000 0.54 0.42 054
ST+KO+SN KGS [|B23 GREDA 1 -HEA360 $235 | 8.110 0.46 0.40 0.46
ST+KO+SN KGS |B24 GREDA 1 -~ HEA360 S235 | 0.000 0.53 0.44 0.53
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ST+KO+SN KGS |B25 [GREDA 1-HEA360 S$235 | 8.110 057 0.46 0.57
ST+KO+SN KGS [B26  |STUP3 - HEA320 §235 | 0.000 0.34 0.09 0.34
ST+KO+SN KGS [B27  |STUP3 - HEA320 §235 | 0.000 0.52 0.11 0.52
ST+KO+SN KGS |B29 |STUP3 - HEA320 $235 { 0.000 0.73 0.13 0.73
ST+KO+SN KGS |B30 |GREDA 1 -HEA360 §235 | 2.803 0.59 0.46 0.59
ST+KO+SN KGS  |B31 GREDA 1 - HEA360 $235| 8.110 0.34 0.30 0.34
ST+KO+SN KGS |B32  |STUP3 - HEA320 5235 | 0.000 0.62 0.13 0.62
ST+KO+SN KGS |B34  |STUP3 - HEA320 §235 | 0.000 0.63 0.16 0.63
ST+KO+SN KGS |B35 |STUP3 - HEA320 §235 | 0.000] 0.29 0.10 0.29
ST+KO+SN KGS [B36 |STUP3 - HEA320 S$235 | 0.000 0.79 0.20 0.79
ST+KO+SN KGS [B37  [STUP3 - HEA320 $235 ( 0.000 0.36 0.13 0.36
ST+KO+SNKGS (B38 |GREDA 1 - HEA360 S$235 | 2.803 0.55 0.39 0.55
ST+KO+SN KGS B39 |GREDA 1 - HEA360 $235 | 8110 0.17 0.16 0.17
ST+KO+SN KGS |B40  |GREDA 1 -HEA360 S235 | 3.244 0.04 0.02 0.04
ST+KO+SN KGS  (B41 GREDA 1 - HEA360 S§$235 | 4706 0.05 0.04 0.05
ST+KO+8N KGS |B323 |STUP3 - HEA320 $235 | 0.000 0.72 0.26 0.72
ST+KO+SN KGS |B324 |GREDA 2 - HEA360 §$235 | 3.475 0.42 0.42 0.00
ST+KO+SN KGS |B325 (GREDA 2 -HEA380 §235 | 0.000 0.07 0.07 0.00
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Medukatna konstrukcija i konstrukcija nadstresnice

Check of steel — grede poz. 7

Nonlinear calculation, Extreme
Selection : B319

i poz. 10

: Member

Nonlinear combinations : ST+KO+SN KGS

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

Membﬁﬂs [6-400m  [HEA380

|S 235 JST+KO+SN KGS |0.94-J

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

Material
Yield strength fy 235.0 [MPa
Ultimate strength fu 360.0 |MPa
Fabrication Rolled
«::SECTION CHECK::..,
The critical check is on position 4200 m

Internal forces | Calculated | Unit
N,Ed -16.57 kN
Vy,Ed 1.53 kN
Vz,Ed 67.08 kN
T,Ed 0.42 kNm
My,Ed 44489  |kNm
Mz,Ed 6.41 kNm

Classlfication 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- 26.10
thickness ratio

Class 1 Limit 69.90
Class 2 Limit 80.49
Class 3 Limit 122.07

=> Internal Compression parts Class 1

Classification of Outstand Flanges

According to EN 1893-1-1 Table 5.2 Sheet 2

thickness ratio

Maximum width-to- 6.74
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Class 1 Limit 9.00
Class 2 Limit 10.00
Class 3 Limit 13.83

=> Qutstand Flanges Class 1

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

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

A 1.4300e-02 mAh2
Nc,Rd 3360.50 kN
Unity check 0.00 -

Bending moment check for My

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

Wpl,y 2.0875e-03 |m"3
Mply,Rd 490.56 kNm
Unity check  |0.91 -

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

Wpl,z

8.0417e-04

m*3

Mpl,z,Rd

188.98

kNm

Unity check

0.03

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

Eta

1.20

Av

1.0870e-02

m#2

Vpl,y,Rd

1474.81

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

4.9200e-03

mh2

Vpl,z,Rd

667.53 kN

Unity check

0.10 -

Torsion check

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

Tau,t,Ed 4.9 MPa
Tau,Rd 135.7 [MPa
Unity check 0.04 |-

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
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According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)
Mpl,y,Rd[490.56 |kNm
Alpha |2.00
Mpl,z,Rd|188.98 |kNm
Beta 1.00

Unity check (6.41) = 0.82 + 0.03 = 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.

Classlfication 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- 26.10
thickness ratio

Class 1 Limit 33.00
Ciass 2 Limit 38.00
Class 3 Limit 42.00

=> Internal Compression parts Class 1
Classification of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 6.74
thickness ratio

Class 1 Limit 9.00
Class 2 Limit 10.00
Class 3 Limit 14.00

=> Qutstand 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 77

Sway type sway  |nhon-
sway

System length L 8.400 18.400 m
Buckling factor k 1.00 1.00
Buckling length Ler 8.400 |8.400 m
Critical Euler load Ncr 9722.742317.71 |kN
Slenderness Lambda 55.21 [113.08
Relative slenderness 0.59 1.20
Lambda,rel
Limit slenderness 0.20 0.20
Lambda,rel,0
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Note: The slenderness or compression force is such that Flexural Buckling effects may be

ignored

according to EN 1993-1-1 article 6.3.1.2(4).
Lateral Torsional Buckling Check

According to article EN 1993-1-1: 6.3.2.1. and formula (6.54)

LTB Parameters
Method for LTB curve Art,
6.3.2.2.
Wy 2.0875e- |m”3
03
Elastic critical moment Mcr [52375.15 |kNm
Relative slenderness 0.10
Lambda, LT
Limit slenderness 0.40
Lambda,LT,0
Mcr Parameters
LTB length 0.840 |m
k 1.00
kw 1.00
C1 1.35
C2 0.63
C3 0.41

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)

Compression and bending check
According to article EN 1993-1-1: 6.3.3. and formula (6.61), (6.62)
Interaction Method 1

Table of values
kyy 1.003
kyz 0.710
kzy 0.518
kzz 1.008
Delta My 0.00 kNm
Delta Mz 0.00 kNm
A 1.4300e-02 mh2
Wy 2.0875e-03 m*3
Wz 8.0417e-04 m"3
NRk 3360.50 kN
My, Rk 490.56 kNm
Mz,Rk 188.98 kNm
My, Ed 444,91 kNm
Mz,Ed 6.41 kNm
interaction Method 1 ,
Mcr0 38853.97 kNm
reduced slenderness 0 |0.11
Psiy 1.000
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Shear buckling check
in buckling field 1
According to article EN 1993-1-5: 5. & 7.1. and formula (5.10) & (7.1)
Table of values

hwit 31.500

The web slenderness is such that the Shear Buckling Check is not required.

The member satisfies the stability check.

Check of steel — grede poz. 8,9i11

Nonlinear calculation, Extreme : Member
Selection : B350
Nonlinear combinations : ST+KO+SN KGS

EN 1993-1-1 Code Check
National annex: Standard EN
lMember B350 J9.750 m IT-FEAzoo |s 235 |[ST+KO+*SNKGS  [0.96 - [

Partial safety factors

Gamma MO for resistance of cross- 1.00
sections

Gamma M1 for resistance to instability 1.00
Gamma M2 for resistance of net sections |1.25

- td.: 124/16
E}x‘:xl:{?)gl/l;;tzégztme 7 et Gradevina: ggg%%&%mce}%&gg\?&,« SKLADISNA HALA z.0.p.: AH-16
Psiz 1.000
Cmy,0 1.000
Cmz,0 0.999
Cmy 1.000
Cmz 0.999
CmLT 1.000
muy 1.000
muz 1.000
wy 1.104
wz 1.500
npl 0.005
alT 0.995
bLT 0.000
cLT 0.016
dLT " ]o.003
elLT 0.078
Cyy 0.999
Cyz 0.990
Czy 0.995
Czz 0.998
Unity check (6.61) =0.00+0.91+0.02=094
Unity check (6.62) =0.00 + 0.47 + 0.03 = 0.51
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Material
Yield strength fy (235.0 IMPa
Ultimate strength |360.0 |MPa

fu
Fabrication Rolled
....!SECTION CHECK::...
The critical check is on position 4876 m
Internal forces | Calculated | Unit
N,Ed -3.05 kN
Vy,Ed 0.06 kN
Vz,Ed 0.51 kN
T,Ed -0.01 kNm
My,Ed 84.39 kNm
Mz,Ed -0.31 kNm

Classification for cross-section design

According to EN 1993-1-1 article 5.5.2

Classificatlon of Internal Compression parts

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

Maximum width-to- 20.62
thickness ratio

Class 1 Limit 70.75
Class 2 Limit 81.47
Class 3 Limit 122.65

=> Internal Compression parts Class 1
Classification of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 7.88 |
thickness ratio

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 cross-section design
Compresslon check

According to EN 1993-1-1 article 6.2.4 and formula (6.9)
A 5.3800e-03 |m"2
Nc¢,Rd 1264.30 kN

Unity check 0.00 -

Bending moment check for My

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

Whpl,y 4.2917e-04 mh3
Mpl,y,Rd 100.85 kNm
Unity check 0.84 -

GLAVNI PROJEKT - KONSTRUKCIJA
Investitor: AQUACHEM d.o.0.
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Bending moment check for Mz

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

GLAVNI PROJEKT - KONSTRUKCIJA

Investitor: AQUACHEM d.o.0.

Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA

Whpl,z 2,0375¢-04 [m”3

Mpl,z,Rd 47.88 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 4.1592e-03 mA2

Vply,Rd 564.32 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 1.8050e-03 m”2

Vpl,z,Rd 244,90 kN

Unity check  ]0.00 -

Torslon check

According to EN 1993-1-1 article 8.2.7 and formula (6.23)

Tau,t,Ed 0.5 MPa
Tau,Rd 135.7 (MPa
Unity check 0.00 |-

str. 47
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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)
Mpl,y,Rd|100.85 |kNm

Alpha

2.00

Mpl,z,Rd

47.88

kNm

Beta

1.00

Unity check (6.41) =0.70 + 0.01=0.71 -

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.

Classification for member buckling design




STANOGRAD STUDIO d.o.0.
Ulica Republike Austrije 7, Zagreb
tel/fax: 01/375-88-00

GLAVNI PROJEKT - KONSTRUKCIJA

Gradevina; GOSPODARSKA GRADEVINA - SKLADISNA HALA

Investitor: AQUACHEM d.o.0.

Decisive position for stability classification: 0.000 m
Classification of Internal Compresslon parts

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

Maximum width-to- 20.62
thickness ratio

Class 1 Limit 70.75
Class 2 Limit 81.47
Class 3 Limit 110.74
=> Internal Compression parts Class 1

Classilication of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 7.88
thickness ratio

eiss 1 Limit 9.00 ]
Class 2 Limit 10.00
Class 3 Limit 14.16

=> Qutstand 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)

" Buckiing parameters

Yy zz
Sway type sway [non-sway
System length L 9.750 [9.750 m
'Buckling factor k 269 [0.82
Buckling length Ler 26.219 |7.994 m

Critical Euler load Ncr

111.25 |1434.56 kN

Slenderness Lambda

316.59 1160.19

Relative sienderness Lambda,rel

337 .71

Limit slenderness Lambda,rel,0

1020 10.20

str. 48
td.: 124/16
z.0.p.: AH-16

Note: The slenderness or compression force is such that Flexural Buckling effects may be

ignored

according to EN 1993-1-1 article 6.3.1.2(4).

Lateral Torslonal Buckling Check

According to article EN 1993-1-1: 6.3.2.1. and formula (6.54)

LTB Parameters
Method for LTB curve Art. 6.3.2.2.
Wy 4.2917e-04 mA3
Elastic critical moment Mcr [356.97 kNm
Relative slendemess 0.63
Lambda,LT
Limit slenderness 0.40
Lambda,LT,0
LTB curve a
Imperfection Alpha,LT 0.21
Reduction factor Chi, LT 0.91




STANOGRAD STUDIO d.o.0. GLAVNI PROJEKT - KONSTRUKCIJA
Ulica Republike Austrije 7, Zagreb Investitor: AQUACHEM d.o.o.
tel/fax: Oli /375-88-00 Gradevina: GOSPODARSK A GRADEVINA - SKLADISNA HALA

Buckling resistance Mb.Rd |92.20 kKNm

Unity check 0.92 -

Mcr Parameters

L.TB length 3.250 |m

k 1.00

kw 1.00

C1 1.13

C2 0.45

C3 0.53

Note: C Parameters according to ECCS 119 2006 / Galea 2002
load in center of gravity

Compression and bending check

According to article EN 1993-1-1 : 6.3.3. and formula (6.61), (6.62)
Interaction Method 1

~ Table of values \

kyy 1.033 J

kyz 0.633 |

kzy 0.5642

kzz 0.802

Delta My 0.00 kiNm

Delta Mz 0.00 kNm

A 5.3800e- im~2
03

Wy 4.2917e- |mA*3
04

Wz 2.0375e- |m*3
04

NRKk 1264.30 kN

My, Rk 100.85 kNm

Mz, Rk 47.88 kNm

My,Ed 84.39 kNm

Mz, Ed -0.62 kNm

I1nteraction Method

Mer0 316.74 kNm

reduced 0.56

slenderness 0

Psiy 0.000

Psiz 0.000

Cmy,0 1.001

Cmz,0 0.789 ]

Cmy 1.000

Cmz 0.789

CmLT 1.000

str. 49
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muy 1.000

muz 1.000

wy 1.103

wz 1.500

npl 0.002

aLT 0.994

bLT 0.002

cL.T 0.215

dLT 0.002

elLT 0.102

Cyy 0.995

Cyz ' 0.878

Czy 0.976

Czz 0.990

Unity check (6.61) =0.00 +0.95+0.01=0.96

Unity check (6.62) =0.00 + 0.50 + 0.01 = 0.51

Shear buckling check
in buckling field 1
According to article EN 1993-1-5: 5. & 7.1. and formula (5.10) & (7.1)

Table of values

hwit 26.1564

The web slenderness is such that the Shear Buckling Check is not required.
The member satisfies the stability check.

Check of steel

Nonlinear calculation, Extreme : Member
Selection : All
Nonlinear combinations : ST+KO+SN KGS

Case Memb css mat dx | un.che |sec.che [stab.che
er [m] ck ck ck

[-] [-] g
ST+KO+SN KGS B51 GREDA 2 - HEA360 |S 235 | 2.750 0.21 0.20 0.21)
ST+KO+SN KGS B52 |GREDA2-HEA360 |S 235 | 3.429 044, . 0.38 O.4jf
ST+KO+SN KGS B53 |GREDA 2-HEA360 |S 235 | 0.000 0.31 0.31 0.0g/
ST+KO+SN KGS BS54 |GREDA 2 -HEA360 |S 235 | 0.000 0.08 0.08 OLSJ
ST+KO+SN KGS B55 |GREDA 2 -HEA360 |S235 | 2.932 0.31 0.31 0.00}
ST+KO+SN KGS B56 |GREDA 2 -HEA360 |S235 | 2.750 0.14 0.14 0.00
ST+KO+SN KGS B58 |GREDA 3-HEA200 |S235 | 0.000 0.40 0.38 0.40
ST+KO+SN KGS B63 |GREDA 3-HEA200 |S235 | 0.000 0.37 0.34 0.37
ST+KO+SN KGS B64 |GREDA 3-HEA200 |S235 | 2.000 0.75 0.66 0.75
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ST+KO+SN KGS _ |B67 |GREDA 2 - HEA360 |S 235 | 3.367| 042] 0.36 0.42
ST+KO+SN KGS _ |B68  |GREDA 2 - HEA360 (S 235 | 1.450] 0.29]  0.29 0.00
ST+KO+SNKGS  |B70 |GREDA2- HEA360 |S235 | 3.225| 0.42[ 0.36 0.42
ST+KO+SN KGS __ |B71 _ |GREDA 2 - HEA360 |S 235 | 3.083| 042 0.36 0.42
ST+KO+SNKGS _ [B72  |GREDA 2 - HEA360 |S 235 | 0.000] 0.34]  0.34 0.00
ST+KO+SN KGS _ |B314 |GREDA 2 - HEA360 |S 235 | 4.875| 0.83|  0.83 0.83
ST+KO+SN KGS __ |B316 |GREDA 2 - HEA360 |S 235 | 2.100]  0.08] _ 0.08 0.00
ST+KO+SNKGS _ |B317 |GREDA 2 - HEA360 |S 235 | 3.225| 0.42|  0.36 0.42
ST+KO+SN KGS  |B318 |GREDA 2 - HEA360 |S 235 | 4.875| 0.83]  0.83 0.00
ST+KO+SNKGS  |B319 |GREDA 2 - HEASB0 |S 235 | 4.200] 0.94]  0.91 0.94
ST+KO+SNKGS  |B320 |GREDA 3 - HEA200 |S 235 | 0.000| 0.35]  0.32 0.35
ST+KO+SNKGS  |B321 |GREDA 3- HEA200 [S235 | 0.000] 0.00]  0.00 0.00
ST+KO+SN KGS __ |B326 |GREDA 2 - HEA360 [S 235 | 0.000] 0.16]  0.16 0.16
ST+KO+SNKGS  |B327 |GREDA2-HEA360 [S235 | 0.000] 0.38]  0.38 0.00
ST+KO+SN KGS  |B330 |GREDA 2 - HEA360 |S 235 | 0.000] 0.38]  0.36 0.00
ST+KO+SNKGS  |B331 |GREDA 2 - HEA360 |S 235 | 0.000] 021  0.21 0.00
ST+KO+SNKGS _ |B332 |GREDA 2 - HEA360 |S 235 | 1.060] 020]  0.07 0.20
ST+KO+SNKGS _ |B333 |GREDA 2 - HEA360 [S 235 | 0.000] 0.11] 0.1 0.11
ST+KO+SNKGS _ |B334 |GREDA 3 - HEA200 |S 235 | 2.100]  0.16] _ 0.16 0.00
ST+KO+SNKGS  |B335 |GREDA 3- HEA200 |S 235 | 2.100] 0.16]  0.16 0.16
ST+KO+SN KGS _ |B336 |GREDA 3 - HEA200 |S 235 | 4.200] 0.53|  0.41 0.53
ST+KO+SN KGS _ |B337 |GREDA 3- HEA200 |S 235 | 2.100 0.16]  0.16 0.00
ST+KO+SN KGS _ |B338 |GREDA 3-HEA200 |S 235 | 3.225| 0.49]  0.38 0.49
ST+KO+SNKGS _ |B339 |GREDA 3-HEA200 |S 235 | 3.225| 0.50]  0.38 0.50
ST+KO+SN KGS  |B346 |GREDA 3 - HEA200 |S 235 | 0.000]  0.77]  0.21 0.77
ST+KO+SN KGS _ |B347 |GREDA 3 - HEA200 |S 235 | 0.000] 053]  0.41 0.53
ST+KO+SNKGS  |B348 |GREDA 3-HEA200 |S235 | 1.050] 0.04] 0.04 0.00
ST+KO+SN KGS _ |B349 |GREDA 3- HEA200 |S 235 | 4.588] 0.91] 0.76 0.91
ST+KO+SNKGS _ |B350 |GREDA 3 - HEA200 |S 235 | 4.875| 0.96|  0.84 0.96
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Sekundarna konstrukcija - zidna
Check of steel

Nonlinear calculaﬁon, Exireme : Member
Selection : B202
Nonlinear combinations ; ST+VJ2 KGS

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

GLAVNI PROJEKT - KONSTRUKCLJA
Investitor: AQUACHEM d.o0.0,
tel/fax: 01/375-88-00 Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA

[Member 8202 [6.600 m |ﬁioo [S235 [ST+VJ2KGS ™ [0.55-

Partial safety factors
Gamma MO for resistance of cross- 1.00
sections
Gamma M1 for resistance to instability 1.00
Gamma M2 for resistance of net 1.25
sections
Material

Yield strength fy 235.0 |MPa
Ultimate strength fu 360.0 |MPa
Fabrication Rolled
...:SECTION CHECK::...
The critlcal check is on position 2.800 m

Internal forces | Calculated | Unit
N,Ed -7.75 kN
Vy,Ed 0.00 kN
Vz,Ed 0.00 kN
T,Ed 0.00 kNm
My,Ed -9,70 kNm
Mz,Ed 0.86 kNm

Classlfication for cross-section design

According to EN 1993-1-1 article 56.5.2

Classification of internal Compression parts

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

Maximum width-to- 28.39
thickness ratio

Class 1 Limit 68.98
Class 2 Limit 79.43
Class 3 Limit 109.86

=> Internal Compression parts Class 1
Classification of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 414
thickness ratio

str. 52
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Class 1 Limit 9.00
Class 2 Limit 10.00
Class 3 Limit 14.26

=> Qutstand Flanges Class 1

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

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

A 2.8500e-03 |m”"2
Nc,Rd 669.75 kN
Unity check 0.01 -

Bonding moment check for My

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

Wpl,y 2.2100e-04 m”3
Mpl,y,Rd 51.94 kNm
Unity check 0.19 -

Bending moment check for Mz

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

Whpl,z 4.4600e-05 |m"3
Mpi,z,Rd 10.48 kNm
Unity check 0.08 -

Torslon check

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

Tau,t,Ed 0.0 |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)

Mpl.y,Rd[51.94

kNm

Alpha ]2.00

Mpl,z,Rd|10.48

kNm

Beta 1.00

Unity check (6.41) = 0.03 + 0.08 = 0.12 -

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.
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Classlfication for member buckling design

Decisive position for stability classification: 0.000 m
Classificatlon of Internal Compression parts

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

Maximum width-to- 28.39
thickness ratio

Class 1 Limit 33.00
Class 2 Limit 38.00
Class 3 Limit 42.00

=> |nternal Compression parts Class 1
Classification of Outstand Flanges

According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to- 4.14
thickness ratio

Class 1 Limit 9.00
Class 2 Limit 10.00
Class 3 Limit 14.00

=> Qutstand 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 77
Sway type sway |non-
sway
System length L 5.600 |5.600 m
Buckling factor k 1.00 1.00 |
Buckling length Ler 5600 [5600 |m |

Critical Euler load Ncr 1284.15(93.85  |[kN |
Slenderness Lambda 67.82 [250.87 \

Relative slenderness 0.72 2.67
Lambda,rel

Limit slenderness 0.20 0.20
Lambda,rel,0 :

Buckling curve a b
Imperfection Alpha 0.21 0.34
Reduction factor Chi 0.84 0.12
Buckling resistance Nb,Rd |560.63 |82.74 kN

warming: Slenderness 250.87 is larger than the limit value of 200.00.

Flexural Buckling verification

Cross-section area A 2.8500e- [m”2
03

Buckling resistance 82.74 kN

Nb,Rd

Unity check 0.09 -

Investitor: AQUACHEM d.o.0.
Gradevina: GOSPODARSKA GRAPEVINA - SKLADISNA HALA
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Lateral Torslonal Buckling Check
According to article EN 1993-1-1:6.3.2.1. and formula (6.54)

LTB Parameters

Method for LTB curve Art. 6.3.2.2.

Wy 2.2100e-04 mh3
Elastic criticai moment Mcr {27.83 kNm
Relative slenderness 1.37

Lambda,LT |
Limit slenderness 0.40 ‘
Lambda,LT,0

LTB curve a

Imperfection Alpha, LT 0.21
Reduction factor Chi,LT 0.43

Buckling resistance Mb.Rd |22.58 kNm

Unity check 0.43 -
Mcr Parameters \

LTB length 5.600 {m

k 1.00

kw 1.00

C1 1.13

c2 0.45

C3 0.53

Note: C Parameters according to ECCS 119 2006 / Galea 2002

load in center of gravity
Compression and bending check

According to article EN 1993-1-1: 6.3.3. and formula (6.61), (6.62)
Interaction Method 1

Table of values
kyy 1.076
kyz 0.879
kzy 0.554 |
kzz 1.065 |
Delta My 0.00 kNm
Delta Mz 0.00 KNm
A 2.8500e-03 mA2
Wy 2.2100e-04 mA3
Wz 4.4600e-05 [m73
NRk 669.75 kN
My,Rk 51.94 kKNm
Mz,Rk 10.48 kNm
‘My,Ed -9.70 kNm
Mz Ed 0.86 kNm
Interaction Method 1
Mcr0 24.69 kNm
reduced slenderness 0 |1.45
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Psiy 1.000
Psiz 1.000
Cmy,0 1.000
Cmz,0 1.002
Cmy 1.000
Cmz 1.002
CmLT 1.045
muy 0.999
muz 0.927
wy 1.139
wz 1.500
npl 0.012
al.T 0.996
bLT 0.037
cl.T 0.161
aLT 0.002
el.T 0.021
Cyy 0.976
Cyz 0.855
Czy 0.919
Czz 0.951
Unity check (6.61) =0.01+0.46 + 0.07 = 0.55
Unity check (6.62) =0.09 + 0.24 + 0.09 = 0.42

The member satisfies the stability check.

Check of steel - sekundarna zidna

Nonlinear calculation, Extreme : Member

Selection : All

Nonlinear combinations : ST+VJ2 KGS

Case Memb css mat | dx |un.che |sec.che|stab.che

er [m] ck ck ck

[ [ [
ST+VJ2 KGS |B171 |sekund zidna - IPE200 $235 | 2.800 0.43 0.19 0.43
ST+VJ2 KGS |B172 |[sekund zidna - IPE200 $235 | 2.800 0.53 0.19 0.53
ST+VJ2 KGS [B173 |sekund zidna - |[PE200 S235 | 2.800 0.43 0.19 043
ST+VJ2 KGS |B174 |sekund zidna - IPE200 S235 1 2.800 0.43 0.19 0.43
ST+VJ2 KGS |B175 |sekund zidna - IPE200 S235 | 2.800 043 0.19 043
ST+VJ2 KGS ([B176 |sekund zidna - IPE200 S235 | 2.800 0.48 0.19 049
ST+VJ2 KGS [B177 |sekund zidna - IPE200 S235( 2.800 0.43 0.19 043
ST+VJ2 KGS |B178 |sekund zidna - |PE200 S235 | 2.800 0.43 0.19 043
ST+VJ2 KGS |B179 |sekund zidna - IPE200 $235 | 2.800 0.48 0.19 0.49

str. 56
td.: 124/16
z.0.p.: AH-16




STANOGRAD STUDIO d.o.0.
Ulica Republike Austrije 7, Zagreb
tel/fax: 01/375-88-00

GLAVNI PROJEKT - KONSTRUKCIJA

Investitor: AQUACHEM d.o.0.

Gradevina: GOSPODARSKA GRAPEVINA - SKLADISNA HALA

ST+VJ2 KGS [B180 [sekund zidna - IPE200  [S 235 | 2.800] 0.43] 0.19 0.43]
ST+VJ2 KGS |B181 |sekund zidna - IPE200  |S 235 | 2.800] 0.43[  0.19 0.43
ST+VJ2 KGS [B182 |sekund zidna - IPE200 §235 | 2.800] 049 0.19 0.49
ST+VJ2 KGS |B183 |sekund zidna - IPE200  |S 235 | 2.800] 049  0.19 0.49
ST+VJ2 KGS |B184 |sekund zidna - IPE200  |S 235 | 2.800] 053]  0.19 0.53
ST+VJ2 KGS |B185 |[sekund zidna - IPE200 |S 235 | 2.800] 0.50] 0.19 0.50
ST+VJ2 KGS |B186 |sekund zidna - IPE200  |S 235 | 2.800] 049  0.19 0.49
ST+VJ2 KGS |B187 |sekund zidna - IPE200  |S 235 | 2.800] 0.43|  0.19 0.43
ST+VJ2 KGS |B188 [sekund zidna - IPE200 |5 235 | 2.800] 0.50[  0.19 0.50
ST+VJ2 KGS |B189 |sekund zidna - IPE200  |S 235 | 2.430 0.06] 0.06 0.00
ST+VJ2KGS |B190 |sekund zidna- IPE200  |S235 | 2430 0.06] 0.06]  0.00)
ST+VJ2 KGS |B191 |sekund zidna - IPE200  |S235 | 2.430] 0.08] 0.06 0.00
ST+VJ2 KGS |B192 |sekund zidna - IPE200 _ |9235 | 1.620| 0.03]  0.03 0.00|
ST+VJ2 KGS |B193 |sekund zidna - IPE200 _ |S 235 | 1.620] 0.03|  0.03 0.00
ST+VJ2KGS |B194 |sekund zidna - IPE200  |S 235 | 1.620] 0.03]  0.03 0.00
ST+VJ2 KGS |B195 |sekund zidna - IPE200 _ |S 235 | 1.500|  0.02]  0.02 0.00
ST+VJ2KGS |B196 |sekund zidna - IPE200 _ |S 235 | 1.500 0.02]  0.02 0.00
ST+VJ2KGS [B197 [sekund zidna - IPE200  [S 235 | 1.500] 0.02|  0.02 0.00
ST+VJ2 KGS |B198 |sekund zidna - IPE200  |S 235 | 2.800] 043| 0.19 0.43
ST+VJ2 KGS |B199 |sekund zidna - IPE200 S235 | 2.800] 043[ 0.19 0.43
ST+VJ2 KGS |B200 [sekund zidna - IPE200  |S 235 | 2.800| 0.43|  0.19 0.43
ST+VJ2 KGS |B201 [sekund zidna - IPE200  |S 235 | 2.550] 0.07]  0.07 0.00
ST+VJ2 KGS |B202 |[sekund zidna - IPE200  |S 235 | 2.800] 0.55| 0.19 0.55
ST+VJ2 KGS |B203 |sekund zidna - IPE200 _ |S 235 | 2.800] 0.49]  0.19 0.49
ST+VJ2 KGS |B204 |sekund zidna - IPE200 S 235 | 2.800] 0.43|  0.19 0.43
ST+VJ2 KGS |B205 |sekund zidna - IPE200 §235 | 5.102| 0.07] 0.00 0.07
ST+VJ2 KG5 |B206 |sekund zidna - [PE200 §235 | 2.800] 0.50 0.19] " 0.50
ST+VJ2KGS |B207 |[sekund zidna - IPE200  [S 235 | 2.800] 050 0.19 0.50
ST+VJ2KGS [B208 |sekund zidna - IPE200 (5235 | 2.800] 0.50|  0.19 0.50
ST+VJ2 KGS |B209 |[sekund zidna - IPE200  |S 235 | 2.550], 0.08]  0.07 0.08|
ST+VJ2 KGS |B210 |sekund zidna - IPE200  |S 235 | 2.800 0.50]  0.19 0.50
ST+VJ2 KGS |B211 |[sekund zidna - IPE200 _ |S 235 | 2.800| 0.51 0.19 0.51
ST+VJ2 KGS |B212 |sekund zidna - IPE200  |S 235 | 2.800|  0.51 0.19 0.51)
ST+VJ2 KGS |B213 |sekund zidna - IPE200  |S 235 | 2.100] 0.16]  0.11 0.16]
ST+VJ2 KGS |B214 |[sekund zidna - IPE200  |S 235 | 2.100] 0.11 0.11 0.00
ST+VJ2 KGS |B215 |sekund zidna - IPE200  |S235 | 2.800] 0.43] 0.19 0.43
ST+VJ2 KGS |B216 |sekund zidna - IPE200 S235 | 2.800] 054] 0.19 0.54
ST+VJ2 KGS |B217 |sekund zidna- IPE200  |S 235 | 2.800| 0.43| 0.19 0.43
ST+VJ2 KGS |B218 |sekund zidna - IPE200  |S 235 | 2.100] 0.11 0.11 0.00
ST+VJ2 KGS |B219 |sekund zidna - IPE200  |S 235 | 2.100] 0.15] 0.11 0.15
ST+VJ2 KGS |B220 |[sekund zidna - IPE200 S235 | 2.800] 049 0.19 0.49
ST+VJ2 KGS |B221 |[sekund zidna - IPE200  |S 235 | 2.800] 0.50[ 0.19 0.50
ST+VJ2 KGS |B222 |sekund zidna - IPE200  |S 235 | 2.800 0.51 0.19 0.51
ST+VJ2 KGS |B223 |sekund zidna - IPE200 S235 | 2100 0.14] 0.11 0.14
ST+VJ2 KGS |B224 |sekund zidna - IPE200  |S 235 | 2.100] 0.14] 0.1 0.14
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e

ST+VJ2 KGS |B228 |sekund zidna - IPE200 §235 | 1.700 0.04 0.04 0.00)
ST+VJ2 KGS |B229 [sekund zidna - IPE200 S$235 | 1.525 0.03 0.03 0.0fﬂ‘
ST+VJ2 KGS ([B230 |sekund zidna - [PE200 §235 | 0.000 0.01 0.01 O.OOV‘
ST+VJ2 KGS |B231 |sekund zidna - IPE200 §235 | 1.620 0.04 0.04 0.00|
ST+VJ2 KGS |B232 [sekund zidna - IPE200 §235 | 1.030 0.01 0.01 0.00
ST+VJ2 KGS |B233 |sekund zidna - IPE200 S235 | 1.700 0.04 0.04 0.00
ST+VJ2 KGS |B234 [sekund zidna - IPE200 §235 | 1.525 0.03 0.03 0.00
ST+VJ2 KGS |B235 |sekund zidna - IPE200 §235 | 0.825 0.01 0.01 0.00
ST+VJ2 KGS |B236 |sekund zidna - IPE200 S235 | 1.620 0.04 0.04 0.00
ST+VJ2 KGS |B237 |sekund zidna - IPE200 §235 | 1.030 0.01 0.01 0.00
ST+VJ2 KGS |B238 |sekund zidna - IPE200 §235 | 1.700 0.04 0.04 0.0Q
ST+VJ2 KGS |B239 |sekund zidna - IPE200 $235| 1.525 0.03 0.03 0@
ST+VJ2 KGS |B240 |sekund zidna - IPE200 S235 | 2.445 0.08 0.08 0.0ﬂ
ST+VJ2 KGS |B241 |sekund zidna - IPE200 S$235| 1.030 0.01 0.01 0.0(L\
ST+VJ2 KGS |B287 |sekund zidna - IPE200 §235 | 2,100 0.14 0.11 0.14|
ST+VJ2 KGS |B298 |sekund zidna - IPE200 8235 | 2.100 0.14 0.11 0.14
ST+VJ2 KGS |B299 |sekund zidna - |IPE200 S235 | 2.100 0.14 0.1 0.14
ST+VJ2 KGS |B300 |sekund zidna - IPE200 §$235 | 2.100 0.14 0.11 0.14
ST+VJ2 KGS |B301 |sekund zidna - IPE200 8235 | 2.100 0.14 0.1 0.14
ST+VJ2 KGS |B302 [sekund zidna - IPE200 §235 | 2.100 0.15 0.11 0.16
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Check of steel - vertikale sprega: poz. §

Nonlinear calculation, Extreme : Member

Selection : B78

Nonlinear combinations : ST+VJ2 KGS

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

Immhean |S.600 mJCHS76.1I5.0 |S 235

IST+VJ2 KGS J0.98 -

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

Material

Yield strength fy

235.0

MPa

Ultimate strength fu |360.0 |MPa
Fabrication Rolled
w1 SECTION CHECK::..,

The critical check Is on position 6600 m

Internal forces | Calculated | Unit |
N,Ed -4.44 kN
Vy,Ed 0.14 kN
Vz,Ed -2.92 kN |
T,Ed -0.02 kNm ‘
My,Ed -3.24 kNm
Mz,Ed 0.14 kNm

Classlfication 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  |15.22 |
Class 1 Limit 50.00 |
Class 2 Limit 70.00
Class 3 Limit 90.00

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

Compression check

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

A 1.1200e-03 mh2
Nc,Rd 263.20 kN
Unity check 0.02 -
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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)

GLAVNI PROJEKT - KONSTRUKCIJA

Investitor; AQUACHEM d.o.0.

Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA

Wply 2.4918e-05 mA"3
Mpl,y,Rd 5.86 kKNm
Unity check 0,55 -

Bending moment check for Mz

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

Wpl,z 2.4918e-05 mh3
Mpl,z,Rd 5,86 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 7.1301e-04 mh2
Vply,Rd 96.74 kN
Unity check 0.00 -
Shear check for Vz

Eta 1.20

Av 7.1301e-04 mh2
Vpl,z,Rd 96.74 kN
Unity check 0.03 -

Torslon check

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)

Tau,t,Ed 06 |MPa
Tau,Rd 135.7 |MPa
Unity check 0.00 |-

Comblined bending, axlal force and shear force check

According to EN 1993-1-1 article 6.2.9.1 and formula (6.31)

M,resultant 3.24 |kNm
V,resultant 2.92 kN
MN,Rd 5.85 |kNm
Unity check 0.55 |-

Note: The resultant internal forces are used for CHS sections.

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.

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

T TR
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GLAVNI PROJEKT - KONSTRUKCIJA

Gradevina: GOSPODARSKA GRAPEVINA - SKLADISNA HALA

Investitor: AQUACHEM d.0.0,

Maximum width-to-thickness ratio (15.22
Class 1 Limit 50.00
Class 2 Limit 70.00
Class 3 Limit 90.00

=> Section classified as Class 1 for member buckiing design

Flexural Buckling Check

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

Buckling parameters vy 2z

Sway type “|sway  |non-

sway
System length L 5.600 |5.600 m
Buckling factor k 221 084
Buckling length Ler 12.392 [4.718  |m
Critical Euler load Ncr 9.57 166.01 kN
Slenderness Lambda 492.52 |187.583
Relative slenderness 524 (2.00
‘Lambda,rel
ILimit slenderness 0.20 [0.20
Lambda,rel,0
Buckling curve a a
Imperfection Alpha 0.21 10.21
Reduction factor Chi 0.03 |0.22
Buckling resistance Nb,Rd |9.20 |58.84 kN

Flexura! Buckling verification

Cross-section area A 1.1200e-03 mA2
Buckling resistance 9.20 kN
Nb,Rd

Unity check 0.48 -

Lateral Torsional Buckling Check

Note: The cross-section concerns a CHS section which is not susceptible to Lateral Torsional

Buckling.

Compression and bending check

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

Interaction Method 1

Table of values

|
i

kyy 0.845

kyz 0.645 |
kzy 1.069 |
kzz 1.234 |
Delta My 0.00 kNm
Delta Mz 0.00 kNm
A 1.1200e-03 [mA*2
Wy 2.4918e-05 |[m”3
Wz 2.4918e-05 |m~3
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NRk 263.20 kN
My, Rk 5.86 kNm
Mz,Rk 5.86 kNm
My ,Ed -3.24 kNm
Mz,Ed 0.14 kNm
Interaction Method 1
Mcr0 73.31 kNm
reduced slenderness 0 0.28
Psiy 0.000
Psiz 0.000
Cmy,0 0.739
Cmz,0 0.972
Cmy 0.739
Cmz 0.972
CmLT 1.000
muy 0.545
muz 0.947 |
wy 1.340 J
wz 1.340
npl 0.017
aLT 0.000
bLT 0.000
cLT 0.000
dLT 0.000
eLT 0.000
Cyy 0.889
Cyz - 10.529
Czy T |0.732
Czz 0.800
Unity check (6.61) =0.48 +0.47 +0.02 = 0.96
Unity check (6.62) =0.08+0.59+0.03=0.70

The member satisfies the stability check.

Check of steel — dijagonala sprega: poz. 6

Nonlinear calculation, Extreme : Member
Selection : B250
Nonlinear combinations : ST+VJ2 KGS

EN 1993-1-1 Code Check

National annex: Standard EN
F\nember 32504[7.107 m _IRD16 IS 235 lST+VJ2 KGS |0.30 - J

l Partial safety factors J l

str. 62
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Gamma MO for resistance of cross- 1.00
sections

Gamma M1 for resistance to instability 1.00

Gamma M2 for resistance of net sections [1.25

Material

Yield strength fy 235.0

MPa

Ultimate strength fu 360.0

MPa

Fabrication

Rolled

str. 63
td.: 124/16
2,0.p.: AH-16

warning: Strength reduction in function of the thickness is not supported for this type of cross-

section.

The critical check is on position 7107 m

Internal forces

Calculated Unltj
1

N,Ed

14.32 kN

Vy Ed

0.00 kN

Vz,Ed

0.00 kN

T,Ed

0.00 kNm

My,Ed

0.00 kKNm

Mz, Ed

0.00 kNm

Classlfication for cross-section design
According to EN 1993-1-1 article 5.5.2
warnlng: Classification is not supported for this type of cross-section.

The section is checked as elastic, class 3.
Tenslon check

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

A

2.0096e-04

mA2 |

Npl,Rd

47.23

kN

Nu,Rd

52.09

kN

Nt,Rd

47.23

kN

Unity check

0.30

The member satisfies the section check.

The member satisfies the stability check.

Check of steel - vjetrovni spregovi

Nonlinear calculation, Extreme : Member

Selection : All -

Nonlinear combinations : ST+VJ2 KGS

Case

Memb
er

Css

mat

dx
[m]

un.che
ck

[

sec.che
ck

[

stab.che
ck

[l
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ST+VJ2 KGS B78  |vert sprega - CHS76.1/5.0 $235| 5.800 0.96 0.55 0.96
ST+VJ2 KGS B80  |vert sprega - CHS76.1/5.0 S235) 5.600 0.3 0.53 0.00
ST+VJ2 KGS B82  |vert sprega - CHS76.1/5.0 S235| 5.600 0.54 0.54 0.00
ST+VJ2 KGS B84  |vert sprega - CHS76.1/56.0 S$235 | 0.000 1.00 0.55 1.00
ST+VJ2 KGS B87  |vert sprega - CHS76.1/56.0 S$235 | 0.000 0.51 0.51 0.00
ST+VJ2 KGS B124 |vert sprega - CHS76.1/5.0 S235 0.000 0.45 0.38 0.45
ST+VJ2 KGS B127 |vert sprega - CHS76.1/5.0 S$235 | 5.600 0.41 0.37 0.41
ST+VJ2 KGS B134 |vert sprega - CHS76.1/5.0 S235 | 5.600 0.46 0.36 0.46J
ST+VJ2 KGS B136 |vert sprega - CHS76.1/5.0 S$235 | 0.000 0.39 0.36 0.39
ST+VJ2 KGS B139 |vert sprega - CHS76.1/5.0 S$235 | 0.000 0.81 0.38 0.81
ST+VJ2 KGS B146 |vert sprega - CHS76.1/5.0 S$235 | 0.000 0.25 0.22 0.25
ST+VJ2 KGS B148 |vert sprega - CHS76.1/5.0 S$235 | 0.000 0.26 0.22 0.26
ST+VJ2 KGS B150 |vertsprega - OHS76.1/8.0 |8 236 0.000 0.32 0.24 0.32
ST+VJ2 KGS B151 |vert sprega - CHS76.1/5.0 S$235 | 0.000 0.30 0.23 0.30
ST+VJ2 KGS B153 |vert sprega - CHS76.1/5.0 S$235 | 0.000 0.28 0.23 0.28
|ST+VJ2 KGS B169 |vert sprega - CHS76.1/5.0 S$235 | 0.000 0.00 0.00 0.00
ST+VJ2 KGS B170 |vert sprega - CHS76.1/5.0 $235 | 0.000 0.00 0.00 0.00
ST+VJ2 KGS B172 |vert sprega - CHS76.1/5.0 S$235 | 2.800 0.16 0.06 0.16
ST+VJ2 KGS B184 |vert sprega - CHS76.1/5.0 S$235 | 2.800 0.17 0.06 0.17
ST+VJ2 KGS B202 |vert sprega - CHS76.1/5.0 S$235 | 2.800 0.22 0.06 0.22
ST+VJ2 KGS B216 |vert sprega - CHS76.1/5.0 S$235 | 2.800 0.20 0.06 0.20
ST+VJ2 KGS B245 |dijagonala - RD16 §235 | 7.030 0.23 0.23 0.00
ST+VJ2 KGS B246 |dijagonala - RD16 $235 | 7.030 0.26 0.00 0.26
ST+VJ2 KGS B247 |dijagonala - RD16 $235| 7.030 0.16 0.16 0.00
ST+VJ2 KGS B248 |dijagonala - RD16 $235 | 7.030 0.26 0.00 0.26
ST+VJ2 KGS B249 |dijagonala - RD16 $235 | 0.000 0.27 0.00 0.27
ST+VJ2 KGS B250 |dijagonala - RD16 §235 | 7.107 0.30 0.30 0.00
ST+VJ2 KGS B251 |dijagonala - RD16 $235 | 0.000 0.27 0.00 0.27
ST+VJ2 KGS B252 |dijagonala - RD16 S$235 | 7.107 0.21 0.21 0.00
ST+VJ2 KGS B253 |dijagonala - RD16 §235 | 0.000 0.26 0.00 0.26
ST+VJ2 KGS B254 |dijagonala - RD16 §235 | 7.030 0.28 0.28 0.00
ST+VJ2 KGS B255 |dijagonala - RD16 $235 | 0.000 0.26 0.00 0.26
ST+VJ2 KGS B256 |dijagonala - RD16 §$235 | 7.030 0.21 0.21 0.0%
ST+VJ2 KGS B257 |dijagonala - RD16 $235 | 7.030 0.23 0.23 0.0Q
ST+VJ2 KGS B258 |dijagonala - RD16 S235 | 0.000 0.26 0.00 0.2@
ST+VJ2 KGS B259 |dijagonala - RD16 $235 | 7.030 0.16 0.16 0.00
ST+VJ2 KGS B260 |dijagonala - RD16 S235 | 0.000 0.26 0.00 0.26
ST+VJ2 KGS B261 |dijagonala - RD16 S$235 | 0.000 0.00 0.00 0.00
ST+VJ2 KGS B262 |dijagonala - RD16 S$235 | 0.000 0.1 0.11 0.00
ST+VJ2 KGS B263 |dijagonala - RD16 S$235 | 0.000 0.00 0.00 0.00
ST+VJ2 KGS B264 |dijagonala - RD16 8235 | 6472 0.02 0.02 0.00
ST+VJ2 KGS B265 |dijagonala - RD16 S$235 | 0.000 0.06 0.06 0.00
ST+VJ2 KGS B266 |dijagonala - RD16 $235 | 6.355 0.00 0.00 0.00
ST+VJ2 KGS B267 |dijagonaia ~ RD16 §235 | 0.000 0.07 0.07 0.00
ST+VJ2 KGS B268 |dijagonala - RD16 $235 | 7.579 0.00 0.00 0.00
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ST+VJ2 KGS B269 |dijagonala - RD16 S235] 7419 0.0 0.09 0.00
ST+VJ2 KGS B270 |dijagonala - RD16 $235 | 0.000 0.00 0.00 0.00
ST+VJ2 KGS B271 |dijagonala - RD16 S235 | 6472 0.01] 0.01 0.00
ST+VJ2 KGS B272 |djagonala - RD16 §235| 0.000( 0.00[ 0.0 0.00
ST+VJ2 KGS B273 |dijagonala - RD16 S235| 6.355] 0.00] 0.0  0.00
ST+VJ2 KGS B274 |dijagonala - RD16 S$235 | 0.000] 0.03] 003 0.00
ST+VJ2 KGS B275 |dijagonala - RD16 S235 | 7.579] 0.00 0.00 0.00]
ST+VJ2 KGS B276 |dijagonala - RD16 §235 | 0.000] 0.08] 006 0.00
ST+VJ2 KGS B277 |dijagonala - RD16 §235 | 4329 008 008 0.00
ST+VJ2 KGS B278 |dijagonala - RD16 §235 | 0.000 0.00] 000 0.00
ST+VJ2 KGS B279 |djagonala - RD16 18235 4.412] 0.7 017 0.00
ST+VJ2 KGS B280 |dijagonala - RD16 S§235 | 0.000] 0.00] 000  0.00
[ST+VJ2 KGS B2871 |dijagonala - RD16 S235 | 4993 018 018 _ 0.00
ST+VJ2 KGS B282 |dijagonala - RD16 §235 | 0.000{ 008 000  0.08
ST+VJ2 KGS B285 |dijagonala - RD16 S235 | 5.050] 0.06] 0.06 0.00
ST+VJ2 KGS B286 |dijagonala - RD16 S235 | 0.000] 000/ 000  0.00
ST+VJ2 KGS B287 |{dijagonala-RD16 $235{ 4.679 0.04 0.04 0.00
ST+VJ2 KGS B288 |dijagonala - RD16 §235 | 0.000] 0.00] 0.0 0.0
ST+VJ2 KGS B289 |dijagonala - RD16 S$235 | 0.000] 0.00[ 0.00 0.00
ST+VJ2 KGS B290 |djjagonala - RD16 S235 | 5.307] 000] 000  0.00
ST+VJ2 KGS B291 |dijagonala - RD16 §235 | 4513 000 000 0.00
ST+VJ2Z KGS B292 |dijagonala - RD16 §235| 0.000] 003 003 0.00
ST+VJ2 KGS B293 |dijagonala - RD16 §235 | 5.193] 0.00] 0.0 0.00
ST+VJ2 KGS B294 |dijagonala - RD16 ~15235 | 0.000] 0.06] 0.06 0.00
ST+VJ2 KGS B295 |dijagonala - RD16 §235 | 5.406] 000] 000  0.00
ST+VJ2 KGS B296 |dijagonala - RD16 $235 [ 0.000] 0.09] 0.9 0.00
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RORACUN SPOJEVA

SPOJ STUP - TEMELJ

_—
General
Connection no.: 1
Connection name: Fixed column base
Geometry
Column
Section; HEA 360
Le= 8.50 [m]  Column length
o= 0.0 [Deg] Inclination angie
he = 350 [mm] Height of column section
bt = 300 [mm] Width of column section
twe = 10 [mm] Thickness of the web of column section
te = 18 [mm] Thickness of the flange of column section
= 27 pmm] Radius of column section fillet
A= 14300 [mm“ Cross-sectional area of a column
lye = 330900000 [mm* Moment of inertia of the column section
Material: STEEL
fye = 265.00 [MPa] Resistance
fuc = 430.00 [MPa} Yield strength of a material

Column base

fpa = 600  [mm] Length
bpa = 400 [mm] Width
tpa = 32 [mm] Thickness

Material: STEEL
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fupa = 430.00 [MPa] Yield strength of a material

Anchorage

The shear plane passes through the UNTHREADED portion of the boit.

Class = 5.6 Anchor class

fw=  300.00 [MPa] Yield strength of the anchor material

fw=  500.00 [MPa] Tensile strength of the anchor material

d= 27 [mm] Bolt diameter

Ag= 459 [mm¥] Effective section area of a bolt

A = 573 [mm?] Area of bolt section

nH= 2 Number of bolt columns

ny = 4 Number of bolt rows

Horizontal spacing eq = 500 [mm]

Vertical spacing evi = 90;90 [mm]

Anchor dimensions

L= 85 [mm]

L= 640 [mm]

La= 180 [mm]

Ls= 200 [mm]

Washer

wa= 50 [mm] Length

bua= 60 [mm] Width

twa= 10 [mm] Thickness

Material factors

ymo=1.00 Partial safety factor

mz=1.25 Partial safety factor

yc= 1.50 Partial safety factor

Spread footing

L= 1200 [mm] Spread footing length

B= 1200 [mm] Spread footing width

H= 900 [mm] Spread footing height

Concrete

Class ' €30

fox = 30.00 [MPa] Characteristic resistance for compression

Grout layer

tg= 30 [mm] Thickness of leveling layer (grout)

fwg= 12.00 [MPa] Characteristic resistance for compression

Ca= 0.30 Coeff. of friction between the base plate and concrete

Welds

ap = 6 [mm] Footing plate of the column base

Loads

Case: Manual calculations.

Njgd = -135.00 [kN] Axial force

Vigdz = 41.00 [kN] Shear force

Medy = 120.00 [KN*m] Bending moment

Results
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Compression zone
COMPRESSION OF CONCRETE
foa = 20,00 [MPa] Design compressive resistance
fi= 32.66 [MPa] Design bearing resistance under the base plate
¢ = tp V(f/(3*1v0)
c= 53 [mm] Additional width of the bearing pressure zone
berr = 123 [mm] Effective width of the bearing pressure zone under the flange
lot = 400 [mm] Effective length of the bearing pressure zone under the flange
A= 49101 [mm?] Area of the joint between the base plate and the foundation
Ay = 441911 [mm?] Maximum design area of load distribution
Frau = Aco*faa*V(Act/Aco) < 3*Aco*fed
Frou = 2946,08 [kN] Bearing resistance of concrete
By = 0.67 Reduction factor for compression
fjd = ﬁj*Frdu/(beﬂ*leff)
fa = 40.00 [MPa] Design bearing resistance
Acn = 122377 [mm?* Bearing area for compression
Acy= 49101 [mm? Bearing area for bending My
FeRrai = Ac*fia
Fcran = 4895.06 [kN] Bearing resistance of concrete for compression
FeRray = 1964.05 [kN] Bearing resistance of concrete for bending My
COLUMN FLANGE AND WEB IN COMPRESSION
CL= 1.00 Section class
Wiy = 2088000 [mm¥ Plastic section modulus
MeRay = 553.32 [kN*m] Design resistance of the section for bending
hey = 333 [mm] Distance between the centroids of flanges

Feterdy = Merdy / hry

Fofcrdy = 1664.12 [kN] Resistance of the compressed flange and web
RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

Nird = Feran

Njra= 4895.06 [kN] Resistance of a spread footing for axial compression
Fc.rdy = Min(FcRrdy,Fe ferdy)

Fcray= 1664.12 [kN] Resistance of spread footing in the compression zone

Tension zone

STEEL FAILURE

Ap = 459 [mm? Effective anchor area

fo = 500.00 [MPa] Tensile strength of the anchor material
Beta = 0.85 Reduction factor of anchor resistance
FtRrds1 = beta*0.9"fus*Avfymz

Firest = 140.45 [kN] Anchor resistance to steel failure

™s = 1.20 Partial safety factor

fyp = 300.00 [MPa] Yield strength of the anchor material

Ft,ra,s2 = fyo"Ablyivs
Firasz2= 114.75 [kN]  Anchor resistance to steel failure

FiRra,s = MiN(Fy rds1,FtRas2)

Firas= 114.75 [kN]  Anchor resistance to steel failure
PULL-OUT FAILURE
fx = 30.00 [MPa] Characteristic compressive strength of concrete

fag = 0.7°0.3" N
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EN 1992-1:[3.1.6.(1)]
[6.2.5.(7)]

[6.2.5.(4)]
[6.2.5.(3)]
[6.2.5.(3)]
EN 1902-1:[6.7.(3)]
EN 1992-1:[6.7.(3)]

EN 1992-1:[6.7.(3)]
[6.2.5.(7)]

[6.2.5.(7)]
[6.2.8.2.(1)]
[6.2.8.3.(1)]

[6.2.8.2.(1)]
[6.2.8.3.(1)]

EN 1993-1-1:[5.5.2]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]
[6.2.6.7.(1)]

[6.2.6.7.(1)]

[6.2.8.2.(1)]

[6.2.8.3]

[Table 3.4]
[Table 3.4]
[3.6.1.(3)]

[Table 3.4]
CEB [3.2.3.2]
CEB [9.2.2]

CEB [0.2.2]

EN 1992-1:[3.1.2]
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m= 1.00 Coeff. related to the quality of the bond conditions and concreting conditions EN 1992-1:[8.4.2.(2)]
nz= 1.00 Coeff. related to the bar diameter EN 1992-1:[8.4.2.(2)]
fbd = 2.25'1]1*112*fcld
foa = 3.04 [MPa] Design value of the ultimate bond stress EN 1992-1:[8.4.2.(2)]
her = 640 [mm] Effective anchorage depth EN 1992-1:[8.4.2.(2)]
Firap = 1*d*hes*foa
Firap= 165.10 [kN] Design uplift capacity EN 1992-1:[8.4.2.(2)]
CONCRETE CONE FAILURE
het = 310 [mm] Effective anchorage depth CEB[9.2.4]
NRie” = 7.5INS/mm*J*fuc*her
Nree' = 224.21  [kN]  Characteristic resistance of an anchor CEB[9.2.4]
SerN = 930 [mm] Critical width of the concrete cone CEB[9.2.4]
CorN = 465 [mm] Critical edge distance CEB [9.2.4]
Acyo= 1716000 [mm‘  Maximum area of concrete cone ' CEB[9.2.4]
Acn= 1440000 [mm? Actual area of concrete cong CEB[0.2.4]
yaN = Acn/AcNo
WANS 0.84 Factor related to anchor spacing and edge distance CEB [9.2.4]
c= 350 [mm] Minimum edge distance from an anchor CEB[9.2.4]

WS,N = 0.7 + O.S*C/Ccr,N s 1.0

wsn 0.9 Factor taking account the influence of edges of the concrete member on the distribution of CEB[9.2.4]
= 3 stresses in the concrete ‘ =

1’“'" 1 '8 Factor related to distribution of tensile forces acting on anchors CEB[9.2.4]

YreN = 0.5 + hemm}/200 £ 1.0

YroN= 1.00 Shell spalling factor CEB [9.2.4]

i‘ucr,N 1.00 E:r?éor; tt:klng intc account whether the anchorage is in cracked or non-cracked CEB [9.2.4]

™M= 2.16 Partial safety factor CEB[3.2.3.1]

Firde = NRico WAN"Wo,N"Wer,N*Yre.N*Wuor NYie

Ftrac=  80.64 [kN] Design anchor resistance to concrete cone failure 1_EN 1992-
[8.4.2.(2)]

SPLITTING FAILURE

her = 640 [mm] Effective anchorage depth CEB [9.2.5]

Nrio = 7.5IN"2/mm® T fcther’™

Nrio’ = 665.11 [kN] Design uplift capacity CEB [9.2.5]

SerN = 1280 [mm] Critical width of the concrete cone CEB [9.2.5]

CoN = 640 [mm] Critical edge distance CEB[9.2.5]

Acno = 2759000 [mm4 Maximum area of concrete cone CEB [9.2.5]

Acn = 1440000 [mm?] Actual area of concrete cone CEB [9.2.5]

WAN = AgN/Acno

YAN = 0.52 Factor related to anchor spacing and edge distance CEB [9.2.5]

c= 350 [mm] Minimum edge distance from an anchor CEB [9.2.5]

ysN = 0.7 +0.3*c/lcens 1.0

i/s.N 0.86 Ziasct::ﬁ)ruttia:ri\ngfas(t:rc:eosusr:ét?:tir:]:%irr:z?e?; edges of the concrete member on the CEB [9.2.5]

1’“'" 1.00 Factor related to distribution of tensile forces acting on anchors CEB[9.2.5]

YreN = 0.5 + he{mm}/200
<10

YreN 1.00  Shell spalling factor | CEB [9.2.5]
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Nreed = 224.21  [kN]  Characteristic resistance of an anchor

Wuer N 1.00

whN = (W(2*he))?® 1.2
WnN = 0.79 Coeff. related to the foundation height
Mep=  2.16 Partial safety factor
Furdse = NRke *WAN"Wa N “Wec,N"Wro N Wuer N W N¥Mep

E"R""‘p 109.80 [kN] Design anchor resistance to splitting of concrete

TENSILE RESISTANCE OF AN ANCHOR

Fird = Min{Firas , F1rdp , FiRac , Firdep)

Fipd = 80.64 [kN]  Tensile resistance of an anchor
BENDING OF THE BASE PLATE

Bending moment M;eq,y

letg1 = 200 [mm] Effective length for a singie bolt for mode 1
lefi,2 = 200 [mm] Effective length for a single bolt for mode 2
m= 68 [mm] Distance of a bolt from the stiffening edge
Ma1rda=  13.57 [kN*m] Plastic resistance of a plate for mode 1
Mp2re= 13.57 [kN*m] Plastic resistance of a plate for mode 2
Frira= 795.64 [kN]  Resistance of a plate for mode 1

366.00  [kN]
322.58  [kN]

Frard = Resistance of a plate for mode 2

FraRrd = Resistance of a plate for mode 3
Fiplrdy = min(Fr1.Rd , Fr.2rd » FT,3.Rd)

Fiplray = 322.58 [kN] Tension resistance of a plate
RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE
FrRrdy = FipiRdy

Frray= 322.58 TkN] Resistance of a column base in the tension zone

Connection capacity check

ey = 889 [mm] Axial force eccentricity
Zoy & 166 [mm] Leverarm FcRray
Zyy = 250 [mm] Lever arm FrRray
[kN*m] Connection resistance for bending

165.16
P

Shear

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force Vjgq,z

g"" 0.57 Coeff. taking account of the bolt position - in the direction of shear

Iz 0.57  Goeff. for resistance calculation Fiura

51-‘ 2.50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

F1vo,Rdz = K1.2*ab2* fup*d™tp / ymz

Fiwrdz= 427.03 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate
SHEAR OF AN ANCHOR BOLT

op = 0.35 Coeff. for resistance caiculation Fa v rd

Avo = 573 [mm?] Area of bolt section

Factor taking into account whether the anchorage is in cracked or non-cracked concrete

str. 70
td.: 124/16
z.0.p.: AH-16

CEB [9.2.4]
CEB [9.2.5]

CEB [9.2.5]

CEB[3.23.1]

CEB [9.2.5]

[6.2.6.5]
[6.2.6.5]
[6.2.6.5]
[8.2.4]
[6.2.4]
(6.2.4]
[6.2.4]
[6.24]

[6.2.4]

[6.2.8.3]

[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]

[6.2.8.3]

[Table 3.4]
‘ [Table 3.4)

[Table 3.4]

[6.2.2.(7)]

[6.2.2.(7)]
[6.22.(7)]
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Connection capacity check

Njed/ Nigas 1,0 (6:24). - - 0.03 < 1,00 -
ey = 889 [mm] Axial force eccentricity
fun = 500.00 [MPa] Tensile strength of the anchor material
™2 = 1.25 Partial safety factor
Fao,b,re = op*fun*Avblyme
Faura = 80.16  [kN] Shear resistance of a bolt - without lever
arm
- Factor related to the fastening of an anchor in the

oM = 2.00 .

foundation
LAR"-S 0.43 [kN*m] Characteristic bending resistance of an anchor
lm = 60 [mm] Leverarm length
s = 1.20 Partial safety faclor
Fv.rdem = am*Mr s/(lsm™yme)
Ev,Rd.sm 11.92  [kN] Shear resistance of a bolt - with lever
= arm
CONCRETE PRY-OUT FAILURE
NRkc = 174.19 [kN] Design uplift capacity
ks = 2.00 Factor related to the anchor length
e = 2.16 Partial safety factor
FuRaep = K3*NRruoffme
Ev.Rd,cp 161.29  [kN] ancrete resistance for pry-out
= failure
CONCRETE EDGE FAHLLURE
Shear force Vjeq,z
VRkoz = 707.84  [kN]  Characteristic resistance of an anchor
YAz = 0.89 Factor related to anchor spacing and edge distance
WYhvz = 1.00 Factor related to the foundation thickness

Weviz = 0.97 Factor related to the influence of edges parallel to the shear load
sVz = .

direction

- 1.00 Factor taking account a group effect when different shear loads are
Wecviz ’ acting on the individual anchors in a group
Wav,z = 1.00 Factor related to the angle at which the shear load is applied
Wuer vz = 1.00 Factor related to the type of edge reinforcement used
Yme = 2.16 Partial safety factor
FuRdez =
VRk,c.z *\I/A,V,z*\Vh.V,Z*Ws,V,z*\llec,v,z*ll/a,v,z*\l/uc
Ve
FyRdez = 280.30  [KN] f(;(i)lﬂzete resistance for edge
SPLITTING RESISTANCE
Cre = 0.30 Coeff. of friction between the base plate and concrete

Str., 71
td.: 124/16
z.0.p.: AH-16
[6.2.8.3]

(6.2.8.3]
6.2.2.(7)]
[8.2.2.(7)]

(622.(7)]
CEB[9.3.2.2]

CEB [9.3.2.2]

CEB[9.3.2.2]
CEB [3.2.3.2]

CEB[0.3.1]

CEB [9.2.4]
CEB[9.3.3]
CEB [3.2.3.1]

CEB [9.3.1]

CEB
[8.3.4.(a)

CEB
[9.3.4]

CEB
[9.3.4.(c)
]

CEB
[9.3.4.(d)
]

CEB
[9.3.4.(e)
]

CEB
[9.3.4.(F)]
CEB
[9.3.4.(9}

CEB
[3.2.3.1]

CEB[9.3.1]

[6.2.2.(6)]
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Connection capacity check

10624 . . 0,03 <1.00 -

ey= 889 [mm] Axialforce eccentricity

Need = 135.00 [kN] Compressive force

Frra = Cra*Ne,ed

Fira = 40.50 [kN]  Slip resistance

SHEAR CHECK

ViRdz = No*Min(F1.ub,rdz F2vord FvRdsm FvRrdeps Furdez) + Frra

VjRdz = 135.86 [kN]

Woelds between the column and the base plate

a, = 73,83 [MPa]  Normal stress in a weld

Ty = 73.83  [MPa]  Perpendicular tangent stress
T = 0.00 [MPa] Tangent stress parallel to Vjgay
T2 = 10.85 [MPa]  Tangent stress parallel to V)42

Bw = 0.85 Resistance-dependent coefficient

4 < 1,00,

Connection stiffness
Bending moment M;gqy

betf = 123 [mm] Effective width of the bearing pressure zone under the flange
lott = 400 [mm] Effective length of the bearing pressure zone under the flange
kisy = Ec*V(berr*ler)/(1.275*E)

kiay = 22 [mm] Stiffness coeff. of compressed concrete

lofr = 200 [mm] Effective length for a single bolt for mode 2

ms= 68 [mm] Distance of a bolt from the stiffening edge

kisy = 0.425%er"to/(M°)

kisy = 9 [mm] Stiffness coeff. of the base plate subjected to tension

Ly = 302 [mm] Effective anchorage depth

k1e,y = 1.6*Ab/Lb

kiey = 2 [mm] Stiffness coeff. of an anchor subjected to tension

Aoy = 0.38 Column slenderness

Spny = 58115.24 [kN*m] Initial rotational stiffness

hoy S 0.5 RIGID

Weakest component:

str. 72
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[6.2.8.3]

[6.2.8.3]
[6.2.2.(6)]

[6.2.2.(6)]

CEB[9.3.1]

[4.8.3.(7)]
[4.5.3.7)]
[4.53.(7)]
[4.5.3.7)]
[4.5.3.(7)]

[6.2.5.(3)]
(6.2.5.(3)]

[Table 6.11]

[6.2.6.5]
[6.2.6.5]

[Table 6.11]
[Table 6.11]

[Table 6.11]
[6.2.2.5.(2)]
[Table 6.12]
[6.2.2.5.(2)]

FOUNDATION - CONCRETE CONE PULL-OUT FAILURE

SPOJ GREDA U SLJEMENU
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General
Connection no.: 2
Connection name: Beam-Beam
Geometry
Left side
Beam
Section; HEA 360
o= =177.0 [Deg] Inclination angle
hy = 350 [mm] Height of beam section
bro = 300 [mm] Width of beam section
two = 10  [mm] Thickness of the web of beam section
to = 18 [mm] Thickness of the flange of beam section
o = 27 [mm] Radius of beam section fillet
Ap = 14300 [mm‘] Cross-sectional area of a beam
b = 330900000 [mm? Moment of inertia of the beam section
Material: STEEL
fyo = 265,00 [MPa] Resistance
Right side
Beam
Section: HEA 360
o= -3.0 [Deg] Inclination angle
hpr = 350 [mm] Height of beam section
Bror = 300 [mm] Width of beam section
twor = 10 [mm] Thickness of the web of heam section
tor = 18 [mm] Thickness of the flange of beam section
Ior = 27 [mm] Radius of beam section fillet
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Ay = 14300 [mm?]
Ixbr = 330900000 [mm?Y]
Material: STEEL
fyo = 265.00 [MPa]
Bolts

GLAVNI PROJEKT - KONSTRUKCIJA
Investitor: AQUACHEM d.o.0.

Gradevina: GOSPODARSKA GRADEVINA - SKLADISNA HALA
Inclination angle

Cross-sectional area of a beam
Moment of inertia of the beam section

Resistance

The shear plane passes through the UNTHREADED portion of the bolt.

d= 27 [mm] Bolt diameter

Class= 10.9 Bolt class

Fira= 330.48 [kN]  Tensile resistance of a bolt
nh = 2 Number of bolt columns
n= - 3 Number of bolt rows

hy = 110 [mm] Distance between first bolt and upper edge of front plate
Horizontal spacing e; = 80 [rmm]

Vertical spacing pi = 200;140 {mm]

Plate

hpr = 580 [mm] Plate height

bpr = 300 [mm] Plate width

tor = 22 [mm] Plate thickness
Material: STEEL

fyor = 265.00 [MPa] Resistance
Lower stiffener

Wrd = 300 [mm] Plate width

tia = 18 [mm] Flange thickness
b = 140  [mm] Plate height

twra = 10 [mm]  Web thickness

lg = 300 [mm] Plate length

ag = 22.5 [Deg] Inclination angle
Material: STEEL

fyou = 265.00 [MPa] Resistance
Fillet welds

ay = 5 [mm] Web weld

ar= 10 [mm] Flange weld

ag = 5 [mm] Horizontal weld
Material factors

Mo = 1.00 Partial safety factor
Ymy = 1,00 Partial safety factor
Tv2 = 1.25 Partial safety factor
Yma = 1.25 Partial safety factor
Loads

Ultimate limit state

Case; Manual calculations.

Mptea= 192.00
Vo1,Ed = 30.00
Npiga= =-10.00

Results

(kN*m]
[kN]
[kN]

Bending moment in the right beam
Shear force in the right beam
Axial force in the right beam

s, 74
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[2.2]
2.2]
[2.2]
[2.2]
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Beam resistances

COMPRESSION

A, = 14300 [mm? Area EN1993-1-1:[6.2.4]
Neb,rd = Ab fyb / Ymo

Nebra= 3789.50 [kN] Design compressive resistance of the section EN1993-1-1:[6.2.4]
SHEAR

Ap = 6320 [mm*  Shear area EN1993-1-1:[6.2.6.(3)]
Vebira = Avo (fys / ¥3) / ymo

Vwrds= 966.95 [kN]  Design sectional resistance for shear EN1993-1-1:[6.2.6.(2)]
Votgd/ Vesra S 1,0 . : 0.03 <.1,00 ~ .

BENDING - PLASTIC MOMENT (WITHOUT BRACKETS)

Wpp= 2088000 [mm°] Plastic section modulus EN1993-1-1:[6.2.5.(2)]
Mo,pi.rd = Wb Ty / 1m0

Moptrd =553.32 [kN*m] Plastic resistance of the section for bending (without stiffeners) EN1993-1-1:[6.2.5.(2)]
BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT

Wp= 3125990 [mm¥ Plastic section modulus EN1993-1-1:(6.2.5]
Meb,rd = Wpl fyb !/ ymo )

Mewra= 828.39 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
FLANGE AND WEB - COMPRESSI|ON
Mopora= 828.39 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
hy = 472 [mm] Distance between the centroids of flanges [6.2.6.7.(1)]
Fe.o.Rd = Moo,ra / bt

Fepora= 1755.15 [kN]  Resistance of the compressed flange and web [6.2.6.7.(1)]
WEB OR BRACKET FLANGE - COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:

B= 3.0 [Deg] Angle between the front plate and the beam

y= 22,5 [Deg] Inclination angle of the bracket plate

beficwp = 293 [mm] Effective width of the web for compression [6.2.6.2.(1)]
Ay = 4920 [mm% Shear area EN1993-1-1:[6.2.6.(3)]
Q= 0.83 Reduction factor for interaction with shear [6.2.6.2.(1)]
Coomed = 76.42 [MPa] Maximum compressive stress in web [6.2.6.2.(2)]
kwe = 1.00 Reduction factor conditioned by compressive stresses [6.2.6.2.(2)]
Feworat = [0 Kwe Daticwo two fyo / ymo] cos(y) / sinfy - B)

Fewbrat =1375.03  [kN]  Beam web resistance [6.2.6.2.(1)]
Buckling:

dwe = 261 [mm]  Height of compressed web [6.2.6.2.(1)]
Ap = 0.93 Plate slenderness of an element [6.2.6.2.(1)]
p= 0.85 Reduction factor for element buckling [6.2.6.2.(1)]
Fowb,Ra2 = [0 kwe p Detrcwn twb fyb / ymi] cos(y) / sinfy - B)

Fewbraz =1164.26 [kN] Beam web resistance [6.2.6.2.(1)]

Resistance of the bracket flange

Fewb,rda = b to fyp / (0.8%ymo)

Feworia=1788.75  [kN]  Resistance of the bracket flange [6.2.6.7.(1)]
Final resistance:

Fewb,Rdjow = Min (FowbRd1 « Fowb,Rdz « FowbRas)
Fewbrdaiow =1164.26  [KN]  Beam web resistance [6.2.6.2.(1)]

Geometrical parameters of a connection
EFFECTIVE LENGTHS AND PARAMETERS - FRONT PLATE

£
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- 200 184 235 184
- 170 184 255 184
S g T g

" Bolt distance from the web
- Bolt distance from the beam flange
— Bolt distance from the outer edge
— Bolt distance from the horizontal outer edge
— Distance between bolts
— Effective length for a single bolt in the circular failure mode
- Effective length for a single bolt in the non-circular failure mode
— Effective length for a single bolt for mode 1
— Effective length for a single bolt for mode 2
- Effective length for a group of bolts in the circular failure mode

— Effective length for a group of bolts in the non-circular failure mode

- Effective length for a group of bolts for mode 1
— Effective length for a group of bolts for mode 2

Connection resistance for compression
Njrd = Min ( Nebrd2 Fewb,Rd,iow )

NjRrd =

2328.52 [kN] Connectlon reslstance for compressmn

Connection resistance for bending

Fird =
Bp,Rd =
Fife,Rd
Ft,wc,Rd
Ft,ep.Rd
Fiwb,Rd
Fiord =

330.48 [kN] Bolt resistance for tension
577.75 [kN] Punching shear resistance of a bolt
— column flange resistance due to bending
-~ column web resistance due to tension
- resistance of the front plate due to bending
- resistance of the web in tension
Min (Fr1ford , Fr2f0Rd » F1,a300,Re)

[6.2)

[Table 3.4]
[Table 3.4]

[6.2.6.4] , [Tab.6.2]

FiwoRd = @ Defrtwo twe fyc / ymo [6.2.6.3.(1)]
Fteprd = Min (Fr1,6p,Rd , FT.2.6p,Rd » FT,3,6pRd) [6.2.6.5], [Tab.6.2]
Fiwb,Rd = Dettawb two fyo / Yo [6.2.6.8.(1)]
RE3|3TANCE OF THE BOLT ROW NO. 1

Funa - Formula . fFu,ﬁd,cQ;ﬁg G
Fn Ra = Min (Futra, comp) . 488,58 Bolt row resistance

- . Rd(1) 6555 e s e o o 595 e Eroni piste ~tension

Fl i s 58 e 488 e Beans e

Booaqiseas T 115 T i Ge TS e s
Foomsimssis L 1755 e P e e

F‘cdem= edng

RESISTANGE OF THE BOLT ROW NO 2 SO S

Beam web - CCmpression

Component

Fc,wb Rd -

chRd 21 F‘]Rd— R TP TTY R PP s
21 FuRd—1164 26 488 58 e e 675 G

Bolt row resistance

Beam web - tension

Fiordcomp - FOrmula %Fé,nd.comp
o= i (chomp) . e e
FiepRdi2) = 614.77 O 614.77
Fovi = 88 58 e e
Bde— 1155 o e e

Bolts due to shear punching

Beam flange - compression

Beam web - compression
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FlepRdz+ 1) 21° Fl]Rd-11OO 90-488.58  e12.32 Front plate - tension - group | '

F:IQthde) 21 FU Rd = 999 87 - 488.58 . o “'?511_29 e ””“"‘Beam web tenslon group
RES|STANCE OF THE BOLT ROW NO 3 S

Fta,Rd comp - . Formula Fls Rd,comp Component

FisRd = Mln (Fa, Rdcomp) - T T asra Bolt row resistance

Ftede@ B4 T ‘5614 T e
Ftwde(a) - 488.58 1488 .58 |
BpRa = 1155 49 ......... T e 11554 g Boits due to shear punchlng
Fc(de Z1 Fu Ra = =1755.15-977.15 778 00 Beam ﬂange compress|on
chb Rd - 21 Fu Rd =1164.26-977.15 ;1187 RO Beam Web compress|on

FuepRo@+2) - £2° Fyra = 109131 - 488.58 602.73  |Front plate - tension - group

FiwbRd(3+2) - 22° Fl]Rd"973 71- 488 58 5,13 Beam web - tension - - group

FiepRa@+2+1) - Zz F:,Rd- 1659.87-977.15 jéézl‘."?"‘z'wm Front plate tension - group :
Ftwde(a+z+1) Zz FqRA=1523 07 - 97715 S 54592 '"““"""””Beam web ten8|on group
SUMIARY TABLE OF FORCES e .

~ Fiford .

LT 9522 T 4es.s8 1660.96  |1155.49

LT '§614‘V‘.‘"7‘7 488,58 660.96 1155.49 :
‘ : o 61477 488,58 660.96 1155.49
GONNECTION RESISTANCE FOR BENDING M i
Mira = 2 hj FyRrd

Mirg = 328,51 [kN*m] Connect|on resustance for bending
Mitga AMRa S 9,0 F7 i 0088, 1,00

Connection resistance for shear

oy = 0.60 Coefficient for calculation of Fyrg [Table 3.4]
FvRrd = 274.83 [kN] Shear resistance of a single bolt [Table 3.4)
Firamax= 330.48 [kN) Tensile resistance of a single bolt [Table 3.4]
Foraint= 415.48 [kN]  Bearing resistance of an intermediate bolt [Table 3.4]
Furden= 415.48  [kN]  Bearing resistance of an outermast boit [Table 3.4]

" 488.58 285.55 282,21
w085 assss s waoes |
Sogi T e

th'Rd‘N,,,,.. e é'i'rﬁb'lmé”{é o b

FieaN - Force due to axial force in a holt row

Firdm — Bolt row resistance for simple bending

Fiedm - Force due to moment in a bolt row

Fy.ed ~ Maximum tensile force in a bolt row

Fu.rd — Reduced bolt row resistance

FuyeaN = Njed Fyran / Njra

F,eam = Mjed Fjram/ MRrd

Fyed = Fyean + Fyeam

Fyird = Min (nn Fyea (1 - Fyed/ (1.4 np Firdmex), Nh Furd » Ph FoRrd))

Vird = Mh 31" Fyra [Table 3.4]

Vjrd=  1250.71 [kN] Connection resistance for shear [Table 3.4]
’ “0.:02: < “TL0(
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Weld resistance ‘ i
Ay = 20139 [mm9 Area of all welds [4532@2)] !
Ay = 16320 [mm? Area of horizontal welds [4.5.3.2(2)] J\
Az = 3819 [mm? Area of vertical welds [4.5.3.2(2)] ’
hy = 723040669 [mm*] Moment of inertia of the weld arrangement with respect to the hor, axis {4.5.3.2(5)] ‘
G 1max=Timax = 52.48 [MPa] Normal stress in a weld [4.5.3.2(5)] L
Gi=T = 43.13 [MPa] Stressin a vertical weld [4.5.3.2(5)] J‘
W= 7.86 [MPa] Tangent stress [4.6326)]

0.85 Correlatlon coefﬂment [4.5.3.2(7)]

52, 48 < 309 60

Connection stiffness

twaen = 6 [mm]  Washer thickness

hnead = 19 [mm] Bolt head height

hnut = 27  [mm]  Bolt nut height

Ly = 75 [mm] Boltlength

kio = 10  [mm]  Stifiness coefficient of bolts

STIFFNESSES OF BOLT ROWS

(6.26.3.2)]
[6.2.6.3.2)]
[6.2.6.3.2)]
(6.26.3.2)]

6.3.2.1)]

S],Ini = E Zqu keq

e
. Sum 5523 1779210 o

70 8 3235 1361241 i

64 8 1666 367845 o

= 3 ke h* 1 3 kem by
Zoq = 322 [mm] Equivalent force arm [6.3.3.1.(3)] ‘
Keq = X Kettj y / 2og |
keq = 17 [mm] Equivalent stifiness coefficient of a bolt arrangement (6.3.3.1.(1)] |

Sjn= 364738.09 [kN*m] Initial rotational stiffness
u= 1.00
Sj= Sjini/ p

Sj= 364738.09 [kN*m] Final rotational stiffness
Connection classification due to stiffness.

Siig= 108535.20 [kN*m] Stiffness of arigid connection
Sjpin = 6783.45 [kN*m] Stiffness of a pinned connection
S,ini B Sjng RIGID

Stiffness coefficient of a connection

Weakest component:
BEAM WEB OR BRACKET FLANGE - COMPRESSION

Remarks
Distance of bolts from an edge is too large. 130 [mm] > 128 [mm]

Distance of bolts from the beam web is too small. 35 [mm] < 36 [mm]

[6.3.1.(4)]
(6.3.1.(4)]
[6.3.1.0)]
(6.3.1.(4)]
[6.3.1.(4)]

[6.2.2.5]
[6.2.2.5]
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|
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)
o =
[
General
Connection no.: 3
Connection name; Frame knee
Geometry
Column
Section: HEA 360
o= =90.0 [Deg] Inclination angle
he = 350 [mm] Height of column section
b = 300 [mm] Width of column section
twe = 10 [mm] Thickness of the web of column section
tic = 18 [mm] Thickness of the flange of column section
fc= 27 [mm] Radius of column section fillet
A= 14300 [mm? Cross-sectional area of a column
le = 330900000 [mm*] Moment of inertia of the column section
Material: STEEL
fyo = 265.00 [MPa] Resistance
Beam
Section: HEA 360
a= 3.0 [Peg] Inclination angle
hp = 350 [mm] Height of beam section
= 300  [mm] Width of beam section
two = 10 [mm] Thickness of the web of beam section
= 18 [mm] Thickness of the flange of beam section

Mo = 27 [mm]

Radius of beam section fillet
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o= 3.0 [Deg] Inclination angle

o = 27 [mm] Radius of beam section fillet

A = 14300 [mm? Cross-sectional area of a beam

ho = 330900000 [mm?] Moment of inertia of the beam section
Material: STEEL

fib = 265.00 [MPa] Resistance

Bolts

The shear plane passes through the UNTHREADED portion of the bolt.
d= 22 [mm] Bolt diameter

Class= 10.9

Bolt class

Fra= 218.16 tkN] Tensile resistance of a bolt

nh= 2 Number of bolt columns
ny= 4 _ Number of bolt rows
hy = 73 [mm] Distance between first boit and upper edge of front plate

Horizontal spacing e; =
Vertical spacing p; =

100 [ram]
80;140;140 [mm}

Plate

hp = 540 [mm] Plate height

bp = 300  [mm] Plate width

tp= / 20 [mm] Plate thickness
Material: STEEL

fyp = 265.00 [MPa] Resistance
Lower stiffener

Wq = 300 [mm] Plate width

tq = 20 [mm] Flange thickness
hg = 140 [mm] Plate height

twa = 10 [mm]  Web thickness
lg= 400 [mm] ° Plate length

o= 21.9 [Deg] Inclination angle
Material: STEEL

fyou = 265.00 [MPa] Resistance

Column stiffener

Upper

hey = 315
bey = 145
thu = 8
Material: STEEL
fou = 265.00
Lower

hsg = 315
bsq = 145
tha = 8
Material: STEEL
fyou = 265.00
Fillet welds

aw = 5
as =

as = 5

[mm]  Stiffener height
[mm]  Stiffener width
[mm]  Stiffener thickness

[MPa] Resistance
[mm]  Stiffener height
[mm]  Stiffener width

[mm]  Stiffener thickness

[MPa] Resistance

[mm]  Web weld
[mm]  Flange weld
[mm]  Stiffener weld

str, 81
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aw = 5 [mm] Webweld
an = 5 [mm] Horizontal weld

Material factors

T™o = 1.00 Partial safety factor [2.2]
™1 = 1.00 Partial safety factor [2.2]
Mz = 1.25 Partial safety factor [2.2]
™3 = 1.25 Partial safety factor [2.2]
Loads

Ultimate limit state

Case: Manual calculations.

Mp1ea= 215.00 [kN*m] Bending moment in the right beam

Vb1,Ed = 91.00  [kN]  Shear force in the right beam

Nprga= -15.00  [kN]  Axial force in the right beam

Results

Beam resistances

COMPRESSION

Ap = 14300 [mm?‘ Area EN1993-1-1:[6.2.4)
Nobra = Ab fyb / Yo

NwRrd= 3789.50  [kN] Design compressive resistance of the section EN1993-1-1:[6.2.4]
SHEAR

Aw = 6320 [mm? Sheararea EN1993-1-1:[6.2.6.(3)]
Veb,ra = Avb (Fb / ¥3) / ymo

Vcb,Rd =  966. 95 [kN] Desngn sectional reS|stance for shear EN1993-1-1:[6.2.6.(2)]

\ Veora S1,0° e 04094<71,00:

BENDING PLASTIC MOMENT (WITHOUT BRACKETS) ‘

Wop= 2088000 [mm®  Plastic section modulus EN1993-1-1:[6.2.5.(2)]
Mb,pi.rd = W fyo / Ym0

Mbpira =553.32 [kN*m] Plastic resistance of the section for bending (without stiffeners) EN1993-1-1:[6.2.5.(2)]
BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT

Wp= 3234996 [mm°] Plastic section modulus EN1993-1-1:[6.2.5]
Mab.rd = Wol fyn / Ymo

Mapra= 857.27 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
FLANGE AND WEB - COMPRESSION

Mwra= 857.27 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
ht= 471  [mm] Distance hetween the centroids of flanges [6.2.6.7.(1)]
FetoRrd = Mebra / hy

Femra= 1820.36 [kN] Resistance of the compressed flange and web [6.2.6.7.(1)]
WEB OR BRACKET FLANGE - COMPRESSION - LEVEL OF THE BEAM BOTTOM FLANGE

Bearing:

p= 3.0 [Deg] Anglebetween the front plate and the beam

y= 21.9 [Deg] Inclination angle of the bracket plate

Dettcwb = 307 [mm] Effective width of the web for compression ‘ [6.2.6.2.(1)]
Awp = 4920 [mm“ Shear area . EN1993-1-1:[6.2.6.(3)]
o= 0.82 Reduction factor for interaction with shear [6.2.6.2.(1)]
Ocomed = 85.84 [MPa] Maximum compressive stress in web - [6.2.6.2.(2)]
kwe = 1.00 Reduction factor conditioned by compressive stresses : [6.2.6.2.(2)]

Fewb,Rd1 = [ Kue Deff.cwo twb fyb / Ymo] cOs(y) / sinfy - B)
Fewbrat =1892.91  [kN] Beam web resistance [6.2.6.2.(1)]
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dwb = 261 [mm] Height of compressed web [6.2.6.2.(1)]
Ao = 0.95 Plate slenderness of an element [6.2.6.2.(1)]
p= 0.83 Reduction factor for element buckling [6.2.6.2.(1)]
Fewb,Rd2 = [0 kwe p Deff.cwb two fyb / Ym1] cos(y) / sinfy - B)
Fewbraz =1575.34 [kN] Beam web resistance [6.2.6.2.(1)]
Resistance of the bracket flange
Fe.woRds = bb tb fyb / (0.8"ymo)
FouwbRras =1987.50 [kN] Resistance of the bracket flange [6.2.6.7.(1)]
Final resistance:
Fe,wb,Rdtow = Min (FewbRd1 . FewbRaz , Fewb,Rds)
FewbRajow = 1575.34 [kN] Beam web resistance [6.2.6.2.(1)]
Column resistances
WEB PANEL - SHEAR
Mp1ea= 215,00 [kN*m] Bending moment (right beam) [6.3.3)]
Moz2,ed = 0.00 [kN*m] Bending moment (left beam) [6.3.(3)]
Ve1,Ed = 0.00 [kN] Shear force (lower column) [5.3.(3)]
Vez,ed = 0.00 [kN] Shear force (upper column) [6.3.(3)]
z= 377 [mm]  Lever arm [6.2.5]
Vwp,Ed = (Mb1,Ed - Mb2,ed) / 2 - (Vet,ed - Veo,ed) / 2
Vwpeda=  570.75 [kN] Shear force acting on the web panel [6.3.(3)]
Ay = 4920 [mm* Shear area of the column web EN1993-1-1:(6.2.6.(3)]
Avc = 4920 [mm* Shear area EN1993-1-1:[6.2.6.(3)]
ds = 512 [mm] Distance between the centroids of stiffeners [6.2.6.1.(4)]
Maiera = 6.09 [kN*m] Plastic resistance of the column flange for bending [6.2.6.1.(4)]
Mpisturd =1.27 [kN*m] Plastic resistance of the upper transverse stiffener for bending [6.2.6.1.(4)]
Mpistrd = 1.27 [kN*m] Plastic resistance of the lower transverse stiffener for bending [6.2.6.1.(4)]
Vapre = 0.9 (Avs*fywc ) / (V3 ymo) + Min(4 Mpisera / ds , (2 Mpitera + MpistuRd *+ Mpistira) / ds)
pr,Rd = 706 .22 [kN] Resistance of the column web panel for shear [6.2.6.1]
Vi T 0.8 1,00 .
WEB TRANSVERSE COMPRESSION LEVEL OF THE BEAM BOTTOM FLANGE
Bearing:
twe = 10 [mm] Effective thickness of the column web [6.2.6.2.(6)]
beft cwe = 307 [mm] Effective width of the web for compression [6.2.6.2.(1)]
A= 4920 [mm“ Shear area EN1993-1-1:[6.2.6.(3)]
o= 0.82 Reduction factor for interaction with shear [6.2.6.2.(1)]
Goomed= 0.00 [MPa] Maximum compressive stress in web [6.2.6.2.(2)]
kwe = 1.00 Reduction factor conditioned by compressive stresses [6.2.6.2.(2)]
A= 1856 [mm® Area of the web stiffener EN1993-1-1:[6.2.4]
FeoweRdl = © Kuc et we twe fye / Ymo + As fys / ymo
Fewerat =1154.18 [KN] Column web resistance [6.2.6.2.(1)]
Buckling: _
Awe = 261 [mm]  Height of compressed web [6.2.6.2.(1)]
Ap = 0.95 Plate slenderness of an element [6.2.6.2.(1)]
p= 0.83 Reduction factor for element buckling [6.2.6.2.(1)]
hs = 2.96 Stiffener slenderness EN1993-1-1:[6.3.1.2]
»s = 1.00 Buckling coefficient of the stiffener EN1993-1-1:[6.3.1.2]

Fewcraz = ® Kwe P Detf.cwe twe fye / ym1 + As %s fys / yma

FowcRrdz = 1043.07 [kN] Column web resistance

[6.2.6.2.(1)]
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FeweRdow = Min (Fc,wc.Rd1 » Fowe,Rd2)
Fowepra = 1043.07
WEB - TRANSVERSE COMPRESSION - LEVEL OF THE BEAM TOP FLANGE

Bearing:
twe =
beff,c,wc =
A=

(0] =
Gcom,Ed =
Kwe =
Ag=

10
303
4920
0.82
0.00
1.00
1856

IkN]

[mm]
[mm]
[mm?)

[MPa]

[mm?]

Column web resistance

Effective thickness of the column web
Effective width of the web for compression

Shear area

Reduction factor for interaction with shear

Maximum compressive stress in web

Reduction factor conditioned by compressive stresses

Area of the web stiffener

Fewerdt = © Kuc beff,c,wc twe fyc / ymo + As fys !/ ymo
Fc,wc,Rd1 =1148,35

Buckling:
dwe =

xp=
p:
M=

Xs =

261
0.94
0.84
2.96
1.00

[kN]

[mm]

Column web resistance

Height of compressed web

Plate slenderness of an element

Reduction factor for element buckling

Stiffener slenderness

Buckling coefficient of the stiffener

FeweRd2z = © Kwe p Deffewe twe fye / ymi + As s fys /
FO,WG.RdZ = 104 0 . 8 8
Final resistance:

[kN]

Column web resistance

Fc,wc.Rd,upp = Min (Fc,wc,Rd1 » Fewe,Rd2)

Fewe,Rdupp =1040.88

[kN]

Column web resistance

Geometrical parameters of a connection

|eff.cp

lefﬂnc
lett,1
letr.2
|eff,cp,g

|eff.nc,g

' “—"Bolt' dlstance from lhe webhi

187

— Bolt distance from the beam flange

— Bolt distance from the outer edge

- Bolt distance from the horizontal outer edge

— Distance between bolts

|pff.hc .
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[6.2.6.2.(1)]

[6.2.8.2.(6)]
[6.2.6.2.(1)]
EN1993-1-1:[6.2.6.(3)]
[6.2.8.2.(1)]
[6.2.6.2.(2)]
[6.2.6.2.2)]
EN1893-1-1:(6.2.4]

[6.2.6.2.(1)]
16.2.6.2.(1)]
[6.2.6.2.(1)]
[6.2.6.2.(1)]

EN1993-1-1:[6.3.1.2]

EN1993-1-1:6.3.1.2]

16.2.6.2.(1)]

[6.2.6.2.(1)]

b e g |
EFFECTIVE LENGTHS AND PARAMETERS - FRONT PLATE
T QT T ey
- oo - 80
D R e e e
A '?166”“’}—""”WE146' o

— Effective length for a single bolt in the circular failure mode

~ Effective length for a single bolt in the non-circular failure mode

— Effective length for a single bolt for mode 1

— Effective length for a single bolt for mode 2

— Effective length for a group of bolts in the circular failure mode

— Effective length for a group of bolts in the non-circular failure mode

264

211

282 220 110 110 1110
282 280 140 140 140
282

211 211
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m

— Bolt distance from the web
let1.g — Effective length for a group of bolts for mode 1
lett,2,0 — Effective length for a group of bolts for mode 2

Connection resistance for compression
N;ra = Min ( Nev,rd2 FewbRadow » 2 Fowe,Rdtow + 2 FeweRdupp )

Njge= 2081.75  [kN]  Connection resistance for compression [6.2]

Connection resistance for bending
Fira = 218.16  [kN]  Bolt resistance for tension [Table 3.4]

Bpra = 374.47 [kN] Punching shear resistance of a bolt [Table 3.4]
Fisera  — column flange resistance due to bending

Ftwerd = column web resistance due to tension

Fiepra - resistance of the front plate due to bending

Fiwora = resistance of the web in tension

Fircra = Min (Fragrd, Fr2m0Rd , Fra5cRd) [6.2.6.4],[Tab.8.2]
Ftwe,Rd = 0 Dgttwe two fyo / vao [6.2.6.3.(1)]
Fieprd = Min (Fr1eprd ., FT2.00Rd s FT.30p,Rd) [6.2.6.5] , [Tab.6.2]
FrwbRd = Defttw two fyb / yvo [6.2.6.8.(1)]
RESISTANCE OF THE BOLT ROW NO 1

o Formula component -

(Fn Rd comp) Bolt row resistance

Ft f Rd(1) = 386 68
Fune Rd(1) =368.80 | Column web - tension
Ftep i Taheed T 430 s o wiete Tomaion

Fth Rd(1)—655"6é ............ S e e ””;6”'5‘5‘.08' g e
sBde—748 93 o T T 748,93 Bolts due to shear punchmg

_pr Rd/ﬁ S R T panel - shear

Foupe=104307 T ewior T Golumnweb - corpression
Fomee= 182036 182036 -

Column flange - tension

ange - ompressnon

Fowra= 157534 ~ 1575.3¢  Beam web - compression
RESISTANCE LT ROW NG e e

sth Racomp - Form ula %F:z Re,comp Component

Ft2 Rd = Mln (Ft2 Rd comp) - S 165, 23 o BO|t I'OW reS|stance

thcRd(2) 41088 ' - o ;410. 88 Column fi ﬂange-tensnon

Ftchd(2) ,,,,,, seaes S, . é36‘é‘§ R e s

Fiepra =41146 Taitlae Front plate - tension

Ftwde(z) 655 08 S o e R |
74893 Boltsduetoshearpunchlng

337,42 Web panel - shear

Feword - 34' Fira = 1043.07 - 368.80 ) 674.27 Column web - compression

FefoRrd - Z1 Ft, ra = 1820.36 - 368.80 21451 56 Beam ﬂange compresswn

chde Z1 Fqu—157o e mesas T e s e compress:on s e e e

= Rd(2+1) A F(, e aoo4s - seee0 T 2291 T ﬂange e gow

F(chd(2+1)' 7 Funs S 534.03 - 366, ao "?165.23' s web tensmn group

Ftede(2+1)-Z1 Ft]Rd"E)?S 52-368.80 309.72  Front plate _tension - group

BP.Rd

F:wb e 21 Flj =857, a3 3880 5488'. o ”Beam web tenslon group
RESISTANGE OF THE BOLT ROWNO 3~~~ 7 e . s
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Fts Rd = Mln (Fta R comp) ’ B  172'. 19 Bolt row reS|stance
e o ) 4 fo.es " lGsidn flangs - tendion
Ftwc r=36880 " 3¢8.80  Column web tension
Fiepras) =411.46 | 41 1.46 Front plate - tension
Ft WoRH() = 655 08 é655 .08 Beam web - tension
vWp Rl - 21 we=708.22-53408 172,19 Web panel - shear
Fowara- 3+ Fyre = 1043.07 - 53408 -~ 509.04 Column web - compression
Fc fb,Rd = 21 Fyra = 1820.36 - 534.03 15128 6.33 Beam flange - compression
FowbRd - 31° FyRrd = 1675.34 - 534.03 ‘ 5104 1.31 Bearn web - corhp?esslon
Fiford@a+2) = 32° Fyra = 677.48 - 165.23 .25 Column flange - tension - group
FiweRd(3 +2) - Zzzﬂifq,;i‘d = 573.24 - 165.23 | .01 Column web - tension - group
FifeRd@+2+ 1) = 22" bFlj,Rd =1010.75 - 534.03 ' ;;47 6.72 Column flange - tension - group
FiwoRd@+2+1) - X2 Fypa=741.90-534.03 §2(57 .86 Column web tension - group
Fi epRA(3+2) - Y2 Fyra = 634.48 - 165.23 4 69.25 Front plate tension - group
F‘,Wb.Rd 222 F'"Rd =662.50 - 165.23 . 497 .27 ‘Beam weh - tension - group
FrepRags2+1) - 52 Fyra = 1004.74 - 53403 70091 iFront plate - tension - group
FuwbRaa+z+ 1) - >2" Fyra = 1228.43 - 534.03 694.40 Beam web - tension - group
RESISTANCE OF THE BOLT ROW NO 4 S
Fu,rdcomp - Formula Fu, Rd,comp Component
Fi,ra = Min (Fi4rd,comp) 0. 00 o Bolt row reisistance h
Fl.wc.Rd(4) = 368.80 368.80 Column web - tension
Fiepra = 41146 411.46 IFront plate - tension
Fiwb,Rd@) = 655.08 B 1655.08 Beam web - tension
By.ro = 748.93 748.93  Bolts due to shear punching
VaprdlB - ¥1° Fige = 706.22 - 706.22 0.00 Web panel - shear
Fowora - X1 Fira = 1043.07 - 706.22 336.86 Column web - compression
Fcbed 21 Fu Rd * = 1820 36 - 706 22 1114.14 Beam flange - compression
S F“ e oy s Beam wab - comprassion
F, feReld +3) - ¥ Fyrd = 706.69 - 172.19 534,50 Column flange tension - group
Ft weRd(4+3) - Zs Fyra = 634.65 - 172.19 462.46 " iColumn web - tension - group
Ft foRd(4 +3 +2) Za FiRrd = 1033 87 337.42 1696.45 " iColumn flange - tension - group
Fomsonia- A Fua= 7751833742 437.76 " (Gaiamn web- tension - giovs
FiioRd@+3+2+41) = 33 Fyra = 1367.13 - 706.22 660.92 Column flange - tension - group
FrwoRd4+3+2+1) - 231--»»#“ ra = 877.06 - 706.22 170.84 Column web - tension - group
Ft,ep, R4 +3) - Za Fq Rd = 695.06 - 172.19 522.87 Front plate - tension - group
FiwbRd( 3= -3 Fu rd = 930.64 - 172.19 758,45 Beam web - tension - group
FropRaid+3+2) - 33 Fird = 1003.32 - 337.42 ' 665.90 Front plate - tension - group
Fiwb R +3+2) - 5.3 Fyra = 1222.14 - 337.42 884,72 Beam web - tension - group
Ft PR +3+2+41) - Zs Fl, Rd = 1373.58 - 706.22 667.36 Front plate - tension - group
FuwbRid+as2+1) - 35 Fyrg=1788.07-70622 1081.86 Beam web - tension - group
SUMMARY TABLE OF FORCES v
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* 1386. 68 368. so 411 46 ‘
CONNEGTION RESISTANCE FOR BENDING Mird -
Mira =3 hy Fyra

MR = 243.18  [kN*m] Connectlon resustance for bendlng

Connection resistance for shear

sr. 87
td.: 124/16

(6.2]

oy = 0.60 - Coefficient for calculation of Fyrd [Table 3.4]
Pu = 0.99 Reduction factor for long connections [3.8]
Fuvrda = 181.22 [kN] Shear resistance of a single bolt [Table 3.4]
Firdmax = 218.16 [kN] Tensile resistance of a single bolt [Table 3.4]
Foramt= 285.11  [kN]  Bearing resistance of an intermediate bolt [Table 3.4]
Fordext= 331.10 [kN] Bearlng res1stance ofan outermost bolt [Table 3.4]

=3.75 ”'368 80
-3.75 165.23  1146.08 142.33 277.99
B :375 . 17219 T 15223 148.48 274,34
v -3.75 0.00 10.00 -3.75 362.44
Frj.Rd,N ~ — Bolt row resistance for simple tension e
Fyedn — Force due to axial force in a bott row
Fi,raM — Bolt row resistance for simple bending
Fijam — Farce due to moment in a bolt row
Fy,ed — Maximum tensile force in a bolt row
Fu.Rrd — Reduced bolt row resistance
Fij,edN = Njed FyraN / NjRd
Fiigam = Med Fyram / Mjrd
FiiEa = Fiedn + Fieam
Furd = Min (nh Fved (1 - Fyea/ (1.4 nh Firdmax), 0h Furd ) Dh FoRa))
ViRd = nh 21" FyRra [Table 3.4]
[Table 3.4]

Vira= 108 5 9 6 [kN] Connectlon resnstance for shear

Weld resistance

Ay = 16854 [mm*  Area of all welds

Awy = 13056 [mm? Area of horizontal welds

Ayz = 3798 [mm?  Area of vertical welds

lwy = 587989052 [mm‘] Moment of inertia of the weld arrangement with respect to the hor. axis

O 1max=Timax =

71.48 [MPa]

Normal stress in a weld

6,71, = 58.83 [MPa] Stressin a vertical weld
o= 23.96 [MPa] Tangent stress
Bw = 0.85 Correlation coefficient

[4.5.3.2(2)]
[4.5.32(2)]
[4.5.32(2)]
[4.5.3.2(5)]
[4.5.3.2(5)]
[4.5.3.2(5)]
[4.5.3.2(5)]

[4.5.3.2(7)]

Connection stiffness

twash = 5 [mm] Washer thickness
Rhead = 16 [mm] Bolt head height
hnut = 22 [mm] Bolt nut height
Lp= 67 [mm] Boltlength

[6.2.6.3.(2)]
16.2.6.3.(2)]
[6.2.6.3.(2)]
[6.2.6.3.2)]
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k1o = 7 [mm]  Stiffness coefficient of bolts [6.3.2.(1)]
STIFFNESSES OF BOLT ROWS
et eonisni SRS BRI | sum Lo Mt
\PTE g S5TeTs
337 13 2 520 175137
97 17 2 366 71917
: 55 25 2 113 6412
ketj = 1/ (Ta° (1/ ki) ' 6.3.3.1.(2)]
Zoq = 5| Kottj hi* / %) Ketty by
Zog = 322  [mm]  Equivalent force arm [6.3.3.1.(3)]
keq = 2 Ketrj y / Zeq
kegq = 5 [mm] Equivalent stifiness coefficient of a bolt arrangement [6.3.3.1.(1)]
Ac= 4920 [mm? Shear area EN1993-1-1:[6.2.6.(3)]
p= 1.00 Transformation parameter [6.3.(7)]
z= 322 [mm] Leverarm [6.2.5]
ki = 6 [mm] Stiffness coefficient of the column web panel subjected to shear [6.3.2.(1)]
ke = Stiffness coefficient of the compressed column web [6.3.2.(1)]
Siini = Ezeq®/ 51 (1 / k1 + 1/ k2 + 1/ keg) [6.3.1.(4)]
Sjn= 58970.95 [kN*m] Initial rotational stiffness [6.3.1.(4)]
§= 2.14 Stiffness coefficient of a connection [6.3.1.(6)]
8) = Sjini / 1 [6.3.1.(4)]
§= 27518.10 [kN*m] Final rotational stifiness [6.3.1.4)]
Connection classification due to stiffness.
Siig= 108535.20 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Sjpin = 6783.45 [kN*m] Stiffness of a pinned connection [6.2.2.5]

Sipin S Sjini < Sjrig SEMI-RIGID

Weakest component:
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PRORACUN SPREGNUTE PLOCE
1. UVOD

Proradun spregnute ploge biti ée proveden za ploéu Sirine 100 cm, te kao niz slobodno oslonjenih greda
preko viSe oslonaca. Spregnuta ploga se izvodi &eli¢nim limom HiBond 55, t=0,8 mm, $250 (TRIMO d.d.)
U gornju zonu plo¢e nad lezajevima se stavlja armaturna mreza Q-188 sa 2.5 cm zaétitnog sloja.

2. DIMENZIJE ELEMENTA
$irina b= 100cm

visina spregnute plote h=  15cm | !
efektivna visina spregnute plote d,= 12,25 cm
raspon I= 420m

zastitni sloj c= 25cm  §
3. KAKVOCA MATERIJALA X

beton
C25/30 fa= 25 N/mm®
armatura
MAR 500/560  fu= 50 kN/cm?
Ee= 210000 N/mm2 karakteristi¢an poprecni presjek
¢eliéni trapezni lim
HiBond 55, t=0,8 mm, S250 GD (EN 10147:2000) duljina vala 160 mm
fyo= 25,00 KN/cm? to= 0,8 mm
W et max™ 20,9 cm® hy= 55 mm
Woetmn= 169  cm® b= 615  mm
W= 23,8 . com® A= 12,2 cm?
Ip,aff= 50,7 cm* Ape,ff= 11,0 cm?
l= 60,3 cm* b= 76,25°
4. DJELOVANJA
viastita teZina lima Qime= 0,10  kN/m?
vlastita tezina betona q:= 3,06 KkN/m?
radno optereéenje dm= 1,50 KkN/m®
(u fazi betoniranja) qm2= 0,75 KkN/m?
korisno opteredenje g= 3,00 kN/m?
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spregnuti presjek preuzima dodatno stalno i korisno optere¢enje

-spregnuta plo¢a se raduna kao niz slobodno oslonjenih greda

vlastita teZina 3,06  kN/m?
dodatno stalno 0,50  kN/m?
korisno optereéenje 3,00  kN/m?
Ragunsko optereéenje

Ped™ (Ygd+YqA)b= (1,35g9+1,50)1,00= 9,31 kN/m
6. Dimenzioniranje

6.1. otpornost spregnute plo¢e na savijanje za KGS
Mpra > Mysq
Mysi=  psal’/8= 20,53 kNm

izradun plasti¢ne neutralne osi
popretni presjek sa poloZajem neutralne 0si

Af 1/
o = plw Vap 1,96 cm < 9,50 cm
b-0.85fy /v, neutralna os je u plogi
proradun momenta otpornosti

, f X '
Mors = A, Y’—""(dp - 7"') = 31,25 kNm

ap

d=d-hy2= 1225 mm

Provjera
Msq= 20,5 kKN/m < 31,25 kN/m
ZADOVOLJAVA
6.2. proradun na poduzno smicanje
MRd=Nc Zy + Nas Z+ Mpr > My,Sd
Utjecaj od dodatne armature u rebrima
(nema dodatne armature) f
As= 0,00 sz Nas = As ';L = 0,00 kN
f S
uvjet: A, T 0,7A,-%
Vs Va 0,0 kN < 194,1 kN
ZADOVOLJAVA

Nc = Nc1 + NcZ + Nc3 s ch= Np
Utjecaj od sprezanja limom
ne uzima se u obzir sprezanje limom zbog nedostatka
Ne1= 0 eksperimentalnih podataka

Utjecaj trenja na osloncu

Nez=pR p= 0,50
R - reakcija ha osloncu, za prostu gredu R=Vg,

Nz = 9,77 kN
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Utjecaj sidrenja na krajevima

sidrenje se vr§i mozdanicima tipa NELSON @ 19

Nes = Vig
Via = Ppora = Ky deo t fyplYap = 22,80 kN ‘ f= 4500  KkN/em?
, d= 19 mm
ky =1+ aldg < 6 deo=11d= 209 cm d - promjer mozdanika
az1,5dg az 314 cm a-udaljenost mozdanika od ruba lima
odabranoa= 10,50 cm (za maksimaini k,)
ky =60

razmak mozdanika l,= 15 cm  (mozZdanik u svakom valu)
Ne3=Vig/llm= 152,61 kN

N.= 162,38 kN

21= h-0,5 X, - &, + (€, - €) N/(A, fiplvep) €, - Udaljenost od neutralne osi do donjeg ruba lim
2= 7,08cm e - udaljenost od tezista lima do donjeg ruba lima

zz=ds - 0,5 Xy €= 13,856cm
2= 14,43 cm e= 275cm
d, - udaljenost armature od gornjeg ruba plo¢e = hgese
X N, + N,

W= 0.85%, iy, o 1isem

Utjecgj lima na nosivost na savijanje

M, =125M|1- ___ch__ < M, proragunski moment pune plasticnosti

A, _yp_ za efektivni presjek lima

Y ap
M,= 2,46 kNm
Provjera

Mgpa=N; 24 + Ng 2, + M,

Mgrg = 22,10 kNm > 20,53 kNm ZADOVOLJAVA

6.3. proraéun na vertikalno smicanje

Vv,Rd = bOdp’thkv (112 + 409) = 55,42 kN

b= 500 mm (srednja Sirina svih rebara unutar 1m)
Ra=0,25f sty = 0,30 N/mm?
k=16-d= 1,48  mm (dp u metrima)

0=(AgtA)bd,= 00210 <002

Provjera
Vea= 19,5 kN < 5542 kKN=V, g4

ZADOVOLJAVA
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6.4. popretna armatura - kontrola uzduznog posmika

- otkazivanje nosivosti mozdanika Pra'S 0,8f,md%/(4y,) Pira S 81,61 kN
- drobljenje betona u okolici mozdanika  PraS 0,290d(fuEcm) /(1) PireS 72,53 kN
~ - mjerodavna nosivost (manja vrijednost pomnoZena s k,): Pirda = 61,66 kN
k.= 0,85
Posmitno djelovanje: Vsq = Pra/e = 61,66/0,15 = 411,07 kN/m

veal2= 205,53 kN/m (jedna strana &eliénog nosata)

Proradunska nosivost na posmiéno djelovanje: Vrg = 2,5Aq7 Tra+tAefskYs + Vpd

Aw= 1225  cm?m (povréina betonskog presieka)
n= 1 {(za beton normalne teZine)

TRd = 0,30 N/mm?

As = Q188+Q336= 523  cm*m (povréina ukupne armature)
fok = 50 kN/cm?
Vod=Aofyplfan= 277,3 KN/m’
VR4 2 Vsq
VRa = 2,5x1225%0,03+5,23x50/1,15+277,3 = 596,57 > 205,5 kN/M' = veg

Predvidena armatura na lezaju spregnute ploge je dostatna za osiguranje nosivosti na uzduzni posmik.

6.5. interakcija popre&nih sila na mozdanik u dva okomita smjera

F12 F'Z
+ <1
Fi= 53,92 kN radunska popreéna sila od spregnutog nosata PZ, Pl
Fi=Ppora= 22,89 kN radunska popre&na sila od spregnute plote ' '

Pira = 72,53 kN radunska nosivost mozdanika
P\ra = 61,65 kN reducirana ratunska nosivost mozdanika

0,865 < 1 ZADOVOLJAVA

7. Graniéno stanje uporabivosti
7.1. ogranitavanje §Sirine pukotina

prema EC2 minimalna koli¢ina armature kada je spregnuta plo¢a prosta greda je
0,4% A, za poduprte plote, a 0,2% A, za nepoduprte plode

A= 3,35 cm?(Q-335 postavijena u gornju zonu nad lezajem)
armatura mora pokrivati minimaino 20% raspona

A
p = —>= 04% 204%

b-h, ZADOVOLJAVA
odabranho Q-335 postavliena u gornju zonu nad lezajem

proraéun dodatne armature

za prijenos eventualnih koncentriranih sila (pregradne stijene, lak&a koncentrirana oprema, nejednoliko
korisno optereéenje)

As= 0,002 b(h-hime)= 1,90 cm? (0.2% A)

odabrano Q-188 postavljena na lim po cijeloj povrini
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Presjek spregnute plode u polju

A-A

¥
140

Presjek spregnute plode na leZaju

3 B-B | 1

| moZdanlk Nelson ¢ 19 ===

140

LO.O.9.9.9.9.4

C

\mapezni lim HiBond 5ﬂ
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PRORACUN KRAKA ARMIRANOBETONSKOG STUBISTA
1. STATICKI SUSTAV dimenzije stubista
L= 4,20 m
H= 2,78 m
R A A PR AR R R P AR o= 32 °
/..I-’;] 9 a= 0,20 m
_g;pb”, N L'= 495 m
P /J(/ /./// N\ N
AT ,
A Ly= atl's 5,16 m
,fy% . "
§ 'jl/.f’l” s dimenzija stuba
P e H §= 2600 cm
LT
Ay V= 18,00 cm
SR R R A A U EM‘[";_,. \ a dimenzije ploe stubléta
o . * Sirna b= 100 cm
o~ a L visina h= 16  cm
# # 4 zaét. sloj c= 2,0 cm
statitka visina presjeka
d=h-¢¢-¢,/2-c= 12,70 cm
2. ANALIZA OPTERECENJA
- stalno optereéenje ploda 0,16 x 25 4,00 kN/m?
stepenice 0,18 x 0.5x25 225  kN/m?
2zbuka 0,01 x 19 019  kN/m?
obloga stepenica 0,10 kN/m?
g= 6,54  kN/m?
- pokretno optereéenje g= 3,00 kN/m?
q'=q cos a q = 2,54 kN/m?
- radunska vrijednost optereéenja Gsg =1359+1.50¢q" ds¢= 12,65  kN/m*
3. REZNE SILE
- ra8unska vrijednost momenta savijanja Mgy =qsql'?/8 Mgy = 41,96 kNm
4. DIMENZIONIRANJE C25/30 fok= 25 N/mm?
S 500 (MAG 500/560) fu= 50 kN/cm?
fog=fu /1.6= 16,67 N/mm?
fa=fx/115= 4348  kN/cm?
glavna vlaéna armatura
g =Msg/b d?*fey )= 0,160 < Mraim = 0,252
otitano:
koeficijent kraka unutradnjih sila ¢ = 0,892 deformacija betona g, = -3,50 %o
koeficijent poloZaja neutralne osi & = deformacija telika gg = 9,92 Yoo
Ast =My (5 d fiy)= 852 cm? Asmin =0,0015b d = 240 cm?
. Asmex =0,04A, = 64,00 cm?

odabrano:

razdijelna armatura
A s razdjoino = 0,20 A s ogabrano =
odabrang:

“®10 /7,5cm

z

cm
/20 cm

2,09
o8

As razdijeing™

2,51
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e (2(37/% wt Ty R
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POZ SP2

PRORACUN SPREGNUTE PLOCE

1. UVOD

Proragun spregnute plo&e biti ¢e proveden za plo&u $irine 100 cm, te kao niz slobodno oslonjenih greda
preko vise oslonaca. Spregnuta plota se izvodi &eli¢nim limom HiBond 55, t=0,8 mm, $250 (TRIMO d.d.)
U gornju zonu ploge nad leZajevima se stavlja armaturna mreza Q-188 sa 2.5 cm zastitnog sloja.

2. DIMENZIJE ELEMENTA
Sirina b= 100cm

visina spregnute plote h=  15cm
efektivna visina spregnute plote d,= 12,25 cm
raspon I= 420m
zastitni sloj c= 2,5cm
3. KAKVOCA MATERIJALA
beton
C25/30 fox= 25 N/mm?
armatura
MAR 500/560  fy= 50 kN/cm? a
Es= 210000 N/mm2 karakteristiGan popreéni presjek
¢eliéni trapezni lim
HiBond 55, t=0,8 mm, S250 GD (EN 10147:2000) duljina vala 150 mm
fo= 2500  kN/cm? to= 0,8 mm
W, eff,max= 20,9 cm® hp= 55 mm
Wp,eff,min= 16,9 cm® bp= 61,5 mm
W= 23,8 cm?® A= 12,2 cm?
lp,eff= 50,7 cm? Ape,ff= 11,0 cm?
= 60,3 cm? o= 76,25°
4. DJELOVANJA
vlastita teZina lima Gima= 0,10  kN/m?
vlastita teZina betona dc= 3,06 kN/m’
radno optereéenje dmi= 1,50 kN/m?
(u fazi betoniranja) dmz= 0,75 KN/m?

korisno optereéenje g= 1,50 KkN/m?
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spregnuti presjek preuzima dodatno stalno i korisno optereéenje

-spregnuta plo&a se raduna kao niz slobodno oslonjenih greda

vlastita tegina 3,06  KN/m?
dodatno stalno 2,00  kN/m?
korisno optereéenje 1,50  KN/m?

Raéunsko opterecenje
Paa™ (YgO+1qQ)b= (1,35g+1,69)1,00= 9,08 kN/m
6. Dimenzioniranje

6.1. otpornost spregnute plote na savijanje za KGS
Moirda > My s
Myss=  peql /8= 20,03 kNm

izradun plastiéne neutralne osi
popreéni presjek sa poloZajem neutralne osi

Af,/
o = Dot Vep 1,96 cm < 9,50 cm
b-0.85f, /v, neutraina os je u plodi
proradun momenta otpornosti

f X
Maga = A, 22(d, - =) = 31,26 kNm
ap
dp=d-hy/2= 12256 mm
Provjera
Mgq= 20,0 kN/m < 31,25 kN/m
ZADOVOLJAVA

6.2. proraé¢un na poduzno smicanje
Mga=Nc Z4 + Nas Z+ Mpr > My,Sd

Utjecaj od dodatne armature u rebrima
(nema dodatne armature) f
A= 000 cm? N, =A-%= 000 kN
s
uvjet: A Ta <0,7A, 3
Vs Va 0,0 kN < 194,1 kN
ZADOVOLJAVA
Nc = Nc1 + ch + Ncs s ch= Np

Utjecaj od sprezanja limom
ne uzima se u obzir sprezanje limom zbog nedostatka
Nei= 0 eksperimentalnih podataka

Utjecaj trenja na osloncu

Nez=pR p= 0,50
R - reakcija na osloncu, za prostu gredu R=Vgq

Ngz = 9,54 kN
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Utjecaj sidrenja na krajevima

sidrenje se vr§i mozdanicima tipa NELSON @ 19

Nes = Vig
Vig = Poora = Ky dao t fyp/vep = 22,89 kN f= 45,00 kN/cm?
d= 19 mm
Ky =1+ aldg <6 deo=11d= 209 cm d - promjer moZdanika
az1,5dg az 314 cm a-udaljenost mozdanika od ruba lima
odabrano a= 10,50 cm (za maksimalni k,)
k, = 6,0

razmak mozdanika ly= 156 cm (mozdanik u svakom valu)
Nea=Viglln= 152,61 kN

Ne= 162,14 kN

2= h-0,5 X, - €, *+ (e, - ) NJ(A, fyolvep) € - udaljenost od neutralne osi do donjeg ruba lim

Z=  7,07cm e - udaljenost od tezista lima do donjeg ruba lima
Zy=dg -~ 0,5 Xy e = 13,86cm
Z,= 14,43 ¢cm e= 2,75¢cm
ds - udaljenost armature od gornjeg ruba plote = hyoxe
X = N. + N, %= 114 om
T b.0.85f, [y, M 4
Utjecaj lima na nosivost na savijanje
M, =125M,, 1~ ——N—Ef— < M,, proratunski moment pune plasti¢nosti
A, 2 za efektivni presjek lima
Yap '
My~ 2,47 kNm
Provjera
MRd=Nc Z;+ Nas Zy + Mpr
Mgy = 23,20 kNm > 20,03 kNm ZADOVOLJAVA

6.3. proradun na vertikalno smicanje

V ra = Pod,TreK, (12 +40p) = 55,42 kN

bo= 500 mm (srednja sirina svih rebara unutar 1m)
TRd=O|25fCtk/YC= 0130 N/mm2
k~=1,6-dp= 1,48 mm (d, u metrima)

p=(Ag*tAg)body=  0,0210 < 0,02

Provjera
Vsd= 19,1 kN < 55,42 kN = VV.Rd

ZADOVOLJAVA
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6.4. popreéna armatura - kontrola uzduznog posmika

- otkazivanje nosivosti mo2danika Pra S 0,8f,md%/(4y,) PiraS 81,61
- drobljenje betona u okolici mozdanika  PrqS 0,290d%(fuEem) /(1) PraS 72,53
- mjerodavna nosivost (manja vrijednost pomnozena s k,): Piga = 61,66
k.= 0,85
Posmi&no djelovanje: Vgq = Pro/€ = 61,66/0,15 = 411,07 kN/m
vsa/2= 205,563 kN/m (jedna strana &eli¢nog nosata)

Proratunska nosivost na posmi¢no djelovanje: Vrq = 2,5A.7) TratAefar! Vs + Vpd

Aw= 1225 cm?m (povr8ina betonskog presjeka)

n= 1 (za beton normalne tezine)
T4 0,30 N/mm?
A, = Q188+Q335= 5,23 cm?m (povréina ukupne armature)
fax = 50 kN/cm?
Vpa=Apfyp/Yap= 277,3 KN/m'’
VRd 2 Vgd
VRe = 2,5x1225%0,03+5,23%x50/1,156+277,3 = 596,57 > 205,5 kN/m'

Predvidena armatura na lezaju spregnute plote je dostaina za osiguranje nosivosti na uzduzni posmik.

6.5. interakcija popreénih sila na moZdanik u dva okomita smjera

F, F

+
F= 41 kN radunska popreéna sila od spregnutog nosada

Fi=Pure= 22,89 kN ratunska popretna sila od spregnute plote

Pyra = 72,53 kN radunska nosivost mo2danika
Pirg= 61,65 kN reducirana ratunska nosivost mozdanika

0,542 < 1 ZADOVOLJAVA

7. Graniéno stanje uporabivosti
7.1. ogranitavanje $irine pukotina

prema EC2 minimalna koli¢ina armature kada je spregnuta plo¢a prosta greda je
0,4% A; za poduprte plote, a 0,2% A.za nepoduprte plote

A= 3,35 cm?(Q-335 postavijena u gorju zonu nad lezajem)
armatura mora pokrivati minimalno 20% raspona

- A
p=—2"= 04% 204%

b-h, ZADOVOLJAVA
odabrano Q-335 postavijena u gornju zonu nad lezajem

proradun dodatne armature

2 2
PI,Rd ID{,Rd

st 1 03

td.: 124/16
z.0.p.: AH-16

kN
kN

kN

= Vsd

<1

za prijenos eventualnih koncentriranih sila (pregradne stijene, lak8a koncentrirana oprema, nejednoliko

korisno opterecenje)

As=0,002 b(h-hjma)= 1,90 cm? (0,2% Ao)

odabrano Q-188 postavijena na lim po cijeloj povrSini
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Presjek spregnute ploce u polju

Presjek spregnute plode na leZaju
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Poz. 8B2iPL2
NId VI T I d ] A= 14,65 kKN/m’
- stubi&nl krakovi se oslanjaju na podeste | medupodeste
C25/(30
fo(kN/em*] | 2,05
- fl ] 25
120 ’ Ey[kN/cm?]| 3163,46
M o —28_
18
10 41 0
120) > = o
: Nagib = 32,7°
L 227 , Debljina plote d = 14 cm
g g ZaB500B]  f.= 50  KNicmv
| fq=f/1,15= 4348 KNicm®
Optereéenje:
Stubisnih krakova: Podesta:
- ploda............... 4,16 kN/m? - Plo&a....ccvsn, 3,50 kN/m?
- gaziste............. 2,16 kN/m? - habaju¢i sloj ...... 1,2 kN/m?
- habajuéi sloj ...... 1,2 kN/m? g= 4,70 kKN/m?
g= 7,52 kN/m’ - korisno 1,6 kN/m?
- korisno 3 kN/m? Qo= 8,60 kN/m?
o= 14,65 KN/m*  sudjelujuta &irina b, 62,5 cm
PRORACUN - DIMENZIONIRANJE
Stubi$nl krak: Podesta:
progib: Slobodni rub na irini 31,25 cm
M= 10,40 KNm/m® [ fygep [ecmi[ 0,01 Mg= 27,67 kNm
fag [cM] 0,02
Ag= 1,40 cm?/m’ fux [cm] 0,02 Astdodatno uz rub = 1,63 cm2/31,25¢m
Reakcija na podeste faop [CM] 0,48 [Plo¢a medupodesta:
Rsa = 16,63 kKN/m’ Mgg= 24,14 kNm/m’
Aszgore™ 0 cm¥m’
Princip armiranja prema medupodestima; A= 5,11 cmm’
Reakcija na oslonce: Ra= Rp= 31,01 kN/m’
3125cm - vilice 98/15 cm Aagye= 0 cm“ (slob.ruba)
0,7 (min) o = :l | Fuig+p) fem]{ 0,89
progib fag [cm] 0,22
Q-257+¢8/15 podesta: | fyx[cm] 0,47
uz rub =1,53 cm®= 3¢12 faop [cm] | 1,25
14 cm¥m'=  R-257
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Anvelope: 5,6 - Aa - d, zona (8500H,C 25,a=3 cm)
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Anvelope: 5,6 - Aa - d. zona (8500H,C 25,a=3 cm)
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REAKCIJE (faktorirane)

1.35 x stalno + 1.5 x korisno + 1.5 x snijeg

28.2

286

ne
“

Reakcije M

Reakcije F
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REAKCIJE (nefaktorirane)

Stalno + korisno + snijeg

Reakcije F
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3. GEOSTATICKI PRORACUNI

3.1 PODACI O GRABEVINI

Prema dohivenim podacima planirana hala je regalno skladiste tlocrinih dimenzija 42.5%17.0 m, visine 9,26 m do
sllemena. Nosiva konstrukcija je ¢eli¢na.

Temaeljenje gradevine je predvideno kao plitka na temeljnim stoparma. GeostatiCkim proratunom provjeritl ¢e se

karakteristicne temeljne stope LxB=2,6%2.6 m i 1.6x1.5 m, na dubini temeljenja Dr=1.0 m od povréine uredenog
terena.

Djelovanja na temelje dobivena su od stati¢ara i prikazana su u slijedecoj tabeli:

xB N(kN) | T(Kn) |M(kNm)Mulc{(kNm)|] Gt(kN) | Nuk (kN)
TEMELU 1] 2,5%2,5 | nefaktorizirano 662 42 51 93 156 818
faktorizirano 813 51 43 94 211 1024
TEMELU 2| 2,0x2,0 | nefaktorizirano 103 31 87 118 100 203
faktorizirano 147 44 130 174 135 282

Podaci o geometriji temeljenja te optereéenjima su prikazani u skici prora¢unskog modela tla i tabelama pripadnih
proraduna.

3.2 OPISI PRORACUNA
3.2.1 NOSIVOST TLA

- Proratunska nosivost tla ispod plitko temeljenog krutog pravokutnog temelja je odredena za drenirane uvjete
utlu u skladu s Eurocode 7, prema formuli D.2. i proragdunskom pristupu 3 (PP3). Kod PP3 parcijalni koeficijenti
za djelovanja (y) (GEO) iznose za stalno nepovoljno ye;sup = 1.35, i za promjenjivo nepovoljno ya = 1.5.

RIA =qs=¢' Nobo Sc o + g Ng by Sq i + 0,5y B’ Ny by Sy D.2.

3.2.1.1 PRETPOSTAVKE | OGRANICENJA

- U proradunu nosivosti po kriteriju sloma tla su primjenjeni parcijalni koeficijenti : yo=1.25 i y.=1.25.

3.2.2 RACUN SLIJEGANJA

Proradun slijeganja se zasniva na idealiziranom modelu tla kao elastiénom, homogenom i izotropnom
poluprostoru. Radun slijeganja za koherentno tlo se provodi za linearno deformabilan medij u skladu s Hookeovim
zakonom, a za nekoherentno tlo na osnovi otpora prodiranju $iljka pri izvodenju stati¢kog ili dinami¢kog
penetracionog pokusa. Raspodjela naprezanja u dubini opisanog poluprostora optereéenog na povrSini
koncentriranom silom je odredena Boussinesqovim izrazom (1885.9.). Integracijom navedenog izraza po
pravokutnoj optereéenoj povrsini (Steinbrener) je dobiven izraz za distribuciju naprezanja (oza = pw * lo) PO
vertikali u bilo kojoj tocki ispod ili pokraj apsolutno savitlivog pravokutnog temelja optere¢enog jednoliko
raspodijeljenim optere¢enjem. Aproksimacijom povrsina proizvoljnih oblika i optereéenja, nizom pravokutnih ploha
s pripadnim jednolikim optereenjima, moguée je primjenom navedenog izraza i superpozicije uticaja svih
optereéenih pravokutnih ploha izratunati slijeganje bilo koje to¢ke ispod ili pokraj optere¢enih ploha (temelja).

© 24.11.2018. GEOTEHNICKI ELABORAT Geostati¢ki proraéuni str. 7
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PG AQUACHEM

NUMBER OF LAYER GROUPS -> 1
NUMBER OF AREAS - 1
REFERENCE STRESS  ~>  1.00
PERCENTAGE OF SIG-G --> 2000
POSTION OF AREAS

Xt v X2 Y2

1 .00 .00 200 200 32 00
NUMBER OF LAYER GROUP ~-> 1
NUMBER OF LAYERS  ~> 1
NUMBER OF POINTS  -> 1

LAYER GAMMA D  BETA MJ ITER
1 900 10.00 1.00 400000 100
POINT X Y S0-GEO

1

26 .28 19.00
POINT 1
X 28
Y

28
LAYER 2 SIGG SIGP W Wt
1 205 3745 730 .008 .008
TOTAL SETTLEMENT FOR POINT 118 .0078
POINT X Y W
1 26 .26 .008

PRORAGUN NOSIVOSTI
ULAZNI PODACH REZULTATI
PRRAMETRL | PARCLALNI PRORAEUNSKA| u'“’“m exace| NI T
Sunetote | KoEFICIIENT PODACI O TLY DJELOVANJA GEOMETRIJA TEMELJENJA ggg;/‘zg d : j:w“ N;g::l E";?‘:‘,:‘F’: SLIEGANJE
TEMELY [ _¢° c ' | ye | zv ¥ ¥ q \ H M| mb Jor ] L ] o [RaiA] R Vg el |eldop w

° kPa 1 1 m_|[kNm3|kiNm3]| kPa kN kN KNm | kNm | m m m ° kPa | kN kN m m om
1 26 | 8 |125)128) © 19 | 95 ] 19 1102401 51 94 10} 25 | 25 { 0,0 { 350 [2027( 1024 | 0,09 | 0,83 4,40
2 26 8 1125[125( 0O 19 | 9,5 19 | 282,0 44 174 10| 20 (20 ] 00| 400 | 612 | 282 [0,62] 0,67 0,80

3.4 KOMENTAR REZULTATA GEOSTATICKIH PRORACUNA

Proragunska nosivost tla ispod plitko temeljenog krutog pravokutnog temelja je odredena za drenirane uv;ete u
tlu u skladu s Eurocode 7,  prema formuli D.2. i proradunskom pristupu 3 (PP3) te Je doblveno

TEMELJNA STOPA 1:

Va= 1024 kN < Rq= 2027 kN, nosivost je zadovoljena.
Proratunsko slijeganje i modul reakcije tla iznose:
w=4.4cm; ks = 3.0 MN/m3,

TEMELJNA STOPA 2:
Vq= 282 kN < Rg= 612 kN, nosivost je zadovoljena.

- Proragunsko slijeganje i modul reakcije tla iznose:
w=08cm; ks = 6.4 MN/m?®.

Obzirom na sastav tla, slijeganja ¢e se realizirati u duzem periodu po izgradnji objekta.
O prihvatljivosti izratunatih slijeganja treba odlutiti projektant nadtemeljne konstrukcije.

Posebno se napominje da provedeni proraduni vrijede samo za navedene parametre, pa je u slucaju

promjene bilo kojeg parametra (geometrije temeljenja ili karakter, odnosno intenzitet opteretenja),
potrebno provesti nove proracune.

24.11.2018. GEOTEHNICKI ELABORAT Geostaticki proraguni str. 9
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1. TEMELJNE STOPE RUBNIH STUPOVA
1. STATICKI SISTEM | POPRECNI PRESJEK Dimenzije temelja:
o a= 200 cm
- | den | o = 200 cm
. dn_| bu j dn = 80,00 cm
e v | ab-ty J t,= 100,00 cm
= 30,00 cm
Ns
Mysd T
) ¢ = 4,00 cm zastitni sloj
SS— ds = 16 mm
dx =h-c-d,/2 = 75,2 cm statitka visina
dy=d,-ds= 736cm
s s e e e o dpm = (d+d,)/2= 744 cm
alb dubina zemlje
Rsd d= 0 om
J J Hj ' ‘ J ] ’ ’ ’ \ U | Gas dubina temeljne stope
i d=d,+h= 80 ocm
\ X
1 /\ 3 Dimenzije stupa:
T 177 ¥ Sirna b,= 40 ocm
v / / 4 visina b,= 60 cm
s o
b - /R}%/ i 2. KAKVOGA MATERIJALA
/ p P .
| TN bt Y Beton C25/30 (MB 30)
AN fa= 25 N/mm?
7 Nysd M|
A0S ] " < b fe= f/1.5= 18,7 N/mm?
te  Vixsd w= 25  kNim®
| Celik S-500
By fa= 50 kN/em®
A fi=fad1.16= 4348 kN/cm?
2 l 4 tezina zemlje: v.= 19,00 kN/m®
™~ ) " : a .w] 2
1 7
v tY a- ty W
a 7 i al2-t= 70,00 cm
b/2-t= 0,00 cm
3. OPTERECENJA
opteretenje
Vi sd Vysd Nsq M, s My sd
stalno i korisno (LCC4) 0,00 44,00 147,00 130,00 130,00
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4. NAPREZANJA ISPOD TEMELJNE STOPE
4.1. VERTIKALNO OPTERECENJE

- uzduZna vertikalna sila za proratun temeljne stope Nsa,uk=Nsg +Nggts+Nsa 2

viastita tezina temeljne stope Nsqts=abhy,= 80,00 kN
teZina zemlje iznad temeljne stope Ngq~(ab-dyd,)d,;;= 0,00 KN
Nsguw= 80,00 kN
- horizontalne sile za proradun temeljne stope: Viss= 0,00 kN Vyse= 0,00 kN
- momenti za proragun temeljne stope: My sd,uk>My sq +Nsgq (@/2-1)) + Vy gq0h Mysau= 56,00 kNm
My,sd,u™My,sq +Nsg (0/2-t,) + Vy g4t Mysqu= 0,00 kNm
ekscentricitet vertikalne sile -
8=Mysqu/Nsau= 0,00 cm e~Mysdu/Nsqux= 70,00 cm
e/btefa= 0,35 > 16= 0,17 m sila nije u jezgri popre&nog presjeka
naprezanja ispod temeljne stope 64 = Nog A + My sgud Wy + M, g ud/Wy= 62,00 kN/m?
Aemela=ab= 4 m 02 = NggudA + My sa,uk/Wyx - IVIy,Sd,ukNVy= 62,00 kN/m?
Wx=82b/6= 1,33 m° 03 = Negu/A - My gq,0/ Wy + My.Sd,ukNVy= -22,00 kN/m?
W,=ab’6= 1,33 m° 04 = Neg /A = My ga,ud/Wy = My gg i/ Wy= 22,00 kN/m?
efektivna $irina temelja a' = a (1-2e,/a)= 60 cm
b'=b (1-2e,/b)= 200 cm
efektivna povr§ina  A'emeje=a"b'= 1,20 m? oo=Ngs/A'= 66,67 KkN/m?

dopusteno naprezanje za osnovno optereéenje Ogoz = 160,00 kN/m? M ZADOVOLJAVA
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STANOGRAD STUDIO d.o.0. I R ACHIM Y S a6
Ulica Republike Austrije 7, Zagreb nvestitor: .0.0, 5
te]}§:x: 8??375-88-80 ! Gradevina: GOSPODARSKA GRAPEVINA - SKLADISNA HALA z.0.p.. AH-16
smjer Y b/a= 0,30 =0,30
traka 1
AMggx 1= oy M= 0,09x 101,75 = 9,16 kNm  ocitano: ¢ =0,987 2= 0,75 %o
Usq =Mgg/(b*d? ¥ oy )= 0,01 £= 0,036 ge1= 20,00 %o

traka 2
AMggx 2= 0 Mgg,= 0,11 x 101,75 =
tsg =Msg/bd?foy )=

traka 3
AMggx 3= g Mggx= 0,14 x 101,76 =
Hsa =Msg/bd?foq )=

traka 4
AMgq 4= 04 Mgq,= 0,16 x 101,75 =
Usg =Msg/bd?fey )=

smjer X by/b=

traka 1
AMggy1= 04 Mgqy= 0,08 x 101,75 =
Hsa =Msa/lbd?*fey )=

traka 2
AMgqy o= 0 Mgqy= 0,1x 101,75 =
pss =MsgAbd?foy )=

traka 3
AMgyy 5= 03 Mgg,= 0,14 % 101,76 =
Hsg =Msg/ibd?fog )=

traka 4
AMgqy 4= a4 Msgy= 0,18 x 101,75 =
Usg =Mgg/(bd*foy )=

Asmin =0,0015b d= 24,00 cm? ZAs1x

Asi = Moy (¢ df

odabrano:

11,19 kNm  otitano: ¢ = 0,987 gz= 0,75 %o
0,01 £=0,036 gg1= 20,00 %o
Ast =Mgy A& dFyg) = 0,35 cm?

odabrano: 4 ®10 A= 314 cm?
14,25 kNm  otitano: ¢ = 0,987 g€2= -0,75 %o
0,01 £ = 0,036 g1 = 20,00 %o
Ay =M AL df)= 045  cm?
odabrano: 4 ©10 Agq= 314 cm?
16,28 kNm  otitano, ¢ = 0,987 tez= -0,75 %o
0,01 &= 0,036 g1 = 20,00 %o
» As1 =Msd/(;dfyd)= 0,51 sz
odabrano: 4 ®10 Aq= 3,14 cm?
0,20 =0,20
8,14 kNm  ocitano: ¢ = 0,987 g€2= -0,75 %o
0,01 £=0,036 g1 = 20,00 %o
A =My AL dfg)= 0,25 cm?
odabrano; 4 ®10; A= 314 cm?
11,19 kNm  oditano: ¢ = 0,987 2= -0,75 %o
0,01 £=0,036 gg1 = 20,00 %o

Agr = Mgy /(;dfyd) = 0,35 cm?

odabrano;

14,25 kNm  oditano: ¢=0,987 2= 0,75 %o
0,01 £=10,036 gs1= 20,00 %o
As1 =Msd/(§dfyd)= .

-.0dabrano:

16,28 kKNm  oditano. ¢ = 0,987 2= 0,75 %o
0,01 &= 0,036 gg1= 20,00 %o
A =M A5 dT ) =

~ odabrano:

2512 c¢cm?
As,max =004A. = 640 cm? ZA s1Y = 25,12 cm?

1 ZADOVOLJAVA
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i like Austrije 7, Zagreb Investitor: AQUACHEM d.0.0. , 1. 124/16
2}};:38‘;}’;715%833 e R Gradevina: GOSPODARSKA GRAPEVINA - SKLADISNA HALA z.0.p.: AH-16
POZ|TS1
. R
[ T IR vy W vy N
< . 2
h ) )l A
_¢ﬂ [ )‘2 [Z\_sj J L - Clx "
—4« nnnnnnnnnnn R
er{A52/2 ri—| AsT_|—-ste~-[R5D 73] " Lx ;
Ulazni podaci:
Geometrijske karakteristike Optereéenje Materijal
L, [cm] 150,0 N [kN] 150,00 Beton C 25/|30
Ly [em] 150,0 My [kNm] 30,00 Celik  o,[kN/em? 50,0
a, [em] 80,0 M, [kNm] 5,00
a, [ecm] 80,0 Hy [kN] 10,00
h, [cm] 40,0 H, [kN] 0,00
hg [cm] 40,0
Rezultati proraduna:
Sile na dnu temelja Naporii na tlu Armatura stope |
N, [kN] 191,78 OuatlkN/M? | 16168 | Ay fcm?) 0,00 |
My [kKNm] 30,00 OyatlKN/M?] 8,79 Aget fcm?] 0,00 |
My [kNm] 13,00 Ay [cm?] 0,00

A,, [cm?] 0,00
Agyt [cm?] 0,00

| Ags [om?] 0,00
A[m] 1,15

B [m] 1,15
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POZ.|TS3
) B
[ T Ry v RO v, V2
< > 3!
£ N S—— e a
(Al - + X +
>, Iy . . ;) £ n\]/ /: 0. o o rd
(O vy ;) O oy sy W .y y B " L.x -

Ulazni podaci:

Geometrijske karakteristik Optere€enje Materijal
L, [em] 200,0 N [kN] 500,00 Beton C 25/{30
L, [cm] 200,0 M, [kNm] 23,00 Celik o [kN/cm? 50,0
a, [cm] 100,0 M, [kNm] 5,00
a, [om] 100,0 H, [KN] 10,00
h, [cm] 40,0 H, [kN] 0,00
hg [cm] 40,0

Rezultati prorauna:

Sile na dnu temelja Naponi na tlu Armatura stope
N, [kN] 574,00 OyarlkKN/M?] 170,50 Agy [cm?] 463
M, [KNm] 23,00 | oulkNMm? | 11650 | Agqfem? | 373
My, [KNm] 13,00 | Age [cm?] 0,90
| Agy [cm?] 4,82

Ay [em?] 3,88

Ay [om?] 0,94

A[m] 1,35

B [m] 1,35
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POZ.|TS4
. A e
o Rea /e (Rt |2 /A—]
< e 5
. ~_ [m //_
il \\{/ [Z\_;J y | Cix S
P s - P ]
4- +
e Rez /2 -te— Az [Rsz/2]- £ Lx 1-,
Ulazni podaci:
Geometrijske karakteristik Optereéenije Materijal
L, [cm] 250,0 N [kN] 662,00 Beton C 25/|30
L, [cm] 250,0 M, [KNm] 51,00 Celik  o,[kN/cm? 50,0
a, [cm] 130,0 M, [kNm] 10,00
a, [cm] 130,0 H, [kN] 42,00
hy, [cm] 40,0 H, [kN] 0,00
Rezultati proracuna:
Sile na dnu temelja Naponi na tiu Armatura stope
N, [kN] 777,88 Oyt [KN/M?] 160,79 [ Aylcm? 7,61
My, [kKNm] 51,00 Oyt [kN/M?] 88,13 Agyr [cM?] 6,05
My, [KNm] 43,60 Agez [om?] 1,56
A, [cm?] 7,74
Agyt [cm?] 6,16
Agy [cm?] 1,59
A[m] 1,65

B [m] 1,65
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Nadtemeljni zid - oslonac fasade T - /7

(Temeljna traka, nadozid i greda iimedu stopa)

Opterecenje:

- vl.t. fasade - termoizolacijski paneli cca 22kg/m?
= za visinu 9,5 m =0,22x 9,5 = 2,09 kN/m'
= raspon izmedu temeljnih samaca: max 4,2 m

R

z.0.p.: AH-16
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Foonp  feOH

Y. i

= 20 ser

Ortogonalan 3D Prikaz

opy | BOATFESCEAYT

Joozesw® A

Opt. 2: korisnol - Ulazni podaci

ool Z-

Opt. 3: korisno 2 - Ulazni podaci

Pz=-15.00

S SO S

. /
_ j w&,ﬂ (’é/ﬁ’ 6&}' }é

| Pe=-15,00

- e bbagere Vwé c/ﬂf
Opt. 4: korisno 3 = Ula;ni podaci /féﬁ é

|
|
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Anvelope: 6,7,8 - Aa - d. zona ($500H,C 25,a=3 cm)

0.04

Anvelope: 6,7,8 - Aa - d. zona (3500H,C 25,a=3 cm)
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Anvelope: 6,7,8 - Aa ~ g. zona (S500N,C 25,8=3 cm)

Anvelope: 6,7,8 - Aa ~ g. zona {(S500N,C 25,a=3 cm)

-

Ao o7y a8 ocropoe SA R 252

Sty Zf pres smm FeoTe 24
Few s (o= ﬂoﬁz}. togx S~ & g 2

<~ SPUAr ‘
7 Foss- TRYADE2 4 P Thopy L /75N

- e g e
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POZICIJE ELEMENATA CELICNE

KONSTRUKCUE .
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