URED OVLASTENOG INZENJERA GRAPEVINARSTVA SAPONJA ZELJKO
Matije Gupca 159, 33520 Slatina, Tel: 091 313-2324, 033 401-684, fax: 033 401-684
E-mail adresa: saponja.ing.gradjevinarstva@vt.t-com.hr, OIB:92755191271

GLAVNI PROJEKT
- Gradevinski projekt-

Za ishodenje gradevinske dozvole
MAPA. 1/2

Broj projekta: 4/22-GP

ZOP 03/22
INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina,
OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih

igralista za viSe sportova

LOKACIJA GRADEVINE:

GLAVNI PROJEKTANT:

PROJEKTANT GRADEVINSKOG

PROJEKTA: Zeljko Saponja dipl.ing.grad., G 2032

ODGOVORNA OSOBA UREDA: Zeljko Saponja dipl.ing.grad., G 2032

Slatina, Veljaca 2022.g.

Samanta Resetar mag.ing.arch. A4562

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.
SADRZAJ:

- Popis svih projekata koje tehnicka dokumentacija sadrzi
- RjeSenje o registraciji ureda

- RjeSenje o upisu u imenik ovlastenih inZenjera

- RjeSenje o imenovanju projektanta

- Ugovor o poslovno tehni¢koj suradnji

- Posebni uvjeti gradenja

- Izjava projektanta gradevinskog projekta

- Gradevinski projekt konstrukcije
* Tehnicki opis
* Proracun mehanicke otpornosti i stabilnosti
* Plan pozicija



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

INVESTITOR:

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

POPIS SURADNIKA | POPIS MAPA PROJEKTA, UZ NAVODENJE PROJEKTANATA KOJI SU IH IZRADILI

MAPA 1/2

MAPA 2/2

ARHITEKTONSKI PROJEKT

“MODELARCH” d.o.0., A. K. Zrinske 26, Slatina

OIB: 94732757958

Projektant: Samanta Resetar, mag.ing.arch., A 4562

Projektant suradnik: Domagoj Klement, mag.ing.arch.
Tomislav Brnas, strué.spec.ing.grad.

GRADEVINSKI PROJEKT KONSTRUKCIJE

Ured ovladtenog inzenjera gradevinarstva Saponja Zeliko,

Matije Gupca 159, Slatina

OIB: 92755191271

Projektant: Zeljko Saponja, dipl.ing.grad., G 2032

T.D. 03/22-AP

T.D. 4/22-GP



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.
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y 8 Skraceni naziv Ureda je: URED OVLASTENOG INZENJERA GRADEVINARSTVA
/' SAPONJA ZELJKO

ObrazloZenje

ZELJKD SAPOMJA, dipling.grad., podnio je Hrvatskoj komori arhitekata | inZenjera u
graditeljstvu aktom od 26.07.2007. godine, Zahljev za ocsnivanje Ureda za zamestaino
obavijgnje poslova projekliranja | slruénog nadzora gradenja oviaStenog inZenjera
gradevinarsiva,

Sukladno Elanku 50, Zakona o gradnji (“Marcdne noving", br. 17503 i 100/04},
oviasleni arhitekt | oviadteni inZenjor mogu obavijati poslove projektiranja UMl streénog
nadzora gradenja samostalno u viastitiom uredu, zajednickem uredu, projektantskom druStvy
ili drugoj pravneoj osobi registrirano] za tu dielatnost (u dafinfem tekstu: osoba registrirana za
djelatnost projektiranja vili struénog nadzora).

Osoba registirana za dielatnost projektiranja il struénog nadzora dufna je u

abavijanju th peslova podtivati odredbe Zakona o gradnji | posebnih zakona, & osigurati da

- obavljanje poslova projektiranja il struénog nadzora bude u skladu s temeljnim nadelima i

pravilima koja trebaju postivali ovladteni arhitekti | ovladteni inZenjeri. Osoba registrirana za

dielatnost projektiranja odgovorna je da projekt ili die projekta kojeg je izradila odgovara
propisanim zahtjevima.

U #lanku 52. Zakona o gradnji propisano je da ovlagteni arhitekt odnosno ovizdteni
inzenjer stjefe pravo na samoslaino obavljanje poslova projekiiranja ifili struénog nadzcra
gradenja upisom u Imenik oviadtenih arhitekata, odnosno Imenike oviastenih inZenjera
Hrvatske komore arhitekata i inFenjera u graditeljstvu.

Ured za samostalno obavljanje poslova projekliranja Vili struénog nadzora gradenja,
osniva se upisom u Upisnik wreda 7a samostaino obavijanje poslova projektiranja il
strutnog nadzora gradenja Hrvatske komore arhitekata | inZenjera u graditeljstvu.

Uvidom u slubenu evidenciju Hrvatske komore arhitekata | inZenjera u graditeljstvu
utvrdens je da je FELJKO SAPCNJA, diplinggrad. upisan u Imenik oviatenih inZenjera
gradevinarstva Hrvalske komore arhitekata i inZenjera u graditeljstvu pod rednim brojem
2032, s danom uplsa 15.10.1999. godine, te je s tog osnova siekao pravo na samostaino

- obavijanje posiova projektiranja i strutnog nadzora gradenja.

Ured za samostalne obhavijanje poslova projektiranja i struénog nadzora gradenja
oviaitenog infenjera gradevinarstva, osnovan je upisom u Upisnik ureda 2a samostaing
abavljanje poslova projektirania ifili struénog nadzora gradenja Hrvatske komore arhitekata i
inZenjera u graditelistvu, s danom 03.09.2007. godine, pod rednim brojem 541,

Uredu je Driavni zavod za slatistiku dodijelio Matiéni broj ureda, u skladu s Odlukom
o sadrZaju i nacinu vodenja registra ovlastenih organizacija

Uredu je u skladu s Nacionalnom klasifikacijom djelatnosti dodjeliena pripadajuéa
difra djelatnostl, za samostalnu dielatnost arhitekata i inZenjera u graditeljstva 74.20.0 -
Arhitaktonske dielatnosti | inZenferstvo fe s njime poverano fehnicko savetovanie.

Ured e poslovall pod skradenim nazivorn URED OVLASTENOG INZENJERA
GRADEVINARSTVA SAPONJA ZELJKO, ta te se isti upisali u "inZenjersky iskaznicu® i
“pedat" koje izdaje Hrvatska komora arhitekata i inZenjera u graditeljstvu.



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.
i 3
/ LI Elanku 38. Statuta Hrvaiske komore arhitekata i inZzenjera u graditaljstvy propisano
/ |e da oviaftenl arhitekti | oviadteni infenjerd kojl poslove projekliranja ifli struénog nadzora
gradanja obavijaju samostalng u viastitom uredy, zajednikom uredu il projekianiskom

drudtvu, duZni su imati plotu ureda odnosno drusta istaknutu pored ulaza u zgradu u kojem
j& smjesten ured.

Upravni odbor Komore je temaljem ovlatenja iz Slanka 38. stavka 3. Statuta Komore
proplsan obvezaini sadrzaj plode, na sjednicl odranc| 14. lipnja 2007, godine donofenjem
Pravilnika o obliku i sadrzaju natpisne plode oviagtenih arhitekata | ovladtenih in2enjera.

Time su se stekl uvjeti koji su propisani u tocki 4. dispozitiva ovog rjefenja Trosak
korigtenja natpisne plofe snosi ZELJKO SAPONJA, dipling.grad., koji jednokratno upladuje
iznos od 850,00 kn (slovima: osamstopedeset kuna) u korist osnovnog raéuna Komore
broj: 2360000-1101366566.

U skladu s tlankom 52. stavcima 3. | 4. Zakona o gradniji, "propisanc |e da oviasteni
arhitekt, cdnosno oviadtenl indenfer koji samostalino obavlja poslove projektiranja Vill sluénog
nadzora gradenja moZe obavijali te poslove pod wvjstom da nije u radnom cdnosu | mode
imati samo jedan ured™.

Uvidom u dostavijgnu dokumeniaciju imenovanog, razvidno je da nije u radnom
odnosu | da lzjavom potvrduje da ée raditi samo u jednom Uredu,

Sukladno svemu prethodno iznesenom, rjedeno je kao u izreci ovogs Rjegenja,
Fouka o pravnom lijeku
Praliv ovog RjeSenja 2afba nije dopullena, ali se moZe pokrenuti upravni spor

podnogenjemn twibe Upravnom sudu Republike Hrvatske, u roku 30 dana od dana primitka
ovog Rjesenja

! "_;."

bt Dostawiti;

1. ZELJKO SAPONJA, 33520 SLATINA, M. GUPCA 158

2. Podruéna sluZba HZMO Virovitica, lspostava Siatina.Set.Julija Bisigera 3,33520 SLATINA
3. HZZO Podruéni ured Virovitica, lspostava SIaEFna.Eet..Juli;a Burgera 3,33520 SLATINA

4. Podrudni ured Porezne uprave Slating,Brate Radida 7,33520 SLATINA

5. U Zbirku Isprava Komare

. Pismochrana Komore

7. Povrat potvrde o izvrieno] dostavi uz tocke 1. do 4.



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

GRADEVINA:
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt
4/22-GP

Zeliko Saponja dipl.ing.grad.

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

ol
P!
= e
REPUBLIKA HRVATSKA

HRYATSKA KOMORA ARHITEKATA
[ INZENJERA U GRADITELISTVR]

Klasa: . UP/-360-01/93-01/ 2032
Urbroj: 314-01-891
Zagreb, 14, listopada 1996,

) ) Na temelju élanka 24. | 50. Zakona o Hrvatskoj komori arhifekata i
inZfenjera u graditefistvu (Narodne novine, broj 47/98), Odbor .za upise razreda

- inZenjera gradevinarstva, rjedavajuéi po rahtievu koji je padnio SAPONJA
Z?LJKO, dipling grad., SLATINA, M. GUFCA 159, za upis u Imenik oviadtenin
inzenjera gradevinarstva, domio je sljedede

RJESENJE

1. U Imenik ovlastenih inZenjera gradevinarstva upisuje se
SAPONJA ZELJKO, dipling.grad., SLATINA, pod rednim brojem
2032, s danom upisa 15.10.1999. godine.

2 Upisom .u Imenik . ovlastenih inZenjera gradevinarstva,
SAPQNJA_'ZELJ_KO, -dipling.grad., stee pravo na uporabu
strukovnoy naziva “ovlasteni inZenjer gradevinarstva® i pravo.na
obavljanje posiova temeljem ¢lanka 25. Zakona o Hivatskoj komori
arhitekata’ i inzénjera. u - graditelistvu, a u svezi.s &lankom 4.
stavkom 1. Statuta Mrvatske komore arhitekata | insenjera u
grad{.teijstvu, te ostala prava i duZnosti sukdadno posebnim
propisima. ;

3. Ovlagtenom infenjeru izdaje se "infenjerska iskaznica” | stjece
pravo na uporabu "peéata'.

ObrazloZenje

A _ SAPONJA ZELSKO, dipling.grad . podnio je Zahyev zz upis U
imenik oviadtenih inzenjera gradevinarstva,



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

INVESTITOR:

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

QOdbor za upise razreda inZemjera gradevinarstva proveo je
postupak u poveodu dostavijenog Zahtjeva, te je temeljem €lanka 24, stavka 2.

Zakona o Hrvatskoj komori arhitekata i inzenjera u graditeljstvu (Narodne novine,
5 stavkom 4. i ¢lankom 20. Statuta Hrvatske

broj 47/98), a u svezi s tlankom 5
komore arhitekata | infenjera u graditeljstviy (Narodne novine, broj 40/99),
rijeSeno kao u izreci.

Upisom u Imenik ovladtenih inZenjera gradevinarstva imenovaru
stjie€e pravo na izradu | uporabu pecata, sukiadno Clanku 35. Statuta Hrvatske
komore arhitekata i inzenjera u graditeljstvu i na izdavanje ‘“inZenjerske
iskaznice".

Na temelju c¢lanka 141. stavka 1. tocke 1.. Zakona o opcem

upravnom postupku (Narodne noving, broj 53/81), predmet je rijeSen po
skracenom pastupku,

Pouka o pravnom lijeku

Protiv ovog Rjesenja falba nije dopustena, ali se moze pokrenuti
upravni spor poednodenjem tuzbe Upravnom sudu Republike Hrvatske, u roku od
30 dana od primitka ovog Rjesenja.

Dostaviti:

1. ZELJKO SAPONJA, 33520 SLATINAM. GUPCA 159
2. U Zbirku isprava Komore
3. Pismohrana Komore

Zabiljeska:

fstovjelnost ovog otpravka s izvornikom ovjerava
/" Tajnica Koq}_@_re;
{ A~ 7 ’
[ 4 il L
4 AT S
. /Suncana Fg.-f jig; dipl.iur.
/

Broj.  04-02/04
Zagreb, 22.0%.2004, godine



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Na temelju ¢lanka 51. Zakona o gradniji (“Narodne novine” broj 153/13, 20/17, 39/19 i 125/19)
izdajem slijedece

IMENOVANUJE br. 1-4/22-GP
o imenovanju projektanta Gradevinskog projekta

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina,
OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za
viSe sportova

LOKACIJA GRADEVINE: Slatina, k.C.br. 4366, k.o. Podravska Slatina

BROJ PROJEKTA: 4/22-GP

Za projektanta Gradevinskog projekta imenuje se:
ZELJKO SAPONJA dipl.ing.grad., ovlasteni inzenjer gradevinarstva

Rjesenje o upisu u imenik ovlastenih inZenjera gradevinarstva Klasa UP/I-360-01/99-01/2032,
Urbroj: 314-01-991 od 14 listopada 1999.g.

Imenovani projektant je osoba ovlastena za projektiranje sukladno posebnom zakonu i propisima
donesenim na temelju tog zakona i odgovoran je da projekti koje izraduje zadovoljavaju uvjete iz
Zakona o prostornom uredenju i gradniji i posebnih zakona i drugih propisa

U Slatini, velja¢a .2022.g. Odgovorna osoba ureda:

Zeliko Saponja dipl.inz.grad.



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Na temelju ¢lanka 108. stavak 2. podstavak 2. Zakona o gradnji (NN 153/13, 20/17 19/19 i 125/19),
donosi se:

IZJAVA PROJEKTANTA GRADEVINSKOG PROJEKTA br. 4/22 -GP

Ovaj Glavni projekt, izraden je u skladu sa odredbama Prostornog plana i drugim propisima u skladu s
kojima mora biti izraden, a to su:

- Zakon o prostornom uredenju (NN 153/13, 65/17)

- Zakon o gradnji (NN 153/13, 20/17, 39/19, 125/19)

- Zakon o poslovima i djelatnostima prostornog uredenja i gradnje (NN 78/15)

- Zakon o zastiti od pozara (NN 92/10)

- Zakon o zastiti okoliSa (NN 80/13, 153/13)

- Zakon o zastiti na radu (NN 71/14)

- Zakon o zastiti od buke (NN 30/09, 55/13, 153/13, 41/16)

- Pravilnik o djelatnostima za koje je potrebno utvrditi provedbu mjera za zastitu od buke
(NN 91/07)

- Direktiva 2002/49/EZ

- Pravilnik o najviSim dopustenima razinama buke u sredini u kojoj ljudi rade i borave
(NN 145/04)

- Pravilnik o zastiti na radu za radne i pomoc¢ne prostorije (NN br. 6/84, 42/05)

- Zakon o gradevnim proizvodima (30/14)

- Pravilnik o nacinu obra¢una povrsine i obujma u projektima zgrada (NN 90/10, 111/10)

- Pravilnik o obra€unu i naplati vodnog doprinosa (NN 107/14)

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

- Tehnicki propis o izmjenama i dopunama Tehni¢kog propisa za betonske konstrukcije
(NN 136/12)

- Tehnicki propis za drvene konstrukcije (NN 121/07, 58/09, 125/10)

- Tehnicki propis o izmjenama i dopunama Tehni¢kog propisa za drvene konstrukcije
(NN 136/12)

- Tehnicki propis za Celi¢ne konstrukcije (NN 112/08, 125/10, 73/12)

- Tehnicki propis o izmjenama i dopunama Tehni¢kog propisa za ¢eli€ne konstrukcije
(NN 136/12)

- Tehnicki propis za zidane konstrukcije (NN 01/07)

- Tehnicki propis za aluminijske konstrukcije (NN 80/13)
- Tehnicki propis za dimnjake u gradevinama (NN 3/07)
- Tehnicki propis o gradevnim proizvodima (NN 33/10,87/10,146/10,81/11,100/11, 130/12)
- Tehnicki propis o izmjenama i dopunama Tehni¢kog propisa o gradevnim proizvodima
(NN 81/13)
- Tehnicki propis o racionalnoj uporabi energije i toplinskoj zastiti u zgradama (NN 97/14)

- Zakon o normizaciji (NN 80/13)

- Pravilnik o osiguranju pristupaénosti gradevina osobama s invaliditetom i smanjene pokretljivosti
(NN 78/13)

- Zakon o hrani (NN 81/13, 14/14)

- Zakon o higijeni hrane i mikrobioloSkim kriterijima za hranu (NN 81/13)

- Zakon o zastiti pu€anstva od zaraznih bolesti (NN 79/07, 113/08, 43/09, 130/17)

- Pravilnik o nacinu provedbe obvezatne dezinfekcije, dezinsekcije i deratizacije (NN 35/07, 76/12)

Slatina, veljaca 2022.g. Projektant:

Zeliko Saponja dipl.ing.grad.



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

PROJEKT KONSTRUKCIJE

- Plan pozicija
- Tehnicki opis
- Dokaz mehanicke otpornosti i stabilnosti

Slatina, veljaca 2022.g.

PROJEKTANT:

Zeliko Saponja dipl.ing.grad.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina
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GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

TEHNICKI OPIS I PROGRAM KONTROLE

TEHNICKI OPIS

POSTOJECE STANJE

PODATCI O AKTU NA TEMELJU KOJEG JE GRADEVINA STEKLA STATUS
ZAKONITO IZGRADENE GRADEVINE

Igraliste sportsko-rekreacijske namjene izgradeno je u Slatini, na k.¢.br.4366, k.o. Podravska
Slatina.

Dokaz legalnosti igraliSta je temeljem Uvjerenja da je gradevina izgradena prije 15.veljace
1968.godine klasa:938-08/22-02/11, urbroj: 541-21-03/4-22-2 od 26.01.2022.

Igraliste je sportsko-rekreacijske namjene.

Navedeno Uvjerenje priloZeno je u popratnim prilozima koji su sastavni dio glavnog projekta.

PODATCI O UTVRDPENOM ZATECENOM STVARNOM STANJU POSTOJECE
GRADEVINE

Postojece stanje ¢ine rukometno (sjeveroisto¢ni dio ¢estice) i odbojkasko (zapadni dio Cestice)
igraliSte sa zavrSnom asfaltnom oblogom. Sa sjeverne strane rukometnog igraliSta izvedena je
¢eli¢na nadstresnica s klupama za igrace. Rukometno igraliste je ogradeno ¢elicnom ogradom
visine 90 cm sa sjeverne i juzne strane, te ogradom visine 6,00 m s isto¢ne 1 zapadne strane.
Betonske tribine se nalaze cijelom duzinom juzne strane rukometnog igralista. Uz rukometno
igraliSte izvedena je rasvjeta. Rukometno igraliste je opremljeno golovima, a odbojkasko
stupovima za odbojkasku mrezu. Oba igralista su sa svojih juznih i isto¢nih strana omedeni
potpornim zidovima visine do 0,50 m.

Rukometno igraliste je smjeSteno u sjeveroistocnom dijelu parcele, a odbojkasko u zapadnom
dijelu parcele. Juzni dio parcele je zelena povrSina.

Pjesacki i kolni pristup je omogucen sa sjeverozapadne strane parcele. Glavni kolni pristup
izveden je s Trga sv. Josipa sa sjeverozapadne strane parcele. ToCan polozaj kolnog pristupa
je prikazan u grafickom dijelu.

DOKAZ O POSTOJECIM MATERIJALIMA I GRADEVNIM PROIZVODIMA
Postojece rukometno i odbojkasko igraliSte izvedeno je sa zavrSnom asfaltnom oblogom.
Popis slojeva postojeceg stanja:

- habajuc¢i sloj asfalta deb. 4 cm

- nosivi sloj asfalta deb. 7 cm
- tamponska podloga, kamen deb.30 cm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt
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GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

PROJEKTIRANO STANJE

Projektni zadatak je izrada glavnog projekta za Postavljanje podloge 1 uredenje vanjskih
sportskih igraliSta za vise sportova, na lokaciji; Slatina , k.¢.br. 4366, k.o. Podravska Slatina.

Ulazni podaci za projektiranje definirani su parametrima iz Urbanistickog plana uredenja
Grada Slatine (SI. gl. Grada Slatine br. 2/07, 1/12, 1/15) i1 Prostornog plana uredenja Grada
Slatine (SI. gl. Grada Slatine br. 6/06, 1/15, 11/21, 13/21).

Svi opisani radovi izvest ¢e se prema Pravilniku o jednostavnim i drugim gradevinama i
radovima (NN 112/17, 34/18, 36/19, 98/19, 31/20) bez gradevinske dozvole, a u skladu s
glavnim projektom.

OPIS ZAHVATA U PROSTORU

Investitor Grad Slatina planira Postavljanje podloge i uredenje vanjskih sportskih igralista za
viSe sportova, na k.¢.br. 4366, k.o. Podravska Slatina.

Postojece stanje ¢ine rukometno (sjeveroisto¢ni dio ¢estice) i odbojkasko (zapadni dio Cestice)
igraliSte sa zavrSnom asfaltnom oblogom. Na mjestu postoje¢eg rukometnog igralista izvodi
se novo multifunkcionalno igraliste za rukomet, mali nogomet i tenis sa zavr§nom akrilnom
oblogom , u ¢ijem se nastavku izvodi odbojkasko igraliSte takoder sa zavr§nom akrilnom
oblogom. Oko igralista se predvida izgradnja zastitne ograde ukupne visine 4,00 do 6,00 m te
izgradnja triju samostojecih ¢eli¢nih nadstresnica uz sjeverni rub igralista. Dimenzije
pojedinacne nadstreSnice iznose 3,00 x 4,80 m (14,40 m2). Uz juzni i isto¢ni rub igraliSta se
izvodi armiranobetonski potporni zid visine 0,60-0,95 m. Uz jugoisto¢nu medu se izvodi
potporni zid visine 0,20 — 1,70 m. Panel ograda visine 1,00 m se izvodi na potpornom zidu uz
jugoisto¢nu medu te na potpornom zidu izmedu igraliSta 1 tribine. Oko igraliSta se izvode
nove pjesacke staze sa zavrSnom oblogom od betonskih oplo¢nika. Na mjestu postojeceg
odbojkaskog igraliSta se izvodi polifunkcionalni plato sa zavrSnom oblogom od betonskih
oploc¢nika. U sklopu platoa se predvida izgradnja ¢eli¢ne nadstresnice dimenzija 6,56 x 3,00
m (14,40 m2). Polifunkcionalni plato se sa isto¢ne i juzne strane omeduje novim
armiranobetonskim potpornim zidom visine 0,45-0,65 m. Postojeca betonska tribina se
obnavlja. Pristup tribini se sa sjeveroistocne strane osigurava trima stubama, a s jugozapadne
strane pomoc¢u rampe nagiba 8,1%.

OPIS NAMJENE GRADEVINE

Namjena igralista je sportsko — rekreacijska. IgraliSta su multifunkcionalna, za rukomet tenis i
odbojku.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt
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GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

OBLIKOVANIJE

Namjera ovog glavnog projekta je, uz suvremene elemente i materijale, formirati
arhitektonsku cjelinu primjerenu zadanoj lokaciji i planiranom sadrzaju.

Zahvatom se planira rekonstrukcija postojece armiranobetonske tribine. Na novi habajuéi sloj
asfalta debljine 4 cm Ce se postaviti zavrSna multifunkcionalna akrilna obloga igraliSta za
rukomet, tenis i odbojku, debljine 2 cm. Igralista ¢e biti ogradena novom ¢eli¢nom panel
ogradom visine 4,00 — 6,00 m. Pristup igraliStima i tribini se ostvaruje pomoc¢u novih
pjesackih staza oplocenih betonskim oplo¢nicima dimenzije 20x20x8 cm. Polifunkcionalni
plato se takoder oplocuje betonskim oplo¢nicima dimenzije 20x20x8 cm. Sa sjeverne strane
multifunkcionalnog igraliSta planira se izgradnja tri nadstreSnice za igrace i sudce, te
nadstresnica u sklopu polifunkcionalnog platoa. Sve nadstresnice su od ¢eli¢ne konstrukcije u
antracit boji s ispunom aluminijskim panelima. Panel ¢ini potkonstrukcija u antracit boji za
koju se pricvr§éuju aluminijske letvice u boji drva. Pokrov nadstresnica se izvodi od
transparentnih polikarbonatnih ploca.

Svi opisani radovi izvest ¢e se prema Pravilniku o jednostavnim i drugim gradevinama i
radovima (NN 112/17, 34/18, 36/19, 98/19, 31/20) bez gradevinske dozvole, a u skladu s
glavnim projektom.

PROMETNO RJESENIJE - OPIS NACINA PRIKLJUCENJA NA PROMETNU POVRSINU

Glavni kolni 1 pjesacki pristup je postojeci, sa sjeverozapadne strane, s Trga sv. Josipa. Tocan
polozaj kolnog pristupa je prikazan u grafickom dijelu projekta.
Gradevini je omogucen pristup u svako doba godine.

OPIS NACINA PRIKLJUCENJA NA KOMUNALNU INFRASTRUKTURU

Vodovod 1 kanalizacija

Na parceli ne postoji vodovodna instalacija. Ovim projektom se ne predvida izvodenje nove
vodovodne instalacije.

Na parceli ne postoji instalacija kanalizacije. Ovim projektom se ne predvida izvodenje nove
instalacije kanalizacije.

Elektri¢na energija

Na parceli se nalazi postojeca elektroinstalacija rasvjetnih stupova. Ovim projektom se ne
predvida rekonstrukcija postojece elektroinstalacije. Predmetna gradevina nije ni u kakvom
doticaju s HAKOM-ovom infrastrukturom.

Uredenje gradevne Cestice
Nakon izvedenih radova Cestica ¢e se urediti.
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Manipulativne povrSine

Pjesacki i kolni pristup je omogucen sa sjeverozapadne strane parcele. Glavni kolni pristup
izveden je s Trga sv. Josipa, sa sjeverozapadne strane parcele. ToCan polozaj kolnog pristupa
je prikazan u grafickom dijelu.

Gradevini je omogucen pristup u svako doba godine.

Pristup igrali$tima i tribini se ostvaruje pomocu novih pjesackih staza oplocenih betonskim
oplo¢nicima dimenzije 20x20x8 cm. Polifunkcionalni plato se takoder oplocuje betonskim
oplo¢nicima dimenzije 20x20x8 cm.

Oborinske vode s horizontalnih ploha igraliSta te oborinske vode staza 1 polifunkcionalnog
platoa odvode se na zelenu povrsinu parcele, na nacin da ne pricinjavaju Stetu susjednim
parcelama i ne mijenjaju prirodni tok vode.
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GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
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1. OPCENITO

Investitor je duzan tijekom gradenja osigurati stru¢ni nadzor izvedbe za gradevinu u cijelosti i
pojedinim segmentima.

Izvoditelj je duzan prije poCetka radova prougiti projektnu dokumentaciju i o svim eventualnim
primjedbama i uoCenim nedostacima obavijestiti Investitora ili nadzornog inzenjera. Ukoliko se tokom
gradnje ukaze opravdana potreba za manjim odstupanjima od projekta ili njegovim izmjenama,
izvoditelj je duzan prethodno pribaviti suglasnost projektanta i nadzornog inZenjera.

Izvoditelj je obavezan putem dnevnika registrirati sve izmjene i eventualna odstupanja od
projekta, a po dovrdetku gradnje obvezan je predati Investitoru projekt izvedenog stanja objekta koji
se sastoji od svih projekata u kojima je doslo do izmjene.

Sav materijal koji se upotrijebi mora odgovarati hrvatskim standardima.

Pri dovozenju materijala na gradiliste pregled materijala izvrsit ¢e nadzorni inZenjer i njegovo stanje
konstatirati u gradevinski dnevnik. Ukoliko izvoditelj upotrijebi neodgovarajuéi materijal, na zahtjev
nadzornog inZenjera mora ga ukloniti i upotrijebiti drugi koji odgovara propisima.

Svi radovi moraju biti kvalitetno izvedeni. Sve nedostatke uo¢ene u toku ili nakon radova
izvoditelj je duzan ispraviti o svom trosku.

Svi ugradeni materijali moraju biti kvalitetni i atestirani prema vazec¢im propisima, a prema Zakonu o
preuzimanju Zakona o standardizaciji NN RH br.53/91.

2. BETONSKI | ARMIRANO BETONSKI RADOVI
Izvoditelj je duzan sustavno pratiti izvedbu konstrukcije geodetskom kontrolom vertikalnosti i
horizontalnosti elemenata, ponasanje konstrukcije spram slijeganja, te o svim pojavama koje nisu u
skladu sa predvidenima u projektu odmah obavijestiti projektanta i nadzornog inZenjera.
Izvoditelj je obvezan posjedovati atest o kvaliteti svih ugradenih materijala.
Kvaliteta betona i ¢elika treba odgovarati Tehni¢kim propisima za betonske konstrukcije.
Ispitivanje betonskih uzoraka provesti kod nadlezne institucije, prema odredbama pravilnika Tehnicki
propis za betonske konstrukcije (NN br. 139/09, 14/10).
Sukladno Tehni¢kom propisu za betonske konstrukcije (NN br. 139/09, 14/10) donosi se ovaj program
kontrole i osiguranja kvalitete za betonske konstrukcije.
Sukladno ¢lanku 8. gore navedenog tehnic¢kog propisa, tehni¢ka svojstva betonske konstrukcije
moraju biti takova da na gradevini ne prouzroce:
- ruSenje gradevine ili njezinog djela
- deformacije nedopustena stupnja
- nerazmjerno velika osteé¢enja gradevine ili njezinog djela u odnosu na uzrok zbog kojih su
nastala
- da se u slu€aju pozara oCuva nosivost konstrukcije ili njezinog djela tiekom odredenog
vremena
Beton koji ¢e se ugradivati je obi¢ni beton gustoée 2400 kg/m3. Specifikacija, svojstva, proizvodnja i
sukladnost betona je prema HRN EN 206-1. Beton ¢e se proizvoditi na betonari.
IzvrSiti ispitivanje tlacne ¢vrstoce betona sukladno HRN EN 12390-1, 12390-2 i 12390-3. Uzeti uzorke
svjezeg betona oblika valjaka dimenzija d/h=150/300 mm i kocke stranice a=500 mm.
- Beton c¢e se izraditi od prirodnog agregata sukladno HRN EN 12620. Najveée zrno 31,5 mm.
- Koristiti vodu iz gradskog vodovoda koja zadovoljava zahtjieve HRN EN 1008
- Tla¢na ¢évrstoéa treba zadovoljiti zahtjev fc,m > fck + (6 do 12) N/mm2.
- Razred izloZzenosti XC1
- Razred tlaéne ¢&vrstoce svih elemenata je 25/30, a temelja 20/25
- Moze se koristiti cement razreda CEM 32,5 gustoée 3,00kg/dm?® sukladno HRN EN 197-1
- Najvedivic je 0,65
- Nece se dodavati dodaci betonu
- Udio zraka u betonu je 2,5%
Kontrola betona:
- Kontrolu betona u tvornici betona mora biti u skladu sa zahtjevima 9. to¢ke norme HRN 206-1
- Kontrolu betona na gradili$tu obavlja izvoda¢ radova od vremena preuzimanja betona od
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proizvodaca do zavrSetka njege ugradenog betona. Kontrola se vrSi pregledom svake
otpremnice, vizualnom kontrolom konzistencije betona kod svake dopreme betona, mjerenjem
konzistencije betona, ispitivanja sadrzaja zra¢nih pora, mjerenje temperature svjezeg betona.
Nadzorni inzenjer treba nadzirati:

- oplatu i stabilnost oplate

- geometrijska svojstva oplate

- nepropusnost oplate i njenih dijelova

- uklanjanje nedistoca iz presjeka koji ¢e se betonirati

- obradu lica radnih spojnica

- uklanjanje vode s dna oplate

- pripremu povrsine oplate

- postavu armature prema projektu

- armatura ne smije sadrzavati slobodnu hrdu i Stetne tvari

- armatura ne smije biti zagadena uljima, mastima, ili drugim Stetnim tvarima

- armatura mora biti ispravno ucvrs¢ena i osigurana od pomaka tjekom ugradnje

- razmak izmedu Sipki mora biti dovoljan za ugradnju betona

- svjezi beton prije ugradnje, kao i popratne dokumente uz njega

- sve radnje prije ugradnje betona

- njegu i zastitu beton

- temperaturu betona koja nesmije biti manja od 5° niti ve¢a od 252

3. ZIDARSKI RADOVI
Svi materijali koji se koriste za izvodenje zidarskih radova moraju biti u skladu sa uvjetima
propisanim HRN. Dobavljaci materijala duzni su isporuditi odgovarajuce ateste za sve tipove opeke
koji se ugraduju, a isto tako za cement, vapno, agregat za zidanje, pijesak za Zbukanje i glazure.
Primijeniti tehnicki propis za zidane konstrukcije NN 34/2007.

4. DRVENE KONSTRUKCIJE
Drvena konstrukcija se izvodi sa gradom Il klase.
Primjenjeni su sljededéi propisi:
- za opterecenje HRN U.C7.123
- za drvenu konstrukciju HRN U D0.001 — materijal za izradu drvenih konstrukcija i tehnicki
uvjeti
HRN U.C9.400 — drvene skele i oplata
HRN U C.9.500 - zastita drveta u konstrukcijama

5. ISPITIVANJE NOSIVOSTI TLA
Nece se raditi geomehanicki elaborat. Kod izrade ovog statiCkog racuna uzeta je
pretpostavljena minimalna nosivost tla od 15 N/cm2. Ukoliko se prilikom iskopa za temelje ustanovi

drugacije stanje, investitor je o tome obavezan obavijestiti nadzornog inZenjera i projektanta, koji ¢e
izvrSiti kontrolu statiCkog proraduna temeljne konstrukcije.

Slatina, veljac¢a 2022.g. Projektant:

Zeliko Saponja dipl.ing.grad.
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DOKAZ MEHANICKE OTPORNOSTI I STABILNOSTI
DRVENE KONSTRUKCIJE

- plan pozicija
- CeliCna konstrukcija
- temelji
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KROVISTE

Odstupanje od projektne dokumentacije

Bilo kakve promjene i odstupanja od projektne dokumentacije izvoditelj moze izvesti jedino uz
pismenu suglasnost nadzornog inzenjera, koji procjenjuje u kojim je slu€ajevima potrebno
pribaviti pisanu suglasnost projektanta, odnosno ishoditi izmjenu i dopunu projektne
dokumentacije.

Kontrole svih materijala prije ugradnje

Svi materijali, gradevinski proizvodi i oprema mogu se ugradivati ukoliko je njihova kvaliteta
dokazana certifikatom sukladno posebnim propisima ili ispravama proizvodaca - atestna
dokumentacija.

Atesti, mjerenja i ispitivanja koja je izvoditelj duzan posjedovati na gradilistu to priloziti uz
Zahtjev za Tehnicki pregled i Uporabnu dozvolu jesu ATESTI SVIH UGRADENIH
MATERIJALA | OPREME.

Kontrole se vrSe osim preko navedenih proizvodackih dokaza i vizualno priru¢nim probama,
kontrolom oznake u pakiranju i drugim nacinima.

Kod dopreme materijala na gradiliSte nadzorni inZenjer ¢e ga pregledati i upisom u dnevnik
izvijestiti o njegovom stanju. Ako se pri tome utvrdi da materijal ne udovoljava zahtjevima
projekta i nije u skladu s odgovaraju¢im Hrvatskim normama, na zahtjev nadzornog inZenjera
izvoditelj je duzan otkloniti nedostatke ili nabaviti drugi odgovarajuéi materijal.

Puno drvo potrebno je nakon suSenja pravilno skladistiti. Projektant konstrukcije u glavhom
projektu propisuje dimenzije i klasu punog drva.

Klasificiranje drva izvodi se vizualnom metodom prema normi HRN EN 14081-1.

Klasifikaciju provodi osoba koja je educirana i osposobljena za provodenje radne operacije.
Prilikom klasifikacije identificiraju se greSke drva, mjere dimenzije drva i vlaznost drva te se
nakon toga drvo razvrstava u pripadajuéi razred Cvrstoce.

Pri klasifikaciji vode se potrebni zapisi prema normi HRN EN 14081-1

Prije izvodenja zastite gradevinskog drveta mora se svaki element potpuno zavrsiti (bez okova),
a poslije provedene zastite nije dozvoljena nikakva dodatna obrada.

Obavezno prije premazivanja ogistiti gradu od prasine, masnoca, prljavstine do stupnja da bude
potpuno ¢ist. Ukoliko je drvo ispucalo treba pukotine naro€ito dobro natopiti zastitnim
sredstvom. Premazivanje Celnih strana drveta dozvoljeno je samo sredstvima koja ne
spre€avaju cirkulaciju zraka. Vrsta zastithog sredstva u pravilu se ne propisuje ali isti mora imati
trazena svojstva. Drveni elementi iznad otvorene terase i krovhe emplate dodatno de se zastiti i
mehanicki kako elementi konstrukcije ne bi direktno bili izlozeni utjecaju atmosferilija. Nacin
zastite propisat ¢e se izvedbenim projektom.

Oslanjanje drvenih nosaca na zidove i stupove izvest ¢e se preko podmetaca (tvrdo drvo), a
sve ostale povrsine su ventilirane.

Odrzavanje drvene konstrukcije
Odrzavanje drvene konstrukcije mora biti takvo da se tijekom trajanja gradevine o€uvaju
njezina tehnicka svojstva i ispunjavaju zahtjevi odredeni ovim projektom i u njemu
primijenjenim Propisima.
U okviru odrzavanja drvenu konstrukciju treba:

redovito pregledati svakih deset godina

izvanredno pregledati nakon kakvog izvanrednog dogadaja ili po zahtjevu inspekcije

na konstrukciji izvoditi radove kojima se drvena konstrukcija zadrzava ili vra¢a u stanje

odredeno projektom.
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A.B. ELEMENTI
BETON

Beton je gradevni proizvod izraden od cementa, agregata, dodataka betonu i vode. TPBK
propisuje tehni¢ka svojstva i druge zahtjeve za beton koji se ugraduje u betonsku konstrukciju te nacin
potvrdivanja sukladnosti betona.

Tehnicka svojstva betona i materijala o kojih se beton proizvodi moraju biti specificirana prema
TPBK i normi HRN EN 206-1, te normama i specifikacijama za materijale.

Svojstva svjezeg betona specificira izvodac¢ radova, ili su prema potrebi specificirana u projektu
betonske konstrukcije. Proizvodal je odgovoran za proizvodnju i transport, a izvoda¢ za ugradnju,
zbijanje i njegu svjezeg betona. Postupak njege betona provodi se prema HRN ENV 13670-1.

Najces¢i pojmovi kojima se definiraju i mjere svojstva svjezeg betona jesu: konzistencija,
izdvajanje vode, segregacija, vrijeme vezivanja, homogenost, temperatura, koli¢ina pora.

Osnovni je cilj pri projektiranju sastava betona ostvariti takvu konzistenciju svjezeg betona, da
se beton uz raspoloziva transportna sredstva i sredstva za zbijanje, moze uspjeSno ugraditi do
propisane gustoce.

Ispitivanja svjeZzeg betona trebaju biti uCestala u pocéetku proizvodnje odredenog betona.
Redovita kontrolna ispitivanja obuhvacéaju sliede¢a svojstva: konzistencija, gusto¢a, temperatura,
koli¢ina zraka. Analizom svjezeg betona provjerava se stvarni sastav betona nakon mijeSanja u
mijesalici ili nakon dopreme do gradilidta, a sastoji se od provjere:

- koli¢ine vode u uzorku
- koli¢ine cementa

Svojstva ocvrslog betona specificiraju se u projektu betonske konstrukcije. Obavezno se
specificira razred tlatne Cvrstoée te ostala svojstva po potrebi (otpornost na cikluse smrzavanja i
odmrzavanja, vodonepropusnost itd.)

Tlana Cvrsto¢a betona je obavezno svojstvo koje se definira kod odvrsnulog betona. Za
razvrstavanje se mogu upotrijebiti vrstoca valjka promjera 150 mm i visine 300 mm (fckcyi) Starosti 28
dana ili karakteristiéna ¢vrsto¢a kocke brida 150 mm (fccube) Starosti 28 dana. Proizvodac treba prije
poCetka betoniranja odrediti prihvaca li se tlaCna &vrstoca na osnovi ispitivanja kocaka ili valjaka.
Ukoliko je predviden drugadiji postupak, trebaju se usuglasiti uvjetovatelj (sastavlja¢ specifikacije) i
proizvodac. U posebnim sluajevima moze se zahtijevati tlana &vrstoca betona pri starosti betona
manjoj ili veéoj od 28 dana.

Za predvidenu betonsku konstrukciju i njene dijelove beton mora biti razreda tlacne évrstoce: -
C25/30.

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 ograniCenjem maksimalne
koli¢ine kloridnih iona u betonu. Jedna je od glavnih mjera zastite armature od korozije, ali i povec¢anja
trajnosti ostvarivanje kvalitetnog betona u podrudju zastitnog sloja, te projektiranje i izvedba debljine
zastitnog sloja.

Minimalna debljina zastitnog sloja betona utvrduje se u ovisnosti o razredu izloZenosti te
nacinu armiranja elementa.

Djelovanje okolisa na konstrukciju, odnosno njene dijelove svrstava se u sedam razreda
izlozenosti (prema HRN EN 206-1). Zahtjevi za svaki razred izloZenosti odreduju se:

- dopustenim tipom i razredom sastavnog materijala
- najvecim omjerom v/c

- najmanjim sadrzajem cementa

- najmanjom tlatnom &vrstocom betona

Za svaki pojedini razred izlozenosti dane su preporuke za izbor grani¢nih vrijednosti sastava
za predvideni uporabni vijek konstrukcije od 50 godina te odgovaraju cementu tipa CEM | agregatu
nazivnog najveéeg zrna od 20 do 32 mm. Najmanji razredi ¢vrstoCe su izvedeni iz odnosa omjera v/c i
razreda Cvrstoce betona proizvedenog s cementom razreda 32,50.
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S obzirom na uvjete okoliSa u kojima ¢e se nalaziti betonska konstrukcija i njeni dijelovi
svrstavamo je u razred izlozenosti XC1 (zatvorena gradevina).

Na osnovu razreda izlozenosti odredujemo i nazivnu veli¢inu zastitnog sloja betona (Cnom)
prema izrazu:

Cnom = Cmin + AC (mm)
gdje je: cmin — N@jmanja debljina zastitnog sloja ovisna o razredu agresivnog djelovanja iz
okolia
Ac — dopusteno odstupanje zastitnog sloja
- debljina zastitnog sloja betona Cnom:
- betonska konstrukcija iznad zemlje 3 cm
- beton temelja 5 cm

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 tehni¢koj specifikaciji HRN EN 206-1, prema Prilogu "A” TPBK S$to je potrebno
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 isporuéeni gradevni proizvod mora pratiti otpremnica koja sadrzi
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.

Kada se betonara nalazi na gradiliStu pri uzimanju uzoraka i potvrdivanju sukladnosti betona u
gradiliSsnoj dokumentaciji i ostaloj dokumentaciji ispitivanja navodi se obavezno oznaka pojedinacnog
elementa betonske konstrukcije i mjesta u elementu betonske konstrukcije na kojem je ugraden beton
iz kojeg je uzet uzorak.

Oznacavanje betona u projekinim 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 tlacne
¢vrstoce, grani¢ne vrijednosti prema razredima izlozenosti, najvece koli€ine klorida, najve¢e nazivne
gornje veli€ine zrna agregata, gustoce, konzistencije itd.).

Izvodenje i odrzavanje betonskih konstrukcija obuhvaéeno je Prilogom “J” TPBK-a.

Pri izvodenju betonske konstrukcije izvodal je duzan pridrzavati se projekta betonske
konstrukcije i tehni¢kih uputa za ugradnju i uporabu gradevnih proizvoda i odredaba TPK-a.

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

Zabranjena je ugradnja gradevnog proizvoda koji je isporu€en bez oznake s posebnim
propisom, bez tehni€¢ke upute za ugradnju i uporabu i koji nema svojstva zahtijevana projektom ili mu
je istekao rok uporabe, odnosno ¢€iji podaci znacajni za ugradnju, uporabu i utjecaj na svojstva i
trajnost betonske konstrukcije nisu sukladni podacima odredenim glavnim projektom.

Ugradnju gradevnog proizvoda mora odobriti nadzorni inzenjer Sto zapisuje u skladu s
posebnim propisom o nacinu vodenja gradevinskog dnevnika.

ARMATURA | CELIK ZA ARMIRANJE

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

Tehni¢ka svojstva i drugi zahtjevi, te potvrdivanje sukladnosti armature proizvedene prema
tehnickoj specifikaciji (normi ili tehnickom dopustenju) provodi prema toj specifikaciji, prema normama
iz Priloga "B” TPBK-a i normama na koje one upucuju, te u skladu s odredbama posebnog propisa.

Tehni¢ka svojstva armature moraju ispunjavati opCe i posebne zahtjeve bitne za krajnju
namjenu i ovisno o vrsti Celika moraju biti specificirana prema normama nizova nHRN EN 10080
odnosno nHRN EN:10138 i odredbama Priloga "B” TPBK-a.
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Armatura se izraduje odnosno proizvodi kao armatura za armirane betonske konstrukcije, od
Celika za armiranje.

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

Dokazivanje uporabljivosti armature izradene prema projektu betonske konstrukcije provodi se
prema tom projektu te odredbama Priloga “B” TPBK-a, i ukljuuje zahtjeve za:

a) izvodacevom kontrolom izrade i ispitivanja armature

b) nadzorom proizvodnog pogona i nadzorom izvodaceve kontrole izrade armature, na nacin
primjeren postizanju tehnickih svojstava betonske konstrukcije, a u skladu s ovim TPBK

Potvrdivanje sukladnosti armature proizvedene prema tehnickoj specifikaciji provodi se prema
odredbama te specifikacije, te odredbama Priloga "B” TPBK-a i posebnog propisa. Potvrdivanje
sukladnosti Celika za armiranje provodi se prema sustavu ocjenjivanja 1+ te prema normi HRN EN
10080.

Armatura proizvedena prema tehnickoj specifikaciji ozna¢ava na otpremnici i na oznaci prema
odredbama te specifikacije. Oznaka mora obvezno sadrzavati upuéivanje na tu specifikaciju, a u
skladu s posebnim propisom.

Celik za armiranje oznadava se na otpremnici i na oznaci prema odgovarajué¢im normama.
Oznaka mora obvezno sadrzavati upuéivanje na tu normu, a u skladu s posebnim propisom.

Uzimanje uzoraka, priprema ispitnih uzoraka i ispitivanje svojstava Celika za armiranje provodi
se prema odgovaraju¢im normama. Ako je armatura sklop Celika za armiranje i drugog ¢&eli¢nog
proizvoda (Celi¢ni lim, €eli¢ni profil, elicna cijev i sl.) uzimanje uzoraka i priprema ispitnih uzoraka za
mehanicka ispitivanja tih Celi¢nih proizvoda provodi se prema odgovaraju¢im normama.

Pri ugradnji armature treba odgovarajuce primijeniti pravila odredena Prilogom »J« TPBK-a te:

— pojedinosti koje se odnose na ugradnju armature,

— pojedinosti koje se odnose na sastavne materijale od kojih se armatura izraduje te norme

kojima se potvrduje sukladnost tih proizvoda,

— pojedinosti koje se odnose na uporabu i odrzavanje, dane projektom betonske konstrukcije i/ili

tehni¢kom uputom za ugradnju i uporabu.

Pri izradi ili proizvodnji armature treba postivati pravila armiranja prema Prilogu »l« TPBK-a.

Armatura od Celika za armiranje ima nastavke u obliku prijeklopa, zavara ili mehani¢kog spoja.
Oni se proizvode i potvrduje im se sukladnost prema tehni¢koj specifikaciji ili se izraduju prema
projektu betonske konstrukcije.

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

Prije ugradnje armature provode se odgovaraju¢e nadzorne radnje odredene normom HRN
ENV 13670-1, te druge kontrolne radnje odredene Prilogom »J« TPBK-a.

CEMENT

Tehnicka svojstva i drugi zahtjevi, te potvrdivanje sukladnosti cementa, odreduje se odnosno
provodi prilogu “C” TPBK.
Tehnicka svojstva cementa specificiraju se u projektu betonske konstrukcije.

AGREGAT

Agregat je granulirani materijal koji se upotrebljava za izradu betona. Agregat moze biti
prirodni, umjetni (industrijski proizveden) ili recikliran od materijala prethodno upotrjebljenih u gradenu.

Tehnicka svojstva i drugi zahtjevi, te potvrdivanje sukladnosti agregata odreduje se odnosno
provodi, prema normama na koje upucuje prilog “D” TPBK-a.

Odredbe Priloga "D” TPBK-a primjenjuju se na agregat koji je sastavni dio betona iz Priloga
“"A” TPBK-a. Obi¢ni agregat je agregat je agregat za beton gustoce Cestica vecée od 2000 kg/md.
Lagani agregat je agregat gustoc¢e zrna ne vece od 2000 kg/m? ili nasipanom gusto¢om ne vec¢om od
1200 kg/m?® proizveden preradom prirodnih, industrijski proizvedenih ili recikliranih materijala.
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Tehni¢ka svojstva agregata za beton moraju ispunjavati, ovisno o podrijetlu agregata, opce i
posebne zahtjeve bitne za krajnju namjenu u betonu i moraju biti specificirana prema normama priloga
“D” TPBK-a.

Potvrdivanje sukladnosti agregata za beton provodi se prema odredbama Dodatka ZA norme
HRN EN 12620 i odredbama posebnog propisa ako Prilogom "D” TPBK-a nije drugadije odredeno.

Potvrdivanje sukladnosti laganog agregata za beton provodi se prema odredbama Dodatka
ZA norme HRN EN 13055-1 te odredbama Priloga "D” TPBK-a i posebnog propisa.

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

Lagani agregat za beton oznacava se na otpremnici i na pakovini prema normi HRN EN
13055-1. Oznaka mora obvezno sadrzavati upuéivanje na tu normu, a u skladu s posebnim propisom.

Ispitivanje svojstava, ovisno o vrsti agregata za beton i laganog agregata za beton, provodi se
prema normama niza HRN EN 932, HRN EN 933, HRN EN 1097, HRN EN 1367 i HRN EN 1744, i
odredbama Priloga “D” TPBK-a

Uzimanje i priprema uzoraka za ispitivanje svojstava, ovisno o vrsti agregata za beton i
laganog agregata za beton, provodi se prema normama niza HRN EN 932, HRN EN 933, HRN EN
1097, HRN EN 1367 i HRN EN 1744, i odredbama Priloga "D” TPBK-a.

Kontrola agregata provodi se u centralnoj betonari (tvornici betona), u betonari pogona za
predgotovljene betonske elemente i u betonari na gradilistu prema normi HRN EN 206-1. Kontrola
agregata provodi se odgovaraju¢om primjenom normi iz to¢ke D.3.1. Priloga "D” TPBK-a.

Proizvodac i distributer agregata te proizvoda¢ betona duzni su poduzeti odgovarajuée mjere
u cilju odrzavanja svojstava agregata tijekom rukovanja, prijevoza, pretovara i skladiStenja prema
Dodatku "H” norme HRN EN 12620, odnosno Dodatku “F” norme HRN EN 13055-1.

VODA

Tehnic¢ka svojstva i drugi zahtjevi, te potvrdivanje prikladnosti vode odreduju se odnosno
provodi prema normi HRN EN 1008:2002.

Tehnic¢ka svojstva vode za primjenu u betonu moraju ispunjavati opée i posebne zahtjeve
bitne za svojstva betona i moraju se specificirati prema normi HRN EN 1008, normama na koje ta
norma upucuje i odredbama Priloga “F” TPBK-a.

Potvrdivanje prikladnosti provodi se u skladu s odredbama norme HRN EN 1008, i odredbama
Priloga “"F” TPBK-a. Za pitku vodu iz vodovoda nije potrebno provoditi potvrdivanje prikladnosti za
pripremu betona. Morska i bo¢ata voda nisu prikladne za pripremu betona za armirane betonske
konstrukcije. Ispitivanje sadrzaja i grani¢ne koliine Stetnih tvari u vodi i utjecaja tih voda na svojstva
svjezeg i oCvrsnulog betona provodi se i odreduje prema normi HRN EN 1008 i normama na koje ta
norma upucuje, te odredbama Priloga “F” TPBK-a.

Ispitivanje uporabivosti prikladnosti vode provodi se prije prve uporabe, te u sluaju kada je
doslo do promjene u koncentraciji Stetnih tvari u vodi u slu€aju kada postoji sumnja da je doSlo do
promjene u njenom sastavu.

Kontrola vode provodi se u centralnoj betonari (tvornici betona), betonari na gradiliStu prije
prve uporabe te u slu€aju kada postoji sumnja da je doSlo do promjene njezinih svojstava.

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

IZVODENJE BETONSKIH KONSTRUKCIJA

Izvodenje betonskih konstrukcija, nadzorne radnje i kontrolni postupci na gradilistu treba
provoditi sukladno Prilogu “J.

PRIMJENA ZAKONSKIH ZAHTJEVA NA IZVEDBU BETONSKIH RADOVA

Izvodac betonskih radova sukladno odredbama vazeceg Zakona o gradnji i odredbama TPBK
duzan je provoditi sliedece:
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- ugradivati beton u skladu sa Zakonom (prema TPBK-u — Prilog "J”, normi HRN ENV 13670-1,
normi HRN EN 206-1 i tehni¢koj uputi proizvodaca betona)

- osigurati dokaze o uporabljivosti ugradenih betona (pribaviti proizvodaevu izjavu o
sukladnosti betona i tehni¢ku uputu za ugradnju i uporabu)

- provjeravati sadrzavaju li dostavnice za isporu€eni beton, oznaku i sve podatke o tehnickim
svojstvima isporuenog betona prema TPBK-u, normi HRN EN 206-1 i pravilniku o ocjenjivanju
sukladnosti, ispravama o sukladnosti i oznacavanju gradevnih proizvoda te jesu li ti podaci u skladu s
podacima o specifikaciji narudzbe betona

- podatke o isporuci i preuzimanju betona zapisivati u gradevinski dnevnik

- izjave o sukladnosti betona, tehnicke upute za ugradnju i uporabu, specifikacije narudzbi
betona i dostavnice isporu¢enog betona pohranjivati medu dokaze o sukladnosti gradevnih proizvoda
koje proizvodac treba imati na gradilistu

- osigurati isprave o sukladnosti betonske konstrukcije s bitnim zahtjevima za gradevinu
(izvjeStaj o ispitivanju mehanicke otpornosti i stabilnosti konstrukcije pokusnim opterecenjem za
konstrukcije za koje je to propisano tehni¢kim propisom)

- osigurati dokaze kvalitete betona tijekom izvodenja betonskih radova (zapise rezultata,
ispitivanja svjezeg i o¢vrslog betona na mjesto ugradnje te zapise o provedenim procedurama kontrole
kvalitete betona, najmanje u skladu s TPBK-om Prilog “J”, to€ka J.2.1, ako projektom konstrukcije nisu
odredeni drugi zahtjevi za u€estalost ispitivanja i/ili dodatna ispitivanja)

- sastaviti pisanu izjavu o izvedenim betonskim radovima (uz ostale vrste radova) i o uvjetima
odrzavanja betonske konstrukcije

Obzirom da se radi o jednostavnoj gradevini (< 2 kata) prema normi HRN EN 206-1
svrstavamo je u razred nadzora 1

Za jednostavne gradevine u razredu nadzora 1 norma HRN ENV 13670-1 dodatak G predvida
provjeru otpremnice i vizualni pregled.

Prema zahtjevima Prilog “J” TPBK-a propisan je najmanji opseg kontrolnih postupaka
utvrdivanja svojstava betona na gradilistu:

- pregled podataka na dostavnici, vizualni pregled isporu¢enog betona i ovjera dostavnice,
neposredno prije ugradnje

- uzorkovanja i ispitivanja potrebna za utvrdivanje svojstava svjezeg betona na mijestu
ugradnje (u slu¢aju sumnje , konzistencija i koli¢ina zraka, ukljuéujuci zapis)

- uzorkovanja na mjestu ugradnje potrebna za laboratorijska ispitivanja tlacne ¢vrstoce betona
(uklju€ujuéi i zapis o uzorkovanju)

- laboratorijska ispitivanja tlane €vrstoée betona

Kontrolni postupak utvrdivanja tlaéne &vrstoCe betona na gradiliStu provodi se primjenom
kriterija za utvrdivanja istovjetnosti tlacne Cvrsto¢e prema prilogu J TPBK.

Kontrola kvalitete betona obuhvacéa:

- kontrolu proizvodnje betona u tvornici betona koja se obavlja u skladu sa zahtjevima 9. tocke
norme HRN 206-1, prema planu uzorkovanja, a obavlja je proizvoda¢ betona do vremena predaje
betona izvodacu radova

- kontrola kvalitete na gradilistu obavlja izvoda¢ radova od vremena preuzimanja betona od
proizvodaca do zavrSetka njege ugradenog betona. U okviru ove kontrole ukljuéeno je i mjerenje
konzistencije svjezeg betona i kontrola istovjetnosti tlacne ¢vrsto¢e u skladu s normom HRN EN 206-1.

Kontrola svojstava svjezeg betona na mjestu ugradnje obuhvaca sljedecée radnje:

- pregled svake otpremnice

- vizualna kontrola konzistencije kod svake dopreme betona

- U sluéaju opravdane sumnje ispitivanje konzistencije prema normi HRN EN 12350-2
(ispitivanje svjezeg betona slijeganjem) o ¢emu treba voditi evidenciju

o Ispitivanje o€vrsnulog betona sastoji se:

- tlagne Cvrsto¢e prema normi HRN EN 12390-2 (uzorci ¢e se uzimati i njegovati u skladu s
normom HRN EN 12390-2, oblika 15x15x15 cm, ispitivanja ¢e se evidentirati redoslijedom
uzimanja uzoraka)

- minimalni broj uzoraka je za svaku vrstu betona 1 uzorak na 100 m? betona
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Njega betona je jedan od najvaznijih koraka u izradi betona. To je medutim esto jedan od
¢vrstoce betona i otpornosti na abraziju i atmosferilije.

Zastita betona od naglog povrsinskog isuSivanja mora zapoceti ve¢ u prvim satima nakon
ugradbe. Intenzivna njega mora trajati najmanje sedam dana. Ako se njega provodi vodom onda njena
temperatura ne smije biti niza od temperature betona jer ¢e u suprotnom doc¢i do stvaranja termickih
pukotina po povrsini.

Ako se zastita provodi kemijskim premazima koji su obiéno na bazi voskova, onda se mora
prethodno provijeriti njihovo djelovanje na beton i ako na taj beton dolaze neki novi slojevi ili ostaje
vidljiv, da li i za koje vrijeme taj premaz razgraduje beton.

Oplata
Oplata se mora projektirati i konstruirati (prema normi HRN ENV 13670-1) tako da je:

1. otporna na svako djelovanje tijekom izvedbe
2. dovoljno ¢vrsta da osigurava zadovoljenje dopustenih odstupanja specificiranih za
konstrukciju i da ne utjece na cjelovitost zadanog konstruktivhog elementa

Oplata mora drzati beton u zahtijevanom obliku sve dok ne ocvrsne. Spojevi izmedu dasaka ili
panela moraju dovoljno brtviti kako bi sprijecili gubitak finog morta. Unutarnja povrsina oplate mora biti
ista. Oplatu treba prije betoniranja navlaziti kako bi se sprijecio gubitak vode iz betona

Armatura

Celik za armiranje i armatura koja se od njega izraduje moraju zadovoljavati niz normi na koje
upucuje Prilog "B” TPBK-a.

Prilikom transporta i uskladistenja Celika ne smije do¢i do mehanickih oStecenja, lomova na
mjestu zavarivanja i prljavstine koja moze smanijiti adheziju, kao i do gubitka oznaka i smanjenja
presjeka zbog korozije. Armatura se savija u hladnom stanju i nastavlja na nacin odreden projektom
konstrukcije. Prije postavljanja, armatura se mora o istiti od prljavstine i masnoca.

Nastavljanje armature zavarivanjem dozvoljeno je samo na ravnim dijelovima. Udaljenost zavara od
pocetka krivine mora iznositi najmanje 10 & presjeka.

Ako se armatura postavlja na tlo, postavlja se izravnavajuéi sloj betona debljine najmanje
10cm. Pri ugradivanju pocin€anih elemenata ne smije do¢i do kontakta tih elemenata s armaturom.
Prije pocCetka betoniranja mora se zapisnicki utvrditi da li montirana armatura zadovoljava uvijete u
pogledu:

e Presjeka, broja Sipki i geometrije ugradene armature predvidene projektom konstrukcije
e Uc¢vrS¢ivanja armature u oplati
e Mehanickih karakteristika (granica razvlacenja i granica kidanja)
Armaturu koja je umazana cementnim malterom ili betonom potrebno je prije ugradnje betona odistiti.

Ugradnja betona

Ako se ugradivanje betona prekida zbog nepredvidenih prilika, moraju se poduzeti mjere da
takav prekid ugradivanja betona ne utjeCe Stetno na nosivost i ostala svojstva konstrukcije, odnosno
elemenata. Ako prekid ugradivanja nije izveden na nacin predviden u projektu, izvoda¢ radova mora
na mjestu prekida ocistiti povrSinu betona, a po potrebi i ukloniti beton kako bi se dobila povrsina
pogodna za nastavljanje daljnjeg ugradivanja betona. Podetna temperatura svjezeg betona u fazi
ugradnje ne smije biti niza od 5°C. Najvi$a temperatura svjeZzeg betona koji se ne ugraduje posebnim
postupcima predvidenim za temperirane betone ne smije biti via od 30°C.

Beton se mora transportirati i ubacivati u oplatu na nacin i pod uvjetima koji spre€avaju
segregaciju betona i promjene u sastavu i svojstvima betona.

U konstrukciju se mora ugradivati beton takove konzistencije da se moze kvalitetno ugraditi do
zahtijevane zapreminske mase i zbijati predvidenim mehanic¢kim sredstvima za ugradivanje. Svjezem
betonu se ne smije naknadno dodavati voda.
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Visina slobodnog pada betona ne smije biti ve¢a od 1.50m, ako nisu poduzete potrebne mjere
za sprjeCavanje segregacije betona.

Beton se unosi u slojevima ne viSim od 70 cm. Naredni sloj mora se ugraditi u vremenu koje
osigurava spajanje betona s prethodnim slojem. Ugradivanje betona u viSe slojeva izvodi se tako da
gornji sloj vibrira, a donji sloj revibrira.

Nadzor

Provodenje nadzora provodi se sukladno Zakonu o prostornom uredenju i gradnji NN 76/07,
normom HRN ENV 13670-1 — izvedba betonskih konstrukcija, TPBK-om i svim ostalim normama i
zakonima te pravilnicima koji su vezani uz gradenje.

Norma HRN ENV 13670-1 definira:

- razred nadzora

- nadzor materijala i proizvoda

- podrucje nadzora izvedbe

- nadzor skele i oplate

- nadzor armature

- nadzor prije betoniranja

- nadzor predgotovljenih elemenata

- djelovanje u slu¢aju nesukladnosti

PROJEKTIRANI VIJEK | ODRZAVANJE ARMIRANO BETONSKE KONSTRUKCIJE
Sukladno normi HRN ENV 1991-1:2005 projektirani vijek konstrukcije u ovisnosti o tlaénoj
¢vrstoci (C25/30) i razredu izlozenosti (XC1) iznosi 50 godina.
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GLEDALISTE

1. Model konstrukcije

2. Materials
P Density in fresh state Emod 1] a fck2s  Colour

- [kg/m?] [kg/m?3] [MPa] [m/mK] [MPa]
C25/30 | Concrete 2500.0 2600.0| 3.1500e+04| 0.2 0.00| 25.00

Explanations of symb
Density in fresh state | The value in the density in fresh state
property is used only in case a
composite

deck is input and its self-weight load is
taken into account.

Reinforcement EC2
Gmod a fv-k

[MPa] [m/mK] [MPa]
B 500B | Reinforcement steel 7850.0| 2.0000e+05| 8.3333e+04 0.00 500.0
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3. Check capacity-response

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Member
Extreme 1D: Global

Selection: B1, B2

Beam B2 Rectangle (150; 1000)
EC EN 1992-1-1:2004/AC:2008 Section 0 [dx =0 m]
Member length: L=08m Concrete: C25/30
Buckling y-y L, = 1.71 m (sway) Bi-linear stress-strain diagram
Buckling z-z L, = 8 m (sway) Exposure class: XC3
o = 19484503 msm2) I.o_ng_;itudin_al reir,for:cement: B 500B
- ] I $ (5’8 &) Bi-linear with an inclined top branch

1000 $8/133 mm, ns=2 218 mm + 1$10 mm (A; = 1134 mmz)
p1 = 0.756 % (8.9 kg/m)
Shear reinforcement: B 500B
Bi-linear with an inclined top branch

$8/133 mm (0, = 2) (Ayy = 101 mm?)

Pw = 0.503 % (5.92 kg/m) (Agum = 754 mm>/m)

Cover (stirrup)

Top: 30 mm

Bottom: 30 mm

Left: 30 mm

Right: 30 mm

Material characteristics
Design concrete compressive strength Design yield strength of longitudinal reinforcement
_ Ocfac _1-25 _f_ 500 _
fa= ve 15 =16.7 MPa fpa= =115 =435 MPa

Forces
Content of combination: 1.35*LC1+1.35*LC2+1.50*LC3

From FEM analysis:

N=-974kN M, =-526kNm M,=0kNm

Compression member
Limit axial force to consider member as compression:
Neom = - COffeom( foa- Ac )= -0.1- ( 16.7-10"-0.15): 250 kN
Check condition:

Neg = Ngom = -TOkN > -250 kN ... not compression member

(3-15)

Note: The member is not considered as a compression member (normal force is relatively small or zero).
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INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Recalculation of bending moments:

Moment reduction above support: No

Use Shift rule: Yes

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Shear forces reduction above support: No

Neg = -9.74 kN Megy = -526 kNm Mg, = 0 kNm

Summary of check

Type of Fibre / gaa loa Check Check Limit Status
component Bar [%0] [MPa] strain[-] stress [-] [-]
Concrete 1 -0306 -292 0.09 0.17 0.20 1 OK
Reinf. 20 0464 92.8 0.01 0.20
List of errors/warnings/notes: N2/1.
Stress and strain distribution
0.76
5‘.6 92.83 . _I:
-0.0 -1.98¢ NN Y
-0.31 -2.92 —j
Extreme values of stress/strain in component
Type of component Fibre / £ &§m O Giim UC[-] status
Bar [%o] [%0] [MPa] [MPa]
Concrete - compression 1 0306 -35 -292 167 0.17 oK
Concrete - tension 5 0.76 0 0 0 0.00 OK
Reinforcement - compression 10 99110° -45 -198 466 0.00 oK
Reinforcement - tension 20 0464 45 928 466 0.20 OK
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Plane of deformation
Strain in centre of gravity
Curvature around (y) axis
Curvature around (z) axis
Height of compression zone

Balanced height of compression zone

Zeliko Saponja dipl.ing.grad.

€y = 0.227 %o
gy = 71.04 %o
g, = -0.01 %o
X =43 mm

Xpal = 63 mm

Limit height of compression zone Xiim = 8 mm
Declination of neutral axis ona = 0.08 °
Height of cross-section perpendicular to neutral axis h =151 mm
Effective depth of the cross-section perpendicular to the neutral axis d =104 mm
Lever arm of the cross-section perpendicular to the neutral axis z =90 mm
P :
—e—Fv
o0
Cross-section characteristics
Type of component ty t, A Iy I,
ml  ml  [m1  [m]  [m]
Concrete - compression 3.10° 0054 00427 12910° 35610°
Concrete - tension 14103 0.021 0.107 152-10° 8941073
Reinforcement - compression 0 -0033 50310° 54710° 41810°
Reinforcement - tension 0.02 0026 63110° 54710° 68810°
Whole concrete 0 0 0.15 28110° 0.0125
All reinf. bars 0.011 0 113103 1.0910° 111-10°
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Forces in all cross-section components
Type of component Nies Mgy M, ey e,
[kN] [kNm] [kNm] [m] [m]
Concrete - compression -61.2 -3.72 0.35 6-10’3 -0.061
Concrete - tension 0 0 0 0 0
Reinforcement - compression  -0.52  -0.02 009 0.167 -0.033
Reinforcement - tension 52 -1.52 -044 g10° 0029
All' in compression -61.8 -3.74 044 7103 -0.061
Allin tension 52 -152 -044 g10° 0.029
Summary 975 -5.26 0

Detailed results of stresses and strains in concrete fibres

Fibre Material vy; Zi 3 Eim g Tlim €/gn O/ 0im Check
[m] [m] [%0] [%0] [MPa] [MPa] [-] [-]
1 C25/30 0.5 -0.075 -0.31 -3.5 -2.92 -16.7 0.09 017 OK
2 C25/30 0.5 0 0.22 0 0 0 0 0 OK
3 C25/30 05 0.075 0.75 0 0 0 0 0 OK
4 C25/30 0 0.075 0.76 0 0 0 0 0 OK
5 C25/30 -0.5 0.075 0.76 0 0 0 0 0 OK
6 C25/30 -05 0 0.23 0 0 0 0 0 OK
7 C25/30 -0.5 -0.075 -03 -35 -2.82 -16.7 0.08 017 OK
8 C25/30 0 -0.075 -0.3 -3.5 -2.87 -16.7 0.09 017 OK
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Detailed results of stresses and strains in reinforcement bars

Bar Material d. Yi Z; £ Eim | Tiim €/&€m 0/0;n Check
[mm]  [m] [m]  [%o] [%e] [MPa] [MPa] [-] [-]
1 B 500B 8 -0452 -0.033 0 -45 01 -466 0 0 OK
2 B 500B 8 -0352 -0033 0 -45 -031 -466 0 0 OK
B B 500B 8 -0.251 -0.033 0 -45 -051 -466 0 0 OK
4 B 500B 8 -0.151 -0.033 0 -45 -072 -466 0 0 OK
5 B 500B 8 -005 -0033 0 -45 -093 -466 0 0 OK
6 B 500B 8 005 -0033 001 45 -114 -466 0 0 OK
7 B 500B 8 0151 -0033 001 45 -135 -466 0 0 OK
8 B 500B 8 0251 -0033 001 -45 -156 -466 0 0 OK
9 B 500B 8 0352 -0033 -001 -45 177 -466 0 0 OK
10 = B500B 8 0452 -0033 001 45 -198 -466 0 0 OK
11 = B500B 8 0452 0033 045 45 909 466  0.01 02 OK
12 B500B 8 0352 0033 046 45 912 466  0.01 02 OK
13 =~ B500B 8 0251 0033 046 45 914 466  0.01 02 OK
14 = B500B 8 0151 0033 046 45 916 466  0.01 02 OK
15  B500B 8 005 0033 046 45 918 466  0.01 02 OK
16 =~ B500B 8 -005 0033 046 45 92 466  0.01 02 OK
17 =~ B500B 8 -0151 0033 046 45 922 466  0.01 02 OK
18 = B500B 8 -0251 0033 046 45 924 466  0.01 02 OK
19 = B500B 8 -0352 0033 046 45 926 466  0.01 02 OK
20 B500B 8 -0452 0033 046 45 928 466  0.01 02 OK
21 B500B 8 -0458 0 023 45 464 466  0.01 01 OK
22 B500B 10 0457 0 022 45 445 466 0 01 OK
Explanation of errors, warnings and notes
Index Type Description Solution
The member is not considered as a compression
N2/1 Note i .
member (normal force is relatively small or zero).
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4. Check Stress limitation

Linear calculation
Combination: SLS-Char (auto)
Coordinate system: Member
Extreme 1D: Global
Selection: B1, B2

Beam B1 Rectangle (150; 1000)
EC EN 1992-1-1:2004/AC:2008 Section 9 [dx = 0.54 m]
Member length: L=054m Concrete: C25/30
Buckling y-y L, = 54 m (sway) Bi-linear stress-strain diagram
Buckling z-z L, = 54 m (sway) Exposure class: XC3
S = 19684593 msm2) I.;nlg_]itudin_a:]reil!folr:cel(;lent:: 50(:13
- T — $ 48 b) i-linear with an inclined top branc ,
1000 $8/109 mm, ns=2 218 mm + 1¢10 mm (A; = 1134 mm")
p1 = 0.756 % (8.9 kg/m)

Shear reinforcement: B 500B

Bi-linear with an inclined top branch

$8/109 mm (ng = 2) (A = 101 mm?)

pw = 0.615 % (7.25 kg/m) (Asym = 923 mm?/m)
Cover (stirrup)

Top: 30 mm

Bottom: 30 mm

Left: 30 mm
Right: 30 mm

Material characteristics

Characteristic concrete compressive strength Characteristic yield strength of longitudinal reinforcement

fu4 =25 MPa f1 = 500 MPa

Mean tensile concrete strength

fum = 2.6 MPa

Modulus of elasticity of concrete:

E.=32 GPa

32



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Forces

From FEM analysis
Characteristic values:

LC1+LC2+LC3

N=-118kN M, =-377kNm M, =0kNm
Quasi-permanent values:

LC1+LC2+0.30*LC3

Ngp = -9.17 kN M, o, =-297kNm M, = 0kNm

Angle of bending moment resultant: oy, = -90 °

Compression member
Limit axial force to consider member as compression:
Neom = - COeffeom -( foa- Ac )= -0.1- ( 16.7-106-0.15): 250 kN
Check condition:

Neg > Neom = -12 kN > -250 kN ... not compression member

Note: The member is not considered as a compression member (normal force is relatively small or zero).

Characteristic values: Nchary = -11.8 kN My charr = -3.77 kNm M cparr = 0 kNm
Quasi-permanent values: Ngor = -9.17 kN My o= -2.97 kNm M, 4, = O kNm

Angle of bending moment resultant: oy, = -90°

Summary of check
Load E E: ucC Status UC Status UC Status UC Limit Status
type [MPa] §7.2(2) §7.2(2) §7.2(3) §7.2(3) §7.2(5) §7.2(5) [-]1 I[-]
[-] Char. [-] Q.-P. [-1 Char.
Short  E. 31500 000 OFF 0.07 OK 0.01 OK 0.07 1 oK

List of errors/warnings/notes: N2/1, N5/2.

Verification of cracks in cross-section

Load Typeof E. Combi. Ngg Mgy, My, O h | Cracks
module [MPa] [kN] [kNm] [kNm] [MPa] [mm] [MPa] appear
Short  E. 31500 Char. -11.8 -3.77 0 0.907 150 2.6 NO
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Stress-strain distribution before cracking (uncracked state) - short-term load

0.03
.01

0025
-0.03

Cross-section characteristics

o 222

0.91

81
<

Load Combi. tiy t; Ai Iiy Iiz X € max Ecmin  Ocmax O min
[m] m] [m]  [ml [m'] [m] [%] [%] [MPa] [MPa]
Short Char. 110> 0 0.157 28810° 0.0132 0.081 0029 -0.034 091 -1.06
Short Q-P. 110% 0 0.157 28810° 00132 0081 0023 -0026 072 -083
Stress-strain distribution with concrete tensile strength
under quasi-permanent combination - short-term load
0.02 0.72
.01 2
-
-0.0 -2.53 = y
20 oy 2
Stress limitation in concrete
Checktype Load Nggz Mgy, Mey; yi Z o, Ocim OJ/0cim Status
[kN] [kNm] [kNm] [mm] [mm] [MPa] [MPa] [-]
§7.2(2) Char. Short -118 -3.77 0 OFF
§7.2(3) Q.-P. Short -9.17 297 0 -05 -008 -0832 -113 0074 OK
Stress limitation in non-prestressed reinforcement
Check type Load Ngg Mgy MEeg. yi Z g, O lim 0./0.im Status
[kN] [kNm] [kNm] [mm] [mm] [MPa] [MPa] [-]
§7.2(5) Char. Short -118 -3.77 0 045 003 227 400 610° OK
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.
Explanation of errors, warnings and notes
Index Type Description Solution
The member is not considered as a compression
N2/1 Note i .
member (normal force is relatively small or zero).
Check of stress limitation is not required for the Change the exposure class to XD, XS or
N5/2  Note
selected exposure class. XF.

5. Check deflection

Linear calculation
Combination: SLS-Char (auto)
Coordinate system: Member
Extreme 1D: Global

Selection: All
Beam B2 Rectangle (150; 1000)
EC EN 1992-1-1:2004/AC:2008 Section 11 [dx = 0.8 m]

Short-term stiffnesses and curvatures under total load
Settings
Long-term part of applied load = 0%

Material characteristics

Characteristic concrete compressive strength Characteristic yield strength of longitudinal reinforcement

fa=25 MPa fy = 500 MPa

Modulus of elasticity of concrete:

E. =32 GPa
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Forces

From FEM analysis
Characteristic values:

LC1+LC2+LC3

N=-698kN M, =363kNm M,=0.00kNm
Quasi-permanent values:

LC1+LC2+0.30*LC3

Ngp = -55TkN M, ., =289kNm M, , = 0.00 kNm

Angle of bending moment resultant: oy = 90 °

Compression member
Limit axial force to consider member as compression:
Neom = - COeffeom - foa- Ac )= -0.1- ( 16.7-106-0.15): 250 kN
Check condition:

Ned > Neom = -7 kN > -250kN .. not compression member

Note: The member is not considered as a compression member (normal force is relatively small or zero).

Characteristic values: Ngyar, = -6.98 KN My o, = 3.63 KNM M, o, = 0.00 kNm
Quasi-permanent values: Ngp, = -551 kN M, 4, = 2.89 kNm M, q,, = 0.00 kNm

Angle of bending moment resultant: o, = 90 °

Calculation of £

Mean tensile concrete strength
fam = 2.6 MPa
oy =899°
h=0.151Tm
feteff = fam = 2.6 MPa
Strength in concrete, when crack is appeared

feerf = 2.6 MPa
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Cross-section characteristics

Type of t, A Iy 1, X A A% A,

component [m] [m] [m] [m]1 [m]l [m [m]1 [m] [m7]
Linear 0 0 015 281-10° 00125 0.079 - - -
Uncracked 1107 0 04157 28810° 00132 008 50310° 631-10° 1.1310°
Cracked 510° 0049 00355 30.1-10° 3.06-10° 0.029 1.13-10° 0 11310°

Check of concrete stresses and calculation of cracking forces

Maximal tensile stress in concrete fibre

04 =0.901 MPa

Cracking status

O < feef = 0.901 MPa < 2.6 MPa

=> No cracks appear

Ncr My cr Mz (ejp Ot fct eff . O 0 B < Ec
’ ’ ’ ’ Cracked section

[kN] [kNm] [kNm] [MPa] [MPa] [MPa] [MPa] [-] [-] [GPa]
0 0 0 0 26 NO 0 0O 1 0 315

Stress and strain distribution for verification of crack appearance for short-term load

-0.03

-0.99

—O.E -2 3 . Iz .
01 —
0.03 0.90
Stiffnesses
Axial stiffness EA
EA;n, = Ec-A. = 31.5-0.15 = 4725 MN
EA, = E.-A, = 31.5-0.157 = 4952 MN
EA, = E.-Ay = 31.5-0.0355 = 1117 MN
EA= 1 = 1 = 4952 MN (7.18)
¢, 1-¢ 0 _1-0 :
EA,  EA 1117 4952
. EA 4952
RatioEA = EA,. =725 =1.05
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Bending stiffness Ely
Elyin = Ec-l, = 31.5-281-10° = 8.86 MNm’
El,, = Ec-ly, = 31.5-288-10° = 9.08 MNm’
Ely = Ec- I,y = 31.5-30.1-10° = 0.948 MNm”
1 1

— — — P 2
Ely= 1< =% -0 =9.08 MN-m
Elyy  Ely, 0948 = 9.08
El 9.08
RatioEly=—"—=-"""=1.02
y El,in 886

Bending stiffness Elz
Eljin = Ec-l, = 31.5-12.5-10° = 394 MNm’
El, = Ec- Iy = 31.5-13.2-10° = 416 MNm”
Elpy = Ec-lpy = 31.5-3.06-10° = 96.3 MNm”

_ 1 B 1 B 2
El,= ¢ 1-¢ " o 1-0 =416 MN+m

+ +
Ely  El, 963 = 416

Curvatures

Concrete cross-section

1 -M -2.89 6 -
=P s =-32610°m”
fyin  Ec-ly  32-281-10

Un-cracked cross-section

1 _-M -2.89 P
= s =-31810°m’
i Bl 32.28810
Fully-cracked cross-section
-M -2, 5
Ao Me o 28 56510 m !

ry,II Ec ) Iy,II 32- 30.1'106

Resultant curvatures
1. (.ri+(1 —()-r1— =0--3.0510°+(1-0)--31810° = -31810°m"
yl

ry vl
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Stiffness ratio

tioy = — = ——=0954
fal%ux = RatioEA ~ 1.05
1 1
tiogy =~ ——=——=0947
ratlOu = RatioElz ~ 1.06
1 1
ratiou: = patiokly ~ 1.02 ~ 0270

Explanation errors/warnings and notes

Index Type  Description Solution

The member is not considered as a compression

N2/1 Note . .
member (normal force is relatively small or zero).

Long-term stiffnesses and curvatures under total load

Settings
Long-term part of applied load = 70%
Creep coefficient ¢ = 2.816

Material characteristics
Characteristic concrete compressive strength Characteristic yield strength of longitudinal reinforcement

f4 =25 MPa f; = 500 MPa

Modulus of elasticity of concrete:

fo Em _ 31.510°
C 1+@yg 1+282

=83 GPa (7.20)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Forces

From FEM analysis
Characteristic values:

LC1+LC2+LC3

N=-698kN M, =363kNm M,=0.00kNm
Quasi-permanent values:

LC1+LC2+0.30*LC3

Ngp = -55TkN M, ., =289kNm M, , = 0.00 kNm

Angle of bending moment resultant: oy = 90 °

Compression member
Limit axial force to consider member as compression:
Neom = - COeffeom - foa- Ac )= -0.1- ( 16.7-106-0.15): 250 kN
Check condition:

Ned > Neom = -7 kN > -250kN .. not compression member

Note: The member is not considered as a compression member (normal force is relatively small or zero).

Characteristic values: Ngyar, = -6.98 KN My o, = 3.63 KNM M, o, = 0.00 kNm
Quasi-permanent values: Ngp, = -551 kN M, 4, = 2.89 kNm M, q,, = 0.00 kNm

Angle of bending moment resultant: o, = 90 °

Calculation of £

Mean tensile concrete strength
fam = 2.6 MPa
oy =899°
h=0.151Tm
feteff = fam = 2.6 MPa
Strength in concrete, when crack is appeared

feerf = 2.6 MPa
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4}/22-GE’

GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.

Cross-section characteristics
Type of t, t, A Iy I, X A A A
component [m] [m] [m] [m] [mY] [m] [m] [m] [m]
Linear 0 0 0.15 281-10°% 0.0125 0.079 - - -
Uncracked 2107 0 0177 30810° 00152 008 50310° 631-10° 1.13-107
Cracked 610° 0033 00722 811-10° 64-10° 0045 631-10° 503-10° 1.13-10°

Check of concrete stresses and calculation of cracking forces
Maximal tensile stress in concrete fibre
o, = 0.846 MPa
Cracking status

O < foeff = 0.846 MPa < 2.6 MPa => No cracks appear

Ncr My cr Mz (ejp Ot fct eff . Sl 0 B ( Ec
’ ’ ’ ’ Cracked section

[kN] [kNm] [kNm] [MPa] [MPa] [MPa] [MPa] [-] [-] [GPa]
0 0 0 0 26 NO 0 0 05 0O 83

Stress and strain distribution for verification of crack appearance for long-term load

-0.11 -0.92
_0_& -10.40 ; io\ol - - : : : Iz :

—0.04 849 | - - - - -y
0.10 0.85

Stiffnesses

Axial stiffness EA
EAin = Ec-Ac = 31.5-0.15 = 4725 MN
EA, = Ecef- Al = 8.25-0.177 = 1465 MN
EA = E.ef- Acy = 8.25-0.0722 = 596 MN

1 1
EA= ¢ +1_< =0 1-0 =1465 MN (7.18)

EA, ~ EA, 596 & 1465
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Bending stiffness Ely
Elyin = Ec-l, = 31.5-281-10° = 8.86 MNm’
6 2
Ely; = Ecef- Iy = 825-308-10° = 2.54 MNm

Ely = Ecerr- lyn = 825-81.1-10° = 0.67 MNm®
1 1

— — — - 2
Ely= 1< =" 10 =2.54 MN-m
Elyy  Ely, 067 254
El 2.54
RatioEly = —— = =" =0.287
y El,in 886

Bending stiffness Elz
Eljin = Ec-l, = 31.5-12.5-10° = 394 MNm’
El, = Ece- by = 8.25-15.2-10° = 125 MNm’
Elpy = Ecefr- by = 8.25-6.4-10° = 52.8 MNm”

_ 1 B 1 B 2
El,= ¢ 1-¢ " o 1-0 =125 MN+m

+ +
Ely  El, 528 125

Curvatures

Concrete cross-section

1 -M -2.89 3 -
= Y s =-12410"m"
ry,Iin Ec,eff ° Iy 8-281-10

Un-cracked cross-section

1 -M -2.89 3
=Y o =-11410°m"
fyi  Beet’lyr  8-308-10
Fully-cracked cross-section
-M -2, 4
T M | 2289 a0

ry,II Ec,eff' Iy,II 8-81.11 06

Resultant curvatures
1. (-%+(1 —()-r1— =0--43110%+(1-0)--1.1410% = -1.1410° m’
y.l

ry vl
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Stiffness ratio

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

tiog =~ = =323
fat%ux = RatioEA ~ 031
. 1 1
tiogy = —— = ~3.14
FallOuy = patioElz ~ 0318
ratioy; = 1 1 =349

RatioEly ~ 0.287

Explanation errors/warnings and notes

Index Type  Description Solution

The member is not considered as a compression

N2/1 Note . .
member (normal force is relatively small or zero).
Member length: L=08m Concrete: C25/30
Buckling y-y L, = 1.71 m (sway) Bi-linear stress-strain diagram
Buckling z-z L, = 8 m (sway) Exposure class: XC3

Longitudinal reinforcement: B 500B

=

150

1000

%%g%gﬁ%g Bi-linear with an inclined top branch

#8/133 mm, ns=2 218 mm + 1$10 mm (A; = 1134 mm°)
p1 = 0.756 % (8.9 kg/m)

Shear reinforcement: B 500B

Bi-linear with an inclined top branch

$8/133 mm (ng = 2) (A = 101 mmz)

pw = 0.503 % (5.92 kg/m) (Ay;m = 754 mm2/m)
Cover (stirrup)

Top: 30 mm

Bottom: 30 mm

Left: 30 mm

Right: 30 mm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Ratios
Short-term ratios

Bending stiffness Ely

El .08
RatioElys = —¥*- = % =1.02
lyin  8.86-10

Bending stiffness Elz

RatioElzs = —=* = % =1.
lin  394-10
Ratios
. 1 1
ratiOuys = patioflzs — 1.06 ~ 00
ratio,,s = 1 _ 1 =0.976
Y7 RatioElys ~ 1.02 ~
Long-term ratios
Bending stiffness Ely
El 54-10°
RatioElyl= — = 22410 _ 87
lyin  8.86-10
Bending stiffness Elz
6
Ratiolzl = — == 12210 _ 348
lin 39410
Ratios
. 1 1
ratiou = potiokll ~ 0318 >}
. 1 1
Fatiou = patioElyl ~ 0287 ~ >0
Deflections
Linear deflection

Sjiny = Uys + Uy =0+0=0mm

6Iin,z SUx+HUy= -0.0542 + -0.126 =-0.181 mm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Immediate deflection

Simm,y = Uy - ratioyy; = 0-0.947 =0 mm

Simmz = Uy - ratioy,s=-0.126 - 0.976 = -0.123 mm

Short-term deflection
Ssharty = Uys - Fatioyys = 0-0.947 = 0 mm

Sshortz = Ugs - Fatioy,s = -0.0542 - 0.976 = -0.0529 mm

Long-term + creep deflection
Siong.creepy = Uyl - Fatioy; = 0-3.14 = 0 mm

Siong,creepz = Uz - Fatio, = -0.126 - 3.49 = -0.441 mm

Creep deflection
Screepy = Uyl ( ratioyy — ratioyys )= 0- ( 3.14 - 0.947)= 0 mm
Screepz = Un~( ratioy, — ratio,s )= -0.126 - ( 3.49 - 0.976 )= -0.318 mm

Long-term deflection
6Icpng,y = 6Icpng,creep,y - 6creep,y =0-0=0mm

Siongz = Stong creepz — Ocreepz = -0.441 — -0.318 = -0.123 mm

Additional deflection
Sadd,y = Sshort,y + 6Iong,creep,y - 8imm,y =0+0-0=0mm

82dd.z = Oshortz + Olong,creepz — Oimmz = -0.0529 +-0.441 — -0.123 =-0.371 mm

Limit additional deflection

S,dd/imy = 0 MM

Total deflection
8tot,y = ashort,y + 8Iong,creep,y =0+0=0mm

Btotz = Bshortz + Olong creep,z = -0.0529 + -0.441 = -0.494 mm

Limit total deflection

6tc»t,lim,y =0mm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Basic values of deflections

Type of Ratio Ratio 8Iin 6imm 6add 6shor‘t 6Iong 6Iong+creep 5creep
deflection short[-] long[-] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
Uy 0.95 3.14 0 0 0] 0 0 0 0
u, 0.98 349 -018 -012 -037 -005 -0.12 -044 -032
Check of additional and total deflections
Type of L 8.dd  Oaddiim UCidd 8wt Siolim UCit UC L] Limit Status
deflection [m] [mm] [mm] [-] [mm] [mm] [-] [-1
Uy 08 0 0 0 0 0 0O 0 1 oK
uz 08 -037 -16 023  -049 -32 015 023 1 oK
List of errors/warnings/notes: NO
TEMELJENJE
TT1
Materials and standards
Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard
Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or
Coeff. of restriction of influence zone : 10,0 [%]
Spread Footing
Analysis for drained conditions : Standard approach
Analysis of uplift : Standard
Allowable eccentricity : 0,333
Verification methodology : Safety factors (ASD)
Safety factors
Permanent design situation
Safety factor for vertical bearing capacity : SF,=| 1,50|[-]
Safety factor for sliding resistance : SFp,=| 1,50|[-]
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Basic soil parameters

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

No. Name Pattern v Cof v i 0
] | [kPa] | [KN/m3] | [KN/m3] | [°]
1 |Glina (pretpostavka) — 19.00| 30,00/ 21,00/ 11,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

Glina (pretpostavka)

Unit weight :

y = 21,00 kN/m3

Angle of internal friction : ¢,y = 19,00 °

Cohesion of soil

Oedometric modulus :
Saturated unit weight :

Foundation

Css = 30,00 kPa
Eoea= 21,50 MPa
Y = 21,00 kN/m3

Foundation type: strip footing
Depth from original ground surface h, = 0,70 m

Depth of footing bottom d =0,60 m
Foundation thickness t = 0,60 m
Incl. of finished grade s; = 0,00 °
Incl. of footing bottom s, = 0,00 °
Overburden

Type: from geological profile

Geometry of structure

Foundation type: strip footing

Overall strip footing length = 2,00 m
Strip footing width (x) = 0,50 m
Column width in the direction of x = 0,15 m

Inserted loading is considered per unit length of continuous footing span.

Volume of strip footing

Volume of excavation

Volume of fill

= 0,30 m3/m
= 0,30 m3/m
= 0,00 m3/m
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponija dipl.ing.grad.

BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 25/30

Cylinder compressive strength f,; 25,00 MPa
Tensile strength fom = 2,60 MPa
Elasticity modulus E., = 31000,00 MPa

Longitudinal steel : BS00
Yield strength f, = 500,00 MPa

Transverse steel: B500
Yield strength f,, = 500,00 MPa

Geological profile and assigned soils

Thick fl Depth
No. 1CKIEss OLayer °P Assigned soil Pattern
t [m] z [m]
1 - 0,00 ..00 |Glina (pretpostavka) -
Load
Load N M H,
No. oa Name Type Y
new | change [KN/m] [KNm/m] [KN/m]
1 Yes 1 Design 10,04 0,00 -4,87
2 Yes 2 Design 19,12 0,00 -9,74
3 Yes 1 - service Service 7,17 0,00 -3,48
4 Yes 2 - service Service 13,66 0,00 -6,96
5 Yes 3 Design 7,47 0,00 -2,87
6 Yes 4 Design 2,96 0,00 -0,69
Global settings

Type of analysis : analysis for drained conditions

Settings of the stage of construction

Design situation : permanent
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Verification No. 1
Load case verification

e, &y c R4 Utilization .
Name Is satisfactory
[m] [m] [kPa] [kPa] [%0]
1 -0,101 0,00 55,87 296,44 28,27 Yes
2 -0,13| 0,00 110,95 229,98 72,37 Yes
3 -0,05| 0,00 36,82 373,37 14,79 Yes
4 0,00 0,00 20,08 505,62 5,96 Yes

Analysis carried out with automatic selection of the most unfavourable load cases.

Computed self weight of strip foundation G = 6,90 kN/m
Computed weight of overburden Z = 0,00 kN/m

Vertical bearing capacity check

Shape of contact stress : rectangle

Most unfavorable load case No. 2. (2)
Parameters of slip surface below foundation:
Depth of slip surface zy, = 0,56 m
Length of slip surface 1, = 1,45 m

Design bearing capacity of found.soil Ry = 229,98 kPa
Extreme contact stress c = 110,95 kPa

Factor of safety = 2,07 > 1,50
Bearing capacity in the vertical direction is SATISFACTORY

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,265<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e = 0,265<0,333

Eccentricity of load is SATISFACTORY

49



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Horizontal bearing capacity check

Most unfavorable load case No. 2. (2)
Earth resistance: at rest
Design magnitude of earth resistance Spq = 1,27 kN

Horizontal bearing capacity Ry, = 17,27 kN
Extreme horizontal force @ H 9,74 kN

Factor of safety = 1,77 > 1,50
Bearing capacity in the horizontal direction is SATISFACTORY
Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient «; (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.

Computed self weight of strip foundation G = 6,90 kN/m
Computed weight of overburden Z = 0,00 kN/m

Settlement of mid point of longitudinal edge = 0,4 mm
Settlement of mid point of transverse edge 1 = 0,9 mm
Settlement of mid point of transverse edge 2 = 0,5 mm

(1-max.compressed edge; 2-min.compressed edge)

Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation E4¢= 10,03 MPa
Foundation in the longitudinal direction is rigid (k=5339,00)
Foundation in the direction of width is rigid (k=667,38)

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,240<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e, = 0,240<0,333
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Eccentricity of load is SATISFACTORY
Overall settlement and rotation of foundation:
Foundation settlement = 0,6 mm

Depth of influence zone = 1,14 m

Rotation in direction of width = 0,836 (tan*1000); (4,8E-02 °)

Name : Settlement Stage - analysis : 1 -1
oG
FG
0,y0
0,60 0,60
/¢ x—
//
S ]
Vd ~
l/’
'//
’// 1.4
//
s

,

s /

d /

s /

7 1

e 2? Sigma,z
’/ A c“ ----- Sigma,or

Dimensioning No. 1

Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x

0,30m<0,30 m
Maximum offset of the foundation is smaller than 0,50 * thickness of foundation.
Reinforcement is not requiered.

Spread footing for punching shear failure check

Column normal force = 19,12 kN
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4}/22-GE’

GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.

Maximum resistance at the column perimeter

Force transferred into found. soil = 5,74 kN

Force transferred by shear strength of foundation = 13,38 kN

Considered column perimeter U = 2,00 m

Shear resistance at the column perimeter VEdmax = 0,01 MPa

Resistance at the column perimeter VRdmax = 3,60 MPa

Spread footing for punching shear is SATISFACTORY

Name : Dimensioning Stage - analysis : 1 -1
Plan: ! Punching shear - critical section:
—
B
Loading area
tranfered by RC through shear
area: 1,50E-01m?
1,p0 critical section
+X
length: 2,00m
checked sections
LA IS
>
7
0,59
Section|A-A: Section B-B:
0,60
5 prof. 10,0 mm
length 400mm, concrete cover 50mm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

TT2

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or

Coeff. of restriction of influence zone : 10,0 [%]

Spread Footing
Analysis for drained conditions : Standard approach
Analysis of uplift : Standard
Allowable eccentricity : 0,333
Verification methodology : Safety factors (ASD)

Safety factors

Permanent design situation

Safety factor for vertical bearing capacity : SF,=| 1,50|[-]
Safety factor for sliding resistance : SFp,=| 1,50|[-]

Basic soil parameters

No. Name Pattern v et U o 0
] | [kPa] | [kN/m3] | [KN/m3] | []
1 |Glina (pretpostavka) — ] 19,00/ 30,00/ 21,00/ 11,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

Glina (pretpostavka)

Unit weight : y = 21,00 kN/m3
Angle of internal friction : ¢ = 19,00 °
Cohesion of soil : Ces = 30,00 kPa

Oedometric modulus : Eoa= 21,50 MPa
Saturated unit weight : ~ y,, = 21,00 kN/m3
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Foundation

Foundation type: strip footing
Depth from original ground surface h, = 0,70 m

Depth of footing bottom d = 0,60 m
Foundation thickness t = 0,60 m
Incl. of finished grade s; = 0,00 °
Incl. of footing bottom s, = 0,00 °
Overburden

Type: from geological profile

Geometry of structure
Foundation type: strip footing

Overall strip footing length = 2,00 m
Strip footing width (x) =035 m
Column width in the direction of x = 0,15 m

Inserted loading is considered per unit length of continuous footing span.

Volume of strip footing = 0,21 m3/m
Volume of excavation = 0,21 m3/m
Volume of fill = 0,00 m3/m

Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 25/30

Cylinder compressive strength f,; = 25,00 MPa
Tensile strength fom = 2,60 MPa
Elasticity modulus E., = 31000,00 MPa

Longitudinal steel : B500
Yield strength f, = 500,00 MPa

Transverse steel: B500
Yield strength f, = 500,00 MPa
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova
Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt
4/22-GP
Zeliko Saponja dipl.ing.grad.

Geological profile and assigned soils

Thickness of layer Depth . .
No. Assigned soil Pattern
t [m] z [m]
1 - 0,00 ..00 |Glina (pretpostavka) -
Load
Load N M, H,
No. Name Type
new | change [KN/m] [KNm/m] [KN/m]
1 Yes 3 Design 7,47 0,00 -2,87
2 Yes 4 Design 2,96 0,00 -0,69
3 Yes 3 - service Service 5,34 0,00 -2,05
4 Yes 4 - service Service 2,11 0,00 -0,49
Global settings

Type of analysis : analysis for drained conditions

Settings of the stage of construction

Design situation : permanent

Verification

No. 1

Load case verification

- R Utilizati
Name ¢ g ° d rzation Is satisfactory
[m] [m] | [kPa] [kPa] [%o]
3 -0,11{ 0,00 94,09 355,41 39,71 Yes
4 -0,03| 0,00 27,65 485,69 8,54 Yes

Analysis carried out with automatic selection of the most unfavourable load cases.

Computed self weight of strip foundation G =
Z

Computed weight of overburden

Vertical bearing capacity check

Shape of contact stress : rectangle

Most unfavorable load case No. 1. (3)
Parameters of slip surface below foundation:
Depth of slip surface z;, = 0,40 m
Length of slip surface 1, = 1,02 m

4,83 kN/m
0,00 kN/m
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Design bearing capacity of found.soil Ry = 355,41 kPa
Extreme contact stress o 94,09 kPa

Factor of safety = 3,78 > 1,50
Bearing capacity in the vertical direction is SATISFACTORY

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,313<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e, = 0,313<0,333

Eccentricity of load is SATISFACTORY

Horizontal bearing capacity check
Most unfavorable load case No. 1. (3)

Earth resistance: at rest
Design magnitude of earth resistance Syq = 0,89 kN

Horizontal bearing capacity Rgq, = 9,05 kN
Extreme horizontal force @ H = 2,87 kN

Factor of safety = 3,15 > 1,50
Bearing capacity in the horizontal direction is SATISFACTORY
Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient «; (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.

Computed self weight of strip foundation G = 4,83 kN/m
Computed weight of overburden Z = 0,00 kN/m

Settlement of mid point of longitudinal edge = 0,2 mm
Settlement of mid point of transverse edge 1 = 0,4 mm
Settlement of mid point of transverse edge 2 = 0,2 mm

(1-max.compressed edge; 2-min.compressed edge)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Settlement and rotation of foundation - results
Foundation stiffness:
Computed weighted average modulus of deformation E4¢= 10,03 MPa

Foundation in the longitudinal direction is rigid (k=15565,61)
Foundation in the direction of width is rigid (k=667,38)

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,271<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e, = 0,271<0,333

Eccentricity of load is SATISFACTORY
Overall settlement and rotation of foundation:
Foundation settlement = 0,3 mm

Depth of influence zone = 0,70 m

Rotation in direction of width = 0,611 (tan*1000); (3,5E-02 °)

Name : Settlement Stage - analysis : 1 -1

OG

FG

Ve Sigma,z
Re N 7/———— Sigma,or
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Dimensioning No. 1
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x

0,15m<0,30m
Maximum offset of the foundation is smaller than 0,50 * thickness of foundation.
Reinforcement is not requiered.

Spread footing for punching shear failure check

Column normal force = 7,47 kN

Maximum resistance at the column perimeter

Force transferred into found. soil = 3,20 kN
Force transferred by shear strength of foundation = 4,27 kN
Considered column perimeter U = 2,00 m
Shear resistance at the column perimeter VEdmax = 0,00 MPa
Resistance at the column perimeter VRdmax = 3,60 MPa

Spread footing for punching shear is SATISFACTORY

Name : Dimensioning Stage - analysis : 1 -1
__ Plan: Punching shear - critical section:
—
B
Loading area
tranfered by RC through shear
area: 1,50E-01m?
1,p0 critical section
+X
length: 2,00m
checked sections
L AL A
g
Q35
Section|A-A: Section B-B:
0,60
5 prof. 10,0 mm
length 250mm, concrete cover 50mm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.

POTPORNI ZIDOVI

P71

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation : Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Base key : The base key is considered as inclined footing bottom
Allowable eccentricity : 0,333
Verification methodology : Safety factors (ASD)
Safety factors

Permanent design situation
Safety factor for overturning : SF, = 1,50([-]
Safety factor for sliding resistance : SF, = 1,50 (][]
Safety factor for bearing capacity : SF, = 1,50 ([-]

Material of structure

Unit weight y = 23,00 kN/m3

Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 20/25

Cylinder compressive strength f;, = 20,00 MPa

Tensile strength foim 2,20 MPa

Longitudinal steel : B500
Yield strength f, = 500,00 MPa

Geometry of structure

Coordinate | Depth

Nl X (m] |2 [m]
1 0,001 0,00
0,001 1,13

3 0,001 1,63
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

No. Coordinate | Depth

X [m] |Z [m]
4 -0,60| 1,63
5 -0,60| 1,13
6 -0,20| 1,13
7 -0,20| 0,00

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

The origin [0,0] is located at the most upper right point of the wall.

Wall section area = 0,53 m2.

Basic soil parameters

No. Name Pattern Pet Cof Y Yeu o
] | [kPa] | [kN/m3] | [KN/m3] | [°]

I |Glina (pretpostavka) | [ | 19,00 30,00/ 21,00 11,00 19,00

2 |Nasip iza zida B | 3550] 000/ 2000 10,00 19,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

Glina (pretpostavka)
Unit weight :

Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :

Saturated unit weight :

Nasip iza zida

Unit weight :

Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :

Saturated unit weight :

y = 21,00 kN/m3
effective

Qe = 19,00 °

Cces = 30,00 kPa

5§ = 19,00°
cohesionless

Year = 21,00 kN/m3

y = 20,00 kN/m3
effective

Qer = 35,50°

Ces = 0,00 kPa

§ = 19,00°
cohesionless

Year = 20,00 kN/m3
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Backfill

Assigned soil : Nasip iza zida
Slope = 60,00 °

Geological profile and assigned soils

Thick fl Depth
No. 1CKIEss OLayer °P Assigned soil Pattern
t [m] Z [m]
1 -| 0,00..0 |Glina (pretpostavka) -
Foundation

Type of foundation : soil from geological profile

Terrain profile

No. Coordinates | Depth
X [m] z [m]

1 0,001 0,00
2 0,301 0,00
3 1,80| -1,00
4 2,80 -1,00

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.

Water influence

Ground water table is located below the structure.

Resistance on front face of the structure

Resistance on front face of the structure: at rest

Soil on front face of the structure - Nasip iza zida
Soil thickness in front of structure h = 0,50 m
Terrain surcharge f = 1,00 kN/m2

Terrain in front of structure is flat.

Settings of the stage of construction

Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Verification No. 1

Forces acting on construction

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponija dipl.ing.grad.

Name Fror App.Pt. [t App.Pt. Design
[KN/m] z [m] [KN/m] X [m] coefficient
Weight - wall 0,00 -0,60 0,39 1,000
FF resistance -1,05 -0,17 0,00 1,000
Resistance on front face -0,21 -0,25 0,00 1,000
Active pressure 4,29 -0,84 0,60 1,000
Verification of complete wall
Check for overturning stability
Resisting moment ~ M, = 5,55 kNm/m
Overturning moment M,,, = 3,35 kNm/m
Safety factor = 1,66 > 1,50
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force H,, = 14,40 kN/m
Active horizontal force  H,, = 3,03 kN/m
Safety factor =4,76 > 1,50
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No Moment Norm. force Shear Force Eccentricity Stress
) [KNm/m] [KN/m] [KN/m] [-] [kPa]
1 1,87 13,57 3,03 0,230 41,86

Service load acting at the center of footing bottom

No Moment [ Norm. force |Shear Force
"|[kKNm/m]| [kN/m] [kN/m]
1 1,87 13,57 3,03
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Spread footing verification

Input data

Settings
Standard - safety factors

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or

Coeff. of restriction of influence zone : 10,0 [%]

Spread Footing
Analysis for drained conditions : Standard approach
Analysis of uplift : Standard
Allowable eccentricity : 0,333
Verification methodology : Safety factors (ASD)

Safety factors

Permanent design situation

Safety factor for vertical bearing capacity : SF,=| 1,50|[-]
Safety factor for sliding resistance : SF,=| 1,50|[-]

Basic soil parameters

Qer Cer Y Ysu )
] | [kPa] | [kN/m3] | [kN/m3] | [°]

No. Name Pattern

1 |Glina (pretpostavka) 19,00| 30,00 21,00 11,00| 19,00

2 |Nasip iza zida B | 3550] 000/ 2000 10,00 19,00

All soils are considered as cohesionless for at rest pressure analysis.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.

Soil parameters

Glina (pretpostavka)

Unit weight : y = 21,00 kN/m3

Angle of internal friction : ¢y = 19,00 °

Cohesion of soil : s = 30,00 kPa

Oedometric modulus : Eoa= 21,50 MPa
Saturated unit weight : vy, = 21,00 kKN/m3

Nasip iza zida

Unit weight : y = 20,00 kN/m3
Angle of internal friction : ¢, = 35,50 °
Cohesion of soil : Cof = 0,00 kPa
Oedometric modulus : Eoa= 161,00 MPa
Saturated unit weight 1 y, = 20,00 kN/m3
Foundation

Foundation type: strip footing
Depth from original ground surface h, = 1,63 m

Depth of footing bottom d =0,50 m
Foundation thickness t = 0,50 m
Incl. of finished grade s; = 0,00 °
Incl. of footing bottom s, = 0,00 °
Overburden

Type: input unit weight
Unit weight of soil above foundation = 21,00 kN/m3

Geometry of structure

Foundation type: strip footing

Overall strip footing length = 10,00 m
Strip footing width (x) = 0,60 m
Column width in the direction of x = 0,20 m

Inserted loading is considered per unit length of continuous footing span.

Volume of strip footing = 0,30 m3/m
Volume of excavation 0,30 m3/m
Volume of fill = 0,00 m3/m
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 20/25

Cylinder compressive strength f,; = 20,00 MPa
Tensile strength fom = 2,20 MPa
Elasticity modulus E.n, = 30000,00 MPa

Longitudinal steel : BS00
Yield strength f, = 500,00 MPa

Transverse steel: B500
Yield strength f,, = 500,00 MPa

Geological profile and assigned soils

Thick fl Depth
No. DR . Assigned soil Pattern
t [m] z [m]
1 - 0,00 ..00 |Glina (pretpostavka) -
Load
Load N M, H,
No. Name Type
new change [kKN/m] [KNm/m] [kKN/m]
1 Yes LC1 Design 6,67 0,36 -3,03
2 Yes LC2 Service 6,67 0,36 -3,03
Global settings
Type of analysis : analysis for drained conditions
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Load case verification
[ e R Utilizati
Name Y ° ¥ fization Is satisfactory
[m] [m] | [kPa] [kPa] [0l
LC1 -0,04| 0,00 26,06 328,21 11,91 Yes

Analysis carried out with automatic selection of the most unfavourable load cases.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Computed self weight of strip foundation G = 6,90 kN/m
Computed weight of overburden Z = 0,00 kN/m

Vertical bearing capacity check

Shape of contact stress : rectangle

Most unfavorable load case No. 1. (LC 1)
Parameters of slip surface below foundation:
Depth of slip surface z;, = 0,68 m
Length of slip surface 1, = 1,74 m

Design bearing capacity of found.soil Ry = 328,21 kPa
Extreme contact stress c = 26,06 kPa

Factor of safety = 12,60 > 1,50
Bearing capacity in the vertical direction is SATISFACTORY

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,066<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e; = 0,066<0,333

Eccentricity of load is SATISFACTORY

Horizontal bearing capacity check

Most unfavorable load case No. 1. (LC 1)
Earth resistance: not considered

Horizontal bearing capacity Ry, = 20,30 kN
Extreme horizontal force @ H 3,03 kN

Factor of safety = 6,70 > 1,50
Bearing capacity in the horizontal direction is SATISFACTORY
Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient «; (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Computed self weight of strip foundation G = 6,90 kN/m
Computed weight of overburden Z = 0,00 kN/m

Settlement of mid point of longitudinal edge = 0,1 mm
Settlement of mid point of transverse edge 1 = 0,2 mm
Settlement of mid point of transverse edge 2 = 0,0 mm

(1-max.compressed edge; 2-min.compressed edge)

Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation E4¢= 10,03 MPa
Foundation in the longitudinal direction is rigid (k=1730,34)
Foundation in the direction of width is rigid (k=373,75)

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,066<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e, = 0,066<0,333

Eccentricity of load is SATISFACTORY
Overall settlement and rotation of foundation:
Foundation settlement = 0,2 mm

Depth of influence zone = 0,56 m

Rotation in direction of width = 0,307 (tan*1000); (1,8E-02 °)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise

sportova
LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.
Name : Settlement Stage - analysis : 1 -1

OG
1.63
FG
0,50 0,h0
0,56

Dimensioning No. 1
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x

6 prof. 12,0 mm, cover 50,0 mm
Cross-section width = 1,00 m
Cross-section depth = 0,50 m

Reinforcementratio p = 0,15 % > 0,13 % = puin
Position of neutral axis x = 0,03 m <027 m = Xpax
Ultimate moment Mgrgq = 127,73 kKNm > 1,09 kNm = Mgq

Cross-section is SATISFACTORY.

Spread footing for punching shear failure check
Column normal force = 6,67 kN
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4}/22-GE’

GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.

Maximum resistance at the column perimeter

Force transferred into found. soil = 2,22 kN

Force transferred by shear strength of foundation = 4,45 kN

Considered column perimeter U = 1,00 m

Shear resistance at the column perimeter VEdmax = 0,01 MPa

Resistance at the column perimeter VRdmax = 2,94 MPa

Critical section without shear reinforcement

Force transferred into found. soil = 4,69 kN
Force transferred by shear strength of foundation = 1,98 kN
Distance of section from the column = 0,22 m
Section perimeter u =100m
Shear stress at section VEa = 0,00 MPa

Shear resistance of section without shear reinforcement vgq, = 1,35 MPa

VEd < Vrae = Reinforcement is not required
Spread footing for punching shear is SATISFACTORY

Name : Dimensioning Stage - analysis : 1 -1

Plan: Punching shear - critical section:
— T T

! ]
' {
{ !
b t
I i
! b
t {
i )
b r
{ !
! t
r {
= | |
{ !
b t
r i
i b
ks 1 {
{ b
b t
{ !
! '
t {
i b
b I

} 060 1 |
L A

>
[}
r
|
o

Section A-A: Section B-B:

o

6 prof. 12,0 mm
length 500mm, concrete cover 50mm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponija dipl.ing.grad.

BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Dimensioning No. 1
Wall stem check - front reinf.

Forces acting on construction

Name Fror App.Pt. Foert App.Pt. Design
[kKN/m] z [m] [KN/m] X [m] coefficient

Weight - wall 0,00 -0,56 5,19 0,10 1,000

Pressure at rest 13,41 -0,29 0,00 0,20 1,000

Wall stem check - front reinf.

Front reinforcement is not required.

Wall stem check - back reinf.

Forces acting on construction

Name Fror App.Pt. Foert App.Pt. Design
[KN/m] z [m] [KN/m] X [m] coefficient

Weight - wall 0,00 -0,56 5,19 0,10 1,000

Pressure at rest 13,41 -0,29 0,00 0,20 1,000

Wall stem check - back reinf.

Wall check at the construction joint 1,13 m from the wall crest

Reinforcement and dimensions of the cross-section

6,66 prof. 7,0 mm, cover 30,0 mm

Inputted reinforcement area = 256,3 mm2

Required reinforcement area = 216,4 mm?2

Cross-section width = 1,00 m

Cross-section height = 0,20 m

Reinforcementratio p = 0,15 % > 0,13 % = pun

Position of neutral axis x 0,02m < 0,10 m = Xy

Ultimate shear force
Ultimate moment

Vg = 73,71 kN

Cross-section is SATISFACTORY.

> 13,41 kKN = Vg
Mgy = 20,40 kNm > 3,83 kNm = My,
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT:

Wall jump check

Forces acting on construction

Zeliko Saponja dipl.ing.grad.

Name Fror App.Pt. [t App.Pt. Design
[KN/m] z [m] [KN/m] X [m] coefficient

Weight - wall 0,00 -0,60 12,10 0,39 1,000

FF resistance -1,05 -0,17 0,00 0,00 1,000

Resistance on front face -0,21 -0,25 0,00 0,00 1,000

Active pressure 4,29 -0,84 1,48 0,60 1,000

Wall jump check

Reinforcement and dimensions of the cross-section

6 prof. 12,0 mm, cover 50,0 mm

Inputted reinforcement area = 678,6 mm2

Required reinforcement area = 577,2 mm?2

Cross-section width = 1,00 m

Cross-section height = 0,50 m

Reinforcementratio p = 0,15 % > 0,13 % = puin

Position of neutral axis x = 0,03 m < 0,27 m = X

Ultimate shear force ~ Viy = 150,14 kN > 8,55 kKN = Vg4

Ultimate moment

Cross-section is SATISFACTORY.

MRd = 127,73 kNm > 3,83 kKNm = MEd
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Name : Dimensioning Stage - analysis : 1 -1

Bending moment Shear force

Max MRq2 = 20,40 kNm Max VR4 = 73,71k
MEg = 3,83 kNm Vg = 1341 kN
- 0,00 20,40 0,00
4
6.66 prof.|[7.0mm,cover 30.0mm 0,34Q' 2,282,96
1,00
183
A
XA X R AKX <
3.83 20,40 13,41
+X i }
(% 25,00 (t
[kNm]
+Z
|

6 prof. 12,0mm,cover 50,0mm

0,60

Slope stability analysis
Stability analysis

Earthquake analysis : Standard
Verification methodology : Safety factors (ASD)

Safety factors

Permanent design situation

Safety factor : SF, = 1,50(|[-]
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova
Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Interface
. Coordinates of interface points [m]
No. Interface location
X z X z X z
1 -10,00 -1,13| -0,60 -1,13| -020 -1,13
\IV/ -0,20 0,00/ 0,00 0,00 0,30 0,00
7T
0,87 0,38 1,80 1,00| 10,00 1,00
2 " 0,00 -1,13| 087 0,38
LT
3 -0,60 -1,63| 0,00 -1,63| 0,00 -1,13
0,00 0,00
4 -10,00 -1,63| -0,60 -1,63| -0,60 -1,13
v
3
Soil parameters - effective stress state
C
No. Name Pattern L of ¥
[°l [kPa] [KN/m3]
1 Glina (pretpostavka) - - 19,00 30,00 21,00
2 Nasip iza zida 35,50 0,00 20,00
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Soil parameters - uplift

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

No. Name Pattern [ L "
[kN/m3] [kN/m3] [
1 Glina (pretpostavka) 21,00
2 Nasip iza zida 20,00
Soil parameters
Glina (pretpostavka)
Unit weight : y = 21,00 kN/m3
Stress-state : effective
Angle of internal friction : ¢ = 19,00 °
Cohesion of soil : Cor = 30,00 kPa
Saturated unit weight :  y, = 21,00 kN/m3
Nasip iza zida
Unit weight : y = 20,00 kN/m3
Stress-state : effective
Angle of internal friction : ¢ = 35,50 °
Cohesion of soil : Coe = 0,00 kPa
Saturated unit weight :  y, = 20,00 kN/m3
Rigid bodies
No. Name Sample L
[KN/m3]

Material of structure

23,00
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Assigning and surfaces

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

. Coordinates of surface points [m] Assigned
No. Surface position "
X z X z soil
1 0,00 -1,13 0,87 0,38
V ( Nasip iza zida
Y 0,30 0,00 0,00 0,00
2 -0,60  -1,63 0,00 -1,63
]]7 Material of structure
+ 0,00 -1,13 0,00 0,00
&)
-0,20 0,00 -0,20  -1,13
-0,60  -1,13
3 -0,60  -1,63 -0,60  -1,13
"7 Nasip iza zida
-10,00 -1,13| -10,00 -1,63
7|
4 -10,00 -1,63| -10,00 -6,63
"7 Glina (pretpostavka)
- 10,00  -6,63 10,00 1,00
1,80 1,00 0,87 038| - - 7
0,00 -1,13 000 -L63f
-0,60  -1,63
Surcharge
Location Origin Length Width | Slope Magnitude
No. | Type Type of action 3
z [m] x [m] 1[m] b [m] al] ¢&q,LF | g2 | unit
1 |strip permanent on terrain x =-10,00 1=9,40 0,00 1,00 kN/m2
Water

Water type : No water

Tensile crack

Tensile crack not input.

Earthquake

Earthquake not included.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponija dipl.ing.grad.

Settings of the stage of construction

Design situation : permanent

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = 0,01 |[m] oy = -30,64|[°]
Center : Angles :

z= 2,26 ([m] oy = 71,35/[°]
Radius : = 3,94 |[m]

The slip surface after optimization.

Slope stability verification (Bishop)

Sum of active forces :

F,=

51,05 kN/m

Sum of passive forces : F,= 219,03 kN/m

Sliding moment : M,

201,15 kNm/m

Resisting moment : M, = 862,97 kNm/m

Factor of safety = 4,29 > 1,50

Slope stability ACCEPTABLE

Name : Analysis

Stage - analysis : 1 -1

IR AR AR AR MR AR AR RAAY
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

PZ1'

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation : Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Base key : The base key is considered as inclined footing bottom
Allowable eccentricity : 0,333
Verification methodology : Safety factors (ASD)
Safety factors

Permanent design situation
Safety factor for overturning : SF, = 1,50 ([-]
Safety factor for sliding resistance : SF, = 1,50 ([-]
Safety factor for bearing capacity : SF, = 1,50 (][]

Material of structure

Unit weight y = 23,00 kN/m3

Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 20/25

Cylinder compressive strength fy, = 20,00 MPa

Tensile strength foim 2,20 MPa

Longitudinal steel : BS00
Yield strength f, = 500,00 MPa

Geometry of structure

No. Coordinate | Depth
X [m] |Z [m]

1 0,00( 0,00

2 0,00f 1,93

3 0,00f 2,43

4 -1,201 243
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:

GRADEVINA:
LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

No. Coordinate | Depth

X [m] |Z [m]
5 -1,201 1,93
6 -0,20| 1,93
7 -0,20| 0,00

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

The origin [0,0] is located at the most upper right point of the wall.

Wall section area = 0,99 m2.

Basic soil parameters

No. Name Pattern Pet Cof Y Yeu o
] | [kPa] | [kN/m3] | [KN/m3] | [°]

I |Glina (pretpostavka) | [ | 19,00 30,00/ 21,00 11,00 19,00

2 |Nasip iza zida B | 3550] 000/ 2000  10,00{ 19,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

Glina (pretpostavka)

Unit weight :

Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :

Saturated unit weight :

Nasip iza zida
Unit weight :

Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :

Saturated unit weight :

y = 21,00 kN/m3
effective

Qe = 19,00 °

ces = 30,00 kPa

5§ = 19,00°
cohesionless

Year = 21,00 kN/m3

y = 20,00 kN/m3
effective

Qef 35,50 °

Cof 0,00 kPa

§ = 19,00°
cohesionless

Year = 20,00 kN/m3
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Backfill

Assigned soil : Nasip iza zida
Slope = 60,00 °

Geological profile and assigned soils

Thick fl Depth
No. 1CKIEss OLayer °P Assigned soil Pattern
t [m] Z [m]
1 -| 0,00..0 |Glina (pretpostavka) -
Foundation

Type of foundation : soil from geological profile

Terrain profile

No. Coordinates | Depth
X [m] z [m]

1 0,001 0,00
2 0,301 0,00
3 1,80| -1,00
4 2,80 -1,00

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.

Water influence

Ground water table is located below the structure.

Resistance on front face of the structure

Resistance on front face of the structure: at rest

Soil on front face of the structure - Nasip iza zida
Soil thickness in front of structure h = 0,50 m
Terrain surcharge f = 1,00 kN/m2

Terrain in front of structure is flat.

Settings of the stage of construction

Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Verification No. 1

Forces acting on construction

4/22-GP
Zeljko Saponija dipl.ing.grad.

Name Fror App.Pt. [t App.Pt. Design
[KN/m] z [m] [KN/m] X [m] coefficient
Weight - wall 0,00 -0,73 22,68 0,80 1,000
FF resistance -1,05 -0,17 0,00 0,00 1,000
Resistance on front face -0,21 -0,25 0,00 0,00 1,000
Active pressure 13,30 -1,12 4,58 1,20 1,000
Verification of complete wall
Check for overturning stability
Resisting moment M, = 23,54 kNm/m
Overturning moment Mg, = 14,67 kNm/m
Safety factor = 1,60 > 1,50
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force H,, = 28,91 kN/m
Active horizontal force  H,, = 12,05 kN/m
Safety factor = 2,40 > 1,50
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No Moment Norm. force Shear Force Eccentricity Stress
) [KNm/m] [KN/m] [KN/m] -1 [kPa]
1 7,49 27,26 12,05 0,229 41,89

Service load acting at the center of footing bottom

No Moment [ Norm. force |Shear Force
"|[kKNm/m]| [kN/m] [kN/m]
1 7,49 27,26 12,05
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA:
GLAVNI PROJEKTANT:

4/22-GP
Zeljko Saponija dipl.ing.grad.

Spread footing verification

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Settlement

Analysis method :
Restriction of influence zone : by percentage of Sigma,Or
Coeff. of restriction of influence zone : 10,0 [%]

Spread Footing

Analysis for drained conditions : Standard approach
Analysis of uplift : Standard

Allowable eccentricity : 0,333

Verification methodology : Safety factors (ASD)

Analysis using oedometric modulus

Safety factors
Permanent design situation
Safety factor for vertical bearing capacity : SF,=| 1,50|[-]
Safety factor for sliding resistance : SFp,=| 1,50|[-]
Basic soil parameters
No. Name Pattern (Pt Cof l Ve o
[°] [kPa] | [KN/m3] | [KN/m3] [°]
I |Glina (pretpostavka) | [ | 19,00 30,00 21,00/ 11,00/ 19,00
2 |Nasip iza zida B | 3550] 000/ 2000 10,00 19,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

Glina (pretpostavka)

Unit weight : y 21,00 kN/m3
Angle of internal friction : ¢,y = 19,00 °
Cohesion of soil : Cef 30,00 kPa
Oedometric modulus : Eoa= 21,50 MPa
Saturated unit weight : ~ y,, = 21,00 kN/m3
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Nasip iza zida

Unit weight : y = 20,00 kN/m3
Angle of internal friction : ¢, = 35,50 °
Cohesion of soil : Cof = 0,00 kPa
Oedometric modulus : Eoeq = 161,00 MPa
Saturated unit weight :  y,, = 20,00 kN/m3
Foundation

Foundation type: strip footing
Depth from original ground surface h, = 2,43 m

Depth of footing bottom d =0,50 m
Foundation thickness t =050 m
Incl. of finished grade s; = 0,00 °
Incl. of footing bottom s, = 0,00 °
Overburden

Type: input unit weight
Unit weight of soil above foundation = 21,00 kN/m3

Geometry of structure
Foundation type: strip footing

Overall strip footing length = 10,00 m
Strip footing width (x) = 1,20 m
Column width in the direction of x = 0,20 m

Inserted loading is considered per unit length of continuous footing span.

Volume of strip footing = 0,60 m3/m
Volume of excavation = 0,60 m3/m
Volume of fill = 0,00 m3/m

Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 20/25

Cylinder compressive strength f;, = 20,00 MPa
Tensile strength fom = 2,20 MPa
Elasticity modulus E.n, = 30000,00 MPa
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Longitudinal steel : B500
Yield strength f,, = 500,00 MPa

Transverse steel: B500
Yield strength f, = 500,00 MPa

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Geological profile and assigned soils

Thick fl Depth
No. DR . Assigned soil Pattern
t [m] z [m]
1 - 0,00 ..00 |Glina (pretpostavka) -
Load
Load N M H,
No. oa Name Type Y
new change [kKN/m] [KNm/m] [kKN/m]
1 Yes LC1 Design 13,46 1,46 -12,05
2 Yes LC2 Service 13,46 1,46 -12,05
Global settings
Type of analysis : analysis for drained conditions
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Load case verification
e, e R Utilizati
Name Y ° d rzation Is satisfactory
[m] [m] | [kPa] [kPa] [Yo]
LC1 -0,03| 0,00 23,82 171,63 20,82 Yes

Analysis carried out with automatic selection of the most unfavourable load cases.

Computed self weight of strip foundation G = 13,80 kN/m

Computed weight of overburden Z

0,00 kN/m
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Vertical bearing capacity check

Shape of contact stress : rectangle

Most unfavorable load case No. 1. (LC 1)
Parameters of slip surface below foundation:
Depth of slip surface zg, = 1,35 m
Length of slip surface 1, = 3,49 m

Design bearing capacity of found.soil Ry = 171,63 kPa
Extreme contact stress c = 23,82 kPa

Factor of safety = 7,21 > 1,50
Bearing capacity in the vertical direction is SATISFACTORY

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,023<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e, = 0,023<0,333

Eccentricity of load is SATISFACTORY

Horizontal bearing capacity check

Most unfavorable load case No. 1. (LC 1)
Earth resistance: not considered

Horizontal bearing capacity Ry, = 43,72 kN
Extreme horizontal force @~ H 12,05 kN

Factor of safety = 3,63 > 1,50
Bearing capacity in the horizontal direction is SATISFACTORY
Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient k; (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Computed self weight of strip foundation G = 13,80 kN/m
Computed weight of overburden Z = 0,00 kN/m

Settlement of mid point of longitudinal edge = 0,1 mm
Settlement of mid point of transverse edge I = 0,2 mm
Settlement of mid point of transverse edge 2 = 0,0 mm

(1-max.compressed edge; 2-min.compressed edge)

Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation E4¢= 10,03 MPa
Foundation in the longitudinal direction is rigid (k=216,29)
Foundation in the direction of width is rigid (k=373,75)

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,023<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e, = 0,023<0,333

Eccentricity of load is SATISFACTORY
Overall settlement and rotation of foundation:
Foundation settlement = 0,2 mm

Depth of influence zone = 0,63 m

Rotation in direction of width = 0,136 (tan*1000); (7,8E-03 ©)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise

sportova
LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.
Name : Settlement Stage - analysis : 1 -1

OG
243
FG
0,p0 0,0
0,63

Dimensioning No. 1

Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x

6 prof. 12,0 mm, cover 50,0 mm
Cross-section width = 1,00 m
Cross-section depth = 0,50 m

Reinforcementratio p = 0,15% > 0,13 % = puin
Position of neutral axis x = 0,03 m <027 m = X
Ultimate moment Mgy = 127,73 kNm > 5,95 kKNm = Mgy

Cross-section is SATISFACTORY.

Spread footing for punching shear failure check

Column normal force = 13,46 kN
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4}/22-GE’

GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.

Maximum resistance at the column perimeter

Force transferred into found. soil = 2,24 kN

Force transferred by shear strength of foundation = 11,22 kN

Considered column perimeter U = 1,00 m

Shear resistance at the column perimeter VEdmax = 0,03 MPa

Resistance at the column perimeter VRdmax = 2,94 MPa

Critical section without shear reinforcement

Force transferred into found. soil = 8,47 kN
Force transferred by shear strength of foundation = 4,99 kN
Distance of section from the column = 0,56 m
Section perimeter u =100m
Shear stress at section Vea = 0,01 MPa

Shear resistance of section without shear reinforcement vgq, = 0,54 MPa

VEd < Vrda => Reinforcement is not required
Spread footing for punching shear is SATISFACTORY

Name : Dimensioning Stage - analysis : 1 -1

_ Plan

Punching shear - critical section:
7 NN

H
8
1
!

Section A-A: [Section B-B:
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponija dipl.ing.grad.

BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Dimensioning No. 1
Wall stem check - front reinf.

Forces acting on construction

Name Fror App.Pt. Foert App.Pt. Design
[kKN/m] z [m] [KN/m] X [m] coefficient

Weight - wall 0,00 -0,96 8,87 0,10 1,000

Pressure at rest 29,74 -0,51 0,00 0,20 1,000

Wall stem check - front reinf.

Front reinforcement is not required.

Wall stem check - back reinf.

Forces acting on construction

Name Fror App.Pt. Fyert App.Pt. Design
[kN/m] Z [m] [KN/m] X [m] coefficient

Weight - wall 0,00 -0,96 8,87 0,10 1,000

Pressure at rest 29,74 -0,51 0,00 0,20 1,000

Wall stem check - back reinf.

Wall check at the construction joint 1,93 m from the wall crest

Reinforcement and dimensions of the cross-section

6,66 prof. 8,0 mm, cover 30,0 mm

Inputted reinforcement area = 334,8 mm2

Required reinforcement area = 215,8 mm?2

Cross-section width = 1,00 m

Cross-section height = 0,20 m

Reinforcementratio p = 0,20 % > 0,13 % = pun

Position of neutral axis x = 0,02 m < 0,10 m = Xpax

Ultimate shear force ~ Viq = 73,49 kN
Ultimate moment Mgy =

Cross-section is SATISFACTORY.

> 29,74 kKN = Vg
25,12 kNm > 15,24 kNm = Mg,
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Wall jump check

Forces acting on construction

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt
4/22-GP

Zeliko Saponja dipl.ing.grad.

Name Fror App.Pt. [t App.Pt. Design
[KN/m] z [m] [KN/m] X [m] coefficient

Weight - wall 0,00 -0,73 22,68 0,80 1,000

FF resistance -1,05 -0,17 0,00 0,00 1,000

Resistance on front face -0,21 -0,25 0,00 0,00 1,000

Active pressure 13,30 -1,12 4,58 1,20 1,000

Wall jump check

Reinforcement and dimensions of the cross-section

6 prof. 12,0 mm, cover 50,0 mm

Inputted reinforcement area = 678,6 mm2

Required reinforcement area = 577,2 mm?2

Cross-section width = 1,00 m

Cross-section height = 0,50 m

Reinforcementratio p = 0,15 % > 0,13 % = ppuin

Position of neutral axis x = 0,03 m < 027 m = X

Ultimate shear force ~ Viy = 150,14 kN > 15,76 KN = Vg4

Ultimate moment

Cross-section is SATISFACTORY.

Mg = 127,73 kKNm > 15,24 kKNm = Mgy
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Name : Dimensioning

Stage - analysis : 1 -1

243
1,00

6,66 prof. 7,0mm,cover 30,0mm

N

120

m,cover 50,0mm

Bending moment
Max MRq2 = 25,12 kNm
MEgq = 15,24 kNm

0,00

25,12

039942

Shear force
Max VRq = 73,49 kl
VEg = 29,74 kN

0.00

2,58

e ——
S

X
S

e

g
S

%
S
<SS

s

Slope stability analysis
Stability analysis
Earthquake analysis :

Verification methodology

Standard
: Safety factors (ASD)

Safety factors

Permanent design situation

Safety factor :

SF, =

1,50([-]
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:

BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Zeliko Saponja dipl.ing.grad.

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

Interface
. Coordinates of interface points [m]
No. Interface location
X z X z X z
1 210,00 -1,93| -120 -1,93| -020 -1,93
-0,20 0,00/ 0,00 0,00 0,30 0,00
N
< 1,62 0,88 1,80 1,00| 10,00 1,00
2 0,00 -1,93| 1,62 0,88
3 -120 2,43 0,00 -2,43| 0,00 -1,93
0,00 0,00
4 210,00 -243| -120 -243| -120 -1,93
o
r el
Soil parameters - effective stress state
C
No. Name Pattern L of ¥
[° [kPa] [KN/m3]
1 Glina (pretpostavka) - - 19,00 30,00 21,00
2 Nasip iza zida 35,50 0,00 20,00

Soil parameters - uplift
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponija dipl.ing.grad.

No. Name Pattern et e "
[kN/m3] [kN/m3] [-]
1 Glina (pretpostavka) 21,00
2 Nasip iza zida 20,00
Soil parameters
Glina (pretpostavka)
Unit weight : y = 21,00 kN/m3
Stress-state : effective
Angle of internal friction : ¢ = 19,00 °
Cohesion of soil : ces = 30,00 kPa
Saturated unit weight :  y, = 21,00 kN/m3
Nasip iza zida
Unit weight : y = 20,00 kN/m3
Stress-state : effective
Angle of internal friction : ¢ = 35,50 °
Cohesion of soil : Ccs = 0,00 kPa
Saturated unit weight :  y, = 20,00 kN/m3
Rigid bodies
No. Name Sample L
[KN/m3]
1 Material of structure 23,00
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Assigning and surfaces

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

. Coordinates of surface points [m] Assigned
No. Surface position "
X z X z soil
1 0,00 -1,93 1,62 0,88
Nasip iza zida
0,30 0,00 0,00 0,00
I
2 -1,20 2,43 0,00 -243
Material of structure
0,00 -1,93 0,00 0,00
’ -0,20 0,00 -0,20  -1,93
-1,20 -1,93
3 -1,20 243 -1,20  -1,93
Nasip iza zida
-10,00 -1,93| -10,00 -2,43
4\
4 -10,00 -2,43| -10,00 -7.43
Glina (pretpostavka)
10,00 -7,43 10,00 1,00
: 180 100| 1,62 088] r
0,00 -1,93 000 -243
-1,20 2,43
Surcharge
Location Origin Length Width | Slope Magnitude
No. | Type Type of action X
z [m] x [m] 1 [m] b [m] a[] 9,9, 5LF | q2 unit
1 |strip permanent on terrain x=-10,00 1=28,80 0,00 1,00 kN/m2

Water
Water type : No water

Tensile crack

Tensile crack not input.

Earthquake
Earthquake not included.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Settings of the stage of construction

Design situation : permanent
Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = -0,37([m] o = -29,08|[°]
Center : Angles :

z= 2,09|[m] oy = 76,29 |[°]
Radius : R= 4,60|[m]

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces: F,= 86,70 kN/m
Sum of passive forces : F,= 284,18 kN/m

Sliding moment : M,= 398,81 kNm/m
Resisting moment : M, = 1307,21 kNm/m

Factor of safety = 3,28 > 1,50
Slope stability ACCEPTABLE

Name : Analysis Stage - analysis : 1 -1
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

PZ2

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation : Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Base key : The base key is considered as inclined footing bottom
Allowable eccentricity : 0,333
Verification methodology : Safety factors (ASD)
Safety factors

Permanent design situation
Safety factor for overturning : SF, = 1,50 ([-]
Safety factor for sliding resistance : SF, = 1,50 (][]
Safety factor for bearing capacity : SFy, = 1,50 ([-]

Material of structure

Unit weight y = 23,00 kN/m3

Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 20/25

Cylinder compressive strength f;, = 20,00 MPa

Tensile strength foim 2,20 MPa

Longitudinal steel : B500
Yield strength f, = 500,00 MPa

Geometry of structure

No. Coordinate | Depth
X [m] |Z [m]

1 0,00| 0,00

2 0,00 1,13

3 0,00| 1,63

4 -0,60| 1,63

5 -0,60| 1,13
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

No. Coordinate | Depth

X [m] |Z [m]
6 -0,20 1,13
7 -0,20| 0,00

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

The origin [0,0] is located at the most upper right point of the wall.

Wall section area = 0,53 m2.

Basic soil parameters

No. Name Pattern Pet Cof Y Yeu o
] | [kPa] | [KN/m3] | [KN/m3] | [°]

I |Glina (pretpostavka) | [ | 19,00 30,00/ 21,00 11,00 19,00

2 |Nasip iza zida B | 3550] 000/ 2000 10,00 19,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

Glina (pretpostavka)
Unit weight :

Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :

Saturated unit weight :

Nasip iza zida

Unit weight :

Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Soil :

Saturated unit weight :

y = 21,00 kN/m3
effective

Qe = 19,00 °

ces = 30,00 kPa

5§ = 19,00°
cohesionless

Year = 21,00 kN/m3

y = 20,00 kN/m3
effective

Qef 35,50 °

Cof 0,00 kPa

§ = 19,00°
cohesionless

Year = 20,00 kN/m3
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INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Backfill

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Assigned soil : Nasip iza zida
Slope = 60,00 °

Geological profile and assigned soils

Zeliko Saponja dipl.ing.grad.

Thick fl Depth
No. 1CKIEss OLayer °P Assigned soil Pattern
t [m] Z [m]
1 -| 0,00..0 |Glina (pretpostavka) -
Foundation

Type of foundation : soil from geological profile

Terrain profile

Terrain behind the structure is flat.

Water influence

Ground water table is located below the structure.

Input surface surcharges

h Mag.1 Mag.2 . L h Depth
No. Surcharge Action ag ag Ord.x engt ept
new | change [KN/m2] | [KN/m2] | x [m] 1 [m] z [m]
1 | Yes permanent 2,00 on terrain
2 | Yes variable 3,00 on terrain
No. Name
1 Dodatno stalno
2 Uporabno
Resistance on front face of the structure
Resistance on front face of the structure: at rest
Soil on front face of the structure - Nasip iza zida
Soil thickness in front of structure h = 0,50 m
Terrain surcharge f = 1,00 kN/m2

Terrain in front of structure is flat.

Settings of the stage of construction
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:

BROJ PRO

GLAVNI PROJEKTANT:

JEKTA:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova
Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP
Zeliko Saponja dipl.ing.grad.

Design situation : permanent
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1

Forces acting on construction

Name Fror App.Pt. [ App.Pt. Design
[KN/m] z [m] [KN/m] X [m] coefficient
Weight - wall 0,00 -0,60 12,10 0,39 1,000
FF resistance -1,05 -0,17 0,00 0,00 1,000
Resistance on front face -0,21 -0,25 0,00 0,00 1,000
Active pressure 2,90 -0,88 1,00 0,60 1,000
Dodatno stalno 0,51 -1,06 0,32 0,60 1,000
Uporabno 0,77 -1,06 0,48 0,60 1,000
Verification of complete wall
Check for overturning stability
Resisting moment M, = 5,75 kNm/m
Overturning moment Mg, = 3,69 kNm/m
Safety factor = 1,56 > 1,50
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force H,s = 13,69 kN/m
Active horizontal force  H,, = 2,93 kN/m
Safety factor = 4,67 > 1,50
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No. Moment Norm. force Shear Force Eccentricity Stress
[KNm/m] [KN/m] [KN/m] -1 [kPa]
1 2,11 13,90 2,93 0,253 46,82

Service load acting at the center of footing bottom
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

No Moment [ Norm. force |Shear Force
"|[[kNm/m]| [kN/m] [KN/m]
1 2,11 13,90 2,93

Spread footing verification

Input data

Settings

Standard - safety factors

Materials and standards

Concrete structures :

EN 1992-1-1 (EC2)

Coefficients EN 1992-1-1 : standard

Settlement

Analysis method :

Restriction of influence zone :

Analysis using oedometric modulus
by percentage of Sigma,Or

Coeff. of restriction of influence zone : 10,0 [%]

Spread Footing

Analysis for drained conditions : Standard approach
Analysis of uplift :
Allowable eccentricity :
Verification methodology :

Standard
0,333
Safety factors (ASD)

Safety factors
Permanent design situation
Safety factor for vertical bearing capacity : SF,=| 1,50|[-]
Safety factor for sliding resistance : SFp,=| 1,50|[-]
Basic soil parameters
No. Name Pattern Pet Cof Y You 8
[°] | [kPa] | [kKN/m3] | [kN/m3] | [°]
I |Glina (pretpostavka) | [ | 19,00 30,00/ 21,00 11,00/ 19,00
2 |Nasip iza zida B | 3550] 000/ 2000 10,00 19,00
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

Glina (pretpostavka)

Unit weight : y = 21,00 kN/m3
Angle of internal friction : ¢y = 19,00 °
Cohesion of soil : s = 30,00 kPa

Oedometric modulus : Eoa= 21,50 MPa
Saturated unit weight :  y,, = 21,00 kKN/m3

Nasip iza zida

Unit weight : y = 20,00 kN/m3
Angle of internal friction : ¢, = 35,50 °
Cohesion of soil : Cof = 0,00 kPa

Oedometric modulus : Eoa= 161,00 MPa
Saturated unit weight :  y,, = 20,00 kN/m3

Foundation

Foundation type: strip footing
Depth from original ground surface h, = 1,63 m

Depth of footing bottom d =0,50 m
Foundation thickness t =050 m
Incl. of finished grade s; = 0,00 °
Incl. of footing bottom s, = 0,00 °
Overburden

Type: input unit weight
Unit weight of soil above foundation = 21,00 kN/m3

Geometry of structure

Foundation type: strip footing

Overall strip footing length = 45,00 m
Strip footing width (x) = 0,60 m
Column width in the direction of x = 0,20 m

Inserted loading is considered per unit length of continuous footing span.
Volume of strip footing = 0,30 m3/m
Volume of excavation = 0,30 m3/m

Volume of fill = 0,00 m3/m
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 20/25
Cylinder compressive strength f,;
Tensile strength

Elasticity modulus

Longitudinal steel : BS00
Yield strength f, = 500,00 MPa

Transverse steel: B500
Yield strength f,, = 500,00 MPa

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova
Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt
4/22-GP
Zeliko Saponja dipl.ing.grad.

fctm

Ecm

Geological profile and assigned soils

20,00 MPa
2,20 MPa
30000,00 MPa

Thick fl Depth
No. 1CKIEss OLayer °P Assigned soil Pattern
t [m] z [m]
1 - 0,00 ..00 |Glina (pretpostavka) -
Load
Load N M H,
No. oa Name Type Y
new change [KN/m] [KNm/m] [KN/m]
1 Yes LC1 Design 7,00 0,64 -2,93
2 Yes LC2 Service 7,00 0,64 -2,93
Global settings
Type of analysis : analysis for drained conditions
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Load case verification
e, e R Utilizati
Name Y ° d rzation Is satisfactory
[m] [m] | [kPa] [kPa] [%e]
LC1 -0,05| 0,00 27,89 336,11 12,45 Yes
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Analysis carried out with automatic selection of the most unfavourable load cases.

Computed self weight of strip foundation G = 6,90 kN/m
Computed weight of overburden Z = 0,00 kN/m

Vertical bearing capacity check

Shape of contact stress : rectangle

Most unfavorable load case No. 1. (LC 1)
Parameters of slip surface below foundation:
Depth of slip surface zg, = 0,68 m
Length of slip surface I, = 1,74 m

Design bearing capacity of found.soil Ry = 336,11 kPa
Extreme contact stress c = 27,89 kPa

Factor of safety = 12,05 > 1,50
Bearing capacity in the vertical direction is SATISFACTORY

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,085<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e, = 0,085<0,333

Eccentricity of load is SATISFACTORY

Horizontal bearing capacity check

Most unfavorable load case No. 1. (LC 1)
Earth resistance: not considered

Horizontal bearing capacity Ry, = 19,74 kN
Extreme horizontal force H = 2,93 kN

Factor of safety = 6,73 > 1,50
Bearing capacity in the horizontal direction is SATISFACTORY
Bearing capacity of foundation is SATISFACTORY

Verification No. 1

Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient «; (influence of foundation depth).
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Stress at the footing bottom considered from the finished grade.

Computed self weight of strip foundation G = 6,90 kN/m
Computed weight of overburden Z = 0,00 kN/m

Settlement of mid point of longitudinal edge = 0,1 mm
Settlement of mid point of transverse edge I = 0,2 mm
Settlement of mid point of transverse edge 2 = 0,0 mm

(1-max.compressed edge; 2-min.compressed edge)

Settlement and rotation of foundation - results
Foundation stiffness:
Computed weighted average modulus of deformation E4¢= 10,03 MPa

Foundation in the longitudinal direction is rigid (k=1730,34)
Foundation in the direction of width is rigid (k=373,75)

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,085<0,333
Max. eccentricity in direction of base width e, = 0,000<0,333
Max. overall eccentricity e, = 0,085<0,333

Eccentricity of load is SATISFACTORY
Overall settlement and rotation of foundation:
Foundation settlement = 0,2 mm

Depth of influence zone = 0,61 m

Rotation in direction of width = 0,356 (tan*1000); (2,0E-02 ©)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA:

GLAVNI PROJEKTANT:

4/22-GP
Zeljko Saponija dipl.ing.grad.

Name : Settlement

Stage - analysis : 1 -1

OG

FG

Dimensioning No. 1

Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x

6 prof. 12,0 mm, cover 50,0 mm
Cross-section width = 1,00 m
Cross-section depth = 0,50 m

Reinforcementratio p = 0,15 % > 0,13 % = pun
Position of neutral axis x = 0,03 m <027 m = Xy
Ultimate moment Mgy = 127,73 kNm > 1,20 kKNm = Mgy

Cross-section is SATISFACTORY.

Spread footing for punching shear failure check

Column normal force = 7,00 kN

Maximum resistance at the column perimeter

Force transferred into found. soil = 2,33 kN
Force transferred by shear strength of foundation = 4,67 kN
Considered column perimeter U = 1,00 m
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.

Shear resistance at the column perimeter VEdmax = 0,01 MPa

Resistance at the column perimeter VRdmax = 2,94 MPa

Critical section without shear reinforcement

Force transferred into found. soil = 4,92 kN
Force transferred by shear strength of foundation = 2,08 kN
Distance of section from the column = 0,22 m
Section perimeter u =100m
Shear stress at section Vea = 0,00 MPa

Shear resistance of section without shear reinforcement vgq, = 1,35 MPa

VEd < Vrae = Reinforcement is not required
Spread footing for punching shear is SATISFACTORY

Name : Dimensioning Stage - analysis : 1 -1

Plan: ! Punching shear - critical section
AT

Section A-A: Section B-B:
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Dimensioning No. 1

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Wall stem check - front reinf.

Forces acting on construction

Name Fror App.Pt. Fyert App.Pt. Design
[KN/m] Z [m] [kN/ml] X [m] coefficient
Weight - wall 0,00 -0,56 5,19 0,10 1,000
Pressure at rest 7,67 -0,33 0,00 0,20 1,000
Dodatno stalno 1,20 -0,50 0,00 0,20 1,000
Uporabno 1,80 -0,50 0,00 0,20 1,000

Wall stem check - front reinf.

Front reinforcement is not required.

Wall stem check - back reinf.

Forces acting on construction

Name Fhor App.Pt. [ App.Pt. Design
[KN/m] Z [m] [kN/ml] X [m] coefficient
Weight - wall 0,00 -0,56 5,19 0,10 1,000
Pressure at rest 7,67 -0,33 0,00 0,20 1,000
Dodatno stalno 1,20 -0,50 0,00 0,20 1,000
Uporabno 1,80 -0,50 0,00 0,20 1,000

Wall stem check - back reinf.

Wall check at the construction joint 1,13 m from the wall crest
Reinforcement and dimensions of the cross-section

6,66 prof. 7,0 mm, cover 30,0 mm

Inputted reinforcement area = 256,3 mm?2

Required reinforcement area = 216,4 mm?2

Cross-section width
Cross-section height

Reinforcement ratio

Position of neutral axis x
VRrd
Mpg = 20,40 kNm > 4,03 kKNm = Mgy

Ultimate shear force
Ultimate moment

1,00 m
= 0,20 m

= 0,15 % > 0513 % = Pmin
0,02 m < 0,10 m = Xmax
73,71 KN > 10,67 kN = Vg

Cross-section is SATISFACTORY.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Wall jump check

Forces acting on construction

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Name Fror App.Pt. [t App.Pt. Design
[KN/m] z [m] [KN/m] X [m] coefficient

Weight - wall 0,00 -0,60 12,10 0,39 1,000
FF resistance -1,05 -0,17 0,00 0,00 1,000
Resistance on front face -0,21 -0,25 0,00 0,00 1,000
Active pressure 2,90 -0,88 1,00 0,60 1,000
Dodatno stalno 0,51 -1,06 0,32 0,60 1,000
Uporabno 0,77 -1,06 0,48 0,60 1,000

Wall jump check

Reinforcement and dimensions of the cross-section
6 prof. 12,0 mm, cover 50,0 mm

Inputted reinforcement area =
Required reinforcement area =
Cross-section width =
Cross-section height =

Reinforcement ratio p =
Position of neutral axis x =
Ultimate shear force  Vgq =
Ultimate moment Mgy =

678,6 mm?2
577,2 mm2
1,00 m
0,50 m

0,15% >0,13% = pun
003m <027m = X
150,14 kN > 9,16 kN = Vg
127,73 kNm > 4,03 kNm = Mgq

Cross-section is SATISFACTORY.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt
4/22-GP

Zeliko Saponja dipl.ing.grad.

Name : Dimensioning

Stage - analysis : 1 -1

6.66 praf. 7.0mm,cover 30,0mm \L

+Z

6 prof. 12

0,60

Omm.cover 50.0mm

endirig moment Shear force
A = 20,40 kNm Max VRg = 73,71 kN
Ed|5 4,03 kNm VEd = 10,67 kN
0,00 20,40 0.00
519
1280
6.66 grof. 7.0mm,cover 30,0mm
7,67
lq
4,03 20,40 10,67
+X t T

t 25,00

[kNm]
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Slope stability analysis
Stability analysis

Earthquake analysis :
Verification methodology :

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponija dipl.ing.grad.

Standard
Safety factors (ASD)

Safety factors
Permanent design situation
Safety factor : SF; 1,50|[—]
Interface
. Coordinates of interface points [m]
No. Interface location
X z X z X z
1 4 -10,00 -1,13| -0,60 -1,13| -020 -1,13
i 0,20 0,00 000 000 065 0,00
10,00 0,00
2 0,00 -1,13| 0,65 0,00
7
3 7 0,60 -1,63| 0,00 -1,63| 000 -1,13
0,00 0,00
4 | 210,00 -1,63| -0,60 -1,63| -0,60 -1,13
7
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INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Soil parameters - effective stress state

¢
No. Name Pattern e of y
[°] [kPa] [KN/m3]
1 Glina (pretpostavka) 19,00 30,00 21,00
2 Nasip iza zida 35,50 0,00 20,00
Soil parameters - uplift
No. Name Pattern [ L "
[kN/m3] [kN/m3] -
1 Glina (pretpostavka) 21,00
2 Nasip iza zida 20,00

Soil parameters

Glina (pretpostavka)

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Saturated unit weight :

Nasip iza zida
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Saturated unit weight :

y = 21,00 kN/m3
effective

Pef — 19,00 ©

cor = 30,00 kPa
Year = 21,00 kKN/m3

y = 20,00 kN/m3
effective

Qer = 35,50°

css = 0,00 kPa
Year = 20,00 kN/m3
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Rigid bodies
No. Name Sample U
[KN/m3]
1 Material of structure 23,00
Assigning and surfaces
. Coordinates of surface points [m] Assigned
No. Surface position "
X z X z soil
1 7 0,00 -1,13 0,65 0,00
Y Nasip iza zida
0,00 0,00
2 1% -0,60 -1,63 0,00 -1,63
7 Material of structure
> 0,00 -1,13 0,00 0,00
-0,20 0,00 -0,20  -1,13
-0,60 -1,13
3 -0,60 -1,63 -0,60 -1,13
Nasip iza zid
2 10,00 -1,13| -10,00 -1,63| DA
4 4 -10,00 -1,63| -10,00 -6,63
Gli tpostavk
o 1000 -663| 1000 0,00 m (Pretpostavka)
0,65 0,00 0,00 -1,13| - - 7
0,00 -1,63 0,60 -163
Surcharge
Location Origin Length Width | Slope Magnitude
No. | Type Type of action .
z [m] x [m] 1[m] b [m] a ] 9,49, LF | q | unit
1 |strip permanent on terrain x=0,00 1=10,00 0,00 2,00 kN/m2
2 |strip variable on terrain x=0,00 1=10,00 0,00 3,00 kN/m2
3 |strip permanent on terrain x=-10,00 1=9,40 0,00 1,00 kN/m2
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Surcharges
No. Name
Dodatno stalno
2 Uporabno
Water

Water type : No water

Tensile crack

Tensile crack not input.

Earthquake
Earthquake not included.

Settings of the stage of construction

Design situation : permanent

Results (Stage of construction 1)

Analysis 1

Circular slip surface

Slip surface parameters

X = -0,32|[m] o = -41,21|[°]
Center : Angles :

7= 0,48|[m] oy = 77,04([°]
Radius : R= 2,14 |[m]

The slip surface after optimization.

Slope stability verification (Bishop)

Sum of active forces: F,=

23,10 kN/m

Sum of passive forces : F,= 122,51 kN/m

Sliding moment :
Resisting moment :

M, =

Factor of safety = 5,30 > 1,50
Slope stability ACCEPTABLE

49,43 kNm/m
M, = 262,18 kNm/m
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Name : Analysis

Stage - analysis : 1 -1

NN RN R RN R R RN R R RN RN
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

NADSTRESNICA TIP A

1. Model konstrukcije

-

2. Poprecni presjeci
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Type RHSCF100/50/6.0
Formcode 2 - Rectangular hollow section
Shape type Thin-walled
Item material S 235
Fabrication rolled
Colour .
Flexural buckling y-y, a a
Flexural buckling z-z
A [m?] 1.5600e-03
Ay [m?], A, [m?] 5.3889e-04| 1.0778e-03
AL [m?/m], Ao [m?/m] 2.8300e-01| 5.2613e-01
Cv.ucs [mm], czucs [mm] 25 50
a [degq] 0.00
I, [m*], I, [m%] 1.7900e-06 | 5.8700e-07
iy [mm], iz [mm] 34 19
Wely [M3], Weiz [m?] 3.5800e-05| 2.3500e-05
Wory [M3], Wpi.z [m?] 4.9413e-05| 2.9679e-05
Mply.+ [Nm], Mpiy.- [Nm] 1.16e+04 1.16e+04
Mpiz+ [Nm], Mpi.z- [Nm] 6.97e+03 6.97e+03
dy [mm], d; [mm] 0 0
It [mf], T [m€] 1.5400e-06 | 9.3750e-10
By [mm], B, [mm] 0 0
Picture
Z

y
Type SHS150/150/4.0
Formcode 2 - Rectangular hollow section
Shape type Thin-walled
Item material S 235
Fabrication rolled
Colour .
Flexural buckling y-y, a a
Flexural buckling z-z
A [m?] 2.2870e-03
A, [m?], A; [m?] 1.1593e-03| 1.1593e-03
AL [m?/m], Ao [m?/m] 5.8965e-01| 1.1508e+00
Cv.ucs [mm], Czucs [mm] 75 75
a [deg] 0.00
I, [m*], I, [m*] 8.0320e-06| 8.0320e-06
iy [mm], i [mm] 59 59
Wety [M3], Weiz [M?] 1.0710e-04| 1.0710e-04
Wiy [M3], Wpiz [m?] 1.2659e-04 | 1.2659e-04
Moiy.+ [Nm], Mpiy.- [Nm] 2.97e+04 2.97e+04
Mpl.z+ [Nm], Mpiz- [Nm] 2.97e+04 2.97e+04
dy [mm], d; [mm] 0 0
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.
It [m*], Ly [mf] 1.2680e-05| 2.5312e-08
By [mm], B, [mm] 0 0
Picture
Z

Formcode |h - Height

b - Width

s - Thickness

r - Outer radius
rl - Inner radius

A Area

Ay Shear Area in principal y-direction

A; Shear Area in principal z-direction

A Circumference per unit length

Ap Drying surface per unit length

Cy.ucs Centroid coordinate in Y-direction of
Input axis system

Czucs Centroid coordinate in Z-direction of
Input axis system

Iv.cs Second moment of area about the
YLCS axis

Izics Second moment of area about the
ZLCS axis

Ivz.ics Product moment of area in the LCS
system

a Rotation angle of the principal axis
system

Iy Second moment of area about the
principal y-axis

I Second moment of area about the
principal z-axis

iy Radius of gyration about the principal
y-axis

iz Radius of gyration about the principal
z-axis

Wely Elastic section modulus about the
principal y-axis

Wel.z Elastic section modulus about the
principal z-axis

Woly Plastic section modulus about the
principal y-axis

Woi.z Plastic section modulus about the
principal z-axis

Mpiy.+ Plastic moment about the principal y-
axis for a positive My moment

Moly.- Plastic moment about the principal y-
axis for a negative My moment

Mpiz+ Plastic moment about the principal z-
axis for a positive Mz moment

Mpi.z.- Plastic moment about the principal z-

axis for a negative Mz moment
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

3. Load cases
3.1. Load cases - LC1
Name Description Actiontype Load group Direction

Spec Load type
LC1 Self weight Permanent LG1 -Z
Self weight
3.1,

3.1.1. 1D internal forces; N

Values: N

Linear calculation

Load case: LC1

Coordinate system: Principal
Extreme 1D: Global
Selection: All

0.00 kN

U

430 w

3.1.2. 1D internal forces; M_y

Values: My

Linear calculation

Load case: LC1

Coordinate system: Principal
Extreme 1D: Global
Selection: All

g2a e
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

3.1.3. 1D internal forces; M_z

Values: Mz

Linear calculation

Load case: LC1

Coordinate system: Principal

1JD2
Extreme 1D: Global 02 |
Selection: All
02 é
Ny, C——
h A
02y,
m

3.2. Load cases - LC2
Name Description Action type Load group

Spec Load type
LC2 Dodatno stalno | Permanent LG1
Standard
3.2.
3.2.1. 1D internal forces; N
Values: N

Linear calculation
Load case: LC2
Coordinate system: Principal

D2
Extreme 1D: Global
Selection: All

e
,QB‘*N
v ﬂ X g

\
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

3.2.2. 1D internal forces; M_y

Values: My

Linear calculation

Load case: LC2

Coordinate system: Principal
Extreme 1D: Global
Selection: All

3.2.3. 1D internal forces; M_z

Values: Mz

Linear calculation

Load case: LC2

Coordinate system: Principal
Extreme 1D: Global
Selection: All

076 4/\/,7)

E
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

3.3. Load cases - LC3
Name Description Actiontype Loadgroup Masterload

LC3 Snijeg Variable LG2 None
Snow Static

3.3.

3.3.1. 1D internal forces; N

Values: N

Linear calculation
Load case: LC3

Coordinate system: Principal 02
Extreme 1D: Global
Selection: All ;

\

Vo.
.\ AA 0.02 kN
\7

\?ﬂ X g

3.3.2. 1D internal forces; M_y

Values: My

Linear calculation

Load case: LC3

Coordinate system: Principal
Extreme 1D: Global
Selection: All
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

3.3.3. 1D internal forces; M_z

Values: M:

Linear calculation

Load case: LC3

Coordinate system: Principal
Extreme 1D: Global
Selection: All

3.4. Load cases - LC4
Name Description Actiontype Loadgroup Masterload

LC4 Vjetar + Variable LG3 None
Static wind Static

3.4.

3.4.1. 1D internal forces; N

Values: N

Linear calculation

Load case: LC4

Coordinate system: Principal
Extreme 1D: Global
Selection: All

\@0.01 kN

?ﬂ X g
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

3.4.2. 1D internal forces; M_y

Values: My

Linear calculation

Load case: LC4

Coordinate system: Principal
Extreme 1D: Global
Selection: All

3.4.3. 1D internal forces; M_z

Values: Mz

Linear calculation

Load case: LC4

Coordinate system: Principal
Extreme 1D: Global
Selection: All

ST Op ‘e/\//h

oz

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

3.5. Load cases - LC5
Name Description Actiontype Loadgroup Masterload

LC5 Vjetar - Variable LG3 None
Static wind Static

3.5.

3.5.1. 1D internal forces; N

Values: N

Linear calculation
Load case: LC5
Coordinate system: Principal

Extreme 1D: Global
Selection: All oy,
= Q
et = <

s

\Y\ﬂ X

3.5.2. 1D internal forces; M_y

Values: My

Linear calculation

Load case: LC5

Coordinate system: Principal
Extreme 1D: Global
Selection: All
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3.5.3. 1D internal forces; M_z

Values: Mz

Linear calculation

Load case: LC5

Coordinate system: Principal
Extreme 1D: Global
Selection: All

i

4-/\/,)7

ﬂ X

4. Dimenzioniranje glavnih okvira

Linear calculation

Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1D: Global

Selection: All

Filter: Cross-section = Okvir - SH5150/150/4.0

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

|[Member B4 [0.000 / 2.500 m |SHS150/150/4.0 [S 235 |ULS-SetB (auto) [0.12- |

Combination key
ULS-Set B (auto) / LC1 + LC2 + 1.50*LC4 + 1.50*LC5

Partial safety factors

ymo for resistance of cross-sections 1.00
ywm for resistance to instability 1.00
ywm2 for resistance of net sections 1.25
Yield strength fy 1235.0 |MPa
Ultimate strength  |fu [360.0 |MPa
Fabrication Rolled
+.::SECTION CHECK::...

The critical check is on position 0.000 m

Internal forces Calculated Unit
Normal force NEed -0.18 kN
Shear force Vyed | 3.46 kN
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Shear force Vzed | -1.50 kN

Torsion Ted 0.00 kNm
Bending moment | Myes |1.17 kNm
Bending moment | Mged | -2.66 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

Id Type c t o1 o2 Class1 Class2 Class3
[mm] [mm] [kN/m?] [kN/m?] [-1 Limit Limit Limit
[-] [-] [-]
1 I 138 4 1.203e+04 | -3.265e+04 |-2.71 0.27 |34.50 |133.72 154.15 |379.44
3 |1 138 4 -3.337e+04 | -1.373e+04
5 |I 138 4 -1.187e+04 |3.280e+04 |-0.36 0.73 |34.50 |41.46 49.54 72.04
7 |1 138 4 3.353e+04 |1.389e+04 |0.41 1.00 |34.50 |28.00 34.00 47.69

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 3

Semi-Comp+ properties

Material coefficient € 1.00

Flange class 2 slenderness limit | Ba,v.f 34.00

Flange class 3 slenderness limit | B3y 38.00

Web class 2 slenderness limit Bayw 83.00

Web class 3 slenderness limit B3yw 124.00

Web class 2 slenderness limit Bazw 34.00

Web class 3 slenderness limit B3.zw 38.00

Web slenderness ratio c/tw 34.50

Flange slenderness ratio c/te 34.50

Reference slenderness ratio Cltrery 10.12

Reference slenderness ratio Cltrerz | 0.12

Interpolated section modulus Wiy 1.2415e-04 |m?
Interpolated section modulus W3, 1.2415e-04 |'m?

Note: The resistance for this semi-compact section has been calculated according to Semi-Comp+.

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

Cross-section area A 2.2870e-03 | m?
Compression resistance | Ncrd | 537.45 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)

Interpolated section modulus Wsy 1.2415e-04 |m3
Interpolated bending resistance | Msyrd | 29.18 kNm
Unity check 0.04 -

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

Interpolated section modulus Ws,2 1.2415e-04 | m?
Interpolated bending resistance | Mz ra | 29.18 kNm
Unity check 0.09 -
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Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Shear correction factor n 1.20

Shear area Ay 1.1435e-03 | m?

Plastic shear resistance for Vy | Vpiyrd | 155.15 kN

Unity check 0.02 -
Shear check for V.

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

Shear correction factor n 1.20

Shear area Av 1.1435e-03 | m?
Plastic shear resistance for V; | Vpizrda | 155.15 kN
Unity check 0.01 -

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

Index of fibre Fibre |1

Total torsional moment | Ted 0.0 MPa
Elastic shear resistance | Trd 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)

Interpolated moment resistance | Mn3yrd  |29.17 | kNm
reduced due to Ned

Exponent of bending ratio y a 1.66
Interpolated moment resistance | Mn3zrd | 29.17 | kNm
reduced due to Ned

Exponent of bending ratio z B 1.66

Unity check (6.41) = 0.00 + 0.02 = 0.02 -

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 according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

Id Type c t o1 0> Class2 Class3 Class
[mm] [mm] [kN/m?] [kN/m?] [-1 Limit Limit
[-] [-]
1 I 138 4 1.203e+04 -3.265e+04 |-2.71 0.27 |34.50 |133.72 154.15 379.44
3 |1 138 4 -3.337e+04 | -1.373e+04
5 |I 138 4 -1.187e+04 |3.280e+04 |-0.36 0.73 |34.50 |41.46 49.54 72.04
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Id Type c t o1 o2 Y ks a c/t Class1 Class2 Class3 Class

[mm] [mm] [kN/m?] [kN/m2] []1 [-1 [-1 [-] |Limit Limit Limit

[-] [-] [-]
7 1 138 |4 3.353e+04 |1.389e+04 | 0.41 1.00 [34.50 [28.00 [34.00 [47.69

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 3

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

Buckling parameters Yy zz

Sway type sway non-sway
System length L 2.500 2.500 m
Buckling factor Kk 1.29 0.58

Buckling length ler 3.214 1.441 m
Critical Euler load Ner 1611.67 |8015.14 kN
Slenderness A 54.23 24.32

Relative slenderness Arel 0.58 0.26

Limit slenderness Arelo [ 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).

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

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

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

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

C g and a O pre on NeCK paramete

Interaction method alternative method 1

Cross-section area A 2.2870e-03 m?
Interpolated section modulus Wiy | 1.2415e-04 m?
Interpolated section modulus Wi, |1.2415e-04 m?
Design compression force NEed 0.18 kN
Design bending moment Myes |1.17 kNm
(maximum)

Design bending moment Mzeda | -2.66 kNm
(maximum)

Characteristic compression Nrk 537.45 kN
resistance

Characteristic moment resistance | My« | 29.18 kNm
Characteristic moment resistance | Mzre | 29.18 kNm
Reduction factor Xy 1.00

Reduction factor Xz 1.00

Reduction factor X 1.00

Interaction factor Kyy 1.00

Interaction factor Kyz 0.60

Interaction factor Kzy 0.60

Interaction factor Kz 1.00

Maximum moment My eq is derived from beam B4 position 0.000 m.
Maximum moment M,gq is derived from beam B4 position 0.000 m.
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Interaction method 1 parameters

Critical Euler load Ner,y 1611.67 kN
Critical Euler load Ner,z 8015.14 kN
Elastic critical load Ner,m 147001.81 kN
Interpolated section modulus Wi,y 1.2415e-04 m3
Elastic section modulus Wely 1.0710e-04 m?
Interpolated section modulus W3, 1.2415e-04 m?
Elastic section modulus Wel,z 1.0710e-04 m3
Second moment of area Iy 8.0320e-06 m*
Second moment of area I 8.0320e-06 m*
Torsional constant It 1.2680e-05 m*
Method for equivalent moment Table A.2 Line 2 (General)

factor Cmy,0

Design bending moment My,ed 1.17 kNm
(maximum)

Maximum relative deflection [ 0.0 mm
Equivalent moment factor Cry,0 1.00

Method for equivalent moment Table A.2 Line 2 (General)

factor Cmzo

Design bending moment Mg,Ed -2.66 kNm
(maximum)

Maximum relative deflection Oy -0.1 mm
Equivalent moment factor Crmz,0 1.00

Factor Hy 1.00

Factor Yz 1.00

Factor & 135.84

Factor ar 0.00

Critical moment for uniform Mer,0 1658.39 kNm
bending

Relative slenderness Arel,0 0.13

Limit relative slenderness Arelosim | 0.38

Equivalent moment factor Crny 1.00

Equivalent moment factor Cmnz 1.00

Equivalent moment factor Crnit 1.00

Factor bir 0.00

Factor Cir 0.00

Factor dir 0.00

Factor er 0.00

Factor Wy 1.16

Factor Wz 1.16

Factor Npl 0.00

Maximum relative slenderness Arelmax | 0.58

Factor Cy 1.00

Factor G 1.00

Factor Cy 1.00

Factor Cz 1.00

Unity check (6.61) = 0.00 + 0.04 + 0.05 = 0.09 -
Unity check (6.62) = 0.00 + 0.02 + 0.09 = 0.12 -

The member satisfies the stability check.
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5. Dimenzioniranje sekundaraca

Linear calculation

Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1D: Global

Selection: All

Filter: Cross-section = Sekundarci - RHSCF100/50/6.0

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

[Member B10 [2.300 / 4.600 m | RHSCF100/50/6.0 [S 235 |ULS-SetB (auto) [0.53 - |

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.35%LC2 + 1.50*LC3 +
0.90*LC4

Partial safety factors

ymo for resistance of cross-sections 1.00
ym1 for resistance to instability 1.00
ym2 for resistance of net sections 1.25

Yield strength fy 1235.0 |MPa
Ultimate strength  |fy [360.0 |MPa
Fabrication Rolled

The critical check is on position 2.300 m

Normal force NEed -0.09 kN
Shear force Vyea | 0.00 kN
Shear force Vzeda | 0.00 kN
Torsion Ted 0.00 kNm
Bending moment | Myes | 5.99 kNm
Bending moment | Mzes | -0.08 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

01 02 Class1 Class2 Class3 Class
[mm] [kN/m?] Limit Limit Limit
1 I 6 -1.457e+05 |-1.498e+05
3 I 82 6 -1.317e+05 |1.262e+05 |-1.04 0.49 |13.67 |73.58 84.82 129.46 1
5 I 32 6 1.458e+05 1.499e+05 [0.97 1.00 |5.33 28.00 34.00 38.36 1
7 I 82 6 1.318e+05 |-1.261e+05 |-0.96 0.51 |13.67 |69.57 80.42 118.34 1

Note: The Classification limits have been set according to Semi-Comp-+.
The cross-section is classified as Class 1

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)
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Cross-section area A 1.5600e-03 | m?
Compression resistance | Ncrd | 366.60 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)

Plastic section modulus Woiy 4.9413e-05 | m?
Plastic bending moment | Mpyra | 11.61 kNm
Unity check 0.52 -

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

Plastic section modulus Wo,z 2.9679e-05 |m?
Plastic bending moment | Mpizrd | 6.97 KNm
Unity check 0.01 -

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

Design plastic moment resistance  |Mnyrd | 11.61 |kNm
reduced due to Neg

Exponent of bending ratio y a 1.66

Design plastic moment resistance | Mn,zrd | 6.97 kNm
reduced due to Neg

Exponent of bending ratio z B 1.66

Unity check (6.41) = 0.33 + 0.00 = 0.33 -

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 2.300 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

t 01 o2 Class2 Class3 Class
[mm] [kN/m?] [kN/m?] [-1 Limit Limit

1 I 32 6 -1.457e+05 |-1.498e+05

3 I 82 6 -1.317e+05 |1.262e+05 |[-1.04 0.49 |13.67 |73.58 84.82 129.46 1

5 I 32 6 1.458e+05 1.499e+05 [0.97 1.00 |5.33 28.00 34.00 38.36 1

7 I 82 6 1.318e+05 |-1.261e+05 |-0.96 0.51 |13.67 |69.57 80.42 118.34 1

Note: The Classification limits have been set according to Semi-Comp-+.

The cross-section is classified as Class 1

Flexural Buckling check

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

Buckling parameters yy 2z

Sway type sway non-sway
System length L 4.600 4.600 m
Buckling factor k 1.00 0.65
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Buckling parameters Yy 2z

Buckling length ler 4.600 2.993 m

Critical Euler load Ner 175.33 |135.81 kN

Slenderness A 135.80 |154.30

Relative slenderness Arel 1.45 1.64

Limit slenderness Areo [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).

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

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

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

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

ending and a a ompre on NeCK paramete

Interaction method alternative method 1
Cross-section area A 1.5600e-03 m?
Plastic section modulus Woy | 4.9413e-05 m3
Plastic section modulus Wpiz | 2.9679e-05 m?
Design compression force Ned 0.09 kN
Design bending moment Myed | 5.99 kNm
(maximum)

Design bending moment Mzea |0.15 kNm
(maximum)

Characteristic compression Nrk 366.60 kN
resistance

Characteristic moment resistance | Myr¢ [ 11.61 kNm
Characteristic moment resistance | Mzrc | 6.97 kNm
Reduction factor Xy 1.00

Reduction factor Xz 1.00

Reduction factor XLt 1.00

Interaction factor Kyy 1.00

Interaction factor Kyz 0.58

Interaction factor Kzy 0.63

Interaction factor Kz 1.00

Maximum moment My eq is derived from beam B10 position 2.300 m.
Maximum moment M_eq is derived from beam B10 position 0.000 m.

Interaction method 1 parameters

Critical Euler load Ner,y 175.33 kN
Critical Euler load Nerz 135.81 kN
Elastic critical load Ner,m 81692.58 kN
Plastic section modulus Wol,y 4.9413e-05 m?
Elastic section modulus Wel,y 3.5800e-05 m3
Plastic section modulus Wpi,z 2.9679e-05 m?
Elastic section modulus Wel,z 2.3500e-05 m?
Second moment of area I, 1.7900e-06 m*
Second moment of area I 5.8700e-07 m*
Torsional constant It 1.5400e-06 m*
Method for equivalent moment Table A.2 Line 4 (Line load)

factor Cmy,0
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Interaction method 1 parameters

Equivalent moment factor Cry,0 1.00

Method for equivalent moment Table A.2 Line 2 (General)

factor Cmz,0

Design bending moment M Ed 0.15 kNm
(maximum)

Maximum relative deflection Oy 0.9 mm
Equivalent moment factor Cmz0 1.00

Factor Hy 1.00

Factor Yz 1.00

Factor % 2982.56

Factor awr 0.14

Critical moment for uniform Mcr,0 84.60 kNm
bending

Relative slenderness Arel,0 0.37

Limit relative slenderness Areloim | 0.21

Equivalent moment factor Cry 1.00

Equivalent moment factor Cinz 1.00

Equivalent moment factor CinLt 1.00

Factor bir 0.00

Factor Cir 0.01

Factor dir 0.00

Factor et 0.01

Factor Wy 1.38

Factor W, 1.26

Factor Npl 0.00

Maximum relative slenderness Nelmax | 1.64

Factor Cy 1.00

Factor Cy 1.00

Factor Cy 1.00

Factor Cx 1.00

Unity check (6.61) = 0.00 + 0.52 + 0.01 = 0.53 -
Unity check (6.62) = 0.00 + 0.32 + 0.02 = 0.35 -

The member satisfies the stability check.

6. Reactions

Linear calculation
Combination: ULS-Set B (auto)
System: Global

Extreme: Global

Selection: All

Nodal reactions

Name Case Rx

Ry

R: My My M.

[kN] [kN] [kN] [kNm] kNm [kNm] || ||

Sn3/N5 | ULS-Set B 1.88 1.47| -2.51 -1.16 0.01 460.6| -586.1
(auto)/1

Sn1/N4 |ULS-Set B 1.06 2.06| 10.11 -2.24 0.92 0.01 -221.8 90.7
(auto)/2

Sn3/N5 | ULS-Set B 150, 3.46 0.18 -2.66 1.17 0.00| -14470.1| 6361.5
(auto)/3

Sn3/N5 | ULS-Set B -0.92| -0.85 7.69 0.46 -0.75 -0.01 59.6 -97.1
(auto)/4

Sn4/N8 | ULS-Set B 1.88| -0.08 -2.08 -0.13 1.52 0.01 60.2| -726.9
(auto)/1

Sn3/N5 | ULS-Set B -1.14 0.35 9.31 -0.44 -0.93 -0.02 -47.4 -99.9
(auto)/2

Sn2/N1 |ULS-Set B 1.14 0.35 9.31 -0.44 0.93 0.02 -47.4 99.9
(auto)/2
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

SPOJEVI

SPOJ TEMELJNE STOPE

Material
Steel S 235
Concrete C25/30
Design
Name Con N5
Description
Analysis Stress, strain/ loads in equilibrium
Beams and columns
B- Y- |a- Offs | Offs | Offs
Nam . Directi | Pitc | Rotati | etex |etey | etez | Force
e SRR U on h on [mm | [mm | [mm |sin
[°] 1| [°] | | |
1- .
B4 SIHSO1)50/150/4.O(RHSISO 0.0 0.0 |0.0 0 0 0 Eﬁsm
x15

K
M\x > /,-/
. -
h‘\\\ : /,-f”
H\“x./ ] - ,-ff
= P
A o
i
\“x\
o \\\H
B
E -
.-'-"' .
Cross-sections
| Name | Material |
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4}/22-GE’
GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.
| 1 - SHS150/150/4.0(RHS150x150) | S 235 |
Anchors
Name Bolt assembly E:::]leter fll\l/[Pa] ﬁ:;::lszs] area
M12 5.6 | M12 5.6 12 500.0 | 113
Load effects (forces in equilibrium)
N Vy |Vz | Mx My Mz
Name Member'| 11N} | [kN] | [kN] | [kNm] | [kNm] | [kNm]
ULS-Set(1) | B4 25 |-1.5 (19 0.0 -1.5 -1.2
ULS-Set(2) | B4 93 [-03 |-1.1 |0.0 0.9 -0.4
ULS-Set(3) | B4 -02 |-35 | 1.5 0.0 -1.2 -2.7
ULS-Set(4) | B4 -7.7 10.8 1-0.9 |0.0 0.7 0.5
ULS-Set(5) | B4 -8.0 [-14 |-1.0 |0.0 0.8 -1.2
ULS-Set(6) | B4 -3.3 |-3.1 | 1.1 0.0 -0.9 -2.5
ULS-Set(7) | B4 22 102 1-0.2 10.0 0.2 0.1
ULS-Set(8) | B4 -29 (03 |-03 |0.0 0.3 0.2
ULS-Set(9) | B4 2.6 |-32 1.2 0.0 -0.9 -2.5
ULS-Set(10) | B4 -6.5 |-14 0.1 0.0 -0.1 -1.2
ULS-Set(11) | B4 -49 [-1.8 |-0.6 | 0.0 0.5 -1.4
ULS-Set(12) | B4 0.6 [-1.1 |15 0.0 -1.2 -1.0
ULS-Set(13) | B4 -49 1-0.2 104 0.0 -0.3 -0.3
Foundation block
Item | Value | Unit
CB1
Dimensions 870 x 870 | mm
Depth 600 mm
Anchor M12 5.6
Anchoring length | 350 mm
Shear force transfer | Anchors
Check
Summary
Name Value Status
Analysis 100.0% OK
Plates 0.0 <5.0% OK
Anchors 59.4<100% | OK
Welds 67.2<100% | OK
Concrete block 10.7<100% | OK
Buckling Not calculated
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponija dipl.ing.grad.

BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Plates
Thickness OEd €p1 | GCEd

Name [mm] Loads [MPa] | [%] | [MPa] Status

B4 4.0 ULS-Set(3) | 184.5 | 0.0 | 0.0 OK

BP1 12.0 ULS-Set(3) | 87.5 0.0 /0.0 OK
Design data

. fy €lim

Material [MPa] | [%]

S 235 235.0 | 5.0
Symbol explanation

€p Strain

ord  Eq. stress

ocea Contact stress

fy Yield strength

&im  Limit of plastic strain

h‘a 4
\.\\Hl‘ ’-!(_‘_.-'
<
aE " ‘ o~ -.\\'\\.
- & f’fff.f H‘\\\

~G
. #
: " -

Overall check, ULS-Set(3)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

[%e]
1 150%
S >
| 100%
(5.00)
3 i
= s
-..x\‘;“ ‘::;'
i
3{ 0%
Strain check, ULS-Set(3)
-0.2
[MPa]
2350
225
200
175
150
125
100
75
50
25

i( 0.0

Equivalent stress, ULS-Set(3)

136



URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova
Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt
4/22-GP

Zeliko Saponja dipl.ing.grad.

Anchors
Neda | Vea Vra, VR, Uts
Ite Load Nrae | ¢ = Ut P Ut | Statu
DarE m s (N1 IRN Ny | N |2 (%] |7 | %] | s
] ] ] [KN] ]
ULS- 152. 35. 12.
. : Al Set(3) 6.3 109 2 62.4 | 286.1 0 7.2 . OK
g A2 ULS- 00 |1.0 |- 40.5 | 286.1 (0.0 |94 |29 |OK
Set(3)
ULS- 152. 59. 35.
I $ A3 Set(3) 10.7 | 1.0 3 - 286.1 4 7.7 9 OK
ULS- 157. 18.
A4 Set(1) 33 |0.6 ] 52.0 | 286.1 5 47 |13.6 |OK
Design data
NRras | Vras
Grade ’ ’
[KN] | [kN]
MI125.6-1 18.1 | 12.8

Symbol explanation

NEd Tension force
VEdq Resultant of shear forces Vy, Vz in bolt
Design resistance in case of concrete cone failure under tension load - EN1992-4 -
NRd,c
Cl.72.14
Design resistance in case of concrete cone failure under shear load - EN1992-4 - Cl.
VRd,c
7.2.2.5
Vraep Design resistance in case of concrete pryout failure - EN1992-4 - Cl. 7.2.2.4
Ut Utilization in tension
Uts Utilization in shear
Uty Utilization in tension and shear
Design tensile resistance of a fastener in case of steel failure - EN1992-4 - Cl.
Nras 5513
Vras  Design shear resistance in case of steel failure - EN1992-4 - C1.7.2.2.3.1
Detailed result for A3
Anchor tensile resistance (EN1992-4 - Cl. 7.2.1.3)
- _ Nm: _ _
Nepa: = 5.5 181 kKN > Nea= 107 kN
Neg: = ¢ ds - fur = 36.1 kN
Where:
c= 085 — reduction factor for cut thread
A: = 85 mm* — tensile stress area

fiz = 500.0 MPa

i = 2.00

— minimum tensile strength of the bolt

— safety factor for steel
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.
P = 12-5 =14
, where:
¥ S —

7

300.0 MPa — minimum yield strength of the bolt

Concrete breakout resistance of anchor in tension (EN1992-4 - Cl. 7.2.1.4)
The check is performed for group of anchors that form common tension breakout cone: Al,
A3, A4

o _ N _ _

Nepac = 5.7 1528 kN > Neagz = 179 kN

Nz = -1"':%,'_-:; ' j_ "WEN W Wy Wy = 275.0 kN
Where:

- — sum of tension forces of anchors with common concrete

Neag = 17.9KN breakout cone area
N = 1314 kN — characteristic strength of a fastener, remote from the effects of
o adjacent fasteners or edges of the concrete member
Noo = k- -0l

, where:

.70 — parameter accounting for anchor type and concrete condition

TR

25.0 MPa — concrete compressive strength

her = mIn(figms , max( s Z==)) =

227 mm — depth of embedment, where:

fgmp =

350 mm — anchor length embedded in concrete
Camm =

340 mm — maximum distance from the anchor to one of the three closest edges
S =

190 mm — maximum spacing between anchors
A:x = 719061 mm*  — concrete breakout cone area for group of anchors

— concrete breakout cone area for single anchor not influenced by

A% = 482400 mm?
- edges

-

.-.{3:_\'- = (3 ' .'?jl,g_f J_

, Where:

A, =

227 mm — depth of embedment
— parameter related to the distribution of stresses in the concrete

e = 1.00 due to the proximity of the fastener to an edge of the concrete

member:

yoy = 07-03-L£—=1

]__:.z‘r-.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

, where:

340 mm — minimum distance from the anchor to the edge
A, =
227 mm — depth of embedment
Wrew = 1.00 — parameter accounting for the shell spalling:
Wrew = 0.5+ 2= =]

, Where:

fgmp =

350 mm — anchor length embedded in concrete

Weex = 0.85 — mgdiﬁcation factor for anchor groups loaded eccentrically in
tension:

Weew = Wocxr W * Wey W

, Where: :

Werx W = —Te7 =

B

0.99 — modification factor that depends on eccentricity in x-direction

By =

4 mm — tension load eccentricity in x-direction
- 1 _

Wer_'.'_‘x' - T Ty

0.86 — modification factor that depends on eccentricity in y-direction

g =

55 mm — tension load eccentricity in y-direction

hey =

227 mm — depth of embedment
— parameter accounting for the effect of a compression force
between the fixture and concrete; this parameter is equal to 1 if ¢

Yuy = 1.58 < 1.5her or the ratio of the compressive force (including the

compression due to bending) to the sum of tensile forces in
anchors is smaller than 0.8

yuy = 2- 754721

, Where:

143 mm — internal lever arm
Agr =
227 mm — depth of embedment

Yae = 1.80 — safety factor for concrete

Shear resistance (EN1992-4 - C1.7.2.2.3.1)
Vra: = S55= 128 kKN > Vea= 10 kN

Vars = k- Vg, = 213 kN
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4}/22-GE’
GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.
Where:
k- =100 — coefficient for anchor steel ductility
. _ 08 4<008
T M0, A4=008
, where:
A=
0.20 — bolt grade elongation at rupture
Vir: = 213N — the characteristic shear strength
Vs = Ko - A: - fux
, Where:
:5.5 =
0.50 — coefficient for anchor resistance in shear
A=
85 mm? — tensile stress area
o=
fuk

500.0 MPa — specified ultimate strength of anchor steel
ya: = 1.67 — safety factor for steel

Concrete pryout resistance (EN1992-4 - Cl. 7.2.2.4)
The check is performed for group of anchors on common base plate

Vikep —

Veaer = 5.5 2861 kKN > TFraz= 3.8 kN

Vekep = ks * Neze = 429.1 kN
Where:
kg = 2.00 — factor taking into account fastener embedment depth

— characteristic concrete cone strength for a single fastener or

Npz, = 2148 kN :
fastener in a group

yae = 1.50 — safety factor for concrete

Interaction of tensile and shear forces in steel (EN 1992-4 - Table 7.3)

() = (F) = 036 < 1.0
Where:
Nega = 10.TKN  — design tension force
Npa: = 181kN  — fastener tensile strength
Vea = 1.0 kN — design shear force
Vza: = 128kN  — fastener shear strength

Interaction of tensile and shear forces in concrete (EN 1992-4 - Table 7.3)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Neg 315 ¢ Feg w15
(\A ':I_ 4 l'\;‘-'_ I1._

g A
Eda

0.04 <

4/22-GP
Zeljko Saponija dipl.ing.grad.

1.0

T — the largest utilization value for tension failure modes

— the largest utilization value for shear failure modes

T"— = 11%  — concrete breakout failure of anchor in tension
w—"— = 0%  — concrete pullout failure

w—“‘— = 0%  — concrete blowout failure

.—':‘— = 0% — concrete edge failure

.L - = 1%  — concrete pryout failure

Welds (Plastic redistribution)

Thro | Lengt Owrd |[€P1 | O T T Ut | Ut
Ite | Edg | ith. |n % | Load [MP | [% [l\l/[P [R«P [1%41) [% | [% | St
m e s s
[mm] | [mm] aj 1 |a] a] aj | ]
ULS- 67
BP1 | B4 | 45.0 | 573 Set(3 | 213.9 [ 0.0 [ 174.2 | 1.0 -71.7 ) " 17.1 |OK
)
Design data
Bw Gw,Rd 09¢
[-] | [MPa] | [MPa]
S23510.80 | 360.0 |259.2
Symbol explanation
€pl Strain
owkd Equivalent stress
owRrd Equivalent stress resistance
cl Perpendicular stress
T Shear stress parallel to weld axis
T Shear stress perpendicular to weld axis
0.9 ¢ Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
Ut Utilization
Utc  Weld capacity utilization
Detailed result for BP1 B4
Weld resistance check (EN 1993-1-8 4.5.3.2)
S 360. MP > Oura = (03 + 3(2 + rI:;,]-:.:' = 213. MP
' 0 a 9 a
oLza = 08ne = 2592 MPa > leLl= 1742 MPa
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

where:

fu= 3B0.0MPa  — Ultimate strength
B = 0280 — appropriate correlation factor taken from Table 4.1
yar = 1.25 — Safety factor
Stress utilization
U =max(22: 2ly= 672 %

LEd

Concrete block

c Aetr c ki Fja Ut
[mm] | [mm?*] | [MPa] | [-] | [MPa] | [%]
CB 1 | ULS-Set(3) | 18 5309 |3.6 3.00 | 33.5 10.7 | OK
Symbol explanation

C Bearing width

Acrr  Effective area

o Average stress in concrete

ki  Concentration factor

Fja  The ultimate bearing strength of the concrete block

Ut  Utilization
Detailed result for CB 1

Concrete block compressive resistance check (EN 1993-1-8 6.2.5)

N

Item | Loads Status

=37~ 3.6 MPa
Fig = o fBikiforlye = 33.5 MPa
where:

N= 19.0kN — Design normal force
Agr = 5309 mm®  — Effective area, on which the column force N is distributed
Oee = 1.00 — Long-term effects on Fcd
B; = 087 — Joint coefficient fj
E =300 — Concentration factor
fer = 25.0 MPa — Characteristic compressive concrete strength
Ye = 150 — Safety factor

Stress utilization
L= Jri = 10.7 %
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Buckling

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Buckling analysis was not calculated.

Bill of material

Manufacturing operations

143

Name Plates Shape Nr. Welds Length Bolts | Nr.
[mm] [mm] [mm]
+ 3
P12.0x270.0-270.0 (S Fillet: a = M12
BP1 235) 1 50 573.3 56 4
+ +
Welds
Type | Material Throat thickness | Leg size | Length
[mm] [mm] [mm]
Fillet | S 235 5.0 7.1 573.3
Anchors
Name Length | Drill length Count
[mm] [mm]
M12 5.6 362 350 4




URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.
SPOJ U SLJEMENU
Material
Steel S 235
Design
Name Con N6
Description
Analysis Stress, strain/ loads in equilibrium
Beams and columns
- Y- |a- Offs | Offs | Offs
Nam . Directi | Pitc | Rotati |etex |etey |etez | Force
Cross-section .
e on h on [mm | [mm | [mm |sin
[°] 1| [°] | | ]
l- .
B4 | SHS150/150/4.0(RHS150 | 0.0 0.0 |0.0 0 0 0 EES‘“
x150)
1- .
B5 | SHS150/150/4.0(RHS150 | 0.0 0.0 |0.0 0 0 0 Egsm
x150)
1- .
B7 | SHS150/150/4.0(RHS150 | 0.0 0.0 |0.0 0 0 0 Posit
x150) on
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

Cross-sections

Name Material
1 - SHS150/150/4.0(RHS150x150) | S 235
Load effects (forces in equilibrium)
N Vy |Vz |Mx My Mz
Name Member | |inJ | [kN] | [kN] | [kNm] | [KNm] | [kNm]
ULS-Set(1) | B4 30 102 (0.0 [0.0 -0.9 -0.9
B5 02 |00 |16 |0.0 -0.9 0.0
B7 -0.1 100 |13 |0.0 -0.9 0.0
ULS-Set(2) | B4 87 |-1.5 | 1.1 0.0 1.9 1.8
B5 -1.8 |-0.1 |-53 |0.0 1.8 0.0
B7 -1.2 /0.1 |-33 |0.0 1.9 0.0
ULS-Set(3) | B4 -03 1-09 (04 |[0.0 -0.3 -0.6
B5 -09 100 |03 |0.0 -0.6 0.0
B7 -04 100 |00 |0.0 -0.3 0.0
ULS-Set(4) | B4 7.1 -0.8 109 0.0 1.5 1.7
B5 -1.2 |-0.1 |-45 |0.0 1.7 0.0
B7 -1.0 10.1 |-2.6 |00 1.5 0.0
ULS-Set(5) | B4 74 |-16 1.0 [0.0 1.7 14
B5 -19 100 |-43 |0.0 1.4 0.0
B7 -1.0 |0.1 |-3.0 |0.0 1.7 0.0
ULS-Set(6) | B4 27 |-1.2 {08 0.0 04 0.1
B5 -14 1-0.1 |-1.7 /0.0 0.1 0.0
B7 -08 /0.1 |-1.0 |0.0 0.4 0.0
ULS-Set(7) | B4 1.7 |-02 (0.2 0.0 04 04
B5 -03 100 |-1.0 |0.0 0.4 0.0
B7 -02 100 |-0.7 |0.0 0.4 0.0
ULS-Set(8) | B4 2.3 -0.3 0.3 0.0 0.6 0.5
B5 -04 100 |-14 |0.0 0.5 0.0
B7 -03 100 |-09 |0.0 0.5 0.0
ULS-Set(9) | B4 2.1 -1.1 {0.7 [0.0 0.2 0.0
B5 -1.3 |-0.1 |-1.3 0.0 0.0 0.0
B7 -0.8 10.1 |-0.8 |0.0 0.2 0.0
ULS-Set(10) | B4 59 |-1.2 |1.0 |0.0 1.1 1.1
B5 -1.5 |-0.1 |-3.7 /0.0 1.1 0.0
B7 -1.1 10.1 |-2.1 /0.0 1.1 0.1
ULS-Set(11) | B4 44 |-12 (06 |0.0 1.0 0.7
B5 -14 100 |-24 |00 0.7 0.0
B7 -06 100 |-2.0 /0.0 1.0 0.0
ULS-Set(12) | B4 00 |-02 |04 |0.0 -0.2 -0.2
B5 -03 |-0.1 |-03 |0.0 -0.2 -0.1
B7 -05 /0.1 |03 |0.0 -0.2 0.1
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

ULS-Set(13) | B4 43 |-06 08 |00 0.8 0.9
B5 -0.9 |-0.1 |-2.9 |10.0 0.9 -0.1
B7 -0.9 10.1 |-1.4 0.0 0.8 0.1
ULS-Set(14) | B4 -0.6 |-0.1 103 0.0 -0.4 -0.3
B5 -0.2 |-0.1 10.1 0.0 -0.3 -0.1
B7 -04 0.1 |05 0.0 -0.4 0.1
ULS-Set(15) | B4 50 |-1.3 10.7 0.0 1.2 0.8
B5 -1.5 10.0 |-2.8 0.0 0.8 0.0
B7 -0.7 10.0 |-2.2 /0.0 1.2 0.0
ULS-Set(16) | B4 23 101 0.1 0.0 -0.7 -0.8
B5 0.1 |00 |13 0.0 -0.8 0.0
B7 -0.2 10.0 |1.1 0.0 -0.7 0.0
Check
Summary
Name Value Status
Analysis 100.0% OK
Plates 0.0<5.0% OK
Welds 24.8<100% | OK
Buckling Not calculated
GMNA Calculated
Plates
Thickness OEd €pl | GCEd
Name ] Loads [MPa] | [%] | [MPa] Status
B4 4.0 ULS-Set(2) [ 101.6 | 0.0 | 0.0 OK
B5 4.0 ULS-Set(2) | 84.8 0.0 |0.0 OK
B7 4.0 ULS-Set(2) | 76.3 0.0 [0.0 OK
STIFF1 | 8.0 ULS-Set(2) | 17.3 0.0 {0.0 OK
Design data
Material fy Elim
[MPa] | [%]
S 235 235.0 | 5.0

Symbol explanation

€pl Strain

ord  Eq. stress

oceda Contact stress
fy Yield strength

€im  Limit of plastic strain
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

[%e]
150%

100%
{5.00)

0.00 0%

Strain check, ULS-Set(2)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova
Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponija dipl.ing.grad.

-1.2
[MPa]
2350
225
200
175
150
125
100
75
50
25
P\: 0.0
Equivalent stress, ULS-Set(2)
Welds (Plastic redistribution)
Thro | Lengt OwEd | €Pl | G T T| Ut | Ut
item | P98 |atth. | Loa | vip [ 1% [MP | MP | (MP | [% | [% | St
e ds us
[mm] | [mm] aj 1 |a] a] a] 1]
ULS
B4-w - 24,
4 B5 | 45.0 | 574 Set(2 79.0 0.0 |-64.3 |-16.8 | 20.5 P 3.6 | OK
)
ULS
B4-w - 23.
3 B7 | 45.0 | 573 Set(2 82.6 (0.0 |-498 |-52 |[37.7 0 4.1 | OK
)
ULS
STIF 44.0 -
Fl B4 . 561 Set(2 189 (0.0 |1.6 108 | 1.2 53 14 0K
)
ULS
44.0 -
. 561 Set(2 224 10.0 6.5 -12.3 [ 1.2 6.2 | 1.4 | OK
)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Design data

Bw Gw,Rd 09¢
[-] [MPa] | [MPa]

S 235

0.80 | 360.0 | 259.2

Symbol explanation

€pl
Ow.Ed
Ow,Rd
(CH

T

1L
090
BW
Ut
Utc

Strain

Equivalent stress

Equivalent stress resistance

Perpendicular stress

Shear stress parallel to weld axis

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

Weld capacity utilization

Detailed result for B4-w 4 BS
Weld resistance check (EN 1993-1-8 4.5.3.2)

T pae =
L R

U1 Rd

where:
fu= 380.0MPa  — Ultimate strength

ful(Buyan) = 360. MP >  Owga = [0F +3(r + )% = 79. MP
JIu i M2 ) 0 a > O .
=09.ma = 2592 MPa > loul= 643 MPa

By = 080 — appropriate correlation factor taken from Table 4.1

yar = 1.25 — Safety factor

Stress utilization
U= max(£2£.70)= 248 %
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Buckling

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova
Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Buckling analysis was not calculated.
Bill of material
Manufacturing operations
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Name Plates Shape Nr. Welds Length Bolts | Nr.
[mm] [mm] [mm]
CUTI Fillet: a=5.0 |573.6
CUT2 Fillet:a=5.0 | 573.3
CUT3
P8.0x142.2-142.0 Double fillet:
STIFF1 (S 235) 1 a=4.0 560.8
Welds
Type Material Throat thickness | Leg size | Length
[mm] [mm] [mm]
Fillet S 235 5.0 7.1 1146.9
Double fillet | S 235 4.0 5.7 560.8




URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

TEMELJENJE

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or

Coeff. of restriction of influence zone : 10,0 [%]

Spread Footing
Analysis for drained conditions : Standard approach
Analysis of uplift : Standard
Allowable eccentricity : 0,333
Verification methodology : Safety factors (ASD)

Safety factors

Permanent design situation

Safety factor for vertical bearing capacity : SF,=| 1,50|[-]
Safety factor for sliding resistance : SFp,=| 1,50|[-]

Basic soil parameters

No. Name Pattern v et U o 0
] | [kPa] | [kN/m3] | [KN/m3] | []
1 |Glina (pretpostavka) — ] 19,00/ 30,00/ 21,00/ 11,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

Glina (pretpostavka)

Unit weight : y = 21,00 kN/m3
Angle of internal friction : ¢, = 19,00 °
Cohesion of soil : s = 30,00 kPa

Oedometric modulus : Eoeq = 21,50 MPa
Saturated unit weight :  y,, = 21,00 kN/m3

Foundation

Foundation type: centric spread footing
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Depth from original ground surface h, = 0,70 m

Depth of footing bottom
Foundation thickness
Incl. of finished grade
Incl. of footing bottom

Overburden
Type: from geological profile

Geometry of structure

d =0,60 m
t = 0,60 m
s; = 0,00 °
s, = 0,00 °

Foundation type: centric spread footing

Spread footing length
Spread footing width

x = 0,70 m
y =0,70 m

Column width in the direction of x ¢, = 0,15 m
Column width in the direction of y ¢, = 0,15 m

Spread footing volume = 0,29 m3
Volume of excavation = 0,29 m3
Volume of fill = 0,00 m3

Name : Geometry

Stage - analysis : 1 -0

0,475

+y=<

0,475

0,275 0,15 0,275

0,70
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 25/30

Cylinder compressive strength f,; = 25,00 MPa
Tensile strength fom = 2,60 MPa
Elasticity modulus E., = 31000,00 MPa

Longitudinal steel : BS00
Yield strength f, = 500,00 MPa

Transverse steel: B500
Yield strength f,, = 500,00 MPa

Geological profile and assigned soils

Thick fl Depth
No. ICKIess ot ayer °P Assigned soil Pattern
t [m] z [m]
1 - 0,00 ..00 |Glina (pretpostavka) -
Load
Load N M, M H, H
No. oa Name Type Y Y
new | change [KN] | [kNm] | [kNm] | [KN] | [KN]
I | Yes 1 Design 7,69 0,46 -0,75| -0,92| -0,85
2 | Yes 2 Design -2,51 -1,16 1,47 1,88 1,47
3 | Yes 3 Design 0,18 -1,16 1,47 1,50 3,46
4 | Yes 4 Design 9,31 -0,44 -0,93| -1,14| 0,35
5 | Yes 1 - service Service 5,49 0,33 -0,54| -0,66| -0,61
6 | Yes 2 - service Service -1,79 -0,83 1,05 1,34 1,05
7 | Yes 3 - service Service 0,13 -0,83 1,05 1,07 2,47
8 | Yes 4 - service Service 6,65 -0,31 -0,66| -0,81| 0,25
Global settings

Type of analysis : analysis for drained conditions

Settings of the stage of construction

Design situation : permanent

Verification No. 1
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Load case verification

Name & € ° Ra Utilization Is satisfactory
[m] [m] [kPa] [kPa] [%o]
1 0,01 0,00 31,00 552,17 8,42 Yes
2 -0,08 0,07 13,85 127,65 16,28 Yes
3 -0,08) -0,13 29,71 136,14 32,73 Yes
4 0,02 0,01 35,76 569,96 9,41 Yes

Analysis carried out with automatic selection of the most unfavourable load cases.

Computed weight of spread footing G = 6,76 kN
Computed weight of overburden  Z = 0,00 kN

Vertical bearing capacity check - spread footing in compression

Shape of contact stress : rectangle

Most unfavorable load case No. 3. (3)
Parameters of slip surface below foundation:
Depth of slip surface z;, = 0,79 m

Length of slip surface I, = 2,03 m

Design bearing capacity of found.soil Ry = 136,14 kPa
Extreme contact stress c = 29,71 kPa

Factor of safety = 4,58 > 1,50
Bearing capacity in the vertical direction - spread footing in compression is
SATISFACTORY

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,117<0,333
Max. eccentricity in direction of base width e, = 0,189<0,333
Max. overall eccentricity e = 0,222<0,333

Eccentricity of load is SATISFACTORY

Vertical bearing capacity check - spread footing in tension

Angle of internal friction ¢ = 19,00 °
Cohesion of soil ¢ = 30,00 kPa

Max. tensile force Nima = 2,51 kN
Uplift resistance R = 58,64 kN
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Factor of safety = 23,36 > 3,00
Bearing capacity in the vertical direction - spread footing in tension is SATISFACTORY

Horizontal bearing capacity check

Most unfavorable load case No. 3. (3)
Earth resistance: at rest
Design magnitude of earth resistance Spq = 1,78 kN

Horizontal bearing capacity Ry, = 11,18 kN
Extreme horizontal force @ H 3,77 kN

Factor of safety =2,97 > 1,50
Bearing capacity in the horizontal direction is SATISFACTORY
Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient k; (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.

Computed weight of spread footing G = 6,76 kN
Computed weight of overburden  Z = 0,00 kN

Settlement of mid point of edge x -1 = 0,2 mm
Settlement of mid point of edge x -2 = 0,1 mm
Settlement of mid point of edgey -1 = 0,2 mm
Settlement of mid point of edge y -2 = 0,1 mm
Settlement of foundation center point = 0,3 mm
Settlement of characteristic point = 0,2 mm

(1-max.compressed edge; 2-min.compressed edge)

Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation E4.= 10,03 MPa
Foundation in the longitudinal direction is rigid (k=1945,70)
Foundation in the direction of width is rigid (k=1945,70)

Verification of load eccentricity
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Max. eccentricity in direction of base length e, = 0,084<0,333
Max. eccentricity in direction of base width e, = 0,136<0,333
Max. overall eccentricity e, = 0,160<0,333

Eccentricity of load is SATISFACTORY
Overall settlement and rotation of foundation:
Foundation settlement = 0,2 mm

Depth of influence zone = 0,63 m

Rotation in direction of x = 0,065 (tan*1000); (3,7E-03 ©)
Rotation in direction of y = 0,118 (tan*1000); (6,8E-03 ©)

Name : Settlement Stage - analysis : 1 -1
OG
FG
| | 0f0
0,60 0,60
063

Sigma,z

/4/——— Sigma,or

Dimensioning No. 1
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x

0,28 m<0,30 m
Maximum offset of the foundation is smaller than 0,50 * thickness of foundation.
Reinforcement is not requiered.
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Verification of longitudinal reinforcement of foundation in the direction of y

0,28 m<0,30m
Maximum offset of the foundation is smaller than 0,50 * thickness of foundation.
Reinforcement is not requiered.

Spread footing for punching shear failure check

Column normal force =-2,51 kN

Maximum resistance at the column perimeter

Force transferred into found. soil = -0,12 kN
Force transferred by shear strength of foundation = -2,39 kN
Considered column perimeter Up = 0,60 m
Shear resistance at the column perimeter VEdmax = 0,07 MPa
Resistance at the column perimeter VRdmax = 3,060 MPa

Critical section without shear reinforcement

Force transferred into found. soil = -2,15 kN
Force transferred by shear strength of foundation = -0,36 kN
Distance of section from the column = 0,27 m
Section perimeter u = 23lIm
Shear stress at section Vea = 0,00 MPa

Shear resistance of section without shear reinforcement vgq, = 1,42 MPa

VEd < Vrd => Reinforcement is not required
Spread footing for punching shear is SATISFACTORY
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4}/22-GE’
GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.
Name : Dimensioning Stage - analysis : 1 -1
Plan: ! Punching shear - critical section:
] Y/ ,
] 7 N | Loading area
] \| tranfered by RC through shear
ofo - ‘ area: 2,25E-02m?
] length: 0,60m
A | - —-A ¢ e
g X / 7 7| checked sections
0
Section|A-A; Section|B-B
6 prof. 10,0 mm 6 prof. 10,0 mm
length 600mm, concrete cover 50mm length 600mm, concrete cover 50mm
0,60
6 prof. 10,0 mm 6 prof. 10,0 mm
length 600mm, concrete cover 50mm length 600mm, concrete cover 50mm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

NADSTRESNICA TIP B

1. Model konstrukcije

/
@ & e
/@/ <;§
e
Sl -

T

X
2. Poprecni presjeci
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

3. Cross-sections

Ay [m?], A; [m?]

AL [m?/m], Ao [m*/m]
Cv.ucs [mm], czucs [mm]
a [deg]

Iy [m], I, [m*]

iy [mmY], iz [mm]

Wel.y [m3], Wel.z [m3]
Woly [M?], Wiz [m?]
Mpiy.+ [Nm], Mpiy.- [Nm]
Mpl.z.+ [Nm], Mpl.z.- [Nm]
dy [mm], d; [mm]

It [m*], Iy [m®]

By [mm], B, [mm]
Picture

Type SHS160/160/6.0

Formcode 2 - Rectangular hollow section
Shape type Thin-walled

Item material S 235

Fabrication rolled

Colour .

Flexural buckling y-y, a a
Flexural buckling z-z

A [m?] 3.6600e-03

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Glavni nosac

1.8283e-03| 1.8283e-03
6.2500e-01| 1.2061e+00

80 80

0.00
1.4370e-05| 1.4370e-05
63 63

1.8000e-04 | 1.8000e-04
2.1000e-04| 2.1000e-04
4.94e+04 4.94e+04
4.94e+04 4.94e+04

0 0
2.2330e-05| 5.2429e-08
0 0

Type RHS80/40/3.0

Formcode 2 - Rectangular hollow section

Shape type Thin-walled

Item material S 235

Fabrication rolled

Colour .

Flexural buckling y-y, a

Flexural buckling z-z

A [m?] 6.7400e-04

A, [m?], A; [m?] 2.2275e-04| 4.4551e-04
AL [m?/m], Ao [m?/m] 2.3200e-01| 4.4565e-01
Cy.ucs [mm], Cz.ucs [mm] 20 40
a [deg] 0.00

Iy, [m*], I, [m%] 5.4200e-07 | 1.8000e-07
iy [mm], i [mm] 28 16
Wely [M3], Weiz [m3] 1.3600e-05| 9.0000e-06
Wiy [M3], Wpiz [m3] 1.6836e-05| 1.0311e-05
MpLy.+ [Nm], Mpiy.- [Nm] 3.96e+03 3.96e+03
Mpi.z+ [Nm], Mpiz- [Nm] 2.42e+03 2.42e+03
dy [mm], dz [mm] 0 0
It [m?#], I [M®] 4.3800e-07 | 1.5360e-10
By [mm], B, [mm] 0 0
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INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Picture

Type RHSCF160/80/4.0

Formcode 2 - Rectangular hollow section
Shape type Thin-walled

Item material S 235

Fabrication cold formed

Colour .

Flexural buckling y-y, C C

Flexural buckling z-z

A [m?]

Ay [m?], A; [m?]

AL [m?/m], Ap [m?/m]
Cv.ucs [mm], Cz.ucs [mm]
a [deg]

Iy [m*], I [m*]

iy [(mm], iz [mm]

Wel.y [m3], Wel.z [m3]
Wpl.y [m3], Wpl.z [m3]
Mpiy.+ [Nm], Mpiy.- [Nm]
Mpl.z.+ [Nm], Mpl.z.- [Nm]
dy [mm], d; [mm]

It [m?], I [m®]

By [mm], B, [mm]
Picture

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

1.8100e-03
6.1284e-04| 1.2257e-03
4.3600e-01| 9.1075e-01

40 80

0.00
5.9800e-06| 2.0400e-06
57 34

7.4700e-05| 5.0900e-05
9.4729e-05| 5.8295e-05
2.23e+04 2.23e+04
1.37e+04 1.37e+04

0 0

4.9400e-06| 6.5536e-09
0 0
y

pldnd O D DO
Formcode |h - Height
b - Width
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT:

Zeliko Saponja dipl.ing.grad.

s - Thickness
r - Outer radius
rl - Inner radius

A Area

Ay Shear Area in principal y-direction

A; Shear Area in principal z-direction

A Circumference per unit length

Ap Drying surface per unit length

Cy.ucs Centroid coordinate in Y-direction of
Input axis system

Cz.ucs Centroid coordinate in Z-direction of
Input axis system

Iv.ics Second moment of area about the
YLCS axis

Izics Second moment of area about the
ZLCS axis

Ivzics Product moment of area in the LCS
system

a Rotation angle of the principal axis
system

Iy Second moment of area about the
principal y-axis

I Second moment of area about the
principal z-axis

iy Radius of gyration about the principal
y-axis

iz Radius of gyration about the principal
z-axis

Wely Elastic section modulus about the
principal y-axis

Wel.; Elastic section modulus about the
principal z-axis

Woly Plastic section modulus about the
principal y-axis

Woi.z Plastic section modulus about the
principal z-axis

Mply.+ Plastic moment about the principal y-
axis for a positive My moment

Moiy.- Plastic moment about the principal y-
axis for a negative My moment

Mpiz+ Plastic moment about the principal z-
axis for a positive Mz moment

Moiz.- Plastic moment about the principal z-
axis for a negative Mz moment

dy Shear center coordinate in principal y-
direction measured from the centroid

d, Shear center coordinate in principal z-
direction measured from the centroid

It Torsional constant

Tw Warping constant

By Mono-symmetry constant about the
principal y-axis

Bz Mono-symmetry constant about the

principal z-axis
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

4. Load cases
4.1. Load cases - LC1
Name Description Actiontype Load group Direction

Spec Load type
LC1 Self weight Permanent LG1 -Z
Self weight
4.1,
4.1.1. 1D internal forces; M_y
Values: My

Linear calculation

Load case: LC1

Coordinate system: Principal
Extreme 1D: Global
Selection: All

4 E/*\/

4.1.2. 1D internal forces; N

Values: N

Linear calculation

Load case: LC1

Coordinate system: Principal
Extreme 1D: Global
Selection: All

e

il

\

> \E/x
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INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

4.1.3. 1D internal forces; V_z

Values: Vz

Linear calculation

Load case: LC1

Coordinate system: Principal
Extreme 1D: Global
Selection: All

> \E/x

4.2. Load cases - LC2

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt
4/22-GP

Zeljko Saponja dipl.ing.grad.

Name Description Action type Load group

Spec Load type
LC2 Dodatno stalno | Permanent LG1
Standard
4.2,
4.2.1. 1D internal forces; M_y
Values: My

Linear calculation

Load case: LC2

Coordinate system: Principal
Extreme 1D: Global
Selection: All
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

4.2.2. 1D internal forces; N

Values: N

Linear calculation
Load case: LC2
Coordinate system: Principal
Extreme 1D: Global
Selection: All

(o] —
F ‘ - =
sl

4.2.3. 1D internal forces; V_z

Values: Vz
Linear calculation
Load case: LC2
Coordinate system: Principal
Extreme 1D: Global
Selection: All

E/x
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

4.3. Load cases - LC3
Name Description Actiontype Loadgroup Masterload

LC3 Snijeg Variable LG2 None
Snow Static

4.3.

4.3.1. 1D internal forces; M_y

Values: My

Linear calculation

Load case: LC3

Coordinate system: Principal
Extreme 1D: Global
Selection: All

i3

4.3.2. 1D internal forces; N

Values: N

Linear calculation

Load case: LC3

Coordinate system: Principal
Extreme 1D: Global
Selection: All

WA

¥ ~ﬂx
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

4.3.3. 1D internal forces; V_z

Values: Vz

Linear calculation
Load case: LC3
Coordinate system: Principal
Extreme 1D: Global
Selection: All

Name Description Actiontype Loadgroup Masterload

LC4 Vjetar + Variable LG3 None
Static wind Static

4.4.

4.4.1. 1D internal forces; M_y

Values: My

Linear calculation

Load case: LC4

Coordinate system: Principal

Extreme 1D: Global

Selection: All

¥ ~ﬂx
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

4.4.2. 1D internal forces; N

Values: N

Linear calculation

Load case: LC4

Coordinate system: Principal
Extreme 1D: Global
Selection: All

WA\

Y

\/

ot | | —
—
v ///X _—

4.4.3. 1D internal forces; V_z

Values: Vz
Linear calculation
Load case: LC4
Coordinate system: Principal
Extreme 1D: Global
Selection: All
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

4.5. Load cases - LC5
Name Description Actiontype Loadgroup Masterload

LC5 Vjetar - Variable LG3 None
Static wind Static

4.5.
4.5.1. 1D internal forces; M_y

Values: My
Linear calculation
Load case: LC5
Coordinate system: Principal
Extreme 1D: Global
Selection: All

4.5.2, 1D internal forces; N

Values: N

Linear calculation
Load case: LC5
Coordinate system: Principal
Extreme 1D: Global
Selection: All

e Lx
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INVESTITOR:
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LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

4.5.3. 1D internal forces; V_z

Values: Vz
Linear calculation
Load case: LC5

Coordinate system: Principal

Extreme 1D: Global
Selection: All

. 4 E/‘x

\

] ]
—

L—"

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

0.76 kN

5. Dimenzioniranje glavnog okvira

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal

Extreme 1D: Global
Selection: All

Filter: Cross-section = Glavni nosac - SH5160/160/6.0

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

| Member B4 [0.000 / 2.904 m

|SHS160/160/6.0 [S 235 |ULS-SetB (auto) [0.46 - |

Combination key

0.90*LC4

ULS-Set B (auto) / 1.35%LC1 + 1.35%LC2 + 1.50*LC3 +

Partial safety factors

ymo for resistance of cross-sections

1.00

ym1 for resistance to instability

1.00

ym2 for resistance of net sections

1.25

Yield strength

235.0

MPa

Ultimate strength

fu

360.0

MPa

Fabrication

Rolled

The critical check is on position 0.000 m

Normal force Ned -0.62 kN
Shear force Vyea 10.38 kN
Shear force Vzea | 12.38 kN
Torsion Ted -0.56 kNm
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

Internal forces Calculated Unit

Bending moment | Myes | -20.41 kNm
Bending moment | Mzeq | -0.35 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

01 02 Class1 Class2 Class3 Class
[mm] [kN/m?] Limit Limit Limit
1 I 142 6 1.113e+05 1.078e+05 [0.97 1.00 |23.67 |28.00 34.00 38.42 1
3 I 142 6 9.912e+04 |-1.026e+05 |-1.03 0.49 [23.67 |73.25 84.45 128.34 1
5 I 142 6 -1.109e+05 |-1.075e+05
7 I 142 6 -9.878e+04 |1.029e+05 |-0.96 0.51 [23.67 |69.76 80.62 118.78 1

Note: The Classification limits have been set according to Semi-Comp-+.
The cross-section is classified as Class 1

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

Cross-section area A 3.6600e-03 | m?
Compression resistance | Ncrda | 860.10 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)

Plastic section modulus Woly 2.1000e-04 |m3
Plastic bending moment | Mpiyrd | 49.35 kNm
Unity check 0.41 -

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

Plastic section modulus Wiz 2.1000e-04 | m?
Plastic bending moment | Mpizrd | 49.35 KNm
Unity check 0.01 -
Shear check for Vy

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

Shear correction factor n 1.20

Shear area A, 1.8300e-03 | m?
Plastic shear resistance for Vy | Vpiyrd | 248.29 kN
Unity check 0.00 -
Shear check for V,

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

Shear correction factor n 1.20

Shear area A 1.8300e-03 | m?
Plastic shear resistance for V; | Vpizrd | 248.29 kN
Unity check 0.05 -

Torsion check
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

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

Index of fibre Fibre |1

Total torsional moment | Teq 2.0 MPa
Elastic shear resistance | Trd 135.7 |MPa
Unity check 0.01 -

Note: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

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

Design plastic moment resistance | Mnyrd | 49.35 | kNm
reduced due to Neg
Exponent of bending ratio y a 1.66
Design plastic moment resistance | Myzrd  [49.35 | kNm
reduced due to Ned
Exponent of bending ratio z B 1.66

Unity check (6.41) = 0.23 + 0.00 = 0.23 -

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 according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

01 O2 Class1 Class2 Class3 Class
[mm] [kN/m?] Limit Limit Limit
-]
1 I 142 6 1.113e+05 1.078e+05 [0.97 1.00 |23.67 |28.00 34.00 38.42 1
3 I 142 6 9.912e+04 | -1.026e+05 |-1.03 0.49 [23.67 |73.25 84.45 128.34 1
5 I 142 6 -1.109e+05 |-1.075e+05
7 I 142 6 -0.878e+04 [1.029e+05 |[-0.96 0.51 [23.67 |69.76 80.62 118.78 1

Note: The Classification limits have been set according to Semi-Comp-+.
The cross-section is classified as Class 1

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

Buckling parameters Yy 2z

Sway type sway non-sway
System length L 2.904 0.968 m
Buckling factor k 7.60 0.94

Buckling length ler 22.058 ]0.910 m
Critical Euler load Ner 61.21 35989.39 | kN
Slenderness A 352.03 | 14.52

Relative slenderness Arel 3.75 0.15

Limit slenderness Areo [0.20 0.20
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

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).

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

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

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

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

bending and d - DIMPre DI NECK Parainecers

Interaction method alternative method 1
Cross-section area A 3.6600e-03 m?
Plastic section modulus Wi,y | 2.1000e-04 m?
Plastic section modulus Wpiz | 2.1000e-04 m3
Design compression force NEed 0.62 kN
Design bending moment Myed |-20.41 kNm
(maximum)

Design bending moment Mzes |-0.35 kNm
(maximum)

Characteristic compression Nrk 860.10 kN
resistance

Characteristic moment resistance | Myr¢  |49.35 kNm
Characteristic moment resistance | Mzre | 49.35 kNm
Reduction factor Xy 1.00

Reduction factor Xz 1.00

Reduction factor XLt 1.00

Interaction factor Kyy 1.11

Interaction factor Kyz 0.47

Interaction factor Kzy 0.67

Interaction factor Kz 0.78

Maximum moment Myeq is derived from beam B4 position 0.000 m.
Maximum moment M_eq is derived from beam B4 position 0.000 m.

Interaction method 1 parameters

Critical Euler load Nery 61.21 kN
Critical Euler load Nerz 35989.39 kN
Elastic critical load Ner,r 244452.70 kN
Plastic section modulus Wol,y 2.1000e-04 m?
Elastic section modulus Wely 1.8000e-04 m?
Plastic section modulus W,z 2.1000e-04 m3
Elastic section modulus Wel,z 1.8000e-04 m3
Second moment of area I, 1.4370e-05 m*
Second moment of area I 1.4370e-05 m*
Torsional constant It 2.2330e-05 m*
Method for equivalent moment Table A.2 Line 2 (General)

factor Cmy,0

Design bending moment My ed -20.41 kNm
(maximum)

Maximum relative deflection [ -58.9 mm
Equivalent moment factor Ciny,0 1.09

Method for equivalent moment Table A.2 Line 1 (Linear)

factor Cmz,0

Ratio of end moments W -0.05

Equivalent moment factor Cinz,0 0.78
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INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.
Interaction method 1 parameters

Factor Hy 1.00

Factor Yz 1.00

Factor % 673.93

Factor awr 0.00

Critical moment for uniform Mer0 7811.44 kNm

bending

Relative slenderness Arel,0 0.08

Limit relative slenderness Arelosim | 0.23

Equivalent moment factor Crny 1.09

Equivalent moment factor Cinz 0.78

Equivalent moment factor Coir 1.00

Factor bir 0.00

Factor Cir 0.00

Factor dur 0.00

Factor e 0.00

Factor Wy 1.17

Factor W,z 1.17

Factor Npl 0.00

Maximum relative slenderness Arelmax | 3.75

Factor Cy 1.00

Factor Gy 0.99

Factor Cy 0.99

Factor Cz 1.00

Unity check (6.61) = 0.00 + 0.46 + 0.00 = 0.46 -
Unity check (6.62) = 0.00 + 0.28 + 0.01 = 0.28 -

The member satisfies the stability check.
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GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
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6. Dimenzioniranje poprecnog okvira
Linear calculation

Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1D: Global

Selection: All

Filter: Cross-section = Rubni sekundarac - RHSCF160/80/4.0

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

[Member B20 [1.067 / 2.133 m | RHSCF160/80/4.0 [S 235 |ULS-SetB (auto) [0.06 - |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.35*LC2 + 1.50*LC3 +
0.90*LC4

Partial safety factors

ymo for resistance of cross-sections 1.00
ym1 for resistance to instability 1.00
ym2 for resistance of net sections 1.25
Yield strength fy 1235.0 MPa
Ultimate strength | f, | 360.0 MPa
Fabrication Cold formed
..::SECTION CHECK::...

The critical check is on position 1.067 m

Normal force Ned 0.76 kN
Shear force Vyeda | 0.00 kN
Shear force Vzeda | 0.00 kN
Torsion Ted 0.00 kNm
Bending moment | Myes |1.36 kNm
Bending moment | Mzeqs | -0.05 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

01 02 Class1l Class2 Class3 Class
[mm] [kN/m?] Limit Limit Limit
1 I 4 -1.693e+04 | -1.846e+04
3 I 148 4 -1.767e+04 |1.513e+04 -1.17 0.46 |37.00 |78.04 89.96 145.23 1
5 I 68 4 1.611e+04 |1.764e+04 |0.91 1.00 |17.00 |28.00 34.00 39.18 1
7 I 148 4 1.684e+04 |-1.596e+04 |-0.95 0.51 |37.00 |69.07 79.90 117.20 1

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1
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Tension check
According to EN 1993-1-1 article 6.2.3 and formula (6.5)

Cross-section area A 1.8100e-03 | m?
Plastic tension resistance Np,rd | 425.35 kN
Ultimate tension resistance | Nurd | 469.15 kN
Tension resistance Ntrd 425.35 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)

9.4729e-05 |m3
22.26 kNm
0.06 -

Plastic section modulus Wiy
Plastic bending moment | Mpiy,rd
Unity check

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

5.8295e-05 |m?
13.70 kNm
0.00 -

Plastic section modulus Woi,z
Plastic bending moment | Mpi,z,rd
Unity check

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

Design plastic moment resistance | Myyra | 22.26 | kNm
reduced due to Neg

Exponent of bending ratio y a 1.66

Design plastic moment resistance | Mnzrd | 13.70 | kNm

reduced due to Ned
Exponent of bending ratio z B 1.66
Unity check (6.41) = 0.01 + 0.00 = 0.01 -

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 1.067 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

Class 3 Class
Limit

[-]

t O1 o2

[kN/m?] [kN/m?]  [-]

[mm]

1 I 68 4 -1.693e+04 | -1.846e+04

3 |1 148 4 -1.767e+04 |1.513e+04 |-1.17 0.46 |37.00 |78.04 89.96 145.23
5 I 68 4 1.611e+04 |1.764e+04 |0.91 1.00 |17.00 |28.00 34.00 39.18
7 |1 148 4 1.684e+04 |-1.596e+04 |-0.95 0.51 |37.00 |69.07 79.90 117.20

Note: The Classification limits have been set according to Semi-Comp-+.

The cross-section is classified as Class 1

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

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

The member satisfies the stability check.
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7. Dimenzioniranje sekundaraca

Linear calculation

Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1D: Global

Selection: All

Filter: Cross-section = Sekundarci - RHS80/40/3.0

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

[Member B14 [1.149 /2.133 m | RHS80/40/3.0 |S 235 [ULS-SetB (auto) [0.35- |

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.35%LC2 + 1.50*LC3 +
0.90*LC4

Partial safety factors

ymo for resistance of cross-sections 1.00
ym1 for resistance to instability 1.00
ym2 for resistance of net sections 1.25

Yield strength fy 1235.0 |MPa
Ultimate strength  |fy [360.0 |MPa
Fabrication Rolled

The critical check is on position 1.149 m

Normal force Ned -0.16 kN
Shear force Vyeda | -0.05 kN
Shear force Vzed | -0.12 kN
Torsion Ted 0.02 kNm
Bending moment  |Myes [1.31 kNm
Bending moment | Mzes | 0.01 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

01 2 Class1 Class 2

[mm] [kN/m?] Limit Limit

Class 3 Class
Limit

1 I 31 3 -9.508e+04 | -9.257e+04

3 |1 71 3 -8.499e+04 |8.846e+04 |-0.96 0.51 [23.67 |69.81 80.68 118.90 1
5 |I 31 3 9.555e+04 |9.303e+04 |0.97 1.00 |10.33 |28.00 34.00 38.35 1
7 |1 71 3 8.546e+04 |-8.800e+04 |-1.03 0.49 |23.67 |73.07 84.23 127.69 1

Note: The Classification limits have been set according to Semi-Comp-+.
The cross-section is classified as Class 1

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)
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Cross-section area A 6.7400e-04 | m?
Compression resistance | Ncrd | 158.39 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)

Plastic section modulus Wol,y 1.6836e-05 | m?
Plastic bending moment | Myiyrd | 3.96 kNm
Unity check 0.33 -

Bending moment check for M,

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

Plastic section modulus Wo,z 1.0311e-05 |m?
Plastic bending moment | Mpizrd | 2.42 KNm
Unity check 0.01 -
Shear check for Vy

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

Shear correction factor

Shear area

Plastic shear resistance for Vy

Unity check

Shear check for V;

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

Shear correction factor

Shear area

Plastic shear resistance for V,

Unity check

n 1.20

Ay 2.2467e-04 | m?

Vpl,y,Rd 30.48 kN
0.00 -

n 1.20

A 4.4933e-04 | m?

Voizra | 60.96 kN
0.00 -

Torsion check

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

Index of fibre Fibre |1

Total torsional moment | Teq 1.2 MPa
Elastic shear resistance | Trd 135.7 |MPa
Unity check 0.01 -

Note: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

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

reduced due to Neg

Design plastic moment resistance

Exponent of bending ratio y

reduced due to Ned

Design plastic moment resistance

Exponent of bending ratio z

Unity check (6.41) = 0.16 + 0.00

Mnyrd [3.96 |kNm
a 1.66
MN,z,Rd 2.42 kNm
B 1.66

=0.16 -
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Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 1.149 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

Id Type c t o1 02 Class2 Class 3

[mm] [mm] [kN/m?] [kN/m?] [-1 imi Limit Limit

[-] [-]

1 I 31 3 -9.508e+04 | -9.257e+04

3 |1 71 3 -8.499e+04 |8.846e+04 |-0.96 0.51 |23.67 |69.81 80.68 118.90
5 I 31 3 9.555e+04 |9.303e+04 | 0.97 1.00 ]10.33 |28.00 34.00 38.35
7 |1 71 3 8.546e+04 |-8.800e+04 |-1.03 0.49 23.67 |73.07 84.23 127.69

Note: The Classification limits have been set according to Semi-Comp-+.
The cross-section is classified as Class 1

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

Buckling parameters Yy zz

Sway type sway non-sway
System length L 2.133 2.133 m
Buckling factor k 1.00 1.00

Buckling length ler 2.133 2.133 m
Critical Euler load Ner 246.83 |81.98 kN
Slenderness A 75.23 130.54
Relative slenderness Arel 0.80 1.39

Limit slenderness Areo [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).

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

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

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

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

ading and axial compre on NeCK paramete

Interaction method alternative method 1
Cross-section area A 6.7400e-04 m?
Plastic section modulus Wp,y | 1.6836e-05 m?
Plastic section modulus Wpiz | 1.0311e-05 m?
Design compression force Ned 0.16 kN
Design bending moment Myesa |1.31 kNm
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(maximum)

Design bending moment Mzea |-0.08 kNm
(maximum)

Characteristic compression Nrk 158.39 kN
resistance

Characteristic moment resistance | Myre | 3.96 kNm
Characteristic moment resistance | Mzrc | 2.42 kNm
Reduction factor Xy 1.00

Reduction factor Xz 1.00

Reduction factor Xt 1.00

Interaction factor Kyy 1.00

Interaction factor Kyz 0.58

Interaction factor Kzy 0.63

Interaction factor Kz 1.00

Maximum moment Myq is derived from beam B14 position 1.149 m.
Maximum moment M_eq is derived from beam B14 position 2.133 m.

Interaction method 1 parameters

Critical Euler load Ner,y 246.83 kN
Critical Euler load Ner,2 81.98 kN
Elastic critical load Ner, 33090.30 kN
Plastic section modulus Woiy 1.6836e-05 m3
Elastic section modulus Wely 1.3600e-05 m?
Plastic section modulus Woi,z 1.0311e-05 m?
Elastic section modulus Wel,z 9.0000e-06 m3
Second moment of area Iy 5.4200e-07 m*
Second moment of area I 1.8000e-07 m*
Torsional constant It 4.3800e-07 m*
Method for equivalent moment Table A.2 Line 4 (Line load)

factor Cmy,0

Equivalent moment factor Cmy,0 1.00

Method for equivalent moment Table A.2 Line 2 (General)

factor Cmz,0

Design bending moment Mz,ed -0.08 kNm
(maximum)

Maximum relative deflection Oy -0.2 mm
Equivalent moment factor Cinz,0 1.00

Factor Ky 1.00

Factor Mz 1.00

Factor & 415.50

Factor ar 0.19

Critical moment for uniform Mer,0 53.90 kNm
bending

Relative slenderness Arel,0 0.27

Limit relative slenderness Areloim | 0.21

Equivalent moment factor Crny 1.00

Equivalent moment factor Crz 1.00

Equivalent moment factor Crnit 1.00

Factor bir 0.00

Factor Cir 0.01

Factor dir 0.00

Factor et 0.01

Factor Wy 1.24

Factor W, 1.15

Factor Npl 0.00

Maximum relative slenderness Arelmax | 1.39

Factor Cy 1.00

Factor G 1.00

Factor Cy 1.00

Factor Cx 1.00
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Unity check (6.61) = 0.00 + 0.33 + 0.02 = 0.35 -
Unity check (6.62) = 0.00 + 0.21 + 0.03 = 0.24 -

The member satisfies the stability check.

8. Reactions

Linear calculation
Combination: ULS-Set B (auto)
System: Global

Extreme: Global

Selection: All

Nodal reactions

Name  Case R« Ry R. My M, M, ex e
[kN] [kN] [kN] [kNm] [kNm] [kNm] [mm] [mm]

Sn2/N4 | ULS-Set B -0.13| -0.11| 13.80| -16.20 -0.09 -0.03| -1174.1 -6.7
(auto)/1

Sn2/N4 | ULS-Set B 0.01| 2.46 2.61 -5.57 0.01 -0.01| -2135.9 2.9
(auto)/2

Sn2/N4 | ULS-Set B 0.00 0.15| -1.91 3.09 0.00 0.00| -1620.4 1.2
(auto)/3

Sn2/N4 | ULS-Set B -0.13 1.28| 16.51| -21.40 -0.09 -0.04| -1296.2 -5.3
(auto)/4

Sn1/N1 |ULS-Set B -0.15| -0.03 -1.31 3.14 -0.11 -0.01| -2389.5 81.1
(auto)/3

Sn3/N7 | ULS-Set B -0.73 1.87| 11.26| -20.99 -0.52 -0.06 | -1863.6| -46.1
(auto)/4

Sn1/N1 |ULS-Set B 0.73 1.87| 11.26| -20.99 0.52 0.06| -1863.6 46.1
(auto)/4

ULS-Set B (auto)/1 1.35*%LC1 + 1.35*%LC2 + 1.50*LC3

ULS-Set B (auto)/2 | LC1 + LC2 + 1.50*LC4 + 1.50*LC5

ULS-Set B (auto)/3 LC1 + LC2 + 1.50*LC5

ULS-Set B (auto)/4 1.35*%LC1 + 1.35*%LC2 + 1.50*LC3 + 0.90*LC4
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SPOJEVI

SPOJ TEMELJNE STOPE

Material
Steel S 235
Concrete C25/30
Design
Name Con N18
Description
Analysis Stress, strain/ loads in equilibrium
Beams and columns
B- Y- |a- Offs | Offs | Offs
Nam . Directi | Pitc | Rotati | etex |etey | etez | Force
Cross-section .
e on h on [mm | [mm | [mm |sin
[°] 1| [°] | | |
1- .
B16 | SHS160/160/6.0(RHS160 | 0.0 0.0 |0.0 0 0 0 Efl’sm
x160)
< 2
\\\.‘ a4 {-/-f__.-'
o o
e o _..""'# K\\.
- e e .

Cross-sections
| Name | Material |
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| 1 - SHS160/160/6.0(RHS160x160) | S 235 |
Anchors
Diameter | fu Gross area
Name | Bolt assembly [mm] [MPa] | [mm?]
M16 5.6 | M16 5.6 16 500.0 | 201

Load effects (forces in equilibrium)

N Vy |Vz |Mx My Mz
Name Member | k] | [KN] | [kN] | [kNm] | [kNm] | [kNm]
ULS-Set(1) | B16 1.9 (0.0 [0.1 |0.0 3.1 0.0
ULS-Set(2) | B16 -16.5 (0.1 1.3 0.0 214 (0.1
ULS-Set(3) | B16 2.6 (0.0 |25 ]0.0 -5.6 0.0
ULS-Set(4) | B16 -13.8 /0.1 |-0.1 0.0 -16.2 |0.1
ULS-Set(5) | B16 -139(0.1 |22 ]0.0 -194 0.0
ULS-Set(6) | B16 -83 (0.0 |24 |0.0 -124 0.0
ULS-Set(7) | B16 -3.7 0.0 [0.0 |0.0 -3.9 0.0
ULS-Set(8) | B16 -3.8 (0.1 [0.1 |0.0 -3.7 0.0
ULS-Set(9) | B16 -82 (0.0 |23 ]0.0 -12.6 0.0
ULS-Set(10) | B16 -104 (0.1 0.0 |0.0 -12.0 |0.1
Foundation block
Item | Value | Unit
CB1
Dimensions 1600 x 1600 | mm
Depth 600 mm
Anchor M16 5.6
Anchoring length | 350 mm
Shear force transfer | Anchors
Check
Summary
Name Value Status
Analysis 100.0% OK
Plates 0.0<5.0% OK
Anchors 88.2<100% |OK
Welds 40.9 <100% | OK

Concrete block

21.1 <100% | OK

Buckling

Not calculated
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Plates
Thickness GEd €p1 | OCEd
Name [mm] Loads [MPa] | [%] | [MPa] Status
B16 6.0 ULS-Set(2) | 165.0 | 0.0 | 0.0 OK
BP1 15.0 ULS-Set(2) | 133.9 | 0.0 | 0.0 OK
RIB1 | 6.0 ULS-Set(2) | 139.9 | 0.0 | 0.0 OK
RIB2 | 6.0 ULS-Set(2) | 182.9 | 0.0 | 0.0 OK
RIB3 | 6.0 ULS-Set(2) | 181.2 | 0.0 | 0.0 OK
RIB4 | 6.0 ULS-Set(2) | 140.5 | 0.0 | 0.0 OK
Design data
Material fy Elim
[MPa] | [%]
S 235 2350 |5.0

Symbol explanation
€pl Strain
ord  Eq. stress
ocea Contact stress
fy Yield strength

€im  Limit of plastic strain

{

Overall check, ULS-Set(2)
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[%]
150%
100%
{5.00)
0%
[MPa]
2350
225
200
175
150
125
100
75
50
25
; 0.0

Equivalent stress, ULS-Set(2)
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Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova
Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt
4/22-GP

Zeliko Saponja dipl.ing.grad.

Anchors
Shane Ite | Load 1[\:(‘;‘1 ?ﬁ{} Nrae | VRae Vrae | g, }f,} Utis | Statu
P m s Lol [N DN | R (1917 (1% s
ULS- 290. 16.
A9 | Gty |54 (005 867 4905 |37 |01 |26 |OK
ULS- 290. 16.
ALO | gty |54 |00 | 86.7 [490.5|,” |01 |26 |OK
All | Y55 134 1oo |29 |- 490519 |01 |15 oK
g Set(1) 5 3
A ULS- 290. 10.
e A2 gy |35 00 |5 : 490.5 | ;|01 |15 | OK
16 1
+ e _|13+ Al3 g;(sz') 294 02 (2)98' ; 490.5 28' 0.7 ;7' OK
Al4 gg;(sz') 294 02 (2)98' ; 490.5 gg' 0.8 ;7' OK
Al5 g;(sz) 257 1 0.1 398' ;43' 490.5 ;6' 0.9 ;9' OK
Al6 g;(sz) 26.0 | 0.1 398' ~ 4905 ;7' 0.6 20' OK
Design data
Nra,s | VRras
Grade ’ ’
[KN] | [kN]
M165.6- 1 334 | 23.6

Symbol explanation

Nes«  Tension force
Vea  Resultant of shear forces Vy, Vz in bolt
Design resistance in case of concrete cone failure under tension load - EN1992-4 -
NRd,c
Cl.7.2.14
Design resistance in case of concrete cone failure under shear load - EN1992-4 - CL.
VRd,c
7.2.2.5
Vraep Design resistance in case of concrete pryout failure - EN1992-4 - Cl. 7.2.2.4
Ut Utilization in tension
Ut Utilization in shear
Uts Utilization in tension and shear
Design tensile resistance of a fastener in case of steel failure - EN1992-4 - CI.
Neas 9513
Vres  Design shear resistance in case of steel failure - EN1992-4 - C1.7.2.2.3.1
Detailed result for A14

Anchor tensile resistance (EN1992-4 - Cl. 7.2.1.3)
334 kN >

T N
N Rds — it

Ngg =

29.4 kN
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.
Nazs = c-A: ._ﬂ..r = 66.7 kN
Where:
c= 085 — reduction factor for cut thread
A; = 157 mm? — tensile stress area
fur = 500.0 MPa — minimum tensile strength of the bolt
ya: = 2.00 — safety factor for steel
pur = 12 L8 =14
, where:
fep =

B

300.0 MPa — minimum yield strength of the bolt

Concrete breakout resistance of anchor in tension (EN1992-4 - Cl. 7.2.1.4)
The check is performed for group of anchors that form common tension breakout cone: A13,
Al4, Al5, Al6

T -""a\.-\'..' — -

Nege = 5,7 2080 KN > MNeaz= 1105 kN

Nege = Niio o 5 Wy WX “Weok “Wux = 5364 kN
Where:

N 1105 ki — sum of tension forces of anchors with common concrete
' breakout cone area

— characteristic strength of a fastener, remote from the effects of
adjacent fasteners or edges of the concrete member

-
by
=N
g

1l

N3, . = 2521kN

T S - &
‘I"F_F?.: — Rl T Al T
, where
:E'_ =
7.70 — parameter accounting for anchor type and concrete condition
£ =

25.0 MPa — concrete compressive strength
:?t'_.l’ = ﬂ]_'i.tl(.’r']F:;:b rmax ::1'? . 2-:-_ ':IJ =
350 mm — depth of embedment, where:

flgmb =

350 mm — anchor length embedded in concrete

Camax
690 mm — maximum distance from the anchor to one of the three closest edges

Sz

80 mm — maximum spacing between anchors
A = 1426719 mm*  — concrete breakout cone area for group of anchors

— concrete breakout cone area for single anchor not influenced

A%, = 1102500 mm?
e by edges
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.
, where:
hey =

350 mm — depth of embedment
— parameter related to the distribution of stresses in the concrete
e = 1.00 due to the proximity of the fastener to an edge of the concrete
member:
yoy = 07-03-L£—=1

]__:.z‘r-.

, where:

685 mm — minimum distance from the anchor to the edge
Agr =

350 mm — depth of embedment

Yren = 1.00 — parameter accounting for the shell spalling:
Wrew = 0.5+ 2= = 1
, where:

Agmp =
350 mm — anchor length embedded in concrete
— modification factor for anchor groups loaded eccentrically in

Weer = 0.99 )
tension:

Wer N = Weox v * Werp v

, where:

Weex W = _'lg__ =

B

1.00 — modification factor that depends on eccentricity in x-direction

By =

0 mm — tension load eccentricity in x-direction
- _ 1 _

Werp W = —T57 =

-

1.00 — modification factor that depends on eccentricity in y-direction

8. =

3 mm — tension load eccentricity in y-direction

:?E_.f =

350 mm — depth of embedment
— parameter accounting for the effect of a compression force
between the fixture and concrete; this parameter is equal to 1 if ¢

Yuy = 165 < 1.5her or the ratio of the compressive force (including the

compression due to bending) to the sum of tensile forces in
anchors is smaller than 0.8

182 mm — internal lever arm
:?E_.f =
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

350 mm — depth of embedment

yae = 1.80 — safety factor for concrete

Shear resistance (EN1992-4 - C1.7.2.2.3.1)

— FRkx _—

Vea: = 5,55 236 KN > Tea= 02 kN
Var: = k- Tg. = 393 kN
Where:
k- =100 — coefficient for anchor steel ductility
. _ 08 4<008
77 '0, 42008
, Where:
A=
0.20 — bolt grade elongation at rupture
Vir: = 393 kN — the characteristic shear strength
Vi, = ks A: - fus
, Where:
ks =
0.50 — coefficient for anchor resistance in shear
4. =
}57 mm? — tensile stress area
Tub =

500.0 MPa — specified ultimate strength of anchor steel
ya: = 1.67 — safety factor for steel

Concrete pryout resistance (EN1992-4 - Cl. 7.2.2.4)
The check is performed for group of anchors on common base plate

Vrae = S5 = 4905 KN > Teaz= 13 kN
Vekep = ks * Neze = 735.8 kN
Where:
kg = 2.00 — factor taking into account fastener embedment depth

— characteristic concrete cone strength for a single fastener or

Npz, = 36T.9KN :
fastener in a group

Yae = 1.50 — safety factor for concrete

Interaction of tensile and shear forces in steel (EN 1992-4 - Table 7.3)

() + (=)= 078 < 10

Where:
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Neg = 29.4kN — design tension force

Nga: = 334kN  — fastener tensile strength
Vza = 0.2 kN — design shear force

Vra: = 236kN  — fastener shear strength

Interaction of tensile and shear forces in concrete (EN 1992-4 - Table 7.3)

(FZ) = (FZ)= 0 023 < 1.0

Where:
%‘h — the largest utilization value for tension failure modes
f:“ — the largest utilization value for shear failure modes
T“— = 37%  — concrete breakout failure of anchor in tension
T“— = 0%  — concrete pullout failure
\.\ = 0%  — concrete blowout failure
Tl:“‘ = 0% — concrete edge failure
r:‘“— = 0%  — concrete pryout failure

Welds (Plastic redistribution)

Thro | Lengt OwEd | €Pl | OL T T Ut | Ut
Ite | Edg | ith. |n Load | \nip | % |MP | (MP | P | [% |[% | SN
m (Y S S
[mm] | [mm] a] ] a] a] a] ] ]
ULS- 37. | 24
BPI|BI16 | 450 |600 |Set(2 |134.0 |00 [-662 |-113 [663 |3/ |3* oK
)
ULS-
pp1 | RIB | 440 195 geis [147.1 | 0.0 (483 |-680 426 |20 |20 |0k
AN ; 9o |7
ULS-
430 To0  |set2 | 1040 [0.0 442 [-133 | 527 |28 |15 | ok
N | o |7
Bl6 ULS-
carc |RIB | 440 1000 set2 [ 1184 100 218 634 |22 |32 |1 ok
R TEIN ; o |3
ULS-
430 1150 |set2 | 1181 (0.0 | 221 |-633 | 219 |32 |3 |ok
N | 8 |6
ULS-
pp1 | RIB | 440 195 gei2 [ 1013 0.0 [-389 347 | 413 |22 |22 | ok
2 |a | 1|2
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova
Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt

4/22-GP
Zeljko Saponja dipl.ing.grad.

ULS-
440 190 | set@ [ 1135 [0.0 [452 |39 [411 |21 |2 ok
N ; s 4
BI6 ULS-
are | RIB 4201150 seta [1472 |00 [ 2758 788 [ 2756 |20 |20 ok
S EREIN ; 9 |4
ULS-
420 1120 | set@ [1473 [0.0 | 275 788 [278 |20 |20 ok
N ; 9 |7
ULS-
pp1 | RIB | 440 1g5  Ise2 [ 1145 |00 | 392 | 507 | 360 |2 |25 | ok
3| ; s |2
ULS-
440 190 |set@ [998 |00 387 | 341 [407 |27 |2 |0k
N | 77
BI6 ULS-
are | NIB 4201150 [ set 14558 [0.0 | 276 |-77.8 [ 279 [ 20120 ok
A ERIN ; s 4
ULS-
440 1120 | set@ [1457 [0.0 | 279 [778 [276 |20 |20 |0k
N | 52
ULS-
pp1 | RIB | 440 195 gei2 [ 1021 |00 (438 149|510 |28 |16 ok
4 |n ; 4 |2
ULS-
440 190 | sets [1387 [0.0 [509 |587 |59 3% |20 ok
N ; 5|8
BI6 ULS-
care | RIB | 440 1100 Iset2 | 1187 (0.0 [217 639 |214 |33 |1 ok
RPN ; 0 |6
ULS-
440 1120 | set@ [1189 [00 (213 |-640 [ 216 |2 | 1* ok
N | 0 |6
Design data
Pw | Owra |090c
[-] | [MPa] | [MPa]
5235 0.80 | 360.0 | 259.2
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Symbol explanation
€pl Strain
owErd Equivalent stress
owRrd Equivalent stress resistance
cl Perpendicular stress
gl Shear stress parallel to weld axis
T Shear stress perpendicular to weld axis
0.9 ¢ Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
Ut Utilization
Utc  Weld capacity utilization
Detailed result for B16-arc 5 RIB2
Weld resistance check (EN 1993-1-8 4.5.3.2)

5-4:_;&_{ — Vl_l.:;‘ {.lf.-:l-"_-:.'_‘_ﬂ ::I — 360. MP Z g‘d:fﬂ' = [gi —_ 5(1_—_: o :—I:.::I]':.'_T = 147. MP
0 a 3 a
oi2s = 09Lma = 2592 MPa > letl= 275 MPa
where:

fu= 3B00MPa  — Ultimate strength
By = 080 — appropriate correlation factor taken from Table 4.1
Far = 1.25 — Safety factor

Stress utilization

U=ma(Z2, 2l)= 409 %

Concrete block

c Aetr c ki Fja Ut
[mm] | [mm’] | [MPa] | [-] | [MPa] | [%]
CB 1 | ULS-Set(2) | 23 18138 | 7.1 3.00 | 33.5 21.1 | OK
Symbol explanation

c Bearing width

At Effective area

o Average stress in concrete

ki  Concentration factor

Fia  The ultimate bearing strength of the concrete block

Ut  Utilization

Item | Loads Status
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Detailed result for CB 1
Concrete block compressive resistance check (EN 1993-1-8 6.2.5)

N

= 7.1 MPa

N= 1282 kN

Agr = 18138 mmé

Oee = 1.00
B = 067
L= 3.00

L

fir = 250 MPa
e = 150

Stress utilization

U=

== 211 %

Buckling
Buckling analysis was not calculated.
Bill of material

Manufacturing operations

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

33.5 MPa

— Design normal force

— Effective area, on which the column force N is distributed
— Long-term effects on Fed

— Joint coefficient Bj

— Concentration factor

— Characteristic compressive concrete strength

— Safety factor

Name Plates Shape Nr. Welds Length Bolts | Nr.
[mm] [mm] [mm]
2 S
P15.0x300.0-300.0 4 > e M16
BP1 (S 235) + + 1 Fillet: a=5.0 | 599.9 56 8
+ ¥
P6.0x90.0-120.0 (S Double fillet:
RIBI 235) 1 a=4.0 210.0
P6.0x90.0-120.0 (S Double fillet:
RIB2 235) 1 a=40 210.0
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.
P6.0x90.0-120.0 (S Double fillet:
RIB3 235) 1 a=14.0 210.0
P6.0x90.0-120.0 (S Double fillet:
RIB4 235) 1 a=24.0 210.0
Welds
Type Material Throat thickness | Leg size | Length
[mm] [mm] [mm]
Fillet S 235 5.0 7.1 599.9
Double fillet | S 235 4.0 5.7 840.0
Anchors
Name Length | Drill length Count
[mm)] [mm]
M16 5.6 365 350 8
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.
SPOJ U VRHU
Material
Steel S 235
Design
Name Con N19
Description
Analysis Stress, strain/ loads in equilibrium
Beams and columns
- Y- |a- Offs | Offs | Offs
Nam . Directi | Pitc | Rotati |etex |etey |etez | Force
Cross-section .
e on h on [mm | [mm | [mm |sin
[°] 1| [°] | | ]
l- .
B16 | SHS160/160/6.0(RHS160 | 0.0 0.0 |0.0 0 0 0 Posit
on
x160)
1- .
B17 | SHS160/160/6.0(RHS160 | 0.0 0.0 |0.0 0 0 0 Egsm
x160)
B22 |2 - RHSCF160/80/4.0 0.0 0.0 |0.0 0 |-40 |0 Egsm
B23 |2 - RHSCF160/80/4.0 0.0 0.0 |0.0 0 |-40 |0 zgsm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Cross-sections

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeljko Saponja dipl.ing.grad.

Name Material
1 - SHS160/160/6.0(RHS160x160) | S 235
2 - RHSCF160/80/4.0 S 235
Load effects (forces in equilibrium)
N Vy |Vz |Mx My Mz
Name Member | i N) | [kN] | [kN] | [kNm] | [kNm] | [kNm]
ULS-Set(1) | B16 25 100 |-0.1 0.0 3.4 0.0
B17 02 (00 |1.8 |0.1 3.4 0.0
B22 -02 (00 |03 0.0 0.1 0.0
B23 02 (00 |04 0.0 -0.2 0.0
ULS-Set(2) | B16 157 |{-0.1 102 0.0 20.2 0.2
B17 -06 (04 |-12.41|-0.6 20.4 0.4
B22 1.6 (00 |-14 0.0 -0.5 0.0
B23 -1.1 |-03 |-1.8 |0.2 0.8 -0.4
ULS-Set(3) | B16 20 (0.0 |0.1 0.0 2.9 0.0
B17 -0.1 (0.1 |-1.7 |0.0 2.9 0.1
B22 02 (00 |-0.1 |0.0 0.0 0.0
B23 -0.1 [-0.1 |-0.2 |0.0 0.1 -0.1
ULS-Set(4) | B16 129 |-0.1 |0.1 0.0 16.4 0.2
B17 -04 (03 |-103|-0.5 16.6 0.3
B22 1.4 (00 |-1.1 0.0 -0.4 0.0
B23 -09 [-03 |-1.5 |0.2 0.7 -0.3
ULS-Set(5) | B16 13.1 [-0.1 0.3 0.0 17.2 0.1
B17 -06 |03 |-103|-04 17.4 0.3
B22 1.2 100 |-12 (0.0 -0.4 0.0
B23 -09 [-03 |-1.6 |0.1 0.7 -0.3
ULS-Set(6) | B16 31 (00 0.0 |0.0 4.0 0.0
B17 -0.1 |0.1 |-24 |-0.1 4.0 0.1
B22 03 (00 |-0.3 /0.0 -0.1 0.0
B23 -02 (00 |-03 /0.0 0.2 -0.1
ULS-Set(7) | B16 12.3 |-0.1 |0.1 0.0 15.8 0.2
B17 -04 (03 |-98 |-0.5 15.9 0.3
B22 1.3 (00 |-1.1 0.0 -0.3 0.0
B23 -09 [-03 |-14 0.2 0.6 -0.3
ULS-Set(8) | B16 87 100 |03 |0.0 11.7 0.0
B17 -0.5 |02 |-6.8 |-0.2 11.8 0.2
B22 0.7 (00 |-0.8 |0.0 -0.3 0.0
B23 -0.5 [-0.2 |-1.0 |0.1 0.5 -0.2
ULS-Set(9) | B16 76 (00 |03 0.0 10.3 0.0
B17 -04 102 |-59 |-02 10.4 0.1
B22 0.6 (00 |-0.7 |0.0 -0.3 0.0
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeljko Saponja dipl.ing.grad.

B23 -0.5 |-0.1 |-0.9 |0.1 0.4 -0.2
ULS-Set(10) | B16 19 |[-0.1 |-0.1 [0.0 2.1 0.1
B17 0.1 0.1 |-1.7 |-0.1 2.1 0.1
B22 03 0.0 |-0.1 |0.0 0.0 0.0
B23 -0.2 |-0.1 |-0.1 |0.0 0.1 -0.1
ULS-Set(11) | B16 96 |-0.1 100 0.0 12.0 0.2
B17 -02 103 |-7.7 |-04 12.1 0.2
B22 1.1 100 |-0.8 |0.0 -0.2 0.0
B23 -0.7 |-0.2 |-1.0 |0.1 0.5 -0.3
ULS-Set(12) | B16 41 100 |0.1 0.0 5.4 0.1
B17 -0.2 /0.1 |-3.3 |-0.1 5.4 0.1
B22 04 |00 |-04 |0.0 -0.1 0.0
B23 -0.3 |-0.1 |-0.5 |0.0 0.2 -0.1
ULS-Set(13) | B16 64 (0.0 |0.1 0.0 8.4 0.1
B17 -02 102 |-52 |-0.2 8.5 0.2
B22 0.7 100 |-0.5 0.0 -0.2 0.0
B23 -04 |-0.2 |-0.7 |0.1 0.3 -0.2
Check
Summary
Name Value Status
Analysis 100.0% OK
Plates 04<5.0% |OK
Welds 98.0 <100% | OK
Buckling 17.52
GMNA Calculated
Plates
Thickness GEd €p1 | OCEa
Name [mm] Loads [MPa] | [%] | [MPa] Status
B16 6.0 ULS-Set(2) [ 2353 0.1 |0.0 OK
B17 6.0 ULS-Set(2) [ 2359 0.4 |0.0 OK
B22 4.0 ULS-Set(2) | 123.0 | 0.0 | 0.0 OK
B23 4.0 ULS-Set(2) | 126.6 | 0.0 | 0.0 OK
STIFF1 | 8.0 ULS-Set(2) | 105.7 0.0 | 0.0 OK
Design data
Material fy Elim
[MPa] | [%]
S 235 235.0 | 5.0

Symbol explanation

€pl Strain

ord  Eq. stress

oceda Contact stress
fy Yield strength
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.

&im  Limit of plastic strain

A

Overall check, ULS-Set(2)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponja dipl.ing.grad.
[%e]
150%
| 100%
{5.00)

1.6

[MPa]

2350
225

200
175
150
125
100
75
1.6

50

25

0.0
Equivalent stress, ULS-Set(2)
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:
Welds (Plastic redistribution)

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Thro | Lengt OwkEd | €P1 | G| T T Ut | Ut
ttem | P92 | acth. | n Loa |\nip | (% | Mp | MP | [MP | [% | [% | St
e ds us
[mm] | [mm] al 1 |a] al aj 111
ULS
Bl16- 450 - - - 98. | 22.
w3 B17 ] 600 Set(2 3529 | 0.1 133.7 255 1368 10 |9 OK
)
ULS
STIF 450 - 29. | 10.
Fl B16 ] 588 Set(2 105.1 0.0 | 61.8 |483 |-8.7 5 |3 OK
)
ULS
B16- 450 - 24.
w4 B22 A 450 Set(2 89.0 /0.0 | 149 |28.0 |42.2 7 29 |OK
)
ULS
B16- 45.0 - 21.
w2 B23 A 450 Set(2 777 10.0 | 13.1 |-25.1 | 36.4 6 3.5 |OK
)
ULS
45.0 - - 72. | 23.
A 600 Set(2 259.910.0 179.6 -3.0 | 1084 ) p OK
)
ULS
45.0 - 19.
A 588 Set(2 703 0.0 |-8.6 |[364 |17.2 5 9.0 | OK
)
ULS
45.0 - 15.
A 450 Set(2 57.1 10.0 |77 326 |-23 9 3.0 | OK
)
ULS
450 - 19.
] 450 Set(2 69.3 0.0 473 | 151 |-25.0 5 3.6 | OK
)
Design data
Bw Ow,Rd 09¢
[-] | [MPa] | [MPa]
S 23510.80 | 360.0 | 259.2
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Symbol explanation
€pl Strain

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

owErd Equivalent stress

owRrd Equivalent stress resistance

cl Perpendicular stress

gl Shear stress parallel to weld axis

T Shear stress perpendicular to weld axis

0.9 ¢ Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1

Ut Utilization

Utc  Weld capacity utilization
Detailed result for B16-w 3 B17
Weld resistance check (EN 1993-1-8 4.5.3.2)

_ 4 - p—
Ouwrd = Jul(Butn) =

O pd = 0.

where:

Stress utilization
U, = max(Z= ; 12|

F: og

360. MP > Oufd = [gi a4 5(1___: a :_1}]-:.5 = 352. MP
0 a - 9 a
2592 MPa > lool= 133.7 MPa

— Ultimate strength
— appropriate correlation factor taken from Table 4.1

— Safety factor

)= 98.0 %
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Bill of material
Manufacturing operations

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise

sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina
Glavni projekt — gradevinski projekt
4/22-GP

Zeliko Saponja dipl.ing.grad.
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Name Plates Shape Nr. Welds Length Bolts | Nr.
[mm] [mm] [mm]
CUT1
CUT2 Dguble fillet: 6003
a=>5.0
P8.0x150.0-150.2 Double fillet:
STIFF1 (S 235) 1 4=50 587.5
CUT3 Dguble fillet: 4497
a=5.0
CUT4 Dguble fillet: 449 7
a=5.0
Welds
Type Material Throat thickness | Leg size | Length
[mm] [mm] [mm]
Double fillet | S 235 5.0 7.1 2087.2




URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

TEMELJENJE

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or

Coeff. of restriction of influence zone : 10,0 [%]

Spread Footing
Analysis for drained conditions : Standard approach
Analysis of uplift : Standard
Allowable eccentricity : 0,333
Verification methodology : Safety factors (ASD)

Safety factors

Permanent design situation

Safety factor for vertical bearing capacity : SF,=| 1,50|[-]
Safety factor for sliding resistance : SFp,=| 1,50|[-]

Basic soil parameters

No. Name Pattern v et U o 0
] | [kPa] | [kN/m3] | [KN/m3] | []
1 |Glina (pretpostavka) — ] 19,00/ 30,00/ 21,00/ 11,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

Glina (pretpostavka)

Unit weight : y = 21,00 kN/m3
Angle of internal friction : ¢ = 19,00 °
Cohesion of soil : Ces = 30,00 kPa

Oedometric modulus : Eoa= 21,50 MPa
Saturated unit weight : ~ y,, = 21,00 kN/m3
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Foundation

Foundation type: eccentric spread footing with steps
Depth from original ground surface h, = 0,70 m

Depth of footing bottom d = 0,60 m
Thickness of top step t, = 0,60 m
Foundation thickness t = 0,60 m
Incl. of finished grade s; = 0,00 °
Incl. of footing bottom s, = 0,00 °
Overburden

Type: from geological profile

Geometry of structure
Foundation type: eccentric spread footing with steps

Spread footing length x =130 m
Spread footing width y =1LI5m
Length of top step ay = 0,29 m
Width of top step a,, = 1,15 m

Column width in the direction of x ¢, = 0,15 m
Column width in the direction of y ¢, = 0,15 m

Dist. of column axis from spr.footing edge in direct. of x = 0,82 m
Dist. of column axis from spr.footing edge in direct. of y = 0,57 m

Spread footing volume = 1,10 m3
Volume of excavation = 0,90 m3
Volume of fill = 0,00 m3

Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).
Concrete : C 25/30

Cylinder compressive strength f,; = 25,00 MPa
Tensile strength fom = 2,60 MPa
Elasticity modulus E., = 31000,00 MPa

Longitudinal steel : B500
Yield strength f, = 500,00 MPa

Transverse steel: B500
Yield strength f, = 500,00 MPa
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.
Geological profile and assigned soils
Thickness of layer Depth . .
No. Assigned soil Pattern
t [m] z [m]
1 - 0,00 ..00 |Glina (pretpostavka) -
Load
Load N M, M H, H
No. oa Name Type - -
new | change [KN] | [kNm] | [KNm] | [KN] | [KN]
1 Yes 1 Design 13,80 0,09 16,20f 0,13] -0,11
2 | Yes 2 Design 16,51 0,09 21,40| 0,13 1,28
3 Yes 3 Design 2,61 0,01 5,57 0,01| 2,46
4 | Yes 4 Design -1,91 0,00 3,09 0,00 0,15
5 | Yes 1 - service Service 9,86 0,06 11,57 0,09| -0,08
6 | Yes 2 - service Service 11,79 0,06 15,291 0,09| 0,91
7 | Yes 3 - service Service 1,86 0,01 3,98] 0,01 1,76
8 | Yes 4 - service Service -1,36 0,00 2,21 0,00/ 0,11
Global settings

Type of analysis : analysis for drained conditions

Settings of the stage of construction

Design situation : permanent

Verification No. 1

Load case verification

e, ey c Ry Utilization .
Name Is satisfactory
[m] [m] [kPa] [kPa] [Yo]
1 -0,33 0,00 52,89 611,21 12,98 Yes
2 -0,42|1 -0,04 84,80 569,98 22,32 Yes
3 -0,15| -0,11 29,96 545,04 8,25 Yes
4 -0,11 -0,01 19,12 647,21 4,94 Yes

Analysis carried out with automatic selection of the most unfavourable load cases.

Computed weight of spread footing G = 25,23 kN
Computed weight of overburden  Z 0,00 kN
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Vertical bearing capacity check - spread footing in compression

Shape of contact stress : rectangle

Most unfavorable load case No. 2. (2)
Parameters of slip surface below foundation:
Depth of slip surface z;, = 1,30 m
Length of slip surface 1, = 3,34 m

Design bearing capacity of found.soil Ry = 569,98 kPa
Extreme contact stress c = 84,80 kPa

Factor of safety = 6,72 > 1,50
Bearing capacity in the vertical direction - spread footing in compression is
SATISFACTORY

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,323<0,333
Max. eccentricity in direction of base width e, = 0,093<0,333
Max. overall eccentricity e, = 0,325<0,333

Eccentricity of load is SATISFACTORY

Vertical bearing capacity check - spread footing in tension

Angle of internal friction ¢ = 19,00 °
Cohesion of soil ¢ = 30,00 kPa

Max. tensile force Ny = 1,91 kN
Uplift resistance R = 116,01 kN

Factor of safety = 60,74 > 3,00
Bearing capacity in the vertical direction - spread footing in tension is SATISFACTORY

Horizontal bearing capacity check

Most unfavorable load case No. 3. (3)
Earth resistance: at rest
Design magnitude of earth resistance Sy = 2,93 kN

Horizontal bearing capacity Ry, = 40,40 kN
Extreme horizontal force @ H 2,46 kN
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Factor of safety = 16,42 > 1,50
Bearing capacity in the horizontal direction is SATISFACTORY
Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient k; (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.

Computed weight of spread footing G = 25,23 kN
Computed weight of overburden  Z 0,00 kN

Tension was excluded during the analysis.
Dimensions of spread footing after excluding stretched edges:

Spread footing length (x) = 0,95 m
Spread footing width (y) = 1,15 m
Settlement of mid point of edge x -1 = 0,4 mm

Settlement of mid point of edge x - 2 0,3 mm
Settlement of mid point of edgey -1 = 0,8 mm
Settlement of mid point of edge y -2 = -0,3 mm
Settlement of foundation center point = 0,7 mm
Settlement of characteristic point = 0,4 mm

(1-max.compressed edge; 2-min.compressed edge)

Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation E4.= 10,03 MPa
Foundation in the longitudinal direction is rigid (k=303,77)
Foundation in the direction of width is rigid (k=438,81)

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,256<0,333
Max. eccentricity in direction of base width e, = 0,068<0,333
Max. overall eccentricity e, = 0,257<0,333

Eccentricity of load is SATISFACTORY
Overall settlement and rotation of foundation:
Foundation settlement = 0,4 mm
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.¢.br. 4366, k.0. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Depth of influence zone = 1,08 m

Rotation in direction of x = 0,804 (tan*1000); (4,6E-02 ©)
Rotation in direction of y = 0,119 (tan*1000); (6,8E-03 ©)

Name : Settlement Stage - analysis : 1 -1
o0 opo Of°
e
-
108
Sigma,z
S mmm—— Sigma,or
—

Dimensioning No. 1

Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x
Bottom reinforcement

12 prof. 14,0 mm, cover 50,0 mm
Cross-section width = 1,15 m
Cross-section depth = 0,60 m

Reinforcementratio p = 030 % > 0,14 % = puin
Position of neutral axis x = 0,05 m < 0,33 m = Xy
Ultimate moment Mgy = 419,29 kNm > 7,44 kKNm = Mgy
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599

GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova

LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina

FAZA PROJEKTA: Glavni projekt — gradevinski projekt

BROJ PROJEKTA: 4/22-GP

GLAVNI PROJEKTANT: Zeliko Saponja dipl.ing.grad.

Cross-section is SATISFACTORY.

Upper reinforcement

8 prof. 12,0 mm, cover 50,0 mm

Reinforcementratio p = 0,14 % > 0,14 % = puin
Position of neutral axis x = 0,03 m <034 m = Xpax
Ultimate moment Mpyg = 209,96 kNm > 4,49 kNm = Mgy

Cross-section is SATISFACTORY.

Verification of longitudinal reinforcement of foundation in the direction of y

0,00 m<0,30 m
Maximum offset of the foundation is smaller than 0,50 * thickness of foundation.
Reinforcement is not requiered.

Spread footing for punching shear failure check
Column normal force = 16,51 kN

Maximum resistance at the column perimeter

Force transferred into found. soil = 3,68 kN
Force transferred by shear strength of foundation = 12,83 kN
Considered column perimeter Ug = 230 m
Shear resistance at the column perimeter VEdmax = 0,06 MPa
Resistance at the column perimeter VRdmax = 3,60 MPa

Critical section without shear reinforcement

Force transferred into found. soil = 13,05 kN

Force transferred by shear strength of foundation = 3,46 kN
Distance of section from the column = 041 m
Section perimeter u = 1LI5m
Shear stress at section Vea = 0,06 MPa
Shear resistance of section without shear reinforcement vgq, = 0,95 MPa

VEd < Vrae = Reinforcement is not required
Spread footing for punching shear is SATISFACTORY
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:

FAZA PROJEKTA:
BROJ PROJEKTA:
GLAVNI PROJEKTANT:

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

Name : Dimensioning

Stage - analysis : 1 -1

8 prof. 12,0 mm
length 1200mm, concrete cover 50mm

. Plan: ! Punching shear - critical section:
r v T T
B i
] | Loading area
] | tranfered by RC thro
- | area: 1,18E+00m?
+X | critical section
f length: 1,15m
A ' } checked sections
Bl I
NS 7 } .
L 1,30 1 1
Section A-A: Section B+B:
0,60

8 prof. 12,0 mm
length 1050mm, co

12 prof. 14,0 mm
length 1200mm, concrete cover 50mm

12 prof. 14,0 mm
length 1050mm, co
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

OGRADA

1. Model konstrukcije

F

X

2. Cross-sections

Type
Formcode
Shape type
Item material
Fabrication
Colour

Flexural buckling y-y,
Flexural buckling z-z

A [m?]

Ay [m?], Az [m?]

AL [m?/m], Ap [m?/m]
Cy.ucs [mm], Czucs [mm]
a [deg]

Iy [m*], I, [m*]

iy [mm], iz [mm]

Wel.y [m3], Wel.z [m3]
Wpl.y [m3], Wpl.z [m3]
Mpl.y.+ [Nm]l MDI.v.- [Nm]
Mpl.z.+ [Nm], Mpl.z.- [Nm]
dy [mm], d, [mm]

It [m?], Iw [m®]

By [mm], B, [mm]

CFRHS120X50%4

2 - Rectangular hollow section

Thin-walled
S 235
cold formed

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

1.2550e-03
3.6883e-04| 8.8520e-04
3.2600e-01| 6.2730e-01

25 60

0.00
2.1382e-06| 5.3430e-07
41 21

3.5640e-05| 2.1370e-05
4.5850e-05| 2.4610e-05
1.08e+04 1.08e+04
5.78e+03 5.78e+03

0 0
1.4422e-06 | 1.0200e-09
0 0
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR:
GRADEVINA:

LOKACIJA:
FAZA PROJEKTA:
BROJ PROJEKTA:

GLAVNI PROJEKTANT:

Picture

Type
Formcode
Shape type
Item material
Fabrication
Colour

Flexural buckling y-y,
Flexural buckling z-z

A [m?]

Ay [m?], A; [m?]

AL [m?/m], Ap [m?/m]
Cv.ucs [mm], Czucs [mm]
a [deg]

Iy [m*], I, [m*]

iy [mm], i, [mm]

Wel.y [m3], Wel.z [m3]
Woiy [M3], Wiz [M?]
Mpiy.+ [Nm], Mpiy.- [Nm]
Mpl.z.+ [Nm], Mpl.z.- [Nm]
dy [mm], d; [mm]

It [m*], T [m©]

By [mm], B, [mm]
Picture

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.

b

RHSCF80/50/3.0

2 - Rectangular hollow section

Thin-walled
S 235
cold formed

j

7.2082e-04
2.7707e-04| 4.4332e-04
2.4965e-01| 4.8048e-01

25 40

0.00
6.1085e-07 | 2.9397e-07
29 20

1.5271e-05| 1.1759e-05
1.8833e-05| 1.3608e-05
4.43e+03 4.43e+03
3.20e+03 3.20e+03

0 0

6.3597e-07 | 2.6000e-10
0 0
y

Formcode |h - Height
b - Width
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
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s - Thickness
r - Outer radius
rl - Inner radius

A Area

Ay Shear Area in principal y-direction

A; Shear Area in principal z-direction

A Circumference per unit length

Ap Drying surface per unit length

Cy.ucs Centroid coordinate in Y-direction of
Input axis system

Cz.ucs Centroid coordinate in Z-direction of
Input axis system

Iv.ics Second moment of area about the
YLCS axis

Izics Second moment of area about the
ZLCS axis

Ivzics Product moment of area in the LCS
system

a Rotation angle of the principal axis
system

Iy Second moment of area about the
principal y-axis

I Second moment of area about the
principal z-axis

iy Radius of gyration about the principal
y-axis

iz Radius of gyration about the principal
z-axis

Wely Elastic section modulus about the
principal y-axis

Wel.; Elastic section modulus about the
principal z-axis

Woly Plastic section modulus about the
principal y-axis

Woi.z Plastic section modulus about the
principal z-axis

Mply.+ Plastic moment about the principal y-
axis for a positive My moment

Moiy.- Plastic moment about the principal y-
axis for a negative My moment

Mpiz+ Plastic moment about the principal z-
axis for a positive Mz moment

Moiz.- Plastic moment about the principal z-
axis for a negative Mz moment

dy Shear center coordinate in principal y-
direction measured from the centroid

d, Shear center coordinate in principal z-
direction measured from the centroid

It Torsional constant

Tw Warping constant

By Mono-symmetry constant about the
principal y-axis

Bz Mono-symmetry constant about the

principal z-axis
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3. EC-EN 1993 Steel check ULS

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Member
Selection: All

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

[Member B1 [0.000 / 6.100 m | CFRHS120X50X4 [S 235 |ULS-SetB (auto) [0.35- |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.50*LC2 + 1.35*%LC3

Partial safety factors

ymo for resistance of cross-sections 1.00
ywm for resistance to instability 1.00
ym2 for resistance of net sections 1.25
Yield strength fy 1235.0 MPa
Ultimate strength | f, |360.0 MPa
Fabrication Cold formed
..::SECTION CHECK::...

The critical check is on position 0.000 m

Normal force NEed -1.47 kN
Shear force Vyeda | 0.00 kN
Shear force Vzea | 0.54 kN
Torsion Ted 0.00 kNm
Bending moment | Myes | -3.29 kNm
Bending moment | Mzes | 0.00 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

o1 2 Class2 Class3 Class
[kN/m?] [kN/m?] [-1 Limit Limit
[-] [-]
1 I 38 4 9.055e+04 |9.055e+04 |1.00 1.00 |9.50 28.00 34.00 38.00 1
3 I 108 4 8.439e+04 |-8.204e+04 |-0.97 0.51 |27.00 |70.44 81.35 120.39 1
5 I 38 4 -8.821e+04 |-8.821e+04
7 I 108 4 -8.204e+04 |8.439e+04 |-0.97 0.51 |27.00 |70.44 81.35 120.39 1

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)
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Cross-section area A 1.2550e-03 | m?

Compression resistance | Ncrd | 294.93 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)

Plastic section modulus Wiy 4.5850e-05 |m3

Plastic bending moment | Myiyrd | 10.77 KNm
Unity check 0.31 -
Shear check for V.

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

Shear correction factor n 1.20

Shear area Av 8.8588e-04 | m?
Plastic shear resistance for V; | Vpizrd | 120.19 kN
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)

Design plastic moment resistance | Myyra | 10.77 | kKNm
reduced due to Ned
Unity check 0.31 -

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 according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

t O3 o2 Classl Class2 Class3 Class

[mm] [kN/m?]  [kN/m?]  [-] Limit  Limit  Limit
[-] [-] [-]

1 I 38 4 9.055e+04 |9.055e+04 |1.00 1.00 |9.50 |28.00 34.00 38.00

3 |1 108 4 8.439e+04 | -8.204e+04 |-0.97 0.51 |27.00 |70.44 81.35 120.39 1
5 I 38 4 -8.821e+04 |-8.821e+04

7 |1 108 4 -8.204e+04 |8.43%+04 |-0.97 0.51 |27.00 |70.44 81.35 120.39 1

Note: The Classification limits have been set according to Semi-Comp-+.
The cross-section is classified as Class 1

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

Buckling parameters Yy 2z

Sway type sway non-sway
System length L 6.100 6.100 m
Buckling factor k 2.00 0.70
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Buckling parameters Yy 2z

Buckling length ler 12.215 |4.270 m

Critical Euler load Ner 29.70 60.74 kN

Slenderness A 295.92 |206.95

Relative slenderness Arel 3.15 2.20

Limit slenderness Areo [ 0.20 0.20

Buckling curve C C

Imperfection a 0.49 0.49

Reduction factor X 0.09 0.17

Buckling resistance Nbrd | 25.62 48.89 kN
< adl B 0 < d on

Cross-section area | A 1.2550e-03 | m?

Buckling resistance | Nprd | 25.62 kN

Unity check 0.06 -

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

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

Lateral Torsional Buckling check

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

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

Ofl NECK

dIMELers

Interaction method alternative method 1
Cross-section area A 1.2550e-03 m?
Plastic section modulus Wi,y | 4.5850e-05 m?
Design compression force NEed 1.47 kN
Design bending moment Myes |-3.29 kNm
(maximum)

Design bending moment Mzea | 0.00 kNm
(maximum)

Characteristic compression Nrk 294.93 kN
resistance

Characteristic moment resistance | Myr¢ | 10.77 kNm
Reduction factor Xy 0.09

Reduction factor Xz 0.17

Reduction factor Xt 1.00

Interaction factor Kyy 0.97

Interaction factor Kzy 0.65

Maximum moment My eq is derived from beam B1 position 0.000 m.
Maximum moment M_q is derived from beam B1 position 0.000 m.

Interaction method 1 parameters

Critical Euler load Ner,y 29.70 kN
Critical Euler load Ner,z 60.74 kN
Elastic critical load Ner,m 54727.96 kN
Plastic section modulus Woiy 4.5850e-05 m3
Elastic section modulus Wely 3.5640e-05 m?
Plastic section modulus Woi,z 2.4610e-05 m?
Elastic section modulus Wel,z 2.1370e-05 m3
Second moment of area Iy 2.1382e-06 m*
Second moment of area I 5.3430e-07 m*
Torsional constant It 1.4422e-06 m*
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ers

Method for equivalent moment Table A.2 Line 1 (Linear)
factor Cmy,0

Ratio of end moments Wy 0.00
Equivalent moment factor Cry,0 0.78
Factor Hy 0.95
Factor Yz 0.98
Factor % 78.86
Factor awr 0.33
Critical moment for uniform Mcr0 58.89 kNm
bending

Relative slenderness Arel,0 0.43
Limit relative slenderness Arelosim | 0.26
Equivalent moment factor Cry 0.94
Equivalent moment factor CinLt 1.00
Factor bir 0.00
Factor dur 0.00
Factor Wy 1.29
Factor Wz 1.15
Factor Npl 0.00
Maximum relative slenderness Arelmax | 3.15
Factor Cy 0.98
Factor Cy 0.95
Unity check (6.61) = 0.06 + 0.30 + 0.00 = 0.35 -
Unity check (6.62) = 0.03 + 0.20 + 0.00 = 0.23 -

The member satisfies the stability ¢

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

heck.

|[Member B2 [0.000 / 4.100 m

| RHSCF80/50/3.0

|S 235 [ULS-SetB (auto) [0.38- |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.50*LC2 + 1.35*LC3

Partial safety factors

ymo for resistance of cross-sections 1.00
ym1 for resistance to instability 1.00
ym2 for resistance of net sections 1.25
Yield strength fy 1235.0 MPa
Ultimate strength | fu | 360.0 MPa
Fabrication Cold formed
...::SECTION CHECK::...

The critical check is on position 0.000 m

Internal forces

Calculated Unit

Normal force Ned -0.98 kN
Shear force Vyeda | 0.00 kN
Shear force Vzea 1041 kN
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Torsion Ted 0.00 kNm
Bending moment | Myes | -1.66 kKNm
Bending moment | Mzes | 0.00 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

Id Type c t o1 02 Yy Class 3
[mm] [mm] [kN/m?] [kN/m?] [-1 Limit
[-]
1 I 41 3 1.059e+05 |1.059e+05 |1.00 1.00 |13.67 |28.00 34.00 38.00
3 |1 71 3 9.779%e+04 | -9.506e+04 |-0.97 0.51 |23.67 |70.44 81.34 120.38
5 |I 41 3 -1.032e+05 |-1.032e+05
7 |1 71 3 -9.506e+04 |9.779%e+04 |-0.97 0.51 |23.67 |70.44 81.34 120.38

Note: The Classification limits have been set according to Semi-Comp-+.
The cross-section is classified as Class 1

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

Cross-section area A 7.2082e-04 | m?
Compression resistance | Ncrd | 169.39 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)

Plastic section modulus Woiy 1.8833e-05 | m?
Plastic bending moment | Myiyrd | 4.43 kNm
Unity check 0.38 -
Shear check for V.

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

Shear correction factor n 1.20

Shear area A, 4.4358e-04 | m?
Plastic shear resistance for V; | Vpizrd | 60.18 kN
Unity check 0.01 -

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.31)

Design plastic moment resistance | Mnyrd [4.43 | kNm
reduced due to Neg
Unity check 0.38 |-

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
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Decisive position for stability classification: 0.000 m
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

Id Type c t 01 02 Class 3
[mm] [mm] [kN/m?] [kN/m?] Limit
[-]
1 I 41 3 1.059e+05 1.059e+05 1.00 1.00 |13.67 |28.00 34.00 38.00 1
3 I 71 3 9.779%+04 -9.506e+04 |-0.97 0.51 |23.67 |70.44 81.34 120.38 1
5 I 41 3 -1.032e+05 | -1.032e+05
7 I 71 3 -9.506e+04 |9.779%+04 -0.97 0.51 ]23.67 |70.44 81.34 120.38 1

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

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

Buckling parameters Yy 2z

Sway type sway non-sway
System length L 4.100 4.100 m
Buckling factor k 2.00 0.70

Buckling length ler 8.210 2.870 m
Critical Euler load Ner 18.78 73.97 kN
Slenderness A 282.02 |142.12
Relative slenderness Arel 3.00 1.51

Limit slenderness Arelo [ 0.20 0.20

Buckling curve [¢ [¢

Imperfection a 0.49 0.49

Reduction factor X 0.09 0.31

Buckling resistance Nbrd | 16.08 |52.56 kN
Cross-section area A 7.2082e-04 | m?

Buckling resistance | Npra | 16.08 kN

Unity check 0.06 -

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

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

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

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

ading and axial compre on NeCK paramete

Interaction method alternative method 1
Cross-section area A 7.2082e-04 m?
Plastic section modulus Woiy | 1.8833e-05 m?
Design compression force Ned 0.98 kN
Design bending moment Myed |-1.66 kNm
(maximum)

Design bending moment Mzes | 0.00 kNm
(maximum)

Characteristic compression Nrk 169.39 kN
resistance
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Characteristic moment resistance | Myre | 4.43 kNm

Reduction factor Xy 0.09

Reduction factor Xz 0.31

Reduction factor XLt 1.00

Interaction factor Kyy 0.80

Interaction factor Kzy 0.53

Maximum moment Myeq is derived from beam B2 position 0.000 m.
Maximum moment Meq is derived from beam B2 position 0.000 m.

Interaction method 1 parameters

Critical Euler load Ner,y 18.78 kN
Critical Euler load Ner,z 73.97 kN
Elastic critical load Ner, 40946.40 kN
Plastic section modulus WLy 1.8833e-05 m?
Elastic section modulus Wely 1.5271e-05 m?
Plastic section modulus Wi,z 1.3608e-05 m?
Elastic section modulus Wel,z 1.1759e-05 m3
Second moment of area Iy 6.1085e-07 m*
Second moment of area I 2.9397e-07 m*
Torsional constant It 6.3597e-07 m*
Method for equivalent moment Table A.2 Line 1 (Linear)
factor Cmy,0

Ratio of end moments Wy 0.00

Equivalent moment factor Cimy,0 0.78

Factor Hy 0.95

Factor Yz 0.99

Factor 1% 79.79

Factor awr 0.00

Critical moment for uniform Mcr,0 43.16 kNm
bending

Relative slenderness Arel,0 0.32

Limit relative slenderness Arelosim | 0.27

Equivalent moment factor Crny 0.78

Equivalent moment factor Coir 1.00

Factor bir 0.00

Factor dur 0.00

Factor Wy 1.23

Factor W, 1.16

Factor Npl 0.01

Maximum relative slenderness Arelmax | 3.00

Factor Cy 0.99

Factor Cy 0.97

Unity check (6.61) = 0.06 + 0.30 + 0.00 = 0.36 -
Unity check (6.62) = 0.02 + 0.20 + 0.00 = 0.22 -

The member satisfies the stability check.
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SPOJ S TEMELJEM
Material
Steel S 235
Concrete C25/30
Design
Name Con N1
Description
Analysis Stress, strain/ loads in equilibrium
Beams and columns
- Y- |la- Offs | Offs | Offs
Nam . Directi | Pitc | Rotati | etex |etey | etez | Force
Cross-section .
e on h on [mm | [mm | [mm | sin
[°] 1 | [°] | | ]
- Positi
B1 CFRHS120X50X4(RHS12 | 0.0 0.0 0.0 0 0 0 on
0x50)
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Cross-sections
Name Material
1 - CFRHS120X50X4(RHS120x50) | S 235
Anchors
Diameter | fu Gross area
Name | Bolt assembly [mm] [MPa] | [mm]
M12 5.6 | M12 5.6 12 500.0 | 113

Load effects (forces in equilibrium)

N Vy |Vz | Mx My Mz
Name | Member |y Nj | [KN] | [kN] | [kNm] | [kNm] | [kNm]
ULS-Set(1) | Bl -1.1 0.0 0.0 0.0 0.0 0.0
ULS-Set(2) | Bl -1.5 10.0 0.0 |0.0 0.0 0.0
ULS-Set(3) | Bl -1.5 10.0 |-0.5 |0.0 33 0.0
ULS-Set(4) | Bl -1.1 0.0 |-0.5 |0.0 3.3 0.0
Foundation block
Item | Value | Unit
CB1
Dimensions 570 x 640 | mm
Depth 600 mm
Anchor M12 5.6
Anchoring length | 250 mm
Shear force transfer | Anchors
Check
Summary
Name Value Status
Analysis 100.0% OK
Plates 0.0<5.0% OK
Anchors 72.3 <100% | OK
Welds 97.2<100% | OK
Concrete block 27.4<100% | OK
Buckling Not calculated
Plates
Thickness GEd €p1 | GCEd

Name [mm] Loads [MPa] | [%] | [MPa] Status
Bl 4.0 ULS-Set(4) | 222.4 | 0.0 | 0.0 OK
BP1 10.0 ULS-Set(4) | 175.7 0.0 | 0.0 OK
Design data
Material fy Elim

[MPa] | [%]
S 235 235.0 | 5.0

Symbol explanation

€pl Strain
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ored  Eq. stress

oced Contact stress

fy Yield strength

eim  Limit of plastic strain

i

Overall check, ULS-Set(4)
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4

Strain check, ULS-Set(4)

4

Equivalent stress, ULS-Set(4)

Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
Postavljanje podloge i uredenje vanjskih sportskih igralidta za vise
sportova

Slatina, k.¢.br. 4366, k.o. Podravska Slatina

Glavni projekt — gradevinski projekt

4/22-GP

Zeliko Saponja dipl.ing.grad.
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Anchors
Ite |Load |\®¢ |VE4 |Nra | VRa, | VRae | 0 I(J,ts Uty | Statu
Shape m S [KN | [KN | ¢ p [%] [Yo (%] | s
| | [KN] | [KN] | [KN] ]
ULS- 72. 52.
. . Al Set(4) 13.0 |02 |514 |- 164.5 2 1.2 > OK
+ ULS- 72. 52.
A2 Set(4) 13.1 102 |514 |- 164.5 3 1.2 3 OK
ULS-
£ _Ig A3 Set(4) 0.0 |0.1 - 182 11645 0.0 (2.8 0.5 |OK
ULS-
A4 Set(4) 00 |0.1 - 182 11645 0.0 (2.8 0.5 |OK
Design data
NRra,s | Vras
Grade ’ ’
[KN] | [kN]
M125.6-1 18.1 | 12.8

Symbol explanation
Nea«  Tension force
Vea  Resultant of shear forces Vy, Vz in bolt

Design resistance in case of concrete cone failure under tension load - EN1992-4 - CI.
Nrae 7514

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

Vraep Design resistance in case of concrete pryout failure - EN1992-4 - CI. 7.2.2.4

Ut Utilization in tension

Uts Utilization in shear

Utis  Utilization in tension and shear

Nras Design tensile resistance of a fastener in case of steel failure - EN1992-4 - Cl. 7.2.1.3
Vras  Design shear resistance in case of steel failure - EN1992-4 - C1.7.2.2.3.1

Detailed result for A2

Anchor tensile resistance (EN1992-4 - Cl. 7.2.1.3)

VRd,c

Nps: = 55 181 KN > Nea= 131 kN
Neps = €0 ds - fur = 36.1 kN
Where
c= 085 — reduction factor for cut thread
A: = 25 mm? — tensile stress area
fur = 500.0 MPa — minimum tensile strength of the bolt
Yas = 2.00 — safety factor for steel
i = 12-82 =14
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, where:

£, =

300.0 MPa — minimum yield strength of the bolt

Concrete breakout resistance of anchor in tension (EN1992-4 - Cl. 7.2.1.4)
The check is performed for group of anchors that form common tension breakout cone: Al,
A2

T — -\'-;-e: i -

Neae = 507 514 kKN > MNeaz = 261 kN
Naze = | j:-,r; ' ::— "Wow o Ween - Weew - Wagw = 92.5 kN
Where:

— sum of tension forces of anchors with common concrete
breakout cone area

— characteristic strength of a fastener, remote from the effects of

Nege = 26.1kN

Ni:. = TT.9kN .
e adjacent fasteners or edges of the concrete member
o = kL £, Rl3
Nere = k- L B

, Where:

7.70 — parameter accounting for anchor type and concrete condition
£ =

25.0 MPa — concrete compressive strength

Fip = 11z max( =7 I )) =

160 mm — depth of embedment, where:
"‘?E'r.} =

250 mm — anchor length embedded in concrete

Camme
240 mm — maximum distance from the anchor to one of the three closest edges

e

90 mm — maximum spacing between anchors

A = 273800 mm®  — concrete breakout cone area for group of anchors
0 . —concrete breakout cone area for single anchor not influenced b
A%y = 230400 mm? g y
' edges
.:{3:3- = (3 : .'?:il,g_f ¥
, where:

J?F_,r, =
160 mm — depth of embedment
— parameter related to the distribution of stresses in the concrete
vy = 1.00 due to the proximity of the fastener to an edge of the concrete
member:
1

(Kt

ev = 07+ 03 =5

, Where:

H”":
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240 mm — minimum distance from the anchor to the edge
Hgp =
160 mm — depth of embedment

Yren = 1.00 — parameter accounting for the shell spalling:

250 mm — anchor length embedded in concrete

Weex = 1.00 — mgdiﬁcation factor for anchor groups loaded eccentrically in
tension:

Wer N = Weexr v = Wery v

, Where: :

wgr::.\' = T =

B

1.00 — modification factor that depends on eccentricity in x-direction

Exv —

0 mm — tension load eccentricity in x-direction
- _ 1 _

Wep N = —Te =

+ it

1.00 — modification factor that depends on eccentricity in y-direction

&, I =

0 mm — tension load eccentricity in y-direction

:?F_,f =

160 mm — depth of embedment
— parameter accounting for the effect of a compression force
between the fixture and concrete; this parameter is equal to 1 if ¢ <

Yuy = 1.00 1.5her or the ratio of the compressive force (including the

compression due to bending) to the sum of tensile forces in
anchors is smaller than 0.8

, Where:

115 mm — internal lever arm
A, =
160 mm — depth of embedment

yame = 1.80 — safety factor for concrete

Shear resistance (EN1992-4 - C1.7.2.2.3.1)

Vaa: = 5== 128 kN > Vza= 02 kN
Vars = k2 Vg, = 213 kN
Where
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k- = 1.00 — coefficient for anchor steel ductility
. _ 08 A4<008
77 Y0, 4z008
, where:
A=
0.20 — bolt grade elongation at rupture
Vir: = 21.3kN — the characteristic shear strength
Vir: = K6 - s+ fla
, where:
:Eﬁ =
0.50 — coefficient for anchor resistance in shear
A. =
85 mm? — tensile stress area
o=
fuk

500.0 MPa — specified ultimate strength of anchor steel

yas = 167 — safety factor for steel

Concrete pryout resistance (EN1992-4 - Cl. 7.2.2.4)
The check is performed for group of anchors on common base plate

Vrap = .5 = 1645 KN > Veaz= 05 kN
Frecp = kg - Nepe = 246.7 kN
Where:
ks = 2.00 — factor taking into account fastener embedment depth

— characteristic concrete cone strength for a single fastener or

Negz, = 1234 kN ;
fastener in a group

Fae = 1.50 — safety factor for concrete

Interaction of tensile and shear forces in steel (EN 1992-4 - Table 7.3)

() + (Z=) = 052 < 10
Where:
Nea = 13.1kN — design tension force
Nzga: = 181kN  —fastener tensile strength
Vea = 0.2kN — design shear force
Fra: = 128kN  — fastener shear strength

Interaction of tensile and shear forces in concrete (EN 1992-4 - Table 7.3)

(:_"- ::I'..f 1 ".I 15 —

=)= 036 < 1.0
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Where:
%._ — the largest utilization value for tension failure modes
.—':'— — the largest utilization value for shear failure modes
1—-— = 50%  — concrete breakout failure of anchor in tension
T"— = 0%  — concrete pullout failure
2= 0% - concrete blowout failure
.—':‘— = 0% — concrete edge failure
.—L"— = 0%  —concrete pryout failure

Welds (Plastic redistribution)

Thro | Lengt OwEd |€P1 | O T T Ut | Ut
Ite |Edg | ith. b % | Load [MPa | [% [l\J/_IPa [R{Pa [i_/IPa [% | [%% | Statu
m e S s
[mm] | [mm] ] 1|l ] ] ] |
ULS- ~ o7 |29
BP1 |B1 | 44.0 |313 Set(4 | 328.3 | 0.0 |252.0 | -20.3 ' " | OK
) 119.8 |2 0

Design data

Pw | Owra | 090

[-] | [MPa] | [MPa]
S23510.80 | 360.0 |259.2
Symbol explanation
€pl Strain
oweid Equivalent stress
owRrd Equivalent stress resistance
ol Perpendicular stress
T Shear stress parallel to weld axis
T Shear stress perpendicular to weld axis
0.9 6 Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
Ut Utilization
Utc  Weld capacity utilization
Detailed result for BP1 B1
Weld resistance check (EN 1993-1-8 4.5.3.2)

Gura = Ful(Bang) = 360. MP Gura = [0 = 3(2 = II:;,]-:.:' 328. MP
' 0 a a
olaa = 082 = 2592 MPa > loil= 2520 MPa

where:
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fu= 3600MFa - Ultimate strength
B = 080 — appropriate correlation factor taken from Table 4.1
yaz = 1.25 — Safety factor
Stress utilization
U=max(&2: Ely= 972 9

Concrete block

C Aesf (4] ki Fja Ut

[mm] [mmZ] [MPa] [_] [MPa] [%] Status

Item | Loads

CB 1 | ULS-Set(3) | 15 3135 9.2 3.00 | 33.5 27.4 | OK

Symbol explanation

c Bearing width

Acrr  Effective area

o Average stress in concrete

k; Concentration factor

Fija  The ultimate bearing strength of the concrete block

Ut  Utilization

Detailed result for CB 1

Concrete block compressive resistance check (EN 1993-1-8 6.2.5)

N

7= 37 92 MPa
Fig= o5 kfaly = 33.5 MPa
where:
N= 288kN — Design normal force
Agr = 3135 mm?  — Effective area, on which the column force N is distributed
0 = 1.00 — Long-term effects on Fed
B = 087 — Joint coefficient fj
k=300 — Concentration factor
fer = 25.0MPa — Characteristic compressive concrete strength
Ye = 1.50 — Safety factor
Stress utilization
U= = 274 %
Buckling

Buckling analysis was not calculated.
Bill of material
Manufacturing operations
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Name Plates Shape Nr. Welds Length Bolts | Nr.
[mm] [mm] [mm]
s A
P10.0x170.0-240.0 (S Fillet: a = MI12
BP1 235) 1 40 313.3 56 4
+ +
Welds
Type | Material Throat thickness | Leg size | Length
[mm] [mm] [mm]
Fillet | S 235 4.0 5.7 313.3
Anchors
Name Length | Drill length Count
[mm] [mm]
MI12 5.6 260 250 4
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TEMELJENJE

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Settlement
Analysis method : Analysis using oedometric modulus
Restriction of influence zone : by percentage of Sigma,Or

Coeft. of restriction of influence zone : 10,0 [%]

Spread Footing
Analysis for drained conditions : EC 7-1 (EN 1997-1:2003)
Analysis of uplift : Standard
Allowable eccentricity : 0,450
Verification methodology : according to EN 1997
Design approach : 2 - reduction of actions and resistances
Partial factors on actions (A)
Permanent design situation
Unfavourable Favourable
Permanent actions : G= 1,35([-] 1,00 (][]
Partial factors for resistances (R)
Permanent design situation
Partial factor on vertical bearing capacity : rRvs =| 1,40([-]
Partial factor on sliding resistance : Rhs = 1,10([-]

Basic soil parameters

No. Name Pattern ef Cof !
[°1 | [kPa] | [KN/m3] | [KN/m3] | [°]
1 |Glina (pretpostavka) — 19,00 30,00/ 21,000 11,00

All soils are considered as cohesionless for at rest pressure analysis.
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Soil parameters

Glina (pretpostavka)

Unit weight : = 21,00 kN/m3
Angle of internal friction: o = 19,00°
Cohesion of soil : Cces = 30,00 kPa
Oedometric modulus : Eoed = 21,50 MPa
Saturated unit weight : sat = 21,00 KN/m3
Foundation

Foundation type: centric spread footing
Depth from original ground surface h, = 0,90 m

Depth of footing bottom d =0,80 m
Foundation thickness t = 0,80 m
Incl. of finished grade s; = 0,00 °
Incl. of footing bottom s, = 0,00 °
Overburden

Type: from geological profile

Geometry of structure

Foundation type: centric spread footing

Spread footing length x =035 m
Spread footing width y = 1,00 m
Column width in the direction of x ¢, = 0,08 m
Column width in the direction of y ¢, = 0,05 m

Spread footing volume = 0,28 m3
Volume of excavation = 0,28 m3
Volume of fill = 0,00 m3
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Name : Geometry

Stage - analysis : 1 -0

Material of structure
Unit weight = 23,00 kN/m3

Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete : C 25/30

Cylinder compressive strength f;, = 25,00 MPa
Tensile strength fom = 2,60 MPa
Elasticity modulus E., = 31000,00 MPa

Longitudinal steel : B500
Yield strength f, = 500,00 MPa

Transverse steel: B500
Yield strength f, = 500,00 MPa

Geological profile and assigned soils

Thick fl Depth
No. leness of layer ‘P Assigned soil Pattern
t [m] z [m]
1 - 0,00 .. Glina (pretpostavka) -
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Load
Load N M, M H, H
No. oa Name Type Y g
new | change [KN] | [kNm] | [kNm] | [KN] | [KN]
I | Yes 1 Design 0,73 0,00 0,00 0,00| 0,00
2 | Yes 2 Design 1,47 0,00 -1,29| -0,54| 0,00
3 | Yes 1 - service Service 0,52 0,00 0,00 0,00f 0,00
4 | Yes 2 - service Service 1,05 0,00 -0,92| -0,39| 0,00
Global settings
Type of analysis : analysis for drained conditions
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Load case verification
Self w. x R Utilizati
Name | | v ¢ &y : rzation Is satisfactory
in favor | [m] | [m] | [kPa] [kPa] [%]
1 Yes 0,00{ 0,00| 20,49| 424,95 4,82 Yes
1 No 0,00{ 0,00| 26,93| 424,95 6,34 Yes
2 Yes 0,11{ 0,00| 59,45| 366,43 16,22 Yes
2 No 0,08 0,00| 56,10] 380,00 14,76 Yes

Analysis carried out with automatic selection of the most unfavourable load cases.

6,44 kN
0,00 kN

Computed weight of spread footing G =
Computed weight of overburden  Z

Vertical bearing capacity check

Shape of contact stress : rectangle

Most unfavorable load case No. 2. (2)
Parameters of slip surface below foundation:
Depth of slip surface z;, = 0,40 m
Length of slip surface 1, = 1,02 m

Design bearing capacity of found.soil Ry = 366,43 kPa
Extreme contact stress = 59,45 kPa

Bearing capacity in the vertical direction is SATISFACTORY
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Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,310<0,450
Max. eccentricity in direction of base width ¢, = 0,000<0,450
Max. overall eccentricity e, = 0,310<0,450

Eccentricity of load is SATISFACTORY

Horizontal bearing capacity check

Most unfavorable load case No. 2. (2)
Earth resistance: at rest
Design magnitude of earth resistance Sy = 1,59 kN

Horizontal bearing capacity Rgq, = 7,55 kN
Extreme horizontal force H = 0,54 kN

Bearing capacity in the horizontal direction is SATISFACTORY
Bearing capacity of foundation is SATISFACTORY

Verification No. 1
Settlement and rotation of foundation - input data

Analysis carried out with automatic selection of the most unfavourable load cases.
Analysis carried out with accounting for coefficient ;| (influence of foundation depth).
Stress at the footing bottom considered from the finished grade.

Computed weight of spread footing G = 6,44 kN
Computed weight of overburden  Z = 0,00 kN

Tension was excluded during the analysis.
Dimensions of spread footing after excluding stretched edges:

Spread footing length (x) = 0,28 m
Spread footing width (y) = 1,00 m

Settlement of mid point of edge x - 1 = 0,0 mm
Settlement of mid point of edge x -2 = 0,0 mm
Settlement of mid point of edge y -1 = 0,2 mm
Settlement of mid point of edgey -2 = 0,1 mm
Settlement of foundation center point = 0,2 mm
Settlement of characteristic point = 0,1 mm

(1-max.compressed edge; 2-min.compressed edge)
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Settlement and rotation of foundation - results

Foundation stiffness:

Computed weighted average modulus of deformation E4¢= 10,03 MPa
Foundation in the longitudinal direction is rigid (k=36896,25)
Foundation in the direction of width is rigid (k=1581,93)

Verification of load eccentricity

Max. eccentricity in direction of base length e, = 0,234<0,450
Max. eccentricity in direction of base width ¢, = 0,000<0,450
Max. overall eccentricity e, = 0,234<0,450

Eccentricity of load is SATISFACTORY
Overall settlement and rotation of foundation:
Foundation settlement = 0,1 mm

Depth of influence zone = 0,29 m

Rotation in direction of x = 0,361 (tan*1000); (2,1E-02 ©)
Rotation in direction of 'y = 0,000 (tan*1000); (0,0E+00 °)

Name : Settlement Stage - analysis : 1 -1

0G
FG

0,80 0,80 0,90
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Dimensioning No. 1

Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of longitudinal reinforcement of foundation in the direction of x

0,14m 0,40m
Maximum offset of the foundation is smaller than 0,50 * thickness of foundation.
Reinforcement is not requiered.

Verification of longitudinal reinforcement of foundation in the direction of y

5 prof. 10,0 mm, cover 50,0 mm
Cross-section width = 0,35 m
Cross-section depth = 0,80 m

Reinforcement ratio = 015% >0,14% = L
Position of neutral axis x = 0,04 m <046 m = Xpax
Ultimate moment Mggq = 124,70 kKNm > 0,17 kKNm = Mgq

Cross-section is SATISFACTORY.

Spread footing for punching shear failure check

Column normal force = 1,47 kN

Maximum resistance at the column perimeter

Force transferred into found. soil = 0,02 kN
Force transferred by shear strength of foundation = 1,45 kN
Considered column perimeter U = 0,26 m
Shear resistance at the column perimeter VEdmax = 0,07 MPa
Resistance at the column perimeter VRdmax = 3,60 MPa

Critical section without shear reinforcement

Force transferred into found. soil = 1,17 kN
Force transferred by shear strength of foundation = 0,30 kN
Distance of section from the column = 0,37 m
Section perimeter u =070 m
Shear stress at section Vigg = 0,01 MPa

Shear resistance of section without shear reinforcement vgqy, = 1,31 MPa

VEd < Vrae = Reinforcement is not required
Spread footing for punching shear is SATISFACTORY
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URED OVLASTENOG INZENJERA GRADEVINARSTVA SAPONJA ZELJKO, Slatina, M. Gupca 159

INVESTITOR: Grad Slatina, Trg sv. Josipa 10, Slatina, OIB: 68254459599
GRADEVINA: Postavljanje podloge i uredenje vanjskih sportskih igralista za vise
sportova
LOKACIJA: Slatina, k.€.br. 4366, k.o. Podravska Slatina
FAZA PROJEKTA: Glavni projekt — gradevinski projekt
BROJ PROJEKTA: 4/22-GP
GLAVNI PROJEKTANT: Zeljko Saponija dipl.ing.grad.
Name : Dimensioning Stage - analysis : 1 -1
Plan ' Punching shear - critical section:
B
1 Loading area
1 ;r:?r;fel;;%g)é;;;hrough shear
0o T | o = checked sections
IS
- 8
033
Section A-A: Section B-B:

length 250mm, concrete cover 50mm length 900mm, concrete cover 50mm
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