ok
v roe
5

KAZALO

T.1.1.1 TEHNICNI OPIS
SPLOSNO
PODLOGE ZA PROJEKTIRANJE
OPIS OBJEKTOV

3.1 NOV OBJEKT SOLE
3.2 REKONSTRUKCIJA OBSTOJECEGA PRIZIDKA K SOLI

PODLOGA ZA PROJEKTIRANJE
. STATICNA SANACIJA OBJEKTA
OBTEZBA

4.1 LASTNA IN STALNA OBTEZBA
4.2 KORISTNA OBTEZBA
4.3 OBTEZBA SNEGA
4.4 POTRESNA OBTEZBA

MATERIAL

VRSTA KONSTRUKCIJSKEGA JEKLA
ANTIKOROZIJSKA ZASCITA
IZVEDBENI RAZRED JEKLENE KONSTRUKCHJE
5.3.4 SPOJI
GEOTEHNICNI POGOJI GRADNJE

UPORABLJENI STANDARDI
UPORABLJENA PROGRAMSKA OPREMA
T.1.1.2 TEHNICNI IZRACUNI — NOVI DEL SOLE
1 GEOMETRIJA

1.1 ETAZE

KLETNA ETAZA
PRITLICJE
NADSTROPJE
MANSARDA

STENAV OSI 1
STENAV OSI 2
STENAV OSI 3
STENAV OSI 4
STENAV OSI A
STENAV OSI B
STENAV OSIC
STENAV OSI D
STENAV OSI E
STENAV OSI F

PZI - 2/1

§t. projekta: 17140-10
Stran 1 od 272



5°Q°pf

2 IMATERIAL ..ot ee et e e e e e e e et e et e et e e et e e e e e e e e et e e e e e et e e e e et e e et e aaaeraas 25
2.1 BETON ceoieeee oot e e et e e e e et e e e e e e et e et e e e e et e e e e e e e e aet e e e e at e e e aaas 25
2.2 ARMATURA ..ot e e et e e e e e e e 25

B U OBTEZBA ..o e et e e ae et a et e e e artearaarias 25
3.1 OBTEZNE SKUPINE .......coovmiiriiiiciniecce st 25
3.2 OBTEZNI PRIMERI c.c et e et e e e ee e e e et e e e e e e e e s e e e e e eeesiaeaaes 25
3.3 LASTINA IN STALNA .ottt et ee e e e e et e et e et e e e e e e ee e et e e et e eeee e e e eeearaeaees 26
3.3.1  PLOSCANAD KLETJO ..o 26

3.3.2  PLOSCA NAD PRITLICJEM ......ccoiiiiiiiiniiicicisccscssisissns s 26

3.3.3  PLOSCA NAD NADSTROPJEM ......cccouiiiiiiiiininninisisniscssiss s 27

3.4 OBTEZBA VETRA ..o e e e oo et e e e e e 29
341 OBTEZBA SNEGA.......ccocooiiiiiicic e 30

3.4.2 POTRESNA OBTEZBA.....oooooeeeeee oot eee et e et e et ee e e e e e e eee e e e aea e 31
4 MODALNA ANALIZA ..o e ee e e e e et e e e e e et e e et e eee e e e e ee e et e e e e e eeeseeeraes 33
4.1 NIHAJINE OBLIKE, NIHAJNI CASI IN EFEKTIVNE MASE.......cooeeeeeeeeeeeeeeeeeeeeee e 33
4.1.1 1. NIHAINA OBLIKA T=0,543 S Merrx = 0,94 ....eoeiuiiiieeeecee e 33
4.1.2 2. NIHAINA OBLIKA T=0,478 S Merry = 0,91, ..ccviiiiiiiiiiecieceeece e 34
4.1.3 3. NIHAINA OBLIKA T=0,381 S MErrzz= 0,97 woeveeeeeeeeee e 35
4.2 ETAZNE PRECNE SILE ....ooee oot oottt e e e eee e e et e ee e e e e eeeeeeenee e 35
5 DIMENZIONIRANJE MEDETAZNIH PLOSC ......coooeieeeeee oot 36
5.1 PLOSCA NAD KLETUO o..oooe oo e oo e e e 37
5.1.1  ANALIZA MSN .o ee e e et e e e e e e e e e e eeee e et e e et e e eeesereeaaeaies 37

5.1.2  ANALIZAMSU .....oooiiiiiiiniciisiscss s 39
5.2 PLOSCA NAD PRITLICIEM ......oeeoeee oot e e e e e e e eeee e e aeneaees 40
5.2.1  ANALIZA MSN ..ot e e et e e ee e et e e e e eee e e e e 40

5.2.2  ANALIZA MSU ..o e et 42
5.3 PLOSCA NAD NADSTROPUEM ... oo eeeeeeeee oot eee e ea e et e e e e e e eeeeeeeeaeaeaaes 43
5.3.1  ANALIZA MSN ..o et 43
5.3.2  ANALIZA MSU ..o et 45
6 DIMENZIONIRANIE STEN ..o oeeeeee e eeeee oot e e e e e e e e et e e e e e e e e eee e e e e ee e e e e e e e eeeseeeeaes 46
B.1  STENA NV OSI L oottt e e et e e e 46
6.1.1 DISPOZICIJA ELEMENTOV ...oooeeeeeeeee oo e 46
B.1.2  KLETNA STENA .. oooe oot oot e e e 46
B.1.3  SLOPISTEN S3B0XT0 ..o cueeeeee oo eeeeeeee e eeee e eee e e e e e ee e e e e e e e eeeeeeeeae e 48

B.1.4  SLOPISTEN S30XA5 ..oooeeeeeeeeeeeeeee e et 51
B.1.5  SLOPISTEN S30X90 .....eeeeeeee oo et 54
B.1.6  SLOPISTEN S30XO5 ...oeeeeeeee oo eee e e e e e e e e e e e e e e e e e eeee e e e e aae e 58
6.1.7  SLOPI STEN SB0XB5 .......oomruiiiciiriirininisseeisssssisssssssssss s 62
B.1.8  PRECKE ....ccooeeee oo e 65
6.1.9 DIMENZIONIRANJE KAPNEGA NOSILCA B/H=30/39 CM.....cooveeereeereeernnn. 68
8.2  STENA NV OS2 oo e e 70
6.2.1 DIMENZIONIRANIE STEN ..ooeieeeoee oo e 70
6.2.2 DIMENZIONIRANJIE STENASTEGA NOSILCA ....ooeoeeeeeeeee oo e 73

6.2.3 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (+3,41 M, MED OSEMA C IN F)

81

6.2.4 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (+6,82, MED OSEMA B IN F).83
0$ Artice PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 2 od 272



5Qqc9"
6.2.5 DIMENZIONIRANJE STEBROV B/H = 30/30 CM ....eoueeeeeeeeeeeeeeeee e e, 85
6.2.6 DIMENZIONIRANJIE STEBRA B/H = 30/60 CM ....eeeieeeeeeeeeeeeeeeeeeeeeeee e 86
8.3 STENA V OSI B oottt ettt e et et et e e et e et e et et et e et e et e et e ee e e eeeeeenaeas 87
6.3.1 DIMENZIONIRANJIE STEN ...t ieeieeeee et eee e e et e et e e e e et e e eeeeaeeseeneeeeaeen, 87
6.3.2 DIMENZIONIRANJIE STENASTEGA NOSILCA .. .oeeoeeeeee et 90
6.3.3 DIMENZIONIRANJE NOSILCA B/H = 30/105 CM....ooeeeeeeeeeeeeeeeee e eeeeeeeee, 92
6.3.4 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (PRITLICJE, MED OSEMA B IN
C) 94
6.3.5 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (PLOSCA NAD PRITLICJEM,
MED OSEMA A IN D) ..ottt ettt e e et ee e eee e neen s 96
6.3.6 DIMENZIONIRANJE STEBROV B/H = 30/30 CM ....vveeieeeeeeeeeeeeeeeeeeeeee e 08
6.3.7 DIMENZIONIRANJIE STEBRA B/H = 30/60 CM ....eeeieeeeeeeeeeeeeeeeeee e 99
B4 STENA NV OSI 4 oo et e e et e e e, 100
6.4.1 DIMENZIONIRANIE STEN . .oiiieeeeee oot eee e e eee e e e e e e e e e e aeeeseeeaees 100
6.4.2  SLOPI STEN S30XL00 ....veeeeeeeeee e eee e et et eeeeeee e e e eeeaeeaeee e 103
6.4.3  SLOPISTEN SB0XLL0 .eeeeeeeee et et ee e e e e ee e eee s 106
B.5  STENA V OSI A oottt e e et e et e et e et et et e et e e e ee e, 109
6.5.1 DISPOZICIJA ELEMENTOV ..ottt ee e 109
B.5.2  KLETNA STENA ..ottt oot ee e e et e e e e e et e e e e e eeeaeeeaeeeaees 109
B.5.3  STENA S30XA35 ..ot e e e ee e et e et e e e e e et e e e e e eee et e neeeaee s 111
B.5.4  STENA SB0XB25 ...ttt e et e e e et ettt e et e et e ee e 113
6.5.5  SLOPISTEN S3B0XL20 ...ueeeeeee e eee et ee e ee e eeeee e e aeee s 115
B.5.6  SLOPI STEN S30XO7,5 .o et eeeee e eee e eeee et ee e e e e e e e e e e e e e e e e e e aeee s 117
B.5.7  SLOPISTEN SB0XLL7,5 .eeeeeeeee e ee e et e e eee e e eeeee e e eee s 119
B.5.8  SLOPI STEN SB0XB5 ...eeeeeeeeeee e eee et eee e e et e et eee et eeeeeeeseeenaeee e 121
6.5.9  SLOPI STEN S30XL05 ...ueeeeeeeeeee e eeee e e e e e e e e e e eee e e e eeeeaeeeseeeaeens 124
6.5.10 SLOPI STEN S30XLA0 .. .ot eeee e e e e e e e e e e eeneaee s 127
B.5.11 PRECKE ......eeeeeeeeee oot e et e et e e e e e et e e e e e e et e s e e nee s 130
6.5.12 DIMENZIONIRANJE KAPNEGA NOSILCAB/H=30/39 CM....coecoveeeereeereann 135
B.6  STENA V OSI Bt ettt e et e et et e e e e, 138
6.6.1 DISPOZICIJA ELEMENTOV ..ottt 138

6.7

6.8

6.9

08 Artice

6.6.2 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (+0,00 M, MED OSEMA 1 IN 4)
6.6.]{338 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (+3,41 M, MED OSEMA 1 IN 4)
6.6.:4L140 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (+6,82 M, MED OSEMA 1 IN 4)
STEllill,]& NV O S o et e e 144

6.7.1 DISPOZICIJA ELEMENTOV ..o 144
6.7.2 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (+0,00 M, MED OSEMA 1 IN 4)
6.7.]5*344 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (+3,41 M, MED OSEMA 1 IN 4)
6.7.]1-146 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (+6,82 M, MED OSEMA 1 IN 4)
STEllﬁi W OS] D a et 148

6.8.1 DIMENZIONIRANJIE STEN ...ttt 148

6.8.2 DIMENZIONIRANJE NOSILCA B/H = 30/65 CM (+6,82 M, MED OSEMA 2 IN 4)
151

STENA V O I F e e e e 153

PZI - 2/1

Rev_0

§t. projekta: 17140-10
Stran 3 od 272



5°Q°pf

6.9.1 DIMENZIONIRANIE STEN . .oiiieeeeee e eeeeeeeeeeeeeeeeeeeeeeaeeeeseeeseeeeeeeaeeeseeesees 153

6.9.2 DIMENZIONIRANJE NOSILCEV B/H = 30/65 CM (MED OSEMA 2 IN 3)........ 156

7 ANALIZA LESENEGA STRESUJA .....oooo oot 160
T LD MODEL .ot e oo e e e e e e e e 160

7.1.2  REZULTATIANALIZE.......c..cooiiiiiiniiiniisiscisssss s 162

T.1.1.3 TEHNICNI IZRACUNI = STARIDEL SOLE .......ooooiiee et eeee e, 167
L GEOMETRIJA oot e et e e e e e et e et e e e e et e e e e et e e et e et e e et e e et e et e eeeeeeeeeeeaaas 167
1.1 OBSTOUECE STANUE ..o ettt ee e et e e een e 167
0 R =T =t I (O RSO RRURRO 168

.12 NADSTROPIE ...ttt e et e e e e e e e et e e e e et e e e e e e e e e eene e, 168

1.1.3 NOVO STANJE ...t 169

L.14  PRITLICUE .ot e, 170

L1105  NADSTROPIE ...ttt e et e et e e e e e et e e e e e et e e e e eree e e e arae e, 170

.16 MANSARDA .. cooeeeee e et e e e et e et e e e e et e e et e e e e e e e e e e e e e, 171

2 MATERIAL ..o e e 172
2.1 OBSTOUECE STANUE ..ottt et e e et e e e e e e et e e et e e et e e e e e aeeeeans 172

B U OBTEZBA ......oocoeoeeeee e a e a et 172
3.1 OBSTOUECE STANUE oot et e, 172
3.1.1  OBTEZNE SKUPINE ......cooiiiiiiiiiiciiniscecie s 172

3.1.2  OBTEZNIPRIMERIL. ..o e et et ee et e e e e e e e e e e eeeereeeeeeaeeesees 172

3.1.3  LASTNA IN STALNA ..ot 173

3.1.4  KORISTNA OBTEZBA .....ccooiiiiiiiiiciiniscsis s 175

3.1.5 POTRESNA OBTEZBA......ooooeeeeee oo e ee et e e e e e e e e eeeeseaeeeeesenesae s 176

4 MODALNA ANALIZA ..o e e e oo e e e e e e e e eee e e e e e e aea e, 177
4.1 OBSTOUECE STANUE ..ot e, 177
4.1.1  NIHAJNE OBLIKE, NIHAJINI CASI IN EFEKTIVNE MASE ...........ccccooiiinnnnnna. 177

4.1.2 ETAZNE PRECNE SILE ...oocoooeeeee oo ettt ee e aen s 178

4.2 NOVO STANIE ..o et e e, 179
4.2.1  NIHAJNE OBLIKE, NIHAJINI CASI IN EFEKTIVNE MASE ...........ccccooovinrinnnn. 179

4.2.2 ETAZNE PRECNE SILE .....coovveeveeeeeene PO 181

4.3 PRIMERJAVA REZULTATOV ANALIZE OBSTOJECEGA IN NOVEGA STANJA ........ 181
4.3.1 PRIMERJAVA CELOTNIH ETAZNIH PRECNIH SIL.......coooviiinirninncn, 181

4.3.2 PRIMERJAVA PRECNIH SILV STENAH ....ooeeoeeeeeeeeeeeeee e 182

5 DIMENZIONIRANUIE ...oeeeeeeeee oot e et ee e 189
5.1 DIMENZIONIRANJIE NOVIH STEN .oooooeeeeeeeeee oo e e ee e e e eeae et e eeeeeaeeeeeeaene e, 189
5.1.1 DISPOZICIJA NOVIH STEN ....oooeeoee oo eeee e e e aeee e ee e e e seeeaen e s 189

5.1.2  VHODNI PODATKI «.eeee oo e e e et et 190

5.1.3  STENA NV OSI L oot ee e e e et e e e e e e e e e e e eeesre e s 191

B5.1.4  STENA N OSI 4 oo e e e et e e e e e e e e e e see e s 204

5.1.5  STENA NV OSI B oo e ettt 206

5.1.6 STENIV OSEH B IN E (MED OSEMA 1IN 3) ..oooiiiieieeeeeeeee e 223

5.1.7 STENAV OSI B (MED OSEMA 3 IN 4)....ooiiiiieieeeeeeeee e 225

5.1.8 STENAV OSIE (MED OSEMA 3 1IN B).....cviuiieiieieeieeeeeeeeeee e se e eesn e 234

5.1.9 AB NOSILCI B/H =20/40 CM NA KOTI 49,72 M...coooeeeeeeeeeeeeeeeeeeeeeee e, 241

5.1.10 AB NOSILCI B/H =20/30 CM NA KOTI 49,62 M.....cooveeeeeeeeeeeeee oo eene e 246

5.2 DIMENZIONIRANIE TEMELJIEV ... .ooioeeeeee oo e, 251

0$ Artice PZI - 2/1

Rev_0

§t. projekta: 17140-10
Stran 4 od 272



5@\@9\‘

B.2. 1 REAKCIIE ... et ettt et a e aens 251

5.2.2 ANALIZA PASOVNEGATEMELJA..........................v. ....................................... 252
5.2.3 |ZBRANA ARMATURA IN SIDRANJE V OBSTOJEC TEMELJ.......eevvevvennn, 255

5.3 DIMENZIONIRANJE JEKLENE KONSTRUKCIJE MANSARDE ..o, 256
D 3.l GEOMET T RIJA . .o e e e e 256
5.3.2 KONTROLA NOSILNOSTI ELEMENTOV ...t 260
5.3.3 SIDRANJE STEBROV ..................................................................................... 262

5.4 ANALIZA LESENE STRESNE KONSTRUKCIJE ... ..o 266
DAL IMODEL .. e e 266
542 REZULTATI ANALIZE . ... oo e et 268

08 Artice PZI - 2/1

Rev_0

§t. projekta: 17140-10
Stran 5 od 272



2/1.3.1 Tehnicni opis

1 Splosno

TehniCni opis se nanasa na narocilo ObCine Brezice, Cesta prvih borcev 18, 8250 Brezice, ki namerava izvesti
2. fazo projekta odstranitve, rekonstrukcije in novogradnje objekta OS ArtiCe. V 1. fazi objekta je bil izveden
nov vrtec ob obstojeci Soli, v drugi fazi pa se nacrtuje Se:

- Odstranitev starega dela ole;
- lzvedba novega objekta Sole (na mestu odstranjenega objekta);
- Rekonstrukcija obstoje€ega prizidka k Soli, ki obsega:
o Nadzidavo - izvedba konstrukcije mansarde
o Dozidavo na severni strani obstojeCega dela objekta
o Stati¢no sanacijo objekta:
= QOjacitev AB medetaznih plo$¢ s karbonskimi viakni.

= Potresna ojacitev z izvedbo dodatnih AB sten.

2 Podloge za projektiranje
Pri projektiranju so bili uporabljeni podatki naslednje dokumentacije:

- Geolosko geotehni¢no porocilo (elaborat §t. 14/2017), ki ga je novembra 2017 izdelalo podjetje
GEOBRAT, d. 0. 0.

3 Opis objektov

3.1 Nov objekt Sole

Nov objekt Sole je armiranobetonska konstrukcija etaznosti K+P+N+M, tlorisnih gabaritov 23,30x20,15 m in
viSine 13,00 m (merjeno od ni¢elne kote).

Nicelno koto objekta predstavlja kota finalnega tlaka pritli¢ja, in sicer znasa +/- 0,00 = 221,33 m. n. v.
Nosilna konstrukcija je razporejena v naslednjem rastru:

- Vzdolzna smer (osi A — E):

o Razdalja med osmi A-B: 6,00 m
o Razdalja med osmi B-C: 3,90 m
o Razdalja med osmi C-D: 580 m
o Razdalja med osmi D-E: 2,25m

- Precna smer (osi 1 -4):

o Razdalja med osmi 1-2: 7,90 m
o Razdalja med osmi 2-3: 3,50 m
o Razdalja med osmi 3-4: 8,45 m
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Izkop za izvedbo temeljenja se generalno (na obmocdju dvigalnih jaskov cca. 60 cm globlje) izvede do kote -
5,30 m = cca. 216,00 m. n. v. (sloj zaglinjenih peskov in prodov SC,GC), kar je cca. 1,0 m pod koto spodnjega
roba temeljev (217,03 m. n. v.).

Na izravnana in utrjena temeljna tla se pred vgradnjo prvega sloja tamponske plasti, za prepreditev prehajanja
finih delcev, vgradi lo€ilni geosintetik. Po vgradnji le-tega se izvede tamponska plast debeline cca. 1,0 m.
Tamponska plast se vgrajuje v plasteh debeline od 20 do 30 cm, zgoS€enost na planumu pa mora dosegati
vrednost Evd > 40 MPa 0z. Ev2 > 80 MPa.

Objekt se temelji s pasovnimi temelji prereza B/h =120/60 cm. Spodnja kota pasovnih temeljev se nahaja na
koti—4,3m =217,03m. n. v.

Pasovni temelji objekta se izvedejo iz betona trdnostnega razreda C30/37 XC2 PV-I.

Med vsemi stiki temeljna peta-stena se izvede vodotesna masa na cementni osnovi, trdnostnega razreda
minimalno C30/37, skladno z navodili proizvajalca. (kot. npr. KEMA HIDROSTOP)

Obijekt je stenasta konstrukcija, katerih debelina sten znasa 30 cm, z izjemo sten dvigalnega jaska (ki poteka
iz kleti v pritli¢je), ki so debeline 20 cm.

Medetazne plosCe, ki so debeline 20 cm, poleg obodnih sten podpirajo naslednji nosilni elementi:
- AB plosca nad kletjo:
o Notranje kletne AB stene;
o AB nosilci 30x65 cm v oseh B, C ter 2 in 3;
o Dodaten nosilec 30x65 med osema 1 in 2 (v polju A-B), zaradi prebojev strojnih inStalacij v
AB plosgi;
- AB plos¢a nad pritlicGjem:
o Notranje AB stene (stene v oseh 2, 3 in D ter stene dvigalnih jaSkov);
o AB nosilci 30x65 cm v oseh B, C ter 2 in 3;
o AB nosilci 30x105 cm v osi 3;
- AB plos¢a nad nadstropjem:
o Notranje AB stene (stene v oseh 2, 3 in D ter stene dvigalnih jasSkov);
o AB nosilci 30x65 cm v oseh B, C, D ter 2in 3;
AB konstrukcija objekta nad temelji se izvede iz betona trdnostnega razreda C30/37 XCL1.

Streha novega dela objekta je trikapna (3 streSine). Primarno nosilno konstrukcijo strehe predstavljajo lepljeni
lamelirani nosilci dimenzij 18/44 cm na rastru cca. 2 m, ter vogalna nosilca dimenzij prereza 24/76 cm.

Vsi leseni nosilci so iz lepljenega lameliranega lesa razreda GL32h.
Nosilci prereza 18/44 cm so izvedeni kot:

- Previsni nosilci, ki so na eni strani premi¢no ¢lenkasto podprti v oseh A, 1 in 4 ter na drugi nepremicno
Clenkasto v oseh 2 in 3. Previsni del poteka od podpor v oseh 2 oz. 3 do slemena. Spoj nosilcev
slemenu prepre€uje pomike samo pre¢no na os nosilcev (naj upoSteva izdelovalec streSne
konstrukcije).

- Prostolezeci nosilci, ki so na eni strani premi¢no &lenkasto podprti ter na drugi nepremiéno &lenkasto
vogalni nosilec.

Vogalna nosilca 24/76 cm se izvedeta kot previsna nosilca, ki sta podprta nepremiéno ¢lenkasto (kapna
in zgornja podpora). Previsni del poteka od zgornje podpore do slemena. Spoj nosilcev slemenu
preprecuje pomike samo pre¢no na os nosilcev (naj uposteva izdelovalec streSne konstrukcije).

V sklopu ponudbe mora izvajalec poleg delavniSskega nacrta lesene konstrukcije, izdelati tudi stati¢ni izracun
stredne konstrukcije (upoStevaje robne pogoje predmetnega stati€nega izracuna), ki vsebuje tudi izradun
spojnih oz. podpornih elementov za lesene elemente.
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3.2 Rekonstrukcija obstojecega prizidka k Soli

Obstojec prizidek k Soli je tlorisnih gabaritov 21,30x31,10 m in viSine 12,8 m (merjeno od ni¢elne kote — kota
pritlicja). Obstoje¢ objekt je etaznosti K+P+N+M, pri ¢emer je mansarda izvedena samo na srednjem delu
tlorisa objekta, preostal del prestavlja ravna streha (skeletna streSna nosilna konstrukcija na AB plos¢i).

Rekonstrukcija obsega naslednje gradbene posege:
- Odstrani se celotna obstoje¢a konstrukcija nad plo§¢o nad nadstropjem (nad koto +6,66);
- lzvede se statiCnha sanacija objekta:
o Potresna sanacija z dodajanjem AB sten po obodu in v notranjosti objekta;

o Ojacitev medetaznih AB ploS¢ s karbonskimi vlakni zaradi povecanja stalne in koristne
obtezbe;

- lzvede se nova nosilna konstrukcija mansarde:
o Dodatne obodne AB stene;
o Jeklena etazna nosilna konstrukcija;

o Lesena streSna konstrukcija;

3.2.1 Podloga za projektiranje
S stani naro¢nika smo kot podlogo za projektiranje dobili del naslednje projektne dokumentacije:

- Glavni projekt dozidave in adaptacije OS Artiée, ki ga je septembra 1977 izdelalo podjetje »GIP
BETON ZASAVJE«

Zgoraj navedena dokumentacija ni popolna in vsebuje le naslednjo vsebino:
- Pozicijske nacrte AB ploS¢;
- Tloris temeljev, kleti, pritli¢ja in nadstropja
- Dva pre¢na prereza objekta (v isti smeri)
Iz posredovane dokumentacije je mozno razbrati naslednje:
- geometrijo in razporeditev nosilnih sten

- vgrajen material:

o armiran beton: MB30
o hearmiran beton: MB20
o armatura: CO 200 (podatek za temelje, za preostale konstrukcije ga ni)

1z posredovane dokumentacije ni bilo moZno razbrati naslednjih potrebnih podatkov:
- podatka o vgrajenih materialih (stene in plosc¢e);
- armaturnih naCrtov sten in ploS¢ (ni podatka o vgrajeni armaturi)

- stati€nega izraCuna
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3.2.2 Stati€na sanacija objekta
Razlog za stati¢no ojacitev objekta:

- Projektna dokumentacija je bila izdelana leta 1977, ko so bili standardi glede potresne varnosti
objektov bistveno milejSi od danadnjih, zato smatram, da obstoje€ objekt v smislu potresne varnosti ni
ustrezen.

-V sklopu sanacije se masa objekta poveca, kar Se poveca potresno obtezbo:
o Dodatna masa zaradi povecanja dodatne stalne obtezbe medetaznih plos¢ (debelejsi esrtih);
o Dodatna masa zaradi obtezbe nosilne konstrukcije mansarde;

o Dodatna masa iz naslova koristne obteZzbe mansarde;

Ojacitev medetaznih plos¢

Zaradi poveCanja stalne in koristne obtezbe ploS¢ bi bilo najprej potrebno ugotoviti, ali vgrajena armatura
zadostuje za prevzem obremenitev. Slednje zaradi manjkajocih podatkov (stati¢ni sistem, statiCni izraun oz.
vgrajena armatura posameznih pozicij) o nosilnosti obstojecih AB ploS¢ ni mogoce izvesti racionalno, zato
predmetni nacrt predvideva naslednji postopek izvedbe ojacitev:

- Med gradnjo se po posameznih pozicijah za ugotovitev vgrajene armature izvede sondiranje AB
plosce;

- Na podlagi ocene kvalitete vgrajene armature in betona se nato izvede raun ustreznosti vgrajene
armature za prevzem dodatnih obremenitev;

-V kolikor se izkaze, da vgrajena armatura ne zadostuje, se medetazne ploSce ojacajo s karbonskimi
vlakni;

V smislu zgoraj nastetega popis materiala in del predvideva naslednje:
- Postavko izdelave analize medetaznih ploS¢ in narta morebitnih ojacitev;

- Postavko stroska ojacitev medetaznih ploS¢ po teko¢em metru;

Potresna ojacitev objekta

Horizontalne obremenitve v obstoje¢em stanju prevzemajo stene debelin 20 cm, za katere pa ni podatkov o
betonu in vgrajeni armaturi.

Za povec€anje horizontalne nosilnosti se po obodu in v notranjosti objekta dobetonirajo AB stene debeline
20 cm, in sicer na nasledniji nacin:

- lzkop do kote cca. 50 cm pod spodnjim robom obstojecih temeljev;
- Ru3enje obstojecih temeljev do zunanjega roba sten;
- Vgradnja tamponskega nasutja in kompaktiranje do vrednosti Evd > 40 MPa;

- Dobetoniranje obstoje€ih pasovnih temeljev s temelji dimenzije b/h=80/60 cm (skupaj s kemicnim
sidranjem novega v stari temelj);

- Dobetoniranje AB sten k obstoje€im stenam z betonom razreda C30/37 XC1:

o Kemicno sidranje: nova stena - stara stena;
o Kemicno sidranje: nova stena — rob medetaznih plos¢;
o Kemicno sidranje: nova stena — medetazni AB nosilci;
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Nova jeklena konstrukcija mansarde

Novo nosilno konstrukcijo mansarde predstavlja jekleni okvir iz vro€evaljanih jeklenih profilov HE220A, HE
180A in HE140A. Jeklena konstrukcija se izvede v varjeni in vijaCeni izvedbi.

Jeklena konstrukcija se izvede iz jekla kvalitete S355 JR in vijakov kvalitete 10.9.
Antikorozijska zascita se izvede z vro€im cinkanjem za nizko stopnjo korozivnosti C2.

Stebri okvirjev se v AB plos¢o pritrdijo z vijaki M20, ki se vgradijo skozi AB plo3¢o.

Stresna konstrukcija
StresSna starega dela Sole se izvede na enak nacin kot na novem delu.

Primarno nosilno konstrukcijo strehe predstavljajo lepljeni lamelirani nosilci dimenzij 18/44 cm na rastru cca.
2 m, ter vogalna nosilca dimenzij prereza 24/76 cm.

Vsi leseni nosilci so iz lepljenega lameliranega lesa razreda GL32h.
Nosilci prereza 18/44 cm so izvedeni kot:

- Previsni nosilci, ki so na eni strani premi¢no ¢lenkasto podprti v oseh A, 1 in 4 ter na drugi nepremi¢no
Clenkasto v oseh 2 in 3. Previsni del poteka od podpore v oseh 2 0z. 3 do slemena. Spoj nosilcev
slemenu prepreCuje pomike samo pre¢no na os nosilcev (naj upoSteva izdelovalec streSne
konstrukcije).

- ProstolezecCi nosilci, ki so na eni strani premi¢no ¢lenkasto podprti v oseh A, 1 in 4 ter na drugi
nepremicno Clenkasto vogalni nosilec.

Vogalna nosilca 24/76 cm se izvedeta kot previsna nosilca, ki sta podpora nepremi¢no ¢lenkasto (kapna
in zgornja podpora). Previsni del poteka od zgornje podpore do slemena. Spoj nosilcev slemenu
prepre€uje pomike samo pre¢no na os nosilcev (naj uposSteva izdelovalec streSne konstrukcije).

V sklopu ponudbe mora izvajalec poleg delavnidkega nacrta lesene konstrukcije, izdelati tudi stati¢ni izracun
stredne konstrukcije (upoStevaje robne pogoje predmetnega stati€nega izracuna), ki vsebuje tudi izradun
spojnih 0z. podpornih elementov za lesene elemente.
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4 Obtezba

4.1 Lastna in stalna obtezba

Lastna in stalna obtezba je doloCena na podlagi sestave konstrukcijskih sklopov
upostevanjem specifiCne teze posameznih materialov.

Streha
51- streha
it. zloja opis izratun g, [kN/m’]

1 kalektorji + podkonstrukcija 0,3 03
2 plafevina (Prefa) 0,05 0,05
3 lesen opai 2,5 cm 4.2 0,105
4 letve 5/4 cm; e=100 cm 1 4.2 0,0084
5 lesen opai 2,5 cm 4.2 0,105
& letve B/12 cm; e=60 cm 1,67 4.2 0,0672
7 TI 35 cm [(Knauf Unifit 055) 0,2 0.07
g inZtalacije 0,1 0.1
] knauf spuifeni strop 0,45 0,45

= 1.26

V raéunskem modelu je upostevana enakomerno porazdeljena stalna obtezba 1,30 kN/m?2.

Etaza
Etaia - T5
it sloja opis izrafun g, [kN/m?]

1 vinil 0,036 0,036
2 akrilno lepilo 0,005 0,005
3 estrih 6+3 (talno gretje) 0,02 24 2,16
4 votna izolacija EPS 6 cm 0,06 0,3 0,018
5 AB plosca 20 cm
& ingtalacije 0.1 0,1
7 spuifeni strop 0,25 0,25

g [kN/m®]= 2,57

V radunskem modelu je upostevana enakomerno porazdeljena stalna obtezba 2,60 kN/m?2.
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Predelne stene

stalna obteiba - predelni (nenosilni) zidovi (d=30 cm)

it sloja opis izratun g, [kN/m™]
1 omet 0,025 24 0.60
2 opeka in malta (d =30 cm) 0,3 B,96 2.69
3 omet 0,025 24 0,60
g, [kN/m’]= 3.89
stalna cbteiba - predelni (nenosilni) zidovi (d = 15 cm)
gt sloja opis izrafun g, [kN/m™]
1 omet 0,025 24 0.60
2 opeka in malta (d=115cm)| 0,115 7,65 0,88
3 omet 0,025 24 0,60
g [kN/m’]= 2,08
stalna cbteiba - predelni (nenosilni) zidovi - Ytong
it. sloja opis izratun Zuy [KN/mY]
1 amet 0,005 24 0,12
2 zidne plosce ZP15 0,15 45 0,68
3 omet 0,005 24 0,12
g, [kNfm?]= 0,92

4.2 Koristna obtezba

Po SIST EN 1991-1-1 so upoStevane naslednje vrednosti koristne obtezbe:

- kategorija C1 (povrsine z mizami) gk = 3,0 kN/m?

4.3 Obtezba s

nega

Obtezba snega je dolo€ena po zahtevah standarda SIST EN 1991-1-3 za predmetno lokacijo, ki se nahaja v

coni Al.

Za izraCun karakteristicne obtezbe snega na tleh je bila upoStevana nadmorska visina A=225 m.

Obteiba snega:
A=
cona Al

222

m

karakteristicna obteiba snega na tleh:

s, =1,293 *[1+{A/728)%] =

obteiba snega na strehi:
1,13

Qi =M Ca G5y =
H=H =
C.=
C,=

0,8
1,0
1,0

1,01 kN/m®

kN/m’

(oblikovni koeficient - naklon 15°)

(obitajen teren)

(toplotni koeficient - streha z majhnimi toplotnimi izgubami)

V raéunskem modelu je upos$tevana enakomerno porazdeljena obtezba snega 1,13 kN/m?2.
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4.4 Potresna obtezba

Predmetno obmocje po Karti potresne nevarnosti Slovenije spada v obmocje s projektnim pospeskom tal
ag = 0,200 g (upostevana je stara karta projektnih pospeskov tal).

Pri dolocitvi spektra pospeskov je upostevan tip tal B, ki mu pripada faktor tal S=1,2.

Objekt spada v kategorijo pomembnosti Ill, ki mu pripada faktor pomembnosti objekta yi=1,2
(SIST EN 1998- 1).

Obijekt je projektiran za nizko stopnjo duktilnosti DCL, ki ji pripada faktor obnasanja q=1,5.

Masa objekta v potresnem projektnem stanju izhaja iz spodnje kombinacije vplivov:

Upostevana masa

Custom load combinations by load cases

G
(Lastna in stalna)

Qo
(Koristna obtezba)

L)
(Koristna obtezba)

Q2

Type (Koristna obteiba)

(Koristna obtezba)

@ ‘

B 1S Quasiperm..., 1,00 0,30 0,30 0,60 0

Projektni spekter pospeskov
Analysis Case
B8 s s i
Inear masa

Parameters (Eurocode)
Spectrum (vertical)  Storeys  Combination methods

[| Different q factors in X and ¥ directions
Design spectrum

3gR [m/s*] = (1,962 <Parametric shape>» w &

9=|15 3 S, [mis?]
4,709

Ground type
A Type 1
Jl

C Type 1

0 Typel =
E Type 1
A Type 2 Tg [s1= (0,130
B

C

]

E

&

Type 2 _ 1884
Toe2 T [s]= (0,500
Type 2 T -
Type 2 o [s1= (2,000 0471
B= T[s]
0 4 000

i
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5 Material

5.1 Beton

Za beton je potrebno upoStevati zahteve standarda SIST EN 206-1 glede osnovnih materialov za beton,
lastnosti svezega in strijenega betona ter njihovo preverjanje, omejitve za sestavo betona, dostavo svezega
betona, postopke kontrole proizvodnje ter merila skladnosti in vrednotenje skladnosti.

Glede sestave, zahtev in meril skladnosti za cement se upoStevajo dolocila standarda SIST EN 197-1 oziroma
SIST EN 197-4.

Pri pripravi, dobavi in vgradnji betona se upostevajo dolocila Se tudi standardov SIST EN 1992-1-1 in SIST EN
13670.

Za opazenje se lahko uporabijo samo gladki, nepoSkodovani opazi. Opazi se pred uporabo odistijo in
premazejo. Za premaze se lahko uporabljajo samo sredstva, ki so namenjena mazanju opazev.

Izvajalec mora pred zacetkom betonskih del izdelati projekt betona, s katerim se dolodi:
e sestava betonske meSanice,
e predpiSe konsistenco betona v betonarni, med in po transportu in pred vgrajevanjem,
e predpiSejo nacini in najdaljSi mozni ¢as vgrajevanja betona,
e temperature vgrajevanja in temperatura vgrajevanega betona,
e prekinitve betoniranja,
e nega betona ter

e vsi ostali ukrepi in kontrole, ki so zahtevane po veljavnih standardih.

Klasifikacija betona:

e pasovni temelji: C30/37 XC2 PV-I Cnom = 3,5CmM
e stene: C30/37 XC1 Cnom = 2,5 CmM
e stebri: C30/37 XC1 Cnom = 2,5 CM
e nosilci: C30/37 XC1 Cnom = 2,5CmM
e medetazne plosce: C30/37 XC1 Crom = 2,5 Cm
e podlozni beton: C12/15

5.2 Armatura

Armatura mora biti pred vgrajevanjem oci§¢ena umazanije in rje, ki se Ius¢i z armature. Sidrne dolzine in
preklopi armature se dolocajo po pravilih SIST EN 1992-1-1.

Armatura mora ustrezati lastnostim iz standarda SIST EN 1992-1-1. UposSteva se zahteve standarda SIST EN
13670.

Klasifikacija:
e (glavna armatura B500-B
e konstruktivna armatura B500-A
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5.3 Jeklena nosilna konstrukcija

5.3.1 Vrsta konstrukcijskega jekla

Vsi nosilni elementi jeklene konstrukcije se izvedejo iz konstrukcijskega jekla S355 JR.

5.3.2 Antikorozijska zascita

Ves jekleni material se pred izdelavo elementov jeklene konstrukcije o€isti od umazanije, razmasti in oCisti rje
in sledi rje s peskanjem. Peskanje povrSine do Sa 2 V..

Antikorozijska zasCita izdelanih elementov jeklene konstrukcije se izvede z vro€im cinkanjem v skladu z
zahtevami standarda EN ISO 1461, 2009, za nizko korozijsko nevarnost — kategorije okolja C2.

Alternativno se antikorozijska zasScita lahko izvede z barvanjem, skladno s standardi EN ISO 12944-1 do
EN 1SO 12944-7, za nizko korozijsko nevarnost C2 po EN ISO 12944-2.

5.3.3 lzvedbeni razred jeklene konstrukcije

Dolocitev razreda izvedbe:

Razred jeklenih konstrukcij, glede na posledice (stanovanjske, poslovne in javne stavbe, kjer so posledice

srednje velike): cc2

Razred jeklenih konstrukcij, glede na uporabo (zgradbe) : SC1

Razred jeklenih konstrukcij glede na izvajanje (nevarjene konstrukcije in varjene konstrukcije iz jekla razreda
trdnosti nad S355) : PC2

Iz zgornjih pogojev sledi, da je razred izvedbe jeklenih konstrukcij : EXC2

5.3.4 Spoji

Vse prikljuéne plogevine se izdelajo iz jekla kvalitete S355 JR.
Vsi vijaki so trdnostnega razreda 10.9 (niso prednapeti vijaki).

Debelina vseh kotnih zvarov na konstrukciji je a=0,70t tanjSega elementa v spoju in a=t za cevi.

5.4 Geotehni¢ni pogoji gradnje

Tamponi pod temeljno plo3€o (v kolikor bodo potrebni) in ostala nasutja in tamponi, se izvajajo iz atestiranega
tamponskega materiala s katerim je mozno dosedi predpisane vrednosti zbitosti in utrjenosti. V obeh primerih
se nasutje in kompaktiranje materiala izvaja na nacin in do doseganja zahtevanih vrednosti, kot jih dolo€i
geomehanik.

Za ostale nasipe in zasutje se lahko uporabi material iz izkopov. Ustreznost materiala za zasipe in vgradnjo
potrdi geomehanik.

Med izvedbo gradbenih del mora biti zagotovljen geomehanski nadzor. Izkope za temelje, kakor tudi vse
izkope mora pregledati geomehanik in potrditi ujemanje dejanskih parametrov zemljine s parametri
uporabljenimi v stati€nem racunu.

Ustrezen nacin temeljenja:

- lzkop do kote 1,0 m pod koto spodnjega roba pasovnih temeljev
o meljno-glinena zemljina (0-1,1 m): naklon 1:2
o prodi(1,0-1,5m): naklon 1:1
o zaglinjeni peski s s prodi (3,2 — 4,5 m): naklon: 1:2
- lzvedba loc€ilnega geosintetika
- Vgradnja 1,0 m debele tamponske plasti (Evd > 40 MPa oz. Ev2 > 80 MPa)
- lzvedba podloZnega betona
- Opazenje in betoniranje pasovnih temeljev
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6 Uporabljeni standardi

Upostevajo se doti¢ni standardi iz predpisa »Odredba o seznamu standardov, ob uporabi katerih se domneva
skladnost z zahtevami Pravilnika o mehanski odpornosti in stabilnosti objektov: Uradni list RS, §t. 8/11«
oziroma priloge »Seznam standardov, ob uporabi katerih se domneva skladnost z zahtevami Pravilnika o
mehanski odpornosti in stabilnosti objektov«.

Pri klasiCnih problemih se uporablja tudi »PriroCnik za projektiranje gradbenih konstrukcij po Evrokod
standardih (1ZS, 2009)«.

7 Uporabljena programska oprema

Risbe in priprava raCunskega modela: AutoCAD

Urejevalnik besedila: MS Office Word

Nekateri izracuni: MS Office Excel

Stati¢éna in dinami¢na analiza: AxisVM X5
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1.1 Etaze

1.1.1 Kletna etaza

1.1.2 Pritlicje

0$ Artice PZl - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 18 od 272




&1 = .
%/cp' o\d""
S kisko

© Copyright Savaprojekt d.d.

verzija: SPK_01

1.1.3 Nadstropje

+6,820
+3.410

@
1.1.4 Mansarda
+8 775
46,820 @

0$ Artice PZl - 2/1

§t. projekta: 17140-10
Stran 19 od 272

Rev_0



RV 3
N \.o\e\ﬁ
S

1.2 Stene

1.2.1 Stenavosil

-3,440

1.2.2 Stenav osi 2
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1.2.5 Stenavosi A
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1.2.6 StenavosiB
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1.2.7 StenavosiC

1.2.8 StenavosiD
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1.2.9 StenavosiE

1.2.10 Stena v osi F
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2 Material
2.1 Beton
Materials
Mame ‘ Type National design code Material code ‘ Model ‘ E, [N/mm?] E\_,r [N/mm?] ‘ v |

1 Concrete  Furocode EN 206 Linear 32800 32800 0,20
2.2 Armatura
Rebar steel grades

E Fya 51 ru
[M/mm2] [M/mm?] [6c] [%a]
200000 2175 50,000

3 Obtezba

3.1 Obtezne skupine

Load groups (Eurocode)

Group Type YG.sup YG,inf | £ ‘ ¥ ‘ Wy | v, ‘ w, ‘Additive |
1]|Lastna in stalna Permanent 1,000 1,000 J
2|5neg Variable 1,500 0,500 0,200 0
3| Veter Variable 1,500 0,600 0,200 0
A1 5EISMICT LT 1T
3.2 Obtezni primeri
Load cases
Mame Group Group type
C1[SM1K --- ---
_2|SM1Y --- ---
I[LT Lastna in stalna Permanent
4|6 Lastna in stalna Permanent
" 5|s Sneg Variable
E Wi+ Weter Variable
T Wi- Weter Variable
g Wi+ Weter Variable
"9 Wy- Weter Yariable
E SMT + SEISMICT seismic
11| 5M1 - SEISMICT seismic
12| 5MI101K --- ---
13| smi01v
14| sM102x
15 sm102y
16| SM103X --- ---

17
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3.3.2 Plosé¢a nad pritlicjem
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3.3.3 Plosé¢a nad nadstropjem
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3.4.1 Obtezba snega
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3.4.2 Potresna obtezba
Upostevana masa
Custom load combinations by load cases
T G (o1} Ql @ W 5
YRe {Lastnain stalna) | (Koristna obtezba) | (Koristna obtezba) | (Koristna obtezba) (Veter) {Sneg)
SLS Quasiperm..., 1,00 0,30 0,30 0,60 0 ]

Vhodni podatki za modalno analizo

Ve R 6T SN Vibration (2nd order)

Load combinations
! masa (SLS Quasipermanent])

MNumber of mode shapes |5

® Convert loads to masses

1of8

Convergence criteria

Maximurm iterations
Eigenvalue convergence |1E-10
Eigenvector convergence

Stiffness reduction for response spectrum analysis

) Original stiffness

@ Reduced stiffness Stiffness reduction

[ Use increased support stiffness
{for line and surface supports)

[l Convert slabs to diaphragms

Masses

Include mass components
My My 1 mz

Mass matrix type
® Diagonal

0 ) Consistent (only if justified)
O Masses taken into account
) Masses only ® All masses
O 3 Above height Z
O () Above a selected storey
Ground floor
0$ Artige PZl - 2/1
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Projektni spekter pospeskov
Seismic load x
Analysis Case
m SM1 Linear masa
Parameters (Eurocode)
¥i 1.7 | "Id—|1f5 :|
e W EIV  Spectrum (vertical)  Storeys  Combination methods
[ ] Different q factors in X and ¥ directions
q
Design spectrum
3gR [m/s?] = [1,962 <Parametric shape> v [
—i—““”dtﬂf : a=[15 2 S, Imis?]
£ 1
CR) 4709
C Type 1
E Type 1 _
A Type 2 Tg [s] = (0,150
B Type 2 - 1R854
c Type 2 T [s]= 0,500
D Type 2 Tp [s] = {2,000
E Type 2 b [s] 0,471
B= Tl
0 4,000
08 Artige PZI - 2/1
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4 Modalna analiza

V nadaljevanju so prikazani rezultati modalne analize.

4.1 Nihajne oblike, nihajni €asi in efektivhe mase

Nihajni €asi in nihajne oblike so izraCunane z analizo lastnega nihanja konstrukcije. Na spodnijih slikah so
prikazane prve tri nihajne oblike. Prva in druga nihajna oblika sta pretezno translatorni, tretja pa je pretezno

torzijska.

Modal mass factors () [masa]

Err Active
0,015

4.1.1 1.nihajna oblika T=0,543 s Mettx = 0,94

f [Hz] | T[s] | Error Ey B
1 1,84 0,543 1,57E-6 0,015 0,905
2 209 0,478 8 08E-7 0,34 0,018 0,008
3 2,62 0,381 8,03E-7 0,011 0,013 0,908
4 541 0,185 |,69E-6 0 (
3’5 0,967 0,936 0,991

A

08 Artice
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4.1.2 2.nihajna oblika T=0,478 s Mesry = 0,91
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4.1.3 3. nihajna oblika T=0,381s Mesr,zz= 0,97

® © © ® ®
4.2 Etazne precne sile

Seismic sensitivity of storeys (SM1), Eurocode

z h P V. ’ d__ ] G M |
storeys XN g (] Omax [N] ‘ (] ‘ Viot Pt ‘ = ‘ (] ‘ (m] [ko] lkgm?] ‘
Storey 2 6,82 0 0,005 11450 6146 54% 85 21,93 12,16 1167199,675 1,05E+8
Y 0,009 5846 51% 15,3 3,60 520 1167199,675
Storey 1| X 3,41 341 0,004 18632 9343 50% 67 12,52 11,51 732119,455 6,37E+7
Y 0,006 8587 46% 38 4,58 §44 732119,455
Ground floor | X 0 3.4 0,021 26995 12373 46% 33,0 417 11,47 852459,526 TT2E+7
Y 0,025 11004 % 344 15,17 353 852459,526
Storey -1 X -3,44 3,44 — — — — — — 11,74 48972450 5,14E+6
Y — — — — — — 353 48972450
08 Artice PZI - 2/1
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5 Dimenzioniranje medetaznih plos¢

Za analizo medetaznih ploS¢ so bili izdelani posebni modeli (za vsako medetazno plosco).

Analiza je izvedena na nasledniji nadin:

- Analiza MSN (linearna analiza): izracun potrebne armature za prevzem NSK

- Analiza MSU (nelinearna analiza): izracun povesov plos¢e pri navidezno stalni kombinaciji vplivov z
upostevanjem izraCunane potrebne armature v MSN

Vhodni podatki za izraCun armature:

Materials Reinforcement Cracking Shear

Materials
Concrete |C30/37

Maximum aggregate size [mm)] = “

Rebar steel | B300B

Structural class

Exposition class
Tap surface

XC1 Dry or underwater

XC1 Dry or underwater

Bottom surface

Calculate with actual thickness

Concrete cover

Unfavorable eccentricity (N = 0) = *h
Unfavorable eccentricity (N < 0) = *h

Diameter (mm) Direction

235

Baottom reinforcement

"ﬁ ::ICT Top reinforcement
h
===

o =
0-[0 -] xM
=25 @=[(10 ~| My

Apply minimum cover

Coefficient for seismic forces e =

Checking detailing rules

® Two-way slab
O One-way slab

Nenlinear analysis

Take into account concrete tensile strength

@ fom 2 [%0] =

O fctm,ﬂ
MNonlinearity

e - N (Wall)
@ k- M (Slab)
e-MNk-M

08 Artice

O

Take inte account the required
minimum reinforcement

Reinforcement directions
@ Localx, y

0 Custom

@]

Top reinforcement
Bottom reinforcement

¥
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5.1 Plosc¢a nad kletjo
5.1.1 Analiza MSN

Potrebna spodnja armatura

X
a
[mm)ibfm]
o
-~ 503
. 385
. 0
o
3
Mode 1636 >
max axb
Case:| [1,35*1*G] {1,5*Q0}, U]
axb [mm? fm] = 424
ayb [mm?2/m] = 264
axt [mm?/m] = 1]
= 241

ayt[mmz_a’m]

Parameters

x
a
[mml‘p/m]
s
-~ 503
: u 385
a 0
o
3
Made 2099 b4
max avh
Case:| [1,35°1°G] {1,5°Q0}, U]
axb [mm? /m] = 368
ayb [mm?2 fm] = 483
axt [mm?/m] = [}
ayt [mm? /m] = 0

Parameters

PZI - 2/1
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Potrebna zgornja armatura
o
a
[mmgfm]
=
- 1139
_ 385
. 0
o
3
Node 292 *
max axt
Case:| [1,3571°G] {1,57Q0}, U
axb [mm?/m] = 0
ayb [mm2/m] = 0
axt [mm?2 /m] = 918
ayt [mm?/m] = 241
Parameters

X
a
[rnm%tfm]
o
i 1139
. 385
5 0
o
3
MNode 418 x
max avt
Case:| [1,35*1%6] {1,5"Q0}, U|
axh [mm2/m] = 256
ayb [rmm?2 fm] = 0
axt [mm?2/m] = 511
ayt [mm? /m] = 1294
Parameters

PZI - 2/1
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5.1.2 Analiza MSU

Na spodniji sliki je prikazan diagram povesov pri navidezno stalni kombinaciji vplivov.

Min eZ
Node 3666

Case: | MSU (navidezno stalna]|

eX [mm)]
e¥ [mm]
eZ [mm]
fX [rad]
fY [rad]
fZ [rad]
eR [mm]
fR [rad]

H
-

Merodajni poves znasa 11,5 mm < 7300/250 = 29 mm.

08 Artice
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5.2 Plos¢a nad pritliCjem

5.2.1 Analiza MSN

Potrebna spodnja armatura

08 Artice

=1

D st LI
Y ‘

Y.

e e, 2 5 14!{/////1?45
vt 7

X
a
[rnrnéb.-"m]
s
i 785
503
385
. o
7
4
-1 Mode 2230 *
max axb
Case:| [1,35717G] {1,501}, U
axb [mm2/m] = 524
ayb [mm?2/m] = mn
axt [mm?2/m] = 0
a)rt[mmz_a'm] = 0
Parameters
x
a
[mm=/m]
o
i 785
503
385
u 0
7
4
Max ayb Y
Case:| [1.35°1°G] {1,5°01}, U
axb [mm? /m] = 764
ayb [mm2/m] = 651
axt [mm?/m] = 114
ayt [mm?2/m] = 325
Parameters

PZI - 2/1
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5.2.2 Analiza MSU

Na spodniji sliki je prikazan diagram povesov pri navidezno stalni kombinaciji vplivov.

Min eZ
Surface 4408

Ca;e;|MSU (navidezno stalna)|

eX [mm]
e¥ [mm]
eZ [mm]
X [rad]
Y [rad]
fZ [rad]
eR [mm]
fR [rad]

H
-

Merodajni poves znasa 16,5 mm < 7300/250 = 29 mm.

0S$ Artice

PZI - 2/1

Rev_0

§t. projekta: 17140-10
Stran 42 od 272



\'O'\ev\‘

gove
5.3 Ploséa nad nadstropjem
5.3.1 Analiza MSN
Potrebna spodnja armatura
x
[mg':&bfm]
o
785
. 503
u 382
[
o
Fi
; |
3 ’
o MNode 2186 *
L
max axb

4

2.
v

08 Artice
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Case:| [1.35°1%G] {1,5°02}. U]

axb [mm?2 fm] =
ayb [mm?/m] =
axt [mm? /m] =
ayt [mm? /m] =

Parameters

512
34
0
0

PZI - 2/1
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Krsko

5.3.2 Analiza MSU

Na spodniji sliki je prikazan diagram povesov pri navidezno stalni kombinaciji vplivov.

x
eZ
[mm]

1,7

0,3

1,1

-2,4

Min eZ X -3,8
Mode 8770 5,2

-6,5

Case:|MSU (navidezno stalna]l -7.9
eX [mm] = C -9,3
eY [mm] = * 10,6
eZ [mm] = -17.5 20
X [rad] = * 13,4
Y [rad] = “ -14,8
fZ [rad] = hi 16,1
eR [mm] = b -17,5

fR [rad] = hi

=

Merodajni poves znasa 16,5 mm < 6000/250 = 24 mm.

OS Artice PZ| = 2/1
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6 Dimenzioniranje sten

6.1 Stenavosil
Slopi stene v osi 1 so modelirani z linijskimi kon€nimi elementi, zato so analizirani s pomoc¢jo modula za stebre.

PrecCke stene so modelirane s ploskovnimi kon&nimi elementi. Rezultante NSK preck so dolo¢ene s pomocjo
ukaza »Section line«. Na podlagi rezultant NSK je nato ravno s pomocjo modula za stebre doloCena armatura
preck.

6.1.1 Dispozicija elementov

+9,775
M30x39 M30x38  N30x39  MN30x38  MN30x39 M30x39 1M30x39 M30x39 w3039 M30x38  M30x39 N30x39 J—
MP0x39  N30x39 NPOx39 N30x}9 MN30x39 M30x39 | MN30x39
o o o o o o [re) o
= - -+ & = = & & =
= = = = < = < < =
= =1 = (=] = S
‘ +G,820
H=200
h=300
o w3 w3 o o o o re) o
= - - = =1 = =] =2} ]
= = = = = = = = i
o w w w w w w w w
+3,410
h=200
h=300
e
=] =]
=] ®
o W W o o = @ @ o
i~ - - = =1 = L]
] ] ] ] o o h=300 o +0,000
® (] w w +] w w L o
! = f i

h=300

6.1.2 Kletna stena

1K

1K

®
b
u
N
i
" G
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Potrebna armatura
Armatura sten je dolo¢ena s pomocjo ukaza »Section line«. UpoStevana je povpre¢na vrednost.
Potrebna horizontalna armatura
axb=787
=445
axb=818
- axb=783 =445 jl - X
1=23,00
@ e o — — )
= axb=766 o
1=23,00 u 1570
- — 785
e — . 0
— axb=1228 "
1=23,00 .
- =i G EN
x
@ % = Q . xi-BéZD @ [mmﬁtfm]
- axi=753 — - — n N
1=23,00 ] ]
— — — 785
ax=755 7 o
= 1=23,00 — .
EN
at=1227
- 1=23,00 -
Potrebna vertikalna armatura
avbgRar, -
=435
_ 2yb=042 o -
O & 1=23,00 ' \Q) x
: = i : 5}
= == ayb=608 = [mm=/m]
- 1=23,00 -, ~ 1570
— — . 785
ayb=345 — ] =
" 1=23,00 _ 7
o
av%ﬁ
@ )% E a - I‘T*BSB @ [mm\étfm]
- =786 ~— s n N
[=23,00 T ]
— — n 785
ayt=534 7 L
= 1=23,00 — .
El
ayt=335
- 1=23,00 -
Izbrana armatura
Izbrana vertikalna armatura:
- Robne vertikalna armatura: 3¢20
- Armaturne mreze: 2xQ785 (As.dej= 1570 mm2/m)
- Vogalne U-palice: $10/10 cm
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6.1.3 Slopi sten S30X70

©
£
)

Notranje stati¢ne koli¢ine

29 § 23
42

-47 |1} 61 3

-162 | 155
197

160 _i 151 -195|:
-156 161

-13/41 119

Za dimenzioniranje je merodajen slop v nadstropju.
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Prerez
y. 0mm ¥. 300 mm
= 700 mm = 700 mm
y. 0 mm ¥, 300 mm
z 0 mm z 0mm
Kontrola upogibne nosilnosti in strizne nosilnosti
Eurocode
Case : Linear,(All ULS (a, b)) Critical
foe = 1,000
N [kN] My [kMNm] Mz [kNm]
min/masx
-5268,14 0 0
1161,02 0 0
min/max
-1900,00 -633,97 0
-1900,00 633,97 0
min/max
-1700,00 0 -243,78
-1700,00 0 243,76
C30/37
Cross-section 5 30x70
Ab [mm2] = 210000,00
B500B
My [kNm] Reinforcement 530x70
AsfAb [%] = 1,27
Utilization{M-N)
ni{e = const.) = 0,585

IzkoriS€enost upogibne nosilnosti zanasa 59 %.
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010100
K
1,60
It
1

4
A Eal A 1 V:Ir
b =300 h=700

IzkoriS&enost strizne nosilnosti znasa 96%.

Izbrana armatura

Upogibna armatura:

- Robne palice: 320

- Vmesne palice: $10/10 cm
Strizna armatura: $10/10 cm
0S Artice

V
N _Rd

,=129,8kN Vg, =350,4kN 1.0

KN 196,9kN 3 4KNr 0,043 0,95 5ipim2
v, T, kr n Aot
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6.1.4 Slopi sten S30X45

—-

+
ad
e
—
L}

| T
O P N

Notranje stati¢ne kolicine

=27
-31 30 24 18
-2 42 -40 3
-34 36 -} 28

-G4 78 a8 5% 111
-105 | |
-a7 +9 [
-64 -62 T4 71
52 50
) SEY & 45 || 44
_________ Gy T Xg Gy e e

Za dimenzioniranje je merodajen slop v nadstropju.
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y. 0 mm
Z 450 mm

y. 0 mm
Z 0mm

© Copyright Savaprojekt d.d.

y. 300 mm
Z 450 mm

y. 300 mm
zZ0mm
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Kontrola upogibne nosilnosti in strizne nosilnosti

N [kM]
3 x

Eurocode
Case : Linear,(all ULS (a, b)) Critical
f.. = 1,000
M [kM] My [kNm] Mz [kMNm]
min/max
-3705,31 0
1092,73 o
min/max
-1150,00 -292,50
-1150,00 292,50

C30/37
Cross-section 5 30x45
Ab [mm2] = 135000,00
B500B
Reinforcement S30x43
As/Ab [%] = 1,36
Utilization(M-N)
n{N = const.) = 0,479

M., KN

Izkoris¢enost upogibne nosilnosti zanasa 48 %.

Vg, =1263kN Vg, =198,7kN 1,0

1,60

al0/100

Y ' ' ’ it 121,8KkN 0,6kNm 0,012 0,66 4mm?2
A A A i
b=360 h =450 @ @ @ @ @

IzkoriS&enost strizne nosilnosti znasa 66%.

Izbrana armatura

Upogibna armatura:

- Robne palice: 320
- Vmesne palice: 2620
Strizna armatura: $10/10 cm
08 Artice PZI - 2/1
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6.1.5 Slopi sten S30X90

Notranje stati¢ne kolicine

13

31 22§19 21§33 112

4470 e5/ise  -e8 /|81 22116
327 383 | 3734 484 134 280
371 444 | 477 3 326 232 8103

403 -234

270
1210 16
_____ 431 7 IV S W
X
50 || > -54[ 0 g W?? -10]?°

_403‘ 47 ‘}425 55* ‘LDE ‘EEIEI 148 ‘320

.............. < S - SN S S S ——

Enako se armira vse slope razen krajSega slopa v pritli¢ju, ki je obremenjen precej mocneje.
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¥ 0 mm ¥ 300 mm

Z 8900 mm 900 mm

y. 0 mm ¥ 300 mm
0 mm 0 mm

0$ Artice PZl - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 55 od 272




PAVAd
ooV QP"O\e\A

Kontrola upogibne in strizne nosilnosti

M [kIN]

x
Eurccode
Case : Linear,(All ULS (a, b)) Critical
f.o = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-7096,46 0,72
1843,98 -0,78
min/max
-2400,00 -1187,86
-2400,00 1187,86

C30/37
Cross-section S 30x30
Ab [mm2] = 270000,00
B500B
M, [kMNm] Reinforcement S30x90
) As/Ab [%] = 1,57
Utilization(M-N)
ni(N = const.) = 0,656

Izkoris¢enost upogibne nosilnosti zanasa 66 %.

Strizna nosilnost slopov nadstropja

— :] Vg =8T0,1kN 1,0

Viay =257,0kN

1,60

o14i100

. . . . B |

8kN 600,5kN 1,7kNm 0,008 0,74 F5mm?2
At A @
b=300 h =800

IzkoriS&enost strizne nosilnosti znasa 74%.
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Strizna nosilnost kratkega slopa (h=80 cm) pritli¢ja

Veay=349,8kN Vg, =1226,4kN

0,80

01475

1,0

o ' ' 3 7kN 1086.4 6,5KNr 0,025 0,04 Bipim?
A A v, Tyl Kr n
b= 300 h =900

IzkoriS&enost strizne nosilnosti znasa 74%.

Izbrana armatura
Upogibna armatura:
- Robne palice: 5¢20 (mansarda 3¢$20)
- Vmesne palice: $10/10 cm
Strizna armatura:
- Pritligje:
o Slop h=80cm: $14/7,5cm
o Ostali slopi: $14/10 cm
- Nadstropje: $14/10 cm
- Mansarda: $10/10 cm
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6.1.6 Slopi sten S30X95

4
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Notranje stati¢ne koli¢ine
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Kontrola upogibne in strizne nosilnosti
M [kM] X
__________________________________ -7396 L Euroccode
Case : Linear, (Al ULS (&, b)) Critical
_________________________________ g f.. = 1,000
M [kN] My [kNm] Mz [kNm]
_______________________________________ min/max
-7396,46 -0,01
_______________________________________________________________________________ 1843,98 0,01
min/max
___________________________________________________________________ -2600,00 -1289,02
-2600,00 1289,02
5 5 5 C30/37
——-E —————————— :L —————————— f ————— 4: —————————— e EERE Cross-section 5 30x95
: . : [ : ; - : Ab [mm?] = 285000,00
—— e b 1 M,, [kNm] - ES00B
o o = ' ".:,:" o = ! Reinforcement S30x95
=TI = LS S & As/Ab [%] = 1,49
. ; : : IR Utilization(M-I)
; ; : : : : : n{e = const.) = 0,594
Izkoris¢enost upogibne nosilnosti zanasa 60 %.
Strizna nosilnost slopa nadstropja
A Vi, =269,1kN Vi, =954, 4N 1,0

1,60

ol4100

E % ' ' E
kN 88,0kN 2,0kN 0,009 A3 Dmim?2
A A El "'rz |T,.;| I'<]' n
=300 h =950

IzkoriS&enost strizne nosilnosti znasa 43%.

or
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Strizna nosilnost kratkega slopa (h=80 cm) pritlicja

Via, =369,5kN Vg, =1156,3kN 1,0

' ' ' kN 744,4kN 3,4KNr 0,012 0,71 m?2
~ ¢ f v IT, | k n
200 h =050 : * i

IzkoriS&enost strizne nosilnosti znasa 71%.

014/75
0,80

b

Izbrana armatura
Upogibna armatura:
- Robne palice: 5¢$20 (mansarda 3¢$20)
- Vmesne palice: $10/10 cm
Strizna armatura:
- Pritlicje:
o Slop h=80cm: $14/7,5cm
o Ostali slopi: $14/10 cm
- Nadstropje: $14/10 cm
- Mansarda: $10/10 cm
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6.1.7 Slopi sten S30X65
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Notranje stati¢ne kolicine

-6} 25
40

-76 194

518 199
165 |1 92 -105

7241 /27 -

____________ @

Za dimenzioniranje je merodajen slop v nadstropju.
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Kontrola upogibne nosilnosti in strizne nosilnosti

X
Eurocode
Case : Linear,(All ULS (a, b)) Critical
f.o = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-4505,31 o]
1092,73 0
min/max
-1700,00 -554,15
-1700,00 554,15

C30/37
Cross-section S 65x30
Ab [mm2] = 195000,00
B500B
Reinforcement S30x65
As/Ab [%] = 1,29
Utilization(M-N)
ni{e = const.) = 0,570

M., [kNm]

Izkoris¢enost upogibne nosilnosti zanasa 57 %.

- : 1,0

Vigy =1284KN Vg, =331,9KkN

160

o10/00

o ' ' —H7KN 199,4kN 2,7kNm 0,036 0,64 3nm?
At R,
£=3d0 h =650

IzkoriS&enost strizne nosilnosti znasa 64%.

Izbrana armatura

Upogibna armatura:

- Robne palice: 30620
- Vmesne palice: $10/10 cm
Strizna armatura: $10/10 cm
0$ Artige PZl - 2/1
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6.1.8 Precke

H

Merodajne NSK

Lokacije »Section line-ov« so prikazane na spodnji sliki.

- —
&Y AYaY &YLY &F o Y oY o S | &Y 2y &Y oY oy _
I S
= 7 §7 ¥ ¥ ¥ ¥ ¥ 7 7 1 B
3y Ey dyly £ & gy 2y ay oy iy &y af aof ay_
L _

Merodajne notranje sile so prikazane v spodnji preglednici.

Section segment / Resultant forces [Linear,(All ULS (a, b)) Critical, Selected]

Section segment name c rrin. ‘ M ‘ W M Critical combination
(LY, Z) [m] max [kM] [kM] [kMm]
M min -561 105 -226| [G] {SM1 -} (0,6*C0+0,6°Q1+0,6*02+0...,
max 517 116 273 [G] {5M1 +} (0,6"00+0,6"01+0,6702+... ,
YV min 108 -401 -182 | [G] {3M1 +} (0,6"00+0,6"01+0,6"02+...
max 126 254 -179| [G] {5M1 -} (0,6*Ce0+0,6°C1+0,6*C2+0...,
M min -376 -135 -630 [G] {5M1 +} (06%C0+0.601+0,67C2+... ,
mazx -282 143 419 [G] {5M1 -} (0,6"C0+0,6"C1+0,6"Q2+0...,
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Dimenzioniranje preck

Za dimenzioniranje pre¢k je bil izdelan nadomestni model stebra — uporaba modula za dimenzioniranje
stebrov.

Model in rekacije (NSK za dimenzioniranje)

Support: 2 >
Case: | ST1 |

R [kN] = 401

Ry [kN] = 0

Rz [kM] = 517

Facx [kMm] = 0

Ryy [kNm] = 630

Rzz [kMm] = 0

Rr [kM] = 654

Rrr [kMNm] = 630

aR [] = 0,776

B

Kontrola upogibne nosilnosti

M [KM] x
-12558 Eurocode

Case : Linear, 5T1
_________________________________________________________________________ foe = 1,000
M [kMN] My [kNm] Mz [kNm]
b (ke r 1 et min/max
H H -12559,29 0 0,54
"""""""""""""""""""""""""""""""""""""" 1912,27 0 -0,59
__________________________ min/max
-5000,00 | -3399,85 -5,24
' : : : : : : : - -5000,00| 3399,85 5,40

C30/37
SeemaenE D EET T EEEE P EEEEE B EhhoD SEEEEEFEEELEr! P CEEEEEEED Cross-section P 30x180
: : ; : : : : : : : ab [mmZ] = 540000,00
B500B
Reinforcement P30%180
As/Ab [%] = 0,81
Utilization{M-N)
ni{e = const.) = 0,655

M,, [kMm]

Upogibna nosilnost prereza je 66% izkoriS&ena.
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Kontrola strizne nosilnosti

Veay=170,2kN Vg, =879,6kN 0

1

o000
1,87

b=300 h=1800

Strizna nosilnost prereza je 46% izkoris¢ena.

Izbrana armatura
|zbrana armatura:
- Robna horizontalna armatura: 3 ¢$20

- Armaturne mreze: Q785
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6.1.9 Dimenzioniranje kapnega nosilca b/h = 30/39 cm

il I N 0 A e +4.775

,.n?-;.—.-é;‘-:—-——— 1 =
Notranje stati¢ne koli¢ine
0,10m 27%m 0,39 m 311m 039m 311m 0,39m
[ I | R kL LTl | R oL Ll | R T Lo
AT AT A A A A AT A A G
Mode 476 Mode 475
300390 300x390 —
1& 17 19 .
M\,‘,Ed k] i 11 . 14 11 10
+
55 156
) mm2 j .I“I j : A7 bl | . 1
A [mm=] iﬁ Lo ]
=
A, [mm2] ! 3 T 20 % | 4@ a3,
155
80 . . . . . . . . . . . , . . . . . . , . .53,
Vegs NIl 0 0 43 280 0 0 0 a0 i1 M9 b s 45 019 0 ¢
q4 1 gpo20 A8 1 T 0 aras = 0 B A1 8
250
Belmm] |55 ee
Yot M) \fgog——————————— ———T%e=m@
L T T e e e S T N I N N SN L T S e
T T N e e e B W T T e e e s S A Ry SRS S
v 1 o e -4 e | =3 ' 4 -4
7 - 5
138

] |||95| LI | | I | L e L I e |
T | e S O A . 200 L L A O O
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300x390 —

iNode 475

L3
A1

L b L b L L~

L L
2020

311 m039m3 11 mo39m
bl

-

L L
F %

L b

F

— 300x390

L
'

20020

010m
A

Mode 4.'-"EA

Izbrana armatura

a,, [mm2/m] J(f"

|zbrana armatura:

PZI - 2/1

St. projekta: 17140-10

+/-3 $20
$10/15 cm

Upogibna armatura:
Strizna armatura:
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6.2 Stenav osi?2

Y

s /

6.2.1 Dimenzioniranje sten

L s
~

(!'I:.jUU (])
= =
Lyl o
N30x65 of N30x65 N30x65 N30xE5TH  N30x65
i | L. P A1
- S
= =)
rrs200 h=300 = =
— [=] =
- o o
N30xG5 N30x65 g N30x65
I= TYET = 3 T | |
o)
h=z200 h=200 =
=
7 0
@ < | = - ] N30x65 ,»}
1 7\'_ = Ik B HL b r kel | s .
i { T ) o L
H300 H=300
Za dolocitev potrebne armature sten je uporabljena funkcija »Section line«.
/%
EZJUU {]}
= =
™ wr
bl =
(=] =
MN30x65 W M30xE5 MN30x65 I~J3E1x55(1xl2 M30xE5
i | | ™ e AR 1
= S ST
2 2
nﬁ[ h=300 = I
(=] (=)
7 o
M30xES IN30x65 g MN30x65
= IYEToeE 3 YT I
=]
3P h=300 =
=
X
M304E65
(@ e . ey
l‘h.
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Potrebna horizontalna armatura

Tl
Fiy

08 Artice

i

I/ | =
1 axb=500
|=6,00 (j)
=T [.}:I h | I{;ll'
axb=4T5
& I=6,00
axb=fo2= -
ol || 1=8,55 o
= 'x FH".r {;W‘.r AW el r’) """
A
axb=1065 — axbi=1340
1=10,05 37,95
/ | =
E ;} . | 1t
| =507
=6 00
_ ,
- = 1 ;i
axt=459 .
I=6,00
—
s e — 2 s oA
I axt=672 i [
=9 55 T |
—
- axt=1112 . axt=1333
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Potrebna vertikalna armatura

il D
= .—r// = 2
! g
L ayb=354
— | .
T o o
a-'y'b:.-’uu .
[=6,00 \
?—" 1

bL U

i
= . | . | 1t
i : 3
ayt=6£5
IL 4=6 00,
T M
ayt=567 . i
|=6,00
—

-E T T :1’ T T
_ R == i il
=8 55 T |
==
at=3Z28 ayt=51 ayt=230
- |=4,38 T =18 =795
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Izbrana armatura

|zbrana vertikalna armatura kletne etaze:

- Robne vertikalna armatura: 320
- Armaturne mreze: 2xQ785 (As.dej= 1570 mm2/m)
- Vogalne U-palice: $10/10 cm
Izbrana vertikalna armatura pritli¢ja, nadstropja in mansarde:
- Robne vertikalna armatura: 3 ¢20
- Armaturne mreze: Q785 (As.dej= 785 mm2/m)
- Vogalne U-palice: $10/10 cm

6.2.2 Dimenzioniranje stenastega nosilca

T4

Ll

P é - — .
L 4
— = T ' | 1
P o
i:': = ' | ii
______________ ] = el e
@ 4 e S e £
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Merodajne NSK
Lokacije »Section line-ov« so prikazane na spodniji sliki.
run =F T} iw]) T fuin) Fa i i
‘_/_,,/"'_’ﬂ o o o o o A ™
M o o o o o -
[er]
g 2 g 0 2 5 g T o
‘— |

Prerez 30x234 cm
Merodajne notranje sile so prikazane v spodnji preglednici.
Section segment / Resultant forces [Linear,(All ULS (a, b)) Critical, Selected]

Section segment name c rrin M ‘ v M Critical combination
(%, Y, Z) [m] max [kM] [kM] [kMm]
M| min -583 123 7800 [1,35%1%G] {1,5700+1,5*01+1,5%C2+1,5...,
max 55 236 -814| [G] {5M1 +} (0,6"CQ0+0,6"01+0,6"02+... ,
YV min -422 -654 -1730| [G] {5M1 +} (0,6%C0+0,6°01+0,6%02+... ,
max -356 283 -1481 [G] {5M1 -} (0,6*C0+0,6°C1+0,6*02+0...,
M| min -422 -654 -1750  [G] {5M1 +} (0,6"CQ0+0,6"01+0,6"02+... ,
max -509 169 1111 [G] {SM1 -} (0,6%C0+0,6C1+0,6%Q2+0...,

Prerez 30x155 cm
Merodajne notranje sile so prikazane v spodniji preglednici.

Section segment / Resultant forces [Linear,(All ULS (a, b)) Critical, Selected]

Section segment name c min, ‘ M ‘ v M Critical combination
(Y, Z) [m] max [kM] [kM] [kMm]
M| min -614 -374 863 | [G] {SM1 -} (0,6%00+0,6%01+0,6*02+0...,
max -132 -374 663 | [G] {SM1 +} (0,6°C0+0,6"CQ1+0,6*C2+... ,
V| min -564 -430 114 [1,35%1%G] {1,5°Q0+1,57Q1+1,5°Q2+1,5...,
max -366 -25 483 [G] {SM1 +} (0,6*C0+0,6%C1+0,6"C2+...
M | min -614 -374 -507 [G] {5M1 -} (0.6%C0+0,6%01+0,6*02+0...,
max -614 -374 663 [G] {SM1 +} (0.6"C0+0,6"C1+0,6"02+...
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Dimenzioniranje pre¢k 30x234 cm

Za dimenzioniranje pre¢k je bil izdelan nadomestni model stebra — uporaba modula za dimenzioniranje

stebrov.

Model in rekacije (NSK za dimenzioniranje)

Support: 1

Case: | 5

Rx [kN] =
R [kM] =

Rz [kM] =
Racxe [kMm] =
Ryy [kMNm] =
Rzz [kMm] =
Rr [kM] =
Rrr [kMm] =
al [] =

654
55
1749
656

1749
11,80

Kontrola upogibne nosilnosti

M [kM]
-1

Upogibna nosilnost prereza je 67% izkoriS¢ena.

0S$ Artice

M, [kNm]

x
Eurocode
Case : Linear, 5T1
f._ = 1,000

=14

N [kM] [My [kNm] Mz [kNm]

min/max

-16239,11 141,37 7,5

2390,34| -153,66

min/max
-5400,00 | -5664,67 8,19
-6600,00 | 5663,20 0

C30/37

Cross-section 5 30x234
Ab [mm2] = 702000,00

B500B

Reinforcement P30x234
As/Ab [%] = 0,78

Utilization{M-N)
n(e = const.) = 0,665
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Kontrola strizne nosilnosti

*x
Eurocode
Case : Linear, 5T1

foo = 1,000

———— Eso0rz7

y \.‘rRﬂY =286'4kw_ﬂd.i =1134.4kN 1.0 Cross-section 5 30x234
ab [mm2] = 702000,00
B500B
Reinforcement P30x234
As/Ab [%] = 0,78
3 utilization(v-T)
o My o
Mz
Mvvz
MawzT

' i ' B 1 L] L | Thyny
. K o §54.0k"_oRym 0 58 (7 o2 “‘ﬂn'r“a"
A—————————————— n max
5= 300 h=2340 y : * ’ =T

Strizna nosilnost prereza je 56% izkoriS¢ena.

o10/100

0,577
0,577
0,577
0,249
0,577

Dimenzioniranje preck 30x155 cm

Za dimenzioniranje preck je bil izdelan nadomestni model stebra — uporaba modula za dimenzioniranje
stebrov.

Model in rekacije (NSK za dimenzioniranje)

Support: 2 X
lCasua:|5-|-hI |
Rx [kN] = 430
Ry [kM] = o
Rz [kM] = o
Racx [kMm] = o
Ryy [kMm] = 662
Rzz [kMNm] = o
Rr [kM] = 430
Rrr [kMm] = 662
aR [] = 1000,000

Kontrola upogibne nosilnosti
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‘max

///,_
W

min,

. Linear, 5T1

1,000
P 30x155

C30/37
B500B
Reinforcement P30x155

Eurocode
Cross-section

-2574,21
2574,21

Case
min/max

fSE
N [kM] My [kNm] [Mz [kNm]

min/max
-10870,80

Utilization({M-N)

Ab [mm2Z] = 465000,00
n(e = const.) = 0,544

As/Ab [%e] = 0,84

1707,39

-4200,00
-4200,00

M, [kNm]

i bt

-10871

N [KIN]

a: SPK_01

verzi

PZI - 2/1
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Upogibna nosilnost prereza je 54% izkoriS¢ena.
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Kontrola strizne nosilnosti
X
Eurccode
Case : Linear, 5T1
f.. = 1,000
C30/37
: Cross-section P 30x155
e : Viay =197,9KN Vg, =753,3kN 1,0 Ab [mm2] = 465000,00
B5008
Reinforcement P30x155
] As/Ab [%] = 0,84
B Utilization{V-T)
= My = 0
Mye = 0,571
H j sy = 0,571
430, UKN 57 am? n:::; - 0571
5'=300 h = 1550 MveT,max = 0,246
Nrmax = 0,571

Strizna nosilnost prereza je 57% izkoriS¢ena.

Vpliv obremenitev preé¢no na ravnino

Ker stenasti nosilec pre€o na ravnino ni velikokrat podprt (lokalno deluje kot konzola), pride do nezanemarljivih
obremenitev v pre¢ni smeri. Potrebna armature je prikazana na spodnjih diagramih.

Horizontalna armatura

/’777 L

77 ] I
,433t|h 42

= 441#33 425"
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Vertikalna armatura

Izbrana armatura
Izbrana armatura:
- Armaturne mreze: Q785
- Dodatna armatura:
o Horizontalna: $20/20 cm (na »rde€em« obmodju)

o Vertikalna: $20/20 cm (na »rdeCem« obmodju)
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Potrebna vertikalna armatura

il D
= .—r// = 2
! g
L ayb=354
— | .
T o o
a-'y'b:.-’uu .
[=6,00 \
?—" 1

bL U

i
= . | . | 1t
i : 3
ayt=6£5
IL 4=6 00,
T M
ayt=567 . i
|=6,00
—

-E T T :1’ T T
_ R == i il
=8 55 T |
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6.2.3 Dimenzioniranje nosilca b/h = 30/65 cm (+3,41 m, med osema C in F)
Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model ECS8.
Vhodni podatki
Cross-section  Parameters Cross-section Parameters
Design internal forces Angle of the concrete compression strut
Concrete | C30/37 o z
Vz- M
g \c’Z = Mz t‘ )
Structural class Y ¢ g gauri;:: 9= |45
IE AL D
Torsion check . .
b, [mm] = Shear force reduction at supports 2 43
h[mm] =
Cracking
[ "] Increase reinforcement according to
limiting crack width
0,30
Environment classes, concrete covers [C] Apply minimum cover v
e - & (=2} [mm] = |40 Take into account concrete tensile strength
Left (y) XC1 ¢, (y) [mm] = |25 el e
Right (+y) xC1 c, [+y) [mm] = |25 3 Short term (kt = 0.6) @ Long term (kt = 0.4)
Bottom (-z) X1 c, (=) [mm] = |25
Check allowed deflection Beam: L/ [250

Stirrup | B500B -

Stirrup legs =

® O [mml=

Step of stirrup spacing

bs [mm] =

Side reinforcement against torsion

08 Artice

Longitudinal rebars | B5008

Type | Ribbed v

B, [mm] =

~

@, [mm] =

@y, [mm] =

@y [mm] =

Maximum number of applied
rebar schemes

Deflection check will be performed only if the actual concrete

grade and cross-section is set. Cantilever: L/ {300

Nonlinear analysis
Take into account concrete tensile strength

® fom QO famn

Coefficient for seismic forces
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NSK in potrebna armatura

030m 520m 0860m 175m 060m 435 m 0,30m
| E I3 K I3 K L
Node‘l‘l?’: ! T T ' 7 MNode 98

y - . -

— 300K650 ) ) 241, 207 . , . 300x650 —
Mygq [Nm] (|32 0 i gg M= 183 129 : : 1 1830;

= e 3162 | 22 .
T e Eaes . 0 P2
1D B2 . 750

2 ; ; ; 45 i ; ; ; :
Ay [mm?] || 265 | : 205 S28 i . j 260 | . | 2650

Ay, [mm?]

W gq [KN] : P! ; 59 ; ; ;
oo i=r '
450 50

s, [mm] —4&0_)_@& 150 I@‘L 20 .350 15020 200 250

2 EGE T I e : e . : :

3., [mm=/m] 628 524 6287785 qpa7 53 T ' TEo2d 6 T

1571

TealeNmp |7 i 14 18 312 | 54 i ey
< % 1 1 1 1 s -
A0

5 . 3 . 2 378 . . _ 454,
Agpimm?] [|124 i 213 248 272 ;. 158 : 0=, L e

A7 5

Izbrana armatura

030m 520m 060m 175m 0,&0m 435m 030m
Ll 15 1 L 15 le |
e i e ]
Mode 117 MNode 98
F~ = =
— 300x650 300x650 —
) ) ) 30925 )
Ay : | 0p25 ; 2025
™ : : : : : | 2025
450 450
400 ; . . . 400, (400 559 - . 400,
s,, Imm] 280 3000 psp: : : : ; : 300 50 : v
i 5 : 1200 1 450 P00 1450 200 17 qp! : 2 150
Tg9— E i : . : | ) . — 340! :
5 628 924 g2 ! ! ! 1 524 628 ! g
a,; [mm2im] ||, : : 1785 04 85 g | 1047 | 785 g7
= 1571
|zbrana armatura:
- Upogibna armatura:
o Spodnja: 4625
o Zgornja: 4625

- Strizna armatura:
o 0-6,85m: $10/15 cm
o 6,85-9,45m: $10/10 cm
o 945-13,10 m: ¢10/15cm
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6.2.4 Dimenzioniranje nosilca b/h = 30/65 cm (+6,82, med osema B in F)
Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model ECS8.
Vhodni podatki
Cross-section  Parameters Cross-section  Parameters
Design internal forces Angle of the concrete compression strut
Concrete | C30/37 v Dy [mm] = m @ ve- My ﬁ
e O a5°
Stmcurcloss oy O ! © vaiai o

by IE? S

Torsion check

22° 45°
= Shear force reduction at supports
h b v v
o

Cracking
[] Increase reinforcement according to
limiting crack width

0,30
Environment classes, concrete covers ["] Apply minimum cover —
L & (+2) [mm] = |40 2 Take inte account concrete tensile strength
Left (-y) %C1 9 ¢, [y) [mm] = |25 225 Load duration
Right (+y) xC1 ¢, (+y) [mm] = |25 225 (> Short term (kt = 0.6) @® Long term [kt = 0.4)
-1 Bottom (-2} XC1 c, (-2 [mm] = (25 225
Check allowed deflection Beam: L/ 250
Deflection check will be performed only if the actual concrete §
Stirrup | B500B ~ Longitudinal rebars | BS00B ~ grade and cross-section is set. Cantilever L/ |300

Type | Ribbed ~ Nonlinear analysis

Take into account concrete tensile strength

@, [mm]= 25 v %] =
t ® o O fama eeg [%0] -0,412

L]
] g, [mm]= 25
L]
°

Stirrup legs

o 5o

Coefficient for seismic forces

@y [mm]= 25  «

et P 2, immi= [

P
Step of stirrup spacing Maximum number of applied T
bs [mm] = rebar schemes

Side reinforcement against torsicn _+_

NSK in potrebna armatura

030m  345m  030m 535m 0,60 m 1,75 m 0,60 m 435m 030m
L. Jo L. 1. 1. 1. 1. lo ]

Node 225’; 7 7 T T "7 Node 212
F S A S S .
= 300%650 300x650 —

M, gg NMT {100 ¢ ag 72 111I 3'b

Ay [mm?2]
Ay [mm?2]
Vg [KN]
, , 400 400 430
5,, [mm] : W

a,; [mm2/m]

Tey [kNM]

Ay 1 [mm?]
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Izbrana armatura
0,30 m 345m 0,30 m 5,35m 0,60m 1,75m 0,60 m 4,35m 0,30 m
f1v /1" f1v /1" 41/ 4I.f 4I.f 4I.f f1v /1"
Mode 226 Mode 212
P~ = = = =Y
— 300x650 300x650 —
_ _ _ _ _ 3025 _
Ay : : i 20925 | : : 2 i i i 2p29 :
A ! : ! ! : ! : 12823, : ! ! : : : ! !
[ ] 400 i 400 i 400 i id-SU i i i i 400 i 450 i i i
S, Imm 250 L2850 ! v 250 260 ' 250! ' 0 250 L2580
: : 200 : 150 : ; ' 100 : 2?‘]0 ! 100
. 628 524; o28 49 =628 eosL . | L 628 | . r62ei%i |
3, [Mm2/m J( PO BT Tes B2 SEilam [ par! P qoar O3 roap 79
1571 1571 1571 1571
Izbrana armatura:
- Upogibna armatura:
o Spodnja: 425
o Zgornja: 4¢$25
- Strizna armatura:
o 0-7,55m: $10/15 cm
o 7,55-15,00 m: $10/10 cm
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verzija: SPK_01

6.2.5 Dimenzioniranje stebrov b/h = 30/30 cm
V nadaljevanju je prikazana kontrola nosilnosti stebra.

© Copyright Savaprojekt d.d.

y. 0 mm y. 300 mm
Z 300 mm Z 300 mm
Eurocode
Case : Linear, (&l ULS (a, b)) Critical
f.. = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-2805,31 o 0
1092,73 o o]
min/max
-700,00 -149,36 0
-700,00 149,36 0
min/max
-700,00 0 -149,36
-700,00 0 149,36
C30/37
Cross-gection 5 30x30
Ab [mm2] = 90000,01
BS00B
Reinforcement S30x30
As/Ab [%] = 2,79
Utilization(M-N)
n{e = const.) = 0,501
Eurccode
Case : Linear,(&ll ULS (a, b)) Critical
fse = 1,000
N [kN] My [keNm] Mz [kNm]
min/max
-2805,31 0 0
1092,73 o 1]
min/max
-700,00 -149,36 o
-700,00 149,36 0
min/max
-700,00 1] -145,36
-700,00 0 149,36
C30/37
MY [kh Cross-section S 30x30
Ab [mm?] = $0000,01
B500B
Reinforcement 530x30
AsfAb [%] = 2,79
Utilization(M-N)
n{e = const.) = 0,501

Izkoris¢enost upogibne nosilnosti stebra znasa 50%.

Izbrana armatura:
Upogibna armatura:

Strizna armatura:

0S Artice

8¢20
$10/15 cm
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verzija: SPK_01 © Copyright Savaprojekt d.d
6.2.6 Dimenzioniranje stebra b/h = 30/60 cm
V nadaljevanju je prikazana kontrola nosilnosti stebra.
y.0mm ¥ 300 mm
= 600 mm = 600 mm
Eurocode
Case : Linear,(All ULS (a, b)) Critical
fo. = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-4356,64 0 o]
1365,91 0 o]
min/max
-1600,00 -438,07 0
-1600,00 483,07 0
min/max
-1450,00 0 -242,22
-1450,00 0 242,22
C30/37
Cross-section S 30x60
Ab [mm2] = 180000,00
B500B
Reinforcement St30x60
AsfAb [%] = 1,75
Utilization(M-M)
n(e = const.) = 0,350
¥ 0 mm ¥ 300 mm
Z 0 mm 0 mm
Eurocode
Case : Linear,(All ULS (a, b)) Critical
f.o = 1,000
M [kM] My [kMNm] Mz [kNm]
min/max
-4356,64 o a
1365,91 W] v]
min/manx
-1600,00 -488,07 0
-1600,00 488,07 0
min/max
-1450,00 0 -242,22
-1450,00 1] 242,22
C30/37
Cross-section S 30x60
Ab [mm?] = 130000,00
M, [kMm] BS00E
Reinforcement St30x60
AsfAb [%] = 1,75
Utilization({M-MN)
nf{e = const.) = 0,237

Izkoris€enost upogibne nosilnosti stebra znasa 24%.

Izbrana armatura:
Upogibna armatura: 8¢20

Strizna armatura: $10/15 cm
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6.3 Stenavosi3
6.3.1 Dimenzioniranje sten
Za dolocitev potrebne armature sten je uporabljena funkcija »Section line«.
o o o o E
L‘J Lo ™ ™ [or] [or] (o] [or]
~ ]
= [+ o =+ o w it [+=]
= = 5 i I I = - =
3_8 h=200 lx
j N30xES o N30xE5 H 58 2.5B N30xE5
=
=
w
rEj h=300 h=3p0
Mu—]& N30x105 N30xY05 N30x105 L I W N30x65
Al I T
=1
u h=300 = h=3pp0
(@) ;Ej 83| ﬁ o N30EFT
G ==
h=300
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Potrebna ho

rizontalna armatura

08 Artice

31b=54?__ﬂ_—#1v/—’f’/
- ! o . axb=f70
3.5 =4 B0 I
b 4 510 3 51
axb=483 axb=f54
— I=5,00 =4 B0
7 3 S8 3 58
=57 35 {i x e
o
o axb=380 axb=p75
‘ﬁ =6,00 =40
25 3 S5 ff 3 S6 35
= | 1
i: axb=478 axb=F52
{' 16,00 =20
] I
@ """"""" { ‘_‘-3 ?_S{": | d IR . B - B b b {—f-.'sq- 11 3 51- lr’- """
{ axh=1340 axb=1352
i =5,00 =11,70
L@ 35 g2 3_sP
———————————— — |
38 I
p  S10 3 51
axt=611
1=8,00 ant=f73
— =430
57 3 57 9 3 S8 35
CE_ axt=484 ¢ axt=750
1=6,00 =430
3 S "f 3 56 35
= I 1
i_ axt=400 axt=474
I=6,00 =430
v \-ﬁ 3 3 S’\la ri I ol ol e 2 T 4] : 54 3 Si l(-’ """"""
‘E' ant=461 I l—.l . apt=h43
=430
2 3 sp
axt=1232 axt=1335
=600 - I=11,70
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Potrebna vertikalna armatura

a'y'bzﬁaﬂi-fﬁ:fvf’/f— 1

. ayb=p87 .
35 I=4 30 I
('.! H_S510 3_51
ayb=658 ayb=p63
_ 1=6,00 I=4 30
=7 3 SF (f [ S8 3 58
) ol
ayb=537 aybg1863 aybp275
1=6,00 I={] 48" I=}82

o3
=
T
(%]
(5]
T
e
(¥
(s3]
(%]
{a]
=)

ayb=566 ayb=F18
I=6,00 =4[50

o

FAS 3 S8 4S54 3 5S4
@ """"""" { 3 4 I L A L J L J f # '(-’ """
ﬁ ayb=260 . ayb=2fF ayb=283 afb=164
=410 = I=8,59 [F3,11
Qé'] 3 5 [{_52 3 59
==

\

35
I 5 S10 3 51
ayt=678
ayt=85
=430
‘f 4,58 3 S8
il ayt=733 1 ayt=942
I [=6,00 “T =430
3 S ‘f 4 S6 3 S
= | 1
i_ ayt=687 aytiib40 ayt226
[=6,00 J 1=5],48 =382
50 3 SH 1 54 3 5S4
@ """"""" { } {‘_‘\} | d I ol o e B e e \{-— l(-— 1
‘f" ayt=482 l—.l. ayt=%96
=430
q 52 3 52
avt=286 ayt=157
- [=8,50 BEEERE

PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 89 od 272

08 Artice




\'O'\e\“

s
Izbrana armatura
Izbrana vertikalna armatura kletne etaze:
- Robne vertikalna armatura: 320
- Armaturne mreze: 2xQ785 (As,dej= 1570 mm2/m)
- Vogalne U-palice: $10/10 cm
Izbrana vertikalna armatura pritli¢ja, nadstropja in mansarde:
- Robne vertikalna armatura: 3 ¢20
- Armaturne mreze: Q785 (As.dej= 785 mm2/m)
- Vogalne U-palice: $10/10 cm
6.3.2 Dimenzioniranje stenastega nosilca
(-]
T e o - =
[v o o o o
[or] m Lo [or] [or] g
=+ | w I~ N
0. 0. 0o 0. 0.
d" h |
1
| 1
(4 e P — ) s £
.

PZI - 2/1

§t. projekta: 17140-10
Stran 90 od 272

08 Artice

Rev_0



R
N \.o\e\‘~
S

Horizontalna armatura

Al

Vertikalna armatura

Izbrana armatura
Izbrana armatura:
- Armaturne mreze:
- Dodatna armatura:
o Horizontalna:

o Vertikalna:

08 Artice

Q785

$20/20 cm (na »rdeCem« obmodju)

$20/20 cm (na »rdeCem« obmodcju)
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6.3.3 Dimenzioniranje nosilca b/h = 30/105 cm

Za dimenzioniranje nosilca b/h = 30/105 cm je najbolj neugoden model EC8.

Vhodni podatki

Cross-section  Parameters

Concrete | C30/37

Structural class

N 30x105

Vz - My

I [F] i )

Environment classes, concrete covers

[[] Apply minimum cover

Top (+2) ¢, (+z) [mm] = |75 225

Left (-y) XC1 8 ¢ [y [mm] = (25 z25

1 Right (+y) xC1 €, [+y) [mm] = |25 225
F -z Bottom (-z) XC1 ¢, (-z} [mm] = (25 225
Stirrup | B500B ~ Longitudinal rebars | B500B ~

Stirrup legs Type ,R\bbed—vl

Cross-section Parameters

Design internal forces

@ Vz- My ﬁ
O Vy - Mz ¥ 05
O Variable
O Custom
["] Torsion check
29°

Shear force reduction at supports

Cracking
["] Increase reinforcement according to
limiting crack width
0,30
0,30
Take into account concrete tensile strength
Load duration

) Short term (kt = 0.6) @® Long term (kt = 0.4)

Check allowed deflection
Deflection check will be performed only if the actual concrete
grade and cross-section s set.

¥

* @, [mm] * @, [mm] = | 25 “ — [ Take into account concrete tensile strength
f f
° @, [mm]= |25 ~ @ fam O famn
Coefficient for seismic forces
M 1T o e
] @y [mm]= 25~
Step of stirrup spacing Maximum number of applied
As [mm] = rebar schemes
Side reinforcement against torsion
NSK in potrebna armatura
0,30m 0,60 m 1,99 m 030 m 535m 030m
4" /Iy /Iy /IV 4V /Iy 4V 4V
MNode 104 | | MNode 100
' S s r s
— 300x1050 300x1050 —
M, gq [KNM] | 478 h ; ; | | | | ;
- g s s s s e e
T el
' ' ' -686 775 a3 712 | 013 '
2 11223 oo : : : : : : :
A tmm=l ) 6g3 — B726 430! : : : : | qoa 430
, 455 120 : : : : ; e
A, [mm?2] I ; 0 ; : ﬁ
Aap . . oy = =TT 1223 .
V, gg N 366 E ? : : _”’__,_ﬂ_wh
i H H G H - + T 0
H H H :FI -17 -7 H H H H
H 473 - g -360° 1 1 H H H
550 850 . 550 450 35; . -
Sy [mm] 150 | P00 0 asof 5 5 #5300 250 200,
, : 286 ; 349 440 ——————2F5
agf [MM2Im] | : : : 49524 628 785

08 Artice

Angle of the concrete compression strut

45°

Beam: L/

Cantilever: L/
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Izbrana armatura
0,30 m 0,60 m 1,99 m 0,30 m 5.35m 0,30 m
f1v /1V 4[/ f1v /1V 4I/ f1v /1V
Mode 104 Mode 100
_~ = = 7
“— 300x1050 300x1050 —
3025 i ; ; ; ; ;
As | 202 ; : : . : 2g25 : : .
IFHIH : _._I: 25 25
A ! : 3024 ' ' : : 3025 :
4025
550 550 550 550
Sy [mm] ", 300 ggig 250
150 | ! oqpo o 1800 ¢ 0 : g : 200
) 236 | 286 E235 449521 538 5%
8¢ [MM=im] 1047 1047 : : '
1571
|zbrana armatura:
- Upogibna armatura:
o Spodnja: 6625
o Zgornja: 4625
- Strizna armatura:
o 0-4m: $10/10 cm
o 4-6m: $10/30 cm
o 6-97m: $10/10 cm
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6.3.4 Dimenzioniranje nosilca b/h = 30/65 cm (pritli¢je, med osema B in C)

Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model ECS8.

Vhodni podatki

Cross-section  Parameters

Concrete | C30/37 v D e [mm] = m
Structural class Vz - My
By @ T 9

Environment classes, concrete covers ["] Apply minimum cover

Top (+7) ¢, (+z) [mm] = |40 2 25

Left (-y) XC1 8 c, [-y) [mm] = (25 225

Right (+y) xC1 ¢, (+y) [mm] = (25 225

=E Bottom (-2} XC1 c, (-2 [mm] = (25 225
Stirrup | B500B ~ Longitudinal rebars | B500B ~

Stirrup legs = Type | Ribbed v

Cross-section  Parameters

Design internal forces Angle of the concrete compression strut

@& Vz- My ﬁ O
Wy - Mz ¥ 4

® Variable

O Custom 8= |45
Torsion check

22° 45

Shear force reduction at supports

Cracking
[] Increase reinforcement according to
limiting crack width

Take inte account concrete tensile strength
Load duration

(& Short term (kt = 0.6) @ Long term (kt = 0.4)

Check allowed deflection
Deflection check will be performed only if the actual concrete
grade and cross-section is set.

Beam: L/

Cantilever: L/

Nonlinear analysis

_ _ o Take into account concrete tensile strength
e 0, [mml= . @, [mm] = [25 — o O s . [%d =
] g, [mm]= 25
. ﬂh . - Coefficient for seismic forces fo=
1 1 L s I N
Step of stirrup spacing M ber of fied E= T
e IO
Side reinforcement against torsicn _+_
NSK in potrebna armatura
030m 0,86 m 0,60 m 0,24 m 0,30m
|5 E I3 I3 Ik I
Node 35’: A A A A ’: Node 39
iy N r
 300%650 , 3008650 —
M, gq [NM] 151 118 g7 125 112
364 ~A04 273
Ay Imm2] 621 472 329 511 ¢ 457
A Imm2] : : J——
e 1480 R4z 1736 t26
. 561 . 481
W, g [KN] : | :
170 210 : 201 i
400 ] 150 — 400
5, [mm] 00 250 i 7 100 1
¢ [mm2/m] 393 524 R 349 393 1
1571
Teq KN} i 12 B
B 6 ? i
-19 =20
18
Ay 7 Imm?) ||__271 : 520 422 205 324 332
x 5 5
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Izbrana armatura
0,30 m 0,26 m 0,60 m 024m 030m
|5 | [} [} [} [}
A A A A A A
Mode 36 Node 39
S a .
— 300x650 300x650 —
Ay | 2025 i
A : . r—|
46125 H025
400 450 400
300 ! :
8, [mm] | 250 i o0 | ==
) 393 524 i 349 393
gy [MM=/m] J( 628 I 1047
1571
Izbrana armatura:
- Upogibna armatura:
o Spodnja: 425
o Zgornja: 4625
- Strizna armatura: $10/10 cm
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6.3.5 Dimenzioniranje nosilca b/h = 30/65 cm (plo$¢a nad pritli€jem, med osema A in D)

Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model EC2.

Vhodni podatki

secti Parameters
Cross-section Parameters Cross-section

Design internal forces Angle of the concrete compression strut
Concrete | C30/37 ~ D [mm] = m @& Vz- My =
L O a5
Wy - Mz ¥ @ Variabl
Structural class Vz - My o Carl; < 5= i3
ustom = 45
I 30xb5 by @ T D

Torsion check

22° 45°
= Shear force reduction at supports
h b v v
o

Cracking
[] Increase reinforcement according to
limiting crack width

0,30
Environment classes, concrete covers ["] Apply minimum cover —
L & (+2) [mm] = |40 2 Take inte account concrete tensile strength
Left (-y) %C1 9 ¢, [y) [mm] = |25 225 Load duration
Right (+y) xC1 ¢, (+y) [mm] = |25 225 (> Short term (kt = 0.6) @® Long term [kt = 0.4)
-1 Bottom (-2} XC1 c, (-2 [mm] = (25 225
Check allowed deflection Beam: L/ 250
Deflection check will be performed only if the actual concrete §
Stirrup | B500B ~ Longitudinal rebars | BS00B ~ grade and cross-section is set. Cantilever L/ |300

Type | Ribbed ~ Nonlinear analysis

Take into account concrete tensile strength

@, [mm]= 25 v %] =
t ® o O fama eeg [%0] -0,412

L]
] g, [mm]= 25
L]
°

Stirrup legs

o 5o

Coefficient for seismic forces

@y [mm]= 25  «

et P 2, immi= [

P
Step of stirrup spacing Maximum number of applied T
bs [mm] = rebar schemes

Side reinforcement against torsicn _+_

NSK in potrebna armatura

030m 345m 0,30m 535m 030m

153 I
Node 218 ' 7" Node 214

M, g [Nm)

Ay [mm?2]

Ay, [mm?2]

Vo Eg [KN]
450 450 400 450 400 450 450
5, [mm] 200 22 : : 1200 200 : 0 200 dsg 2
3¢ Imm?2/m] 554 449 349 7303 349 ¥ - 34
i 1g47 785 ©28 785047
Teg IkNm] || 7 g : 4 " B : : : :
: : : ; : : E i r——
2 13
N ) ) 250 ) ) ) 285
Agrimm?] 1105 137 66 | 19¢gz 120 ao | 0
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Izbrana armatura

0,30m 345m 0,30m 535m 0,30m
et At 4
MNode 218 Mode 214
_~ & r 8
— 300650 300650 —
20925
A ! | ! | ! !
Ay : : :
20125
450 400 450 400 450 400 450 450
: ! ! : ! 00 :
5,, [mm] | | 250990 | 200 457 200
. ) 1349 1303 349, 3093 349 © 349
3y MM ] J( 524 349 : . | 028755 628 628 785 L_785
1047 1047
Izbrana armatura:
- Upogibna armatura:
o Spodnja: 3625
o Zgornja: 3625
- Strizna armatura: $10/15 cm
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6.3.6 Dimenzioniranje stebrov b/h = 30/30 cm
V nadaljevanju je prikazana kontrola nosilnosti stebra.

y. 0 mm ¥ 300 mm
= 300 mm z 300 mm
Eurocode
Case : Linear,(All ULS (a, b)) Critical
f.. = 1,000
M [kM] My [kNm] Mz [kNm]
min/max
-2805,31 0 0
1092,73 0 0
min/max
-700,00 -149,36 0
-700,00 149,36 0
min/rmax
-700,00 0 -149,36
-700,00 0 149,36
C30/37
Cross-section S 30x30
Ab [mm2] = 20000,01
B500B
Reinforcement S30x30
As/pb [%] = 2,79
Utilization{M-N}
nie = const.) = 0,745
v 0 mm ¥ 300 mm
z0mm z 0 mm
Eurocode
Case : Linear,(all ULS (a, b)) Critical
fse = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-2805,31 a 0
1092,73 o 0
min/max
-700,00 -149,36 0
-700,00 149,36 0
min/max
-700,00 o -149,36
-700,00 0 149,36
C30/37
Cross-section S 30x30
My TNmE p [mm2] = 20000,01
B500B
Reinforcement S30x30
AsfAb [%] = 2,79
Utilization(M-N)
n{e = const.) = 0,745

IzkoriS€enost upogibne nosilnosti stebra znasa 75%.

Izbrana armatura:
8420
$10/15 cm

Upogibna armatura:

Strizna armatura:
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6.3.7 Dimenzioniranje stebra b/h = 30/60 cm

V nadaljevanju je prikazana kontrola nosilnosti stebra.

© Copyright Savaprojekt d.d

y.0mm ¥ 300 mm
= 600 mm = 600 mm
Eurccode
Case : Linear,(All ULS (a, b)) Critical
fo. = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-4356,64 0 o]
1365,91 0 o]
min/max
-1600,00 -438,07 0
-1600,00 483,07 0
min/max
-1450,00 0 -242,22
-1450,00 0 242,22
C30/37
Cross-section S 30x60
Ab [mm?] = 180000,00
B500B
Reinforcement St30x60
AsfAb [%] = 1,75
Utilization(M-M)
n(e = const.) = 0,350
¥ 0 mm ¥ 300 mm
Z 0 mm 0 mm
Eurocode
Case : Linear,(All ULS (a, b)) Critical
fop = 1,000
N [kN] My [kNm] Mz [kNm]
min/max
-4336,64 1] 0
1365,91 0 0
min/max
-1600,00 -488,07 i}
-1600,00 488,07 0
min/max
-1450,00 1] -242,22
-1450,00 0 242,22
C30/37
Cross-section 5 30x60
Ab [mm2] = 180000,00
M, [kNm] BS00B
Reinforcement St30x60
AsfAb [%] = 1,75
Utilization(M-M)
n(e = const.) = 0,350

IzkoriS€enost upogibne nosilnosti stebra znasa 35%.

Izbrana armatura:
Upogibna armatura: 8¢20

Strizna armatura: $10/15 cm
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6.4 Stenavosi4
g2l 20 2030 WN30x39  MN30x39  Ma0x39
j 020 M30x39 I)FDJLSQ -
= o }
= o — —
[ hil} E =
= . = ot = -
= h=300 = o o _
H= - = —
= =
&5 —
- T
[ i = -
— h=300 = s g
— [P (5] (V5] —
- F— i
— —
h=300
(4 43 (B ey e Rl
N
h=300
6.4.1 Dimenzioniranje sten
Za dolocitev potrebne armature sten je uporabljena funkcija »Section line«.
o o o o E
= o= - - =
h=300 L
N30x65 N30x85 h.S8 3 Sh N30x85
— AT 1
= ek
é
@
Eju h=300 h=300
230 N30x105 N30x[05 M30x105 ¢ M 358 N30xG5
= [_rizokios | [
jﬂ h=300 E h=300
Ty N ,:H». 539 i | N3OGESTy
k‘ht VTS E3 @:\
Hs h=300 h=300
u 380 HLS2 3_s
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Potrebna horizontalna armatura
x
a
[mmxébfm]
-
E 1570
. 785
0
o
uEl
o
a
[rnrngt.fm]
o
i 1570
. 785
’?. i}
uEN
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Potrebna vertikalna armatura

[rnl?ng::"m]

1570
785

w NN

[mna'lgt,"m]

1570
785

ﬂ.\;\llé/

Izbrana armatura

Izbrana vertikalna armatura kletne etaze:

- Robne vertikalna armatura: 3¢20
- Armaturne mreze: 2xQ785 (As.dej= 1570 mm2/m)
- Vogalne U-palice: $10/10 cm
Izbrana vertikalna armatura pritli¢ja, nadstropja in mansarde:
- Robne vertikalna armatura: 3 ¢20
- Armaturne mreze: Q785 (As.dej= 785 mm2/m)
- Vogalne U-palice: $10/10 cm
08 Artice PZI - 2/1
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6.4.2 Slopi sten S30X100
1ES| e
. (R
— - — =

Fa
[ 1771
i I
i
|

I'd
m
e
Sy

Notranje stati¢ne kolicine

514 2o
agfllar 27 fla4 42|48 -38])(33
-80 135 -ﬁ_ﬂe
34
8 /|37 <111 ]\ 78 116 202 149 298

Za dimenzioniranje je merodajen slop v nadstropju.
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Prerez
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¥ 0 mm
— 700 mm

y. 0 mm
Z 0mm
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y: 300 mm
700 mm

¥ 300 mm
0 mm
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Kontrola upogibne nosilnosti in strizne nosilnosti

N [kN]

x
Eurccode
Case : Linear,(All ULS (a, b)) Critical
foo = 1,000
M [kM] My [kNm] Mz [kNm]
min/max
-5268,14 0
1161,02 0
min/max
-1900,00 -633,97
-1500,00 633,97

C30/37
Cross-section S 30x70
Ab [mm2] = 210000,00
B500B
Reinforcement 530x100
AsfAb [%] = 1,27
Utilization(M-N)
n{M = const.) = 0,434

M, [kNm]

Izkoris€enost upogibne nosilnosti zanasa 44 %.

Vigy=1284kN Vo, =349,0kN

al0/100
1,00

T ' ' 5KN 228,1kN 5,9kNm 0,075 0,80 e
Jra—; —
6=360 h=700

IzkoriS&enost strizne nosilnosti znasa 80%.

Izbrana armatura

Upogibna armatura:

- Robne palice: 30620
- Vmesne palice: $10/10 cm
Strizna armatura: $10/10 cm
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6.4.3 Slopi sten S30X110

T

. -
—
Pl Pl Fall e Pl all
i - i - ri T = i
"""""" T N 1|.__.r N il 1F.__ -

Notranje stati¢ne koli¢ine

413
33 ||| 40
-54 51
=172 234
S 231 316
=272 1488

Za dimenzioniranje je merodajen slop v nadstropju.
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¥ 0 mm
Z 1100 mm

y. 0 mm
Z0mm
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¥ 300 mm
Z 1100 mm

y. 300 mm
z 0mm
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Kontrola upogibne nosilnosti in strizne nosilnosti

M [kN] x
-T64 Eurocode
Case : Linear,(All ULS (a, b)) Critical
f.. = 1,000
N [kN] My [kNm] Mz [kNm]
min/max
-7648,04 0
1139,17 0
min/max
-3000,00 -1249,36
-3000,00 1249,36

C30/37
Cross-section S 30x110
Ab [mm?] = 330000,00
B500B
Reinforcement S530x110
As/Ab [®e] = 0,79
Utilization(M-N)
n(MN = const.) = 0,484

My, [kNm]

-1200

Izkoris€enost upogibne nosilnosti zanasa 79 %.

|:| I Vig, =172.7KN Vg, =514,9kN 1,0
uf % il ' "
3,8KN 316,1KN 1,6KNI 0,013 0,84 agm?2
At A v, T, Ky n
b =300 h=1100

IzkoriS&enost strizne nosilnosti znasa 84%.

1,60

ol0/00

Izbrana armatura

Upogibna armatura:

- Robne palice: 3620
- Vmesne palice: $10/10 cm
Strizna armatura: $10/10 cm
08 Artice PZI - 2/1
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6.5 Stenav osi A
6.5.1 Dispozicija elementov
3038 [+ 30x39 [+ 30x39 [{30x39 Fe30x38  M30x39 F30x39  M30x39
MA0x39 M30§39 M30x39 M30x3 M30x3 M30x3
[ [ ) [an) = =
[an) Bl (ard o
e e = b
i -
[ wr o — wr
1 @
= h—enn h=20101
_I [ _I
= h=300 h=JFul
fael
(el
f= (o) [as) = (=)
[na} el (7 [or]
L} = < = ey
] =2
[ w o — w
1 =
= =300 |
o
[7x] LT
= ~
= i w2 s
= = - o -
4 =
: = g
O h300 = i L M- 2
=300 h=300
6.5.2 Kletna stena
E
= e —— — =
= -
= — =
l“‘: —— — I =
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Potrebna armatura

Armatura sten je dolo¢ena s pomocjo ukaza »Section line«. UpoStevana je povpre€na vrednost.

Potrebna horizontalna armatura

Potrebna vertikalna armatura

08 Artice

» axb=506
=420 axb=601 -
e . axb=609
1=6,30 ~L =
- |=6,40
axb=1099 axb=1242
|=6,40 1=7.,90
i -—
axt=498 i e
......................... —
at=637 - axt=606
1=6.20 |=7,90
axt=6G0
1=6,40
ad=1163 axt=1319 .
- 1=6,40 =790
. ayb=578
=420 ayb=824 ¥
e ST e aybh=750
1=6,30 e
- i e e T o o . T ————— R
- I=6,40
ayb=359 ayb=370
1=6,40 I=7.,90
ay=513 o J
________________________ e i s
ayt=575 ___ ayt=708
=630 =790
ayt=469
|=6,40
ayl=366 ayt=374 -
- |=6,40 I=7,90
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Izbrana armatura

Izbrana vertikalna armatura:

- Robne vertikalna armatura: 320
- Armaturne mreze: 2xQ785 (As,dej= 1570 mm2/m)
- Vogalne U-palice: $10/10 cm

6.5.3 Stena S30X435

Kontrola upogibne nosilnosti in strizne nosilnosti

x
Eurocode
Case : Linear,(All ULS (a, b)) Critical
f.o = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-29430,09 a
3619,66 0
min/max
-12000,00 -17895,12
-12000,00 17895,12

C30/37
Cross-section S 30x435
Ab [mm2] = 1305000,00
B500B
Reinforcement S30x435
As/Ab [%] = 0,64
Utilization{M-N)
n(N = const.) = 0,215

Izkoris€enost upogibne nosilnosti zanasa 22 %.
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Vi, =620,7kN ,, =2805,0kN 1,0

' ' ' kN 31kN 223 0,03 76 334mm2
A—r e .
5= 300 h= 4350

IzkoriS&enost strizne nosilnosti znasa 76%.

o10/7
1,60

ul

Izbrana armatura

Izbrana vertikalna armatura kletne etaze:

- Robna vertikalna armatura: 3 ¢20
- Armaturne mreze: Q785 (As.dej= 785 mm2/m)
- Dodatna horizontalna armatura: palice $10/20 cm (ha vsako drugo okno)
- Vogalne U-palice: $10/10 cm
0$ Artice PZl - 2/1
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6.5.4 Stena S30X325

LY rd
P-4

Kontrola upogibne nosilnosti in strizne nosilnosti

x
Eurocode
Case : Linear,(All ULS (a, b)) Critical
f.o = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-22138,54 a
2868,41 0
min/max
-9000,00 -10221,51
-9000,00 10221,51

C30/37
Cross-section S 30x325
Ab [mm2] = 975000,00
M, [kNm] B500B
Reinforcement S30x325
As/Ab [%] = 0,68
Utilization{M-N)
n{N = const.) = 0,433

IzkoriS€enost upogibne nosilnosti zanasa 43 %.
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L i
Vi, =504,3kN g, <2247 5kN 1,0

o10/6E

439.310.5 m 0,02 0,90 @ 156mm?2

IzkoriS¢enost strizne nosilnosti znasa 76%.

Izbrana armatura
Izbrana vertikalna armatura kletne etaze:

- RobnA vertikalna armatura: 320

- Armaturne mreze: Q785 (As.dej= 785 mm2/m)

Dodatna horizontalna armatura: palice $10/20 cm (na vsako drugo okno)

Vogalne U-palice: $10/10 cm

PZI - 2/1
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6.5.5 Slopi sten S30x120
ME0x39  M30x39 M30x30 M30x39 M30x39  M30x39 M30x39
MN30x39 M30x39 MN30x39 0x39 M3x30 M30x39
[ Lo o 0 = =
i = ] Ly Lar) Lo
= -— L 1 t =
i e ~T [{=]
up = m l:.r:| = o
L Dokument je bil nazadnje shranjen: Pravkar ——=
[ L = = =
s ] (1] Lar] L]
it %——él- =
[ = [+F] ] =t [7=]
ap ] 7] o — 7
L5 | | s |
- - I I
L =
™2 f;z = Lo | E Lo
= = = L = -
@ ______________ (*L i - = # = s
[F == o = = Er;

Prerez

¥ 300 mm

z 1200 mm
¥ 300 mm
z 0 mm

y. 0 mm
z 0mm

y- 0mm
Z 1200 mm
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Kontrola upogibne nosilnosti in strizne nosilnosti

N [kM] x
. _'??_8_2 ___________________________________________ Eurocode
Case : Linear,(All ULS (a, b)) Critical
foo = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-8582,30 o]
1502,50 0
min/max
-3300,00 -1631,44
-3300,00 1631,44

6600 |

-5600 |

-4500 !

C30/37
Cross-section S 30x120
Ab [mm<] = 360000,00
B500B
Reinforcement S30x120
M, [kNm] Asfab [%] = 0,96
: Utilization(M-N)
n(N = const.) = 0,694

Izkoris¢enost upogibne nosilnosti zanasa 70 %.

 Viay =199,9KN Vg, =583,0kN 1,0

2,86

010100

1 1 o -
“TAKN 51,3kN 3,5KNr 0,026 0,65 52mm?2
— v v IT, | k n A
h = 1200 ¥ z X T sI,T

IzkoriS&enost strizne nosilnosti znasa 65%.

Izbrana armatura

Upogibna armatura:

- Robne palice: 3620
- Vmesne palice: $10/10 cm
Strizna armatura: $10/10 cm
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6.5.6 Slopi sten S30x97,5

Prerez

y: 300 mm

Z 975 mm
y: 300 mm
0 mm

y. 0 mm
= 0 mm

y. 0 mm
Z 975 mm
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Kontrola upogibne nosilnosti in strizne nosilnosti

X
Eurocode
Case : Linear,(All ULS (a, b)) Critical
foo = 1,000
N [kM] My [kMm] Mz [kNm]
min/max
-6835,20 0
1070,87 o]
min/max
-2700,00 -1003,20
-2700,00 1003,20

C30/37
Cross-zection S 30x97,5
Ab [mm2] = 292500,00
BS00B
Reinforcement S30x97,5
As/Ab [%] = 0,84
Utilization({M-N)
n(e = const.) = 0,627

M,, [kNm]

Izkoris¢enost upogibne nosilnosti zanasa 63 %.

1,65

ol0M00

|:| ] 10

Vg, =185.9KN Vg, =455,5KkN
% il 1 "

THN 61,0kN 1,8KNr 0,016 0,62 ZFnm?
At —F v v T, k n A
b= 300 h=a75 ¥ : * ’ =\T

IzkoriS&enost strizne nosilnosti znasa 62%.

v

Izbrana armatura

Upogibna armatura:

- Robne palice: 3620
- Vmesne palice: $10/10 cm
Strizna armatura: $10/10 cm
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6.5.7 Slopi sten S30x117,5

2
o
L —
iy

o L

Prerez

y. 300 mm

Z 1175 mm
y. 300 mm
z 0 mm

y. 0 mm

z 1175 mm
y. 0 mm
z 0 mm
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Kontrola upogibne nosilnosti in strizne nosilnosti

x

Eurocode

| | | Case : Linear,(All ULS (a, b)) Critical
i i i foo = 1,000

N [kN] My [kNm] Mz [kNm]
min/max
-3098,04 u]
1139,17 [u]

min/max

-3200,00 -1400,70
-3200,00 1400,70

-6300;

-5400;

C30/37
Cross-section S 30%117,5
Ab [mm2] = 352500,00
B500B
Reinforcement S30x117,5
As/Ab [%] = 0,74
Utilization{M-N)
nie = const.) = 0,532

M, [kNm]

.:1400

Izkoris¢enost upogibne nosilnosti zanasa 53 %.

o ' B kN 30,6kN 8,3kN 0,064 0,59 124mm2
¢ ¢ k
b= 300 h=1175 !

IzkoriS&enost strizne nosilnosti znasa 62%.

Viay =200,TKN Vg, =547,0kN 1,0

1,68

0104100

e

Izbrana armatura

Upogibna armatura:

- Robne palice: 320
- Vmesne palice: $10/10 cm
Strizna armatura: $10/10 cm
0S$ Artige PZl - 2/1
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6.5.8 Slopi sten S30X65
C ]
b4
O — (*1 b ko {‘t : .
Notranje stati¢ne koli¢ine
Min M
7 e X 1
16 Beam 17 12 15324
1429 Case:[ [G] {SM1 -} (0.6°Q0+0] BX| 50/} 20 -47 [] 33

08 Artice

e [kM] =
Wy [kM] =
Vz [kN] =
Toe [kMm] =
My [kNm] =
Mz [kNm] =

-136 %]

73 (173 /]

167
20

143 T__ﬂa
-15441151
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Max Vz -
13 Beam 13 36 41
-26 = -1 -28
Case:| [G] {SM1 +} (0,6°00+(] BF
M [kM] = *
Vy [kN] = -
| Vz[kN]= 212 |
127 Tee [kNm] = * 212 212
187 | My [k = | 1an|l 134“
Mz [kNm] = *

Za dimenzioniranje so merodajni slopi v nadstropju.

Prerez
y. 0 mm y. 300 mm
= 700 mm = 700 mm
y. 0 mm ¥ 300 mm
z 0 mm z 0mm
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Kontrola upogibne nosilnosti in strizne nosilnosti

X
Eurocode
Case : Linear,(All ULS (a, b)) Critical
f.. = 1,000
M [kN] My [kMm] Mz [kMNm]
min/max
-4905,31 o]
1092,73 o]
min/max
-1700,00 -554,15
-1700,00 554,15

C30/37
Cross-section S 65x30
Ab [mm<] = 1%5000,00
B500B
”J. [kNm] Reinforcement S30x65
As/Ab [%] = 1,29
Utilization{M-N)
n(MN = const.) = 0,586

IzkoriS€enost upogibne nosilnosti zanasa 59 %.

Vaay 127TKN Vg, =331,2kN 10

1,60

o10/100

e

il ' ' ' o L
KN 212,4kN 3,1kNm 0,042 0,93 49m?
b=1300 " h=650" @ @ @ @ @

IzkoriS&enost strizne nosilnosti znasa 93%.

Izbrana armatura

Upogibna armatura:

- Robne palice: 3620
- Vmesne palice: $10/10 cm
Strizna armatura: $10/10 cm
0$ Artige PZl - 2/1
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6.5.9 Slopi sten S30X105

G- = E—
Notranje stati¢ne koli¢ine
Win My ot
-39 Bearn 19
22 103 Case:[ [G] {SM1 -} (0,6°Q0+0| B
N [kN] = -290
Vy [kN] = -5
Vz [kN] = 725
s ol 388 T [kNm] = 3
-363 561 My [kNm] = -599
Mz [kNm] = 1
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5°\I krsko

verzija: SPK_01

i

-725

457

© Copyright Savaprojekt d.d

Min Wz
Beam 19

x|

Case:| [6] {5M1 -} (0,6°00+0] B[

M [kM] =
Vy [kN] =
Vz [kN] =
Tx [KMm] =
My [kMm] =
Mz [kMNm] =

Za dimenzioniranje so merodajni slopi v nadstropju.

Prerez
E
£ e

=

g3 55
| S N |
E EE
eE EE
Eg =
o
|
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Kontrola upogibne nosilnosti in strizne nosilnosti

6700

-4000;

3100,

M, [kNm]

Izkoris€enost upogibne nosilnosti zanasa 83 %.

Vegy=267.7kN Vi, =974,5kN

a14/100
1,60

1

Eurccode
Case : Linear,(All ULS (a, b)) Critical
f.o = 1,000
N [kN] My [kNm]
min/max
-7556,64 a
1365,91 0
min/max
-2900,00 -1278,58
-2900,00 1278,58
C30/37

Cross-section S 30x105
Ab [mm2] = 315000,00
B500B
Reinforcement S30x105
As/Ab [%] = 1
Utilization(M-N)
n({N = const.) = 0,831

x

Mz [kNm]

1,0

-

At
b= 360

————t
h=1050

ONNORN®

IzkoriS&enost strizne nosilnosti znasa 79%.

Izbrana armatura

Upogibna armatura:

- Robne palice: 3620
- Vmesne palice: $10/10 cm
Strizna armatura: $14/10 cm

08 Artice

2,8kNm ® 0,012 @U.TQ
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6.5.10 Slopi sten S30X140
C 9
@ S e
Notranje stati¢ne kolicine
Min My >
Beam 16 1925
Case:| [G] {5M1 -} (0,6"Q0+0| -136 [} 46
N [kN] = -374
Vy [kN] = -6
Vz [kN] = 842 -599>ﬁ< 662
T [kNm] = 5 -685 646
My [kNm] = -685
Mz [kNm] = -10
08 Artice PZI - 2/1
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verzija: SPK_01

Za dimenzioni

Prerez

¥ 300 mm
1400 mm

Bearmn 16

Max Wz o

Case:| [G] {SM1 +} (1],6*[1-!]+{|:

Ny [kN] = L

Vy [kN] = "

Vz [kN] = 842 |
Tt [kNm] = * |
My [kNm] = *
Mz [kNm] = |

ranje so merodajni slopi v nadstropju.

© Copyright Savaprojekt d.d

83

842

¥ 300 mm
Z 0 mm

y. 0 mm
Z 1400 mm

0S$ Artice

¥ 0 mm
= 0 mm
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Kontrola upogibne nosilnosti in strizne nosilnosti

X
Eurccode
Case : Linear,(All ULS (a, b)) Critical
f.o = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-9636,53 a
1344,06 0
min/max
-3900,00 -1958,15
-3900,00 1958,15

-5400;

----- =

C30/37
Cross-section S 140x30
Ab [mm2] = 420000,00
B500B
M., [kNm] Reinforcement S30x140
! As/Ab [%] = 0,74
Utilization{M-N)
ni{N = const.) = 0,747

Izkoris¢enost upogibne nosilnosti zanasa 75 %.

Viay =275,TKN Vg, =1270,3kN

ol4/100
1,60
ra

GkN 842 0kN 4 BKNr 0,016 0,69 m?
. — v, IT,| kr
b=2300 h=1400

IzkoriS&enost strizne nosilnosti znasa 79%.

Izbrana armatura

Upogibna armatura:

- Robne palice: 30620
- Vmesne palice: $10/10 cm
Strizna armatura: $14/10 cm
08 Artige PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 129 od 272



PAVAd
ooV QP"O\e\A

6.5.11 Precke

L

Merodajne NSK

Lokacije »Section line-ov« so prikazane na spodnji sliki.

oo o =1 — [ o3 =t ¥e]
F a — — — — — —
| o 0 o [a 8 o o
=F - i
o o o o| (o
— o
o o =L =L <L <L <L
_r | 2 L]
[ ] [ 4 [\ | [T
=L =4 =L

©
&
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Merodajne notranje sile so prikazane v spodnji preglednici.
Pre¢ke 30x181 cm
Section segment / Resultant forces [Linear,(All ULS (a, b)) Critical, SA]
Section segment.. min. M v M " o
K.Y, Z) [m] C . [kN] [kN] [kNm] Critical combination
M| min -190 -556 =735 [G] {SMT -} (06*00+0,6%C1 +0,6%02+0,6%03)
max 247 -545 722 [G] {5M1 +} (0.6%C0+0,65Q1+0,602+0,6%03)
Vimin -190 -556 =735 [G] {SMT -} (06*00+0,6%C1 +0,6%02+0,6%03)
max 247 338 722 [G] {5M1 +} (0,6%00+0,65Q1+0,6%02+0,6%Q3)
M | min -190 -556 -135 [G] {5M1 -} (0,6%C0+0,6%01+0,6%02+0,6%Q3)
max 247 -545 T22| [G] {5M1 +} (0,6700+0,6%01+0,6%02+0,65Q3)
Pre¢ke 30x212 cm
Section segment / Resultant forces [Linear,(All ULS (a, b)) Critical, SA]
Section segment.. min, M v M " .
Y. Z) [m] C . [kN] [kN] [kNm] Critical combination
M| min -155 -230 -212| [G] {5M1 -} (0,6%C0+0,6%01+0,6%02+0,6%03)
max 206 543 -505| [G] {5M1 +} (0,67C0+0,601+0,6%Q2+0,6%03)
Y min -54 -612 310 [G] {5M1 +} (0,6%C0+0,6%01+0,602+0,6703)
max -153 827 231 [G] {5M1 +} (0,6%00+0,6%01+0,6Q2+0,6Q3)
M| min 206 543 -505  [G] {SM1 -} (0,6*CQ0+0,6°Q1+0,6°02+0,6%03)
max 206 543 394 [G] {SM1 +} (0,65Q0+0,6%01+0,6%0Q2+0,6%03)
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Dimenzioniranje pre¢ke 30x181 cm

Za dimenzioniranje preck je bil izdelan nadomestni model stebra — uporaba modula za dimenzioniranje
stebrov.

Model in rekacije (NSK za dimenzioniranje)

Min Racx Lo
Support: 1
L‘:E f\':asn.=-_:|-"—--|—hI |
5 Ru [kN] = 556
Ry [kM] = 0
Rz [kN] = 247
Racx [kNm] = 0
Ryy [kMm] = T34
Rzz [kMm] = 0
Fr[kMN] = 608
Rrr [kMm] = T34
af[1= 2,251
[-L et |
gL

Kontrola upogibne nosilnosti

N [KIM]
-1261

x

Eurocode
Case @ Linear, 5T1

foe = 1,000
M [kM] [My [kNm] Mz [kNm]
min/max
-12615,29 0 0
191227 0 0
min/max
-5000,00 | -3432,79
-5000,00 | 3432,79

..........................................................................

C30/37
Cross-section P 30x181
Ab [mm2] = 543000,00

B500B

Reinforcement S30%x181
As/Ab [%] = 0,81
Utilization({M-N)
nf{e = const.) = 0,580

Upogibna nosilnost prereza je 58% izkoriS¢ena.
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Kontrola strizne nosilnosti

0101100

|
|

b=300

h=1810

Strizna nosilnost prereza je 63% izkoriS¢ena.

Izbrana armatura

|zbrana armatura:

- Robna horizontalna armatura: 3 ¢$20

- Armaturne mreze:

Q785

Dimenzioniranje prec¢ke 30x212 cm

Vray =202.2kN Vg, =B76,2kN

o

m_
' k 556,0KkN kim
A+

Za dimenzioniranje preck je bil izdelan nadomestni model stebra — uporaba modula za dimenzioniranje

stebrov.

Model in rekacije (NSK za dimenzioniranje)

08 Artice

Support: 2

Case:ls-PI

=

|
Rx [kM] = 612
Ry [kN] = 0
Rz [kM] = 206
Roox [kMm] = 0
Ryy [kMm] = 373
Rzz [kMm] = 0
Rr [kM] = %5
Rrr [kMm] = 373
aR[]= 2971
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Kontrola upogibne nosilnosti

x
Eurocode
Case : Linear, ST1
f.o = 1,000
N [kM] My [kNm] Mz [kNm]
min/max
-14667,79 0
2117,16 o
min/max
-5800,00 | -4588,38
-5800,00| 4588,38

C30/37
Cross-section S 30x212
Ab [mm2] = 636000,00
B500B
Reinforcement S30x212
M, [kNm] As/Ab [%] = 0,77
Utilization(M-N)
n(e = const.) = 0,272

Upogibna nosilnost prereza je 58% izkoriS¢ena.

Kontrola strizne nosilnosti

— I ! Viay =244,1kN Vi, =1012,8kN
- "
=
= ‘ ‘ =)
o =
= %

612, UHN
At A e
b=300 h=2120

Strizna nosilnost prereza je 63% izkoris¢ena.

Izbrana armatura
Izbrana armatura:
- Robna horizontalna armatura: 3¢20

- Armaturne mreze: Q785

08 Artige PZI - 2/1
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6.5.12 Dimenzioniranje kapnega nosilca b/h = 30/39 cm

e L L e LY L m L: m )
[ I
Fl
® @
___________________________ - a1 I
== i = = =
Notranje stati¢ne koli¢ine
Nosilec med osema 1in 2
013 m 331m 0,30 m 331 m 032m
Node 473 *'Iy/"’ A+ A A+ "V4:’Node 471
Vv N hd
— 300390 , 16 ) 300x39§ —
M, gy [kNm] i,i______ e .
7 T8 0 2 T 5 . -4 -4 75
120 . 190 120 ,
Agtmmay 290 = ] . [ S 38 ¢ o
Agtmm?] |45 Bg gy 14 4 43 28 |30 | 28 34
156
WV, gq (KNI i? : : Lo13 g 11
-1 i 8 i 4 -5,
77
250 201,
5,, [mm] ] N
. 2/ :
Bt (=il F28 Lk
2
Tey [kNm] ; i 3
T2 3 -
- ab
Ay [mm?] J( r_

08 Artice
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Nosilec med osema 3in 4

010m 229 m 0,39 m

T

4,94 m

032m

Mode 475 «}“4*“ + f-

¥ 4":"Nnde 474

M, gq (KNm]

A [mm?]

A, [mm?]

W, g (KNI

Sy [ -
35_~l"f [mm‘,llm] 1 1 1 1 1 1 1 1
G288
2 2 5
Teg (kN A—
- - . . - . . .
=3 =3
A, 1 [mm?] : : : : : : : :
by . . . . . . . .
Izbrana armatura
Nosilec med osema 1in 2
013 m 331Tm 039m 331m 032m
S i F—kt
Mode 473 Mode 471
yFw Y W .
i— 300x390 200x390 4
2@20
Ay :
Ay :
2@20
250 250
5, [mm] | g
3¢ [mm2im] l
swf G628 785
08 Artige PZI - 2/1
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Nosilec med osema 3in 4
010m 229m 039m 494 m 032m
H—t F—t F—t
Mode 475 | | Mode 474
S - o
— 300x390 300%390 —
220
A I
-"!E.b q q i q q q q q
220
250
Sy [Mm] | E E E E E E E E
I [mmzjm] }I' 0 0 i : 0 0 0 0
. G248

Izbrana armatura:
- Upogibna armatura: +/-3 $20

- Strizna armatura: $10/15 cm
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6.6 StenavosiB
6.6.1 Dispozicija elementov
JM 5 3065 MN30x65 MN30x65
s 1 o
MN30xE5 MN30x65 M30xE5 MN30xE5
1 | Fgu §
JM M30xGE5 MN30%E5 MN30xE5 30xES MN30xE5
O = i £
h=300

6.6.2 Dimenzioniranje nosilca b/h = 30/65 cm (+0,00 m, med osema lin 4)

Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model ECS8.

Vhodni podatki

Cross-section  Parameters

Concrete | C30/37 v D e [mm] = m
Structural class Vz - My
By @ T 9

h

Environment classes, concrete covers ["] Apply minimum cover

Top (+7) ¢, (+z) [mm] = |40 2 25
Left (-y) XC1 8 c, [-y) [mm] = (25 225
Right (+y) xC1 ¢, (+y) [mm] = (25 225
Bottom (-2} XC1 c, (-2 [mm] = (25 225
Longitudinal rebars | B500B ~
Type | Ribbed ~
] g, [mm]= 25 ¥
] g, [mm]= 25
MOT T ¢ s
L] @y [mm]= |25 T
Step of stirrup spacing Maximum number of applied -‘ W
pplie 2
bs [mm] = rebar schemes -
Side reinforcement against torsicn = _+_

08 Artice

Cross-section Parameters

Design internal forces

@® Vz- My ﬁ
O Wy - Mz

i

[] Torsion check
Shear force reduction at supports

Cracking
[] Increase reinforcement according to
limiting crack width
0,30
0,30
Take into account concrete tensile strength
Load duration
3 Short term (kt = 0.6)

Check allowed deflection

Deflection check will be perfarmed anly if the actual concrete

grade and cross-section s set.

Nonlinear analysis
Take into account concrete tensile strength
@ fam O famn

Coefficient for seismic forces

Angle of the cencrete compression strut

O Variable
O Custom B= 45

457

@ Long term (kt = 0.4)

Beam: L/ |250

Cantilever: L/ 300

te 1% = 0412 ]

PZI - 2/1
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NSK in potrebna armatura
030m 385m 045m 370m 045m 290m 060m 730m 030m
/IV/IV /IV /Iy AV /IV /Iy /IV
MNode 76 MNode 77
pe a A A %
M, g [KNm]
Ay [mm?]
Ay, [mm2]
W ga [KN]
5, [mm] :
a_,¢ [mm2im] | ok ;
= / 785 785 628 ' g5
Izbrana armatura
030m 3.85m 045 m 3,70m 045m 280m 060m 7,30m 030m
44 4 H +—4 +4
Mode 76 Mode 77
ke A A A ai
— 300650 300x650 —
Ay 20125 | | | | | | | 2E25) | | | | H H
Agp H 1 1 1 1 1 1 1 L2825 1 1 1 1 1 1 H H
450
400 | a5p, 400 | aep. 400, . 400 . 400 Y 400 400
Sy [mm] | i i 350! . . 350: i i 0 359 250 | 250 | ; 0 i i 8 H
. e S e e o o SN o I IR o+ s S
¢ [Mm=/m] J( SR S T TH S R 5 PLorezar 0 T
! 785 785 628 ' 7ge 828
Izbrana armatura:
- Upogibna armatura:
o Spodnja: 6625
o Zgornja: 4625
- Strizna armatura:
o 2 m navsako stran podpore:  ¢$10/10 cm
o Strizna armatura v polju: $10/20 cm

08 Artice
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6.6.3 Dimenzioniranje nosilca b/h = 30/65 cm (+3,41 m, med osema lin 4)
Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model EC2.
Vhodni podatki
Cross-section  Parameters Eesmsany] Parmetes
Design internal forces Angle of the concrete compression strut

Concrete | C30/37 - D e [mm] = |16 ® Vz-M =
: .
Ovy-M: ¥ O Variable
Structural class Vz - My ) Custom B= 45

L (O L 9

["] Torsion check

, b, [mm] = Shear force reduction at supports = @
h [mm] = [650
Cracking
[] Increase reinforcement according to
limiting crack width
0,30
Environment classes, concrete covers ] Apply minimum cover 030
Top (+2) ¢, (+z) [mm] = |40 225 Take into account concrete tensile strength
Left (-y) xC1 3 ¢, (-y) Imm] = |25 225 Load duration
Right (+y) xC1 c, [+y) [mm] = |25 225 O Short term (kt = 0.6) @ Long term (kt = 0.4)
-z Bottom (-2} XC1 ¢, (z) [mm] = (25 225
Check allowed deflection Beam: L/ |250
Deflection check will be performed only if the actual concrete — N
= ion i t 2
Leongitudinal rebars | B300B w grade and cross-section is set. antilever: L/ |300

Type | Ribbed - Nonlinear analysis

Take into account concrete tensile strength
g, [mm]= 25 T @ O fams
@ [mm]=|25

Coefficient for seismic forces

* & @

Gy [mm]=[25

0 I D,y

P
Step of stirrup spacing Maximum number of applied T
s [mm] = -“ rebar schemes

Side reinforcement against torsion

NSK in potrebna armatura

0,30m 785m 060mM 2,90m 0,60m 7.30m 0,30 m
/IV/'IV 4I/ /'IV /_Il' 4I/ /'IV/'IV
Mode 113 Mode 115
48 7 3 7 3 ol
:— AN0xEE0 A00xE50 4‘
M, £y [KNM]
Ay [mm?]
Ay, [mm?2]
Yz gq [KN] o
6361 67 . |
450
Sy [mm] i o8 8 g
gyt [MmZim] |, 1349
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Izbrana armatura

0,30m

7,85 m 060m 290m 0,60m

7,30m 0,30 m
| | - | - kL
S A A A A A
Mode 113 | Mode 115
&8 = = &
— 300%650 300x650 —
1925
Ay | 2095 | I L 2p125 !
Ay (M 2m28 LT . 2835 . P D25
3025 3025
. 45.0 . . 400 : : ) 4100 , ) : 4pu . 450. 400 450
8, [mm] i 0 200 200 | 200 | fob 1 250
8, [mm2im] |}, 5 34:9 628 ¢ 3;93 S b:zaé 5349'; | 628
-~ 1047 1047
Izbrana armatura:
- Upogibna armatura:
o Spodnja: 6625
o Zgornja: 4625

- Strizna armatura:

o 2 mnavsako stran podpore:  ¢10/10 cm

o Strizna armatura v polju: $10/20 cm

6.6.4 Dimenzioniranje nosilca b/h = 30/65 cm (+6,82 m, med osema 1in 4)
Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model EC2.

08 Artice
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Vhodni podatki

Cross-section Parameters

Cross-section  Parameters
Design internal forces Angle of the concrete compression strut
Concrete | C30/37 v D, [mm] = @ Vz- My E o
CVy-Mz ¥ .
Vi-M O Variable
Structural class 'z - My O Custom 8= 45
N 30x65 b, IE )
[] Torsion check . .
b,, [mm] = Shear force reduction at supports = B
h[mm] =
Cracking
|| Increase reinforcement according to
limiting crack width
0,30
Environment classes, concrete covers O Apply minimum cover 0.30
Top (+z) - ¢, (+z) [mm] = |40 225 Take into account concrete tensile strength
Left (-y) XC1 8 ¢, (-y) [mm] = |25 ®25 Load duration
Right (+y) «C1 ¢, (+y) [mm] = |25 225 ) Short term (kt = 0.8) @ Long term (kt = 0.4)
-1 Bottom () XC1 -z) [mm] = |25 225
b= &l Check allowed deflection -
Deflection check will be performed anly if the actual concrete _— L
— fon i t ]
Stirrup | B500B ~ Longitudinal rebars | B500B ~ T ErE T antilever: L/ |300
Stirmup legs = Type | Ribbed - Nonlinear analysis
Take into account concrete tensile strength
® 0 [mm]= L] B [mm]= 25 L ® fom O fams
[] g [mm]= |25
R Coefficient for seismic forces
11 1
L] @y [mm]= 25« (']
Step of stirrup spacing Maximum number of applied
bs [mm] = rebar schemes
Side reinforcement against torsion
Bigpe [mm] =
NSK in potrebna armatura
030m 785m 060m 280m 060m 730m 030m
Jke P PR e
A A A !
MNode 224 Mode 225
S S
— 300x650 300x650 —

M, g KN

Ay Imm?]

A [mm2]

Vg [KN]

s, [mm]

¢ [mm2/m]
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Izbrana armatura
0,30m 7.65m DEOM  280m  0F0m 7.30m 0,30 m
1L L L L 1 1|
Mode 224 77 T T "7 Node 225
[ =]
o F F " N
365650 SAGETI—
40125
A L iapes i L iopps .3@?5. 0 sges
T R - T T R 7
302 TG D25 3025
450 350 450 350 . 400 400 400 400 450 _ 4pp 450
5,, [mm] — b =200 q5p T L et
3z (MM I ;L g28 449 1M9T oo gpp#49 o b logs398 (3490 1 gg
1047 1047

Izbrana armatura:
- Upogibna armatura:
o Spodnja: 6625
o Zgornja: 4¢$25
- Strizna armatura:
o 2 m navsako stran podpore:  $10/10 cm

o Strizna armatura v polju: $10/20 cm
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6.7 StenavosiC
6.7.1 Dispozicija elementov
L i
JM N20x65 N30xes T N30xes @ N30x65
""""""""" = 1 1 | o
m N30x65 N30Gs ] N30KES w‘f N30x65
""""""""" '_c h | h | h | a_l'
+0,000
@ o, N30K65 N30x65 N30x65 N30x65 e
— 1 1 g i)

6.7.2 Dimenzioniranje nosilca b/h = 30/65 cm (+0,00 m, med osema 1in 4)

Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj

Vhodni podatki

Cross-section  Parameters

Concrete | C30/37

Structural class

N 30x65

Environment classes, concrete covers ] Apply minimum cover

Top (+2) ¢, (+2) [mm] = [40 225
Left (y) XC1 8 ¢, [y} [mm] = |25 225
Right (+y) xC1 ¢, (+y) [mm] = (25 225
Bottom (-z) ®C1 c, (-z) [mm] = |25 225
~ Longitudinal rebars | B500B ~

Stirrup | B500B

Stirrup legs = Type | Ribbed ~

e dimm=[10 | e g Imml=[25 < [
. @, [mm]= 25
L] @y [mm]= 25«
0 e I 1 I D e

Step of stirrup spacing

Side reinforcement against torsion

Pun [mml= [0 <]

Maximum number of applied
rebar schemes

IR
%

neugoden model EC8.

Cross-section Parameters

Design internal forces Angle of the concrete compression strut

@ Vz- My t ®
CVy-Mz ¥ &
O Variable
O Custom 8= 45
[] Torsion check . .
Shear force reduction at supports = B
Cracking
[] Increase reinforcement according to
limiting crack width
Take into account concrete tensile strength
Load duration
() Short term (kt = 0.6) @ Long term (kt = 0.4)
Check allowed deflection Beam: L/ |350
Deflection check will be performed anly if the actual concrete §
grade and cross-section s set. Cantilever: L/ |300

Nonlinear analysis

Take into account concrete tensile strength
@ fom QO fumn

Coefficient for seismic forces

e 1%l = [0412 ]
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NSK in potrebna armatura

0,30 m 7.85m 0,60m 290m 0,60m 7.30m 0,30 m
L kL |3 b
A A A A
Mode 79 Mode 80
o Lo

i
i
— AN0xE50XQ00%200

'
200xEE 0000200 —

M, gq [kNM] |2? g? (7
| e e
R P B T
2 ‘ e
Agp, Imm?] Do
V, £q (NI

5, [mm]

g, [mmZim] |

Izbrana armatura

0,30 m 7,85m 060m 290m 0,60m 730 m 0,30 m
L | |- ko
A A A A A
Node 79 Node 80
A2 = = Bi
— 300X650X900K200 300x650%900x200 —
ooy 4823 .5925. = e e
Ast L depsi L LT T ped L L iagps 1 1 W
— Y wm . — o
A R - e k7 A N
400450 4p0 400, ., 400 agp— 290 aen, 400
swimml [P b a0 | gy s 2R L T 200
393 849 . ¢ a4 803 | | 303 dogen | 348 el
] L i (R I R e =
- 1571
Izbrana armatura:
- Upogibna armatura:
o Spodnja: 6625
o Zgornja: 4625
- Strizna armatura:
o 2 m navsako stran podpore:  $10/10 cm
o Strizna armatura v polju: $10/20 cm
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6.7.3 Dimenzioniranje nosilca b/h = 30/65 cm (+3,41 m, med osema lin 4)
Armiran enako kot nosilec na koti +6,82.
6.7.4 Dimenzioniranje nosilca b/h = 30/65 cm (+6,82 m, med osema 1in 4)
Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model EC8.
Vhodni podatki
Cross-section  Parameters Eeertny] Pammeters

Design internal forces Angle of the concrete compression strut

Concrete | C30/37 v D e [mm] =

z
©ET L ® 45°

ORRE v O Variable
Structural class Vz - My ) Custom B= 45
M 30x65 b, IE T LD
["] Torsion check
b, [mm] = Shear force reduction at supports = 2
h
h[mm] =
Cracking
[] Increase reinforcement according to
limiting crack width
Environment classes, concrete covers [C] Apply minimum cover 0,30
Top (+2) ¢, (+2) [mm] = |40 =25 Take into account concrete tensile strength
Left (-y) XC1 8 ¢, (-y) [mm] = (25 225 Load duration
Right (+y] 1 <, (+y) [mm] = |25 » 25 () Short term (kt = 0.6) ® Long term (kt = 0.4)
Bottom (-2} X1 c, -z} [mm] = (25 225
Check allowed deflection Beamn: L/ |250
Deflection check will be performed only if the actual concrete _— L
- t ]
Stirup | B500B ~ Longitudinal rebars | B500B ~ VA P R S35 o L (G

Stirrup legs = Type | Ribbed ” Nonlinear analysis

Take into account concrete tensile strength
O Bs[mm]= g mml= 25 — o O fup zg[%a]:
m m,

@, [mm]= |25

L]

* Coefficient for seismic forces

L] @y [mm]= |25 . f‘E:
T o g

Y
Step of stirrup spacing Maximum number of applied ‘T
EES -v
bs [mm] = rebar schemes

Side reinforcement against torsion 35 i

NSK in potrebna armatura

030m 8,00 m 030m 320m 030m 745 m 030m

[

I L L
RN A

Node 227"

M, g (kNM]
o) i i i i i i i i 1788 i i H i i i i i i i
! < ' ' ' ' ' ' ' . 1197 | 1244 | ' | H H h
Amml a3t 0 0 0 ops 93— TIOT L T2 07 955 0 1 i 1 pes
2 . R
Ay, [mm?] L R o T v P ML
Vz.E:I [kM]
5, [mm]
a,; [mm2/m]
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Izbrana armatura
030m 8,00m 030m 320m 030m 745 m 030m
Mode 227 MNode 228
ke & = ai
E— 300x650 300x650 *
Lo R R T T 2 SO A S S S (N S R
A . . 2015 . . '_l_'_l_.ﬂ.%_._‘ . . 225 .
——E | b
Ay 1 } ! 3[212I 075 3. 25
6@25 [2]
450 450 450 450 450
s, [mm] Doagn— % —mpg ¢y 4% s A0 35— 350 bo5g
) 150 Do d50 gp : 180 i
L |[H gz $ee e P Spa s 393 | oonwaal M0 ok g
3¢ [Mm=/m] J( 104’??8 : 1047 g : : : 1047 ?85: : : : :
1571
Izbrana armatura:
- Upogibna armatura:
o Spodnja: 6625
o Zgornja: 4625
- Strizna armatura:
o 2 m navsako stran podpore:  ¢10/10 cm
o Strizna armatura v polju: $10/20 cm
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6.8 StenavosiD

—_
3\4
h=200 _lx
M30X65 N30X65 —h
L iy L L ’
h=300 —z'
p— -I-I f>|
il X
_ h=300 h=300
= e e
h=300 h=300 _

6.8.1 Dimenzioniranje sten

Za dolocitev potrebne armature sten je uporabljena funkcija »Section line«.
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Potrebna horizontalna armatura
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Potrebna vertikalna armatura

x
T
S 1570
@ ......... u 785
_ 0
e
3

Izbrana armatura

Izbrana vertikalna armatura kletne etaze:

- Robne vertikalna armatura: 3 ¢20
- Armaturne mreze: 2xQ785 (As.dej= 1570 mm2/m)
- Vogalne U-palice: $10/10 cm
Izbrana vertikalna armatura pritli¢ja, nadstropja in mansarde:
- Robne vertikalna armatura: 3¢20
- Armaturne mreze: Q785 (As.dej= 785 mm2/m)
- Vogalne U-palice: $10/10 cm
0$ Artige PZI - 2/1
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6.8.2 Dimenzioniranje nosilca b/h = 30/65 cm (+6,82 m, med osema 2 in 4)

Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model ECS8.

Vhodni podatki

Cross-section  Parameters

Concrete | C30/37 ~

Structural class

M 30x65

Environment classes, concrete covers
Top (+2)
Left (-y) XC1

Right (+y) xC1

Bottom (-z) XC1

Stirrup | B500B ~

Stirrup legs =

® 0 [mm]=

Step of stirrup spacing

bs [mm] =

Side reinforcement against torsicn

Begpe [mm] =

08 Artice

]

Vz - My

L

["] Apply minimum cover

¢, (+z) [mm] = |40 225

8 ¢ (y) [mm] = |25 225

c, (+y) [mm] = |25 225

c, (=) [mm] = |25 225

Longitudinal rebars | B500B ~

*
L
L
L]

Maximum number of applied
rebar schemes

Type | Ribbed ~

g, [mm]= 25 v
g, [mm]= 25

@y [mm]= 25  «

By, [mm] = | 25

Cross-section Parameters

Design internal forces

@® Vz- My E .
O Vy-Mz ¥ 9
O Variable
O Custom
["] Torsion check
20°

Shear force reduction at supports

Cracking
[ Increase reinforcement according to
limiting crack width
0,30
0,30
Take into account concrete tensile strength
Load duration
() Short term (kt = 0.6) @® Long term (kt = 0.4)
Check allowed deflection
Deflection check will be performed only if the actual concrete
grade and cross-section s set.

Nonlinear analysis
Take into account concrete tensile strength

® fm O fuma

Coefficient for seismic forces

Cantilever: L/ 300

Angle of the concrete compression strut

457

Beam: L/ |250
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NSK in potrebna armatura

030m 7.85m 0,60 m 290m  030m
S It b Et
Mode 208" 7 T 7 ’; Mode 210
5 F . -
= 300650 183 440 3004650 —
M, gq TNm |55 163 77
Ay Imm?]
Ay [mm2]
Vz.E:I (k] E E E ____L_,_,_:_ : E 167, | E E E 1
: : : : : : : C ————
40 ! : : : : : : LqTa . :
450 450 0 400 400
s, [mm] 40 300 950 ppp Y pop
a__ [mm2/m j - - — j L i ’
ot [ ] _IW ] 349 449 523 53 = 393 = ﬁ"‘"ﬁ
Ty [kNm] 0
L a
Izbrana armatura
030m 7.85m 0,60m 280m 030m
MNode 208 MNode 210
N -~
= 300x650 300xE50 =
' ' . ' ' ' : 4025 2023 4225 '
A ; 20525 | : I—’_‘_[_m?s_
I I 2@25; I I
450 i 450 40 } : . 400 : . 400
Sy [ 250! 7" | : 300 250 | ggp ! 200 | :
. g 349 ; d 303 |
3y [mm2im] ), 524 : 49 5340 : : o449
vt 4 528 628 735 785 528
Izbrana armatura:
- Upogibna armatura:
o Spodnja: 6625
o Zgornja: 6625
- Strizna armatura:
o 2 m navsako stran podpore:  $10/10 cm
o Strizna armatura v polju: $10/20 cm
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6.9 StenavosiF
~1 L
/ l30x65 \
h=300 h=300 '
IH20x65
h=300 h=300 '
2065
[ES b
h=300 h=300
@ ___________ Fasl PMaQes—70H L 1]
h=300 h=200
6.9.1 Dimenzioniranje sten
Za dolocitev potrebne armature sten je uporabljena funkcija »Section line«.
'/FﬂﬂI I \
h=3200 h=300
h=3200 h=300
[ = o - 1
J
h=300 h=300
O —— — . .
h=300 h=300
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Potrebna horizontalna armatura
'/.-H_'-FI I
axb=334 axb=301
|=8 45 |=7,90 '
axb=292 axb=203
|=8 45 |=7,90 axb=24%
=1 5
&8 &0
axb=475 axb=331 akb=34D0
I=8,45 I=4,30 i
@ ........... 3 —---eeieee
axb=831 axb=1097
I=11,95 I=6,19
- - ——— ] f——-
/ '
|= a
axt=345 at=207 i
=8 45 =790
[t
. axt=297 T ad=20
|=§ 45 =791 =234
11,50
I art=481 _ L a=333 | da-ads
I=8,45 T Ras0 ]
_ =834 _ 1L axt=1088
- I=11.85 = L |=518
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Potrebna vertikalna armatura
'/FF‘-'-Fl | \
ayb=317 ayb=209
=8, 45 1=7.,90 ’
ayb=372 a)=446 _ ayp=185 _
=8 45 T ‘ “TI=410 gpkake
|50, 87
[EE &E
ayb=805 ayb=389 alb=3H
|=8,45 |=4,80 1 50
@ ........... p .-
ayb=226 ayb=335
I=11,05 I=6,19
| |
'/FF‘-'_FI | \
ayt=350 ayt=308 i
=8 45 [=7,90
L ayt=371 af{=52 _ ayl=154
I=8,45 18T, © IR410 3g=4T
1=0,8F
apt=345 Fit=41
24 B0 ]
; ayt=227 _ L ayt=337
= I=11,95 = I=6,19
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Izbrana armatura

Izbrana vertikalna armatura kletne etaze in pritli¢ja:

- Robne vertikalna armatura: 320
- Armaturne mreze: 2xQ503 (As.dej= 1006 mm2/m)
- Vogalne U-palice: $10/10 cm
Izbrana vertikalna armatura pritli¢ja, nadstropja in mansarde:
- Robne vertikalna armatura: 3 ¢20
- Armaturne mreze: Q503 (As.dej= 503 mm2/m)
- Vogalne U-palice: $10/10 cm

6.9.2 Dimenzioniranje nosilcev b/h = 30/65 cm (med osema 2in 3)

Za dimenzioniranje nosilca b/h = 30/65 cm je najbolj neugoden model ECS8.

—~1 .

/\
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Merodajne NSK
,—'-'-"" L.
o
/*Iﬁﬂ \ ]
' '._‘5-"?| . .
E N
-—'—'_._ 4
== 2 Min MyD x
[—_! m-"‘L_,_,—r o .
= B |k Rib 19
u ' | Case:| [G] (5M1-} (0,6°Q0+0)
[a=]
F—;FLH”:*—W ®5 L0 i My [kN] = 186
5 YR Vy [kM] = -57
’ Vz [kM] = -204
|2 = Tx [kNm] = 0
- el My [kNm] = -67
i = . Mz [kMm] = 11
o B MyD [kNm] = -107
’_'_,_I—"i
/ ) =,
o .
<l
A =
L L .
I = Max Vz W
s N ] 2 .
= Rib 19
=
2 5 ' | Case: 1G] (sM1+} (0.6°00+(] B
[ ["w]
' Mk [kN] = 152
[EE i
g~ Vy [kN] = 143
D |- Vz [kN] = 561
R T [kNm] = 0
@ fl ool 1ol My [kMm] = -58
"""""" * == Mz [kNm] = 8
= MyD [kNm] = 54

0 Artice PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 157 od 272




SOV
Vhodni podatki
Cross-section Parameters
Cross-section  Parameters
Design internal forces Angle of the concrete compression strut
Concrete  C30/37 ~ @ Vz- My :
O Vy-Mz ¥ 05
¥ O Variable
Structural class Vz - My ) Custom
b, [[]F & o
[] Torsion check .
b, [mm] = Shear force reduction at supports = B
w =
h
h [mm]
Cracking
|| Increase reinforcement according to
limiting crack width
Environment classes, concrete covers ] Apply minimum cover
Top (+z) ¢, (+z) [mm] = |40 225 Take into account concrete tensile strength
Left (-y) XC1 8 ¢, (-y) [mm] = |25 ®25 Load duration
Right (+y) xC1 ¢, (+y) [mm] = (25 225 () Short term (kt = 0.6) @ Long term (kt = 0.4)
-z Bottom (-z) > - = x> 25
R xCt =g Check allowed deflection -
Deflection check will be performed anly if the actual concrete §
Stirrup | B500B ~ Longitudinal rebars | B500B ~ T ErE T Cantilever L/ |300
Stirrup legs = Type Nonlinear analysis
Take into account concrete tensile strength
® 0 [mm]= L] B [mm]= 25 L ® fom O fams
® 8, [mml= |25 - Coefficient for seismic forces
11 1
L] @y [mm]= 25« (']
Step of stirrup spacing Maximum number of applied
bs [mm] = rebar schemes
Side reinforcement against torsion
NSK in potrebna armatura
0,30m 280m 0,30m
¥ A+ A+ A+
Mode 204 | | MNode 206
Fs .
— 300xE50 300x650 —
94 97 99
M, e (kN —————— 52 44 | B4 =
| __,_.;_‘__ |
86 94 103 RE 09 =04 _-100
380 400
Ay [mm?2] ! ———— o0 267 257 267
Ay [mm?2] ; — :
371403 307 429 311400
406 B : ; 428
Vz.E:I [kN] —‘.\ : ! /_._—_
— — =
220 | 1 -199 1
400 400 250400 35 300 400 400
s, [mm] 15 00 1200 250 ; 250 90 100 100
A [mm?2/m] 393 5 393 78 75 628 F24 393 449. 524 785 393 g 393
1571 1571 1571
Teg [kNm] 0 ;
" i 0 i i

PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 158 od 272

08 Artice




o

5@\1@9"
Izbrana armatura
0,30 m 2,80 m 0,30 m
£ - " 4
Node 204 Node 206
_~ 4
— 300%650 200x650 —
2920
Ay . : :
Ay ' : !
2320
400 400 _ 350 400 g 400 400
Sy [mm] 2000 200 (200 250 1300 550 N0t
100 ; : ' 100 100
393 393 : 393 449 393 393
5 . 628 524 ) 524
3gyr [MmM2/m] J( 1047 1047: 789 : 785 1047
1571 1571 1571

|zbrana armatura:

- Upogibna armatura:

o Spodnja:

o Zgornja:

- Strizna armatura:

3620
3620

o 0,5 m navsako stran podpore: ¢$10/10 cm

o Strizna armatura v polju: $10/15 cm
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7 Analiza lesenega stresja

Za analizo lesene streSne konstrukcije je bil izdelan poseben model. Reakcije so bile nato uporabliene za
analizo celotnega objekta.

7.1.1 Model

________________ e

i \
Il GL 15xa4 ' ;

[] GL 240x760| \
: h!

..............

® © ©0 o

Ostredje je izvedeno iz lepljenih lameliranih nosilcev (GL32h):
- b/h=18/44 cm

b/h = 24/76 cm (vogalni nosilci)

Nosilci so nepremicno izvedni kot previsni nosilci, ki so nepremicnino ¢lenkasto podprti na zgornji strani (v
oseh 2 in 3) ter premi¢no ¢lenaksto na kapnih robovih. Nosilci v slemenu racunsko niso povezani.
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Z: «Rigid - Translational=, KZ=1E+10 kN/m;
Z7: «Soft - Rotational>, KZZ=1E+0 kMNm/rad

@

X: <Rigid - Translational=, KX=1E+10 kN/m;

Y: <Rigid - Translational=, KY=1E+10 kN/m:;
Z: <Rigid - Translational>, KZ=1E+10 kN/m;
77 <Soft - Rotational=, KZZ=1E+0 kiNm/rad;

X =Rigid - Translational=, KX=1E+10 kN/m;
Y- <Rigid - Translational=, KY=1E+10 kN/m;
Z- <Rigid - Translational=, KZ=1E+10 kMN/m;
Z7: =Soft - Rotational>, KZZ=1E+0 kNm/rad;

X: <Rigid - Translational=, KX=1E+10 kN/m;
Y- <Rigid - Translational=, KY=1E+10 kN/m;
Z: <Rigid - Translational=, KZ=1E+10 kN/m;
Z7: <Soft - Rotational>. KZZ=1E+0 kNm/rad:

@

Z: <Rigid - Translational=, KZ=1E+10 kN/m;
Z7- <Soft - Rotational>, KZZ=1E+0 kNm/rad;
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7.1.2 Rezultati analize

Nosilci b/h 18/44 cm

Merodajne upogibne napetosti

Merodajne upogiben napetosti znasajo 17 MPa < 32*0,9/1,25 = 23 MPa.

Merodajni povesi

Povesi so izvedeni za karakteristi€no kombinacijo vplivov.

Merodajni povesi v polju znasajo 22 mm < 8740 mm/300 = 29 mm.

08 Artice

Min Sx

5

Case:| [1.351%G] {1,575} (1.¥

Smin [Nfmm?] = AT
Smax [N/mm?2] = *
Vrmin [N/mm2] =
Vrmax [N/mm?2] =
Somin [N/mm?] =
Somax [M/mm?] =
Vymean [N/mm2] =
Vzmean [N/mm?] =

X
Bearn 38

*
*

*
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Merodajni povesi v na previsnem delu znasajo 10 mm < 151 mm/150 = 10 mm.

Merodajni horizontalni pomiki (kap strehe)

Kontrola je izvedena za kombinacijo MSN.
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Maksimalni horizontalni pomik znasa 19 mm.

Kapne podpore morajo omogocati horizontalni pomik 20 mm.
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Nosilci b/h 24/76 cm

Merodajne upogibne napetosti

™ Min 5x x
Beam 36
Case: | [1,35°17G] {1,578} (1,5
Smin [N/mm?2] = -14 |
Smax [N/mm?] = *
Vmin [N/mm?2] =

Vrmax [M/mm?] =
Somin [MN/mm2] =
Sormax [M/mm?] =
Vymean [N/mm?] =
Vzrean [M/mm?2] =

®

I S S S

Merodajne upogiben napetosti znasajo 14 MPa < 32*0,9/1,25 = 23 MPa.
Merodajni povesi

Povesi so izvedeni za karakteristi€no kombinacijo vplivov.

Min eZ X

Beam 52
" casel 6 (5} 08w, sisC BT

eX [mm] = *

€Y [mm] = * pe
7| eZ[mm] = -24
fX [rad] = “
Y [rad] = *
fZ [rad] = *
R [mm] = b

@ Eer[T:arg] = *
©
. ©
. ®
\
@

Merodajni povesi v polju znadajo 24 mm < 12170 mm/300 = 40 mm.
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Max eZ 4
Mode 63
Case:| [G] {5} (0.,6'W), SLS C| B3}~

eX [mm] =
e¥ [mm] =
ef [mm] = 1
fX [rad] =
fY [rad] =
fZ [rad] =
eR [mm] =

R [rad]

% o o o P

Merodajni povesi v na previsnem delu znasajo 12 mm < 2100 mm/150 = 14 mm.
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2/1.3.3 Tehnicni izracuni — stari del Sole

1 Geometrija

1.1 Obstojece stanje
Spodnja slika prikazuje racunski model obstojeCega stanja objekta:

- Modelirana je nosilna konstrukcija pritli¢ja in nadstropja;

- Stredna konstrukcija (delno lesena dvokapnica — mansarda, delno lesena podkonstrukcija rane strehe)
je modelirana kot porazdeljena obtezba — ustrezno za potresno analizo AB konstrukcije objekta
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1.1.1 Pritlije

1.1.2 Nadstropje
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1.1.3 Novo stanje
Spodnja slika prikazuje model raunski model stanja po sanaciji:
- Modra barva oznacuje novo AB kosntrukcijo objekta:
o Prizidava k objektu;
o QOjacitvene AB stene, ki se jih dobetonira k obstoje¢im AB stenam oz. okvirjem.
- Rdeca barva oznacuje jekleno nosilno konstrukcijo nove mansarde:

o Modelirana je samo jeklena konstrukcija;

o Lesena streSna konstrukcija je modelirana kot obtezba;
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1.1.4 Pritligje

1.1.5 Nadstropje
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1.1.6 Mansarda

PZI - 2/1

§t. projekta: 17140-10

08 Artice

Stran 171 od 272

Rev_0



o

5@\]@9\' :
2 Material
2.1 Obstojece stanje
Materials
Mame Type Mational design code ‘ Material code Model ‘ E, [N/mm?] E,_'r [MN/mm2] v M:;:Ienriral
1 Concrete  Eurocode EN 206 Linear 31500 31500 0,20
3 Obtezba

3.1 Obstojece stanje

3.1.1 Obtezne skupine

Load groups (Eurocode)

2| Koristna Wariable

1,500

0,700

0,700 0,600

| Group - Type VG zup Y& | £ ‘ ¥ ‘ W, ‘ W, ‘ W, ‘Additive ‘
1|Lastna in stalna Permanent 1,000 1,000 i

3 SEISMICT SEISmIC

3.1.2 Obtezni primeri
Load cases

Mame

Group

Group type

SM1 X
SM1Y
SW

G

On

O
SMT +
ShAT -
SMI01X
SMI107Y
SM102X
SMT02Y
SMI03X
SMI103Y
SMT04K
ShAT0Y
SM105X
SM105Y
SM106X
SM106Y
SMI0TX

Lastna in stalna
Lastna in stalna
Koristna
Koristna
SEISMICT
SEISMICT

Perrmanent
Permanent
Wanable
Yariable
SEISmIC
Seismic
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3.1.3 Lastnain stalna

Plos¢a nad pritlicjem

ﬁ pz=k 410 1
i |
I 1 i
| h
* ] " [ ]
*
b |
|
| n
(5o é e Siiggesigagl
|
@ _____________ o < PE=-1.45 sy IR
v 0
i T ]
= | =t
[0 i i.'\i'l
& | i i
o | F (vl
!

",V T

G} _____________ }{ ________ BZ= 310
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Plosc¢a nad nadstropjem

Modelirana obtezba predstavlja seStevek stalne obtezbe sestava ploS¢ in ocenjene teze streSne konstrukcije
(1,45 KN/m2 + 0,4 kN/m2 = 1,85 kN/m2).

il
i|
s
| . i
i
@ ___________ [ | i dooene
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3.1.4 Koristna obtezba

Plos¢a nad pritlicjem

© ®

08 Artice

PZI - 2/1

Rev_0

§t. projekta: 17140-10
Stran 175 od 272



PAVAd
ooV GP"O\eY\

3.1.5 Potresna obtezba

Upostevana masa

Custom load combinations by load cases

SW G Cn

I Type (Lastna in stalna) (Lastna in stalna) (Koristna)

jmasa 5L5 Cuasiperm..., 1,00 1,00 0,60

(] 1

Vhodni podatki za modalno analizo

Analysis Case
B s -
inear rmasa

Parameters (Eurocode)

V.2 g = |15 &=

e NG BRI Spectrum (vertical)  Storeys  Combination methods

[| Different q factors in X and ¥ directions
Design spectrum

agp [m/s*] = |1,962 <Parametric shape» v =

Houndupe q= |15 = 5,4 [mis?]
A Type 1
B Topel 4700
C Type 1
D Type 1 5= 1,2
E Type 1
A Type 2 Tg [s]= (0,150
E %ﬁzg Tc [s]= (0,500 1584
D Type 2 T _
E Type 2 p [s1= (2,000 -
- .
ﬁ 4,000

]
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4 Modalna analiza

V nadaljevanju so prikazani rezultati modalne analize.

4.1 Obstojece stanje

4.1.1 Nihajne oblike, nihajni €asi in efektivhe mase

Nihajni €asi in nihajne oblike so izradunane z analizo lastnega nihanja konstrukcije. Na spodnijih slikah so
prikazane prve tri nihajne oblike. Prva nihajna oblika je pretezno torzijska, ostali dve pa pretezno translatorni.

Modal mass factors () [masa]

f [Hz] | T[s] | Error Ey Active
1] 409 0,244 1,28E-10 0,023 0,139 0,769
2] 437 0,220 1,24E-10 0,893 0,054 0,005 o
3 4,50 0,222 g9,75E-11 0,037 0,753 0,152 o
4 12,53 0,080 8,38E-9 0 0 0 o
E 14,48 0,069 2,59E-7 0,001 0,001 0,058 o
] 16,78 0,060 2,24E-6 0,030 0,001 0,002 o
T 17,41 0,057 6,30E-6 0 0,025 0,001 o
/T 0,989 0,973 0,987
1. nihajna oblika T=0,244 s Mest7= 0,78
PZI - 2/1
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2. nihajna oblika T=0,23s Messx = 0,90
3. nihajna oblika T=1,22's Meftzz = 0,75
4.1.2 Etazne precne sile
Seismic sensitivity of storeys (SM1), Eurocode
Z h Pth Vtﬂt f| dmeX S Gm M II'|'|Z
Storeys | X/Y (m (m &l [kN] [kN] Viot/Piot [mm] [m] [m] [kg] [kgm?] ‘
Storey 2 6,73 0 0,001 5555 3038 55% 17 13,44 11,79 566200162  BA4TE+7
Y 0,001 2933 53% 2,0 14,18 1521  566209,162
Storey 1] % 3,32 3,41 0,005 13156 6033 46% 72 9,39 11,29 774895,796  951E+7
Y 0,004 5642 2% 6,0 13,2 1583 77489579
Ground floor | X 0 3,32 — — — — — — 1072 17887,573]  2.21E+6
Y — — — — — — 1430 17887573
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4.2 Novo stanje

4.2.1 Nihajne oblike, nihajni €asi in efektivhe mase

Nihajni €asi in nihajne oblike so izraCunane z analizo lastnega nihanja konstrukcije. Na spodnjih slikah so
prikazane prve tri nihajne oblike. Potresna zasnova se glede na obstojece stanje izbolj$a, saj sta v novem
stanju translatorni obliki daljsi nihajni ¢as od torzijske oblike.

1. nihajna oblika

08 Artice

Modal mass factors (1.) [masa]

f [Hz] ‘ Tls] Error Ey By Err Active |
1 3,67 0,273 8,29E-9 0,474 0,284 0,004 v
2 3,76 0,266 2,25E-8 0,241 0,463 1] v
3 41 0,227 2.67E-9 0,005 0,040 0,001 J
4 4438 0,223 4 50E-10 0,046 0,058 0,173 J
5 481 0,208 £,39E-9 0,003 0,010 0,366 o
] 499 0,200 3,35E-9 0,087 0,001 0,078 o
7 5,20 0,192 1,15E-8 0,067 0,010 0,085 v
] 527 0,190 3,51E-9 1] 0,004 0,103 v
9 5,36 0,180 7,06E-10 0,001 0,007 0,018 J
10 5,37 0179 2,6BE-9 0,002 ] 0,081 J
1 5,69 0,176 1,27E-9 0,005 0,004 0,002 J
13 0,171 9,64E-9 0 0,024 0007
19 714 4 0,00 2
20 723 0 0 0
12/20 0,931 0,904 o919
T=0,237s
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2. nihajna oblika T=0,266 s Meiry = 0,46

3. nihajna oblika T=0,208 s Meftzz = 0,37

08 Artige PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 180 od 272




< WG
ooV P’ o\e\A

4.2.2 Etazne precne sile

Seismic sensitivity of storeys (SM1), Eurocode

zZ h P v, d_ . S G M |
Storeys (X)) fm] Ormex ] ‘ 0] ‘ VeorPrcx ‘ frmrm] ‘ [m] ‘ {ml ‘ Ikg] fkgm?] ‘
Storey 2 6,73 ] 0,003 10545 4673 4% 39 13,40 11,54 1074929,833 1,43E+8
v 0,002 2821 26% 36 1450 1573 1074929833
Storey 1] X 332 3.4 0,005 18615 6736 36% 59 745 11,25 822642,560 1,05E+8
¥ 0,005 6920 37% 6.3 13,16 15,76 822642,560
Ground floor| X 0 332 — — — — — — 1211 3485952 5,34E+5
¥ — — — — — — 18,42 3485952

4.3 Primerjavarezultatov analize obstoje¢ega in novega stanja

Glede na to dejstvo, da podatkov o vgrajeni armaturi obstojeCe Sole za izvedbo analize ni bilo na voljo, je
analiza v nadaljevanju narejena na naslednji nacin:

Primerjava celotnih etaznih sil (ugotovitev, da se z rekonstrukcijo celotna potresna obtezba poveca)

Primerjava precnih sil (med obstoje€im in novim stanjem) v stenah, ki pri rekonstrukciji ne bodo
ojaCane (ugotovitev, da se prec¢ne sile v obstojecih stenah zaradi rekonstrukcije ne povecajo — se ne

poslabSuje obstojeCega stanja)

43.1

Obstojece stanje

Seismic sensitivity of storeys (SM1), Eurocode

Primerjava celotnih etaznih pre€nih sil

z h P v d___ 5 G M |
St .,f\,f e ~ tot tot V .,rp rmax m mz
oreys XY g [m] g [kN] ‘ [N] ‘ e [mm] ‘ [m] ‘ [m] ‘ lig] [kgm?] ‘
Storey 2 6,73 0 0,001 5555 3038 55% 1.7 13,44 11,79 566209,162 64TE+T
b 0,001 24933 53% 20 14,18 15,21 566200,162
Storey 1| % 3,32 B 0,005 13156 6033 A6% 72 5,89 11,29 T74895,796 G51E+7
b 0,004 5642 43% 6,0 13,22 15,83 T74895,796
Ground floor| X 0 3,32 — — — — — — 10,72 17887573 2,21E+6
% — — — — — — 1400  17887.573
Novo stanje
Seismic sensitivity of storeys (SM1), Eurocode
z h P v d___ 5 G M |
St .,f\,f e ~ tot tot V .,rp max m mz
s XY g [m] g [kN] ‘ [N] ‘ i [mm] [m] ‘ [m] ‘ lig] [kgm?] ‘
Storey 2 6,73 0 0,003 10545 4673 A4% 39 13,40 11,54 © 1074929 833 1,43E+8
b 0,002 4821 A6% 36 14,50 15,73 1074929833
Storey 1|x 3,32 B 0,005 18615 6736 36% 59 745 11,25 822642 560 1,05E+8
b 0,005 6920 3T% 6,3 13,16 15,76 822642 560
Ground floor | % 0 3,32 — — — — — — 12,11 3485,952 5,34E+5
b — — — — — — 1842 3485,952
Primerjava

V spodniji preglednici je prikazana primerjava celotnih prec¢nih sil:

Vx [kN] | Vy [kN]
obstojece stanje | 6033 | 5642
novo stanje 6736 | 6920
dV [kN] = 703 | 1278
dV/Vobst [%] = 12% 23%

Iz preglednice je razvidno, da se v novem stanju celotna potresna sila v globalni smeri X pove¢a za 12%, v
globalni smeri Y pa za 23%. V nadaljevanju bo izveden prikaz prec¢nih sil v neojaanih stenah v obstoje€em in

novem stanju.
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4.3.2 Primerjava precnih sil v stenah

Stene v smeri globalne osi X

Stena v osi 2

Obstojece stanje

N=-587 kM

/ .’t M=-1177

M=-581 kM

e

-x M=-1156 [{Nm

‘L W=-527 k é V=-569 k
(g T pE i AN e i e i
Novo stanje
M=-675 kN M=-GE7 ki
M=-853 kN M=-912 ki
V=343 kN V=-492 kN
T T L1 1
@ """"""""""""""""" """"""""" _L_EI b d-FEE T -.J.:-:J_l_ll _.,:-_ @ """"""" "' ] A | b FEE \\_
Skupna prec¢na sila se v novem stanju zmanj$a za 288 kN (26 %):
527 + 596 = 1123 kN > 343 + 492 = 835 kN
Stena v osi 3
Obstojece stanje
N=TTUTEN N=-T077 KN
M=-1727 kNm M=-1065 kNm
W=-583 kN W=-735 kN
@ """"""""""""""""""" """"""""""" *'_‘@/ ST i e HHTT %) """"""" rl- I ST | A=
="
Novo stanje
I MN=-1135 kN N=-1167 kN I
M=-1250 kNm M=-791 kNm
W=-661 kN V=-511 kN
@ ﬁ et T I__ j.alrmk 4 {1 AT i T e |

Skupna prec€na sila se v novem stanju zmanjSa za 146 kN (11 %):
583 + 735=1318 kN > 661 + 511 = 1172 kN

08 Artice

PZI - 2/1

Rev_0

§t. projekta: 17140-10
Stran 182 od 272



s
e ro”
5

Stenav osi 5

Obstojece stanje

‘ N=-987 kN ‘ ‘

* M=-1410 kNm

‘L W=-1545 kN
@ """"""""""""""""""""""""""""""" """""""""""""""""" w7 1 =mzesm 1N

e N
3.85

Novo stanje

‘ n=shafad N=-415 kN N=-607 kN
4‘ = N =-260 kNm 1=-376 kNm
- s il g |l/=-370 kN VE-384 kN
= ; —
® = T A0 i iRET| 3 A 35 1| 135 1
TA0m TiEm i

V sklopu rekonstrukcije se obstoje¢a stena delno porusi (med osema C in D). Zaradi oslabitve se dodajo tri
nove AB stene, ki bodo oslabljeno steno nadomestile.

Skupna precna sila, ki v novem stanju odpade na stene je manjSa od precne sile (za 232 kN o0z. 15 %), ki
odpade na steno v obstojeCem stanju:

265+162+370+384+132 = 1313 < 1545 kN.

Primerjava preénih sil:

Skupno se pre¢na sila obstojecih neojacanih sten v smeri X zmanj3a za:
288 + 146 + 232 = 666 kN

Skupna prec€na sila sten v je v obstoje€em stanju zna$ala:

1123 + 1318 + 1313 = 3754 kN

Precna sila v obstojecih neojacanih stenah se je torej zmanjSala za 666/3754 = 18 %.

ZmanjSanje precnih sil gre pretezno na radun dodatnih AB sten, ki se izvedejo v oseh 1, 4 in 6.
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Stene v smeri globalne osi Y
Stena SA

Obstojece stanje

) A
sd\ldp\'O\‘eﬁ
M=-17 kM M=-333 kN
M=TE4 kINm M=1404 kIm
W=215 kN W=451 kM
| 4
""""""" = "x__fr__}__ — T Gi =BT — 0T == B
Skupna prec¢na sila: 215+451 = 666 kN
Novo stanje
M=-872 kM M=-788 kM
M=H642 KRm M=-1536 KLIm
W=1184 kM - V=-526 kN
""""" = "\H_Jr__,.:__ ___.:Tﬁ__f' A A A T &3)
2850m | | T T
Skupna prec¢na sila: 184+526 = 710 kN

Na obstojeCo steno v novem stanju odpade 44 kN vecja sila, kar znasa 44/666 = 6,6 %.
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Stene SB, SB' in SB"

Obstojece stanje

@

Skupna prec¢na sila:
SYB =182 kN SYB'=111 kN SYB" = 99 kN
Novo stanje

@_,,

= ;:;59‘@
;5\5\@';.‘__
@,,,
Skupna prec¢na sila:
SYB =129 kN SYB' =135 kN SYB" =165 kN

Iz zgoraj prikazanih rezutatov je razvidno, da se v steni SBY prec¢na sila v novem stanju zmanj$a, povecajo pa
se precne sile v stenah SYB' in SYB", in sicer za 24 kN 0z. 66 kN.

Steni SYB' in SYB" se v novem stanju podalj$ajo (oz. se izvedejo dodatne stene). Dodatna precna sila, ki
odpade na obstojeci steni bo upos$tevana pri dimenzioniranju novih sten (povecana nosilnost).
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Stena SC'

Obstojece stanje

Skupna prec¢na sila; 59+335 = 394 kN
Novo stanje

}

i

4
o
N
F
]
o
=t}
s

]
ny!
&

Skupna prec¢na sila: 130 + 348 = 478 kN
1z zgoraj prikazanih rezultatov je razvidno, da se celotna pre¢na sila v novem stanju poveca za 84 kN (21%).

Stena se v novem stanju podaljSa (oz. se izvede dodatna stena). Dodatna pre¢na sila, ki odpade na obstojeCo
steno bo upoStevana pri dimenzioniranju nove stene (pove€ana nosilnost).
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Stena SC

Obstojece stanje

Skupna prec¢na sila; 93+323+98+523+183 = 1220 kN
Novo stanje

Skupna prec¢na sila: 104 + 396 + 77 + 468+198 = 1243 kN

Iz zgoraj prikazanih rezultatov je razvidno, da se celotna pre€na sila v novem stanju poveca za zanemarljivih
23 kN (2%).
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Stena SD

Obstojece stanje

05 m1.05 285m _  28m 0,65 180m_, 1,80m Eom
1 st P e ey e H b . .
-
* =295 kNm \lj =855 kNm M=34 kNm M=432 kNm 1=
N=-243 kN N=-83 kN N=-63 kN N=-174 kN N=-86 KN N=170 kN

Skupna prec¢na sila: 171 + 590 + 62 + 263 + 130 + 63 = 1279 kN
Novo stanje

05 m 285m _ _ 28m 0,65 150m  1.80m 0,50

b | % m
........... ) et p—e

VEBS KN :Z?EHQ?
M=397 kNm \lj M=1075 kmm+ M=41 kim M=477 kh-lj )

M=-306 kN MN=-238 kN M=-97 kN M=-271 kN M=-48 kN N=-10kN

VERERN T

NmM=32 kNm

Skupna prec¢na sila: 210 + 587 + 68 + 275 + 136 + 35 = 1311 kN

Iz zgoraj prikazanih rezultatov je razvidno, da se celotna pre¢na sila v novem stanju poveca za zanemarljivih
32 kN (2,5%).

Primerjava preénih sil:

Skupno se pre¢na sila obstojecih neojacanih sten v smeri Y poveca za:
44 — 53 + 24 + 66 + 84 +23 +32 = 220 kN

Skupna prec€na sila sten v je v obstoje€em stanju zna3ala:
666+182+111+99+394+1243+1279 = 3974 kN

Prec€na sila v obstojecih neojacanih stenah se je torej zmanj8ala za 220/3974 = 5,5 %.

Precna sila se obstojecih sten se je generalno rahlo povecala, saj so stene v globalni smeri Y dodane zgolj po
obodu. Razlika precne sile bo nadomeS¢ena z dodatno nosilnostjo novih sten.
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5 Dimenzioniranje

5.1 Dimenzioniranje novih sten

5.1.1 Dispozicija novih sten

Pritlicje

Nadstropje
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Mansarda

5.1.2 Vhodni podatki

Za zagotovitev dodatne varnosti so potresne obremenitve povecane s faktorjem fse = 1,5.

Material: Reinforcement Cracking Shear Materials Reinforcement Cracking Shear

Materials Calculate with actual thickness
Concrete | C30/37 ~

Maximum aggregate size [mm] = |30 e
99 - Unfavorable eccentricity (M > 0) = *h
e e Unfavorable eccentricity (M < 0) = *h

Structural class | 54 v Concrete cover Diameter (mm) Direction

Exposition class 25 > 25 @ = X
Top surface
-1 -] By

- : P e Topreinforcement
b
-
w L2 %

KC1 Dry or underwater ~

Bottom reinforcament

KC1 Dry or underwater o ) - _
Bottom surface - = o= n ’
25 225 @ = x

Apply minimum cover

Coefficient for seismic forces fee 1,5 -
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5.1.3 Stenavosil

Elementi stene

x [
B T 100x70
B ™ 20x40
M = 30x20

[] s zox60_1
v I s 20x70
I s 20x%80

[ s 70x20

-
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Potrebna armatura preck stene

Horizontalna armatura asx:
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Vertikalna armatura asy:
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Krsko

Potrebna armatura slopov stene
Slopi S80x20 cm

]

kT
T

Merodajne NSK

Min Vz o g8 2 2 3
-2 -2 3 1
Beam 11

Case:| [SW+G] {SM1 -} (0,67(

Mo [kM] = “

Vy [kN] = 1

Vz [kN] = -145 115 126 104 100
T [kMm] = * -88 ] -123 117
My [kMm] = ™
Mz [kMNm] = "

o

-
“
;

-y
L=
s
Y
o
[5)]

142
113 -145

=)

-110
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rSko

Max My *

Bearmn 11

Case:| [SW+G] {SM1 +} (0,6%)]

Mo [kN] = -237
Vy [kN] = 8
Vz [kN] = -145
T [kNm] = -1
My [kNm] = 119
Mz [kNm] = 5

Dimenzioniranje

Buckling parameters

z
Y
Calculate eccentricity increment in z direction
[
- )]
Second order eccentricity
Calculate eccentricity increment in y direction

f=fo ][] )]

Second order eccentricity

[] Custem column height

1,60

[[JLocal imperfections only

Consideration of second order eccentricities:

©+ O><

08 Artice

-1 7 7o
232/ 25 2 22
72 93] 103
-89 {ag \2\ 74
-85 éﬂu@a} 111
-100 116 91 90
Materials
Concrete
C30/37 w
=]
Rebar steel
B500B w

Nonlinear analysis

Take into account concrete
tensile strength
@ fctm O fctm,ﬁ

10/ H7 19 -2
23 3126 /| F36
-101 g5 81
219 i
-52 a7 93
“114 b oD 100
A&
-101 105, 119 110

Stirrup
[ Stirrup zones

Bottom zone (|}

5, [mm] =

@lmm]= (10~

@
Stirrup legs
y |2~ z|2 w
O
Angle of shear crack
45,0;
22,00° 45,00°

Check diameter of longitudinal
reinforcement

Seismic

Coefficient for seismic forces

O
1,100
DCM
O
O
O
O
1,44
O
O 0000
O
O
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verzija: SPK_01 © Copyright Savaprojekt d.d
3 3 =
33 33
3g 22
(=10 "¢] =]
4 = I =
3 3 3
33 35
oo = 3
bd g =
i =
Kontrola upogibne nosilnosti:
Eurocode
Case : Linear,(All ULS (3, b)) Critical
f.o = 1,500
N [kN] My [kNm] Mz [kNm]
min/max
-4079,65 0 1]
956,14 0 a
min/max
-1450,00 547,78 0
-1450,00 547,78 0
min/max
-1200,00 0 -125,71
-1200,00 0
C30/37
Cross-section S 80x20
ab [mm?] = 160000,00
M, kN i BS006
Reinforcement 520x30
As/Ab [%] = 1,37
Utilization{M-N)
n{N = const.) = 0,527

Kontrola strizne nosilnosti:

H

'\im =122,0kN Vg =380,4kN 1,0

¥

1,60

o10/M00

I
I

AkN . N 0,8kNm 0,015 0,69 #8mm?2
A A——F
200 h=800

b
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Slopi S70x20 cm

_______ P =Y i, Pl P Y [
= Ty = =

Merodajne NSK

333
2 23 Max Vz prd
Beam 13
Case:| [SW+G] {SM1 +} (0,67
M [kM] = *
27 111 -
103 112 Vy [kN] =
Vz [kN] = 137
Tae [kMm] = *
My [kNm] = -
Mz [kMm] = *
i 19
=123 131
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Dimenzioniranje

Buckling parameters

k3

Calculate eccentricity increment in z direction
[:

Second order eccentricity

Calculate eccentricity increment in y direction

fow | [a] )]

Second order eccentricity

[] Custem column height

1,60

[[JLocal imperfections only

Consideration of second order eccentricities:

©+ O><

08 Artice

-1 32 3
-38 7 29//]-a7
Min My >
Beam 13
83 EN 90 Case:| [SW+G] {SM1-} (0,6
'Vﬁ ? { M [kIN] = 175
-100 81-88 94 Vy [kN] = 3
Vz [kM] = 137
Tx [kNm] = 1
My [kNm] = -110
-7 109. ] 102 Mz [kNm] = 3
=
e 214
oK
110 &LDE 105 _

Materials
Concrete
C30/37 ~
b
Rebar steel
B300B ~

Nonlinear analysis

Take into account concrete
tensile strength
@ fctm O fctm,ﬁ

Stirrup
[ Stirrup zones

Bottom zone (|}

0,30000
s, [mm] = 100
@lmm]l= 10
@
Stirrup legs
y |2 Z|2 v
O
Angle of shear crack
45,00°
22,00 45,00°

Check diameter of longitudinal
reinforcement

Seismic

Coefficient for seismic forces

O
1,100
DCM
O
O ,0000
O
O ,0000
1,44
O
O ,0000
O
O ,0000
1,44
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™=
- = =1
oo 23
33 33
33 3
M= M=
=151 [=r i ]
38 28
33 33
3 32
Kontrola upogibne nosilnosti:
Eurocode
Case : Linear,(all ULS (&, b)) Critical
foe = 1,000
M [kN] My [kNm] Mz [kNm]
min/max
-3153,98 0 1]
819,55 0 0
min/max
-1050,00 -330,60 0
-1050,00 330,60 0
min/max
-500,00 0 -99,14
-900,00 0 99,14
C30/37
Cross-section S 20x60,
Ab [mm2] = 120000,00
B500B
My [kMm]  Reinforcement S20x60
AsfAb [%] = 1,57
Utilization{M-N)
nie = const.) = 0,233

Kontrola strizne nosilnosti:

I =

N . Viay =95.6KN  Vp,,=296,4kN 10
o
= [
= =]
= —_
)

2 I i ' ™

N 8KN 2,7kN 0,070 2 Bnm2
A e v, Kk n
b=200 h =600
0S$ Artice PZI 2/ 1
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5,;«9

Krsko

Slopi S60x20 cm

L b | b | b | | | b | b |
Z
X +_ _{}
= —
-------------------- fe ta i e

Merodajne NSK

1 12
Max Vz ™
z -
Rib 93 10
X Case:| [SW+G] {SM1 +} (06"
| .
M [kMN] = -116
35 -31 Wy [kN] = & 30 34
28 Vz [kN] = 22
Tx [kMm] = 3
28 -28 30 -32
My [kNm] = -44
Mz [kMNm] = 1
MyD [kNm] = 28
31135 39135
28 -38 42 -31
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i
1 16
L
32 -26
28(/]|-26
33 -30
40 24

Dimenzioniranje

Buckling parameters
x

z
Y

Calculate eccentricity increment in z direction
[:

Second order eccentricity

Calculate eccentricity increment in y direction

fow | [a] )]

Second order eccentricity

[] Custem column height

1,60

[[JLocal imperfections only

Consideration of second order eccentricities:

©+ O><

08 Artice

Materials
Concrete
C30/37 ~
b
Rebar steel
B300B ~

Nonlinear analysis

Take into account concrete
tensile strength

@® fctm O fctm,ﬂ

w0

Min MyD *
I 16
Rib 93
Case:| [SW+G] {sM1-} (0,6
M [kMN] = -115 | 27 -25
Wy [kN] = B g
Tu [kMm] = 3
My [kNm] = -44
Mz [kMNm] = 1
MyD [kNm] = -44
33 =37
28 -44

Stirrup Seismic
[ Stirrup zones Coefficient for seismic forces

Bottom zone (|}

0,30000
O
s, [mm] = 100
1,100
Bmm]=[10 ~ ‘
@
DCM
Stirrup legs
2w Z(2 v
! O
O O 0000
Angle of shear crack U
45,00° O 0000
' 1,44
22,00° 45,00°
O
O 0000
Check diameter of longitudinal O
reinforcement (] L0000
1,44
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Kontrola upogibne nosilnosti:

Eurocode
: Linear,(&ll ULS (a, b)) Critical

1

Case

Mz [kNm]

min/max

39,14

99,14

000

]

My [kNm]

min/max

-330,60

330,60

fee =
N [kN]
min/max

-3153,98

819,55

-1050,00
-1050,00

-900,00
-900,00

C30/37

section 5 20x60,

Cross:

= 120000,00

2]

Ab [mm

B500B

Reinforcement S20x60

1,57

As/Ab [%]

Utilization(M-N)

n(e = const.) = 0,233

Kontrola strizne nosilnosti:

oy

1,0

@ 2,TkNm @ 0,070 @Z

=
=
g
D) 2
M =
>
=
=
e
w
[=1]
[ =
M, =
& _®
A | A
o'k
- - (=]
(=]
ow
1]
=
(=]
- - [=]
] JTTTTTTTTTITTITT <
F=]
ki A
oo Lato
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Izbrana armatura
Izbrana armatura preck:
- AM Q785
- Robne vzdolzne palice:

- Robna U-stremena:

Izbran armatura slopov sten:
- Strizna armatura:

- Robne vertikalne palice:

- Vmesne vertikalne palice:

08 Artice

2620
$10/10 cm

$10/10 cm
220
$10/10 cm

PZI - 2/1
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5.1.4 Stenavosi4

Vhodni podatki

Materials  Reinforcement Cracking Shear

Materials
Concrete | C30/37 ~
Maximum aggregate size [mm] =

Rebar steel | E300B ~
Structural elass | 54 o

Exposition class

Top surface

AC1 Dry or underwater ~
AC1 Dry or underwater W

Bottom surface

Coefficient for seismic forces fo=115 w

Za zagotovitev dodatne nosilnosti so potresne sile povecane s faktorjem fse = 1,5.

Potrebna armatura

Horizontalna armatura

08 Artige PZI - 2/1
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x
(mmd fm]
i\ 785
. 503
7 0
El
_________

x
[ml?r?gjfm]
N 785
. 385
. o
“
EN
X
[mra‘ét.f'm]
\\ 785
. 385
. 0
v
3

Izbrana armatura

Izbrana armatura: AM Q785
Robna U-stremena: $10/10 cm
Robne vertikalne palice: 2620

PZI - 2/1
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verzija: SPK_01

5.1.5 Stenav osi 6

Elementi stene

0S$ Artice

© Copyright Savaprojekt d.d

ﬁ

B ™ 2040
[ s 20%60_1
I s 2085

Il T 100x70

B s 20%70

Il s 20x40

o

[ s 20x170
[ s 20x125

I s 20x65

PZI - 2/1
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Potrebna armatura preck stene

Horizontalna armatura asx:

a
[mm</m]
\\ 785
= 385
%
3 |
() I ——
x
—
E\ 785
503
: 0
3 |
() e ———
03 Artice PZI - 2/1
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Vertikalna armatura asy:

[ml?n‘%‘fm]

N
n
n
Z
ENl

785
385

[mrEr"l‘Etfm]

785
385

EIQII//
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Potrebna armatura slopov stene
Slopi S85x20 cm

|
A
B

Merodajne NSK

1 5

8 -2

Max Vz *
Rib 37

Cases| [SW=G] {SM1+} (06°
N [kM] = *
Wy [kM] = *
Vz [kN] = 180
~ R Toc [kMm] = b
37 71 70 91 My [kNm] = o
Mz [kMm] = "
MyD [kMm] = 1

-151 180

=136 134

08 Artige PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 209 od 272




5@“69‘

<ISKO

401 -fo g
-1
-2 1 -3 2
Min My X
Rib 35
Case:| [SW+G] {SM1 -} (0.6%(]
-3 59 o 72 M [kN] = -159
2§ S ¢ Vy [kN] = 0
Vz [kN] = 134
-65 -7d4 57 Tx [kMm] = 0
My [kNm] = -109
Mz [kMm] = 0
MyD [kNm] = -109
-70 89 103 106
-55 21 }*
-109 104
Dimenzioniranje
Buckling parameters Materials Stirrup
LConcrete [ Stirrup zones
C30/37 ~ Bottom zone (1)
L
: b= -
" Rebar steel s, [mm] = (100
B500B ~ @mml=|10 -~

Calculate eccentricity increment in z direction

Second order eccentricity

Calculate eccentricity increment in y direction

f=fo ][] )]

Second order eccentricity

[] Custem column height

1,60

[[JLocal imperfections only

Consideration of second order eccentricities:

©+ O><

08 Artice

Nonlinear analysis

Take into account concrete
tensile strength
@ fctm O fctm,ﬁ

@
Stirrup legs
y |2~ z|2 w
O
Angle of shear crack
45,0;
22,00° 45,00°

Check diameter of longitudinal
reinforcement

Seismic

Coefficient for seismic forces

O
1,100
DCM
O
O
O
O
1,44
O
O ,0000
O
O ,0000
1,44

PZI - 2/1
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I c
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BUNcﬁwcémho
Slopi S125x20 cm
1 u ! : .
= —
I —
= —
L = S
Merodajne NSK
Min Vz X
Beam 23
Case:| [SW-+G] {5M1 -} [CI,E:*(|
M [kN] = i
Vy [kN] = i
148 Vz [kN] = B
qds T [kMm] = "
My [kNm] = i
Mz [kMrm] = "]
%

-333

08 Artice
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-255

-236

Dimenzioniranje

-1

k3

Buckling parameters

Calculate eccentricity increment in z direction
[:

Second order eccentricity

Calculate eccentricity increment in y direction

fow | [a] )]

Second order eccentricity

[] Custem column height

1,60

[[JLocal imperfections only

Consideration of second order eccentricities:

©+ O><

08 Artice

-6 § 17
3
-138 128
|10
-108 110
215
=
i i
278

Materials
Concrete
C30/37 ~
b
Rebar steel
B300B ~

Nonlinear analysis

Take into account concrete
tensile strength
@ fctm O fctm,ﬁ

Max My

Bearmn 25

>

Case:| [SW+G] {SM1 +} (0,67

P [kM] =
Wy [kM] =
Wz [kM] =
T [kMm] =
My [kNm] =
Mz [kMm] =

Stirrup
[ Stirrup zones

Bottom zone (|}

0,30000
s, [mm] = 100
@lmm]l= 10
@
Stirrup legs
y |2 Z(2 v
O
Angle of shear crack
45,00°
22,00° 45,00°

Check diameter of longitudinal
reinforcement

Seismic

Coefficient for seismic forces

1,100
DCM
O ,0000
O ,0000
1,44
O ,0000
O ,0000
1,44

PZI - 2/1
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SOV o
verzija: SPK_01 © Copyright Savaprojekt d.d
M=
= o
N B3
33 3
323 El
M= [
o
58 E
33 332
3 3 3
Kontrola upogibne nosilnosti:
Eurocode
Case : Linear,(All ULS (a, b)) Critical
f. = 1,500
N [kN] My [kNm] Mz [kMNm]
min,/max
-6130,97 0 o
1229,32 0 o
min/max
-2300,00 -1211,43 o
-2300,00 1211,43 o
min/max
-1900,00 0 -183,43
-1500,00 0 183,43
C30/37
Cross-section S 20x125
Ab [mm?] = 250000,00
BS00B
Reinforcement 520x125
Asfab [%6] = 1,13
Utilization{M-M)
n{e = const.) = 0,609

Kontrola strizne nosilnosti:

| —
. o . . VFMy =163,4kN Vgay =585,3kN 1,0
= E
= 1 [=1
= ] =]
(=3 ] ‘__
B ]
B I H H B
akN -ABET SN 0,9kNm 0,010 0,85 Fomm?
= O IR ) ()
b=200 h=11250
oS Artice PZI - 2/1
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2= AT
5,3(:c9"°‘e“

Slopi S170x20 cm

b | | o L b | | o b |
= =
= ——
= I i
--------- & & 2 & -
Merodajne NSK
1 21
1 21
Max Vz pd
Beam 124
164 Case:| [SW+G] {SM1 +} (0,6%]
-233

M [kM] = *

Vy [kN] = *

Vz [kM] = 335

T [kMm] = *

My [kNm] = #

Mz [kMNm] = *

335
323
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E=Z A
et
ol krsko
verzija: SPK_01 © Copyright Savaprojekt d.d
-2 8511
-28 T2

Min My X

204 147 Beam 124 -

»ldl Case:| [SW=G] {SM1-} (0,6°C

121 154 s [kMN] = -440

Vy [kM] = -6 |
Vz [kM] = 335
T [kMm] = 3

My [kNm] = -295 |
-269 241 Mz [kMNm] = -4

|l | -

N oo
Dimenzioniranje
Buckling parameters Materials Stirrup Seismic
i Concrete

[ Stirrup zones

Coefficient for seismic forces

satomzone :
L foo=
z ber = x/L = | 0,30000
[ Plastic hinges
y Rebar steel 5, [mm] = {100
B5008 v Blmml=[10 - Yea = [1100
Calculate eccentricity increment in z direction - »
Ductility class
By = 1] oM~
Stirrup legs
Second order eccentricity Hinge ahout v axis
ge about y axis
e — vizv| = O rop
Calculate eccentricity increment in y direction O
Spiral stirup [ EMgga/ZMpge = [1,0000
Bz = EI LI] Angle of sh r [ Bottom
ngle of shear crac|
Second order eccentricity 45,00° [ Mg ZMp e = [1,0000
Nonlinear analysis ' =
[] Custem column height 8 loy [m1 = |1,44
Liml=|160 Take into account concrete i 45,00°

[[JLocal imperfections only

Consideration of second order eccentricities:

®+ O><

tensile strength

@ fom O fama

1700

Check diameter of longitudinal
reinforcement

Hinge about z axis
O Top
[0 Mgy ZMgyc = |1,0000
[ Bottom
[ ZMp g /ZMpge = |1,0000

Iy [l = 1,44

el

e

0S$ Artice
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Kontrola upogibne nosilnosti:

x
Eurccode
Case : Linear,(all ULS (a, b)) Critical
foo = 1,500
M [kN] My [kNm] Mz [kNm]
min/max
-3245,13 0,03
1570,80 -0,03
min/max
-3100,00 -2141,58
-3100,00 2141,58

C30/37
Cross-section 5 20x170

Kontrola strizne nosilnosti:

——— 1

o10M00

b=200 h=1700

08 Artice

M, [kMNm] Ab [mm2] = 340000,00
B500B
Reinforcement S20x170
As/Ab [%] = 1,06
Utilization(M-N)
nf{e = const.) = 0,389

Vi, =237,6kN Vg, =773,1kN

(=]
‘D_
kN 408, 3kN 4,5kNr 0,038 1[]1mmz
Aot —— ¢
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2= AT
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Slopi S70x20 cm

71
JN| -y

Merodajne NSK

MinVz ot
Bearm 121

Case:| [SW=+G] {SM1-} (0,6%(

M [kN] = “
Wy [kN] = " -26 |]:|l50

Vz [kN] = -108

T [kMm] = ™

My [kNm] = *

Mz [kMm] = ™
:

-108

08 Artige PZI - 2/1
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Max My
Beam 121

X

Case:| [SW+G] {SM1 +} (0,67

M [kM] =
Wy [kM] =
Vz [kM] =
Tx [kMNm] =
My [kNm] =
Mz [kMm] =

-179
-2
-108
2

95

1

Obremenitve so manjSe od slopov sten S20x70 stene v osi 1, zato se le ta armira enako.

2
-2
-2 43
=37 2
-8 7o
11
-59 a5

PZI - 2/1
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Steber S40x20 cm

(= =
—
O —— &= = y l
Merodajne NSK
Max Vz =
AU N
5 " Rib 37
Case:| [SW+G] {SM1 +} (0,6
M [kN] = *
Wy [kN] = “
- Vz [kN] = 222
T [kMm] = "
-3 |: laa -81 102 My [kNm] = N
- Mz [kMNm] = "
MyD [kNm] = =

08 Artice
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0 Rib 35 |

Dimenzioniranje

Buckling parameters

x

z
k3

Calculate eccentricity increment in z direction

Ry=o0 ][] ]

Second order eccentricity

Calculate eccentricity increment in y direction

ezl ][] )]

Second order eccentricity

["] Custom column height
L{m]= (1,60

[ I Local imperfections only

Consideration of second order eccentricities:

©+ O><

Prerez:

ww gz
ww oA

Min My 4

Case[ [SW+G] (sM1-} (0,6°( B |

I [kN] = -134

78 Vy [kN] = 0|
Vz [kN] = 85

68 T [kNm] = o
My [kNm] = -135

Mz [kMm] = 0|

MyD [kNm] = -135 |

132
Materials Stirrup
Concrete [ Stirrup zones
sotomane -
bar = x/L = |0,30000
Rebar steel 5, [mm] = 100
B500B v Glmml= |10~
Stirrup legs
vlev]
[ Spiral stirrup
Angle of shear crack
45,00°
Nonlinear analysis '
Take into account concrete LHur 45,00°

tensile strength
Ofan  Ofems

Check diameter of longitudinal
reinforcement

W 0o¥ 2
ww g A

© Copyright Savaprojekt d.d

Seismic

Coefficient for seismic forces

[ Plastic hinges
Yra = |1.700
Ductility class
DCM
Hinge about y axis
O Top
00 2Mpyg/ZMpyc = | 1.0000
[ Bottom
1 2Mpgp IMpge = |1,0000

Iy [m] =144
Hinge about z axis
O Top
1 2Mg g /ZMgge = |1,0000
[ Bottom

00 2Mpyg/ZMpyc = | 1.0000

I [m]= 1,44

3 EE!
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Kontrola upogibne nosilnosti:

Case

fSE =

N [kN]
min/max
-2353,98

819,55

-675,00
-675,00

Cross-section
Ab [mm2] =

My, [kNm]
Reinforcement
As/Ab [%] =

n(M = const.) =

x
Eurocode
: Linear, (&Il ULS (&, b)) Critical
1,500
My [kkNm] Mz [kNm]

1]

0
min/max
160,83
160,83

C30/37
S 20x40
80000,00
B500B
S20x40
2,36
Utilization(M-N)
0,404

Kontrola strizne nosilnosti:

Vig, =90,2KN Vi, =157 8kN

0101100
1,60

—

o EEkN N 0,3KkNm
e e O
6= 200 h= 400

Izbrana armatura

Izbrana armatura preck:

- AM Q785
- Robne vzdolzne palice: 2620
- Robna U-stremena: $10/10 cm

Izbran armatura slopov sten:

- Strizna armatura: $10/10 cm

- Robne vertikalne palice: 2620

- Vmesne vertikalne palice: $10/10 cm
0S Artice

1,0

@AS n2
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5.1.6 Stenivoseh Bin E (med osemalin 3)

Potrebna armatura

Potrebna horizontalna armatura:
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Potrebna vertikalna armatura:

o

Izbrana armatura
Izbrana armatura preck:
- AM Q785

- Robne vzdolzne palice:

- Robna U-stremena:

08 Artice

2¢$20
$10/10 cm
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verzija: SPK_01

5.1.7 Stenav osi B (med osema 3in 4)

Elementi stene

T
Il T 100x70
Bl N 20x40
B s zo0x60

Bl s s0xz0
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krsko

Potrebna armatura preck stene

Horizontalna armatura asx:

2p

[mm=/m]

1130
385

NI T 7

[

aEt,r’m]

[mm

1130
503

|
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Vertikalna armatura asy:

08 Artige PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 227 od 272




sc;;;cp

krsko

Potrebna armatura slopov stene

Slopi S60x20 cm

|
Merodajne NSK
48 52 33
-31 -53 -a7

86 101 a7

-9 -116 -GG
113 133 82

-12 -13 -79

0S$ Artice

Min Wy >
Bearn 21

Case:| [SW+G] {SM1-} (0,6

P [keM] = ™
Vy [kN] = -136
Vz [kM] = by
T [kMm] = *
My [kNm] = *
Mz [kMm] = hy

PZI - 2/1
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-40 22 -3z 41 -24 28
-1 B -
a7 48 -B3 g2 -39 35
-1 /4 -80 92 -23 53
A LR 2
73 g7 -93 81 -52 31
-86 99 104 -58, 61
5] i 4
-98 104 102 -59 66
Dimenzioniranje
Buckling parameters Materials
Concrete
C30/37 e
z ba=fpom ]
y Rebar steel
B300B e

Calculate eccentricity increment in z direction

By = J

Second order eccentricity

Calculate eccentricity increment in y direction

=100 | J

Second order eccentricity

[] Custem column height

1,60

[[JLocal imperfections only

Consideration of second order eccentricities:

©+ O><

08 Artice

Nonlinear analysis

Take into account concrete
tensile strength
@ fctm O fctm,ﬁ

Min Mz
Beamn 21

s

Case:| [SW+G] {SM1 -} (0,6%(

Mx [kN] = -204

Vy [kN] = -136

Vz [kN] = -16

Tx [kMNm] = 1

My [kMNm] = a

Mz [kNm] = -104
Stirrup Seismic

[ Stirrup zones

Bottom zone (|}

0,30000
s, [mm] = 100
@lmm]l= 10
@
Stirrup legs
y |2 Z|2 v
[ Spiral stirrup
Angle of shear crack
45,00°
22,00 45,00°

Check diameter of longitudinal
reinforcement

Coefficient for seismic forces

[ Pia
1,100
DCM
O Tep
O 0000
[ Botto
O ,0000
1,44
O Tep
O 0000
[ Botto
O 0000
1,44
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y. 0 mm y. 600 mm
z 200 mm 200 mm

y. 0 mm ¥ 600 mm
z0mm z 0 mm

Kontrola upogibne nosilnosti:

Eurocode
Case : Linear,(all ULS (a, b)) Critical
f.. = 1,500
M [kN] My [kNm] Mz [kNm]
min/max
-3153,98 0 0
819,55 0 0
min/max
-900,00 -99,14 0
-900,00 99,14 0
min/mas
-1050,00 0 -330,60
-1050,00 0 330,60
C30/37
Cross-section 5 20x60
Ab [mm?] = 120000,00
M, [kNm] s 55008
Reinforcement S20x60
As/Ab [%] = 1,57
Utilization{M-N)
n{N = const.) = 0,759
Kontrola strizne nosilnosti:
. G— - . VFM!' =288,2kN Vg, =97,1kN 1,0
= :
= - —
= q| =
= =
! ' 1 [Lam 1 o
- N 2kN 1,3kNm 0,033 0,97 32mm?2
A O BN OO RO RO
b =600 h=200

IzkaZe se, da je merodajen zgornji slop, kjer v slopu stene nastopa dvoosni upogib. Kontrola je izvedena v
nadaljevanju.
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Slopi S60x20 cm

Merodajne NSK

-2

w3 L 28
.. 184 S f1

08 Artice

m Min Vz
3155

*
Beam B8

ws|lifie)| coselisw-clisw1-) @5

N [kN] = *
Vy [kN] = -
(e Vz [kN] = -45
13 33 T [kNm] = -
‘ My [kNm] = *
6f 4, | MzDom]- -

l1g

R B
19
g|-2

5

5]

Min My
Beam 65

Case:| [SW+G] {SM1 -} (0,6*(

e [kM] =
Wy [kM] =
Vz [kM] =
T [kMm] =
My [kNm] =
Mz [kMm] =

*

-49
-58
4
-3
-56
-63
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Dimenzioniranje

Buckling parameters

z
Y
Calculate eccentricity increment in z direction

by ][] )]

Second order eccentricity

Calculate eccentricity increment in y direction

fazfio ][] )]

Second order eccentricity

[[] Custom column height
L[m] = 1,60

[[JLocal imperfections only

Consideration of second order eccentricities:

®+ O><

Materials

Concrete

ba=foo0 ]
R

Rebar steel
B500B

Nonlinear analysis
Take into account concrete
tensile strength
@ fa:l:m 0 {cl:m,ﬂ

£ [%00] =

Stirrup
[ Stirrup zones
Bottom zone (1) ~
%/L = 0,30000
5, [mm] = {100

@lmm]= (10~

Stirrup legs

2] v

[ Spiral stirrup

Angle of shear crack
45,00°
22,000 45,00°

Check diameter of longitudinal
reinforcement

© Copyright Savaprojekt d.d

Seismic

Coefficient for seismic forces

[ Plastic hinges

Yra = | 1,100
Ductility class
DCM

Hinge about y axis
O Top

[0 Mgy ZMgyc = |1,0000

[ Bottom

[ EMpga /EMpge = |1,0000

Iy [ = [1,44

Hinge about z axis

O Top

[0 Mgy ZMgyc = |1,0000

[ Bottom

O Mg /EMpge = 1,0000

lgg [m] = 1,44

y. 0 mm y. 600 mm

z 200 mm z 200 mm

y. 0 mm ¥, 600 mm

Z 0 mm Z 0mm
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Kontrola upogibne nosilnosti:

M =-100 kN

M, [kNm]

Eurocode

f_o=

Y

N [kN]

1,500
My [kNm]

min/max
137,37
137,37

Kontrola strizne nosilnosti:

M, [kNm] 0
0
C30/37
Cross-section S 20x60
Ab [mm2] = 120000,00
B500B
Reinforcement S20x60 - 2
As/Ab [%] = 3,14
Utilization(M-N)
nie = const.) = 0,889

Case : Linear,(All ULS (a, b)) Critical

x

Mz [kNm]

o]

0
min/max
389,20
389,20

Viay =366,8KN Vi, =133,7KN 1,0

T [ ]
3 1 1 Ty 3
= u
= ] o
= u o
o u —
= =
At
b=600 h=200

Izbrana armatura

Izbrana armatura preck:

- Horizontalne in vertikalne palice:

- Robne vzdolzne palice:

- Robna U-stremena:

Izbran armatura slopov sten:
- Strizna armatura:

- Robne vertikalne palice:

- Vmesne vertikalne palice:

08 Artice

@kn @.QKN @ 9.[]kNm® 0,164 @U.TG

$12/10 cm
2620
$12/10 cm

$12/10 cm
2620
$20/10 cm

230mm?2

PZI - 2/1

Rev_0

§t. projekta: 17140-10

Stran 233 od 272



=

2 . ‘
scqwme\k

W\

\

krsko

5.1.8 Stenav osi E (med osema 3in 6)

Elementi stene

X

Il T 1o00x70
B v zowao

B s zox60

[] N z0x3s

B s 20x70
B s s0xz0

08 Artige PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 234 od 272




PPATAS
5;N°9‘°$ﬁk

Potrebna armatura

Horizontalna armatura asx:

1538
1130
785

1538
1130
785

0 Artice PZI - 2/1
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Vertikalna armatura asy:

1538
1130
785

08 Artige PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 236 od 272




N’

{ISKO

Potrebna armatura slopov stene

Slopi S60x20 cm

[
[ ]
[
N
-—
N
L
@t —
i =7 i
Merodajne NSK
glg 7 Min vz X
- Beam 63
% A | Case WG] {SM1 -} (0.67C Pl T
alls - 3 Max Wy *
i it I [kN] = = | -
5 Vy [kN] =
281[ 13 Vz [kN] = 26 | Case: [ [SW=G] {SM1 +} (06
21 Tic [kNem] = 1 — Y
i o _ * 3 = o
ﬂ m:m: N Vy [kN] = 145 |
5 17 = vz [kN] = N
3 T [kNm] = *
My [<hm] = !
Mz [kMNm] = "

08 Artice
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Min My

Beam 63

Caser[ [SW=G] (51} (05| BE|

M [kN] =
Vy [kN] =
Vz [kN] =

Mz [kNm] =

s

-33
23
-26 |
-10
-37
25

Dimenzioniranje

Buckling parameters

z

k3

Calculate eccentricity increment in z direction

Second order eccentricity

Calculate eccentricity increment in y direction

bu=[100 |

Second order eccentricity

[] Custom column height
1,51

[[] Local imperfections only

Consideration of second order eccentricities:

©+ O><

08 Artice

Materials

Concrete

C30/37 ~

Rebar steel

B500B ~

Nonlinear analysis

Take into account concrete
tensile strength
@ fctm O fctm,ﬁ

 Max Mz

M [kN] =
Vy [kN] =
Vz [kN] =
Tx [kMm] =
My [kMNm] =
Mz [kNm] =

Beam 17

Case:| [SW+G] {SM1 +} (06" ;

X

-230
145

Stirrup

[ Stirrup zones

Bottom zone (|}

0,30000

s, [mm] = {100
@ [mm] = “
@
Stirrup legs
y |2 Z(2 v
O
Angle of shear crack
45,00°
22,00° 45,00°

Check diameter of longitudinal
reinforcement

Seismic

Coefficient for seismic forces

O
1,100
DCM
O
O 0000
O
O 0000
1,36
O
O 0000
O
O 0000
1,36
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Izbrana armatura
Obmodje stene med osema 3 in 4:

- Slopi stene 20x60 cm:

o Vertikalne palice: 12420
o Stremena: $12/10 cm
- Stene in precke:
o Armaturna mreza: Q785
o Robne vertikalne palice: 2620
o Robna U-stremena: $10/10 cm

Obmodje stene med osema 4 in 5 (mansarda):

- Slopi stene 20x70 cm:

o Vertikalne palice: 12420
o Stremena: $12/10 cm
- Precka:
o Stremena: $14/10 cm in $12/10 cm
o Robne horizontalne palice: 2620

o Vmesne horizontalne palice:  $14/10 cm

08 Artice
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5.1.9 AB nosilci b/h =20/40 cm na koti 49,72 m

Nosilci so zaradi obtezbe streSne konstrukcije obremenjeni dvoosno.

Dispozicija

o —————
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Merodajne NSK
Upogibni momenti My

2,525

Max My =

@ Beam 247

@ Case:| [SW+G] {SM1 +} (06"

@ My [kN] = 58
< Vy [kN] = 11
Vz [kN] = kY|
ST Tx [kNm) = 2k
g | My [kNm] = 33
@ , Mz [kNm] = g [

Upogibni moment Mz

Min Mz x
Beam 66
Case: | [SW+G] {5M1 -} (0,6°C @
Mx [kN] = -104
Vy [kN] = 46
Wz [kN] = -30
T [kMm] = 17
My [kNm] = 3
Mz [kNm] = 42 @ .............. .
PERN
28
-7

08 Artice
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Torzijski moment Tx

Precne sile Vy

Prec¢ne sile Vz

Mie [kN] =

Vy [kN] = .

Vz [kN] = &

A Tx [kNm] = 18
.| My [kNm] = 4

Beam 223

Mz [kMNm] =

[ Max Vy

ol

Beam 66

Max T ®

Case:| [SW+G] {SM1+} (0,6"] B -~

Case:] [SW+G] {SM1 +} (06"

M [kN] =
Vy [kN] = a6 |
Vz [kN] = * ;
T [kNm] = "
My [kNm] = "
Mz [kMm] = "

@

PZI - 2/1
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W

@ Beam 224 ,\ ::._
; Case::,' S

(1. Nax [kN] = g |
Vy [kN] = *
el VzIkMl= 49 |
S Tw [kNm] = -
@ My [kNm] = *
Mz [kMNm] =

It

ot

Kontrola nosilnosti

Kontrola nosilnosti je izvedena z modulom za dimenzioniranje stebrov, saj ta za razliko od modula za
dimenzioniranje nosilcev uposteva dvoosni upogib.

¥.0mm ¥: 200 mm
z 400 mm z 400 mm

y.0mm y. 200 mm
z0mm z0mm

PZI - 2/1
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gV
N [kM]
X
Eurocode
Case : Linear,(All ULS (a, b)) Critical
fo. = 1,000
N [kM] My [kNm] Mz [kNm]
min/max
-2605,31 0 0
1092,73 0 o]
min/max
M, [kNm] -700,00 -172,24 0
-700,00 172,24 0
min/max
-500,00 0 -91,58
-500,00 0 91,58
C30/37
Cross-section N 20x40
Ab [mm2] = 80000,00
B500B
Reinforcement M 20x40 - 2
As/Ab [%6] = 3,14
Utilization(M-N)
n(e = const.) = 0,730
M, [kMm]
.D. .E:I. VRdy =133,7KN Vg, =244,9KkN 1,0
]
= [ae]
= s
s —
JOkN -3 JIkN 17,2kN 0,513 0,96 487mm2
A F—A v, Tyl kr n AT

Za zagotovitev torzijske nosilnosti je potrebno vgraditi Se 487 mm2 vzdolzna armature. Izbrano armaturo 8¢20

Izbrana armatura
Izbrana armatura nosilcev:
- Horizontalne palice: 10420
- Stremena: $12/10 cm

PZI - 2/1
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5.1.10 AB nosilci b/h =20/30 cm na koti +9,62 m

Nosilci so zaradi obtezbe streSne konstrukcije obremenjeni dvoosno.

Dispozicija

O e | ——
EEEE EEE
E : E : ] N 20x30

o0  ©
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Merodajne NSK
Upogibni momenti My

@ ( I\’dax My X>

Beam 260

Case: | [1,35°1%5W+1,351*G] | B2

M [kN] =
Wy [kN] =
Vz[kN] =
Tx [kMNm] =
My [kNm] =
Mz [kMm] =

¥ s

]
o= o

Upogibni moment Mz

®..

Max Mz x|
- Beam 137

Case:| [5W=G1 {5M1 +} (0,67 BE |-

1 Nx[kN]= -37
= Vy [kN] = -17

G o e vzl = 7
e | T [kNm] = 6|

g My [kNm] = 9[-
Mz [kNm] = 14
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Torzijski moment Tx

@ ."::‘-\"\_\\ Min T *
',:3:‘:-“_\ Beam 139
S ] Cacer [ 1SW+G] {SM1-} (06°C

M [kN] =

Wy [kN] =

Vz [kN] =
Tx [kNm] = -6
My [kNm] =
Mz [kMNm] =

Prec¢ne sile Vy

Min Vy Y

@ o Beam 139
Case:| [SW+G] {SM1 -} (0,6°C

N [kN] = 5
Vy [kN] = -17 L
Vz [kN] = i
T [kNm] =
My [kNm] =
Mz [kMNm] =

*

*
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W

Precne sile Vz

Min vz ' x
@ ' : ’ Bearn 229

Caser [ 1135°1°5W=1.351°6] | B |

|
N [kN] = -4 |

Vy [kM] = 0
Vz [kN] = 35 |

T [kNm] = 0

My [kNm] = 16

@ Mz [kNm] = 0

s

Kontrola nosilnosti

Kontrola nosilnosti je izvedena z modulom za dimenzioniranje stebrov, saj ta za razliko od modula za
dimenzioniranje nosilcev uposteva dvoosni upogib.

¥ 0mm y: 200 mm
z 400 mm z 400 mm

¥ 0mm ¥: 200 mm
z0mm z0mm
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N [kM]
X
Eurocode
Case : Linear,(All ULS (a, b)) Critical
fo. = 1,000
N [kM] My [kNm] Mz [kNm]
min/max
-2605,31 0 0
1092,73 0 o]
min/max
M, [kNm] -700,00 -172,24 0
-700,00 172,24 0
min/max
-500,00 0 -91,58
-500,00 0 91,58
C30/37
Cross-section N 20x40
Ab [mm2] = 80000,00
B500B
Reinforcement M 20x40 - 2
As/Ab [%6] = 3,14
Utilization(M-N)
n(e = const.) = 0,730
.D. .E:I. VRdy =133,7KN Vg, =244,9KkN 1,0
]
= [ae]
= s
s —
JOkN -3 JIkN 17,2kN 0,513 0,96 487mm2
A F—A v, Tyl kr n AT

b=200 h =400

Za zagotovitev torzijske nosilnosti je potrebno vgraditi 8¢ 487 mm2 vzdolZzna armature, zato se vgradi Se
dodatni dve palici $20. Skupna vzdolzna armatura tako znasa 10 ¢20.
Izbrana armatura
Izbrana armatura nosilcev:
- Horizontalne palice: 10420
- Stremena: $12/10 cm

PZI - 2/1

§t. projekta: 17140-10
Rev_ 0 Stran 250 od 272

08 Artice




Bl
sd\mp\'o\e\“

5.2 Dimenzioniranje temeljev

5.2.1 Reakcije

Min Rz >
Support 34
Case[ [SW+G] {SM1 -} (0,6°(] ©.

R [kM/m] =
Ry [kM/m] =
Rz [kN/m] =
Raex [kNm/m] =
Ryy [kMNm/m] =
Rzz [kMNm/m] =
Br [kMN/m] =
Rrer [kMm,/m] =

# % 4 % o P ow o

Merodajne reakcije se pojavijo na vogalu C4, kjer vertikalna reakcija znasa 182 kN/m. Tlak pod temeljem Sirine
125 cm zna8a 182kN/m / 1,25 m = 145 kPa.
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5.2.2 Analiza pasovhegatemelja

Footing Reinforcement Soil Checks
Rectangular strip footing [] Check
‘d%: t:I><"_El:I‘><2 :ﬁg n:Ix"_i‘n:Ix2
ot b i
CiAlh, h DLl Th,  EED Ing
b b iy ®yixg
Footing plate

et 50_5]a

wy [mm] = 625 % b
¥y [mm] = |625 % B

Footing Reinforcement  Sgil Checks

Calculate reinforcement

Plate thickness: 600 mm

Diameter

Concrete cover

crtmm= 55~ ]0-289

e,

it

& h
L, % I fee

© Copyright Savaprojekt d.d

Concrete | C30/37

> |

Tamponska plast
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Soil profile Backfill
= pro 22210-00 - 05 Artice (obstoj v| X = @ IASL—D @
. Loose, dry gravel
Soil
1 - o +|t 4] x

Tamponska plast

Footing Reinforcement  Soil Checks

[/] Bearing resistance

The effect of layered subsoil

Slope of the load spread under the
footing (1:x)

13

I

[ Eccentricity check

[[] Eccentricity design

Seismic analysis

The model partial factor

0S$ Artice

Maxirmum utilization allowed =

|Nasip |_| O 4
5 e[

c [kN/m?]= |0

i1~ 2]

Loose, dry gravel

Soil type | Coarse

v[kgfnﬂ:

c[kMN/m2] = |0

= 2|

[T Undrained loading
Undrained shear strength

Layer thickness  h [m] =

i [kN/m?] = |60,00

= | MRd<=04"Vd
[] Passive earth pressure
Stability

Maximum utilization allowed =

Ratio of distance between the axis of overturning and
the footing edge to the footing size

Maxirmum allowed =

Sliding of the footing on the blind concrete

Maximum utilization allowed =

Blind cencrete displacement on the seil

Ratic of eccentricity to the footing size

Maximum allowed {\'ecc.im} 0,332 Maximum utilization allowed =

Settlerment evaluation

Maximum settlement allowed [mm] =

Vledium-dense to dense sand (

Yrg = | 1,000 21
Cohesion type |Purely cohesive soil w~
Coefficient for seismic forces fo=[15 > 0,100

© Copyright Savaprojekt d.d
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Euracode
C30/37
Soil: 22210-00 - OS Artie (obstoje objekt)
Supports: 24
Load case : Linear,(&ll ULS (a, b)) Critical
= 1,500
by[mm] = 1250
D[mm] = 1260
h[mm] = 600
hy [mm] = 100
B500B

Agyq [mm2/m] = 804*
aSYl[mmzr’m] = 339%
Ay = 0,427
Apps = 0,446
Aghp = 0,405
MeQU rmax = 0,396
Yeccmax = 0,156
o'[kN/m?] = 93,06
q'[kN/mZ] = 22,25
Settlement[mm] = 4,9
Limit depth[m] = -3,53
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5.2.3 lzbrana armatura in sidranje v obstoje¢ temelj

Potrebna armatura za prevzem obremenitev znasa 839 mm2/m, zato izberem palice $16/20 cm (1005
mm2/m).

V nadaljevanju je prikazan izraun kemi¢nega sidranja novega v stari temel;.

Precna sila, ki odpade na nov temelj: 145kPa * 0,8 m = 116 kN

A

Results
Design method

(@) EC2/ ETA Seismic
() HIT Rebar Design

@ Top reinforcement
Bar size: 16 mm
Spacing: 200 mm
Layer 1
Required drilled hole: 399 mm
Loads per bar: 25,766 kN
@ Bottom reinforcement

B Bar size: 16 mm

\oA Spacing: 200 mm

Layer 1

Required drilled hole: 399 mm

Loads per bar: 25,766 kN
Shear verification

Utilisation: 75 %

oL, —
Hilti HIT-RE 300 V4 + Rebar
= R—
B

Hilti HIT-HY 200-R. V3 + Rebar

Top reinforcement

Barsize: |16 mm w
Spacing: 200 rmm

Bottom reinforcement

Bar size: |16 mm v
Spacing: 200 rmm
Izbrana armatura:
- Precne palice: +/- $16/20 cm - + Hilti HIT-RE 500 V4 (globina sidranja 40 cm)

- Vzdolzne palice: +/- 4616
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5.3 Dimenzioniranje jeklene konstrukcije mansarde

5.3.1 Geometrija

Mansarda

F o

TR
Q'l\ 7,
&L
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Jeklena konstrukcija
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Okvir v osi 3

[
Il -E 2204
[ HE 130 A
I HE 140 A

________________ @

Okvir v osi 4

x
Il HE zz0a
[ HE 180 A&
I HE 140 A

x

Il e 2204

Okvir v osi 5

X
Il HE 220 A
[ HE 130 A
I HE 140 A
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Okvir v osi A

X
Il e 2202
[ HE 1804

Okvir v osi B

Okvir v osi D

X
Il E 2204
[ HE 180 A
B HE 140 A
@ @G By M B e
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5.3.2 Kontrola nosilnosti elementov

Okvir v osi 3

Max Utilization X

Structural Member 3

Case: [ [SW+G] {£5M1} (0,6%

Utilization [] = 0,59 (%)

(&

Okvir v osi 4

Max Utilization *

Structural Member 65

Case:| [SW+G] {£5M1} (06"

Utilization [] = 0,92 (9 — 024

024

® o

Okvir med osema4in5

o o
- P
=3 =
& o
(=3 [=]
[T ] ! [ —
= i - Max Utilization X
I b} - w o @© -
021 = ; - S = pi= 0,51 Structural Member 72
— < - — Case: 1SW+G] {SM1] (0,6°
Utilization [] = 0,78 (%)
©® : @@ ©®
Okvir v osi 5
Max Utilization x E L
Structural Member 37 |“'
Case:| [SW+G] [5M1} (06 | o
Utilization [] = 0.80 (*)

&
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Okvir v osi A

Max Utilization X

Structural Member 17

Case:| [SW+G] {+5M1} (0,6%

Utilization [] = 0.27 ()

%) o ) e (e
w7 poy N2 R N2
Okvir v osi B
Max Utilization hed
Structural Member 19
Case: [ [SW+G] {+5M1} (0.6%
Utilization [] = 0,86 (%)
£y (o %)
L ey p=y
Okvir vosi C
E o 5 3 2 g
Max Utilization = = o

Structural Member 54

Case: | [SW+G] {£5M1} (0,67

Utilization [] = 0,70 (*)

Okvir v osi D

Max Utilization X

0,60
0,60
10,63
0,63

Structural Member 54

Case:| [SW+G] {+5M11} (0,67

Utilization [] = 0,90
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5.3.3 Sidranje stebrov

Sidranje stebrov HE220A

Dispozicija stebrov

Merodajne reakcije

Node to node link element internal forces [Linear,(All ULS (a, b)) Critical, Selected]

min. R(x) Riy) R(z) - o

. [kN] [IN] [N] Critical combination
min -163 2 =214 [SW+G] {SM1 -} (0,6%Cm)

max 166 2 =213 [5W+G] {5M1 +} (0.6%0n)

min -16 -142 1700 [SW+G] {SM1 -} (0,6%Cm)

max -2 149 -222  [SW+GE] {SM1T -} (0,6%Cim)

min -146 7 -229  [SW+aG] {5M1 -} (0,6%Cin)

max 2 149 152 [SW+G] {5M1 +} (0.6%Cn)
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Kontrola nosilnosti — kemiéna sidra

Tension
5e Farmily
g Steel 30%
HIT-RE 500 V4 + )
E‘l Concrete 138%0 E' AM
breakout
By Type
%' Bond 96%
HIT-RE 500 V4 + AM-HDG (8.8) -
Ef Splitting 0% Size
N M20 -
Shear View ETA approval
ai" Steel 68% Anchor rod item #
419105 AM 8.8 M20x1000 HDG
== Concrete edge 0%
breakout 0 Adhesive itemn #
e 2287552 HIT-RE 500 V4
gr  Pryout 96%
Embedment depth h_ef
» _L T 136 mm 2
Combination
LAYOUT s
% Steel 54%
. . » ee
. ee }:l
E Concrete 1049 [x] ] . » "e

Izkaze se, da se obremenitev s sistemom kemiCnega sidranja ne da prevzeti, saj pride do porusitve po
betonskega prereza. Iz izracuna se vidi, da so vijaki za prevzem obremenitev zadostni. PoruSitve po betonu
se izognemo z vgraditvijo navojnih palic skozi AB ploS€o in vgradnjo »kontra« plos€ice.

Izbrani vijaki: 4xM20, kv. 10.9; plosé€ica d=20 mm
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Sidranje stebrov HE180A

Dispozicija stebrov

Merodajne reakcije

Mode to node link element internal forces [Linear,(All ULS (a, b)) Critical, Parts]

Riy)
[kM]

Rix)
[kM]

Riz)
[kM]

min. - N
Critical combination
max.

min -135 -8 A7 | [SW+G] {SM1 -} (0,6%0n)
max 116 -3 -3 [SW+GE] {SMT +) (0.6%Cm)
min 1 -106 =30 [SW+G] {SM1 -} (0,6%Cn)
120 =300 [SW+G] {5MT +} (0,6°Cm)
-135 [SW+GE] {5M1 +} (0.6%Cim)
1 113 [SW+GE] {5M1 +} (0,6%Cn)

3

=
=2 —

j—y
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Kontrola nosilnosti — kemiéna sidra

Tension

:' Stesl 22%

Ei s 124%°

Tt Bond 87%

£+ spitting 0%
A

Shear

“F=  Pryout 89%
v

Combination

% Steel 32%

f concee  178%9

Farnily
E HIT-RE 500 V4 + )
Al
Type
HIT-RE 500 V4 + AM (2.8) A
Size
M20 -

View ETA approval
Anchor rod item #
407500 AM 8.8 M20x1000

Adheszive itern #
2287552 HIT-RE 500 V4

Embedment depth h_ef

i T 136 mm 2
LAYOUT ~
. s 8 ee
. .e E
. s & e

IzkaZe se, da se obremenitev s sistemom kemiénega sidranja ne da prevzeti, saj pride do porusSitve po
betonskega prereza. Iz izraCuna se vidi, da so vijaki za prevzem obremenitev zadostni. PoruSitve po betonu
se izognemo z vgraditvijo navojnih palic skozi AB plod¢o in vgradnjo »kontra« ploscice.

Izbrani vijaki: 4xM20, kv. 10.9; ploscica d=20 mm
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5.4 Analiza lesene stresne konstrukcije

Za analizo lesene streSne konstrukcije je bil izdelan poseben model. Reakcije so bile nato uporabljene za
analizo celotnega objekta.

5.4.1 Model

/a | a X
Y e —— L

B N 24x76

@ ------------- --------- Vs [ N toxed
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Ostresje je izvedeno iz lepljenih lameliranih nosilcev (GL32h):

b/h = 18/44 cm

b/h = 24/76 cm (vogalni nosilci)

Nosilci so nepremiéno izvedni kot previnisni nosilci, ki so nepremi¢nino ¢lenkasto podprti na zgorniji strani (osi
v 5, med osema 4 in 5, v oseh C in D) ter premi¢no ¢lenaksto na kapnih robovih. Nosilci v slemenu radunsko
niso povezani.

X «Rigid - Translational=, KX=1E+10 kN/m;
Z: <Rigid - Translational=, KZ=1E+10 kN/m;

X: <Rigid - Translational=, KX=1E+10 kN/m;
Y «Rigid - Translational=, KY=1E+10 kMN/m;
Z: <Rigid - Translational=, KZ=1E+10 kMN/m;
Z7: =Soft - Rotational>, KZZ=1E+0 kNm/rad;

1

ZZ: <Soft - Rotational>, KZZ=1E+0 kNm/rad;

=

Y: «Rigid - Translational=, KY=1E+10 kN/m;
Z: =Rigid - Translational=, KZ=1E+10 kMN/m;
Z7: <Soft - Rotational>, KZZ=1E+0 kNm/rad;

X: <Rigid - Translational=, KX=1E+18 kMN/m;
Y: <Rigid - Translational=, KY=1E+10 kMN/m;
Z: <Rigid - Translational=, KZ=1E+10 kMN/m;
Z7: <Soft - Rotational=, KZZ=1E+0 kMNm/rad;

08 Artice

X <Rigid - Translational=, KX=1E+10 kN/m;
Y: <Rigid - Translational=, KY=1E+10 kMN/m;
Z: <Rigid - Translational=, KZ=1E+10 kN/m;
Z7: <Soft - Rotational=, KZZ=1E+0 kNm/rad;
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5.4.2 Rezultati analize

Nosilci b/h 18/44 cm

Merodajne upogibne napetosti

Max S X
Beam 8

Case:| [1,357175W+1,3517G]

Smin [N/mm?] =

Smax [N/mm?2] = 12
Vmin [N/mm?] = g
Vmax [N/mm?] =
Somin [N/mm?] =

T ] @
Vzmean [N/mm?] = "] @ -
\. A

Merodajne upogiben napetosti znasajo 12 MPa < 32*0,9/1,25 = 23 MPa.
Merodajni povesi

Povesi so izvedeni za karakteristicno kombinacijo vplivov.

Min eZ *
Beamn 100

Case:| [SW-+G] {5} (0.6"W), &
X [mm] = 03
€Y [mm] = -44
eZ [mm] = -18.3
 [rad] = 0,001
fY [rad] = 0,002
fZ [rad] = -0,001
eR [mm] = 1838
R [rad] = 0,003

Merodajni povesi v polju znasajo 18 mm < 8170 mm/300 = 27 mm.
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Max eZ X
Beam 79
Case:| [SW+G] {5} (0,6"W), S
eX [mm] = 0
e¥ [mm] = =31
eZ [mm] = 11.4
X [rad] = 0,006
fY¥ [rad] = 0
fZ [rad] = o
eR [mm] = .8
R [rad] = 0,006

Merodajni povesi v na previsnem delu znasajo 11 mm < 2000 mm/150 = 13 mm.

Merodajni horizontalni pomiki (kap strehe)

Kontrola je izvedena za kombinacijo MSN.

03 05 03\ 14
& 3 SHES SHLON G g -
T Py FIr 14
BN/ o i
42
i 18
oA 4,0
; b 17
@ = wie ! il =l b= rel2
d 30
! 1 5110
i 1 A5 > 27
H =S i 10
§_ Q‘q’_'_l = 26 Min eX X
. R T 10 Beam 121
@ = r Case[ [135°1°5W+1,35°1°G]
1 100 [ 10
T = 2.6 eX [mm] = 53
=5 €Y [mm] = 0.5
] 1; —' b L 1;'5 eZ [mm] = 21,8
= £ [rad] = 0,005
Hel f] = [l 1;'7 ¥ [rad] = -0,001
< = ] £Z [radl] = 0,001
@ = N2 &R [mm] = 225
M i 7 128 1R [rad] = 0,005
®
a 8| bl
- d
10 g8 05
® @ © @ ®
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Min eY

Case;| [1,35°1*5W+1,35%1"G]

eX [mm] =
eY [mm] =
eZ [mm] =
i [rad] =
Y [rad] =
fZ [rad] =
el [mm] =
R [rad] =

Beam 100

*

-0.4
-6,2
-26,0
0,001
0,003

-0,001

26,7
0,004

® © © ® ®

Maksimalni horizontalni pomik znasa cca. 7 mm.

Kapne podpore morajo omogoc¢ati horizontalni pomik 10 mm.
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Nosilci b/h 24/76 cm

Merodajne upogibne napetosti

Min Sx
Beam 62

Tl Case] [1357175Wa1.357176) | BY

Smin [N/mm?] = -10

Smax [N/mm?] = "
VYmin [N/mm?] =
Vmax [N/mm?] =
Somin [N/mm?] =
Somax [N/mm?] =
Vymean [Nfmm?] =
Vzmean [N/mm?] =

Merodajne upogiben napetosti znasajo 10 MPa < 32*0,9/1,25 = 23 MPa.
Merodajni povesi

Povesi so izvedeni za karakteristicno kombinacijo vplivov.

@

X b
Beam 62

Cases| [SW=G] {5} (O.6"W), S

Merodajni povesi v polju znadajo 18 mm < 11860 mm/300 = 39 mm.
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65

x

Bearn 58

Case[ [SW+G] {5} (0.6W), 5]

eX [mm] = “

@ e¥ [mm] = *
eZ [mm] = 10,2

@ fi [rad] = "
P A Y [rad] = b

£Z [rad] = .

‘ i ] eR [mm] = “

fR [rad] =

Merodajni povesi v na previsnem delu znasajo 10 mm < 2000 mm/150 = 13 mm.
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