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UGOTAVLJAVA, DA PREDVIDENA MANJSA REKONSTRUKCIJA PREDSTAVLJA:
oznaciti vsa ustrezna dela

staticno ojacitev posameznega ali ve¢ posameznih konstrukcijskih elementov

zamenjavo istovrstnih posameznih konstrukcijskih elementov (zamenjava ostre$ja, delov medetazne konstrukcije, ipd.)

Zamenjavo elementov javnega vodovoda in javne kanalizacije

dolbenje utorov in ni$ v nosilno konstrukcijo

izvedbo odprtin in vecjih konstrukcijskih prebojev ter povecanje obstoje¢ih odprtin v objektu, ki ne presegajo ene tretjine
povrsine posameznega konstrukcijskega elementa in niso Sirsi od 2 m

povecanje obstojecih prebojev fasade stavbe do 2 m; velikost povecanja odprtine ne presega ene tretjine povrsine fasade

nov preboj fasade stavbe, pri cemer je ravnina fasade, na kateri se izvajajo preboji, oddaljena od meje zemljisca drugega
lastnika vec kot 2 m, velikost novih prebojev ne presega ene tretjine povrsine fasade in noben preboj ni SirSi od 2 m

vgradnjo dvigala v notranjosti objekta, s katerim se posega v nosilno konstrukcijo
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manjse povecanje prostornine, ki ne poveca bruto tlorisne povrSine objekta, ter pomeni izvedbo posameznih konstrukcijskih
elementov na objektu (izvedba fréade, vsaj z dveh strani odprt nadstreSek na obstojeci pohodni strehi, dvig obodnega zidu pod
posevno streho za visino horizontalne vezi za najvec 0,3 m, ipd.)

prizidavo nakladalnih ramp in klanéin

1]

izvedbo nepohodnega konzolnega nadstre$ka povrsine do 6 m 2
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1 SPLOSNO

Porocilo povzema stati¢no analizo obstojece nosilne konstrukcije strehe bivse strugarne in delavnice na
obmocdju ZelezniSkega muzeja.

Obravnavani objekt lahko razdelimo na dva osnovna dela in tri dodatne zunanje nadstresnice. Glavni
objekt je pravokotne tlorisne oblike dolzine 50,4 m in Sirine 12,9 m z viSino slemena dvokapne strehe 9,5m
nad terenom. Prizidek k glavnemu objektu se je izvedel kot podaljSek osnovnega objekta v dolzini cca. 20m.

Glavni objekt in prizidek imata razli¢ni zasnovi nosilne konstrukcije strehe:

e Prostorska lesena konstrukcija (glavni objekt)
e Jeklena pali¢na konstrukcija (prizidek)

Dimenzije nosilnih elementov streSne konstrukcije so povzete po dokumentu Porocilo o kontrolni stati¢ni
analizi s smernicami za sanacijo, ki ga je pripravilo podjetje Hisa NiSa, nacrtovanje in svetovanje d.o.o.
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Zaradi dotrajanosti obstojeCe streSne konstrukcije ter Stevilnih vidnih poskodb, ki so posledica
dolgotrajnega zamakanja je potrebna celovita sanacija obravnavanega objekta. Objekt v preteklosti ni bil
delezen zadostnega vzdrievalnega posega, kar je privedlo do postopnega poslabsSevanja stanja
konstrukcije.

V porocilu so podana navodila za sanacijo obstojece stresne konstrukcije ter za zamenjavo vseh elementov,
pri katerih je bila zaznana nezadostna nosilnost ali degradacija zaradi vlage.

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naroc¢nika, so pridrzane. Stran4 od 19
Porocilo se lahko reproducira samo v celoti.
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1.1 OPIS NOSILNE KONSTRUKCUE

1.1.1 Prostorska lesena konstrukcija (glavni objekt)

Gre za prostorsko tramovno konstrukcijo, ki jo predstavljajo pre¢na povezja dveh tipov na rastru cca.
3,25m. Tip 1 ima sredinsko podporo do tal objekta, tip 2 pa ima sredinsko podporo skrajsano in preko
posevnih rocic podprto na sredinsko podporo tipa 1. Pre¢na povezja podpirajo slemensko, vmesno in
kapno lego dimenzij pre¢nega prereza b/h=17/21 cm. Preko leg so izvedeni $pirovci pre¢nega prereza
b/h=12/15 cm.

Rocica BH12x15 cm
TIP1 TIP 2 TIP 1 TIP 2 TIP 1 TIP 2. TIP1 TIP 2 TIP1
. /’ A 0 e o

Rotica BH17x19 cm~~

Slika 1: VzdolZni prerez v osi C

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naroc¢nika, so pridrzane. Stran 5 od 19
Porocilo se lahko reproducira samo v celoti.
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Slemenska lega: BH17/21 cm\
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Slika 2: Pre¢no povezje tip 1

Stemenska lega: BH17/21 cm.
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Slika 3: Pre¢no povezje tip 2
Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na narocnika, so pridrzane. Stran 6 od 19
Porocilo se lahko reproducira samo v celoti.
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1.1.2 Jeklena pali¢na konstrukcija (prizidek)

Primarno nosilno konstrukcije strehe prizidka tvorijo Stirje prosto lezedi jekleni pali¢ni nosilci trikotne
oblike s slemenom visine priblizno 2.98 m in razponom 12.08 m. Spodnji pas pali¢ja je sestavljen iz dveh
UPNS8O profilov, zgorniji tlacni pas pa iz stirih kotnikov 50/50/5 mm. Srednja vertikala je sestavljena iz dveh
kotnikov 70/70/5 mm, vmesne vertikale iz kotnikov 50/50/5 mm, natezni diagonali pa iz stirih kotnikov
50/50/5 mm. Preko spodnjega nateznega pasu so izvedeni stropni nosilci dimenzije b/h=7,5/14,5 cm,
postavljeni na razmaku 0,8m. Pali¢je podpira lesene lege (slemenska, vmesna in kapna lega) dimenzij
b/h=17/23 cm. Preko leg so izvedeni $pirovci dimenzij b/h=10/10 cm postavljeni na rastru cca. 1m.

2xL50/50/5

o
&
A
&
&
2xL70/70/5 \

\

2l INDRO

Slika 4: Nosilni elementi pali¢ja

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naroc¢nika, so pridrzane. Stran7 od 19
Porocilo se lahko reproducira samo v celoti.
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2 PODLOGE ZA I1ZDELAVO NACRTA

2.1 NACRTI, ELABORATI IN POROCILA
[1] Nacrt arhitekture (LUZ d.d.)

[2] Analiza obstojece stre$ne konstrukcije — Zeleznigki muzej Ljubljana 2024/07 (Univerza v Ljubljani,
Biotehniska fakulteta)

[3] Elaborat za potrebe vzdrievanja zgradb (SZ-ZIP, d.0.0.)

[4] Porocilo o kontrolni stati¢ni analizi s smernicami za sanacijo nosilne streSne konstrukcije objektov
delavnice in strugarna Zelezniski muzej Ljubljana. (Hisa Nisa d.o.0.)

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naroc¢nika, so pridrzane. Stran 8 od 19
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3 OSNOVE ZA PROJEKTIRANIJE

3.1 STANDARDI EUROCODE

Dimenzioniranje nosilnih konstrukcij se izdela v skladu s skupino standardov Eurocode ter pripadajo¢imi
nacionalnimi dodatki. Krovni standardi so sledeci:

e  SIST EN 1990: Osnove projektiranja konstrukcij

e  SIST EN 1991: Vplivi na konstrukcije

e  SIST EN 1992: Projektiranje betonskih konstrukcij

e  SIST EN 1993: Projektiranje jeklenih konstrukcij

e SISTEN 1995: Projektiranje lesenih konstrukcij

e SIST EN 1996: Projektiranje zidanih konstrukcij

e  SIST EN 1997: Geotehnicno projektiranje

e  SIST EN 1998: Projektiranje potresno-odpornih konstrukcij

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naroc¢nika, so pridrzane. Stran 9 od 19
Porocilo se lahko reproducira samo v celoti.
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4 KONSTRUKCUSKI MATERIALI

4.1 KONSTRUKCUSKO JEKLO

Konstrukcijsko jeklo mora ustrezati zahtevam standarda SIST EN 10025, EN 10113, EN 10137, EN 10155 in
SIST EN 10164. Pri analizi obstojece konstrukcije je uposStevano konstrukcijsko jeklo razreda S235. Za vse
nove jeklene elemente se uporabi jeklo kakovosti $235 JO.

y=7850 kg/m3 (gostota)
E= 210 GPa (elasti¢ni modul)
G= 81 GPa (strizni modul)

v=0.30 (Poissonov kolic¢nik)
4.2 KONSTRUKCHSKILES

4.2.1 Projektne vrednosti nosilnosti lesa

Pri uporabi lesa je so projektne vrednosti nosilnosti odvisne od trajanja obtezbe. Z dolZino trajanja obtezbe
lesu pada nosilnost. Projektno vrednost se izracuna po spodnji enacbi.

fr
= k ] —
fd mod Y

Kjer sta:
Kmoa---modifikacijski faktor, ki je odvisen od trajanja obtezbe in
fi-..varnostni faktor za material.

Preglednica 1: Modifikacijski faktorji v odvisnosti od trajanja obtezbe

Trajanje obtezbe 1in 2. razred uporabnosti 3. rezred uporabnosti
Stalna 0,6 0,5
Dolgotrajna (do 10 let) 0,7 0,55
Srednje dolga (do 6 mesecev) 0,8 0,65
Kratkotrajna (do 1 tedna) 0,9 0,7
Trenutna 1,1 0,9

Preglednica 2: Varnostni faktorji za material

Vrsta lesa Varnostni faktor
masiven les, iverke, prikljucki 1,3
lepljen lameliran les 1,25
iz furnirjev lepljen les 1,2

Pri analizi obstojecCe konstrukcije je upostevan konstrukcijski les trdnostnega razreda C22. Za vse nove
elemente se uporabi konstrukcijski les trdnostnega razreda C24 oz. lepljen les trdnostnega razreda
GL24h.

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naro¢nika, so pridrZane. Stran 10 od 19
Porocilo se lahko reproducira samo v celoti.
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5 ANALIZA ZUNANIJIH VPLIVOV

V tem poglavju so predstavljeni vplivi na nosilno konstrukcijo z izjemo lasne teZe nosilne konstrukcije, ki je

avtomatsko zajeta v racunskem modelu.

5.1 LASTNA TEZA KONSTRUKCIJE

Specifi¢ne teze materialov, uporabljenih pri gradnji, so navedene v standardu SIST EN 1991-1-1.

Preglednica 3: Specificne teZe uporabljenih konstrukcijskih materialov

. 14
Material (kN/m?]
Nearmirani strjen beton 23.0
Nearmirani mokri beton v ¢asu susenja 25.0
Armirani strjen beton 25.0
Armirani mokri beton v ¢asu susenja 26.0
Konstrukcijsko jeklo 78.6
Les (suha smreka, srednjega trdnostnega razreda) 5.0

5.2 STALNA OBTEZBA

5.2.1 Prostorska lesena konstrukcija

Preglednica 4: ObteZba stropa

sloj d [cm] v [kN/m3] g [kN/m2]
Lesene deske 5 4,5 0,25
Tl (kamena volna) 20 1 0,20
Instalacije / / 0,10
Skupaj 0,55

Preglednica 5: ObteZba strehe
sloj d [ecm] y [kN/m3] g [kN/m?]

Opecna kritina / / 0,45
Letve 5 / 0,05
Opaz iz desk 2,2 4,5 0,10
Skupaj 0,60

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naro¢nika, so pridrZane.
Porocilo se lahko reproducira samo v celoti.
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5.2.2

Jeklena palicna konstrukcija

Preglednica 6: Obtezba stropa

sloj d [cm] y [kN/m3] g [kN/m?]
Leseni nosilci / / 0,05
Lesene deske 2,2 4,5 0,10
Tl (kamena volna) 20 1 0,20
Instalacije / / 0,10
Skupaj 0,45
Preglednica 7: ObteZba strehe
sloj d [cm] v [kN/m3] g [kN/m?]
Kritina / / 0,30
Precne letve 40/50 mm 5 / 0,05
VzdolZne letve 40/50 mm 5 / 0,05
Opaz iz desk 2,2 4,5 0,10
Spirovci+lege / / 0,10
Skupaj 0,60

5.3 VPLIVI KORISTNE OBTEZBE

Nivo koristne obteZzbe doloca standard SIST EN 1991-1-1. Investitor se lahko odloci za vecje obremenitve,

vendar mora o tem pisno obvestiti projektanta gradbenih konstrukcij. Obremenitve, manjse od tistih, ki jih

doloca standard, niso dopustne.

5.3.1 Koristna obtezba strehe pri vzdrzevanju

Na strehi je upostevana koristna obteZba pri vzdrievanju strehe, ki znasa 0,4 kN/m?.

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naro¢nika, so pridrZane.
Porocilo se lahko reproducira samo v celoti.
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5.4 OBTEZBA S SNEGOM

Vpliv snega na konstrukcijo je bil dolocen po standardu SIST EN 1991-1-3. Skladno z nacionalnim dodatkom
standarda SIST EN 1991-1-3: 2004/A101 se stavba nahaja v drugi alpski regiji A2.

alpska reglja 1

alpska reglja 2

alpska regija 3

alpska regija 4

54

mediteranska regifa 1

Slika 5: Karta regij za dolocitev karakteristicne obteZzbe snega na ravnih tleh za podrocje Slovenije po
SIST EN 1991-1-3: 2004/A101

Objekt se nahaja na nadmorski visini 310 m, za katero znasa karakteristicna obtezba snega na ravnih tleh:

310

5,=1.293 [1+ (%8)2] =1.293 [1+ (%)2] =1.52 kN/m?

5.4.1 Razporeditev obteZbe snega na strehi

Skladno s toc¢ko 5.2.(1) v SIST EN 1991-1-3 je potrebno upostevati dve osnovni porazdelitvi obtezbe —
nakopicen in nenakopicen sneg na strehi.

Projektna obtezba snega na strehah za trajna/zacasna projektna stanja se dolodi z naslednjo formulo:

s=u-C,-C sy,
kjer u predstavlja oblikovni koeficient obtezbe snega, faktorja C. in C: pa sta koeficienta izpostavljenostiin
toplotni koeficient. Koeficienti so odvisni od vrste in oblike strehe.

Koeficient izpostavljenosti C.

Koeficient izpostavljenosti C. se doloci skladno s tocko 5.2 (7) standarda SIST EN 1991-1-3. Za nas primer
velja:

C,=1.0

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naroc¢nika, so pridrzane. Stran 13 od 19
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Toplotni koeficient C;

Toplotni koeficient se uposteva za zmanjsanje obtezbe snega na strehah z veliko toplotno prevodnostjo
(> 1 W/m2K), zlasti pri steklenih strehah, kjer se sneg topi zaradi izgub. V vseh ostalih primerih velja C; =
1.0. Za nas primer velja:

C,=1.0
Oblikovni koeficent

Po tocki 5.3.2. (2) standarda SIST EN 1991-1-3 oblikovni koeficient za strehe z naklonom manjsim od 302
zna$a 0.8.

5.4.2 Celotna obtezba snega na strehi

Nenakopicen sneg na strehi:

s=u,-C,-C,-s, =0.8-1.0-1.0- 1.47 = 1.22 kN/m?

5.5 OBTEZBA VETRA

5.5.1 Osnovna hitrost vetra

Po standardu SIST EN 1991-1-4 se stavba nahaja v coni 1, in sicer na 310 m nadmorske viSine. Referencna hitrost vetra
tako znasa v, = 20 m/s.

ko) cona 1
20 m/s pod 8O0 m

25 m/s od 800 m do1600 m
30 m/sod 1600 m do 2000 m
o Ljubljanz 40 m/s nad 2000 m

- cona 2

25m/s pod 1600 m
30 m/s od 1600 m do 2000 m
40 m/snad 2000 m

- cona 3

30m/s

Slika 6: Referencna hitrost vetra za podrocje Slovenije

Osnovno hitrost vetra izracunamo po enacbi 4.1 tocke 4.2. standarda SIST EN 1991-1-4:
Vp = Cair * Cseason VUp,0

kjer je C4i vrednost smernega koeficienta, Cspqson Pa Vrednost faktorja letnega ¢asa. V nacionalnem
dodatku vrednosti nista posebej predpisani, zato se za priporoceni vrednosti privzame:

CdiT = 10
Cseason = 1.0
Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naroc¢nika, so pridrzane. Stran 14 od 19
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Osnovna hitrost vetra znasa torej:

v, =20m/s

5.5.2 Tlak pri najvedji hitrosti vetra

Izradun tlaka pri najvedji hitrosti vetra je prikazan v prilogi A in zna$a q,= 0,59 kN/m?2 Upostevana je
kategorija terena Il in viSina objekta 13 m.

5.5.3 Koeficient zunanjega tlaka cpe na dvokapno streho

Koeficenti zunanjega tlaka na dvokapno streho, s katerimi pomnozimo tlak pri najvedji hitrosti vetra g, so
za posamezna podrocja, podani v preglednici 6.

privetma stran zavetmna stran

\ /

\ / K ¥
ol4 F

o
c
X g
veter ®=0° G H = J | b
H :
o
w
4
e/I b 1 e=bali2h

manjs$a izmed vradnosti

k—s|ei10  p—e/10

b : $irina preéno na smer vetra

(b) smer vetra @ =0°

Slika 7: Shematski prikaz vetra na dvokapno streho

Preglednica 8: Priporocene vrednosti koeficientov zunanjega tlaka za dvokapne strehe

Podrocje F G H | J
Nagib (a) Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 | Cpe,1 Cpe,10 | Cpe,1
5o -1,70 -2,50 -1,20 -2,00 -0,60 -1,20 -0.60 0,20
0,00 0,00 0,00 ’ -0,60
15° -0,90 -2,00 -0,80 I -1,50 -0,30 -0,40 -1,00 -1,50
0,20 0,20 0,20 0,00 0,00 0,00
30° -0,50 -1,50 -0,50 I -1,50 -0,20 -0,40 -0,50
0,70 0,70 0,40 0,00 0,00
45° 0,00 0,00 0,00 -0,20 -0,30
0,70 0,70 0,60 0,00 0,00
60° 0,70 0,70 0,70 -0,20 -0,30
Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naroc¢nika, so pridrzane. Stran 15 od 19
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6 KOMBINACIJE VPLIVOV

Kombinacije vplivov so dolo¢ene v SIST EN 1991-1-1.

6.1 MEJNA STANJA NOSILNOSTI
e  Stalnain zacasna projektna stanja:

2j21Y6,jGrj "+ " VPP "+ " ¥01Qk1 "+ " Zi>170,i%0,i Qi
(6.1)

e Nezgodna projektna stanja:

Xjer Grj "+ " P+ Ay "+ (P ali ¥y 1)Qus "+ Kisy W2 i Qs
e  Potresno projektno stanje:
D1 G "+ " P "+ " Apgg "+ " Xin1 W2, Qi

6.2 MEJNA STANJA UPORABNOSTI
e  Karakteristicna kombinacija: »MSU-KAR«
jo1Grj "+ " P 4" Q"+ " Xis1 Poi Qi
e  Pogosta kombinacija: »MSU-POG«
je1Grj "+ " P 4" W10k "+ " Xis1 P, Qi
e Navidezno stalna kombinacija: »MSU-NAV«

Yiz1Grj"+"P"+" Xin1 W2, Qi

Preglednica 9: Kombinacijski faktorji ¥ za obteZbo stavbe po SIST EN 1990: 2004

OBTEZBA W, v, w,
Kategorija A: stanovanjske povrsine 0.7 0.5 0.3
Kategorija B: pisarne 0.7 0.5 0.3
ll;z;cﬁgorija C: prostori, kjer se zbirajo mnoZzice 0.7 0.7 06
Kategorija D: trgovine 0.7 0.7 0.6
Kategorija E: skladisc¢a 1.0 0.9 0.8
Kategorija F: vozila teze <=30 kN 0.7 0.7 0.6
Kategorija G: vozila teZze >30 kN in <60 kN 0.7 0.5 0.3
Kategorija H: nepovozne strehe 0.0 0.0 0.0
Sneg za n.v. (h>1000m) 0.7 0.5 0.2
Sneg za n.v. (h<1000m) 0.5 0.2 0.0
Veter 0.6 0.2 0.0
Temperatura (razen poZzar) v stavbah 0.6 0.5 0.0
Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naro¢nika, so pridrZane. Stran 16 od 19
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7 OMEJITEV POVESOV

Omejitve navpicnih pomikov konstrukcij so podane v SIST EN 1990 A101, preglednica N1.

Preglednica 10: Omejitve vertikalnih pomikov v mejnem stanju uporabnosti

Mejne vrednosti pri karakteristicni

Del konstrukcije kombinaciji
Wmax w; + w3
Strehe nasploh L/200* L /250
Pohodne strehe (ne le pri vzdrZevanju) L/ 250 L /300
Stropovi nasploh L /250 L /350
Strehe in stropovi, ki nosijo krhke obloge (npr. mavec), in zelo toge L /300 1/350
predelne stene
§trovaV|, I'<| p'odplra'Jg steb'rg, razenv p.r'|mer|h, Ce so ti upogibki L /400 L /500
izra¢unani pri celoviti analizi konstrukcije
V primeru, da je wWmax pomemben za videz konstrukcije L /250
Q© Q
W
Y Wiot
W.
v °
W3

Slika 8: Definicija navpicnih pomikov

Simboli imajo naslednji pomen:

W.... hadviSanje neobremenjenega konstrukcijskega elementa,

wi... zacetni del upogibka zaradi stalnih vplivov pri ustrezni kombinaciji,

w>... del upogibka zaradi dolgotrajnega delovanja stalne obtezbe,

ws... dodatni del upogibka zaradi spremenljivih vplivov pri ustrezni kombinaciji,

Wiot...celoten upogibek kot vsota w1, wy, in ws in

Wmax-.. konéni upogibek z upostevanjem nadvisanja (upogibek pod zveznico podpor).

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naro¢nika, so pridrZane.
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8 POVZETEK STATICNE ANALIZE Z NAVODILI ZA SANACIJO

Stati¢na analiza nosilne konstrukcije je bila opravljena s pomocjo programov Sofistik in Calculatis. V tem
poglavju so podani povzetki rezultatov in navodila za sanacijo. Podrobni rezultati stati¢ne analize so
prikazani v prilogah Bin C.

8.1 JEKLENA PALICNA KONSTRUKCUA

Na obmocju prizidka, kjer glavno nosilno konstrukcijo predstavljajo trikotna jeklena pali¢ja je bilo
ugotovljeno, da obstojedi Spirovci (b/h=10/10 cm) in obstojece lege (b/h=17/23 cm) niso sposobni prenesti
upostevanih obremenitev zato jih je potrebno zamenjati z mo¢nejSimi. Novi Spirovci naj bodo dimenzij
b/h=10/14 cm, nove lege pa b/h=20/28cm. Za vse nove lesene elemente naj se uporabi konstrukcijski les
trdnostnega razreda C24 oz. lepljen les trdnostnega razreda GL24h.

V nadaljevanju je bilo ugotovljeno da nekateri nosilni elementi jeklenega pali¢ja niso sposobni prenesti
upostevanih obremenitev zato so potrebne dolo¢ene predelave in ojacitve. Podrobna navodila za sanacijo
so podana na risbi DT.--.0001.

e Zaradi zagotavljanja uklonske stabilnosti elementov je potrebno zagotoviti medsebojno
povezanost sestavljenih prerezov.

e Ker je uklonska nosilnost spodnjega dela zgornjega tlacenega pasu (4xL50/50/5) prekoraéena je
potrebno element zapreti v Skatlo

e Zaradi prekoracenih nosilnosti je potrebno v vseh spojih pali¢ja zamenjati stare vijake kvalitete 4.6
z novimi vijaki enakih dimenzij, kvalitete 8.8. Pri dolocenih spojih je potrebno tudi dodatno
varjenje.

e Zaradi zagotavljanja trajnosti je treba v celoti obnoviti dotrajano protikorozijsko zascito vseh
elementov. Pri izboru protikorozijske zascite je treba upoStevati razred izpostavljenosti okolja C2
(HIGH) (SIST EN ISO 12944-2) in RAL po nacrtu arhitekture

Za vse nove jeklene elemente se uporabi jeklo kvalitete S235 JO. Pri izvedbi je potrebno upostevati
razred konstrukcije EXC2.

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naro¢nika, so pridrZane. Stran 18 od 19
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8.2 PROSTORSKA LESENA KONSTRUKCUA

Rezultati stati¢ne analize pri upostevanju obstojecih obtezb na objektu niso pokazali potrebe po ojaditvah
obstojecih nosilnih elementov. Znotraj dovoljenih so tako napetosti kot povesi konstrukcije. Kljub
navedenemu zaradi zagotavljanja boljSe stabilnosti in zmanjsanja napetosti v krajnih stebrih priporo¢amo,
da se na nivoju stropne konstrukcije stebre med seboj vzdolzno poveze s Skarjami prereza 2x 8/22 cm z
medsebojno oddaljenostjo Sirine stebra, ko je bilo Ze predlagano v porocilu o kontrolni stati¢ni analizi s
smernicami za sanacijo, ki ga je pripravilo podjetje Hisa Nisa, nacrtovanje in svetovanje d.o.o.

Pri pregledu obstojeCega stanja je bilo ugotovljeno, da so bile nekatere »rocice« precnega prereza
BH120x150 odstranjene. Manjkajoce rocice je treba v celoti nadomestiti.

Glede na izvedene preiskave stanja lesa (Analiza obstojece stresne konstrukcije — Zelezniki muzej
Ljubljana), ki so jih izvedli na Biotehniski fakulteti je nosilna lesena konstrukcija v celoti dobro ohranjena.
Anatomska analiza ter analiza gostote, dolo¢ene z izvle¢no silo vijaka, potrjujeta, da je konstrukcija
izvedena iz kakovostne smrekovine in jelovine. Rezultati analize mehanskih lastnosti kazejo na dobre
nosilne karakteristike uporabljenega lesa. lzmerjeni upogibni modul elasti¢nosti znasa priblizno 12.722
MPa (£15 %). V skladu s priporocili porocila Biotehniske fakultete je potrebno naslednje:

e QOdpraviti vse vire zamakanja skozi streho ali ovoje objekta.

e Zamenjati vse razkrojene plohe stropa

e Zamenjati dele tramov, ki so trhli ali se nahajajo manj kot 90 cm od zadnjih znakov trohnobe.

e Ves konstrukcijski les, ki je bil v stiku s trhlimi deli, je treba temeljito prebrizgati z biocidom
(priporoéeno baker-etanolaminsko sredstvo Silvanolin, nanos 200g/m2).

e LeZiS¢ain zidove v stiku z okuZenimi elementi je potrebno temeljito ocistiti in po potrebi obZgati z
odprtim plamenom.

e Prisotnost vodnega stekla lahko pospesi korozijo elementov zato se priporoca uporabo nerjavnih
spojnih elementov (vijaki, ojacitve)

Poleg razkroja tramov stropne konstrukcije je bil razkroj opaZzen tudi pri nekaterih krajnih podpornih
stebrih, ki leZijo na kratkih konzolah na obodni steni in podpornih »rocicah«. Te elemente je potrebno v
celoti odstraniti in zamenjati z novimi.

Povrsinska rjava trohnoba je bila opaZena tudi na enem od glavnih podpornih stebrov. Trohnoba je vidna
samo na eni stranici stebra. Pred zacetkom sanacije je potrebno preveriti globino razkroja lesa. Odstrani
se lahko najvec¢ 4 cm debel sloj-enostransko, v kolikor se pokaZe, da je potrebna globlja odstranitev ali
odstranitev iz vec strani je potreben posvet s pooblas¢enim inZenirjem in morebitne jeklene ojacitve.

Postopek sanacije povrsinske trohnobe:

e Mehansko odstraniti ves trhel in mehko razkrojen les

e Povrsino ocistiti do kompaktnega, trdega lesa

e Impregnirati z biocidom (priporoceno baker-etanolaminsko sredstvo Silvanolin, min.nanos
200g/m2).

Navodila za sanacijo so podana na risbi DT.--.0001.

Vse avtorske pravice, ki s pogodbo niso izrecno prenesene na naro¢nika, so pridrZane. Stran 19 od 19
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Pozicija:  Vse pozicije

ves

Izracun tlaka pri najvecji hitrosti
vetra

SIST EN'1991-1-4, SIST EN 1991-1-4/A101
Osnovna hitrost vetra

Referencna hitrost vetra
m
Vg i =20—
s
Smerni koeficient
Cairi=1
Koeficient letnih ¢asov

c 1

season

Osnovna hitrost vetra

+ 0,0 =20.00 %

VUp *=Cdir * Cseason

Srednja hitrost vetra

Kategorija terena: Il

Hrapavostna dolZina

29:=0.05 m

Minimalna in maksimalna viSina

Zmaw =200 T

Zo=0.05m

Faktor terena

0.07
ED)
k,:=0.19. =0.19
2011

Visina stavbe

z:=10m
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Pozicija:  Vse pozicije

Faktor hrapavosti terena

z Zmin
cT::if(z>zmin,kT-ln(—),kT-ln( )J:l.Ol
Z Z

Faktor hribovitesti

=1
Srednja hitrost vetra

Vi =Cp e Co» Vp=20.13 %

Tlak pri najvedji hitrost vetra
Turbulencni faktor

k=1
Standardna deviacija turbulence

o=k, v,k =3.80 1%

s
Vetrna turbulenca
Ty kl
I,:=if|z2>2,;,,—,——|=0.19
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2
k
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m
Osnovni tlak vetra
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faktor izpostavljenosti
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Tlak pri najvedji hitrost vetra
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PRILOGA B: STATICNA ANALIZA DELA STREHE Z JEKLENIMI PALICJI
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STRUGARNA 1/4

Jekleni del-obstojeci Spirovci Austria 08/12/2025
Storaenso Marko Stermecki - Checker
System
q,=1.20 [kN/m) q,=1.20 [kN/m)

LC1:self-weight structure

Section: Wooden beam 10/10; Material: C24 spruce; Service class: service class 1; Fire resistance class: R 0
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physics engineer. For more information see the Terms of Use.



STRUGARNA 2/4

Jekleni del-obstojeci Spirovci Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Utilization 119%
Moments [kNm] Shear force [kN]
min M=-3 25 [kNm] min Q=-4 64 [kN]
max M=1.82 [kNm] max Q=4.64 [kN]

Axial forces [kN]
min N=-2.26 [kN)
max N=2.26 [kN]

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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Flexural stress analysis

Myg = -3.25
My = 0.00
Neg = 2.26
Otg = 0.23
Omyd = 19.49
Omzd = 0.00

Shear stress analysis

Vg = 4.43

Tua = 0.66

Lateral torsional buckling analysis

My = -3.25
Myg = 0.00
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Buckling analysis
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24.00

24.00

14.00

9.69

18.02

18.02

2.30

1.59

24.00

21.00

14.54

18.02

18.02

24.00

21.00

14.54

18.02

18.02

110%

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

119%

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

115%

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

Winst = W[char]

Field Kger Limit Wimit Wealc.

[l [mm]  [mm]
1 0.6 L300 11.7 129
2 06 L/300 11.7 129

Wsin = W[char] + w[q.p.]*kdef

Field Kger Limit Wimit Wealc.

[l [mm]  [mm]
1 06 L/250 14.0 15.6
2 06 L/250 14.0 15.6

Whetfin = W[Q.p.] + w[q.p.]*kdef

Field Kger Limit Wimit Wealc.
[l [mm]  [mm]

1 06 L300 117 7.0

2 06 L/300 11.7 7.0

Ratio

111%

111%

Ratio

111%

111%

Ratio

60%

60%
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Jekleni del-obstojeci Spirovci Austria 08/12/2025
StoraeEnso Marko Stermecki - Checker
Support reaction
Load case category Kmod Av An By By Cy Cu
[kN]
self-weight structure 06 0.07 0.00 0.22 0.00 0.07 0.00

0.07 0.00 0.22 0.00 0.07 0.00

dead load 06 066 0.00 219 0.00 0.66 0.00

0.66 0.00 219 0.00 0.66 0.00

show load altitude <1.000 ma.s.l. 0.9 142 0.00 472 0.00 142 0.00

0.00 0.00 0.00 0.00 0.00 0.00

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis
and building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and
building physics related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the
software and all results for plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have
been verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the
software. Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso
Wood Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by
the software. Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the
compatibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence
is excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the
loss of programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the
International Sale of Goods (CISG).

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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Jekleni del-novi Spirovci Austria 08/12/2025
Storaenso Marko Stermecki - Checker
System
q,=1.20 [kN/m) q,=1.20 [kN/m)

LC1:self-weight structure

Section: Wooden beam 10/14; Material: C24 spruce; Service class: service class 1; Fire resistance class: R 0

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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Jekleni del-novi Spirovci Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Utilization 63%
Moments [kNm] Shear force [kN]
min M=-3 29 [kNm] min Q=-4 69 [kN]
max M=1.84 [kNm] max Q=4.69 [kN]

Axial forces [kN]
min N=-2.29 [kN]
max N=2.29 [kN]

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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* Jekleni del-novi Spirovci Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Flexural stress analysis Winst = W[char] 4
Myq = -3.29 kNm fmk = 24.00 N/mm? Field Ky Limit Wijmit Wcae. Ratio
M,q = 0.00 kNm fmkz 24.00 N/mm? [] [mm]  [mm]
Nia = 2.29 kN frok = 14.00 N/mm? 1 0.6 L/300 11.7 438 41%
Otg = 0.16 N/mm? fioa = 9.69 N/mm? 2 06 L/300 11.7 4.8 41%
Omyd = 10.06 N/mm? fry.a 16.85 N/mm?2 Win = w[char] + w[q.p.]*kdef v
Omza= 000 N/mm? =< fnza 18.02  N/mm? Field Ko Limit Wimg Weao Ratio
Shear stress analysis [ [mm]  [mm]
Vg = 4.39 kN fux= 2.30 N/mm? 1 06 L/250 140 58 41%
Tud = 0.47 N/mm? < f4= 1.59 N/mm? 2 06 L/250 140 58 41%
Lateral torsional buckling analysis Whetfin = W[Q.p.] + w[q.p.]*kdef v
Myq = -3.29 kNm fmk = 24.00 N/mm? Field Ky Limit Wjmit Wcac. Ratio
M,q = 0.00 kKNm [-] [mm]  [mm]
Ned = -2.29 kN fook = 21.00 N/mm? 1 06 L/300 11.7 26 23%
Ocd = 0.16 N/mm? food = 14.54  N/mm? 2 06 L/300 11.7 26 23%
Omyd = 10.06 N/mm? fyd = 16.85 N/mm?
Omzd = 0.00 N/mm? < fn.4= 18.02 N/mm?
Buckling analysis
Myq = -3.29 kNm fmk = 24,00 N/mm?
M4 = 0.00 kNm
Ned = -2.29 kN fook = 21.00 N/mm?
Ocd = 0.16 N/mm? fo0d = 14.54  N/mm?
Omyd = 10.06 N/mm? fryd = 16.85 N/mm?
Omzd = 0.00 N/mm? < fn.q= 18.02 N/mm?

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building

physics engineer. For more information see the Terms of Use.
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Jekleni del-novi Spirovci Austria 08/12/2025
StoraeEnso Marko Stermecki - Checker
Support reaction
Load case category Kmod Av An By By Cy Cu
[kN]
self-weight structure 06 009 0.00 031 000 0.09 0.00

0.09 0.00 0.31 0.00 0.09 0.00
dead load 06 066 0.00 219 0.00 0.66 0.00
0.66 0.00 219 0.00 0.66 0.00
snow load altitude < 1.000 ma.s.l. 0.9 142 0.00 472 0.00 1.42 0.00

0.00 0.00 0.00 0.00 0.00 0.00

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis
and building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and
building physics related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the
software and all results for plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have
been verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the
software. Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso
Wood Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by
the software. Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the
compatibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence
is excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the
loss of programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the
International Sale of Goods (CISG).

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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Jekleni del-obstojece lege Austria 08/12/2025
Storaenso Marko Stermecki - Checker
System
4:=4.40 [kh/m] 4:=4.40 [kN/m] LC3:snow load altitude < 1.000 m as.|
L L h 4
q.=2.16 [kN/m] q.=2.16 [kN/m] LC2:dead load
4 , 4
91=0.20 (kN/m] 41=0.20 (kN/m) LC1:self-weight structure
¥ 3 ¥
% Field 1 N Field 2 PiaN
. VA2 77
p i 7
~ 4.500 (m] o 5320 [m] i
Section: Wooden beam 17/23; Material: C24 spruce; Service class: service class 1; Fire resistance class: R 0
Utilization 146%

40.00

-20.00

Moments [kNm]

min M=-30.09 [kNm]
max M=21.18 [kNm]

20.00

40.00

> o

© 2025 - Calculatis by Stora Enso - Version 8.03.0

40.00—

-20.00—|

Shear force [kN]

min Q=-28 69 [kN]
max Q=31.67 [kN]

20.00—

40.00-

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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* Jekleni del-obstojece lege Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Flexural stress analysis 121% Winst = W[char] x
Myq = -30.09 kNm fmk = 24.00 N/mm? Field Ky Limit Wijmit Wcae. Ratio
M,q = 0.00 kNm fmkz = 24.00 N/mm? [] [mm]  [mm]
Nia = 0.00 kN frok = 14.00 N/mm? 1 06 L/300 150 57 38%
Otg = 0.00 N/mm? fioa = 9.69 N/mm? 2 0.6 L300 17.7 182 102%
Omyd = 20.07 N/mm? fyd = 16.62 N/mm?2 Win = w[char] + w[q.p.]*kdef x
Omza= 000 N/mm? > fnza = 16.62  N/mm? Field Ko Limit Wimg Weao Ratio
Shear stress analysis [ [mm]  [mm]
Vg = 29.42 kN fuk = 2.30 N/mm? 1 06 L/250 18.0 6.9 38%
Tud = 1.13 N/mm? < f4= 1.59 N/mm? 2 06 L/250 21.3 220 103%
Lateral torsional buckling analysis 146% Whetfin = W[Q.p.] + w[q.p.]*kdef v
Myq = -30.09 kNm fmk = 24.00 N/mm? Field Ky Limit Wjmit Wcac. Ratio
M,q = 0.00 kKNm [-] [mm]  [mm]
Nea = 0.00 kN feox = 21.00 N/mm? 1 0.6 L/300 150 3.2 21%
Ocd = 0.00 N/mm? food = 14.54  N/mm? 2 06 L300 17.7 101 57%
Omyd = 20.07 N/mm? fyd = 16.62 N/mm?
Omzd = 0.00 N/mm? > fn.4= 16.62 N/mm?
Buckling analysis 121%
Myq = -30.09 kNm fmk = 24,00 N/mm?
M4 = 0.00 kNm
Ned = 0.00 kN fook = 21.00 N/mm?
Ocd = 0.00 N/mm? fo0d = 14.54  N/mm?
Omyd = 20.07 N/mm? fryd = 16.62 N/mm?
Omzd = 0.00 N/mm? > fq.q= 16.62 N/mm?

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building

physics engineer. For more information see the Terms of Use.
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Jekleni del-obstojece lege Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Support reaction
Load case category Kmod Av By Cy
[kN]
self-weight structure 06 031 1.21 0.41

0.31 1.21 0.41
dead load 06 3.38 13.33 4.50
3.38 13.33 450
snow load altitude < 1.000 ma.sl. 09 6.89 27.16 9.16

0.00 0.00 0.00

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis
and building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and
building physics related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the
software and all results for plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have
been verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the
software. Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso
Wood Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by
the software. Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the
compatibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence
is excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the
loss of programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the
International Sale of Goods (CISG).

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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Storaenso Marko Stermecki - Checker
System
4:=4.40 [kh/m] 4:=4.40 [kN/m] LC3:snow load altitude < 1.000 m as.|
L L 3
q.=2.16 [kN/m] q.=2.16 [kN/m] LC2:dead load
4 L 4 X
91=0.28 (kN/m) 41=0.28 (kN/m) LC1:self-weight structure
¥ 3 ¥
% Field 1 N Field 2 PiaN
. VA2 77
p i 7
~ 4.500 (m] o 5320 [m] i
Section: Wooden beam 20/28; Material: C24 spruce; Service class: service class 1; Fire resistance class: R 0
Utilization 70%

40.00 Moments [kNm]

-20.00

min M=-30.44 [kNm] 4000

max M=21.43 [kNm]

-20.00—|

20.00 Y

40.00

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Shear force [kN]

min Q=-29.03 [kN]
max Q=32.04 [kN]

.

40.00-

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.



¥

StoraEnso

STRUGARNA

Jekleni del-nove lege

Marko Stermecki

Austria

- Checker

2/3

08/12/2025

Flexural stress analysis

My = -30.44
Myg = 0.00
Neg = 0.00
O = 0.00
Omyd = 11.65
Omzd = 0.00

Shear stress analysis

Vg = 29.27

Tua = 0.78

Lateral torsional buckling analysis

My = -30.44
Myg = 0.00
Neg = 0.00
Ood = 0.00
Omyd = 11.65
Omzd = 0.00

Buckling analysis

My = -30.44
Myg = 0.00
Nog = 0.00
Ood = 0.00
Omyd = 11.65
Omze=  0.00

kNm

kNm

kN

N/mm?2

N/mm?2

N/mm?

kN

N/mm?

kNm

kNm

kN

N/mm?2

N/mm?

N/mm?

kNm

kNm

kN

N/mm?2

N/mm?2

<

<

feok =
fe04d =
fm,y,d =

fm,z,d =
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24.00

24.00

14.00

9.69

16.62

16.62

2.30

1.59

24.00

21.00

14.54

16.62

16.62

24.00

21.00

14.54

16.62

16.62

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

Winst = W[char]

Field Kger Limit Wimit Wealc.

[l [mm]  [mm]
1 06 L/300 15.0 2.7
2 06 L/300 17.7 8.7

Wsin = W[char] + w[q.p.]*kdef

Field Kger Limit Wimit Wealc.
[l [mm]  [mm]

1 06 L/250 18.0 3.3

2 06 L/250 21.3 105

Whetfin = W[Q.p.] + w[q.p.]*kdef

Field Kger Limit Wimit Wealc.
[l [mm]  [mm]

1 06 L/300 150 1.5

2 06 L/300 17.7 4.9

Ratio

18%

49%

Ratio

18%

49%

Ratio

10%

28%
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Jekleni del-nove lege Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Support reaction
Load case category Kmod Av By Cy
[kN]
self-weight structure 06 044 173 0.58

044 1.73 0.58

dead load 06 338 13.33 4.0

3.38 13.33 4.50

show load altitude <1.000 ma.s.l. 0.9 6.89 27.16 9.16

0.00 0.00 0.00

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis
and building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and
building physics related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the
software and all results for plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have
been verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the
software. Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso
Wood Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by
the software. Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the
compatibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence
is excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the
loss of programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the
International Sale of Goods (CISG).

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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Porocilo se lahko reproducira samo v celoti.



STRUGARNA 1/4

Leseni del-obstojeci Spirovci Austria 08/12/2025
Storaenso Marko Stermecki - Checker
System
q.=1.32 [kN/m| q.=1.32 [kN/m] q,=1.32 [kN/m]

LC1:self-weight structure

Section: Wooden beam 12/15; Material: C24 spruce; Service class: service class 1; Fire resistance class: R 0

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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Leseni del-obstojeci Spirovci Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Utilization 42%
Moments [kNm] Shear force [kN]

min M=-2.97 [kNm)
max M=2.07 [kNm]

min Q=-4.37 [kN]
max Q=4 87 [kN]

Axial forces [kN]
min N=-2.81 [kN]
max N=2.52 [kN]

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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* Leseni del-obstojeci Spirovci Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Flexural stress analysis Winst = W[char] 4
Myq = -2.97 kNm fmk = 24.00 N/mm? Field Ky Limit Wijmit Wcae. Ratio
M,q = 0.00 kNm fmkz 24.00 N/mm? [] [mm]  [mm]
Nia = 2.52 kN frok = 14.00 N/mm? 1 0.6 L/300 8.0 0.6 7%
Otg = 0.14 N/mm? fioa = 9.69 N/mm? 2 06 L/300 113 1.4 12%
Omyd = 6.61 N/mm? fry.a 16.62 N/mm? 3 06 L/300 11.3 37 33%
Omzd = 0.00 N/mm? < fy.4 17.37  N/mm? Wi = W[char] + w[q.p.]*kdef v
Shear stress analysis Field Ky Limit Wyt Weao Ratio
Vg = 4.52 kN fuk = 2.30 N/mm? [] [mm]  [mm]
Tud = 0.38 N/mm? < f4= 1.59 N/mm? 1 06 L/250 9.6 0.7 8%
Lateral torsional buckling analysis 2 06 L2250 136 17 12%
M, q = 297 KNm foe = 2400  N/mm? 3 06 L/250 136 4.6 34%
M,q = 0.00 kNm Whetfin = W[Q.p.] + w[q.p.]*kdef v
Ned = -2.81 kN fook = 21.00 N/mm? Field Kger Limit Wjmit Wcae. Ratio
Ocd = 0.16 N/mm?2 feo0d = 14.54 N/mm? [-] [mMm]  [mm]
Omyd = 6.61 N/mm? fyd = 16.62 N/mm? 1 0.6 L/300 8.0 0.4 5%
Omzd = 0.00 N/mm? < fn.4= 17.37  N/mm? 2 06 L/300 113 0.9 8%
Buckling analysis 3 06 L300 113 23 21%
Myq = -2.97 kNm fmk = 24,00 N/mm?
M4 = 0.00 kNm
Ned = -2.81 kN fook = 21.00 N/mm?
Ocd = 0.16 N/mm? fo0d = 14.54  N/mm?
Omyd = 6.61 N/mm? fryd = 16.62 N/mm?
Omzd = 0.00 N/mm? < fnz4= 17.37  N/mm?

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building

physics engineer. For more information see the Terms of Use.
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Leseni del-obstojeci Spirovci Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Support reaction
Load case category Kmod By By Cy Ch Dy Dn
[kN]
self-weight structure 06 025 0.00 035 000 0.12 0.00

025 0.00 035 0.00 0.12 0.00

dead load 06 178 0.00 256 0.00 0.86 0.00

1.78 0.00 256 0.00 0.86 0.00

show load altitude <1.000 ma.s.l. 0.9 313 0.00 450 0.00 1.52 0.00

0.00 0.00 0.00 0.00 0.00 0.00

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis
and building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and
building physics related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the
software and all results for plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have
been verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the
software. Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso
Wood Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by
the software. Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the
compatibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence
is excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the
loss of programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the
International Sale of Goods (CISG).

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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STRUGARNA
Leseni del-obstojece lege Austria 08/12/2025
Storaenso Marko Stermecki - Checker
System
4:=3.90 [kN/m] 4:=3.90 [kN/m] LC3:snow load altitude < 1.000 mas.|
y 3 3
q.=1.95 [kN/m] q.=1.95 [kN/m] LC2-dead load
¥ ¥ X
v=0.18 (kN/m) G=0.13 (kh/m) LC1:self-weight structure
¥
% Field 1 iaN Field 2 PiaN
/ 77;/ ;;;/
p ? 7
™ 3.250 [m] o 3.250 [m] i
Section: Wooden beam 17/21; Material: C24 spruce; Service class: service class 1; Fire resistance class: R 0
Utilization 55%
2000 Moments [kNm] 2000 Shear force [kN]
min M=-11.52 [kNm] min Q=-17.72 [kN]
max M=6.45 [kNm] max Q=17.72 [kN]
1%, !

mno}

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building

© 2025 - Calculatis by Stora Enso - Version 8.03.0
physics engineer. For more information see the Terms of Use.



STRUGARNA

* Leseni del-obstojece lege

Storaenso Marko Stermecki

Austria

- Checker

2/3

08/12/2025

Flexural stress analysis

Mya = -11.52 kNm fnk =

M,q = 0.00 kNm fkz =
Nt,d = 0.00 kN ft,O,k =
Otg = 0.00 N/mm?2 ft,O,d =
Omyd = 9.22 N/mm?2 fya =
Omzd = 0.00 N/mm? < fh.4=

Shear stress analysis

Vg = 15.89 kN fuk =

Tvd = 0.67 N/mm? < f,4=

Lateral torsional buckling analysis

Myq = -11.52 kNm fmk =
M,q = 0.00 kNm

Nea = 0.00 kN fook =
Ocd = 0.00 N/mm?2 feo0d =
Omyd = 9.22 N/mm? fyd =
Omzd = 0.00 N/mm? < fn.4=

Buckling analysis

Myq = -11.52 kNm fmk =
M,q = 0.00 kNm

Ned = 0.00 kN fook =
Ocd = 0.00 N/mm? feod =
Omyd = 9.22 N/mm? fryd =
Omzd = 0.00 N/mm? < fnz4=

© 2025 - Calculatis by Stora Enso - Version 8.03.0

24.00

24.00

14.00

9.69

16.62

16.62

2.30

1.59

24.00

21.00

14.54

16.62

16.62

24.00

21.00

14.54

16.62

16.62

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

Winst = W[char]

Field Kger Limit Wimit Wealc.
[l [mm]  [mm]

1 0.6 L/300 10.8 25

2 0.6 L/300 108 25

Wsin = W[char] + w[q.p.]*kdef

Field Kger Limit Wimit Wealc.
[l [mm]  [mm]

1 06 L/250 13.0 3.0

2 06 L250 13.0 3.0

Whetfin = W[Q.p.] + w[q.p.]*kdef

Field Kger Limit Wimit Wealc.
[l [mm]  [mm]

1 06 L/300 108 1.4

2 06 L/300 108 1.4

Ratio

23%

23%

Ratio

23%

23%

Ratio

13%

13%

Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building

physics engineer. For more information see the Terms of Use.
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Leseni del-obstojece lege Austria 08/12/2025
Storaenso Marko Stermecki - Checker
Support reaction
Load case category Kmod Av By Cy
[kN]
self-weight structure 06 022 0.73 0.22

022 073 022
dead load 06 238 7.92 2.38
238 792 238
snow load altitude < 1.000 ma.s.l. 0.9 475 1584 4.75

0.00 0.00 0.00

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis
and building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and
building physics related to timber structures. The user of the software is obliged to check all input values, no matter if they were given by the user or given by default by the
software and all results for plausibility.

The use of the results of the software should not be relied upon as the basis for any decision or action. Any use of results of the software is only allowed, if the results have
been verified and approved regarding completeness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the
software. Any modification of those are not allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso
Wood Products GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data created by
the software. Stora Enso Wood Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpose or for the
compatibility of the software with the ones of third party producers or providers.

Stora Enso Wood Products GmbH is only liable for damages caused by gross negligence or intent through Stora Enso Wood Products GmbH; the liability for slight negligence
is excluded. This does not apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational failures or the
loss of programs and/or data of the user’s data processing system.

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the
International Sale of Goods (CISG).

© 2025 - Calculatis by Stora Enso - Version 8.03.0
Any use of results of the software is only allowed, if the results have been verified and approved regarding completeness and correctness by a project structural/building
physics engineer. For more information see the Terms of Use.
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Strugarna in delavnica na obmo&ju muzeja SZ
Prostorska lesena konstrukcija
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Prostorska lesena konstrukcija
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(]
S
< -
—
(W]
S g _|
© 2 ®
®
(]
©o _|
©
(]
® _|
<
(]
©o _|
N
-12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 m
| | | | | | | |
Z Sector of system Group 200 M1:091
LXY Beam Elements , Shear force Vz, Loadcase 102 MSN , 1 cm 3D = 0.76953 kN (Min=-0.44) X : 0.502
Y * 0.906
(Max=0.45) Z * 0.962
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SOFiSTiK 2023-12.0 GRAPHIC - GRAPHICS FOR FINITE ELEMENTS 2025-12-08

Strugarna in delavnica na obmo&ju muzeja SZ
Prostorska lesena konstrukcija

10.00

8.00

6.00

4.00

2.00

0.00

-14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 m

z Sector of system Group 300 M1: 110
LXY Beam Elements , Normal force Nx, Loadcase 182 MSN , 1 cm 3D = 76.953 kN (Min=-45.0) 502

)
0.906
(Max=-0.1) 0.962

10.00
|

-12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 m

Z Sector of system Group 300 M1 : 1e6
LXY Beam Elements , Bending moment My, Loadcase 102 MSN , 1 cm 3D = 0.76953 kNm
(Min=-0.22) (Max=0.53)
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Strugarna in delavnica na obmo&ju muzeja SZ
Prostorska lesena konstrukcija
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(]
o _|
~
(]
©o _|
s
-14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 4.00 m
| | | | | | | | | |
z Sector of system Group 300 M1: 113
LXY Beam Elements , Shear force Vz, Loadcase 182 MSN , 1 cm 3D = ©0.30781 kN (Min=-0.36) :;: g-ggé
(Max=0.38) 7 * 0.962
(]
S
s
(]
o _|
o
6.0
6.7
0.3
6.6] ©
6.3 e —
6.7 : ©
6.8
6.6|
] : 6.0
6.5 7.0 7
| 6.5 o
o _|
<
6.3
6.7
(]
© _|
~
-14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 m
| | | | | | | |
Z Sector of system Group 400 M1 100
LXY Beam Elements , Normal force Nx, Loadcase 102 MSN , 1 cm 3D = 7.6953 kN (Max=7.0) X : 0.502
Y * 0.906
Z * 0.962
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Strugarna in delavnica na obmo&ju muzeja SZ
Prostorska lesena konstrukcija
S
s
S _|
®
-0.73
9.10 1.88 S _|
_2,16 ©
. _0. 241
0.07 0 .44
-0.35 0.15
(]
0.15 3 —
0.31
S _|
~
S _|
-14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 2.00° m
| | | | | | | | | |
7 Sector of system Group 400 M1: 111
LXY Beam Elements , Bending moment My, Loadcase 182 MSN , 1 cm 3D = 3.0781 kNm (Min=-2.19) X : 0.502
Y * 0.906
(Max=1.93) Z * 0.962
g _|
®
m
ros n
Aff: . ®
[ ®
Y| I N | <
—
Jooo
<
s K
®
‘ A 0.55 g _|
| i :
J
|
[
o
N
-12.00 -10.00 -8.00 -6.00 -4.00 2.00 2.00 m
| | | | | |
Z Sector of system Group 400 M1: 96
LXY Beam Elements , Shear force Vz, Loadcase 102 MSN , 1 cm 3D = 1.5391 kN (Min=-0.90) X : 0.502
Y * 0.906
(Max=1.12) Z * 0.962
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Strugarna in delavnica na obmo&ju muzeja SZ
Prostorska lesena konstrukcija

-11.73] s
-31.% ]
-27.20p"
-31.6{F"
-11.31F -13.1
-33.7 °
©o _|
-29.2 <
-33.7
-13.2
-43.2
-37.1 N
-42.6 -43.51lY; <7
-21.3 ] W
‘ -43. e’tr -100.5
-57.0 ®
© _|
~
g
-209.7 S
S
-111. 8
-210.1
-112.2 ©
®
N
-14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 m
| | | | | | | | |
z Sector of system Group 500 M1: 115
LXY Beam Elements , Normal force Nx, Loadcase 102 MSN , 1 cm 3D = 307.81 kN (Min=-210.1) X : 0.502
Y * 0.906
(Max=-11.3) Z * 0.962
......... S _|
e >>--
G
o S _|
.0 $
_0.04 e
-0.31 .
® _|
-0.38 ¥
f-e.11
S _|
~
1.31
-1.45 0.3 § _
0.36 @
A 2
N
-14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 4.00 m
| | | | | | | | | |
Z Sector of system Group 500 M1: 115
LXY Beam Elements , Bending moment My, Loadcase 182 MSN , 1 cm 3D = 1.5391 kNm (Min=-1.66) X : 0.502
Y * 0.906
(Max=1.66) Z * 0.962
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Prostorska lesena konstrukcija
(]
©o _|
_________ ®
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~
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-16
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-14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 4.00 m
| | | | | | | | | |
z Sector of system Group 500 M1 : 116
LXY Beam Elements , Bending moment Mz, Loadcase 102 MSN , 1 cm 3D = ©.76953 kNm X i 0.502
Y * 0.906
(Min=-0.17) (Max=0.97) 7 % 0.962
TR ® S |
-\—1 S o
IS o
- >"' ™M 1
= < b
= S N
[ [ ~ ®
] I~ ®- (S
S © © ©
©
— N
tn = 4
© ) )
© S _|
5 >
-91 N
7
35
1] .
i S _|
® ~
1
o I@
—
i
<Al 8§
B X :
A 2
]
-14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 4.00 m
| | | | | | | | | |
Z Sector of system Group 500 M1: 115
LXY Beam Elements , Shear force Vy, Loadcase 182 MSN , 1 cm 3D = ©.76953 kN (Min=-0.22) X : 0.502
Y * 0.906
(Max=0.95) Z * 0.962
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Strugarna in delavnica na obmo&ju muzeja SZ
Prostorska lesena konstrukcija
--------- S
_o.o8l N ©
©
901 P
S 0.60
(o] [
— ®
. o _|
b 0 %
N
0.1 Q
-0.75 ® %
[
&)} W ©
- S
S|, -0.80 N
oy
0.80
S _|
~
-0.02 S _|
S
S
N
-14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 0.00 2.00 4.00 m
| | | | | | | | | |
z Sector of system Group 500 M1 115
LXY Beam Elements , Shear force Vz, Loadcase 102 MSN , 1 cm 3D = 0.76953 kN (Min=-0.99) X : 0.502
Y * 0.906
(Max=9.99) Z * 9.962
S _|
<
S _|
~
S _|
s
S
8
-10.00 -8.00 -6.00 -4.00 -2.00 0.00 m
| | | | | |
Z Sector of system Group 600 M1:77
LXY Beam Elements , Normal force Nx, Loadcase 102 MSN , 1 cm 3D = 76.953 kN (Min=-79.5) X : 0.502
Y * 0.906
(Max=-78.5) Z * 0.962
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Strugarna in delavnica na obmo&ju muzeja SZ
Prostorska lesena konstrukcija

(]
©o _|
<
(]
o _|
~
(o]
® _|
S
(]
S
K
-10.00 -8.00 -6.00 -4.00 -2.00 0.00 m
| | | | | |
z Sector of system Group 600 M1:77
LXY Beam Elements , Bending moment My, Loadcase 182 MSN , 1 cm 3D = ©.30781 kNm (Max=0.33) :;: gggé
Z * 6.962
(o]
® _|
<
(]
o _|
~
(]
o _|
S
(o]
[S]
N
-10.00 -8.00 -6.00 -4.00 -2.00 0.00 2,00 m
| | | | | | |
Z Sector of system Group 600 M1:81
LXY Beam Elements , Shear force Vz, Loadcase 182 MSN , 1 cm 3D = ©0.30781 kN (Min=-0.30) :;: gggé
(Max=0.30) 7 * 0.962
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Tehnicni prikazi

St. risbe

Ime risbe

DT.--.0001

Sanacija jeklenih palicij

DT.--.0002

Sanacija lesene nosilne konstrukcije

Vse avtorske pravice, ki niso s pogodbo izrecno prenesene na naroc¢nika, so pridrzane. Porocilo se lahko reproducira samo v celoti.




Vsebina nadrta je last podjetja ELEA iC d.o.0. Vse avtorske pravice, ki niso s pogodbo prenesene na narocnika, so pridrZzane. Brez pisne odobritve reprodukcija ni dovoljena.

Pogled na palicje

Merilo: 1 : 50

Ojacitev nosilca

C.01in C.02 (glej detajl)

|
BM.02 med spoji

/ ‘
BM.05: 2xL50/50/5” || |

BM.04: 2xL70/70/5

Ojacitev nosilca BM.02
Merilo:1:5

O © =4

794 a=4mm

a=4mm /7 a=4mm

|
Ojacitev nosilca BM.02 med spoji

C.01inC.02 (glej‘detajl)

1 I

7 C.05

// S Pz

® O

SANACUE SPOJEV

SPOJ

Merilo

C.01

:1:10
= //36\% )
N
N
//// ,Q’E P
= /%w =
=X _ ~
///// : - X = -
— /// - f ~ ) =
; /EE B - é(%¢ = \
— /'f'E _— - \ T v .
— e——Prikljuna plo€evina t=8mm
= \
® @D BM.01: 2xUPN8O

BM.01: 2xUPN80

Odstranitev morebitnege obstojecega in
izvedba novega kotnega zvara a=4mm,

obojestransko

ZAMENJAVE OBSTOJECIH VIJAKOV

BM.01

+ Obstojeci vijaki 2xM16 4.6
* Zamenjava v vijake 2xM16 8.8

BM.02

* Obstojedi vijaki 6xM12 4.6
+ Zamenjava v vijake 6xM12 8.8

SPOJ

Merilo

C.03

:1:10
fPrikIjuéna plo€evina t=8mm
~ ~
- A\ h N
g [N
_ = ® \ / - \&‘* A q
T © = e NL® U ®
_— = ® AN ~ X
_— - c)// e - AN - ~ \\\\

—~ 6\6\/ ® S §/,40 S
_ P N 202,
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BM.04: 2xL70/70/5

ZAMENJAVE OBSTOJECIH VIJAKOV
BM.02

Obstojedi vijaki 4xM12 4.6
Zamenjava v vijake 4xM12 8.8

BM.04

Obstojecdi vijaki 2xM12 4.6
Zamenjava v vijake 2xM12 8.8

AN
A

A

S

~

S

~ \15\0/\55/5\\ N

~

A

\ [ *‘ PL 80/80/5
, P / E é

AN

| —PL 60/60/5

Ny

iPL 80/80/5

@ @ BM.02, BM.03: 4xL50/50/5

SPOJ C.02 "
Merilo: 1: 10 e

Dodatna plo¢evina b/h/t=250/75/6 mm,
varjena na oba profila po celotnem
obodu s kotnim zvarom a=4mm

< \\éﬂ\\j\\\\
N \\\.\03'\\\\\\
e
X \\\/5
_ S 0

Odstranitev morebitnege obstojedega in Prikljucna ploCevina t=8mm

izvedba novega kotnega zvara a=4mm,
obojestransko

BM.05: 2xL50/50/5 | @

ZAMENJAVE OBSTOJECIH VIJAKOV

BM.02, BM.03
* Obstojeci vijaki 4xM12 4.6
* Zamenjava v vijake 4xM12 8.8

BM.05

* Obstojeci vijaki 2xM12 4.6
» Zamenjava v vijake 2xM12 8.8

SPOJ C.04

Merilo:1: 10
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R . L
I N \0/5\\\\\ o ////“\0/ -~
IR L | PG
Odstranitev morebitnege obstojeegain [ ° Py
izvedba novega kotnega zvara a=4mm, NE N2 e < e~
obojestranskg ? x N < \j | ] X } / S Priklju¢na plo¢evina t=8mm
BM.01: 2xUPN80O @ @ @ @ BM.01: 2xUPN80O

%V 250 \
7 1
Dodatna plo¢evina b/h/t=250/75/6 mm,

varjena na oba profila po celotnem
obodu s kotnim zvarom a=4mm

ZAMENJAVE OBSTOJECIH VIJAKOV

BM.01
+ Obstojeci vijaki 2xM16 4.6
* Zamenjava v vijake 2xM16 8.8

BM.03
+ Obstojeci vijaki 4xM12 4.6
» Zamenjava v vijake 4xM12 8.8

BM.04
* Obstojeci vijaki 2xM12 4.6
+ Zamenjava v vijake 2xM12 8.8

Plo¢evina PL3150/110/5 mm, privarjena na spodnjo in

zgornjo pasnico
z vzdolzZnim enostranskim kotnim zvarom a=4mm

Na nosilcu se izvede tudi povezave po spodnjih shemah

POVEZAVE SESTAVLIENIH PREREZOV

Povezave se izvede na max. razdalji 0,5m, uporabi se kotne zvare a=4mm

% ;Mlz 8.8 J[J(lvuz 8.8

PL 80/80/5
BM.05: 2xL50/50/5

\
PL 80/80/5
BM.04: 2xL70/70/5

SPOJ C.05

PL 80/80/5

=

PL 80/80/5
BM.01: 2xUPN80

Merilo:1: 10
LN
S~
o
LN
S~
o
il
x
(gl
i
=
=
- Odstranitev morebitnege obstojecega in
Prikljucna ploCevina t=8mm —___ '/« N izvedba novega kotnega zvara a=4mm,
o BN obojestransko
/// 74 \\
/ : N
BM.01: 2xUPN80 o & o & BM.01: 2xUPN80
N 250

ZAMENJAVE OBSTOJECIH VIJ

BM.01
» Obstojeci vijaki 2xM16 4.6
* Zamenjava v vijake 2xM16 8.8

BM.05
* Obstojedi vijaki 2xM12 4.6
* Zamenjava v vijake 2xM12 8.8

7
\\Dodatna plocevina b/h/t=250/75/6 mm,

varjena na oba profila po celotnem
obodu s kotnim zvarom a=4mm

AKOV

OPOMBE

¢ Vsi novi elementi jeklene konstrukcije so predvideni v kvaliteti $235 JO.
¢ Priizvedbi je potrebno upostevati razred konstrukcije EXC2 (SIST EN 1090-2) in razred okolja C2 (HIGH)
(SIST EN 1SO 12944-2).

Jeklena konstrukcija mora biti izdelana v skladu s standardom SIST EN 1090-1 in SIST EN 1090-2.

¢ Konstrukcijsko jeklo mora biti v skladu s standardom SIST EN 10025.

e Tako osnovni kot dodani material morata biti dobavljena z veljavnimi tehni¢nimi soglasji in dokazili o
skladnosti.

¢ Elementi morajo imeti dokazilo o kontroli materiala.

e Priizvedbi del je treba upostevati vse predpise o varstvu pri delu.

KVALITETA ZVAROV
e Vsi zvari morajo odgovarjati razredu kakovosti C v skladu s SIST EN I1SO 5817.
® PreiskuSanje zvarov se izvede v skladu s standardom SIST EN ISO 17635.

PROTIKOROZIJSKA ZASCITA JEKLENE KONSTRUKCIJE - BARVANO

Zaradi zagotavljanja trajnosti je potrebno v celoti obnoviti dotrajano protikorozijsko zascito vseh
elementov.

Pri izboru sistema protikorozijske zascite je potrebno upostevati:

¢ Razred izpostavljenosti okolja €2 (HIGH) (SIST EN ISO 12944-2)

e RAL po nacrtu arhitekture

MED IZVEDBO SANACIJSKIH DEL JE TREBA VSE KONSTRUKCISKE ELEMENTE USTREZNO PODPIRATI IN

ZAGOTOVITI NJIHOVO STABILNOST. PRI TEM JE IZVAJALEC DOLZAN UPOSTEVATI VSE VELJAVNE PREDPISE
IN UKREPE VARNOSTI IN ZDRAVIJA PRI DELU.

Pozicije palicij
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Elea iC, projektiranje in svetovanje, d.o.o., | Dunajska cesta 21, 1000 Ljubljana, Slovenija | T +386 1 474 10 00, info@elea.si

NAZIV GRADNJE

Strugarna in delavnica na obmoé&ju muzeja SZ

NAZIV NACRTA

2.1 Nacrt gradbenih konstrukcij

INVESTITOR

Slovenske Zeleznice d.o.o.
Kolodvorska ulica 11

VODJA PROJEKTIRANJA VODJA PROJEKTIRANJA ID. 8T.

Gregor Bucik, mag. inZ. arh. A-2055
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Pozicijski nacrt z osnovnimi detajli PZI

IME RISBE

Sanacija jeklenih palicij
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Dispozicija predvidenih posegov

Merilo: 1 : 100
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Det. A Det. B
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Navojna palica M16 8.8
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Zamenjava celotne ro€ice do nosilca
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Zamenjava stebra
Det. 1: Pogled
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Prikljuéni plo€evini: t=10mm (S235 J0)
Vijaki: 12xM12 8.8

Lesen vstavek viSine 28 cm

Det.1: Tloris
Merilo: 1:10
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ZacCasna podpora (zahtevana nosilnost: 20kN)

Det. C
Merilo: 1 : 25

Nadomestitev manjkajoce rocice

ZaCasna podpora

(zahtevana nosilnost: 20kN)
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Det. D: Vzdolzna povezava stebrov

——BH230x230
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BH100x280

Det. E: Povrsinska trohnoba na stebru

Merilo: 1 :100

Pred zacetkom sanacije je potrebno preveriti globino razkroja lesa.

Odstrani se lahko najve¢ 4 cm debel sloj-enostransko.V kolikor se pokaze,

da je potrebna globlja odstranitev ali odstranitev iz ve€ strani je potreben posvet
s pooblaséenim inzenirjem in izvedba morebitnih jeklenih ojacitev.

Postopek sanacije povrsinske trohnobe:

* Mehansko odstraniti ves trhel in mehko razkrojen les.

» Povrsino ocistiti do kompaktnega, trdega lesa.

» Impregnirati z biocidom (priporo¢eno baker-etanolaminsko sredstvo Silvanolin,

min.nanos 200g/m2).

OPOMBE

¢ Vse nove lesene elemente se izvede s konstrukcijskim lesom trdnostnega razreda C24 pri ¢emer se uporabi

enake dimenzije kot pri obstojecih elementih.

¢ Vsijekleni elementi (ojacitve) morajo ustrezati razredu okolja C3 (High)

SPLOSNA NAVODILA ZA SANACIJO:

¢ Odpraviti vse vire zamakanja skozi streho ali ovoje objekta.

e Zamenjati vse razkrojene plohe stropa.

e Zamenjati dele tramov, ki so trhli ali se nahajajo manj kot 90 cm od zadnjih znakov trohnobe.

e V celoti je potrebno zamenjati trhle krajne stebricke ter vse trhle in manjkajoce "rocice"

¢ Ves konstrukcijski les, ki je bil v stiku s trhlimi deli, je treba temeljito prebrizgati z biocidom (priporoceno
baker-etanolaminsko sredstvo Silvanolin, nanos 200g/m2).
e LezisCa in zidove v stiku z okuzenimi elementi je potrebno temeljito ocistiti in po potrebi obZgati z odprtim

plamenom.

V KOLIKOR SE MED IZVEDBO UGOTOVI, DA SO ZNAKI TROHNOBE PRISOTNI TUDI NA NOSILNIH ELEMENTIH,
KATERIH SANACIJA NI PREDVIDENA V TEMU NACRTU ALI SE DEJANSKE DIMENZIJE NOSILNIH ELEMENTOV
NE SKLADAJO S PROJEKTNIMI JE O TEM POTREBNO OBVESTITI VODJO PROJEKTIRANJA IN POOBLASCENEGA

INZENIRJA.

MED IZVEDBO SANACIJSKIH DEL JE TREBA VSE KONSTRUKCISKE ELEMENTE USTREZNO PODPIRATI IN
ZAGOTOVITI NJIHOVO STABILNOST. PRI TEM JE IZVAJALEC DOLZAN UPOSTEVATI VSE VELJAVNE PREDPISE

IN UKREPE VARNOSTI IN ZDRAVIJA PRI DELU.
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