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Tehni¢no porocilo SPlNA'

Maovo mesTo p.0.0.

3.3 TEHNICNO POROCILO

3.3.1 TEHNIENI OPIS K STATIENEMU RACUNU

1.0

SPLOSNO

2.0

Predmet nacrta je dimenzioniranje elementov nosilne konstrukcije INFO CENTRA RIMSKE
TOPLICE. Konstrukcijo objektov predstavlja armirano betonska vkopana klet ter AB ploS¢a, na
katero sta postavljena dva samostojna objekta INFO PROSTOR in BAR, izdelanih iz krizno-lepljenih
lesenih ploS¢ (CLT) z lesenimi oz. jeklenimi okvirji v preéni smeri.

V sklopu nacrta so izrisani armaturni nacrti za AB del objekta ter dispozicijski nacrti z detajli za
leseni del objekta.

Racun je izveden v skladu z Evrokod standardi.

OBTEZBA

3.0

Lokacija objekta:

-sneg: cona: A2; nadmorska viSina 225m.n.m.

- veter: cona: 1l; Kkategorijaterena: Il, vb,0=20m/s

- potres: ag = 0,150g; kategorija tal B; faktor pomembnosti Il

Koristna obtezba:
- kategorija povrSin:  C; gk =5,0 kN/m2

Zemljina:

- prostorninska teza zemljine - yz = 20 kN/m3
- kot notranjega trenja - ¢tr = 30°

- 7id je dimenzioniran na mirni zemeljski pritisk

VELIKOST OBJEKTA

4.0

INFO PROSTOR je tlorisnih dimenzij 12,20x3,40m Objekt je dvoetaZen. Betonska klet je vkopana v
zemljo do globine -3,20m, pritli¢ni leseni del je skupne viSine 3,70m, merjeno od kote 0,00m.

BAR je tlorisnih dimenzij 14,20x3,40m. Objekt je pritli¢en, prtilicne je skupne viSine 3,70m, merjeno
od kote 0,00m.

TEMELJENJE OBJEKTA

Temeljenje objekta je plitvo na AB temelji ploS¢i. Projektne napetosti v tleh pod temelji dosegajo
vrednost pdmax=50kPa-faktorirane.

V izra€unu je upoStevan modul reakcije tal k=10MN/m3.

Pred pri¢etkom izvedbe temeljev je potrebno pregledati temeljna tla in ugotoviti njihovo nosilnost,
homogenost ter globalno stabilnost. V kolikor je ugotovljena nosilnost manj$a od zgoraj navedene,
je potrebno temelje razsiriti ali jih poglobiti do tal ustrezne nosilnosti. V primeru nehomogenosti tal
na obmogju objekta, je potrebno izvesti sanacijo tal, ki bo zagotavljala ¢im enakomernejSe
posedanje zgradbe.
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Tehni¢no porocilo SPlNA'

Novo mesto p.oo.

5.0 NOSILNA KONSTRUKCIJA

5.1 INFO PROSTOR

5.1.1. BETONSKA KLET
Betonska klet je izvedena iz AB talne ploS¢e debeline 20cm, AB stene debeline 20cm in AB ploS¢e
debeline 20cm. V celoti je vkopana.
Dostop v klet je izveden izven tlorisa zgornjega objekta, do nivoja kleti vodijo AB stopnice z debelino
rame d=12cm.

5.1.2 LESENA KONSTRUKCIJA
Objekt je izveden iz CLT ploS¢ - stene in ploS&e - z lesenim okvirjem v preéni smeri.
Stene objekta so iz CLT ploS¢€ debeline 10cm - CLT 100 L3s (3 slojna - 30-40-30). Stene so sidrane
v spodnjo AB konstrukcijo s pomocjo sidrnih vijakov in prikljuénih kotnikov.
StreSna ploSc¢a je iz CLT plos¢ debeline 10cm - CLT 100 L3s (3 slojna - 30-40-30). Postavljena je
na CLT stene objekta.
Atika je viSine 70cm in je iz CLT ploS¢ debeline 10cm - CLT ploS¢€ debeline 10cm - CLT 100 L3s (3
slojna - 30-40-30).
Horizontalna stabilnost objekta je zagotovljena s pre¢nimi CLT stenami oz. lesenim okvirjem,
izvedenim iz lesenih stebrov b/h=20/60cm oz. nosilca b/h=20/68cm. Stebra sta postavljena na
notranji strani stene, nosilec je postavljen na zgornji strani ploS¢e. Stene in ploS¢o je potrebno
vijaciti v leseni okvir.

52 BAR

5.2.1 AB BETONSKA PLOS CA
Objekt je postavljen na AB temeljni plos¢i debeline 25cm. Pod temeljno plos¢o se polozi XPS
izolacije minimalne deklarirane tlaéne trdnosti 400kPa.

5.1.2 LESENA KONSTRUKCIJA

Stene in ploS¢e so izvedene na enak nacin kot pri INFO PROSTORU.

Horizontalna stabilnost objekta je zagotovljena s pre¢nimi CLT stenami oz. dvema jeklenima
okvirjema, izvedenim iz vro€evaljanih profilov HEA180. Stebra sta postavljena na notranji strani
stene, nosilec je postavljen na zgornji strani ploS€e. Stene in ploS¢o je potrebno vijaciti v leseni
okuvir.

Delavniski na €rti konstrukcije so obvezni in jih mora izvajalec i zdelati pred naro €ilom
materiala ter poslati v pregled projektantu gradben ih konstrukcij. Pred za €etkom gradnje
morata delavniSke na €rte pisno potrditi projektant gradbenih konstrukcij in projektant
arhitekture! Brez pisne potrditve gradnja ni dovolj ena!
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Tehni¢no porocilo SPlNA'

Novo mesto p.oo.

6.0 STATICNI RACUN IN DIMENZIONIRANJE
Nosilni elelementi betonske konstrukcije so izra¢unani s pomocjo rac¢unalniSkega programa Tower
6.0 podjetja RADIMPEX. Nosilni okvirji so izra¢unani s pomoc¢jo raunalniSskega programa RFEM
5.0 podijetja Dlubal. Elementi so modelirani z upoStevanjem dejansko dimenzioniranih prerezov in
materialov konstrukcije.
Elementi lesene konstrukcije z detajli so prerac¢unani s pomocjo programa Calculatis podijetja
STORA ENSO.
V stati€nem racunu in pri dimenzioniranju konstrukcije so projektne obremenitve kombinirane po
pravilih SIST EN 1990.
Potres ni merodajna obremenitev.

7.0 MATERIALI
Les:

Krizno-lepljene CLT ploS€e so izvedene iz lamel trdnosti C24.
Leseni okvir se izdela iz lesa trdnostnega razreda GL24h.

Beton:

AB konstrukcije se izvajajo iz betona (SIST 1026:2016):

- C12/15 X0 podbetoniranja in podloZni beton

- C25/30 XC2 v/icmax=0,60 Cl 0,2 Dmax32 S4 PV-I - min. zaS¢itna plast cmin,dur=25mm - temelji
in vkopane stene

- C25/30 XC1 v/icmax=0,65 - min. zaS¢€itna plast cmin,dur=15mm - ostali AB elementi objekta

Kvaliteta vgrajene armature je S500-B za pali€no armaturo in za varjene armaturne mreze.
Armatura mora biti pred vgrajevanjem ociS¢ena umazanije in rje, ki se lus¢i z armature. Siderne
dolZine in preklopi armature se dolo€ajo po pravilih SIST EN 1992.

Za opazenje se lahko uporabljajo samo gladki, nepoSkodovani opaZi. Vse stene in stropovi so
gladke AB povrsine brez naknadne obdelave, razen bruSenja in kitanja. OpaZi se pred uporabo
ocistijo in premaZejo. Za premaze se lahko uporabljajo samo sredstva, ki so namenjena mazanju

opazev.

Jeklo:

Kvaliteta konstrukcijskega jekla je S235 - JR.

Debelina vseh kotnih zvarov na konstrukciji je a=0,70t tanjSega elementa v spoju in a=t za cevi.
Vijaéni spoji se izvajajo z vijaki kvalitete 8.8.

Ves jekleni material se pred izdelavo elementov jeklene konstrukcije ocisti od umazanije, razmasti
in oc€isti rje in sledi rje s peskanjem. Peskanje povrSine do Sa 2 ¥. Antikorozijska zaS¢&ita izdelanih
elementov jeklene konstrukcije se izvede v skladu z zahtevami standarda EN 1SO 12944

- za majhno korozijsko nevarnost —kategorije okolja C2 za notranje konstrukcije

Za jeklene konstrukcije znotraj objekta, majhna korozijska nevarnost, kategorija okolja C2, se
predvidi antikorozijska zaScita po sistemu S1.09 iz tabele A.1, EN ISO 12944-5, 1998. Zas¢itni sloj v
delavnic iz primerja v debelini 80 #m (v enem nanosu ali 20 zm pred izdelavo elementa in 60 zm
po izdelavi elementa), kon&ni sloj iz alkidnega zaklju€nega sloja na gradbiS€u po montazi v debelini
80 um.

Minimalna debelina vseh sloiev ie 160 um.
Eventuelne poSkodbe na vseh opisanih slojih se morajo pred nhanosom naslednjega sloja popraviti.

Pri izdelavi jeklenih konstrukcije se upoStevajo tolerance, navedene v standardu SIST EN 1090-2:
Izvedba jeklenih in aluminijastih konstrukcij: Tehni¢ne zahteve za izvedbo jeklenih konstrukcij.
Izvedba jeklenih in aluminijastih konstrukcij - 2. del: Tehni€ne zahteve za izvedbo jeklenih
konstrukcij. Razred izvedbe konstrukcije je EX2.

Pred izvedbo jeklene konstrukcije je potrebno vse mere preveriti na mestu montaze.
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8.0

Tehni¢no porocilo SPlNA'

Maovo mesTo p.0.0.

STROKOVNI NADZOR IN KONTROLA KVALITETE

9.0

Kakovost vgrajenih materialov mora ustrezati odgovarjajo¢im standardom, predpisom in tehni¢nim
pogojem.

Vsa dela se morajo izvajati v skladu s tehni¢nimi predpisi in predpisi iz varstva pri delu ter v skladu s
predloZenimi tehnoloSkimi navodili in navodili projektantov.

Tekom izvajanja gradbenih del mora investitor zagotoviti strokovni nadzor nad izvajanjem del. Vse
eventualne spremembe in dopolnitve projekta morajo biti opravljene z vednostjo in soglasjem
projektanta.

PREDPISI, UPOSTEVANI PRI IZDELAVI NA CRTA

SIST EN 1990:2004 - Evrokod 0 - Osnove projektiranja konstrukcij

SIST EN 1991-1-1:2004 - Evrokod 1: Vplivi na konstrukcije

SIST EN 1992-1-1:2005 - Evrokod 2: Projektiranje betonskih konstrukcij

SIST EN 1993-1-1:2005 - Evrokod 3: Projektiranje jeklenih konstrukcij

SIST EN 1995-1-1:2004 - Evrokod 5: Projektiranje lesenih konstrukcij

SIST EN 1997-1:2005 - Evrokod 7: Geotehni¢no projektiranje

SIST EN 1998-1:2005 - Evrokod 8: Projektiranje potresnoodpornih konstrukcij

|ZDELAL:

MATIC OZBOLT, univ. dipl. inZ. grad.
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Stati¢ni izracun - vsebina

3.3.2 STATIENI PRERACUN

SPINA

Novo mesto p.oo.

VSEBINA

AO ANALIZA OBTEZB
POZ 100 BETONSKA KLET
POZ 200 LES-INFO PROSTOR

POZ 300 LES - BAR

Stran 7
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Analiza obteZb X
PINA
AO ANALIZA OBTEZB
STRESNA PLOSCA a= 2° ... naklon strehe
M= 0,80
Hnm = 225 m ... hadmorska viSina
Veter - cona 1 ... vetrovna cona
Snheg - cona A2 ... sheg cone
STALNA  pvc HI, filc 0,10 kN/m?
TI 20,0 cm 1,50 0,30 kN/m2
CLT plosca 10,0 cm 5,50 0,55 kN/m?
instalacije 0,20 KN/m2
mvc plosée 1,3 cm 15,00 0,19 KN/m2
g= 1,34 KN/m”
SNEG sheg: 1*1,293*(1+(Hnm/728)2)= 1,13 KN/m?
q= 1,13 kN/m?
POHODNA PLOSCA
STALNA finalni tlak 0,20 kN/m?
CLT plosca 15,0 cm 5,50 0,83 kN/m?
TI 20,0 cm 1,50 0,30 kN/m2
obloga 1,0 cm 1,50 0,50 KN/m2
g= 1,83 kN/m?
KORISTNA Kkoristna obtezba kategorija C3 5,00 kN/m?
q= 5,00 kN/m?
VETER Y vb,o = 20,00 m/s vb = 20,00 m/s
z= 4,00 m ... vidina objekta
Il ... kategorija terena (tabela 4.1)
Zo = 0,05 m
Zmin= 2,00 m kr = 0,19
vm = 16,65 cr= 0,83
gb = 0,25 kN/m? v = 0,23
gb (z) = 0,45 kN/m® ...tlak pri najvedji hitrosti ob sunkih
Veter Y: Tlak pravokotno na vertikalne stene

h<b vi§ina < Sirine; vetrni pritisk konstanten po visini

14 m
3,1 m
8m

1,290 (tabela 7.1)

0,8 we,D = 0,36 kN/m2 e/d = 1,6 m
-0,5 we,E = -0,23 kN/m2 d-e/5= 4,96 m
-1,2 we A = -0,54 kN/m2

-0,80 we,B = -0,36 kN/m2



Analiza obtezb SPl NA

Novo mesto oo
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Elevation fore >d

T T T
wind A 8 I" “1 L] I ‘
G 7 i
wwnu\ o e ’b tisﬂik- d-a/S wmd\ﬂ e H I b
ye | - e |
| ) | h . ‘4 ‘
| wd, |a 8 : el4l } E | [
4 Elevatione — — -} A7 T, I, ' - &
W10
streha: | ENIGEN ==
F-= -1,20 we,F- = -0,54 kN/m2 e/10 = 0,80 m
G-= -0,80 we,G- = -0,36 kN/m2 el2 = 4,00 m
H- = -0,70 we,H- = -0,32 kN/m2 el4 = 2,00 m
I+ = 0,20 we,l+ = 0,09 kN/m2
I- = -0,20 we,l- = -0,09 kN/m2
Obtezni primeri:
Wy samo zunanji pritisk
Stene Streha
we,spredaj= 0,36 kN/m? we,F = -0,54 kN/m2
we,zadaj= -0,23 kN/m? we,G = -0,36 kN/m2
we,stran,A= -0,54 kN/m? we, H = -0,32 kN/m2
we,stran,B= -0,36 kN/m? we, I+ = 0,09 kN/m2
we,l- = -0,09 kN/m2
BETONSKA KLET
ZEMLJINA
yzemljine = 20,00 kN/m3 trikotni razpored obtezbe
Q= 30,00 °
ko = 1- sing = 0,50
h vode = 3,00 m... kota vode
h zemljine = 3,00 m... skupna viSina
gzgoraj = 2,00 KN/m2 ... obtezba na nivoju terena
o zemljine,zgoraj = 1,00 kN/m2
o zemljine,kota vode = 31,00 kN/m2
o zemljine,spodaj= 31,00 kN/m2
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POZ 100 BETONSKA KLET




SPINA

Novomsoooo.  RESSLOVA 7A,8000 NOVO MESTO,SLO,TEL:+386(0)7-37 30 511,FAX:37 30 513

Izometrija
&
1 ~
b/d=100/20
o o
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o o
= Q.00
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0 [1]
b/d=100/20
o -

Tower - 3D Model Builder 6.0 Registered to SPINA NOVO MESTO d.o.0. Radimpex - www.radimpex.rs



SPINA

Novomestoooo,  RESSLOVA 7A,8000 NOVO MESTO,SLO,TEL:+386(0)7-37 30 511,FAX:37 30 513

Obt. 1: Lastna, stalna (g)

Vhodni podatki - Obtezba

p=f."00

100/20

b/d=

b/d=100/20

[1]

b/d=100/20

.00

b/d=100/20

Obt. 2: Zemljina

N
©

~

D:_},
-00~¢
-00

100/20

b/d=

b/d=100/20

[1]

=/ﬂ!»<)/20

b/d

)

3.00

o W

b/d=100/20

Tower - 3D Model Builder 6.0

Registered to SPINA NOVO MESTO d.o.0.

Radimpex - www.radimpex.rs



Novo mesto po.o.

SPINA
RESSLOVA 7A,8000 NOVO MESTO,SLO,TEL:+386(0)7-37 30 511,FAX:37 30 513

Stati éni prera éun

Obt. 3: I+l

1 5
b/d=Tb0/20
o o
g <
o o
=] 3168
Il I
2 Z
Na) el
0 [1]
o h/d=100/20 -
Vplivi v lin. podpori: max r2=21.64 / min r2= 21.19 kN/n
Obt. 3: I+l
1 &
b/d=100/20
217 217
o o
~ o~
S 3
S 38
S S
o o
= =
0 [1]
o b/d+100/20 -
Vplivi v gredi: max Zp=-2.10 / min Zp=-2.18 i / 1000

Tower - 3D Model Builder 6.0 Registered to SPINA NOVO MESTO d.o.0.

Radimpex - www.radimpex.rs



SPINA

Novomestoooo,  RESSLOVA 7A,8000 NOVO MESTO,SLO,TEL:+386(0)7-37 30 511,FAX:37 30 513

Obt. 3: I+l

1 5
b/d=100/20

o o
q N
o o
2 -0.28 0.28 3 @
K] ]
a) a)

0 [1]

o b/d=100/20 -

Vplivi v gredi: max Xp=0.28 / min Xp=-0.28 m / 1000

Tower - 3D Model Builder 6.0 Registered to SPINA NOVO MESTO d.o.0. Radimpex - www.radimpex.rs



SPINA
Novomsoooa. RESSLOVA 7A,8000 NOVO MESTO,SLO,TEL:+386(0)7-37 30 511,FAX:37 30 513
Dimenzioniranje (beton)
Merodajna obtezba: 1.35xI+1.35xIl
EC 2 (EN 1992-1-1:2004), C 25, S500H b b
o o
1 5
b/d=100/20
o o
g <
o o
=] 3168
Il Il
2 Z
Na) el
8
1.53 0 5 i 52 1.53
o b/d=100/20 -
Armatura v gredah: max Aa2/Aal= 1.69 cm2
Merodajna obteZba: 1.35xI+1.35xIl
EC 2 (EN 1992-1-1:2004), C 25, S500H
1 &
b/d=T00/20
o o
o~ o~
S 3
e 3@
Il Il
g 2
o o
0 [1]
o b/d=100/20 -
Armatura v gredah: max Aa,st= 0.00 cm2

Tower - 3D Model Builder 6.0 Registered to SPINA NOVO MESTO d.o.0. Radimpex - www.radimpex.rs



Les - INFO PROSTOR

POZ 200 INFO PROSTOR

v

Novo mesTo p.0.o.

INFO PROSTOR - PORAZDELITEV HORIZONTALNE OBREMENITVE

wspredaj = 0,36 kN/m2
wzadaj = 0,23 KN/m2
h= 3m
hp = 0,8 m
Fwzgoraj = 0,885 kN
Fwzgoraj,p = 0,472 kN
Sum = 1,357 kN
Fwspodaj = 0,345 kN

|F2

INFO PROSTOR
PARKET

4

Obremenitev na stropno plo¢o

7

T 1360

S ————

= 1.600 »= - 5.250— —— 1 - 5.150-

243

=270

r=—1.600 5.250 5.150



Les - INFO PROSTOR

Preracun stika strop stena

Med =1,50%(4,2+2,45) = 9,975 kNm
Fx = Med /h (=3m) = 3,325 kN
Fy = 0,708

Dimenzioniranje - glej izpiske
Preracun stika plo3¢a - plos¢a

Dimenzioniranje - glej izpiske

Preracun okvirja ux [mm]
8.340 8.340
— — o
T-Rectangle 2007600

T-Rectzngle 200600 I

1

T-Rectangle 200/600

ar

My[kNm] Ved [kN]
2170 47.27 187
12.510

> oo P I - N e

> W

6.22 u
b 6.22 6.30 A 15.21

Kontrola napetosti 017 019
018 0.18

0.06
0.06
0.08 0.06

v

Novo mesTo p.0.o.

187

-20.77



SPINA NOVO MESTO D.O.O. project INFO RT page 1
Bauingenieur Matic Ozbolt element Plos&a date  09.11.2017
system
1 q.=1.13 kiim 1 LC3:-snow load altilude < 1.000 m a.s .
l q,=0.79 kl¥'m l LC2:dead load
l 9,=0.50 kHim l LC1 self-welght structure
% fleld 1 N
n K&
= 3000m g
global utilization ratio 32 %
ULS 13 % | ULS fire 32% | SLS 31 % | SLS vibration 0 % | support 1%
section: CLT 100 L3s
: , layer thickness orientation material
{ 1 30.0 mm 0° C24 spruce
i s _J‘ 4 2 40.0 mm 90° C24 spruce
' 1960 mem 3 30.0 mm 0° C24 spruce
feur 100.0 mm
section fire: CLT 100 L3s
- _ S layer thickness orientation material |
> = 38 B 30.0 mm 0° C24 spruce
{ﬁ_ sesewny = _! 12 40.0 mm 90° C24 spruce
1660 mm teur 70.0 mm
fire resistance class:R 30 B time 30 min
fire protection layering : no additional fire protection ko do deraron | defn Qo |ides
-] |[mm] |[mm] [mm] [mm] (mm]
1 7 20.0 27.0 0.0 0.0
material values
material fm,k ft‘o,k fx.so.k f[:.ﬂ.k f:.QO.k fv.k fr,k min ED,mean Grrean G.'.mean
(Nfmm?] | [Nfmm?] | [N/mm?] | [N/mm?) [Nfmm?#] | [N/mm?] (Nfmm?] | [N/mm?] | [Nfmm?] | [N/mm?]
C24 spruce 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,500.00 | 460.00 50.00
load
load case groups
: load case category Typ | duration |Kmod Vit Ysup Yo Y, Y,
LC1 | self-weight structure G permanet 0.6 1 1.35 1 1 1
LC2 |dead load B G permanet 0.6 1 1.35 1 1 1
LC3 | snow load altitude Q short 0.9 0 1.5 0.5 0.2 0
ferm
LC1:self-weight structure
continous load
field load at start
[kN/m]
1 0.50

Calculatis by Stora Enso 2.0 November 2016

storaenso



SPINA NOVO MESTO D.O.O. project INFO RT page 2
Bauingenieur Matic Ozbolt element Plo3¢a date  09.11.2017

LC2:dead load

continous load

field load at start
[kN/m}
1 0.79

LC3:snow load altitude < 1.000 m a.s.l.

continous load

field load at start
et [kN/m]
1 1.13

ULS comblinations

combination rule

LCO1 | 1.35/1.00 * LC1 + 1.35/1.00 * LC2

LCO2 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3

ULS combinations fire

combination rule

LCO1 1.00/1.00 * LC1 + 1.00/1.00 * LC2

LCO2 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3

SLS characteristic combination

combination rule

LCO1 1.00/1.00 * LC1 + 1.00/1.00 * LC2

LCO2 1.00/1.00 * LC1 +1.00/1.00 * LC2 + 1.00/0.00 * LC3

SLS quasi-permanent combination

combination rule

LCO3 1.00/1.00 * LC1 + 1.00/1.00 * LC2

LCO4 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3

Ultimate limit state (ULS) - design results

moments (kNm]

min }4=0.00 [kNm]

7% max M=3 87 (kNm)
o % V= 1935 15 k1]

2.00—

4.00-
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Ultimate limit state (ULS) - design results

-10.00 —

-5.00—

shear force [kN]

500—--~"

10.00

min Q=-5.15 [kN]
max Q=5.15 [kN]

ULS flexural design

field | dist. fnk Ym Kmod Ksys fing Mq Omg ratio
[m] [N/mm?] [] [l [] [N/mm?] [kNm] [N/mm?]
1 1.5 24.00| 1.25 0.90 1.10 19.01 3.87 2.48 13 % | LCO2
ULS shear analysis
field | dist. fux Ym Krmod fra V4 Tvd ratio
[m] [N/fmm?] [+ [+ [N/mm?] [kN] [N/mm?]
1 3.0 4.00 1.25 0.90 2.88 5.15 0.07 2% | LCO2
ULS rolling shear
field | dist. Stk Ym Kerod fra Vi Trd ratio
[m] [NImm?] [ [ [Nfmm?] [kN] [N/mm?)
1 3.0 1.05| 1.25 0.90 0.76 5.15 0.07 9% | LCO2
stress diagram
flexural stress shear sltress rotng shaar stiess
[Hmnd] (Himm?) [H/miny)
248
flexural stress analysis
Ms= 3.87 kNm fux= 24.00 N/mm?
Ym= 1.25
kmod = 0.80
Ksys = 1.10
Om¢=  2.48 N/mm? < fna=19.01 N/mm? l
utilization ratio 13 %
shear stress analysis
' Va= 515 kN fox=  4.00 N/mm?
ym= 1.25
Keed = 0.90
Twd=  0.07 N/mm? < fua= 2,88 N/mm? v
utilization ratio 2%
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rolling shear analysis
Vg= 515 kN fix= 1.06 N/mm?
Ym= 1.25
kmoa = 0.90
Te= 0.07 N/mm? fre=  0.76 N/mm? ¥
utilization ratio 9%
Ultimate limit state (ULS) fire design - results
o mements [kNm)
o min M=0.00 [kNm)
max M=1.45 [kNm]
0.00
LN
| I | ?
AV =G8N Vo= 19400 94 k1)
1.00—
z.uo_J
shear force [kN)
2009 min Q=-1.94 [kN)
max Q=1.94 [kN]
1,00
0.00 4
L
N7 7‘;"///
1.00—
2.00
ULS fire flexural design
field | dist. fmk Ym Ksys Ks fma Mq Omd ratio
(m] | [Nfmm?] | [-] [ [ [ INfmm?] | [kNm] [N/mm?]
1 1.5 24.00| 1.00 1.00 1.10 1.15 30.36 1.45 9.68 32% | LCO1
ULS fire shear analysis
field | dist, fox Vo o Ks foa Vs T ratio ]
(m] | (Nfmm?] | [] [ [l [Nfmm? | [kN] [Nfmm?]
1 3.0 4.00| 1.00 1.00 1.156 4.60 1.94 0.10 2% | LCO1
ULS fire rolling shear
field | dist. frx Ym Kenod Ks fra Vi3 Tra rato
m] | (Nfmm?] | [ [ [ [N/mm?] [kN] [N/mm?)
1 3.0 1.05| 1.00 1.00 1.15 1.21 1.94 0.00 0% | LCO1
12 Calculatis by Stora Enso 2.0 November 2016
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stress diagram

llexural stress
(Nfmm?)
-0.68

shear sliess
(Hfmm?]

_________ B

/

roling shear slress
[Himmy®]

M=

0.00

flexural stress analysis fire

Ma= 145 kNm fmx= 24.00 N/mm?
ym= 1.00
Kimod = 1.00
keys = 1.10
k= 1.15
Omda = 9.68 N/mm? fma = 30.36 N/mm?
utllization ratio 32%
shear stress analysis fire
Va= 1.94 kN fux=  4.00 N/mm?
ym=  1.00
kmes = 1.00
kn= 1.15
I Tva= 0.10 N/mm? fug=  4.60 N/mm?
utilization ratio 2 %
rolling shear analysis fire
Va= 194 kN fc=  1.05 N/mm?
ym=  1.00
kmea = 1.00
kn= 1.15
1= 0.00 N/mm? fra=  1.21 N/mm?
utilization ratio 0%

Service limit state design (SLS) - design results

delormation fin [mm]

1.00—

2.00-

/A min W=0.00 [mm]
77> max W=1.66 [mm]
8
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Service limit state design (SLS) - design results
defermation Inst [mm]
min W=0.00 [mm)]
max W=3.12 [mm]
2.00—| - o
4.00
initial deflection [Wcna]
field dist. limit Wit Weate, ratio
[m] & [mm] [mm]
1 1.5 1/300 10.0 3.1 31% | LCO2
final deflection [WenartWaq.p *Kaer]
field dist. limit Wit Wealc. ratio
~[m] [ [(mm] [mm]
1 1.5 1/150 20.0 4.8 24 % | LCO3
net final deflection [Wq.p.*(1+Kder)]
field dist. limit Wit Wesle, ratio ==
(m] & (m] [mm]
i 1.5 1/250 12.0 33 28 % | LCO3
support design
nr. type width | area Kmos | Ym | Kesox | fex fod Vimex | Viwn | Oca ratio
[mm] | [em?] 5] [ (] |[INmm(N/fmm?]| [kN] | [kN] [N/mm?]
| A |rigid plate 100 | 1300.00 [0.80 |125 [1.50 [250 [270 |515 |0.00 |0.04 [LCO2 [1%
B | rigid plate 100 11300.00 [0.90 [1.256 [150 [250 [270 [515 |0.00 |0.04 |[LCOZ2 [1%
support reaction
load case category Kmos | Av | Bv
E [kN]
self-weight structure 0.6 0.75| 0.75
0.75| 0.75
| dead load 0.6 119 ] 1.18
1.19] 1.18
snow load altitude < 1.000 m a.s.l. 0.9 1.69 | 1.69
0.00| 0.00
reference documents for this analysis
English title description
EN 338 EN 338 - Structural timber — Strength classes
EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
- Common rules and rules for buildings
| ETA-14/0349 ) European Technical Assessment ETA-14/0349 of 02.10.2014
_Expertise Rolling shear - no edge gluing, H.J. Blass Expertise on Rolling shear for CLT )
EN 1995-1.2 EN 1995-1-2 - Eurocode 5 — Design of timber structures — Part 1-2; General
l_ — Structural fire design N
Technical expertise 122/2011/02: analysis of load Verification of the load bearing capacity and the insulation criterion of CLT
bearing capacity and separation performance of CLT | structures with Stora Enso CLT
elements |
Technical experlise 2434/2012 - BB: failure time tf of | Expertise on failure time tf of gypsum wall fire boards according to ON B3410
| gypsum fire boards (GKF) according to ON B 3410 | and gypsum wall boards type DF according to EN 520
'EN 1990 EN 1990 - Eurocode — Basis of structural design
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reference documents for this analysis

English title description

ONorm B 1995-1-1 NA ONORM EN 1995-1-1 - Austria - National Annex — Naticnally determined
parametlers — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings

ONorm B 1995-1-2 NA ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and

‘ i nalional supplements )

Fire safety in timber buildings - technical guildeline for | Fire safety in timber buildings - technical guildeline for Europe; publishes by

Europe ] ] SP Technical Research Institute of Sweden )

National specifications concerning ONORM EN 1995- | ONORM EN 1995-1-2 - National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements, 1-2, national comments and national supplements, chapter 12

chapter 12 ) =
Expertise Rolling shear, H.J. Blass Expertise on rolling shear strength and rolling shear modulus of CLT panels
ONORM EN 1995-1-1_NA, chapter 7.3 ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined

parameters — Euroccode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings; chapter 7.3

Disclaimer

The software was created lo 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 underslanding of slructural engineering and building physics
related to timber structures, The user of the software is obliged to check all inpul values, no malter 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 resulls of the software is only allowed, if the resulls 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 maodification of those are not allowed.

Stora Enso Wood Products GmbH does nol assume any warranty regarding the software. The software has been developed with utmast 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 Producls GmbH does alse not assume any warranly 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 nol apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational falures 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 Internatienal
Sale of Goods (CISG).
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system
|
H
A
'
: 7777777777777777777777777777777777777777777777777
'
- P:I‘?Nl‘llsn:r«load aviude< 1.000masl P=1.?0';His'-c-r;\ozdahdne< 1C0mast
| . . e A
5 P=194 M| dead load P=1.94 I\Hldead losd
B R Shmeesesseesssesccssss 0 Meeeaeseiasn oo
|
Y B P=193 I-lee:!-v.v‘r;ﬁl stucture P=193 Hllsv:!“\.iiuhl structure
I 7
: A e a) s
i
H 3
1z o w
‘12 @ 3
1= El a
k-
E
' A —)y A e z
7

i on!

1000 mm v 1
global utilization ratio 3%
uLs 3 % | ULS fire -1 %
section: CLT 100 L3s
S I . layer thickness orientation material
‘ E 1 30.0 mm 0° C24 spruce
s e — = 2 40.0 mm 90° C24 spruce
1060 mm 3 ) 30.0 mm 0° C24 spruce
teur 100.0 mm
material values
material fm_k frok fLQU.k fc‘c,k feoox fv.k fr‘k min Eo,mean Gmean Gr.mean
ES [Nfmm?] | [Nfmm?] | [Nfmm?) | [Nfmm?]) | [Nfmm?] | [INfmm?) | [INfmm?] | [INfmm?3) | [INfmm?] | [N/mm?]
C24 spruce 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,500.00 | 460.00 50.00
[ toad
load case groups
load case category Typ |duration | Kmod Yinr Ysup Yo Wy Y,
LC1 | self-weight structure G permanet 08 1 1.35 1 1 1
LC2 |deadload G permanet 0.6 1 1.35 1 1 1
LC3 | snow load altitude Q short 0.9 0 1.5 0.5 0.2 0
term -
LC4 | wind load Q short 0.9 0 1.5 0.6 0.2 0
term
LC1:self-weight structure
vertical load
Pk ex. y ex,z
[kN] [m] [m]
1.925 0.00 0.00
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LC2:dead load

vertical load

Px ex.y ex.z
[kN] : [m] [m]
1.94 0.00 0.00

LC3:snow load altitude < 1.000 m a.s.l.

vertical load

ex.y ex. z

Px
(kN] ml | [m]
1.7 0.00 0.00

LC4:wind load

continous load

Gk

[kN/m]

0.6

ULS combinations

combination rule

LCO1 1.35/1.00 * LC1 + 1.35/1.00 * LC2
LCo2 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3
[LCO3  [1.35/1.00 * LCA + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.60 * LC4
LCO4  [1.35(1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 __,,, -
LCO5 [ 1.36/1.00 * LC1 + 1.35/1.00 * LG2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.50 * LC3

Ultimate limit state (ULS) - design results

moments y [kkm)
min My=0 00 (ikm]
max My+0 00 [\Nm)

moments £ (kNm]
min Mz=0 00 [kNm]
max Mz=1 67 [\Nm)

aslal farces [kN]
min N=-6 49 [kN]
max N=-3 81 \K]

shoat forca 7 [WN]
min V220 00 [iN]
max Vz+0 00 [xh]

sheat lotca y [LN)
min Vy=-1 73 [kN]
max Vy=1 73 [\N]

H= 0317380
- -
L “;" \‘!UJ ?!lJ ~l3IN ~§|05 o0 29 10N 0N |g\? lZ o]
Vo= 45385 0] ¥ e B 532500
H=0WW1T3pN]
ULS flexural design
dist. Ym Kmod Ksys.y fnk = fm.y.d fia feo TS
[m] [] [] [-] [N/mm?) | [N/mm?] | [N/mm?] | [N/mm?]
1.93 1.25 0.90 1.10 24.00 19.01 10.08 15,12
My.d Nea Nig Omyd Ocd Otd ratio
[kNm] [kN] [kﬂ], [Nfmm?]| [N/fmm?] | [N/mm?]
0.00 -6.49 0.00 0.00 0.11 0.00 1% | LCOS

% % S
S
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ULS shear analysis
dist. fuk Ym Kmod fua Vg Ted ratio
[m] [N/mm?| [-] e [N/mm?] [kN] [Nfmm?)
3.85 4.00| 1.25 0.90 2.88 0.00 0.00 0% [ LCO5
ULS rolling shear
dist. frx Y Kmed fra Vy Trd ratio
[m] [N/mm?3] [-] [-] [Nfmm?] [kN] [N/fmm?]
3.85 1.05| 1.25 0.90 0.76 0.00 0.00 0% | LCO5
ULS shear design in plane of CLT - gross section
dist, | fvipGrossx Ym Kemod fyip,Grossd Vu TiP,Gross @ ratio
[m] [N/mm?] [ [] [N/fmm?) [kNm] [N/mm?]
0.0 3.50 1.25 0.90 2.52 1.73 0.03 1% | LCO4
ULS shear design In plane of CLT - net section
dist. fup Ntk Ym Kmod fu1p Netd Vietd TvP,Netd ratio
[m] | [N/mm? [+ [+ [Nfmm?] [kNm] [N/mm?] <
0.0 8.00 1.25 0.90 5.76 1.73 0.06 1% [LCO4
ULS shear design in plane of CLT - gross section kombiniert
dist. Yim Krrod Va Tvd ratio
_[m] [ [] [kN] [Nfmm?]
3.85 1.25 0.90 0.00 0.00 0% | LCOS
ULS shear design in plane of CLT - net section kombiniert
dist. Y kmcn-:l Vu Tvg ratio
[m] [ | [kiN] (N/mm?] =
3.85 1.25 0.90 0.00 0.00 0% | LCOS5
ULS torsional shear design in plane of CLT - in face glued surfaces
| furose Yim Kriod futhoded |  Vag M n a Ip ratio
[N/mm?| [] [l (Nfmm?] | [kNm] [kNm] [] [m] {mm’]
2.50 1.25 0.90 1.80 1.73 017] 20 0.100 | 16666670.00 1% | LCO4
ULS buckling design
dist. Ym Kenod Keysiy Keys.2 fmge fry.ad fnza fia fea
m | H (] 8] [-] [N/mm?] | [N/mm?] | [N/mm?] | [N/mm?] | [N/mm?]
1.93 1.25 0.90 1.10 1.00] 24.00| 19.01] 17.28 0.00| 15.12
]k,y |k\z )\y )\z ]\rsl,y I\:al.z Bc ky k2 kc.y kcz
[m] [m] [ (-l [l [ 8] [l ===z =E
3.850 | 3.850 107 13 1.70 0.21 0.2 2.09 0.51 0.30 1.00
My.o Neg Nig Omyd Omzd Ted Otd ratio
[kNm] [kN] (kN | [Nfmm?] | (N/mm?] | [N/mm?] | [N/mm?]
0.00 -7.77 0.00 0.00 0.10 0.13 0.00 3% |LCO3
ULS lateral torsional buckling design
d;St._ : ¥m Krmod Ksysy fnk fmy.d == fia fed
[m] [-] [-] [-] [Nfmm?] | [Nfmm?] | [N/mm?] | [N/mm?]
1.93 1.25 0.90 1.10 24.00 19.01 0.00 15.12
ot i3 I J\y Aty : Acetm Be Ky kc.y Omerit Kerit
[m] [m] [ [l [ [ [ () [Nmmf | ]
3.850 | 3.850 107 1.70 1.67 0.2 2.09 0.30 8.57 0.36
My Neg Nig Omyd Ted O ratio
[kNm] [kN] [kN] | [N/mm?]| [N/mm?] [N/mm?]
0.00| -7.77 0.00 0.00 0.13 0.00 3% | LCO3
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flexural stress analysis
| M= 0.00 kNm fnk = 24,00 N/mm?
Neg = -6.49 kN Ym = 1.25 -
Kmad = 0.90
ksysy = 1.10 -

Oed = 0.11 N/mm? fod = 15.12 N/mm?

Omyd = 0.00 N/mm? < fmyd = 19.01 N/mm?
utilization ratio 1%
shear stress analysis

Vg = 0.00 kN fox = 4,00 N/mmz

Ym = 1.25 -
Kenod = 0.90 -

Tvd = 0.00 N/mm? < fva = 2.88 N/mm?
utilization ratio 0%
rolling shear analysis

Va= 0.00 kN fix= 1.05 N/mm?

Ym = 1.25 -
Kmed = 0.90 -

Trd = 0.00 N/mm? < fra = 0.76 N/mm?
utilization ratio 0
shear analysis gross section

Vg = 1.73 kNm fv.\F’.Gmss‘k = 3.50 N/mm?

Ym = 1.25 -
Kmod = 0.90 -

TP Grossd = 0.03 N/mm? < fuip.Grossa = 2.52 Nimm?
utilization ratio 1 %
shear analysis net section

Vietd = 1.73 KkNm foipnetk = 8.00 N/mm?

Ym = 1.25 -
Kmod = 0.90 -

TviPNetd = 0.06 N/mm? < fuip et = 5.76 N/mm?
utilization ratio 1%
shear analysis gross section combined

Vy = 0.00 kN fux = 4.00 N/mm?

VGross.d = 1.73 kNm fv‘lF"Gross.k = 3.50 N/mm?

Ym = 1.25 -
Kmeos = 0.90 -

Tvd = 0.00 N/mm? fog = 2.88 N/mm?

TIP.Grossd = 0.03 B N/mm? < fv,\P,G:oss‘d = 2.52 N/imm?
utilization ratio 0%
shear analysis net section combined

Vs = 0.00 kN fux = 4.00 N/mm?

Vr.'m‘d = 1.73 kNm fu,lP‘Ne:‘l\ = 8.00 N/mm?

Ym = 1.25 -
Kmod = 080 -
Tva = 0.00 Nfmm? fog = 2.88 N/mm?
Tip Netd = 0.06 Nfmm? < frippiels = 5.76 N/mm?

utilization ratio

0%

torsional shear deslgn in plane of CLT - in face glued surfaces

Vae = 1.73 kNm foTNocak = 250 Nimm?
Ym = 125 -
Kemod = 0.90 -
T Noded = 0.03 N/mm? < fuTMeded = 1.80 N/mm?
utilization ratio 1%
Wiz Calculatis by Stora Enso 2.0 November 2016
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buckling analysis
T Myg= 0.00 kNm fok = 24.00 N/mm? S
Nea = -7.77 kN Ym = 125 -
kmod = 090 -
Ksysy = 1.10 -
Ocd = 0.13 N/mm? fed = 15.12 N/mm?

Omyd = 0.00 N/mm? frya = 19.01 N/mm?

Omzd = 0.10 N/mm? < fmzd = 17.28 N/mm? ¥
utilization ratio 3%
lateral torsional buckling analysis

Myq = 0.00 kNm frmk = 24,00 N/mm?
Neg = -7.77 kN Vi = 1.25 -

Kemog = 0.90 -

Ksysy = 1.10 -
Ted = 0.13 N/mm? fea = 15.12 N/mm?

Ormyd = 0.00 N/mm? < frya = 19.01 N/mm? v
ufilization ratio 3%
support reaction
load case category Kmod | Ay Az B By B.

=3 [kN] [kN] [kN] [kN] [kN]
self-weight structure 0.6 0.00 0.00 1.92 0.00 0.00
, 0.00 0.00 1.92 0.00 0.00
dead load B 0.6 0.00 0.00 1.94 0.00 0.00

) 0.00 0.00 1.94 0.00| 0.00

snow load altitude < 1.000 m a.s.l. - 109 0.00 0.00 0.00 0.00 0.00
B 0.00 0.00 1.70 0.00 0.00

wind load - 0.9 1.15| 0.00 0.00 1.15 0.00
0.00 0.00 0.00 0.00 0.00

reference documents for this analysis

| English litle 3 description i
| EN 338 EN 338 - Structural timber — Strength classes
EN 1895-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -

Common rules and rules for bulldings

ETA-14/0349

European Technical Assessment ETA-14/0349 of 02.10.2014

Expertise Rolling shear - no edge gluing, H.J. Blass

Expertise on Rolling shear for CLT

EN 1995-1-2

EN 1995-1-2 - Eurocode 5 — Design of timber structures — Part 1-2; General
— Structural fire design

Technical expertise 122/2011/02: analysis of load
bearing capacity and separation performance of CLT
| elements

Verification of the load bearing capacily and the insulation criterion of CLT
struclures with Stora Enso CLT

Technical experlise 2434/2012 - BB: failure time tf of
gypsum fire boards (GKF) according to ON B 3410

Expertise on failure time 1f of gypsum wall fire boards according to ON B3410
and gypsum wall boards type DF according to EN 520

EN 1990

EN 1990 - Eurocode — Basis of structural design

ONorm B 1995-1-1 NA

ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parametlers — Eurocode 5: Design of timber structures — Part 1-1: General-
Commen rules and rules for buildings

| BNorm B 1895-1-2 NA

ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
limber structures — Part 1-2; General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and

national supplements

Fire safety in timber buil'dings - technical guildeline for
Eurgpe

Fire safety in timber buildings - technical guildeline for Europe; publishes by
SP Technical Research Institute of Sweden

National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements,
chapter 12

ONORM EN 1995-1-2 - National specifications concerning ONORM EN 1995~
1-2, national comments and national supplements, chapter 12

Expertise Rolling shear, H.J. Blass

Expertise on rolling shear strength and rolling shear modulus of CLT panels

Expertise shear in plane of CLT, H.J. Blass

Expertise - revision of DIBt technical approval Z-9.1/599 - shear in the plane
of CLT

Disclaimer

The soltware was created lo assist engineers in their daily business. The software is an engineering software that is dealng with a very complex matler 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 imber structures, The user of Lhe software is obliged to check all input values, no malter if they were given by the user or given by default by the software and all results for

plausibility.

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

Slora Enso Wood Products GmbH doas nol assume any warranty regarding the software. The software has been developed with utmosl diligence, nevertheless Stora Enso Wood
Products GmbH, neither expressly nor implicitly, provides any warranlty in terms of accuracy, validity, timeliness and completeness of information and data created by the software.
Stora Enso Wood Preducts 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 persenal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational fa'lures or the loss of
programs and/or dala of the user's dala processing syslem.

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).
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Bauingenieur Matic Ozbolt element Parapet date  08.11.2017
rsystem
1 0,050 kit l LC1.viind load
é} field 1 LN
7. V7
A B
| _-Jr
~ 5.100m I
global utilization ratio 45 %
ULS 13 % | ULS fire 0% l SLS 45 % | SLS vibration 0 % | support -1 %
section: CLT 100 L3s
- i -~ layer thickness orientation material
LOE 1 30.0 mm 0° C24 spruce
3 oo e 2 B 2 40.0 mm 90° C24 spruce
l T 5 3 30.0 mm 0° C24 spruce
teur 100.0 mm
material values
material fmk frox frook feox fegox fuk fek min Eomean Girrean Gr mean
[N/mm?] | [Nfmm?] | [Nfmm?] | [Nfmm?) | [Nfmm?] | [N/mm?] | [N/mm?] | [Nfmm?] | [Nfmm?) [N/mm?]
C24 spruce 24.00 14.00 0.12 21,00 2.50 4.00 1.25 12,500.00 [ 460.00 50.00
load
load case groups
= load case category Typ |duration | Kmod Yinf Ysup Vo Wy kT
LC1 wind load Q short 0.9 0 1.5 0.6 0.2 0
term
LC1:wind load
continous load
field load at start
e [kN/m]
1 0.60

ULS combinations

combination rule
LCOA 1.50/0.00 * LC1

SLS characteristic combination

LeE combination rule
LCO1 1.00/0.00 * LC1

SLS quasi-permanent combination

combination rule

LCO2 1.00/0.00 * 0.00 * LC1_
.'gi(%/“: Calculatis by Stora Enso 2.0 November 2016
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Ultimate limit state (ULS) - design results

moments [kNm)

200 min M=0.00 kNm)
max M=2 93 [kNm)
0.00
Av-odaon L ?f' = 0007 10 [111]
2.00— . - ,
4.00
shear force [kN]
S min Q=-2.30 [kN]
max (Q=2.30 [kN]
-2.00]
w”f
0.00 — T,
“ -7 7
_gn? i
200 Lo
4,00
ULS flexural design
field | dist, fns Ym Krrod e fma Mg Ormd ratio
[m] [Nfmm?] [-] [] =1 [N/fmm?| [kNm] [N/fmm?]
1 2.55 24.00| 1.25 0.80 1.10 19.01 2,93 2.50 13 % [ LCO1
ULS shear analysis
field | dist. fux Ym Kmod fog Vi Tvd ratio ol
[m] [N/mm?] [ [] [N/mm?] [kN] [N/mm?)
1 5.1 4.00| 1.25 0.90 2.88 2.30 0.04 1% |LCO1
ULS rolling shear
field | dist. fx ¥m Kerod fra Vg Trd ratio
[m] [Nfmm?] [-] -] [N/mm2] [kN] [N/mm?] =
1 5.1 1.05( 1.25 0.80 0.76 2.30 0.04 5% | LCO1
stress diagram
flaxural stross shear slress ro'tng shaar stress
[Himny) {Hfmmé] [M/mm?)

storgenso
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flexural stress analysis
Ma= 293 kNm fox= 24.00 N/mm?
Ym= 1.25
Kmoa = 0.90
ksys=  1.10
Omg= 250 N/mm? < fma=_19.01 N/mm?
utilization ratio 13 %
shear stress analysis
Vo= 230 kN fox=  4.00 N/mm?
Ym= 1.25
kmes = 0.90
Twa= 0.04 N/mm? < fug= 2.88 N/mm?
utilization ratio i %
rolling shear analysis
Va= 230 kN fik= 1.056 N/mm?
ym= 125
kmos = 0.90
Ta=  0.04 N/mm? < fra=  0.76 N/mm?

ufilization ratio

Service limit state design (SLS) - design results

deformation fin (mm)

min W=0.00 [mm]
max W=0.00 [mm]

5.00—

10.00 -

ST it
V7 =
A i
0.00 deformation inst [mm]
' 9 N min W=0.00 [mm)
2 a7 max W=T71 (mm)
. B

initial deflection [Wchar]

field dist. limit Wit Wealc. ratio
[(m] [ [mm] [mm]
1 2.55 1/300 17.0 1.7 45 % | LCO1
final deflection [WenartWq.p.*Kaer]
field dist. limit Wimit Weal, ratio
[m] [] [mm] [mm)] :
1 0.0 1/150 34.0 7.7 23 % | LCO2

storaenso
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net final deflection [wWqp*(1+Kder)]

field dist. limit Wimit Weats, ratio
[(m] [ [m] [mm]
1 0.0 1/250 20.4 0.0 0% | LCO2

support reaction

load case category Kmod | Av |Bv
kNl

wind load ) 0.9 1.53] 1.53
0.00| 0.00

reference documents for this analysis

English title description

EN 338 EN 338 - Structural timber — Strength classes

EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -

- Common rules and rules for buildings ]

ETA-14/0349 European Technical Assessment ETA-14/0349 0f 02.10.2014

Expertise Rolling shear - no edge gluing, H.J. Blass Experlise on Rolling shear for CLT

EN 1995-1-2 EN 1995-1-2 - Eurocode 5 — Design of timber structures — Part 1-2: General
] B — Structural fire design

Technical expertise 122/2011/02: analysis of load Verification of the load bearing capacily and the insulation criterion of CLT

bearing capacity and separation performance of CLT | siructures with Stora Enso CLT

elements

Technical experlise 2434/2012 - BB: failure time tf of Expertise on failure time tf of gypsum wall fire boards according to ON B3410
gypsum fire boards {GKF) according to ON B 3410 and gypsum wall boards type DF according to EN 520

EN 1990 EN 1990 - Eurocode — Basis of structural design

ONorm B 1995-1-1 NA ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
L Common rules and rules for buildings

ONorm B 1995-1-2 NA ONORM EN 1995-1-2 - Austria - National Annex - Eurccode 5: Design of
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and
o national supplements

Fire safety in timber buildings - technical guildeline for | Fire safely in timber buildings - technical guildeline for Europe; publishes by

Europe SP Technical Research Institute of Sweden

National specifications concerning ONORM EN 1995- | ONORM EN 1995-1-2 - National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements, 1-2, national comments and national supplements, chapler 12

chapter 12 B

Expertise Rolling shear, H.J. Blass - Expertise on rolling shear strength and rolling shear modulus of CLT panels
ONORM EN 1995-1-1_NA, chapter 7.3 ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined

parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings; chapter 7.3

Hsclaimer J

The saftware was created lo assist enginaers in their daily business. The software is an engineering software thal is dealing with a very complex malter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep underslanding of struclural 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 resulls have been
verified and approved regarding compleleness and correctness by a project structural/building physics engineer. The user has the possibility to make print-outs from the software.
Any maodification of those are not allowed.

Stora Enso Wood Products GmbH doas nol assume any warranty regarding the software. The software has been developed wilh utmosl diligence, nevertheless Stora Enso Wood
Producls GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and compleleness of information and dala created by the software.
Slora 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 parly 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 liabls for operational falures or the loss of
programs and’or dala of the user's data processing system.

Applicable Law: These lerms 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).
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system
l 9.=0 60 AHim 1 q.20.60 kHim l LG4 wind load
@_ fleld 1 iy field 2 Fa
7. A V77
A 8 ¢
| »la »l
b 6900m L 5100m )
global utilization ratio 60 %
uLs 19 % | ULS fire 0% | SLS GO % | SLS vibration 0 % | support 1%
sectlon: CLT 100 L3s
: layer thickness orientation material
N 11 30.0 mm 0° C24 spruce
R PR S B [ 2 40.0 mm 90° C24 spruce
f o g 3 ~30.0mm 0° C24 spruce
teur 100.0 mm
material values
material fm,k fLO,k fr,eo,k fc,O,k fc,go_x fv,k frx min Eo,mean Grrean Grmean
[Nfmm?] | [Nfmm?] | [Nfmm?] | [Nimm?] | [Nfmm?] | [N/mm?] | [N/mm?] | [N/mm?] [Nfmm?] | [N/mm?]
C24 spruce 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,500.00 | 460.00 50.00
load
load case groups
load case category S Typ |duration | Kmod Yir | Yew Yo Yy Hor =
LC1 | wind load Q short 0.9 0 1.5 0.6 0.2 0
term
LC1:wind load
continous load
field load at start
[kN/m]
1 0.60
2 0.60
ULS combinations
combination rule
LCO1 1.50/0.00 * LC1

SLS characteristic combination

combination rule

LCO1 1.00/0.00 * LC1

SLS quasi-permanent combination

combination rule

LCO2 1.00/0.00 * 0.00 * LC1

72
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Ultimate limit state (ULS) - design results

moments [kNim]

50 min M=-4.27 [kNm]
max M=3.43 [kNm)
0.00
- <% ” g 7 o Saeg e coaadl 7 )
V= 0002 49 [kH) ? Vo= 000:6 86 [h1) V = 0 0D0/1.46 (k1)
5.00
shear force [kN]
A0 min Q=-3.72 [kN]
max Q=3.13 [kN]
-2.00—
000 - T,
> - AT - 2N
7 i 7 o 77
. (i . ¢
? 001 ¥ i -
400
ULS flexural design
field | dist. finx ¥m Krmod Ksys fma Ma Omd ratio
(m] | [Nmm?] [-] [l [ [Nfmm?) [kNm] [N/mm?]
1 6.9 2400 1.25 0.90 1.10 19.01 -4.27 3.65 19 % | LCO1
2 0.0 24.00| 1.25 0.90 1.10 19.01 -4.27 3.65 19 % | LCO1
ULS shear analysis
field | dist. fux ¥m Kmod fog \Z Tvd ratio
[m] [N/mm?] [ [ [Nfmm?) [kN] [Nfmm?]
1 | 89 4.00| 1.25 0.90 2.88 3.72 0.07 2% | LCO1
2 0.0 4.00] 1.25 0.90 2.88 3.13 0.06 2% | LCO1
ULS rolling shear
field | dist. = ol Yo Kirod fra Va Trd ratio =
[m] [N/mm?] [] [ [N/fmm?) [kN] [N/mm?]
1 6.9 B 1.06| 1.25 0.90 076 372 0.07 9% |[LCO1
2 0.0 1.05| 1.25 0.90 0.76 3.13 0.06 7% | LCO1
stress diagram
flexural stiess shear sligss reling shear sticss
[Mimm?) (Mrmm?] [Nemm?]

—
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flexural stress analysis
Ms= -427 kNm fox= 24.00 N/mm?
Ym= 125
kmea = 0.90
ks = 1.10
Omg = 3.66 N/mm? < fma = 19.01 N/mm? ¥
utilization ratio 19 %
shear stress analysis
Ve= 372 kN foxk= 4.00 N/mm? i
¥m= 125
Kmea = 0.90
Twa= 0.07 N/mm? < fua= 2,88 N/mm? v
utilization ratio 2%
rolling shear analysis
Ve= 372 kN fie= 1.05 N/mm?
Ym= 1.25
kmoa = 0.90
Ta=  0.07 N/mm? < fra=  0.76 N/mm? 4
utilization ratio 9%

Service limit state design (SLS) - design resuits

defonnation fin [mm]
min W=0.00 [mm]
max W=0.00 [mm]

s iy i
Ve V7 27/-
A u [
deformation inst [mm]
iy min W=-0.46 [mm)
max W=13.70 [mm)
0.00 —— T =)
P i e — 7
/ 7N ) .4 7, ; ;/ ;: ;/
A % £ B8 C
10,00 —
2?.!.(30J
initial deflection [Wenar]
fleld dist. limit Wimit Wesle, ratio
[m] [ [(mm] [mm]
| 1 3.1 1/300 23.0 13.7 60% | LCO1 |
2 3.32 1/300 17.0 1.7 10% | LCO1

Calculatis by Stora Enso 2.0 November 2016
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final deflection [WehartWqp. *Kaer]
field | dist. limit Wimi Weas, ratio
[m) B | (mm] (mm]
1 0.0 1/150 46.0 13.7 30 % | LCO2
2 0.0 1/150 34.0 1.7 5% | LCO2
net final deflection [wqp*(1+Kae)]
fisld dist, limit Wimit Weatc. ratio
m | H (m] [mm]
1 0.0 1/250 27.6 0.0 0% |LCO2
2 0.0 1/250 20.4 0.0 0% |LCO2
support reaction
load case category Kmod | Av l Bv l Cy
[kN]
wind load 0.9 166 | 4.57| 0.97
0.00| 0.00| 0.00
reference documents for this analysis
@glish title description
EN 338 EN 338 - Structural timber — Strength classes
EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -

Common rules and rules for buildings

ETA-14/0349

European Technical Assessment ETA-14/0349 of 02,10.2014

_Expertise Rolling shear - no 'edge gluing, H.J. Blass

_| Expertise on Rolling shear for CLT

EN 1995-1-2

EN 1995-1-2 - Eurocode 5 — Design of timber structures — Part 1-2: General
— Structural fire design

Technical expertise 122/2011/02; analysis of load
bearing capacity and separation performance of CLT
elements

Verification of the load bearing capacily and the insulation criterion of CLT
structures with Stora Enso CLT

Technical expertise 2434/2012 - BB: failure time {f of
gypsum fire boards (GKF) according to ON B 3410

Expertise on failure time If of gypsum wall fire boards according to ON B3410
and gypsum wall boards type DF according to EN 520

EN 1990

EN 1990 - Eurocode — Basis of structural design

ONorm B 1995-1-1 NA

ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings

ONorm B 1895-1-2 NA

ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and

national supplements

Fire safety in timber buildings - technical guildeline for
Europe

Fire safety in timber buildings - technical guildeline for Europe; publishes by
SP Technical Research Institute of Sweden

National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements,
chapter 12

ONORM EN 1995-1-2 - National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements, chapter 12

Experlise Rolling shear, H.J. Blass

Expertise on rolling shear strength and rolling shear modulus of CLT panels

ONORM EN 1995-1-1_NA, chapter 7.3

ONORM EN 1995-1-1 - Auslria - National Annex — Nationally determined
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings; chapter 7.3

LDlsclalmer

The software was creatad to assist engineers in lheir daily business. The software is an engineering software thal 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 struclures. The user of the software is obliged to check all Input values, no matler 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 completaness and correctness by a project structuralibulding physics engineer. The user has the possibility to make print-outs from the software,

Any modification of those are nol allowed.

Stora Enso Wood Products GmbH does nol assume any warranty regarding the software. The software has been developad with utmost diligence, nevertheless Stora Enso Wood
Producls GmbH, neither expressly nor implicitly, provides any warranty in terms of accuracy, validity, timeliness and completeness of information and data crealed by the software.

Stora Enso Wood Products GmbH does also not assume any warranty for
software wilh the ones of third party producers or providers.

the general usability of the software, its suilability for a special purpose or for the compalibility of the

Stora Enso Woad 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 nol apply to personal injury, Under the aforementioned conditions Stora Enso Woed 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.

Applcable 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 Internalional

Sale of Goods (CISG).
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connection

Fx 6.05 | kN/Im |
| Kinog 1]-
material 1 C24 spruce | |
| panel 1 CLT 100 C3s
| orientation cover layer X direction
panel 2 CLT 100 C3s
orientation cover layer v
_connector type Rothoblaas TBS
connectors 6/100
selup vertical
diameter 6|mm |
head diameter 16.6 [mm
length 100 | mm_ |
thread length 60 | mm
splice length 100 | mm |
number of rows 1 ]
pre-drilled x
analysis
Nachweis Vorhanden Grenzwert Einheit utilization
| CLT width 100 72 mm 72 %
thickness 1 50 32 mm 63 %
thickness 2 50 32 mm| 63 %
Fv 1545.25 1545.25 N 100 %
count 3.915 41.667 count /Im 9 %

system sketch

l‘—’v L] l_.z T b
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Bauingenieur Matic Ozbolt element - date 08.11.2017
minimum spacing
Name a1,min Azmin | A3emin | A3tmn | B4emin | 84Lmin
| tmm | () | (mm] | fmm] | (mm) | [mm)
CLT top 24 15 36 36 15 36
CLT bottom 24 15 36 36 15 36

result in layers

element 1 element 2
X Dicke | Typ | «a les lasty Faxpe X Dicke | Typ a Lo letty Faxprk
[(mm] | [mm] [l [mm] | [mm] (N] [mm] | [mm] ] [mm] | [mm] [N]
0 30 c 90 0 0 0 50 5 L, 90 0 0 0
30 10 L| 90 0 0 0 55 15 L a0 15 15 1053
40 5 L 90 5 5 351 70 20 c 90 20 20 1404
45 5 L 90 0 0 0 90 10 C g0 0 0 0
results
b1,min b2.min RS fhuz B toent | toeno lefr, 1 let2 tireq t2eq
[mm] [mm] [Nfmm?] | [N/mm?] [ [mm] [mm] [mm] [mm] [mm] [mm]
72 72 24.49 24.49 1.00| 50.00| 50.00 5.00| 35.00 32 32
resuits
Mycx Faxre Freadre | Frnspe | Figk Fure Fv,re FyEd Faxrd Faxea Anz. | ANZ.mac | e,
[Nmm] [N] [N] [kN] [kN] [N] [N] (kNAm] | [N) [kNAim] | [Stk/im] | [Stk/im] | [mm]
9493.71 351.002522.625 | 11.300| 0.000 | 2008.82 | 1545.25 6.05 270.00 0.00 3.92| 41.67| 255
reference documents for this analysis
English title description
EN 338 ‘ EN 338 - Structural timber — Strength classes
EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
- Common rules and rules for buildings
EN 1990 EN 1990 - Eurocode — Basis of structural design
ONorm B 1995-1-1 NA ONORM EN 1995-1-1 - Austria - Nalional Annex — Nationally determined

parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings

ONorm B 1995-1-2 NA ONCRM EN 1995-1-2 - Austria - National Annex - Euroceds 5: Design of |
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and

national supplements

ETA-11/0030 ETA-11/0030 European Technical Approval; Rothoblaas; Self-tapping screws

) for use in timber structures
ETA-12/0063 o - SFS intec AG; Self-tapping screws for use in timber constructions B
ETA-12/0062 SFA intec AG; ETA-12/0062; selftapping screws for use in timber

- - construclions ]

ETA-11/0086 S o GH Various Angle Brackets B
ETA-09/0322 GH Various Angle Brackets
ETA-11/0496 Rotho Blaas TITAN Angle Brackets
Disclaimer

Tha software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex malter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced eng'neers, 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 defaull by the software and all results for
plausibility.

The use of the resulls of the software should not be relied upon as the basis for any decision or action. Any use of resulls of the software is only allowed, il the results have been
verified and approved regarding compleleness and correclness by a projeclt structural/bu'lding physics engineer. The user has the possibility lo make print-outs from the software.
Any maodification of those are nol 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 Weod Products GmbH does also not assume any warranty for the general usability of the software, its suitability for a special purpese or for the compatibliity of the
software with the ones of third party producers or providers.

Stora Enso Wouod 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 nol apply to persanal 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 Austra excluding however any conflict of laws rules and any laws regarding the Cenvention of the International
Sale of Goods (CISG).

'\';' Calculatis by Stora Enso 2.0 November 2016
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SPINA NOVO MESTO D.O.O. project INFO RT page 1
Bauingenieur Matic Ozbolt element Sidranje date  08.11.2017
connection
F Fi 0| kN
4 Fa3 0.53 | kN
f Kmbd 1 =
re connectors TITAN F - TCF200, Hy =60
o mm
Is)
design Fa3
Fea = 05 kN Rkzatoz = 161 kN
Ym = 1.3 -
Krod = 1.00 -
Faz3 = 0.5 kN < Rgas = 116 kN v
utilization ratio 5%

design forces for anchorage to concrete

design values, having "in" in the index refer to an inner anchor position
design values, having "out” in the index refer to an outer anchor position

see technical approvals and assessment documents

Faganzam = 0.3975 [kN]
Fagatzacn = 0.5088 [kN]

Fecits

reference documents for this analysis

English title description

EN 338 . EN 338 - Struclural timber — Strength classes

EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

EN 1990 EN 1990 - Eurocode — Basis of structural design

ONorm B 1995-1-1 NA

ONORM EN 1995-1-1 - Austria - National Annex — Nationally determinad
parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
Common rules and rules for buildings

ONorm B 1995-1-2 NA

ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and

national supplements

ETA-11/0030

ETA-11/0030 European Technical Approvéi?: Rothoblaas; Self-tapping screws
for use in timber structures

ETA-12/0063

SFS intec AG; Self-tapping screws for use in timber c,o_nst_r'uctions

ETA-12/0062

SFA intec AG; ETA-12/0062; selftapping screws for use in fimber
constructions

storaenso

Calculatis by Stora Enso 2.0 November 2016




SPINA NOVO MESTO D.O.O. project INFO RT page 2

Bauingenieur Matic Ozbolt element Sidranje date  08.11.2017
reference documents for this analysis
English title = description 5
ETA-11/0086 ) GH Various Angle Brackets - ]
ETA-09/0322 o GH Various Angle Brackets
ETA-11/0496 Rotho Blaas TITAN Angle Brackets
Disclaimer

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

The use of the resulls 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 compleleness and correctness by a project structural’building physics engineer. The user has the possibility to make print-outs from the software.
Any madificalion of those are nol allowed.

Stora Enso Wood Products GmbH does not assume any warranty regarding the software. The software has been developed with ulmost diligence, nevertheless Stora Enso Wood
Producls GmbH, naither expressly nor implicitly, provides any warranlty 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 Producls GmbH; the liability for slight negligence is
excluded. This does nol apply to personal injury. Under the aforementioned conditions Stora Enso Wood Products GmbH is as well not liable for operational fa'lures or the loss of
programs and/or data of the user’s data processing syslem.

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 Intemational
Sale of Goods (CISG).

Calculatis by Stora Enso 2.0 November 2016
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SPINA NOVO MESTO D.O.O. project INFO RT page 1
Bauingenieur Matic Ozbolt element Plos¢a-stena date  08.11.2017
connection
Fx 3.325 | kN/Im |
| Fy 0.71 | kN/im
Kmo_d 1]-
material 1 C24 spruce
| panel 1 CLT 100 C3s
orientalion cover layer X direction
_material 2 C24 spruce 1

panel 2 ) CLT 100 C3s B
orientation cover layer v
connector type Rothoblaas HBS
connectors 8/200
setup vertical |
_diameter 8 | mm
head diameter 14.5 | mm
| length 200 [ mm
thread length 80 [ mm
connector positions v
pre-drilled x
analysis
Nachweis Vorhanden Grenzwert Einheit utilization
width 1 100 96 mm | 96 %
width 2 100 96 mm 96 %
thickness 1 - 100 38 mm 38 %
thickness 2 100 81 mm 81%
Fv 1699.98 2056.621 . N 83 %
count ) 1.653 12.5 count/Im 13 %
splilting stress analysis 0.021 0.828 N/mm? 3%

system sketch

l—n

X

l—n

0.71 kNAm

500

500

|

. PETIEE:

3325 ki -

—t>
3328 WNim

|

storaenso
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SPINA NOVO MESTO D.O.O. project INFO RT page 2

Bauingenieur Malic Ozbolt element Plo&¢a-stena date  08.11.2017
minimum spacing
Name ai,min Az2min | A3cmn | 3tmn | Bécmin | B4Lmin
[mm] | [mm] | [mm] | [mm] | [mm] | [mm]
CLT top 32 20 48 48 20 48
CLT bottom 80 32 56 96 24 48
result in layers J
element 1
X Dicke | Typ a | e | ey Facre
[mm] | [mm] [’] [mm] | [mm] [N]
0 30 Cc 90 0 0 0
30 40 L 90 0 0 0
70 30 C 0 0 0 0
results
D1min D2.min fhx1 fhx.2 B teen.s tpen2 lett.1 lett2 t1ceq t2req
[mm] [mm] [Nfmm?] | [N/mm?] [ [mm] [mm] [mm] [mm] [mm] [mm)]
96 96 21.21 7.07 3.00| 100.00 | 100.00 0.00| 85.00 38 81
results
My.rk FaxRrs Fhesdre | Frensre | Fiire Fu.rk Fu.rd Fued Faxrd Faxed Anz. | AnZ.max | @ed.
[Nmm] [N] [N] [kN] | [kN] INN | [IN] [kNAm] [N] [kNfim] | [Stk/m] | [Stk/m] | [mm]
20057.48 2207.632207.625| 20.100| 0.000| 2673.61| 2056.62 3.40| 1698.17 0.00 1.65| 12.50| 500

reference documents for this analysis

English title description

(EN338 B EN 338 - Structural timber — Strength classes

| EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

EN 1990 EN 1990 - Eurocode — Basis of structural design

ONorm B 1995-1-1 NA ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined

parameters — Eurocode 5: Design of timber structures — Part 1-1: General-
L. Common rules and rules for buildings
ONorm B 1995-1-2 NA ONORM EN 1995-1-2 - Austria - National Annex - Eurocode 5: Design of
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and

national supplements

ETA-11/0030 ETA-11/0030 European Technical Approval Rothoblaas; Self- tapping screws
for use in timber structures

ETA-12/0063 SFS intec AG; Self-tapping screws for use in timber constructions

ETA-12/0062 SFA intec AG; ETA-12/0062; selftapping screws for use in timber

L constructions

ETA-11/0086 S | GH Various Angle Brackets o

ETA-08/0322 GH Various Angle Brackels

ETA-11/0496 Rotho Blaas TITAN Angle Brackets

Igisclalmer

The soltware was crealed lo assist engineers in their daily business. The software is an engineering software that is deal'ng with a very complex malter of struclural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of slructural engineering and building physics
relaled 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 dacision or action. Any use of results of the software is only allowed, if the resulls have been
verified and approved regarding completeness and correctness by a project structuralibu’lding physics engineer. The user has the possibility to make print-ouls 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, neveriheless Stara Enso Wood
Producls GmbH, neither expressly nar implicitly, provides any warranty in terms of accuracy, valdity, timeliness and completeness of informalion and dala created by the software.
Stora Enso Wood Products GmbH does also not assume any warranty for the ganeral usabllity of the software, its suitabllity 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 inlent through Stora Enso Wood Products GmbH; the liability for slight negligence is
axcluded, Th's does nol apply lo 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 lhe laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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SPINA NOVO MESTO D.O.O. project INFO RT page 1

Bauingenieur Matic Ozbolt element Sidranje date  08.11.2017
connection
Fi 0] kN
Fas 0| kN
Fas 0.52 | kN
Kmnod L HE
connectors WBRO070
design Fas
Fras = 0.5 kN Ricss Hoiz = 6.8 kN
Ym = 1.3 -
Kmod = 1.00 -
Faas = 0.5 kN < Ra4s = 6.8 kN 4
utilization ratio 8 %
reference documents for this analysis
English title 'description :
EN 338 o ] EN 338 - Structural timber — Strength classes
EN 1995-1-1 EN 1985-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Commen rules and rules for buildings
EN 1990 ) - EN 1990 - Eurocode — Basis of structural design
ONorm B 1995-1-1 NA ONORM EN 1995-1-1 - Austria - National Annex — Nationally determined

parameters — Eurocode 5: Design of timber structures - Part 1-1: General-
Common rules and rules for buildings

ONorm B 1995-1-2 NA ONORM EN 1995-1-2 - Austria - National Annex - Euracode 5: Design of
timber structures — Part 1-2: General — Structural fire design — National
specifications concerning ONORM EN 1995-1-2, national comments and
national supplements

ETA-11/0030 ETA-11/0030 European Technical Approval; Rothoblaas; Self-tapping screws
for use in timber structures ) )

ETA-12/0063 SFS intec AG; Self-tapping screws for use in timber constructions

ETA-12/0062 SFA intec AG; ETA-12/0062; selftapping screws for use in timber
constructions

ETA-11/0086 GH Various Angle Brackets

| ETA-08/0322 - ) GH Various Angle Brackets
ETA-11/0496 Rotho Blaas TITAN Angle Brackets
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 far
plausibility.

The use of the results of the saftware should not be relied upon as the basis for any decision or action. Any use of resulls of the software is only allowed, if the resulls have baen
verified and approved regarding completeness and correctness by a project structuralibuilding physics engineer. The user has Lhe possiblily to make print-outs from the software.
Any modificalion of those are not allowed.

Slora Enso Wood Products GmbH does nol assume any warranty regarding the software. The software has been developed with utmost diligence, nevertheless Stora Enso Wood
Products GmbH, neither expressly nor implicilly, provides any warranty in terms of accuracy, valdity, imeliness and completeness of informalion and dala created by Ihe software.
Stora Enso Wood Products GmbH does also not assuma any warranty for the general usability of the software, its suilabllity 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 fa'lures or the loss of
programs andor dala 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 Internalional
Sale of Goods (CISG).

Calculatis by Stora Enso 2.0 November 2016
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Stik - n8 \

Novo mEsTo p.0.0.

SPOJ LESENIH OKVIRJEV

PRERACUN OBREMENITEV NA VIJAK Med = 21,70 kNm
r [cm] n [kom] n*ri2 Fed [kN]
1 15,00 4,00 900,00 12,05
2 21,22 4,00 1801,15 17,05
3 0,00 0,00 0,00 0,00
4 0,00 0,00 0,00 0,00
5 0,00 0,00 0,00 0,00
6 0,00 0,00 0,00 0,00
SUM ri2 = 2701,15
rmax = 21,22 Fvedmax = 17,05 kN

STRIZNI SPOJ JEKLO-LES

DVOSTRIZNI STIK

SREDINSKA JEKLENA PLOSCA S POLJUBNO DEBELINO

LES GL24h lepljen yms= 1,25
ples = 380,00 kg/m3 obteZba S
t1= 100,00 mm kmod = 0,90
VIJAKI M20; 5.8 a= 45
d= 20 mm al,min = 94 aldej= 100 mm
do = 22 mm a2,min = 80 a2,dej= 100 mm
fuk = 500,00 N/mm?2 a3,t,min = 140 a3dtdej= 150 mm
a4,t,min = 80 adtdej= 100 mm
a4,c,min = 60 adc,dej= 100 mm
2 1
- e ‘[i L
- EES i £ 55550 =

—— -—— -——
5 S—— - -
o o
a4
¢83C

-90° < @< 90° 90° < &< 270° 0° < a< 180° 180° < & < 360°

oo -
&,
ok

PLOCEVINA S 235 fy,d = 23,50 kN/cm?2 fub = 36,00 kN/ecm2
t= 5,00 mm

Razmaki med vijaki v plocevini

e1=2*do= 44 (1,2-2,5) eldej= 150 mm
e2=1,5"do= 33 (1,2-1,5) e2dej= 150 mm
p1=3*do= 66 (2,2-3,75) p1 dej = 60 mm

p2=3*do= 66 (2,4-3,0) p2 dej = 60 mm



OBREMENITEV
Fved = 17,05 kN

DIMENZIONIRANJE

| ' l_
fh,0.k = 24,93 N/mm?2...bo€na trdnost lesa | _f |

Stik - n8 5P|NA

Novo mesTo p.0.o.

k90 = 1,60 mehki les
fh,ak = 19,18 N/mm?2...boéna trdnost lesa f g h
My,r,k = 362050,58 Nmm...kar. Upogibni moment vijakov
Fv,rk = min ( 38,35 kN ) = 27,10 kN Fath M
52.83 kN il ,d{ o } T
27,10 kN ’mf“
Fax.rk zanemarimo m+ (h)
Nosilnost posameznega vijaka
Fved = 17,05 kN < Fvr,k = 19,51 kN
Nosilnost skupine vijakov
m= 2 vrsta n= 1 kom nef = 0,79
Fv,ed,1= 12,18 kN < Fvr,k = 19,51 kN
- Kontrola boé&nih pritiskov ploéevina a= 0,66

Fved= 17,05 <Fb,rd=

47,45 kN OK



Stik - n8 \

Novo mesTo p.0.o.

SREDINSKA JEKLENA PLOSCA S POLJUBNO DEBELINO

LES GL24h leplien ym= 1,25
ples = 380,00 kg/m3 obteZba S
t1= 75,00 mm kmod = 0,90
VIJAKI M12; 5.8 a= 45
d= 12 mm al,min = 56 al,dej= 100 mm
do = 13 mm a2,min = 48 a2,dej= 100 mm
fuk = 500,00 N/mm?2 a3,t,min = 84 aldtdej= 150 mm
a4t min = 48 adtdej= 100 mm
ad,c,min = 36 adc,dej= 100 mm
2 1
@ / / s
= [ -5 - '
] f ] 1%
1 1
—bl ay fe— —.i a,
o al t— —* a, *+—
oF1 K |k [t
¥ a a < a q:s:
Ba¢ " f f
83,
-90° < &< 90° 90° < @< 270° 0° < a< 180° 180° < < 360°
PLOCEVINA S 235 fy,d = 23,50 kN/cm?2 fu,b = 36,00 kN/cm?2
t= 6,00 mm
Razmaki med vijaki v plocevini
e1=2*do= 26 (1,2-2,5) el dej= 150 mm
e2=1,5"do= 19,5 (1,2-1,5) e2 dej = 150 mm
p1=3*do= 39 (2,2-3,79) p1dej= 60 mm
p2=3*do= 39 (2,4-3,0) p2 dej = 60 mm
OBREMENITEV
Fved = 5,00 kN a= 9 ° | f, <
1 A
DIMENZIONIRANJE — :
fh,0.k = 27,42 N/mm2...bo¢na trdnost lesa i B { |
k90 = 1,48 mehki les I : '
fh,a,k = 18,53 N/mm2...bo&na trdnost lesa f g h
My,r.k = 95931,78 Nmm...kar. Upogibni moment vijakov
Fv,rk = min ( 16,67 kN ) = 10,62 kN Fora 1 M
21,79 kN Fpmmind s ,{ A Fw g
10,62 kN : 4
Fax,rk zanemarimo 23 My o d + 2 (h)
Nosilnost posameznega vijaka 4
Fved = 5,00 kN < Fvr,k = 7,65 kN

Nosilnost skupine vijakov



m=

Fv,ed,1 =

2 vrsta

3,13 kN < Fvr,k =

- Kontrola boénih pritiskov plo¢evina

Fv,ed =

5,00

< Fb,rd =

Stik - n8
n= 1 kom
7,65 kN
o= 1,00
51,84 kN OK

nef =

SPINA

Maovo mesTo p.0.0.

0,89



POZ 300 BAR

Les - BAR

BAR - PORAZDELITEV HORIZONTALNE OBREMENITVE

wspredaj = 0,36 kN/m2
wzadaj = 0,23 KN/m2
h= 3m
hp = 0,8 m
Fwzgoraj = 0,885 kN
Fwzgoraj,p = 0,472 kN
Sum = 1,357 kN
Fwspodaj = 0,345 kN
4|~
119,50 m:r T 5.00 M(-_:_\‘hw 630
D10 \
im/:g:ﬁ kS (= =) a 0.00 m Gs 28088
- R B e O OO O "
5 P ﬁ gigu s.ém si = 51515 sngzs =
e g 0
220 _/”_ ® 49 D9 \DS m/ D9 : +
F3 IF4
iy L ;“::
Obremenitev na stropno plo¢o
2
1360
| 137 I'._:_‘T.‘wE I , Thw‘
Z
IA 275
133
L—Z.SODJ‘J‘—A.&SO b 4.700 -1 1.550-]

-3.28

/ /
2.300 - 4 450 ——— - 4 700 ———=1=1.550

|

?—“—K_‘J pr— )



Preracun okvirja

6.720

\ 4

Les - BAR

Kontrola napetosti

0.25

0.25

HEA& 180

0.09

\{

Novo MEsTo p.0.0.

0.04

ux [mm]
0.3
4 ' 12,1
HE& 180
HEA 180
x -
Kontrola stabilnosti
025 0.22 0.22
0.06
0.26 0.22 0.24
0.24
0.04 X 02




Stik - HEA180 5P| NA‘r

Novo mesto p.oo.

STIK HEA 180 - STEBER NOSILEC

VIJACENI MOMENTNI SPOJ PRECKE NA STEBER (2 vrsti)

Material Jeklo S 235 Vijaki M20
fy = 23,50 kN/cm2 d= 20 mm
fu = 36,00 kN/cm2 As = 2,45 cm2
A= 3,14 cm2
§t. vrstic vijakov 2 kvaliteta 8.8
§t. stolpcev vijakov 4 fyb = 64,0 kN/cm2
n vijakov 8 fub = 80,0 kN/cm2
do = 22 mm
Obremenitev Ned = 0,00 kN ...tla¢na sila +
Med = 69,10 kKNm
Ved = 0,00 kN
Geometrija Precka HEA 180 Steber HEA 180
hp= 171,00 mm hs= 171,00 mm
bp= 180,00 mm bs= 180,00 mm
tfp = 9,50 mm tfs = 9,50 mm
twp = 6,00 mm tws = 6,00 mm
hwp= 152,00 mm hws= 152,00 mm
tép = 25,00 mm ...debelina ¢elne plo¢evine (tp = dvijaka)
Preraéun val af,w= 5,00 mm...debelina vara pasnice
aw,w= 3,00 mm...debelina vara stojine
ly,weld= 2808,03 cm4
Wopl,y,w= 328,42 cm3 > Wpl,y,precke
Razmaki med vijaki
Zahtevane Dejanske
el =2*do = 44 mm (1,2-2,5 eldej= 40 mm
e2=1,5*do = 33 mm (1,2-1,5) e2dej= 35 mm
pl=3*do = 66 mm (2,2-3,7 pl dej= 90 mm
p2 = 3*do = 66 mm (2,4-3,0) p2 dej = 80 mm

Razporeditev obtezbe med vijaki

x1= 40,00 mm rl= 35,25 mm
X2 = 90,00 mm r2Z=rmax= 125,25 mm
x3 = 40,00 mm

Med'= 6910,00 kNcm tmax = Ft2 = 127,80 kN
Ft1 = 35,97 kN
Fc=2Ft+Ned= 163,77 kN

Kontrole
- Kontrole natezne nosilnosti vijakov

Fteed = Ftmax= 127,80 < Ftrd = 141,12 kN OK



Nosilci ograje 5P|NA

Novo mesto p.oo.

NOSILCI OGRAJE

POZ 101 SPODNJI NOSILEC OGRAJE

PROFIL T2 JEKLO S 235 fy,d = 23,50 kN/cm2
h[mm] b[mm] twmm] tfimm] rfmm] Alcm2] hifmm] d[mm]
140 65 10 10 5 19,5 140 65
ly[cm4] | Wel.y[cm3] | Wpl.y[cm3] iy [cm] Iz[cm4] | Wel.z[cm3] | Wpl.z[cm3] iz [cm]
395,00 79,00 744,60 10,05 2769,00 230,70 351,70 6,00
Itffcm4] lw [cm6] E G
41,55 328,50 21000 8077
GEOMETRI Lmax = 3,00 m
a= 1,50 m...pozicija to€kovne obtezbe
b= 1,50 m...(a<b)
OBTEZBA lastna teza g= 0,15 kN/m
stalna zid - klet Yy [KN/m3] b [m] h[m]
27,00 0,02 1 pg,zid = 0,54 kKN/m
g= 0,69 kN/m
koristna od poz 101 x[m] g [kN/m2]
1,00 1 pg.pl = 1,00 KN/m
q= 1,00 KN/m
ged = 2,44 kKN/m
tockovna Ag = 1,00 kN
Aq = 0,00 kN
Qed = 1,35 kN
REAKCIJE Aed = qed*L/2 + Qed*b/L = 4,33 kN
Bed = qed*L/2 + Qed*a/L = 4,33 kN
DIMENZIONIRANJE
MSN upogib Med = qed*L2/8 + Qed*a*b*L = 3,75 kNm
osd = Med/Wy = 4,75 kN/cm? <fy,d= 23,50 kN/cm?
strig Ved = 4,33 kN < Vpl,rd = 189,95 kN
vijacenje M [mm] = 12 nlkom] = 2 As[cm2]= 0,843
kvaliteta 88 fyb = 64,00 fub = 80,00
Ved = 4,33 kN < Fv,rd = 53,95 kN
MSU Pomiki w = 5%(g+q)*L*/(384*E*I) + Q*L3*(3*a/L-4*(a/L))/48*E*|
w = 0,28cm<L/ 500 = 0,60 cm



Nosilci ograje

ENOSTRIZNI STIK

TANKA PLOCEVINA (TANJSA KOT 0,5*d)

LES Cc24 masivni ym=
ples = 350,00 kg/m3 obteZba M
t= 75,00 mm kmod =
VIJAKI M10; 5.8
d= 10 mm
fuk = 500,00 N/mm?2
n= 3,00

OBREMENITEV

Fved = 4,50 kN

DIMENZIONIRANJE

v

Novo mEsTo p.0.0.

J0,4j|',_,‘ tyd
1,25 E;.Rk =min l

3 F:‘u Rk
V152 M, fod + ==
0,80

fh,0,k = 25,83 N/mm2...boéna trdnost lesa
My,r.k = 59716,08 Nmm...kar. Upogibni moment vijakov
Fv,rk = min ( 7,75 kN ) = 4,52 KN
4,52 kN
Fax,rk zanemarimo
Fved = 1,50 KN < Fvrk = 2,89 KN



Nosilci ograje 5P|NA

Novo mesto p.oo.

POZ 102 ZGORNJI NOSILEC OGRAJE

PROFIL T 120 JEKLO S 235 fy,d = 23,50 kN/cm2
h[mm] b[mm] tw[mm] tfimm] rfmm] Alcm2] hifmm] d[mm]
140 60 7 10 5 20,4 98 140
ly[cm4] | Wel.y[cm3] | Wpl.y[cm3] iy [cm] Iz[cm4] | Wel.z[cm3] | Wpl.z[cm3] iz [cm]
605,00 86,4 103,00 5,45 62,7 14,8 28,3 1,75
Itffcm4] lw [cm6] E G
5,68 1,8 21000 8077
GEOMETRI Lmax = 3,00 m
a= 1,50 m...pozicija to€kovne obtezbe
b= 1,50 m...(a<b)
OBTEZBA lastna teza g= 0,16 kN/m
stalna zid - klet Yy [KN/m3] b [m] h[m]
5,00 0,25 0,1 pg,zid = 0,13 kKN/m
g= 0,29 kN/m
koristna od poz 101 x[m] g [kN/m2]
0,00 0 pg,pl = 0,00 kKN/m
q= 0,00 kKN/m
ged = 0,38 kN/m
tockovna Ag = 2,00 kN
Aq = 0,00 kN
Qed = 2,70 kN
REAKCIJE Aed = qed*L/2 + Qed*b/L = 1,93 kN
Bed = qed*L/2 + Qed*a/L = 1,93 kN
DIMENZIONIRANJE
MSN upogib Med = qed*L2/8 + Qed*a*b*L = 2,46 KNm
osd = Med/WZ = 16,61 kN/cm? <fy,d= 23,50 kN/cm?
strig Ved = 1,93 kN < Vpl,rd = 132,96 kN
vijacenje M [mm] = 12 nlkom] = 2 As[cm2]= 0,843
kvaliteta 88 fyb = 64,00 fub = 80,00
Ved = 1,93 kN < Fv,rd = 53,95 kN
MSU Pomiki w = 5%(g+q)*L*/(384*E*I) + Q*L3*(3*a/L-4*(a/L))/48*E*|
w = 0,11 cm<L/ 500 = 0,60 cm



