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1 TECHNICKA ZPRAVA KE STATICKEMU VYPOCTU

Staticky vypocCet se zabyva navrhem a posouzenim nosnych konstrukci pfistavby
Matefské Skoly ve Lhotkach. Jsou posouzeny hlavni nosné prvky dfevéné konstrukce
a zalozeni pristavby.

Drevéna konstrukce pfistavby:

Stanoveni statického plsobeni stfeSnich CLT panell

4240

@}

LX 2115

V programu Scia engineer byly vycisleny vnitini sily a rakce ze statickych schémat
stropni konstrukce. Tyto byly nasledné vyhodnoceny pro samotné posouzeni
stropnich panell a pro posouzeni svislych konstrukci, pfekladu a zakladu.

Pro posouzeni stropnich panell jsou rozhodujici fialova schémata pusobeni
stfeSnich panell a jsou posouzeny na oba mezni stavy v programu Calculatis by
Stora Enso.

V programu Calculatis by Stora Enso je dale posouzeno hlavni priceli stén a
prekladu z CLT panelu tl. 120 mm.

Zakladové patky pfistfesSku jsou navrzeny a posouzeny v programu GEOS.

Dale jsou navrzena a posouzena kotveni dfevéné konstrukce do Zelezobetonovych a
stavajicich zdénych konstrukci. Kotveni je feSeno zavitovymi tyéemi na chemickou
kotvu.



2 VYCHOZi PODKLADY

Podklady

- Pracovni stavebni vykresy zpracované Ing. arch. Sonou Kfibalovou
- Protokol o stanoveni radonového indexu pozemku na p. st.100, k. u. Lhotky u

vrvs

radonové zatéze vypracovany panem RNDr. FrantiSkem Kratochvilem, Velké
Mezifici, Cervenec/srpen 2023

Predpisy a literatura

C:JSN EN 1990 Zasady navrhovani konstrukci
CSN EN 1991-1-1  ZatiZzeni konstrukci - Cast 1-1: Obecna zatizeni -
Objemové tihy, vlastni tiha a uZitna zatizeni pozemnich

staveb
CSN EN 1991-1-3  Zatizeni konstrukci, Cast 1-3: Obecna zatiZzeni — zatizeni
3 snéhem }
CSN EN 1991-1-4  Zatizeni konstrukci, Cast 1-4: Obecna zatizeni — zatizeni
vétrem

CSN EN 1992-1-1  Eurokéd 2: Navrhovani betonovych konstrukci — Cast 1-1:
Obecna pravidla a pravidla pro pozemni stavby

CSN EN 1992-4 Eurokdéd 2: Navrhovani betonovych konstrukci - Cast 4:
Navrhovani kotveni do betonu

CSN EN 1993-1-1  Eurokéd 3: Navrhovani ocelovych konstrukci — Cast 1-1:
Obecna pravidla a pravidla pro pozemni stavby

CSN EN 1995-1-1  Eurokéd 5: Navrhovani dievénych konstrukci — Cast 1-1:
Obecna pravidla — Spole€na pravidla a pravidla pro
pozemni stavby

CSN EN 1995-1-2  Eurokdd 5: Navrhovani dievénych konstrukci — Cast 1-2:
Obecna pravidla — Navrhovani konstrukci na ucinky
pozaru

CSN EN 1997-1 Eurokdd 7: Navrhovani geotechnickych konstrukci — Cast
1-1: Obecna pravidla

CSN EN 206-1 Beton — Cast 1: Specifikace, vlastnosti vyroba a shoda

Pouzity software

Microsoft Office

Autocad

Scia Engineer

GEO 5

Calculatis by Stora Enso

Hilti PROFIS Engineering 3.1.10




3 ZATIZENI

S$02c Plocha stfecha extenzivni p 8k 8k
M penzm) | enzm [P ey
vegetace - - 0,50 1,00 0,50
substrat 0,0800| 13,00 1,04 1,00 1,04
hydroakumulaéni vrstva - desky z mineraini viny 0,020 10,60 0,21 1,00 0,21
hydroizolace a ostatni separaéni vrstvy - - 0,10 1,00 0,10
Tepelnd izolace 0,360 0,50 0,18 1,00 0,18
parozabrana - - 0,10 1,00 0,10
nosna konstrukce - viz model - - - - -
2,13 28 = 2,13
S02d Plocha stfecha extenzivni - pristresek h [m] p g« b [m] 8«
[kN/m’] | [kN/m?] [kN/m]
vegetace - - 0,50 1,00 0,50
substrat 0,0800| 13,00 1,04 1,00 1,04
hydroakumulaéni vrstva - desky z mineralni viny 0,020 10,60 0,21 1,00 0,21
hydroizolace a ostatni separacni vrstvy - - 0,10 1,00 0,10
Tepelna izolace 0,100 0,50 0,05 1,00 0,05
parozabrana - - 0,10 1,00 0,10
nosna konstrukce - viz model - - - - -
2,00 Jg.=| 2,00
S04c Obvodova nosna sténa (pristavba) . [m] p 8k b [m] 8«
' [kN/m’] | [kN/m’] [kN/m]
CLT panel - - 1,00 -
rost - - 0,10 1,00 0,10
tepelnd izolace z dfevovlaknitych desek 0,200 0,80 0,16 1,00 0,16
drevény obklad 0,020 6,50 0,13 1,00 0,13
0,220 0,39 2ge=| 0,39
S04c Atika (pfistavba) p 8k 8«
0 ez | vy | 21 e/
CLT panel 0,0900 4,00 0,36 0,50 0,18
rost - - 0,10 0,50 0,05
tepelnd izolace z dievovlaknitych desek 0,200 0,80 0,16 0,50 0,08
drevény obklad 0,020 6,50 0,13 0,50 0,07
0,310 0,75 2g=| 0,38




S04c Obvodova nosna sténa
v tm | P & lbm | B
CLT90(pristavba) : [kN/m3] | [kN/m?] [kN/m]
CLT panel 0,0900 4,50 0,41 3,35 1,36
rost - - 0,10 3,35 0,34
tepelnd izolace z drevovlaknitych desek 0,200 0,80 0,16 3,35 0,54
drevény obklad 0,020 6,50 0,13 3,35 0,44
0,310 0,80 2g.=| 2,66
S04c Obvodova nosna sténa CLT120
— tgm] | P o B bm | B
(pfistavba) [kN/m?] | [kN/m?] [kN/m]
CLT panel 0,1200 4,50 0,54 3,35 1,81
rost - - 0,10 3,35 0,34
tepelnd izolace z dfevovlaknitych desek 0,200 0,80 0,16 3,35 0,54
drevény obklad 0,020 6,50 0,13 3,35 0,44
0,340 0,93 2g=| 3,12
S04c Obvodova nosna sténa
- thqm] | P & |bm |, B
CLT90(pristavba) : [kN/m?] | [kN/m?] [kN/m]
Keram. obklad 0,0150 | 25,00 0,38 2,35 0,88
CLT panel 0,0900 4,50 0,41 3,35 1,36
rost - - 0,10 3,35 0,34
tepelnd izolace z dfevovlaknitych desek 0,200 0,80 0,16 3,35 0,54
drevény obklad 0,020 6,50 0,13 3,35 0,44
0,310 1,17 2g=| 3,54
S04c Vnitini sténa CLT90(pristavba)
toml | P oo B by | B
[kN/m] | [kN/m"] [kN/m]
Keram. obklad 0,0150 | 25,00 0,38 2,35 0,88
CLT panel 0,0900 4,50 0,41 3,35 1,36
0,090 0,78 2g.=| 2,24
Zatizeni snéhem:
SNEHO VA OBLAST - IV - sk = 2,0 kPa - dle €SN EN 1991-1-3
o= 03° skon strechy
s_k= 2,0 kN/m? charakteristickd hodnota (snéhovd mapa)
Ce= 1 otevreny typ krajiny
Ct= 1 tep. Soucinitel
= 0,8 (tab.5.2)

s_1= 1,60 kN/m? (5.1)




Akce: MS Lhotky

Rozméry budovy
h= 35m celni sténa referencni zavislost dynamického
b= 6,7 m pozemni stavby  vyska tlaku na vysce
d= 16,4 m b
- »
% 4 z,=h q,(2)=q,(z,) >
Vypodet zatizeni vétrem h<b h 5 "
vétrova oblast: 1l v | g
kategori(‘e terénu: 1]
VinGi) Ap(zi)
Ze;i [M] Vo [M/s] Cair Ceeason | VoIm/s] | Cyy) Co:(zi) Ly (2i)
[m/s] [Pa]
5 27,5 1 1 27,5 0,606 1 16,66 0,355 605,41
Vitrze SZazJV
| A B |
b= 6,7 e<d + 1,3 5,4 9,7
d= 16,4 | A B
h= 3,5 e>d -- 1,34 15,06
e =min(b;2h) = 6,7 | A
e >5d -- 16,4
h/d Weg zatéZovaci Sirka
Coe10 )
0,2 [kN.m?] 3,67/2 0
A -1,20 -0,73 -1,3 0,0
B -0,80 -0,48 -0,9 0,0
C -0,50 -0,30 -0,6 0,0
D 0,70 0,42 0,8 0,0
E -0,30 -0,18 -0,3 0,0
VitrzJZaze SV
| A B | ¢
b= 16,4 e<d -- 1,4 5,6 -0,3
d= 6,7 | A B
h= 3,5 e>d + 1,4 5,30
e =min(b;2h) = 7 | A
e >5d -- 6,7
h/d Weg zatézovaci Sirka
CpelO
0,5 [kN.m%] | 3,67/2 0
A -1,20 -0,73 -1,3 0,0
B -0,80 -0,48 -0,9 0,0
C -0,50 -0,30 -0,6 0,0
D 0,74 0,45 0,8 0,0
E -0,39 -0,23 -0,4 0,0




Vitr na stfechu
Plocha stfecha

a Weg zatéZovaci Sirka
L R P 1 0
F -1,80 -1,09 -1,1 0,0
G -1,20 -0,73 -0,7 0,0
H -0,70 -0,42 -0,4 0,0
| (séni) -0,20 -0,12 -0,1 0,0
I (tlak) | 0,20 0,12 0,1 0,0
PristresSek
a c Weg zatéZovaci Sirka
<5° P10 1 0
A -1,50 -0,91 -0,9 0,0
B -1,80 -1,09 -1,1 0,0
C -2,20 -1,33 -1,3 0,0
celk (sani] -1,30 -0,79 -0,8 0,0
celk (tlak] 0,20 0,12 0,1 0,0
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4 STRESNi KONSTRUKCE

4.1 Vypoctovy model

4.1.1.Vypoctovy model - popisy uzli a pruti

N7 B Nz NS
N4 B3 M Négs N7
NE  Be N9 Bs NTT NIE B3 N719 B14 N20
N139 N13  B1o N4
L a
X N16 12 N17
4.1.2.Vypocétovy model - popisy délek prutu
B1/3,460 m B2/1,050 m
B3/3,460 m B4/1,050 85/1,845m
B6/3,460 m B8/2,895m B13/4,537 m B14/4,887 m
B9/2,115m B10/4,240m
z
X B12/4,240m
4.1.3.Prut
Jméno Prarez Délka Tvar Pog¢. uzel Konc. uzel Typ FEM typ Vrstva
[m]
B1 CS1 - OBDEL (1000; 140) 3,460|Céra N1 N2 obecny (0) standard Vrstval
B2 CS1 - OBDEL (1000; 140) 1,050|Céra N2 N3 obecny (0) standard Vrstval
B3 CS1 - OBDEL (1000; 140) 3,460|Céara N4 N5 obecny (0) standard Vrstval
B4 CS1 - OBDEL (1000; 140) 1,050|Cara N5 N6 obecny (0) standard Vrstval
B5 CS1 - OBDEL (1000; 140) 1,845|Céra N6 N7 obecny (0) standard Vrstval
B6 CS1 - OBDEL (1000; 140) 3,460|Céra N8 N9 obecny (0) standard Vrstval
B3 CS1 - OBDEL (1000; 140) 2,895|Céra N9 N11 obecny (0) standard Vrstval
B9 CS1 - OBDEL (1000; 140) 2,115|Céra N12 N13 obecny (0) standard Vrstval
B10 CS1 - OBDEL (1000; 140) 4,240|Céra N13 N14 obecny (0) standard Vrstval
B12 CS1 - OBDEL (1000; 140) 4,240|Céra N16 N17 obecny (0) standard Vrstval
B13 CS1 - OBDEL (1000; 140) 4,537|Céra N18 N19 obecny (0) standard Vrstval
B14 CS1 - OBDEL (1000; 140) 4,887|Céra N19 N20 obecny (0) standard Vrstval
4.1.4.Uzel
Jméno Souf. X Souf. Z
[m] [m]
N1 0,000 0,000
N2 3,460 0,000
N3 4,510 0,000
N4 0,000 -1,500
N5 3,460 -1,500
N6 4,510 -1,500
N7 6,355 -1,500
N8 0,000 -3,000
N9 3,460 -3,000
N11 6,355 -3,000
N12 0,000 -4,500
N13 2,115 -4,500
N14 6,355 -4,500
N16 2,115 -6,000
N17 6,355 -6,000
N18 10,000 -3,000
N19 14,537 -3,000
N20 19,424 -3,000
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4.1.5.Prafezy

JJméno CS1
Typ (OBDEL
Detailni 1000; 140
Material GL24c
IVyroba Drevo
\Vzpér y-y, z-z b b
IVypocet FEM %
Obrazek z
<
A [m9] 1,4000e-01
Ay, z[m]] 1,4000e-01 1,4000e-01
Iy, z[m7] 2,2867e-04 1,1667e-02
| w [m°], t [m7] 0,0000e+00 8,2304e-04
Wel'y, z [m7] 3,2667e-03 2,3333e-02
ply, z[m7] 4,9000e-03 3,5000e-02
dy, z[mm] 0 0
c YLSS, ZLSS [mm] 500 70
alfa [deg] 0,00
[AL [m*/m] [2,2800e+00
4.2 Zatizeni
4.2.1.Zatézovaci stavy
Jméno Popis Typ pusobeni Skupina Typ zatizeni Spec Smeér Pusobeni Ridici zat.
zatizeni stav
LC1 vl. tiha Stalé LG1 Vlastni tiha -Z
LC2 skladba Stalé LG1 Standard
stfechy
LC3 atika, Stalé LG1 Standard
podhled
LC4 snih (oblast|Nahodilé LG2 Statické Standard Kratkodobé Zadny
IV.)
LC5 uzitné 1[Nahodilé LG3 Statické Standard Kratkodobé Zadny
(kat. H -
stfechy)
LC6 uzitné 2|Nahodilé LG3 Statické Standard Kratkodobé Zadny
(kat. H -
stfechy)
LC7 vitr, tlak Nahodilé LG4 Statické Standard Kratkodobé Zadny
LC8 vitr, sani Nahodilé LG4 Statické Standard Kratkodobé Zadny
4.2.2.Skupiny zatizeni
Jméno Zatizeni Vztah Soucinitel 2
LG1 Stalé
LG2 Nahodilé Standard Snih
LG3 Nahodilé Standard Kat H : stfechy
LG4 Nahodilé Standard Vitr
4.2.3.Kombinace
Jméno Popis Typ Zatézovaci stavy Sou¢.
[]
Cco1 MsU EC - Unosnost LC1 - vl. tiha 1,00
LC2 - skladba stfechy 1,00
LC3 - atika, podhled 1,00
LC4 - snih (oblast IV.) 1,00
LC5 - uzitné 1 (kat. H - stfechy) 1,00
LC6 - uzitné 2 (kat. H - stfechy) 1,00
LC7 - vitr, tlak 1,00
LC8 - vitr, sani 1,00
COo2 MSP EC - pouzitelnost LC1 - vl. tiha 1,00
LC2 - skladba stfechy 1,00
LC3 - atika, podhled 1,00
LC4 - snih (oblast IV.) 1,00
LC7 - vitr, tlak 1,00
LC8 - vitr, sani 1,00
CO5 stalé Obalka - pouZzitelnost LC1 - vl. tiha 1,00
LC2 - skladba stfechy 1,00
LC3 - atika, podhled 1,00
CO6 proménné Obalka - pouzitelnost LC4 - snih (oblast IV.) 1,00
LC7 - vitr, tlak 1,00
LC8 - vitr, sani 1,00
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4.2.5.Zatézovaci stavy
4.2.5.1.Zatézovaci stavy - LC1

Jméno Popis Typ pusobeni Skupina zatizeni Typ zatizeni Smér
LC1 vl. tiha Stalé LG1 Vlastni tiha -Z
4.2.5.1.1.zatizeni
[
X
4.2.5.2.Zatézovaci stavy - LC2
Jméno Popis Typ pusobeni Skupina zatizeni Typ zatizeni
LC2 skladba stfechy Stalé LG1 Standard
4.2.5.2.1.zatizeni
el RERtE
¥ R
| 1 | £
O O O O Y O A I
e RERRCR el
o DN ¥
= 1 F£4 | £
N O N O Y O e A O O Y
o RERE) e et on el
9 e N ¥ “q N
L R R T N i N S S N A i |
el o0 2
7 T ¥
A T O O Y
el el
z ¥ ¥
X P W/ S Y
4.2.5.3.Zatézovaci stavy - LC3
Jméno Popis Typ pusobeni Skupina zatizeni Typ zatizeni
LC3 atika, podhled Stalé LG1 Standard
4.2.5.3.1.zatizeni
00
o)
?
N
0
"
T
N
2
& g
|
~ ~
2 r
2 |
I
N

F4
3840,59

|

’7N
- F5/ —

<
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4.2.5.4.Zatézovaci stavy - LC4

Pusobeni

Ridici zat.

Jméno Popis Typ pusobeni Skupina zatizeni Typ zatizeni Spec
stav
LC4 snih (oblast|Nahodilé LG2 Statické Standard Kratkodobé Zadny
IV.)
4.2.5.4.1.zatizeni
o o O o
© © o o
T T
A N A o
o o0 Qo o
© ©QO w9 ©.
T T T
| F14 1 -4 =
T T e O O Y N A O Y
(o] [eNe] o o [oNe] o
© © «© ©. © © © ©
T T T T T T
I 1 | 1 | £ | £
T O A N O T O O O Y { P O Y N Y N Y " N S T v Y T |
(o} oNe] o
< ©Q Q
T T T
| £1 1 E1Q
N el O T T N W N O Y Y
Q o
O O
, @ <
| |
X P A S
4.2.5.5.Zatézovaci stavy - LC5
Jméno Popis Typ pusobeni Skupina zatizeni Typ Spec Pusobeni Ridici zat.
zatizeni stav
LC5 uzitné 1 (kat. H -|Nahodilé LG3 Statické Standard Kratkodobé Zadny
stfechy)
4.2.5.5.1.zatizeni
Yo} Yo}
~ ~
? ?
o] [Te] Te} n
N~ N~ ~ ~
T T T i
e A OT9PT
e} [Ye] n n
™~ ™~ ~ ~
¢ ¢ T T
| £
{ €125 { N Tt Y N T T
e} n
~ ™~
? T
s} n
~ ~
z T T
X P s S N N
4.2.5.6.Zatézovaci stavy - LC6
Jméno Popis Typ pusobeni Skupina zatizeni Typ Spec Pusobeni Ridici zat.
zatizeni stav
LC6 uzitné 2 (kat. H -[Nahodilé LG3 Statické Standard Kratkodobé Zadny
stfechy)
4.2.5.6.1.zatizeni
Yol n
™~ ~
¢ 9
= 0 )
~ ~
T 9
('e] n n ‘o]
N~ ~ ~ ~
T T T ?
Tt S S S S S/ W S S
n n
~ ~
T T
| £
P O Y i A O Y Y
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4.2.5.7.Zatézovaci stavy - LC7

Jméno

Popis

Typ pusobeni

Skupina zatizeni

Typ zatizeni

Spec

Pusobeni

Ridici zat.
stav

LC7

vitr, tlak

Nahodilé

LG4

Statické

Standard

Kratkodobé

Zadny

4.2.5.7.1.zatizeni

-0,12

-0,12

|

-0,12

-0,12

|

-0,12

-0,12

|

-0,12

-0,12

-0,12

4.2.5.8.Zatézovaci stavy - LC8

-0,12

-0,12

Jméno

Popis

Typ pusobeni

Skupina zatizeni

Typ zatizeni

Spec

Pusobeni

Ridici zat.
stav

LC8

vitr, sani

Nahodilé

LG4

Statické

Standard

Kratkodobé

Zadny

4.2.5.8.1.zatizeni

0,42,

4.3 Reakce
4.3.1.Reakce (CO5 - stalé)

- —1,51

4,09y

4,108y
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4.5 Posouzeni stropnich panelll - panel nad m.¢. 1.28 - S konzolou (C26)

MS Lhotky 2404 114
Stfecha nad m.¢. 1.28 - S konzolou Austria 25/03/2024
Ing. Libor Kotik - Checker Ing. Libor Kotik
storaenso
System
q.=0.12 [kN/m] q.=0.12 [kN/m] LC5:wind load
h r
G =150 et} 9s=1.30 [xNmj LC4:snow load altitude < 1.000 m a.s.|
L k4
qx=0.75 i q=0.75 fm} LC3:live load cat. H: roofs (only access for maintenance)
L r
q.=2.52 [kN/m]
L 4 . LC2:dead load
P=0.38 [kN] q.=2.13 [kN/m]
 J X 4
q=0.70 (xN/m} 9:=0.70 (kN/m} LC1:self-weight structure
h r
Field 1 777“/ Field 2 /;>
’ ; q
= 2.115[m] o 4.240 [m] o
Global utilization ratio 93%
ULS 29%  ULS Fire 20%  SLS 93%  Vibration 0%  Support 7%
Product data
Section: CLT 140 L5s
Layer Thickness Orientation Material
Iﬁ 1 40.0 mm 0° C24 spruce ETA (2022)
I 1000 mm 2
2 20.0 mm 90° C24 spruce ETA (2022)
3 20.0 mm 0° C24 spruce ETA (2022)
4 20.0 mm 90° C24 spruce ETA (2022)
5 40.0 mm 0° C24 spruce ETA (2022)
teLt 140.0 mm
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MS Lhotky 2404 2/14
Stfecha nad m.¢. 1.28 - S konzolou Austria 25/03/2024

Ing. Libor Kotik - Checker Ing. Libor Kotik
storaenso

Section Fire: CLT 140 L5s

Layer Thickness Orientation Material
Ig 1 40.0 mm 0° C24 spruce ETA (2022)
e —————————————————
! 1000 mm !
2 20.0 mm 90° C24 spruce ETA (2022)
3 20.0 mm 0° C24 spruce ETA (2022)
4 20.0 mm 90° C24 spruce ETA (2022)
5 13.0 mm 0° C24 spruce ETA (2022)
teLt 113.0 mm
Fire resistance class: R 30 Time 30 min
Fire protection layering: ko do dechar,0.h defh dcharov defv
no additional fire protection
[-] [mm]  [mm] [mm]  [mm] [mm]
1 7 20.0 27.0 0.0 0.0
Material values
Material fm,k ft,O,k ft,QO,k fc,O,k fc,QO,k fv,k fr,k min EO,mean Gmean Gr,mean

[N/mm?]  [N/mm?  [N/mm?] [N/mm? [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?]

C24 spruce ETA (2022) 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 690.00 50.00

Load

Load case groups

Load case category Type Duration Kmod Yinf Ysup Yo Y, Y,
LC1  self-weight structure G permanent 0.6 1 1.35 1 1 1
LC2  dead load G permanent 0.6 1 1.35 1 1 1
LC3  live load cat. H: roofs (only access for Q short term 0.9 0 1.5 0 0 0
maintenance)
LC4  snow load altitude < 1.000 m a.s.l. Q short term 0.9 0 1.5 0.5 0.2 0
LC5  wind load Q short term 0.9 0 1.5 0.6 0.2 0

LC1:self-weight structure

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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MS Lhotky 2404 3/14

Stfecha nad m.¢. 1.28 - S konzolou Austria 25/03/2024
cioraehso Ing. Libor Kotik - Checker Ing. Libor Kotik
continuous load
Field Load at start

[kN/m]
1 0.70
2 0.70
LC2:dead load
continuous load
Field Load at start
[kN/m]
1 2.52
2 2.13
point load
Field Distance from start Load at start
[m] [kN]
1 0.000 0.38

LC3:live load cat. H: roofs (only access for maintenance)

continuous load

Field Load at start
[kN/m]

1 0.75

2 0.75

LC4:snow load altitude < 1.000 m a.s.l.

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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MS Lhotky 2404 4/14

Stfecha nad m.¢. 1.28 - S konzolou Austria 25/03/2024

I Ing. Libor Kotik - Checker Ing. Libor Kotik
continuous load
Field Load at start

[kN/m]
1 1.60
2 1.60
LC5:wind load
continuous load
Field Load at start

[kN/m]
1 0.12
2 0.12

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 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.50 * LC4
LCO4 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.50 * LC4 + 1.50/0.00 * 0.60 * LC5
LCO5 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4
LCO6 1.35/1.00 *LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC3
LCO7 1.35/1.00 *LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC3 + 1.50/0.00 * 0.60 * LC5
LCO8 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5
LCO9 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.00 * LC3

LCO10 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.00 * LC3 + 1.50/0.00 * 0.50 * LC4

ULS Combinations Fire

Combination rule

LCO11 1.00/1.00 * LC1 + 1.00/1.00 * LC2

LCO12 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3
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MS Lhotky 2404 5/14
Stfecha nad m.¢. 1.28 - S konzolou Austria 25/03/2024

Ing. Libor Kotik - Checker Ing. Libor Kotik
storaenso

ULS Combinations Fire

Combination rule

LCO13 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

LCO14 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 *LC5
LCO15 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC4

LCO16 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC4 + 1.00/0.00 * 0.00 * LC3

LCO17 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC4 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 *LC5
LCO18 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC5

LCO19 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC5 + 1.00/0.00 * 0.00 * LC3

LCO20 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC5 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

SLS Characteristic Combination

Combination rule

LCO21 1.00/1.00 *LC1 + 1.00/1.00 * LC2

LCO22 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC3 + 1.00/0.00 * 0.50 * LC4 + 1.00/0.00 * 0.60 * LC5
LCO23 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC4 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.60 * LC5
LCO24 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC5 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.50 * LC4

SLS Quasi-permanent Combination

Combination rule

LCO25 1.00/1.00 *LC1 + 1.00/1.00 * LC2

LCO26 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5
LCO27 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC5
LCO28 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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MS Lhotky
Stfecha nad m.¢. 1.28 - S konzolou

Ing. Libor Kotik -
storaenso

2404
Austria

6/14
25/03/2024

Checker Ing. Libor Kotik

Ultimate limit state (ULS) - design results

Moments [kNm]

= min M=-16.42 [kNm]
max M=7 .20 [kNm]
-10.00—
0,00 sl b >
77 . 7
B " ) e
te, t
10.00— % 7,
L % ..:/'F/.‘.
20.00— Shear force [kN] .
min Q=-15.01 [kN]
max Q=17.29 [kN]
-10.00—
000 czrt T -
,‘/;/
A c
10.00 —
20.00
ULS Flexural design
Field Dist. fm,k Ym Kmod ksys,y fm,y,d My,d Om,y.d Ratio
[m] [N/mm?] [ [ [ [N/mm?] [kNm] [N/mm?]
2 212 24.00 1.25 0.90 1.10 19.01 -16.42 5.44 29% LCO7
1 0.0 24.00 1.25 0.90 1.10 19.01 -16.42 5.44 29% LCO7
ULS Shear analysis
Field Dist. fv,k Ym kmod fv,d Vd Tvd Ratio
[m] [N/mm?] [ [ [N/mm?] [kN] [N/mm?]
2 212  4.00 1.25 0.90 2.88 -15.01 0.15 5% LCO7
1 0.0 4.00 1.25 0.90 2.88 17.29 0.17 6% LCO7
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storaenso

MS Lhotky
Stfecha nad m.¢. 1.28 - S konzolou

Ing. Libor Kotik

2404
Austria

714
25/03/2024

Checker Ing. Libor Kotik

ULS Rolling shear

Field Dist. fix
[m]

2 212 125

1 00 125

Stress diagram

Flexural stress
[Mfrnim=]

544

=544

Flexural stress analysis

Myq = -16.42
Mzq = 0.00
Nia = 0.00
Otd = 0.00
Omyd = 5.44
Omzd = 0.00

Utilization ratio

[N/mm?]

Ym

[l

kNm

kNm

kN

N/mm?

N/mm?

N/mm?

1.25

1.25

Kmod
[
0.90

0.90
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fr,d
[N/mm?]
0.90

0.90

Shear stress
[Himm?]

fmk = 24.00
fmkz = 24.00
Ym = 1.25
Kmod = 0.90
Ksysy = 1.10
Knmy = 1.00
Khmz = 1.00
ki = 1.00
fioa = 10.08
fmyd = 19.01
fmza = 0.00

Vad Trd Ratio
[kN] [N/mm?]
-15.01 0.14 16% LCO7
17.29 0.16 18% LCO7
Rolling shear stress
[Mimm?]

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?
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MS Lhotky

Stfecha nad m.¢. 1.28 - S konzolou

Ing. Libor Kotik
storaenso

8/14
25/03/2024

2404
Austria

Checker Ing. Libor Kotik

Shear stress analysis

Vg = 17.29 kN fuk =
Vm =
Kmod =
kny =

Tvd = 0.17 N/mm? fua =

Utilization ratio

Rolling shear analysis

Vg = 17.29 kN frk =
Vi =
Kmod =

Tra = 0.16 N/mm? fra=

Utilization ratio

Ultimate limit state (ULS) fire design - results

4.00

1.25

0.90

0.00

2.88

1.25

1.25

0.90

0.90

N/mm?

N/mm?

N/mm?

N/mm?2

Moments [kNm]
min M=-8.72 [kNm]
max M=3.39 [kNm]

-10.00—
-5.00— i
0.00
LSS
B
5.00-
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storaenso

MS Lhotky

Stfecha nad m.¢. 1.28 - S konzolou

Ing. Libor Kotik

2404
Austria

Checker Ing. Libor Kotik

9/14

25/03/2024

Ultimate limit state (ULS) fire design - results

-10.00 —

-5.00—4

Shear force [kN]

10.00 -

ULS Fire Flexural design

Field Dist. Ym
(ml  [Nfmm?]  []

2 212 24.00 1.00

1 0.0 24.00 1.00

ULS Fire Shear analysis

Field Dist. fuk Ym
(ml  [Nfmm?]  []

2 212 4.00 1.00

1 0.0 4.00 1.00

ULS Fire Rolling shear

Field Dist. fix Ym
(ml [Nfmm?  []

2 212 1.25 1.00

1 0.0 1.25 1.00

© 2024 - Calculatis by Stora Enso - Version 7.07.0

Kmod

1.00

1.00

kmod

1.00

1.00

kmod

1.00

1.00

ke fy.d
[-] [N/mm?]
1.15 30.36
1.15 30.36
fua Vi
INfmm2]  [kN]
460 -7.87
4.60 8.73
frg Vi
IN'mm2]  [kN]
1.44 -7.87
1.44 8.73

My,d
[kNm]
-8.72

-8.72

[N/mm?]
0.10

0.11

Trd
[N/mm?]
0.10

0.11

O'm,y,d
[N/mm?]
-6.08

-6.08

Ratio

2%

2%

Ratio

7%

8%

Ratio

20%

20%

LCO15

LCO15

LCO15

LCO15

min Q=-7.87 [kN]
max Q=8.73 [kN]

LCO15

LCO15
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storaenso

MS Lhotky
Stfecha nad m.¢. 1.28 - S konzolou

Ing. Libor Kotik -

2404 10/14
Austria 25/03/2024

Checker Ing. Libor Kotik

Stress diagram

Flexural stress
[Mfmm?]

467

Shear stress
[Himm?]

Flexural stress analysis Fire

My = -8.72
M4 = 0.00
Nta = 0.00
Ota = 0.00
Omyd = -6.08
Omzd = 0.00

Utilization ratio

kNm fnk = 24.00 N/mm?
kNm fmkz = 24.00 N/mm?
kN Ym = 1.00 -

Kmod = 1.00 -

Ksys.y = 1.10 -

Khmy = 1.00 -

khmz = 1.00 -

k| = 1.00 -

ke = 1.15 -
N/mm? froa = 16.10 N/mm?
N/mm? fny.a = 30.36 N/mm?
N/mm? fmza = 0.00 N/mm?
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MS Lhotky

Stfecha nad m.¢. 1.28 - S konzolou

Ing. Libor Kotik

storaenso

2404
Austria

Checker Ing. Libor Kotik

1114
25/03/2024

Shear stress analysis Fire

Va = 8.73 kN

Tvd = 0.11 N/mm?

Utilization ratio

Rolling shear analysis Fire

Vg = 8.73 kN

Tra = 0.11 N/mm?

Utilization ratio

fv.k =

Ym =

Kmod =

fua =

fik=

Ym =

Kmod =

fra=

Service limit state design (SLS) - design results

-10.00 —

4.00

1.00

1.00

0.00

4.60

1.25

1.00

1.00

1.15

1.44

Deformation char [mm]

N/mm?

N/mm?

N/mm?

N/mm?

1000—.-~

20.00-
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MS Lhotky 2404 12/14
Stfecha nad m.¢. 1.28 - S konzolou Austria 25/03/2024

Ing. Libor Kotik - Checker Ing. Libor Kotik
storaenso

Service limit state design (SLS) - design results

Deformation q.p. [mm)]

5,00 — min W=-0.02 [mm]
max W=6.53 [mm]
0.00
4
5.00 —
10.00 -

Winst = W[char]

Field Kaer  Limit Wiirmit Woaalc. Ratio
[-] [mm] [mm]

1 0.8 L/300 14.1 10.5 75%

2 0.8 L/300 14.1 4.0 28%

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

Field Kaer  Limit Wiimit Wealc. Ratio
[l [mm] [mm]

1 0.8 L/250 16.9 15.7 93%

2 0.8 L/250 17.0 5.5 33%

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

Field Kaer  Limit Wiimit Wealc. Ratio
[l [mm] [mm]

1 0.8 L/250 16.9 11.8 69%

2 0.8 L/250 17.0 3.4 20%

Support design

Nr. Type Width Area Kmod ~ Ym kego  fek fea Vimax Vmin ~ Ocg0d Ratio

[mm] [cm?] [ [ [ IN/mmé [N/mmé [kN]  [kN]  [N/mm?]

B CLT 90 C3s 90 1500.00 090 125 180 250 324 3230 0.00 0.22 LCO7 7%
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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.

28



MS Lhotky 2404 13/14

Stfecha nad m.¢. 1.28 - S konzolou Austria 25/03/2024
cioraehso Ing. Libor Kotik - Checker Ing. Libor Kotik
Support design
Nr. Type Width Area Kmod  Ym Keso  fox fea Vmax ~ Vmin  Ocg0d Ratio
[mm] [cm?] [ [ [ IN/mm: [N/mmé [kN]  [kN]  [N/mm?]
C CLT 90 C3s 90 1200.00 090 1.25 150 250 2.70 10.02 0.00 0.08 LCO4 3%
Support reaction
Load case category Kmos ~ Bv Cv
[kN]
self-weight structure 0.6 3.33 1.11
3.33 1.1
dead load 0.6 11.74  3.00
11.74  3.00
live load cat. H: roofs (only access for 0.9 3.57 1.59
maintenance)
0.00 -0.40
snow load altitude < 1.000 m a.s.l. 0.9 7.62 2.55
0.00 0.00
wind load 0.9 0.57 0.19
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

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

EN 1990 EN 1990 - Eurocode ? Basis of structural design
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MS Lhotky

Stfecha nad m.¢. 1.28 - S konzolou

Ing. Libor Kotik
storaenso

2404 14/14
Austria 25/03/2024

- Checker Ing. Libor Kotik

Reference documents for this analysis
English title

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

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

Expertise Rolling shear, H.J. Blass

ONORM EN 1995-1-1_NA, chapter 7.3

Disclaimer

Description

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 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 guideline for Europe; publishes by
SP Technical Research Institute of Sweden

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

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

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

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).

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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
System
%=0.12 v LC5:wind load
r
q.=1.60 [kN/m] LC4:snow load altitude < 1.000 m as.|
k4
9=0.75 (kh/m) LC3:live load cat. H: roofs (only access for maintenance)
r
P=0.38 [kN]
LC2:dead load
Q.=2.13 [kN/m)
L 4
4.=0.70 [kN/m] LC1:self-weight structure
r
s Field 1 PiaN
V//Za 7777,
4 i
i~ 4.240 [m] o
Global utilization ratio
ULS ULS Fire SLS Vibration Support
Product data
Section: CLT 140 L5s
Layer Thickness Orientation Material
Iﬁ 1 40.0 mm 0° C24 spruce ETA (2022)
I 1000 mm 2
2 20.0 mm 90° C24 spruce ETA (2022)
3 20.0 mm 0° C24 spruce ETA (2022)
4 20.0 mm 90° C24 spruce ETA (2022)
5 40.0 mm 0° C24 spruce ETA (2022)
teLt 140.0 mm

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Section Fire: CLT 140 L5s

Layer Thickness Orientation Material
Ig 1 40.0 mm 0° C24 spruce ETA (2022)
e —————————————————
! 1000 mm !
2 20.0 mm 90° C24 spruce ETA (2022)
3 20.0 mm 0° C24 spruce ETA (2022)
4 20.0 mm 90° C24 spruce ETA (2022)
5 13.0 mm 0° C24 spruce ETA (2022)
teLt 113.0 mm
Fire resistance class: R 30 Time 30 min
Fire protection layering: ko do dechar,0.h defh dcharo,v defv
no additional fire protection
[-] [mm]  [mm] [mm]  [mm] [mm]
1 7 20.0 27.0 0.0 0.0
Material values
Material fm,k ft,O,k ft,QO,k fc,O,k fc,QO,k fv,k fr,k min EO,mean Gmean Gr,mean

[N/mm?]  [N/mm?  [N/mm?] [N/mm? [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?]

C24 spruce ETA (2022) 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 690.00 50.00

Load

Load case groups

Load case category Type Duration Kmod Yinf Ysup Yo Y, Y,
LC1  self-weight structure G permanent 0.6 1 1.35 1 1 1
LC2  dead load G permanent 0.6 1 1.35 1 1 1
LC3  live load cat. H: roofs (only access for Q short term 0.9 0 1.5 0 0 0
maintenance)
LC4  snow load altitude < 1.000 m a.s.l. Q short term 0.9 0 1.5 0.5 0.2 0
LC5  wind load Q short term 0.9 0 1.5 0.6 0.2 0

LC1:self-weight structure

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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
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continuous load

Field Load at start
[KN/m]
1 0.70

LC2:dead load

continuous load

Field Load at start
[kN/m]

1 213

point load

Field Distance from start Load at start
[m] [kN]

1 0.000 0.38

LC3:live load cat. H: roofs (only access for maintenance)

continuous load

Field Load at start
[KN/m]
1 0.75

LC4:snow load altitude < 1.000 m a.s.l.

continuous load

Field Load at start
[kN/m]
1 1.60

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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LC5:wind load
continuous load
Field Load at start
[KN/m]
1 0.12

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 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.50 * LC4

LCO4 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.50 * LC4 + 1.50/0.00 * 0.60 * LC5

LCO5 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4

LCO6 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC3

LCO7 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC3 + 1.50/0.00 * 0.60 * LC5

LCO8 1.35/1.00 *LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5

LCO9 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.00 * LC3

LCO10 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.00 * LC3 + 1.50/0.00 * 0.50 * LC4

ULS Combinations Fire

Combination rule

LCO11 1.00/1.00 *LC1 + 1.00/1.00 * LC2

LCO12 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3

LCO13 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

LCO14 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5
LCO15 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC4

LCO16 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC4 + 1.00/0.00 * 0.00 * LC3

LCO17 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC4 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC5
LCO18 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC5

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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.

34



MS Lhotky 2404 5/13
CLT panel 140 - Stfecha na m.¢. 1.28 - Bez konzoly Austria 25/03/2024

Ing. Libor Kotik - Checker Ing. Libor Kotik
storaenso

ULS Combinations Fire

Combination rule

LCO19 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC5 + 1.00/0.00 * 0.00 *LC3

LCO20 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC5 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

SLS Characteristic Combination

Combination rule

LCO21 1.00/1.00 * LC1 + 1.00/1.00 * LC2

LCO22 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC3 + 1.00/0.00 * 0.50 * LC4 + 1.00/0.00 * 0.60 * LC5
LCO23 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC4 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.60 * LC5
LCO24 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC5 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.50 * LC4

SLS Quasi-permanent Combination

Combination rule

LCO25 1.00/1.00 * LC1 + 1.00/1.00 * LC2

LCO26 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 *LC5
LCO27 1.00/1.00 *LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC5
LCO28 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

Ultimate limit state (ULS) - design results

10.00— Moments [kNm]

min M=0.00 [kNm]
max M=14.22 [kNm]

20.00-

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Ultimate limit state (ULS) - design results

-20.00 —

-10.00 —

Shear force [kN]

min Q=-13.42 [kN]
max Q=13.93 [kN]

20.00-

ULS Flexural design

Field Dist. fmx Ym
(m]  [N/mm?] [l
1 212 24.00 1.25

ULS Shear analysis

Field Dist. fux Ym
(m]  [N/mm?] [l
1 0.0  4.00 1.25

ULS Rolling shear

Field Dist. fi Ym
m] [N/mm?] [l
1 0.0 125 1.25

Kmod

0.90

kmod

0.90

Kmod

0.90

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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ksys,y

1.10

[N/mm?]

2.88

fr,d
[N/mm?]

0.90

fm,y,d
[N/mm?]

19.01

Vi
[kN]

13.93

Va
[kN]

13.93
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My,d
[kNm]

14.22

[N/mm?]

0.14

Trd
[N/mm?]

0.13

O'm,y,d
[N/mm?]

-4.71

Ratio

5%

Ratio

15%

Ratio

25% LCO7

LCO7

LCO7
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Stress diagram

Flexural stress

[Mfmm?]
4.7
________ )
[
471

Flexural stress analysis

Myq = 14.22
Mzq = 0.00
Nta = 0.00
Otd = 0.00
Omyd = -4.71
Omzd = 0.00

Utilization ratio

Shear stress analysis

Vg = 13.93

Tvd = 0.14

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0

kNm

kNm

kN

N/mm?

N/mm?

N/mm?2

kN

N/mm?

Shear stress

[Himm?]

foi =
fnkz =
Ym =
Kmod =
Ksys,y =
Knmy =

kh,m,z =

fiod =
fm,y,d =

fm,z,d =

fv,k =

Ym =

Kmod =

24.00

24.00

1.25

0.90

1.10

1.00

1.00

1.00

10.08

19.01

0.00

4.00

1.25

0.90

0.00

2.88

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?2

Rolling shear stress
[Mimm?]

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
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Rolling shear analysis

Vg = 13.93 kN fik= 1.25 N/mm?
Ym = 1.25 -
Kmod = 0.90 -

Trd = 0.13 N/mm? < fra= 0.90 N/mm?

Utilization ratio

Ultimate limit state (ULS) fire design - results

5.00— Moments [kNm]

15%

10.00—-

-10.00 — Shear force [kN]

-5.00 —

10.00—-

ULS Fire Flexural design

Field Dist. fmk Ym Kmod Ksys.y Ksi fmyd
(m]  [Nfmm? ] [l [l [l [N/mm?]
1 212 24.00 1.00 1.00 1.10 1.15 30.36

© 2024 - Calculatis by Stora Enso - Version 7.07.0

[kNm]

7.08

Omy.d Ratio
[N/mm?]
4.94 16%

B

min M=0.00 [kNm]
max M=7.08 [kNm]

N

%
1,

min Q=-6.68 [kN]
max Q=7.06 [kN]

LCO15

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
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ULS Fire Shear analysis
Field Dist. fuk Ym Kmod

m]  [Nfmm?7 [

1
—_
1
—_

1 0.0 4.00 1.00 1.00

ULS Fire Rolling shear
Field Dist. frx Ym Kmod

(m]  [Nfmm? [

]
—_—
]
LN

1 0.0 1.25 1.00 1.00

Stress diagram

Flexural stress
[Mfmm?]

FY:T)

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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K fua

[l [N/mm?]
1.15 4.60

ks fra

[ [N/mm?]
1.15 1.44

Shear stress
[Fémm?]

structural/building physics engineer. For more information see the Terms of Use.

Vd
[kN]

7.06

Vi
[kN]

7.06

39

[N/mm?]

0.09

Trd
[N/mm?]

0.09

Ratio
2% LCO15
Ratio
6% LCO15

Rolling shear stress
[Mimm?]
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Flexural stress analysis Fire

Myq = 7.08 kNm
M4 = 0.00 kNm
Nta = 0.00 kN

Ota = 0.00 N/mm?
Omyd = 4.94 N/mm?
Omzd = 0.00 N/mm?

Utilization ratio

Shear stress analysis Fire

Va = 7.06 kN

Tvd = 0.09 N/mm?

Utilization ratio

Rolling shear analysis Fire

Va = 7.06 kN

Trd = 0.09 N/mm?

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0

foi =
fokz =
Ym =
Kmod =
Ksys,y =
Knmy =

kh,m,z =

fioa =
fm,y,d =

fm,z,d =

fv,k =
Ym =

Kmod =

frx =
Ym =

Kmod =

fra=

24.00

24.00

1.00

1.00

1.10

1.00

1.00

1.00

16.10

30.36

0.00

4.00

1.00

1.00

0.00

4.60

1.25

1.00

1.00

1.44

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?2

N/mm?2

N/mm?

N/mm?

N/mm?

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
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Service limit state design (SLS) - design results

Deformation char [mm]

10.00—-

Deformation gq.p. [mm]

:/.B;/

5.00—

10.00—-

Winst = W[char]

Field Kaef Limit Wiimit Wealc. Ratio
[-] [mm] [mm]
1 0.8 L/300 14.1 8.4 60%

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

Field Kaer  Limit Wiimit Woalc. Ratio
[-] [mm] [mm]
1 0.8 L/250 17.0 12.7 75%

© 2024 - Calculatis by Stora Enso - Version 7.07.0

min W=0.00 [mm]
max W=8.42 [mm]

min W=0.00 [mm]
max W=5.29 [mm]
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Whetsin = W[Q.p.] + w[q.p.]*kdef

Field Kaer  Limit Wiimit Weale. Ratio
[l [mm] [mm]

1 0.8 L/250 17.0 9.5 56%
Support design

Nr. Type Width Area Kmod  Ym Ke.0

[(mm]  [em?] [-] [-] [-]

A CLT 90 C3s 90 1200.00 0.90 1.25 1.50
B CLT 90 C3s 90 1200.00 0.90 125 1.50

Support reaction

Load case category

self-weight structure

dead load

live load cat. H: roofs (only access for
maintenance)

show load altitude < 1.000 m a.s.l.

wind load

Reference documents for this analysis

English title
EN 338

EN 1995-1-1

ETA-14/0349

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

© 2024 - Calculatis by Stora Enso - Version 7.07.0

kmod

0.6

0.6

0.9

0.9

0.9

Av Bv
[kN]
1.48 1.48
1.48 1.48
4.90 4.52
4.90 4.52
1.59 1.59
0.00 0.00
3.39 3.39
0.00 0.00
0.25 0.25
0.00 0.00
Description

fox fea Vmax Vmin Tc,90,d Ratio
[Nfmmé [Nfmm? [kN]  [kN]  [N/mm2]
2.50 2.70 13.93 0.00 0.12 LCO7 4%

250 270 1342 0.00 0.1 LCO7 4%

EN 338 - Structural timber ? Strength classes

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

European Technical Assessment ETA-14/0349

Expertise on Rolling shear for CLT

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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Reference documents for this analysis

English title Description

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 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 expertise 2434/2012 - BB: failure time tf of ~ Expertise on failure time tf of gypsum wall fire boards according to ON
gypsum fire boards (GKF) according to ON B 3410 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 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

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

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

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

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).
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4.7 Posouzeni stropnich panelu - PistfeSek (C31)
MS$ Lhotky

¥

Storaenso

Ing. Libor Kotik

CLT panel 140 - pfistfeSek 2/2025

2404

Austria

115

12/02/2025

- Checker Ing. Libor Kotik

System

¥

1 [ —————
q=3.30/3.30 [kN/m] q=0.60/0.50 [KN/m]
¥ 9 ¥ F
q=0.70/0.70 [kN/m] g=1.60/1.10 [kN/m] LC2:dead load
¥ r L J kL J
q.=1.40 [kM/m] q.=1.40 [kN/m]
v ¥ Y
4,=0.49 [kiim] 6:=0.49 [kh/m] LC1:self-weight structure
L i L
% Field 1 i Field 2 PN
- 3 3 3 r 3 3 3 &
p 0 7
= 4.420 [m] o 4,840 [m] o
Global utilization ratio
ULS ‘ ULS Fire ‘ SLS ‘ Vibration Support
Product data
Section: CLT 140 L5s
Layer Thickness Orientation
[mm]
I 700 mm I 1 40.0 mm 0°
2 20.0 mm 90°
3 20.0 mm 0°
4 20.0 mm 90°
5 40.0 mm 0°
tCLT 140.0 mm

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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Material

C24 spruce ETA (2022)
C24 spruce ETA (2022)
C24 spruce ETA (2022)
C24 spruce ETA (2022)

C24 spruce ETA (2022)



¥

Storaenso

MS Lhotky

Ing. Libor Kotik

CLT panel 140 - pfistfeSek 2/2025

2404

Austria

2/15

12/02/2025

Checker Ing. Libor Kotik

Section Fire: CLT 140 L5s

700 mm

wwezy

Fire resistance class: enter minutes

Fire protection layering:
no additional fire protection

Material values

Material fnx fi0.k ft.00,
[N/mm?]  [N/mm?]  [N/mm?]

C24 spruce ETA (2022) 24.00 14.00 0.12
Load
Load case groups

Load case category Type
LC1 self-weight structure G
LC2 dead load G
LC3 snow load altitude < 1.000 m a.s.I. Q
LC4 wind load Q
LC5 live load cat. A: domestic, residential areas Q

LC1:self-weight structure

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Layer Thickness Orientation
[mm]

1 40.0 mm 0°

2 20.0 mm 90°

3 20.0 mm 0°

4 20.0 mm 90°

5 23.0 mm 0°

toLr 123.0 mm

Time 15 min

ko do dchar,0,h dern

[-] [mm] [mm] [mm]

1 7 10.0 17.0
feok fe00k fux £k min Eo,mean
[N/mm?]  [N/mm?] [N/mm?] [N/mm?] [N/mm?]
21.00 2.50 4.00 1.25 12,000.00

Duration Kmod Vit Ysup Wo W1 W
permanent 0.6 1 135 1 1 1
permanent 0.6 1 135 1 1 1
short term 0.9 0 1.5 05 02 0
short term 0.9 0 1.5 06 02 O
medium term 0.8 0 1.5 07 05 03

Material

C24 spruce ETA (2022)
C24 spruce ETA (2022)
C24 spruce ETA (2022)
C24 spruce ETA (2022)

C24 spruce ETA (2022)

dehar,0,v ety

[mm] [mm]

0.0 0.0
Gmean Grmean
[N/mm?]  [N/mm?]
690.00 50.00

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
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StoraeEnso Ing. Libor Kotik - Checker Ing. Libor Kotik

continuous load

Field gk

[kN/m]
1 0.4899999
2 0.4899999

LC2:dead load

continuous load

Field Ak
[kN/m]

1 14

2 1.4

trapezoidal load

Field Distance from start qy. dkp Load length
[m] [kN/m]  [kN] ~ [m]

1 1.500 0.7 0.70 2.920

1 0.000 3.3 3.30 1.500

2 1.970 1.6 1.10 2970

2 0.000 0.6 0.50 1.970

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

trapezoidal load

Field Distance from start qy.a dkp Load length
[m] [kN/m]  [kN] ~ [m]

1 0.000 3.1 244 4420

2 0.000 2.44 1.70 4.940

LC4:wind load

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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trapezoidal load

Field Distance from start q. kb Load length
[m] [kN/m]  [kN] ~ [m]

1 0.000 0.92 0.71  4.420

2 0.000 0.71 0.50 4.940

LC5:live load cat. A: domestic, residential areas

point load

Field Distance from start Py

[m] [kN]

1 0.000 1

trapezoidal load

Field Distance from start g, Ok,b Load length
[m] [kN/m]  [kN] ~ [m]

1 1.500 1 1.00 2.000

2 1.000 0.1 0.10 1.000

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 * LC1 + 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 * LC3 + 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.70 * LC5

LCO5 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4

LCO6 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.50 * LC3

LCO7 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.70 * LC5

LCO8 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5

LCO9 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.50 * LC3

LCO10 1.35/1.00 * LC1 +1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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ULS Combinations Fire

LCO11

LCO12

LCO13

LCO14

LCO15

LCO16

LCO17

LCO18

LCO19

LCO20

Combination rule

1.00/1.00 * LC1 + 1.00/1.00 * LC2

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

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 * LC5

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC3

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 * LC5

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC5

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC5 + 1.00/0.00 * 0.00 * LC3

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC5 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

SLS Characteristic Combination

LCO21

LCO22

LCO23

LCO24

Combination rule

1.00/1.00 * LC1 + 1.00/1.00 * LC2

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC3 + 1.00/0.00 * 0.60 * LC4 + 1.00/0.00 * 0.70 * LC5

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC4 + 1.00/0.00 * 0.50 * LC3 + 1.00/0.00 * 0.70 * LC5

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * LC5 + 1.00/0.00 * 0.50 * LC3 + 1.00/0.00 * 0.60 * LC4

SLS Quasi-permanent Combination

LCO25

LCO26

LCO27

LCO28

Combination rule

1.00/1.00 * LC1 + 1.00/1.00 * LC2

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 * LC5

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 * LC5

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.30 * LC5 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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Ultimate limit state (ULS) - design results

Moments [kNm]
-40.00 — min M=-23.06 [kNm]
max M=14.69 [kNm]

-20.00—

20.00

Shear force [kN]
-40,00 — min Q=-25.39 [kN]
max Q=23.50 [kN]

-20.00—

I Pl T
! e B T
- 1 -
s - 1 - -

20,00 — b -

40.00
ULS Flexural design
Field Dist. fnk Ym Kmod Ksysy fmyd My« Om,y,d Ratio

ml [Nfmm? | INmm?]  [kNm]  [N/mm?]

T
L
v
i
—
ey

1 442 24.00 125 090 1.10 19.01 -23.06 -10.91 LCO4

2 0.0 24.00 125 090 1.10 19.01 -23.06 -10.91 LCO4

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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ULS Shear analysis
Field Dist. f,x Ym Kmod fva Vq T,

m]  [N/mm?] [

T
cllg
—_
s

d Ratio

INmm?  [kN]  [N/mm?]

1 442 4.00 125 090 2.88 -25.39 0.35 LCO4

2 0.0 4.00 125 090 2.88 2350 0.33 LCO4

ULS Rolling shear

Field Dist. f. Vm  Kmod fra Vq T

[m] [N/mm?] [

T
o
—
s

d Ratio

INNmm?  [kN]  [N/mm?]

1 442 125 1.25 090 0.9 -25.39 0.34 LCO4

2 0.0 1.25 125 090 0.90 2350 0.32 LCO4

Stress diagram

Flexural stress Shear stress Rolling shear stress
[M/mm?] [N/mm?] [N/mm?]
7 .
i \\ \\
I
SR 7. SR -----Qaal ------------------
Fd
— ) 0.34
/,/ P ¢ /
P
10,91 ,/ L~
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Flexural stress analysis

Myq = -23.06 kNm

M4 = 0.00 kNm

Nia = 0.00 kN

Otd = 0.00 N/mm?
Omyd = -10.91 N/mm?
Omzd = 0.00 N/mm? <

Utilization ratio

Rolling shear analysis

Vg = -25.39 kN

Trd = 0.34 N/mm? <

Utilization ratio

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Ym =
kmod =

Keysy =

kh,m,y =

I(h,m.z =

k| =
froa =
fm,y,d =

frn,z,d =

24.00

24.00

1.25

0.90

1.00

1.00

1.00

10.08

19.01

0.00

1.25

1.25

0.90

0.90

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

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
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Ultimate limit state (ULS) fire design - results

-10.00—

-5.00—

0.00

Moments [kNm]

min M=-8.45 [kNm]
max M=5.70 [kNm]

10.00-

-10.00—

-5.00—

Shear force [kN]

min Q=-8.64 [kN]
max Q=8.55 [kN]

10.00-

ULS Fire Flexural design

Field Dist. fnx Ym Kmod Ksysy Kii
[(m]  [N/mm?7 [ [l [] [l

1 442 24.00 1.00 1.00 1.10 1.15

2 0.0 24.00 1.00 1.00 1.10 1.15

© 2025 - Calculatis by Stora Enso - Version 8.03.0

fm,y,d

[N/mm?]
30.36

30.36

[kNm]
-8.45

-8.45

Om,y,d Ratio

[N/mm?]

-5.93 LCO14
-5.93 LCO14
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ULS Fire Shear analysis

Field Dist. f,x Ym Kmoda  Kii fua

[(m  [N/mm? [] [l [l [N/mm?]
1 442 4.00 1.00 1.00 1.15 4.60
2 0.0 4.00 1.00 1.00 1.15 4.60
ULS Fire Rolling shear
Field Dist. fx Ym Kmoa  Kii fra

[m] [Nfmm?]  [] [-] [-] [N/mm?]
1 442 1.25 1.00 1.00 1.15 144
2 0.0 1.25 1.00 1.00 1.15 144
Stress diagram

Flexural stress Shear stress
[Mfmm?] [N/imm?]
5157
Ty ™~
# g3
./ \
bl e e b iy 018 -l ==<c
/] J/
7 s

4593 ,//
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V4 Tvd

[kN] [N/mm?]
-8.64 0.14
8.55 0.14

Vg Trd

[kN] [N/mm?]
-8.64 0.14
8.55 0.14

Rolling shear stress
[N/imm?]

Ratio
LCO14
LCO14
Ratio
LCO14
LCO14
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Flexural stress analysis Fire

Myq = -8.45 kNm fnk = 24.00 N/mm?
Mzq = 0.00 kNm fnkz = 24.00 N/mm?
Nia = 0.00 kN Ym = 1.00 -

Kmod = 1.00 -

Ksysy = 1.10 -

Knmy = 1.00 -

Knmz = 1.00 -

ki = 1.00 -

ke = 1.15 -
Otq = 0.00 N/mm? froa = 16.10 N/mm?
Omyd = -5.93 N/mm? frya = 30.36 N/mm?2
Omzd = 0.00 N/mm? < fnzd = 0.00 N/mm?

Utilization ratio

Rolling shear analysis Fire

Vg = -8.64 kN fix= 1.25 N/mm?
Ym = 1.00 -
Kmod = 1.00 -
ks = 1.15 -

Trd = 0.14 N/mm? < fra= 1.44 N/mm?

Utilization ratio

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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Service limit state design (SLS) - design results

Deformation char [mm]

10.00— S - ‘

20.00—-

Deformation g.p. [mm]

min W=0.00 [mm]
max W=12.90 [mm]

5.00—

10.00-

Winst = w[char]

Field Kdef Limit Wiimit Wealc. Ratio

[l [mm]  [mm]
1 1 L/300 147 110 74%
2 1 L/300 165 129 78%

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

Field Kdef Limit Wiimit Wealc. Ratio

[ [mm]  [mm]
1 1 L/i240 184 162 88%
2 1 L/i240 206 204 99%

© 2025 - Calculatis by Stora Enso - Version 8.03.0

min W=0.00 [mm]
max W=7.53 [mm]
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Whetfin = W[q.p.] + w[q.p.]*kdef

Field Kdef Limit Wiimit Wealc. Ratio

[ [mm]  [mm]
1 1 L/i250 17.7 105 59%
2 1 L/i250 198 151 76%

Support reaction

Load case category

self-weight structure

dead load

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

wind load

live load cat. A: domestic, residential areas

© 2025 - Calculatis by Stora Enso - Version 8.03.0

kmod

0.6

0.6

0.9

0.9

0.8

Av

0.78

0.78

6.33

6.33

4.92

0.00

1.46

0.00

1.71

-0.01

Bv
[kN]
2.86
2.86
13.85
13.85
14.03
0.00
4.10
0.00
1.53

0.00

Cv

0.94

0.94

5.01

5.01

3.52

0.00

1.03

0.00

0.02

-0.15
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Reference documents for this analysis

English title
EN 338

EN 1995-1-1

ETA-14/0349

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

EN 1995-1-2
Technical expertise 122/2011/02: analysis of load

bearing capacity and separation performance of
CLT elements

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

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

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

Expertise Rolling shear, H.J. Blass

ONORM EN 1995-1-1_NA, chapter 7.3

Disclaimer

Description
EN 338 - Structural timber ? Strength classes

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

European Technical Assessment ETA-14/0349

Expertise on Rolling shear for CLT

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

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

Enso CLT

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

EN 1990 - Eurocode ? Basis of structural design

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 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 guideline for Europe; publishes by SP Technical
Research Institute of Sweden

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

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

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

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

© 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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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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4.8 Kotveni stropnich panelli do vénce - K1

Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost:

Adresa:

Telefon | fax:

Navrh:

Dil&i projekt / pozice €.:

Strana:
Projektant:
E-mail:

Kotveni stropnich panell do vénce - K1 Datum: 13.02.2025

Komentar projektanta:

1 Vstupni data

Typ a velikost kotvy:

Predpokladana zivotnost (Zivotnost v

letech):
Cislo artiklu:

HIT-HY 200-A V3 + AM (8.8) M12
50

2218548 AM12x1000 8.8 (vlozit) / 2378171 HIT-HY
200-A V3 (chemicka hmota)

Seizmicky/Plnici set nebo jiné vhodné feSeni pro vyplnéné prstencovych mezer

Text specifikace:

Efektivni kotveni hloubka:
Material:

Certifikat Cislo:

Vydany | Platny:
Posouzeni:

Distanéni montaz:

PFfimé kotveni profilu
VysSka bodového zatiZeni:

Zakladni material:

Montaz:

Vyztuz:

CBFEM

CBFEM |

Hilti AM 8.8 zavitova ty¢ with HIT-HY 200-A
V3 lepici hmota with 120 mm embedment hef,
M12, Galvanicky pozinkovano, Vrtani
pfiklepem installation per navod k pouziti, s
vyplnénymi otvory pomoci Hilti Dynamického
setu nebo s n&jakym jinym vhodnym feSenim
eliminace prstencovych mezer.

et aet = 120,0 mm (h
8.8

Hilti technicka data
-1-

SOFA na zakladé CSN EN 1992-4 a fib bulletinu 58, Chemické

grouted standoff; stupen zadrZeni (kotevni deska): 1,00; e, = 5,0 mm; t = 15,0 mm

- mm)

ef limit =~

grout compressive strength = 30,00 N/mm”
LyxL,xt,;xt,x1=200,0mmx 150,0 mm x 15,0 mm x 15,0 mm x 1 500,0 mm;

hy =100,0 mm

s trhlinami beton, C16/20, fc,cyl =16,00 N/mm2; h =180,0 mm, teplota kratkodoba/dlouhodoba: 40/24

°C, Uzivatelem definovany parcialni bezpe¢nostni soucinitel materialu v, = 1,500
Hammer drilled hole, montazni podminky: suché

Zadna vyztuz nebo osova vzdalenost vyztuze >= 150 mm (jakykoliv @) nebo >= 100 mm (@ <= 10
mm)

zadna podélna vyztuz okraje

- Vypocet kotev je zaloZzen na metodé konecénych prvk( (CBFEM)

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 2
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni stropnich panell do vénce - K1 Datum: 13.02.2025
Dil&i projekt / pozice €.:

Geometrie [mm] & Zatizeni [kN, kNm]

e

‘ Navrhoveé zatizeni

“hhe I

Dlouhodobé zatizeni

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 3
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni stropnich panell do vénce - K1 Datum: 13.02.2025

Dil&i projekt / pozice €.:

1.1 Kombinace zatizeni

Stav Popis Sily [kN] / Momenty [KNm] Seizmicky Pozar Max. vyuziti kotvy [%]
1 Kombinace 1 N =0,000; V, = 3,000; V, = -25,500; Ne ne 74
M, =0,000; M, = 0,000; M, = 0,000;
Ngys = 0,000; M, s = 0,000; M, ,, = 0,000;

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 4
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni stropnich panell do vénce - K1 Datum: 13.02.2025

Dil&i projekt / pozice €.:

2 Posouzeni | Vyuziti (Rozhodujici stavy)

Vypoctové hodnoty [kN] Vyuziti
Zatizeni Posouzeni Zatizeni Unosnost By/ 3\, [%] Stav
Tah Poruseni rozétépenim 21,819 67,267 33/- OK
Smyk Poru$eni okraje betonu ve sméru y- 25,676 38,073 -/68 OK
Zatizeni By By o Vyuziti By [%] Stav
Kombinace zatizeni tah/smyk 0,324 0,674 1,500 74 OK
3 Upozornéni
* Prosim berte v uvahu vSechny detaily a pfipominky/varovani uvedené v podrobném protokolu!
Upevnéni je bezpeéné!
Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
4
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 5
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni stropnich panell do vénce - K1 Datum: 13.02.2025

Dil&i projekt / pozice €.:

4 Poznamky; Vase povinnosti tykajici se spoluprace

» Veskeré informace a data obsazena v Softwaru se tykaji vyhradné pouZiti vyrobk( Hilti a vychazeji ze zasad, predpist a bezpecnostnich
nafizeni v souladu s technickymi smérnicemi a provoznimi, montaznimi a instalaénimi pokyny spole¢nosti Hilti, jimiz se uzivatel musi
striktné Fidit. Veskera &isla obsazena v Softwaru predstavuji primérné hodnoty, a proto je pred pouzitim pfislu§ného vyrobku Hilti nutno
provést testy pro jeho konkrétni pouziti. Vysledky vypoétl provedenych pomoci Softwaru vychazeji pfedevs§im z vami zadanych dat. Nesete
proto vyhradni odpovédnost za bezchybnost, Uplnost a relevantnost zadavanych dat. Mimoto nesete vyhradni odpovédnost za kontrolu
vysledkl vzeslych z vypoctl a za to, Ze si tyto vysledky pfed jejich pouzitim pro konkrétni zafizeni nechate ovéfit a schvalit od odbornika,
zejména co se ty€e souladu s pfislusnymi normami a povolenimi. Software slouzi pouze jako pom{cka pro interpretaci norem a povoleni
bez jakékoli zaruky ohledné bezchybnosti, pfesnosti a relevantnosti vysledk nebo vhodnosti pro konkrétni pouziti.

» Abyste predesli $Skodam, které by Software mohl zpUsobit, nebo omezili jejich rozsah, musite pfijmout veskera nutna a pfimérena opatreni.
Obzvlasté je tfeba pravidelné zalohovat programy a data a v pfipadé potfeby provadét aktualizace Softwaru, které spole¢nost Hilti
pravidelné nabizi. Nepouzivate-li funkci AutoUpdate, ktera je soucasti Softwaru, je nutné zajistit aktualnost vami pouzivané verze Softwaru
ruénimi aktualizacemi prostfednictvim internetovych stranek spole¢nosti Hilti. Spole¢nost Hilti nenese Zadnou zodpovédnost za dusledky
vzeslé z vami zavinéného poruseni povinnosti, jako je napfiklad nutnost obnovy ztracenych ¢&i poSkozenych dat nebo programd.

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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5 KONSTRUKCE PRISTRESKU

LV

5.1 Vypoctovy model

5.1.1.Vypoctovy model / Popis prutt
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5.1.2.Vypoctovy model / Popis desek

64



5.1.3.Vypoctovy model / Popis uzlt

5.1.4.Prurezy

Jméno Pravlak

Typ OBDEL

Detailni 200; 300

Material C24

\Vyroba Drevo

Vzpér y-y, z-z b b
\Vypocet FEM x

Obrazek 5

A [m?] 6,0000e-02

Ay, z[m7] 6,0000e-02  [6,0000e-02)
ly, z[m? 4,5000e-04  [2,0000e-04
I w [m°], t [m7] 0,0000e+00  [6,5794e-04
Wel y, z [m’] 3,0000e-03  [2,0000e-03
Wply, z [m°] 4,5000e-03  [3,0000e-03
dy, z[mm] 0 0

c YLSS, ZLSS [mm] 100 150

alfa [deg] 0,00

AL [m*/m] 1,0000e+00

Jméno Sloup

Typ OBDEL

Detailni 180; 180

Material C24

\Vyroba Dievo

\Vzpér y-y, z-z b b
\Vypocet FEM x
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Obrazek

H 180

B 180

A [m?] 3,2400e-02
Ay, z[m’] 3,2400e-02  [3,2400e-02
Iy, z[m7] 8,7480e-05  [8,7480e-05
Ilw [m°], t [m"] 0,0000e+00  [2,2269e-04
Wel y, z [m’] 9,7200e-04  [9,7200e-04
Wpl y, z [m°] 1,4580e-03  [1,4580e-03
dy, z[mm] 0 0
c YLSS, ZLSS [mm] [90 90
alfa [deg] 0,00
AL [m*/m] 7,2000e-01
Jméno Kotveni
Typ Obdélnik
Detailni 280; 10
Material S 235
\Vyroba obecny
Vzpér y-y, z-z b b
\Vypocet FEM x
Obrazek R
A [m?] 2,8000e-03
Ay, z[m7] 2,3333e-03  [2,3333e-03
Iy, z[m"] 1,8293e-05 [2,3333e-08
I w [m°], t [m7] 0,0000e+00  [9,3324e-08
Wel y, z [m’] 1,3067e-04 |4,6667e-06
Wply, z [m°] 1,9600e-04  [7,0000e-06]
dy, z[mm] 0 0
c YLSS, ZLSS[mm] |5 140
alfa [deg] 0,00
AL [m°/m] 5,8000e-01
Jméno [Tram - svétlik
Typ OBDEL
Detailni 100; 180
Material C24
\Vyroba Dfevo
\Vzpér y-y, z-z b b
\Vypocet FEM x
Obrazek z

B 100
A [m?] 1,8000e-02
Ay, z[m7] 1,8000e-02  [1,8000e-02]
ly, z[m7] 4,8600e-05  [1,5000e-05
I w [m°], t [m7] 0,0000e+00 [5,1598e-05
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Wel y, z [m’] 5,4000e-04  [3,0000e-04
Wply, z [m7] 8,1000e-04  14,5000e-04
dy, z[mm] 0 0

c YLSS, ZLSS [mm] |50 90

alfa [deg] 0,00

AL [m*/m] 5,6000e-01

Jméno Atika - svétlik

Typ OBDEL

Detailni 90; 350

Material C24

\Vyroba Drevo

\Vzpér y-y, z-z b b
\Vypocet FEM x

Obrazek .

A [m?] 3,1500e-02

Ay, z[m’] 3,1500e-02  [3,1500e-02
ly, z[m7] 3,2156e-04 [2,1262e-05
I w [m?], t [m7] 0,0000e+00 [7,6378e-05
Wel y, z [m’] 1,8375e-03  |4,7250e-04
Wply, z [m°] 2,7563e-03  [7,0875e-04
dy, z[mm] 0 0

c YLSS, ZLSS[mm] W45 175

alfa [deqg] 0,00

AL [m°/m] 8,8000e-01

5.1.5.Materialy

Jméno Typ [Jednotkova hmotnost E Poisson - G Tep.roztaz. Typ
[kg/ma] [MPa] nu [MPa] [m/mK] dreva
C24 Drevo 350,00 1,1000e+04|0 6,9000e+02 0,00|Télesa
Jméno Typ Jednotkova hmotnost E Poisson - nu G Tep.roztaz.
[kg/m?] [MPal] [MPa] [m/mK]
S 235 Ocel 7850,00| 2,1000e+05]0,3 8,0769e+04 0,00
5.1.6.Uzel
Jméno | Souf. X | Souf. Y | Souf.Z
[m] [m] [m]
N12 0,000{ -11,000 0,000
N13 9,390 -11,000 0,000
N14 9,390( -10,000 0,000
N15 0,000{ -10,000 0,000
N16 0,000 -14,465 0,000
N17 9,390( -12,685 0,000
N18 9,390( -11,675 0,000
N19 0,000{ -13,450 0,000
N22 1,340 -13,197 0,000
N23 1,340{ -11,000 0,000
N24 6,340( -12,252 0,000
N26 6,340 -11,000 0,000
N27 2,340 -13,008 0,000
N28 2,340( -11,000 0,000
N29 3,340( -12,819 0,000
N30 3,340[ -11,000 0,000
N31 4,340| -12,630 0,000
N32 4,340{ -11,000 0,000
N33 5,340 -12,441 0,000
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N34 5,340/ -11,000 0,000
N35 4,340 -10,350 -0,050
N37 4,340 -12,942 -3,250
N39 4,340 -9,700 -0,050
N40 4,340 -13,642 0,000
N41 4,340 -12,942 -0,050
N42 4,340 -10,000 0,000
N43 4,340[ -13,642 -0,050
N44 9,195/ -10,350 -0,050
N45 9,195| -12,722 -0,050
N46 9,195| -12,022 -3,250
N47 9,195| -12,022 -0,050
N48 9,195 -9,700 -0,050
N49 4,340[ -11,000 -0,050
N50 4,340 -10,000 -0,050
N51 4,340 -12,630 -0,050
N52 9,195| -12,722 0,000
N54 9,195 -11,000 0,000
N55 9,195/ -10,000 0,000
N57 9,195/ -10,000 0,000
N58 9,195/ -11,000 0,000
N59 9,195| -11,000 -0,050
N60 9,195/ -10,000 -0,050
N64 9,195 -11,712 0,000
N66 9,195 -11,712 -0,050
N67 9,195| -11,712 0,000
N68 9,195 -11,000 0,000
5.1.7.Prut
Jméno Prifez Délka| Tvar |Poé¢. uzel|Konc. uzel Typ FEM typ [ Vrstva
[m]
B111 |Atika - svétlik - OBDEL (90;| 2,197|Cara N22 N23 nosnik [standard |Vrstval
350) (80)
B6 Tram - svétlik - OBDEL (100;| 2,008|Cara N27 N28 nosnik  [standard |Vrstval
180) (80)
B7 Tram - svétlik - OBDEL (100;| 1,819 Cara N29 N30 nosnik standard [Vrstval
180) (80)
B8 Tram - svétlik - OBDEL (100;| 1,630|Cara N31 N32 nosnik  [standard |Vrstval
180) (80)
B9 Tram - svétlik - OBDEL (100;| 1,441 Cara N33 N34 nosnik standard [Vrstval
180) (80)
B101 |Atika - svétlik - OBDEL (90;| 1,252 Cara N24 N26 nosnik standard [Vrstval
350) (80)
B3 Pravlak - OBDEL (200; 300) | 3,292|Cara N35 N43 obecny [standard |Vrstval
©)
B1 Sloup - OBDEL (180; 180) 3,200|Cara N37 N41 sloup standard |Vrstval
(100)
K2 Kotveni - Obdélnik (280; 10) | 0,650|Cara N39 N35 nosnik  |standard |Vrstval
(80)
B4 Pravlak - OBDEL (200; 300) | 2,372|Céra N44 N45 obecny [standard |Vrstval
(0)
B2 Sloup - OBDEL (180; 180) 3,200(Céra N46 N47 sloup standard |Vrstval
(100)
K3 Kotveni - Obdélnik (280; 10) | 0,650|Cara N48 N44 nosnik  [standard |Vrstval
(80)
B131 |Atika - svétlik - OBDEL (90;[ 1,000 Cara N23 N28 nosnik standard [Vrstval
350) (80)
B125 |Atika - svétlik - OBDEL (90;[ 1,018 Cara N33 N24 nosnik standard [Vrstval
350) (80)
B132 |[Atika - svétlik - OBDEL (90;| 1,000(Cara N28 N30 nosnik |standard |Vrstval
350) (80)
B133 |Atika - svétlik - OBDEL (90;[ 1,000 Cara N30 N32 nosnik standard [Vrstval
350) (80)
B134 |Atika - svétlik - OBDEL (90;[ 1,000 Cara N32 N34 nosnik standard [Vrstval
350) (80)
B135 |[Atika - svétlik - OBDEL (90;| 1,000/Céra N34 N26 nosnik  |[standard |Vrstval

68




350) (80)

B124 |Atika - svétlik - OBDEL (90;[ 1,018 Cara N31 N33 nosnik standard [Vrstval
350) (80)

B123 |Atika - svétlik - OBDEL (90;| 1,018|Cara N29 N31 nosnik  [standard |Vrstval
350) (80)

B121 [Atika - svétlik - OBDEL (90;| 1,018|Cara N22 N27 nosnik [standard |Vrstval
350) (80)

B122 |Atika - svétlik - OBDEL (90;[ 1,018 Cara N27 N29 nosnik standard |Vrstval
350) (80)

5.1.8.Plocha

Jméno | Material TI. TI.2 Smeér Typ Vrstva | Ortotropie
[mm] [mm]

C32 C24 140 deska (90) |Vrstval |[OT1

Cc31 Cc24 140 deska (90) |Vrstval |[OT1

C33 C24 140 deska (90) |Vrstval |[OT1

C34 C24 140 deska (90) |Vrstval |[OT1

S5 C24 10 sténa (80) [Vrstval |OT2

S6 C24 10 sténa (80) [Vrstval |OT2

S7 C24 10 sténa (80) [Vrstval |OT2

S8 C24 10 sténa (80) [Vrstval |OT2

S9 C24 10 sténa (80) [Vrstval |OT2

5.1.9.0rtotropie

Jméno OT1

Typ ortotropie Standard

TlousStka desky/stény [mm] 140

Material C24

D11 [MNm] 2,5153e+00

D22 [MNm] 2,5153e-02

D12 [MNm] 0,0000e+00

D33 [MNm] 1,2577e-02

D44 [MN/m] 8,0500e+01

D55 [MN/m] 8,0500e-02

d11 [MN/m] 1,5400e+03

d22 [MN/m] 1,5400e+03

d12 [MN/m] 0,0000e+00

d33 [MN/m] 9,6600e+01

Jméno oT2

Typ ortotropie Standard

Tloustka desky/stény [mm] 10

Material C24

D11 [MNm] 9,1667e-04

D22 [MNm] 9,1667e-04

D12 [MNm] 0,0000e+00

D33 [MNm] 4,5833e-04

D44 [MN/m] 5,7500e+00

D55 [MN/m] 5,7500e+00

d11 [MN/m] 1,1000e+02

d22 [MN/m] 1,1000e+02

d12 [MN/m] 0,0000e+00

d33 [MN/m] 6,9000e-05
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5.2 Zatizeni
5.2.1.Zatézovaci stavy

Jméno | Popis | Typ pusobeni | Skupina| Typ zatiZzeni Spec Smér Plsobeni Ridici
zatizeni zat. stav
LC1 Stalé LG1 Vlastni tiha -Z
LC2 skladba [Stalé LG1 Standard
LC3 snih Nahodilé LG2 Statické Standard Kratkodobé |Zadny
5.2.2.Skupiny zatizeni
Jméno | Zatizeni | Vztah Soucinitel 2
LG1 Stalé
LG2 Nahodilé [Standard |Kat A : obytné
LG3 Nahodilé [Standard |Kat A : obytné
LG4 Nahodilé [Standard |Kat A : obytné
5.2.3.Kombinace
Jméno Popis Typ Zatézovaci stavy | Souc.
[-]
CO1.1 |MSU6.10a |Obalka - Gnosnost |LC1 1,35
LC2 - skladba 1,35
LC3 - snih 0,75
CO1.2 MSU 6.10b [Obalka - tnosnost |LC1 1,15
LC2 - skladba 1,15
LC3 - snih 1,50
CO2 MSP EC - pouzitelnost LC1 1,00
LC2 - skladba 1,00
LC3 - snih 1,00
CO3 MSP-kvazi |EC - pouzitelnost LC1 1,00
LC2 - skladba 1,00
5.2.4.Skupiny vysledki
Jméno Vypis
V8echny MSU |CO1.1
CO1.2
V8echny MSP |CO2
COo3
V$e MSU+MSP |CO1.1
CO2
CO3
5.2.5.Kli¢ kombinace
Jméno Popis kombinaci
1 LC1*1.15 +L.C2*1.15 +LC3*1.50
2 LC1*1.00 +LC2*1.00
3 LC1*1.35 +L.C2*1.35
4 LC1*1.15 +LC2*1.15
5.2.6.Zatézovaci stavy
5.2.6.1.Zatézovaci stavy - LC1
Jméno | Typ pusobeni | Skupina zatizeni Typ zatizeni Smér
LC1 Stalée LGl Vlastni tiha -Z
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1zeni

Typ zat
Standard

izeni

Skupina zat

LG1

Typ pusobeni

Stalé

Popis
skladba

N

dic
zat. stav

—

by

Zadny

Pusobeni

Spec

Standard |Kratkodobé

izeni

Typ zat

Statické

1zeni

Skupina zat
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LG2

Typ pusobeni

Nahodilé

Popis

meno

J
LC2

5.2.6.2.Zatézovaci stavy - LC2
5.2.6.3.Zatézovaci stavy - LC3

5.2.6.1.1.Zatizeni
5.2.6.2.1.Zatizeni

méno

J

snih

5.2.6.3.1.Zatizeni

LC3



5.3.1.1.Vnitini sily na prutu - Vz

5.3.1.Vnitini sily - MSU

5.3 Praviak

_My

5.3.1.2.Vnitini sily na prutu
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5.3.2.Posouzeni MSU
5.3.2.1.Posouzeni - EC 5

5.3.2.2.Posudek dieva

Posudek dieva

EUROCODE 5 - NAVRH DREVENYCH KONSTRUKCI, ENV 1995-1-1.
Tah rovnobézny s vlakny (5.1.2)

Tlak rovnobézny s vlakny (5.1.4)

Ohyb (5.1.6a a 5.1.6b)

Smyk (5.1.7.1)

Krut (5.1.8)

Kombinace ohybu a osového tahu (5.1.9a a 5.1.9b)

Kombinace ohybu a osového tlaku (5.1.10a a 5.1.10b)

Sloupy a nosniky (5.2.1e a 5.2.1f)

Detailni vypis,

Nosnik : B3, L=3.292m,
Material : C24

T¥ida vlhkosti : 2

gamma m =1.30 k m =1.00
fez=2.592m kombi Gnos.=1 k mod =0.90
Posudek unosnosti

OBDEL, C24

N Vy Vz Mx My Mz

Navrhova sila 0.0[kN] 0.2[kN]  [-48.1[kN]  [-0.0[kNm] [-10.0[KNm] [-0.1[kKNm]
Navrhové napéti |0.0[MPa] |0.0[MPa] |-1.2[MPa] |0.0[MPa] |-3.3[MPa] |0.0[MPa]
Limitni napéti 14.5[MPa] [1.7[MPa] |1.7[MPa] [1.7[MPa] [16.6[MPa] |16.6[MPa]
Jedn. posudek 0.00 0.00 0.69 0.00 0.20 0.00
Ohyb : 0.20 (5.1.6b)
Smyk :0.69 (5.1.7.1)
Posudek stability

LO k L lam | sigmakrit | lam_rel | betac k ke

m m MPa K crit
Y 3.94 |0.15 |0.60 |6.93 |1521.6 0.117 0.20 |0.469 |1.08
z 3.94 |0.15 |0.60 |10.39 |676.3 0.176 0.20 |0.483 |1.07
LTB [3.94 [0.09 [0.34 2316.8 0.102 1.00
Tlak (5.2.1) : 0.20 (5.2.1f)

Ohyb (5.2.2) :0.20

Maximalni jednotkovy posudek = 0.70

- prifez vyhovuije.
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5.3.3.Posouzeni MSP
5.3.3.1.Deformace s dotvarovanim (CO3-kvazi)

5.3.3.2.Deformace s dotvarovanim
Linearni vypocet, Extrém : Prlfez, Systém : Hlavni
Vybér : Vse
Kombinace : CO3
Priifez : Pravlak - OBDEL (200; 300)

Stav Prut dx ux uy uz fix fiy fiz
[m] [mm] [mm] [mm] [mrad] | [mrad] | [mrad]
C03/2 B3 0,000 0,0 0,0 -2,5 -0,8 2,8 0,0
C03/2 B4 2,372 0,0 0,4 -0,3 6,2 0,0 0,1
CO3/2_ |B3 0,650 0,0 0,0 -3,7 -0,8 0,6 0,0
CO3/2  |B3 3,292 0,0 0,0 0,0 -0,8 -0,9 0,0
C03/2 B4 0,000 0,0 0,3 -0,5 6,2 0,5 0,0
C03/2 B3 2,076 0,0 0,0 -1,7 -0,8 -1,9 0,0
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5.4 Kotveni (ocelovy sty€nik)

5.4.1.Vnitini sily - MSU
5.4.1.1.Vnitini sily na prutu - Vz

5.4.1.2.Vnitrni sily na prutu - My
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5.4.2.Posouzeni MSU
5.4.2.1.Posouzeni - EC 3

5.4.2.2.Posudek oceli

Posudek oceli

Posouzeni EC3
[Prut K2 |Obdélnik |S 235 [CO1.2/1 ]0.92 |

Zakladni data EC3

dil¢i soucinitel spolehlivosti Gamma MO0 pro Unosnost prirezu 1.10
Dil&i soucinitel spolehlivosti Gamma M1 na odolnost proti nestabilité 1.10
dil¢i soucinitel spolehlivosti Gamma M2 pro oslabeny prifez 1.25

Udaje o materialu
mez Kluzu fy 235.00 MPa
pevnost v tahu fu 360.00 MPa
typ vyroby valcovany

POSUDEK UNOSNOSTI
Kriticky posudek v misté 0.65 m

Vnitini sily
NSd -0.00  |kN
Vy.Sd -0.06  |kN
Vz.Sd 25.34 |kN
Mt.Sd -0.00 |kNm
My.Sd 21.36 |kNm
Mz.Sd -0.00 |kNm

Posudek na smyk (Vy)
podle ¢lanku 5.4.6. a vzorce (5.20)
Klasifikace prafezu je 3.

Tabulka hodnot
Vpl.Rd 287.80 |kN
jedn. posudek 0.00
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Posudek na smyk (Vz)

podle ¢lanku 5.4.6. a vzorce (5.20)

Klasifikace prufezu je 3.

Tabulka hodnot

Vpl.Rd 287.80

kN

jedn. posudek 0.09

Posudek na kombinaci ohybu, osové a smykové sily
podle ¢lanku 5.4.9. a vzorce (5.37)

Klasifikace prafezu je 3.

Tabulka hodnot

sigma N 0.00 MPa
sigma Myy 163.48 |MPa
sigma Mzz 0.86 MPa

ro 0.00 misto 5
jedn. posudek 0.77

Prvek VYHOVI na tnosnost !

Stabilitni posudek

Parametry vzpéru vy zz
typ posuvné neposuvné
Stihlost 7.42 207.85
Redukovana Stihlost 0.08 2.21
Vzpér. kfivka b b
Imperfekce 0.34 0.34
Redukéni soucinitel 1.00 0.17
Délka 3.94 3.94 m
Soucinitel vzpéru 0.15 0.15
Vzpérna délka 0.60 0.60 m
Kritické Eulerovo zatizeni [105319.65 [134.34 kN

Upozornéni : Stihlost 207.85 je vétsi nez 200.00 !

Posudek klopeni

odle ¢lanku 5.5.2. a vzorce (5.48

Tabulka hodnot

Mb.Rd 23.20 [kNm

Beta W 0.67

redukce 0.83

imperfekce 0.21

Mcr 56.98 [kNm
LTB

Délka klopeni  |0.34 |m

k 1.00

kw 1.00

C1 1.88

C2 0.00

C3 0.94

zatizeni v t&zisti
jedn. posudek =0.92

Posudek natlak s ohybem
odle Elanku 5.5.4. a vzorce (5.53)

Tabulka hodnot
ky 1.00
kz 1.00
muy -0.10
muz -3.02
BetaMy 1.38
BetaMz 1.32

jedn. posudek = 0.00 + 0.77 + 0.00 = 0.77
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Posudek na tlak, ohyb a klopeni
odle ¢lanku 5.5.4. a vzorce (5.54)

Tabulka hodnot
kit 1.00
kz 1.00
mult 0.31
muz -3.02
BetaMIt 1.38
BetaMz 1.32

jedn. posudek =0.00 + 0.92 + 0.00 = 0.92
Prvek VYHOVI na stabilitu !

5.4.3.5poj - ocelovy styénik
DETAIL - D22 (2x)
KOTVENI PRUVLAKU NA STAVAJICI OBJEKT

110 KOTVEN! SVARENCE K2

4x ZAV. TYC W20 NA CHEN. KOTW, HLOUBKA KOTVENI 150 mm
+ VPN NEZER ETAG
KOTVEN! SVARENCE K3
2y ZAv. TYC W20 NA CHEM. KOTWU, HLOUBKA KOTVEN' 150 mm
WFLN NEZER ETAG

STAVAJICI VENEC (OVERIT POLOHU A OKRAJOVE VZDALENOST KOTEW)

OCELOVY SYARENEC/KOTEVN PROTEZA [K2_nebo K3 | ; /
STAVACT STROP

300
70 B0, BOD 70
L]
o e -8
/!

/ An l 250 | 50
PROVLAK BSH 200/300, /

9x SVORNIK W16, 8.8

Zatizeni:

M_Ed 21,67 kNm

V_Ed 36,7 kN

Rameno pocet F_d,1,M F_f1,v Zatizeni jed',"q,t"w(:h

svornikui

rl 0,262 4 13,8 | kN 4,1 kN 17,8 | kN

r2 0,250 2 13,1 | kN 4,1 kN 17,2 | kN

r3 0,080 2 4,2 | kN 4,1 | kN 8,3 | kN

r4 0,000 1 0| kN 4,1 | kN 4,1| kN

Sri2 0,412 9

Posouzeni svornikd M16, 8.8. Posouzeni je provedeno pro 3 svorniky, aby byla zohlednéna vzajemna
poloha svornikd ve sméru vlaken 250 mm. (V_Ed = 3 * 17,8 = 53,7 kN)
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Spojované prvky dfevo/ocel/dfevo

index (i) t Vz N a ‘pk N
mm kN kN ° kg/m3
krjni dfevéné prvky 1 95 53,7 0,1 89,89 365
stfedni ocelovy prvek 2 10 89,89
Svornik
b |
fu,k = 800 MPa
d= A 16 mm
My,Rk = A 324282 Nmm My = 03 * By a2
Charakteristicka pevnost v otlaceni stény otvoru:
fh,0,k = 25,1412 MPa Frox =0,082(1-0,010)
i ¢ Y [135+0,015d ro dfevo jehliénatych dfevin
prvnlclen lé keo = {130+ 0,015d zroLVL l ’
k_90 = 1, 54 10,90 +0,015d pro dievo listnatych dfevin
Charakteristickd pevnost stény otvoru pod Uhlem alfa ke sméru vldken:
f h1k= 16,3 MPa _ fhox
f h2k= 16,3 MPa " koo sin’a + cos’a
fnz k

- J e
B= 1,000 fiin
Charakteristicka odolnost pro spojovaci prostredky dvoustfizné
(f) 14 813 N
(g) 21168 N
(h) 24 815 N
F_v,Rk = 14,81 kN
k_mod = 0,9
y_M-= 13
Ndavrhova odolnost pro jeden stfih spojujiciho prostfedku:
F_V, Rd = 10,26 kN Fv,r.d = kmod * Fv.r,k /YM
Pocet spojujicich prostfedk( v fadé ve sméru vidken: n= 3 ks
Vzdalenost spoj. prostredkd ve sméru vliaken: al= 250 mm
Efektivni pocet spojovacich prostfedki v fadé: n_ef= 2,814351 ks
Pocet rad spojujicich prostredki: n_m= 1ks
Pocet stfihovych ploch spojujiciho prostiedku: n_s= 2 ks
Navrhovd unosnost spoje: F_v,Rd * n_ef*n_m*n_s = 57,723 kN
Ndvrhova sila plsobici na spoj : V_Ed= 53,7 kN
Posouzeni: N_Ed/(F_v,Rd * n_ef*n_m*n_s) = 53,7/57,723=0,93<1,0 vyhovuje
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5.4.4.Navrh kotveni do vénce - K2

=T

Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 1
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni do vénce - K2 Datum: 13.02.2025

Dil&i projekt / pozice €.:

Komentar projektanta:

1 Vstupni data

Typ a velikost kotvy: HIT-HY 200-A V3 + AM (8.8) M20

Predpokladana Zivotnost (Zivotnostv 50

letech):
Cislo artiklu:

2218550 AM20x1000 8.8 (vlozit) / 2378171 HIT-HY
200-A V3 (chemicka hmota)

Seizmicky/Plnici set nebo jiné vhodné feSeni pro vyplnéné prstencovych mezer

Text specifikace:

Efektivni kotveni hloubka:

Material:
Certifikat Cislo:
Vydany | Platny:
Posouzeni:

Distanéni montaz:

Kotevni deska
Profil:

Zakladni material:

Montaz:

Vyztuz:

CBFEM

CBFEM |

Hilti AM 8.8 zavitova ty¢ with HIT-HY 200-A
V3 lepici hmota with 150 mm embedment hef,
M20, Galvanicky pozinkovano, Vrtani
pfiklepem installation per navod k pouziti, s
vyplnénymi otvory pomoci Hilti Dynamického
setu nebo s n&jakym jinym vhodnym feSenim
eliminace prstencovych mezer.

et aet = 150,0 mm (h
8.8

Hilti technicka data
-1-

SOFA na zakladé CSN EN 1992-4 a fib bulletinu 58, Chemické

grouted standoff; stupen zadrzeni (kotevni deska): 2,00; e, = 20,0 mm; t = 20,0 mm

- mm)

ef limit =~

grout compressive strength = 120,00 N/mm”
l, X Iy x t=740,0 mm x 280,0 mm x 20,0 mm;

IPBI/HEA profil, IPBI 280 / HE 280 A; (V x S x T x T) = 270,0 mm x 280,0 mm x 8,0 mm x 13,0 mm

s trhlinami beton, C16/20, fc,cyl =16,00 N/mm2; h =200,0 mm, teplota kratkodoba/dlouhodoba: 40/24

°C, Uzivatelem definovany parcialni bezpe¢nostni sou¢initel materialu v, = 1,500
Hammer drilled hole, montazni podminky: suché

Zadna vyztuz nebo osova vzdalenost vyztuze >= 150 mm (jakykoliv @) nebo >= 100 mm (@ <= 10
mm)

zadna podélna vyztuz okraje

- Vypocet kotev je zaloZzen na metodé konecénych prvk( (CBFEM)

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 2
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni do vénce - K2 Datum: 13.02.2025

Dil&i projekt / pozice €.:

Geometrie [mm] & Zatizeni [kN, kNm]

!

a
‘ ‘ Navrhoveé zatizeni c{
— 1
> Dlouhodobé zatizeni .y

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 3
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni do vénce - K2 Datum: 13.02.2025

Dil&i projekt / pozice €.:

1.1 Kombinace zatizeni

Stav Popis Sily [kN] / Momenty [KNm] Seizmicky Pozar Max. vyuziti kotvy [%]
1 Kombinace 1 N =0,000; V, = 0,000; V, = -35,500; Ne ne 100
M, =0,000; M, = 0,000; M, = 0,000;
Ngys = 0,000; M, s = 0,000; M, ,, = 0,000;

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 4
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni do vénce - K2 Datum: 13.02.2025

Dil&i projekt / pozice €.:

2 Posouzeni | Vyuziti (Rozhodujici stavy)

Vypoctové hodnoty [kN] Vyuziti
Zatizeni Posouzeni Zatizeni Unosnost By/ 3\, [%] Stav
Tah Poruseni rozétépenim 1,269 27,598 5/- OK
Smyk Poru$eni okraje betonu ve sméru y- 35,503 35,838 -/100 OK
Zatizeni By By o Vyuziti By [%] Stav
Kombinace zatizeni tah/smyk 0,046 0,991 1,000 87 OK
3 Upozornéni
* Prosim berte v uvahu vSechny detaily a pfipominky/varovani uvedené v podrobném protokolu!
Upevnéni je bezpeéné!
Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
4

83


www.hilti.cz

=T

Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 5
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni do vénce - K2 Datum: 13.02.2025

Dil&i projekt / pozice €.:

4 Poznamky; Vase povinnosti tykajici se spoluprace

» Veskeré informace a data obsazena v Softwaru se tykaji vyhradné pouZiti vyrobk( Hilti a vychazeji ze zasad, predpist a bezpecnostnich
nafizeni v souladu s technickymi smérnicemi a provoznimi, montaznimi a instalaénimi pokyny spole¢nosti Hilti, jimiz se uzivatel musi
striktné Fidit. Veskera &isla obsazena v Softwaru predstavuji primérné hodnoty, a proto je pred pouzitim pfislu§ného vyrobku Hilti nutno
provést testy pro jeho konkrétni pouziti. Vysledky vypoétl provedenych pomoci Softwaru vychazeji pfedevs§im z vami zadanych dat. Nesete
proto vyhradni odpovédnost za bezchybnost, Uplnost a relevantnost zadavanych dat. Mimoto nesete vyhradni odpovédnost za kontrolu
vysledkl vzeslych z vypoctl a za to, Ze si tyto vysledky pfed jejich pouzitim pro konkrétni zafizeni nechate ovéfit a schvalit od odbornika,
zejména co se ty€e souladu s pfislusnymi normami a povolenimi. Software slouzi pouze jako pom{cka pro interpretaci norem a povoleni
bez jakékoli zaruky ohledné bezchybnosti, pfesnosti a relevantnosti vysledk nebo vhodnosti pro konkrétni pouziti.

» Abyste predesli $Skodam, které by Software mohl zpUsobit, nebo omezili jejich rozsah, musite pfijmout veskera nutna a pfimérena opatreni.
Obzvlasté je tfeba pravidelné zalohovat programy a data a v pfipadé potfeby provadét aktualizace Softwaru, které spole¢nost Hilti
pravidelné nabizi. Nepouzivate-li funkci AutoUpdate, ktera je soucasti Softwaru, je nutné zajistit aktualnost vami pouzivané verze Softwaru
ruénimi aktualizacemi prostfednictvim internetovych stranek spole¢nosti Hilti. Spole¢nost Hilti nenese Zadnou zodpovédnost za dusledky
vzeslé z vami zavinéného poruseni povinnosti, jako je napfiklad nutnost obnovy ztracenych ¢&i poSkozenych dat nebo programd.

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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5.4.5.Navrh kotveni do vénce - K3

Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 1
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Kotveni do vénce - K3 Datum: 13.02.2025

Dil&i projekt / pozice €.:

Komentar projektanta:

1 Vstupni data

Typ a velikost kotvy: HIT-HY 200-A V3 + AM (8.8) M20

Predpokladana Zivotnost (Zivotnostv 50

letech):
Cislo artiklu:

2218550 AM20x1000 8.8 (vlozit) / 2378171 HIT-HY
200-A V3 (chemicka hmota)

Seizmicky/Plnici set nebo jiné vhodné feSeni pro vyplnéné prstencovych mezer

Text specifikace:

Efektivni kotveni hloubka:

Material:
Certifikat Cislo:
Vydany | Platny:
Posouzeni:

Distanéni montaz:

Kotevni deska
Profil:

Zakladni material:

Montaz:

Vyztuz:

CBFEM

CBFEM |

Hilti AM 8.8 zavitova ty¢ with HIT-HY 200-A
V3 lepici hmota with 150 mm embedment hef,
M20, Galvanicky pozinkovano, Vrtani
pfiklepem installation per navod k pouziti, s
vyplnénymi otvory pomoci Hilti Dynamického
setu nebo s n&jakym jinym vhodnym feSenim
eliminace prstencovych mezer.

et aet = 150,0 mm (h
8.8

Hilti technicka data
-1-

SOFA na zakladé CSN EN 1992-4 a fib bulletinu 58, Chemické

grouted standoff; stupen zadrzeni (kotevni deska): 2,00; e, = 20,0 mm; t = 20,0 mm

- mm)

ef limit =~

grout compressive strength = 120,00 N/mm”
l, X Iy x t=350,0 mm x 280,0 mm x 20,0 mm;

IPBI/HEA profil, IPBI 280 / HE 280 A; (V x S x T x T) = 270,0 mm x 280,0 mm x 8,0 mm x 13,0 mm

s trhlinami beton, C16/20, fc,cyl =16,00 N/mm2; h =220,0 mm, teplota kratkodoba/dlouhodoba: 40/24

°C, Uzivatelem definovany parcialni bezpe¢nostni sou¢initel materialu v, = 1,500
Hammer drilled hole, montazni podminky: suché

Zadna vyztuz nebo osova vzdalenost vyztuze >= 150 mm (jakykoliv @) nebo >= 100 mm (@ <= 10
mm)

zadna podélna vyztuz okraje

- Vypocet kotev je zaloZzen na metodé konecénych prvk( (CBFEM)

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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Geometrie [mm] & Zatizeni [kN, kNm]

‘ ‘ Navrhové zatizeni

|

d

|

Dlouhodobé zatizeni :
: 0

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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1.1 Kombinace zatizeni

Stav Popis Sily [kN] / Momenty [KNm] Seizmicky Pozar Max. vyuziti kotvy [%]
1 Kombinace 2 N =10,000; V, = 0,000; V, = -8,800; Ne ne 89
M, =0,000; M, = 0,000; M, = 0,000;
Ngys = 0,000; M, s = 0,000; M, ,,, = 0,000;

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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2 Posouzeni | Vyuziti (Rozhodujici stavy)

Vypoctové hodnoty [kN] Vyuziti
Zatizeni Posouzeni Zatizeni Unosnost By/ 3\, [%] Stav
Tah Poruseni rozétépenim 17,611 23,066 771/ - OK
Smyk Poru$eni okraje betonu ve sméru y- 8,800 24,460 -136 OK
Zatizeni By By o Vyuziti By [%] Stav
Kombinace zatizeni tah/smyk 0,764 0,360 1,500 89 OK
3 Upozornéni
* Prosim berte v uvahu vSechny detaily a pfipominky/varovani uvedené v podrobném protokolu!
Upevnéni je bezpeéné!
Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
4
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4 Poznamky; Vase povinnosti tykajici se spoluprace

» Veskeré informace a data obsazena v Softwaru se tykaji vyhradné pouZiti vyrobk( Hilti a vychazeji ze zasad, predpist a bezpecnostnich
nafizeni v souladu s technickymi smérnicemi a provoznimi, montaznimi a instalaénimi pokyny spole¢nosti Hilti, jimiz se uzivatel musi
striktné Fidit. Veskera &isla obsazena v Softwaru predstavuji primérné hodnoty, a proto je pred pouzitim pfislu§ného vyrobku Hilti nutno
provést testy pro jeho konkrétni pouziti. Vysledky vypoétl provedenych pomoci Softwaru vychazeji pfedevs§im z vami zadanych dat. Nesete
proto vyhradni odpovédnost za bezchybnost, Uplnost a relevantnost zadavanych dat. Mimoto nesete vyhradni odpovédnost za kontrolu
vysledkl vzeslych z vypoctl a za to, Ze si tyto vysledky pfed jejich pouzitim pro konkrétni zafizeni nechate ovéfit a schvalit od odbornika,
zejména co se ty€e souladu s pfislusnymi normami a povolenimi. Software slouzi pouze jako pom{cka pro interpretaci norem a povoleni
bez jakékoli zaruky ohledné bezchybnosti, pfesnosti a relevantnosti vysledk nebo vhodnosti pro konkrétni pouziti.

» Abyste predesli $Skodam, které by Software mohl zpUsobit, nebo omezili jejich rozsah, musite pfijmout veskera nutna a pfimérena opatreni.
Obzvlasté je tfeba pravidelné zalohovat programy a data a v pfipadé potfeby provadét aktualizace Softwaru, které spole¢nost Hilti
pravidelné nabizi. Nepouzivate-li funkci AutoUpdate, ktera je soucasti Softwaru, je nutné zajistit aktualnost vami pouzivané verze Softwaru
ruénimi aktualizacemi prostfednictvim internetovych stranek spole¢nosti Hilti. Spole¢nost Hilti nenese Zadnou zodpovédnost za dusledky
vzeslé z vami zavinéného poruseni povinnosti, jako je napfiklad nutnost obnovy ztracenych ¢&i poSkozenych dat nebo programd.

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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5.5 Sloup

5.5.1.Vnitini sily - MSU
5.5.1.1.Vnitini sily na prutu - N

z

‘/x

5.5.2.Posouzeni MSU
5.5.2.1.Posouzeni - EC 5
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5.5.2.2.Posudek dreva

Posudek dfeva

EUROCODE 5 - NAVRH DREVENYCH KONSTRUKCI, ENV 1995-1-1.

Tah rovnobézny s vlakny (5.1.2)

Tlak rovnobézny s vlakny (5.1.4)

Ohyb (5.1.6aa5.1
Smyk (5.1.7.1)
Krut (5.1.8)

.6b)

Kombinace ohybu a osového tahu (5.1.9a a 5.1.9b)
Kombinace ohybu a osového tlaku (5.1.10a a 5.1.10b)
Sloupy a nosniky (5.2.1e a 5.2.1f)

Detailni vypis,

Nosnik : B1, L=3.200m,

Material : C24
Trida vlihkosti : 2

gamma m =1.30 k m =1.00

fez=0.000m kombi inos.=1 k mod =0.90

Posudek tinosnosti

OBDEL, C24

N Vy Vz Mx My Mz

Navrhova sila -75.6[kN]  |0.0[KN] |0.0[kN] [0.0[kNm] [0.0[KNm]  |-0.0[KNm]
Navrhové napéti  |-2.3[MPa] |0.0[MPa] |0.0[MPa] [0.0[MPa] |0.0[MPa] |0.0[MPa]
Limitni napéti 14.5[MPa] [1.7[MPa] |1.7[MPa] |1.7[MPa] [16.6[MPa] |16.6[MPa]
Jedn. posudek 0.16 0.00 0.00 0.00 0.00 0.00
Tlak: 0.16 (5.1.4)
Ohyb : 0.00 (5.1.6b)
Posudek stability

LO k L lam | sigmakrit | lam_rel | betac k ke

m m MPa k crit
Y 3.20 [1.00 [3.20 |61.58 [19.3 1.044 0.20 |1.100 |0.69
z 3.20 [1.00 [3.20 |61.58 [19.3 1.044 0.20 |1.100 |0.69
LTB |3.20 [1.00 |3.20 327.5 0.271 1.00
Tlak (5.2.1) : 0.23 (5.2.1f)

Ohyb (5.2.2) :0.00

Maximalni jednotkovy posudek = 0.23

- prafez vyhovuje.
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5.6 Svétlik - tramy

5.6.1.Vnitini sily - MSU
5.6.1.1.Vnitini sily na prutu - Vz

5.6.1.2.Vnitini sily na prutu - My
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5.6.2.Posouzeni MSU
5.6.2.1.Posouzeni - EC 5

z
X

5.6.2.2.Posudek dieva

Posudek dfeva

EUROCODE 5 - NAVRH DREVENYCH KONSTRUKCI, ENV 1995-1-1.
Tah rovnobézny s vlakny (5.1.2)

Tlak rovnobézny s vlakny (5.1.4)

Ohyb (5.1.6a a 5.1.6b)

Smyk (5.1.7.1)

Krut (5.1.8)

Kombinace ohybu a osového tahu (5.1.9a a 5.1.9b)
Kombinace ohybu a osového tlaku (5.1.10a a 5.1.10b)
Sloupy a nosniky (5.2.1e a 5.2.1f)

Detailni vypis,

Nosnik : B6, L=2.008m, OBDEL, C24

Material : C24

T¥ida vlhkosti : 2

gamma m =1.30 k m =1.00

fez=0.937m kombi tinos.=1 k mod =0.90
Posudek unosnosti

N Vy Vz Mx My Mz
Navrhova sila 0.0[KN]  [0.0[KN] [0.2[kN] |-0.0[KNm] |1.5[KNm] |0.0[KNm]
Navrhové napéti  |0.0[MPa] |0.0[MPa] [0.0[MPa] |0.0[MPa] [2.8[MPa] |0.0[MPa]
Limitni napéti 9.7[MPa] [1.7[MPa] |1.7[MPa] |1.7[MPa] |16.6[MPa] |16.6[MPa]
Jedn. posudek 0.00 0.00 0.01 0.00 0.17 0.00

Ohyb : 0.17 (5.1.6b)

Smyk :0.01 (5.1.7.1)

Krut : sig v,d=0.00MPa 0.00 (5.1.8)
Tah + ohyb : 0.17 (5.1.9b)
Posudek stability

LO k L lam | sigmakrit | lam_rel | betac k ke
m m MPa K crit
Y 2.01 |1.00 [2.01 |38.64 |48.9 0.655 0.20 |0.730 |0.95
z 2.01 |1.00 [2.01 |69.55 |[15.1 1.179 0.20 |1.263 |0.58
LTB |2.01 (1.00 |2.01 161.1 0.386 1.00

Tlak (5.2.1) : 0.17 (5.2.1f)
Ohyb (5.2.2) : 0.17
Maximalni jednotkovy posudek = 0.17 - prafez vyhovuje.
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5.7 Sveétlik -atika

5.7.1.Vnitini sily - MSU
5.7.1.1.Vnitini sily na prutu - Vz
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5.7.2.Posouzeni atiky

MS Lhotky 2404 1/15
* Atika svétliku Austria 14/02/2025
StoraeEnso Ing. Libor Kotik - Checker Ing. Libor Kotik
System
l =230 kN/m l snow load altitude < 1.000 m a.s.|

l =200 kMim l dead load

l 9,=0.16 kh/m l self-weight structure
79_ P
2 7
A B
la 23m o
™ l
r’, §
< 3
| v »
r 350 mm o
Global utilization ratio
ULs ‘ ULS Fire ‘ SLS ‘
Product data
Section: CLT 90 C3s
0m Layer Thickness Orientation Material
g [mm]
" 1 30.0 mm 0° C24 spruce ETA (2022)
2 30.0 mm 90° C24 spruce ETA (2022)
3 30.0 mm 0° C24 spruce ETA (2022)
tCLT 90.0 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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MS Lhotky 2404 2/15

* Atika svétliku Austria 14/02/2025

StoraeEnso Ing. Libor Kotik - Checker Ing. Libor Kotik

Section Fire: CLT 90 C3s

60 m Layer Thickness Orientation Material
c [mm]
3
b 1 30.0 mm 0° C24 spruce ETA (2022)
2 30.0 mm 90° C24 spruce ETA (2022)
teur 60.0 mm
Fire resistance class: R 30 Time 30 min

Fire protection layering:

no additional fire protection ko do dehar,0n detn denarov detv
[-] [mm] [mm] [mm] [mm] [mm]
1 7 21.0 28.0 21.0 28.0

Material values

Material fm,k ft,O,k ft,90,k fc,O,k ft:,90,k fv,k fr,k min EO,mean Gmean Gr,mean

[N/mm?]  [N/mm?] [N/mm? [N/mm?] [N/mm?] [N/mm? [N/mm?] [N/mm?] [N/mm?]  [N/mm?]

C24 spruce ETA (2022) 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 690.00  50.00

Load

Load case groups

Load case category Type Duration Kmod Vit Ysup Wo W1 W2
LC1 self-weight structure G permanent 0.6 1 1.35 1 1 1

dead load G permanent 0.6 1 1.35 1 1 1

snow load altitude < 1.000 ma.s.l. Q shortterm 0.9 0 1.5 05 02 O

LC1:self-weight structure

continuous load

L[
[KN/m]

0.1575

© 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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MS Lhotky 2404 3/15

* Atika svétliku Austria 14/02/2025

StoraeEnso Ing. Libor Kotik - Checker Ing. Libor Kotik

:dead load

continuous load

(¢ [3
[KN/m]

2

:snow load altitude < 1.000 m a.s.lI.

continuous load

L[
[kN/m]

23

ULS Combinations

Combination rule
LCO1 1.35/1.00 *LC1 + 1.35/1.00 *

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

ULS Combinations Fire

Combination rule
LCO1 1.00/1.00 * LC1 + 1.00/1.00 *

LCO2 1.00/1.00 *LC1 + 1.00/1.00 * + 1.00/0.00 * 0.00 *

© 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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MS Lhotky 2404 4/15

* Atika svétliku Austria 14/02/2025

StoraeEnso Ing. Libor Kotik - Checker Ing. Libor Kotik

Ultimate limit state (ULS) - design results

Moments y [kNm]

min My=0.00 [kNm]
7 max My=4.21 [kNm]
V = 2.48/7.32 [kN]

5.00
Shear force z [kN]
-10.00—
min Vz=-7.32 [kN]
max Vz=7.32 [kN]
-5.00—]
0.00 i —== s Pl
I LT 7
et B
5.00—] ____-f“ .
10.00

ULS Flexural design

Dist.  Ym Kmod ksvs,y fm,k fm,y,d ft,o,d fc,o,d

[m] [-] [-] [-] [N/mm?]  [N/mm?]  [N/mm?] [N/mm?]
115 125 090 1.00 24.00 17.28 10.08 15.12
M, q Nca Nt Om,y,d Ocd Otd Ratio

[kKNm] [kN] [kN] [N/mm? [N/mm? [N/mm?]

4.21 0.00 0.00 6.87 0.00 0.00 LCO2

ULS Shear design in plane of CLT - gross section

Dist. fv,IP,Grcbss,k Ym kmod fv,IP,Gn:ass,d vd TiP,Gross,d Ratio
m]  [N'mm?3 [ -] INmm?  [kN]  [N/mm?]

0.0 3.50 1.25 090 252 7.32 0.35 LCO2

© 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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2404
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Checker Ing. Libor Kotik
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14/02/2025

ULS Shear design in plane of CLT - net section

Dist. fipNetk VYm Kmod  fuipNetd  VNetd Tvipneta  Ratio

[m] [N/mm?]  [-] [-] [N/mm?]  [kN] [N/mm?]

0.0 3.90 125 090 2.81 732 0.52 LCO2
ULS Torsional shear design in plane of CLT - in face glued surfaces
fuTNodek  Ym Kmod  fuTNodea Va4 SM; n a lo

[N/mm?]  [] [] [N/mm?]  [kN]  [kNm] [] [m] [mm?]

2.50 125 090 1.80 732 0.73 6 0.100 16666670.00
ULS Lateral torsional buckling design

Dist.  Vm Kmod Ksysy fmxk | ft0.q feod

[m] [-] [-] [-] [N/mm?]  [N/mm?] [N/mm? [N/mm?]

115 125 090 1.00 24.00 17.28 0.00 15.12

Ief Ik )\y )\rel,y )\rel,m Bc ky kc,y o'm,crit,y kcrit

M m € H Hd H O H Nmm [

2300 2300 23 037 086 02 058 098 3213 0.91

My 4 Nc,a Nt Om,y,d Ocd Otd Ratio

[kKNm] [kN] [kN] [N/mm?] [N/mm? [N/mm?]

4.21 0.00 0.00 6.87 0.00 0.00 LCO2

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Ratio

LCO2

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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StoraeEnso Ing. Libor Kotik
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Checker Ing. Libor Kotik
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Flexural stress analysis

Myq = 4.21 kNm

M4 = 0.00 kNm

No.a = 0.00 kN

Ocd = 0.00 N/mm?
Omyd = 6.87 N/mm?
Omzd = 0.00 N/mm2z <

Utilization ratio

Shear analysis gross section

Vg = 7.32 kN

TiP,Gross,d = 0.35 N/mm?2 <

Utilization ratio

Shear analysis net section

Vietd = 7.32 kN

Tv,IP.Netd = 0.52 N/mm? <

Utilization ratio

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Ym =
Kmod =
Keysy =
Knmy =
Knmz =
k =
fooa =
fm,y,d =

frn,z,d =

fv,IP,Gross,k

Ym =
I(mod =

fv,IP,Gross,d

fuIP Netk =

Ym =

kmod =

fuiPNetd =

24.00

24.00

1.25

0.90

1.00

1.00

1.00

1.00

15.12

17.28

17.28

3.50

1.25

0.90

2.52

3.90

1.25

0.90

2.81

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

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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MS Lhotky 2404 7/15

* Atika svétliku Austria 14/02/2025

StoraeEnso Ing. Libor Kotik - Checker Ing. Libor Kotik

Torsional shear design in plane of CLT - in face glued surfaces

Vsa = 7.32 kN fuTNodex =  2.50 N/mm?
Ym = 1.25 -
Kmod = 0.90 -

TT Node.d = 0.37 N/mm? < fuTNodea =  1.80 N/mm?

Utilization ratio

Lateral torsional buckling analysis

My g = 4.21 kNm fnk = 24.00 N/mm?
M, q = 0.00 kNm
Ned = 0.00 kN Ym = 1.25 -

Kmod = 0.90 -

Ksysy = 1.00 -

Knmy = 1.00 -

Knmz = 1.00 -

ki = 1.00 -
Ocd = 0.00 N/mm?2 fe0d = 15.12 N/mm?
Omyd = 6.87 N/mm? frya = 17.28 N/mm?2
Omzd = 0.00 N/mm? < fnzd = 17.28 N/mm?

Utilization ratio

© 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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MS Lhotky 2404 8/15

* Atika svétliku Austria 14/02/2025

StoraeEnso Ing. Libor Kotik - Checker Ing. Libor Kotik

Ultimate limit state (ULS) fire design - results

Moments y [kNm]

1005 min My=0.00 [kNm]
max My=1.43 [kNm]
0.00—
77 7
& V= 2485248 [kN] T \V = 2.48/2.48 [kN]
1.00—
2.00

ULS Fire Flexural design

Dist. Ym Kmod Ksysy Kii T fny.a fio fe0.d

[m] [-] [-] [-] [-] [N'mm?]  [N/mm?]  [N/mm?]  [N/mm?]
115 1.00 1.00 1.00 1.15 24.00 27.60 16.10 24.15
M4 Nea Nig  Omya Ocd Otd Ratio

[kNm] [kN] [kN] [N/mm? [N/mm? [N/mm?]

1.43 0.00 0.00 3.30 0.00 0.00 LCO1

ULS Fire Shear design in plane of CLT - gross section

Dist. fv,lP,Gross,k Ym kmod kfi fv,IP,Gross,d Vd TIP,Gross,d Ratio
[(m]  [N/mm? [ -] -] [N/mm? [kN]  [N/mm?]

0.0 3.50 1.00 1.00 1.15 4.03 248 0.21 LCO1

ULS Fire Shear design in plane of CLT - net section

Dist.  fyipNetk Ym Kmoda  Kii fu.1PNet,d VNetd TvipNeta  Ratio
[m  [Nmm? [] [l [l [N/mm?]  [kN]  [N/mm?]

0.0 3.90 1.00 1.00 1.15 449 248 042 LCO1

© 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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ULS Fire Torsional shear design in plane of CLT - in face glued surfaces

fuTNodek  Ym Kmod fvTNodea Vsa  OM; n a Iy

(N/mm?] ] ] (N/fmm?]  [kN]  [kNm] [] [m] [mm?]

2.50 1.00 1.00 2.88 248 0.25 2 0.100 16666670.00
ULS Fire Lateral torsional buckling design
Dist. ym Kmod Ksysy Kii fnk fry.d fi0,a fe0d
ml [ [l [l [l IN'mm?]  [N/mm?]  [N/mm?]  [N/mm?]
115 1.00 1.00 1.00 1.15 24.00 27.60 0.00 2415
le I )\y )\rel,y Aelm  Bc ky kc,y Om,crity Kerit
[m] [m] [ [l [ [] [N/mm?]  []
2300 2300 27 044 106 0.2 061 097 21.23 0.76
Mya  Nca Neg  Omya Ocd Ota Ratio
[kKNm] [kN] [kN] [N/mm? [N/mm?] [N/mm?
1.43 0.00 0.00 3.30 0.00 0.00 LCO1
Flexural stress analysis Fire
Myq = 1.43 kNm fnk = 24.00 N/mm?
M,q = 0.00 kNm fnkz = 24.00 N/mm?
Neda = 0.00 kN Ym = 1.00 -

Kmod = 1.00 -

Ksysy = 1.00 -

Knmy = 1.00 -

Knmz = 1.00 -

k = 1.00 -

ks = 1.15 -
Ocd = 0.00 N/mm? feo0d = 24.15 N/mm?
Omyd = 3.30 N/mm? fryd = 27.60 N/mm?
Omzd = 0.00 N/mm? < fnzd = 27.60 N/mm?

Utilization ratio

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Ratio

LCO1
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Shear analysis gross section Fire

Vg = 2.48 kN

TIP,Gross,d = 0.21 N/mm?2 <

Utilization ratio

Shear analysis net section Fire

VNetd = 2.48 kN

Tv,IP.Netd = 0.42 N/mm? <

Utilization ratio

fv,IP,Gross,k

Ym =
kmod =
ki =

fv,IP,Gross,d

fuIp Netk =
Vm =
Kmog =

ki =

fuiPNetd =

3.50

1.00

1.00

1.15

4.03

3.90

1.00

1.00

4.49

N/mm?

N/mm?

N/mm?

N/mm?

Torsional shear design in plane of CLT - in face glued surfaces Fire

Vs = 2.48 kN

TT Node,d = 0.37 N/mm? <

Utilization ratio

© 2025 - Calculatis by Stora Enso - Version 8.03.0

fu T Node k =

Ym =
kmod =

ki =

Ty T.Node.d =

2.50

1.00

1.00

1.15

2.88

N/mm?

N/mm?

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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Lateral torsional buckling analysis Fire

Myq = 1.43 kNm fnk = 24.00 N/mm?
M4 = 0.00 kNm
Ned = 0.00 kN Ym = 1.00 -

Kmod = 1.00 -

Ksys.y = 1.00 -

Knmy = 1.00 -

Knmz = 1.00 -

ki = 1.00 -

ke = 1.15 -
Ocd = 0.00 N/mm?2 fe0d = 24.15 N/mm?
Omyd = 3.30 N/mm? frya = 27.60 N/mm?2
Omzd = 0.00 N/mm? < fnzd = 27.60 N/mm?

Utilization ratio

Support design

Nr. Type Width Area kmod Ym keoo ok fea Vimax  Vmin  Ocg0d Ratio

[mm]  [emT [

|
—_

H [H [Nmm? [Nmm?  [kN] [kN]  [N/mm?]
Left CLT90C3s 90 90.00 090 125 1.00 2.50 1.80 732 0.00 0.81 LCO2

Right CLT90C3s 90 90.00 090 125 1.00 2.50 1.80 7.32 0.00 0.81 LCO2

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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Service limit state design (SLS) - design results

Deflection [mm]

1.00—|

2.00-

Deflection [mm]

-’;:B//f

1.00-

Winst = W[char]

Kdef Lref Limit Wealc. Ratio
ml [ [mm]
1 23 1/300 1.3 16%

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

Kdef Lref Limit Wealc. Ratio
ml [ [mm]
1 23 L/250 1.9 20%

© 2025 - Calculatis by Stora Enso - Version 8.03.0

min W=0.0 [mm]
max W=1.3 [mm]

min W=0.0 [mm]
max W=0.6 [mm]
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Whetfin = W[q.p.] + w[q.p.]*kdef
Kaer Lres Limit  wg Ratio
ml [ [mm]

1 23 L/300 1.2 16%

Support reaction

Load case category Kmod

self-weight structure 0.6
0.18

dead load 0.6
2.30

snow load altitude < 1.000 ma.s.l. 0.9

0.00

© 2025 - Calculatis by Stora Enso - Version 8.03.0

[kN]
0.18
0.00
2.30
0.00
2.64

0.00

[kNm]
0.00
0.18
0.00
2.30
0.00

0.00

[kN]
0.18
0.00
2.30
0.00
2.64

0.00

[kNm]

0.00

0.00

0.00

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
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Reference documents for this analysis

English title
EN 338

EN 1995-1-1

ETA-14/0349

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

EN 1995-1-2
Technical expertise 122/2011/02: analysis of load

bearing capacity and separation performance of
CLT elements

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

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

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

Expertise Rolling shear, H.J. Blass

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

Disclaimer

Description
EN 338 - Structural timber ? Strength classes

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

European Technical Assessment ETA-14/0349

Expertise on Rolling shear for CLT

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

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

Enso CLT

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

EN 1990 - Eurocode ? Basis of structural design

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 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 guideline for Europe; publishes by SP Technical
Research Institute of Sweden

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

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

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

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
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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).
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5.8.Reakce ]
5.8.1.Reakce (MSU)

75,62

s

5.8.2.Reakce

Linearni vypocet, Extrém : Uzel
Vybér : Sn8, Sn11, Sn12, Sn10
Tfida : VSechny MSU

Podpora Stav Rx Ry Rz Mx My Mz
[KN] [KN] [KN] [KNm] [KNm] [KNm]
Sn8/N37 C01.2/1 0,00 0,00 75,62 0,00 0,00 0,00
Sn8/N37 CO1.1/3 0,00 0,00 43,27 0,00 0,00 0,00
Sn8/N37 CO1.2/4 0,00 0,00 36,86 0,00 0,00 0,00
Sn11/N46 C0O1.2/1 0,00 0,00 27,15 0,00 0,00 0,00
Sn11/N46 C01.2/4 0,00 0,00 16,44 0,00 0,00 0,00
Sn11/N46 C0O1.1/3 0,00 0,00 19,30 0,00 0,00 0,00
Sn12/N48 C0O1.2/1 -0,04 0,00 8,72 0,00 0,00 0,00
Sn12/N48 CO1.2/4 -0,02 0,00 4,52 0,00 0,00 0,00
Sn12/N48 CO1.1/3 -0,02 0,00 5,30 0,00 0,00 0,00
Sn10/N39 C01.2/4 0,01 0,00 15,35 0,00 0,00 0,00
Sn10/N39 C0O1.2/1 0,02 0,00 35,53 0,00 0,00 0,00
Sn10/N39 C01.1/3 0,01 0,00 18,02 0,00 0,00 0,00
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6 SVISLE KONSTRUKCE 1.NP
6.1 Obvodova sténa -CLT tl:90 mm (panel C14)

MS Lhotky 2404 114
Obvodova sténa - CLT 90 (90x1000) Austria 02/04/2024
Ing. Libor Kotik - Checker Ing. Libor Kotik

storaenso

System

P=-1.00 k?ll\'nnd load

wind load

P=150 kleeWﬁ.vequ structure

P=1.50 kN| self-weight structure
’ A~

1[1 .

E
=
o
~
o
]
o

wezeEe

— =
> @
weze'e

’_’v. E
e 1000 mm *{ +

Global utilization ratio
ULS ULS Fire
Product data
Section: CLT 90 C3s

Layer Thickness Orientation Material

sz
| | I: 1 30.0 mm 90° C24 spruce ETA (2022)
1000 mm
2 30.0 mm 0° C24 spruce ETA (2022)
3 30.0 mm 90° C24 spruce ETA (2022)

teur 90.0 mm

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Section Fire: CLT 90 C3s

)

982 mm

Fire resistance class: enter minutes

Fire protection layering:
no additional fire protection

Material values
Material fmk fiok
[N/mm?]  [N/mm?]

C24 spruce ETA (2022) 24.00 14.00

Load

Load case groups

Load case category
LC1 self-weight structure
LC2  dead load

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

LC4  wind load

LC1:self-weight structure

vertical load

P« ex.y ex.z

[kN] [m] [m]
1.50 0.00 0.00

© 2024 - Calculatis by Stora Enso - Version 7.07.0

f(,QO,k

Layer

teLt
Time
ko do

-] [mm]

fc,O,k

[N/mm?]  [N/mm?]

0.12

Type
G

G

Thickness Orientation Material
12.0 mm 90° C24 spruce ETA (2022)
30.0 mm 0° C24 spruce ETA (2022)
30.0 mm 90° C24 spruce ETA (2022)
72.0 mm
15 min

dehar,0n et dohar,0,v ety

[mm] [mm]  [mm] [mm]
11.0 18.0 10.5 17.5
feo0k fuk fr k min Eo mean Gmean Grmean

[N/mm?]  [N/mm?]  [N/mm?] [N/mm?] [N/mm?] [N/mm?]

21.00 2.50 4.00 1.25 12,000.00 690.00 50.00

Duration  Kmod Yinf Ysup W Y, Y,
permanen 0.6 1 1.35 1 1 1
permanen 0.6 1 1.35 1 1 1
short 0.9 0 1.5 0.5 0.2 0
term

short 0.9 0 1.5 0.6 0.2 0
term

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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LC2:dead load
vertical load
P« ex.y ex.z
[kN] [m] [m]
4.10 0.00 0.00

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

vertical load
P« ex.y ex.z
[kN] [m] [m]

2.41 0.00 0.00

LC4:wind load

continuous
load

Qk

[kN/m]
0.73

vertical load

P« ex.y ex.z

[kN] [m] [m]
-1.00 0.00 0.00
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 * LC1 + 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 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.50 * LC3

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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ULS Combinations Fire

LCO1

LCO2

LCO3

LCO4

LCO5

Combination rule

1.00/1.00 *LC1 + 1.00/1.00 * LC2

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

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 *LC3

Ultimate limit state (ULS) - design results

Moments y [kNm]
min My=0.00 [kNm]
max My=1.51 [kNm]

H = 0.00/1.82 [kN]

-1.00 0.po 1.00

V =9.36/4 10 [kN]
H = 0.00/1.82 [kN]

200

ULS Flexural design

Dist.  ym
[m] [
166  1.25
Mya  Neg
[kNm]  [kN]
151  -9.36

Kmod
[l
0.90
Ntd
[kN]

0.00

ULS Shear analysis

Dist. fv,k

[m] [N/mm?]

0.0 4.00

Moments z [kNm]
min Mz=0.00 [kNm]
max Mz=0.00 [kNm]

= 9.36/4.10 [kN]

Cm,y,d

Axial forces [kN]
min N=-9 36 [kN]
max N=-4,10 [kN]

Shear force z [kN]
min Vz=-182 [kN]
max Vz=1.82 [kN]

[
-10.00 -5.00 0.00

fm,k fm,y.d
[N/mm?]  [N/mm?]
24.00 19.01

Ocd Otd

[N/mm?] [N/mm?]  [N/mm?]

1.16

Kmod

[l

0.90

0.16 0.00

fv,d
[N/mm?]

2.88

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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[ T
<200 100 0O

froa
[N/mm?]
10.08

Ratio

6%

Va
[kN]

1.82

I 1
0 100 200

feo.d
[N/mm?]

15.12

LCO5

Tvd
[N/mm?]

0.03

114

Shear force y [kN]
min Vy=000 [kN]
max Vy=0.00 [kN]

Ratio

1% LCO4
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ULS Rolling shear

Dist. frx Ym Kmod fra V4 Trd Ratio

m]  [N/mm?] [] [ [N/mm?] [kN] [N/mm?]

0.0 1.15 1.25 0.90 0.83 1.82 0.03 3% LCO4

ULS Shear design in plane of CLT - gross section

Dist. fu1p,Gross k Ym Kmod fu,1p,Gross.d Vqg TIP,Gross,d Ratio
Ml NmmZ [ 4 Nmm?]  [kKNm]  [N/mm?]
3.33 3.50 1.25 0.90 2.52 0.00 0.00 0% LCO5

ULS Shear design in plane of CLT - net section

Dist.  fupNetk Ym Kmod fu 1P Net,d VNetd Tv,IP,Net,d Ratio
m  Nmm2 [ [ INmm?  [kNm]  [N/mm?]
3.33 3.90 1.25 0.90 2.81 0.00 0.00 0% LCO5

ULS Shear design in plane of CLT - gross section kombiniert

Dist. Ym Kmod \VA Tvd Ratio
m [ [-] [kN] [N/mm?]
3.33 1.25 0.90 1.82 0.03 0% LCO5

ULS Shear design in plane of CLT - net section kombiniert

Dist. Ym Kmod Va Tvd Ratio
m] [ -] [kN] [N/mm?]
3.33 1.25 0.90 1.82 0.03 0% LCO5

ULS Torsional shear design in plane of CLT - in face glued surfaces

fu, 7 Node.k Ym Kmod fv.T.Node.d Vsd oM n a Ip Ratio
[N/mm?] [-] [l [N/mm?]  [kNm] [kNm] [l [m] [mm¢]
2.50 1.25 0.90 1.80 0.00 0.00 20 0.100 16666670.00 0% LCO5
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ULS Buckling design

Dist. Ym Kmod Ksys.y Ksys 2 fmk fmyd fmzd fioa feod

[m] -] [ [] [ [N/mm?] [N/mm2] [N/mm?] [N/mm?] [N/mm?]
1.66 1.25 0.90 1.10 1.00 24.00 19.01 17.28 0.00 15.12

Iy Iz Ay Az Arely Aeelz Be ky kz Key ke
[m] [m] [-] [-] [-] [-] [-] [-] [-] [-] [-]
3.325 3325 106 12 1.73 0.19 0.2 2.14 0.51 0.29 1.00
My q Nca Nid Omyd  Omzd  Ocd Otd Ratio

[kNm]  [kN] [kN] IN/mm?] [N/mm2] [N/mm?] [N/mm?]

1.51 -9.36 0.00 1.16 0.00 0.16 0.00 10% LCO5

ULS Lateral torsional buckling design

Dist. Ym Kmod Ksys.y L fmy.d frod feod

[m] [-] [-] [-] [N/mm?]  [N/mm?]  [N/mm?  [N/mm?]
1.66 1.25 0.90 1.10 24.00 19.01 0.00 15.12
les I Ny Arely Arelm Be ky Key Omeity  Kerit

[m] [m] [ ] ] [ ] ] [IN/mm?] [-]

3.3256 3.325 106 1.73 1.07 0.2 2.14 0.29 1496.3€ 0.76

My 4 Nc.d Ntq Omy.d Ocd Otd Ratio
kNm] [kN]  [kN]  [Nmm? [Nfmm?]  [N/mm?]
1.51 -9.36 0.00 1.16 0.16 0.00 12% LCO5
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Flexural stress analysis

Myq = 1.51 kNm fnx = 24.00 N/mm?
M,q = 0.00 kNm fkz = 24.00 N/mm?
Nea = -9.36 kN Ym = 1.25 -

Kmod = 0.90 -

Ksysy = 1.10 -

Knmy = 1.00 -

Khmz = 1.00 -

ki = 1.00 -
Ocd = 0.16 N/mm? fo0d = 15.12 N/mm?
Omyd = 1.16 N/mm? frny.a = 19.01 N/mm?
Omzd = 0.00 N/mm? fmzd = 17.28 N/mm?

Utilization ratio

Shear stress analysis

Va = 1.82 kN fuk = 4.00 N/mm?
Ym = 1.25 -
Kmod = 0.90 -
Kny = 1.00 -

Tvd = 0.03 N/mm? fva = 2.88 N/mm?

Utilization ratio

Rolling shear analysis

Va = 1.82 kN frx = 1.15 N/mm?
Ym = 1.25 -
Kmod = 0.90 -

Trd = 0.03 N/mm? fra = 0.83 N/mm?

Utilization ratio
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Shear analysis gross section

Vg = 0.00 kNm fuipcrossk = 3.50 N/mm?
Ym = 1.25 -
Kmod = 0.90 -
TpGrossd =  0.00 N/mm? fuipGrossa = 2.52 N/mm?

Utilization ratio

Shear analysis net section

Vieta = 0.00 kNm fu P Netk = 3.90 N/mm?
Ym = 1.25 -
Kmod = 0.90 -
TvPNetd = 0.00 N/mm? fuiPNetd = 2.81 N/mm?

Utilization ratio

Shear analysis gross section Combined

V4 = 1.82 kN fuk = 4.00 N/mm?
Veross,d = 0.00 kNm fupGrossk = 3.50 N/mm?
Ym = 1.25 -
Kmod = 0.90 -
Tvd = 0.03 N/mm? fua = 2.88 N/mm?
TIP,Gross.d = 0.00 N/mm?2 fulpGrossd = 2.52 N/mm?

Utilization ratio

Shear analysis net section Combined

Vg = 1.82 kN fuk = 4.00 N/mm?
VNetd = 0.00 kNm fu.ipNetk = 3.90 N/mm?
Ym = 1.25 -
Kmod = 0.90 -
Tvd = 0.03 N/mm? fva = 2.88 N/mm?
TiP,Netd = 0.00 N/mm? fuiP.Netd = 2.81 N/mm?

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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.

118



storaenso

MS Lhotky
Obvodova sténa - CLT 90 (90x1000)

Ing. Libor Kotik

2404
Austria

Checker Ing

. Libor Kotik

9/14
02/04/2024

Torsional shear design in plane of CLT - in face glued surfaces

V5_d = 0.00

TTNode.d = 0.00

Utilization ratio

Buckling analysis

Myq = 1.51
Mzq = 0.00
Ned = -9.36
Ocd = 0.16
Omyd = 1.16
Omzd = 0.00

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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kNm

N/mm?2

kNm

kNm

kN

N/mm?2

N/mm?

N/mm?

fuTNodex =
Ym =
Kmod =

fu.TNode.d =

fm,k =

Ym =
Kmod =
ksys,y =
ksys,z =
kh,m.y =
kh,m,z =
fo0a =
fm.y,d =

fm,z,d =

2.50

1.25

0.90

1.80

24.00

1.25

0.90

1.10

1.00

1.00

1.00

15.12

19.01

17.28

N/mm?

N/mm?2

N/mm?2

N/mm?2
N/mm?

N/mm?
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Lateral torsional buckling analysis

Myq = 1.51 kNm fnx = 24.00 N/mm?
M4 = 0.00 kNm
Nea = -9.36 kN Ym = 1.25 -

Kmod = 0.90 -

Ksysy = 1.10 -

Knmy = 1.00 -

Khmz = 1.00 -

ki = 1.00 -
Ocd = 0.16 N/mm? fo0d = 15.12 N/mm?
Omyd = 1.16 N/mm? frny.a = 19.01 N/mm?
Omzd = 0.00 N/mm? fmzd = 17.28 N/mm?

Utilization ratio

Ultimate limit state (ULS) fire design - results

Moments y [kNm] Moments z [kNm] Axial forces [kN] Shear force y [kN]
min My=0.00 [kNm] min M2=0 00 [kNm] min N=-5 60 [kN] min Vy=0 00 [kN]
max My=0.00 [kNm] max Mz=0.00 [kNm] max N=-560 [kN] max Vy=0.00 [kN]

[ T
-10.00 -5.00 0.00
W = 5,6045 60 [kN) V= 5.60/5 50 [kN)

ULS Fire Flexural design
Dist. Ym Kmod Ksys.y ks fmk fny,d fiod fe0d
[m] [-] [-] [-] [-] [Nf/mm?  [N/mm?]  [N/mm?]  [N/mm?]

0.0 1.00 1.00 1.10 1.15 24.00 30.36 16.10 2415

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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My q Nc.d Niq Omy.d Ocd Otd Ratio

[kNm]  [kN] [kN] [N/mm?] [N/mm?] [N/mm?]

0.00 -5.60 0.00 0.00 0.14 0.00 1% LCO1

ULS Fire Shear analysis

Dist. fuk Ym Kmod Ksys,y ki fud Vqg Tvd Ratio

m  [Nmm?  [] [-] [-] [-] [N/mm?]  [kN] [N/mm?]

3.33  4.00 1.00 1.00 1.10 1.15 4.60 0.00 0.00 0% LCO5
ULS Fire Rolling shear

Dist. fr,k Ym Kmod ksys,y K fr,d Va Trd Ratio

[m  [Nfmm?  [] [-] [-] [ [N/mm?]  [kN] [N/mm?]

3.33 1.15 1.00 1.00 1.10 1.15 1.32 0.00 0.00 0% LCO5
ULS Buckling design

Dist. Ym kmod ksys.y ksys.z fm.k fm.y,d fm,z.d ft.O.d fc.O,d

[m] [-] [-] [-] [-] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?]

0.0 1.00 1.00 1.10 1.00 24.00 30.36

|k,y |k,z )\y )\z )\rel,y )\rel,z Bc

[m] [m] [l -] -l [ -]

3.325 3.325 137 12 2.23 0.19 0.2
kez My,d Ncd Nta Om,y,d Om,zd Ocd
[ kNm] [kN]  [kN]  [N/mm?] [N/mm2] [N/mm?]

1.00 0.00 -5.60 0.00 0.00 0.00 0.14

© 2024 - Calculatis by Stora Enso - Version 7.07.0

27.60 0.00 2415
Ky kz Koy

[l [-] [-]
3.18 0.51 0.18
Otd Ratio

[N/mm?]

0.00 3% LCO1
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Flexural stress analysis Fire

My.q = 0.00 kNm fnx = 24.00 N/mm?
M,q = 0.00 kNm fkz = 24.00 N/mm?
Nea = -5.60 kN Ym = 1.00 -

Kmod = 1.00 -

Ksysy = 1.10 -

Knmy = 1.00 -

Khmz = 1.00 -

ki = 1.00 -

ki = 1.15 -
Ocd = 0.14 N/mm? feo0d = 24.15 N/mm?2
Omyd = 0.00 N/mm? fmyd = 30.36 N/mm?
Omzd = 0.00 N/mm? fnza = 27.60 N/mm?

Utilization ratio

Shear stress analysis Fire

Vg = 0.00 kN fuk = 4.00 N/mm?
Ym = 1.00 -
Kmod = 1.00 -
Kny = 1.00 -
ks = 1.15 -
Tvd = 0.00 N/mm?2 fua = 4.60 N/mm?

Utilization ratio

Rolling shear analysis Fire

Va = 0.00 kN frx = 1.15 N/mm?
Ym = 1.00 -
Kmod = 1.00 -
ks = 1.15 -

Trd = 0.00 N/mm? fra= 1.32 N/mm?

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Buckling analysis Fire

Myq = 0.00 kNm fmk = 24.00 N/mm?
M;q = 0.00 kNm
Neda = -5.60 kN Ym = 1.00 -

Kmod = 1.00 -

Ksys.y = 1.10 -

Ksys.z = 1.00 -

Knmy = 1.00 -

Khmz = 1.00 -

ke = 1.15 -
Ocd = 0.14 N/mm? fo0d = 24.15 N/mm?
Omyd = 0.00 N/mm? frny.a = 30.36 N/mm?
Omzd = 0.00 N/mm? fmzd = 27.60 N/mm?

Utilization ratio

Support reaction
Load case category Kmod Ay A; Bx By B;
[kN] ~ [kN]  [kN]  [kN]  [kN]
self-weight structure 0.6 0.00 0.00 1.50 0.00 0.00
0.00 0.00 1.50 0.00 0.00
dead load 0.6 0.00 0.00 4.10 0.00 0.00
0.00 0.00 4.10 0.00 0.00
snow load altitude < 1.000 m a.s.I. 0.9 0.00 0.00 0.00 0.00 0.00
0.00 0.00 2.41 0.00 0.00
wind load 0.9 0.00 1.21 -1.00 0.00 1.21

0.00 0.00 0.00 0.00 0.00

Reference documents for this analysis
English title Description

EN 338 EN 338 - Structural timber ? Strength classes

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Reference documents for this analysis
English title

EN 1995-1-1

ETA-14/0349
Expertise Rolling shear - no edge gluing, H.J. Blass

EN 1995-1-2

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

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

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

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

Expertise Rolling shear, H.J. Blass

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

Disclaimer

Description

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

European Technical Assessment ETA-14/0349
Expertise on Rolling shear for CLT

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

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

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

EN 1990 - Eurocode ? Basis of structural design

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 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 guideline for Europe; publishes by
SP Technical Research Institute of Sweden

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

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

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

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).
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System

P=6.65 th

P=10.58 kldl

snow load altitude < 1.000 mas.|

dead load

P=1.50 kleeli-welqnl structure
’

P=1 ?I) klee!Y.\\'e»ghl structure
}j[\ 8 %‘ )
/N A —*y A A —;
N I
|
! 530 mm
Global utilization ratio
ULS ULS Fire ‘
Product data
Section: CLT 90 C3s
Layer Thickness Orientation Material
E’ 1 30.0 mm 90° C24 spruce ETA (2022)
™ »
: 530 mm ‘ 2 30.0 mm 0° C24 spruce ETA (2022)
3 30.0 mm 90° C24 spruce ETA (2022)
teLt 90.0 mm

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Section Fire: CLT 90 C3s
Layer Thickness Orientation Material
Eﬂ 1 12.0 mm 90° C24 spruce ETA (2022)
: S43:mif 2 30.0 mm 0° C24 spruce ETA (2022)
3 12.0 mm 90° C24 spruce ETA (2022)
teLr 54.0 mm
Fire resistance class: enter minutes Time 15 min
Fire protection layering: ko do dechar,0.h defh dcharov ety
no additional fire protection
[-] [mm]  [mm] [mm] [mm]
1 7 22.0 29.0 10.5 17.5
Material values
Material fmk frox fi.00,k feok feo0k fr k min Eo mean Gmean G mean
[N/mm?]  [N/mm?]  [N/mm?] [N/mm? [N/mm?] [N/mm?] [N/mm?] [N/mm? [N/mm?] [N/mm?]
C24 spruce ETA (2022) 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 690.00 50.00
Load
Load case groups
Load case category Type Duration Kmod Yinf Ysup Yo W, Y,
LC1  self-weight structure G permanen 0.6 1 1.35 1 1 1
LC2  dead load G permanen 0.6 1 1.35 1 1 1
LC3  snow load altitude < 1.000 m a.s.l. Q tshort 0.9 0 1.5 0.5 0.2 0
erm

LC1:self-weight structure

vertical load

P« ex.y ex.z
[kN] [m] [m]
1.50 0.00 0.00

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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LC2:dead load

vertical load

P« ex.y ex.z
[kN] [m] [m]
10.58 0.00 0.00

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

vertical load

P« ex.y ex.z
[kN] [m] [m]
6.65 0.00 0.00

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

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

Ultimate limit state (ULS) - design results

Moments y [kNm] Moments z [kNm] Axial forces [kN]
min My=0.00 [kNm] min Mz=0.00 [kNm] min N=-26.28 [kN]
max My=0.00 [kNm] max Mz=0.00 [(kNm] max N=-12.08 [kN]

T —
-40.00 2000 0

V = 28.28012.08 [kN] V=26 2812 08 [kN]

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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ULS Flexural design

Dist. Ym Kmod Ksys.y fmk fmy.d frod feoa

[m] -] [ [] INmm?2]  [N/mm?]  [N/mm?]  [N/mm?]

0.0 1.25 0.90 1.10 24.00 19.01 10.08 15.12

My.q Nca Nid Omyd  Ocd Gtd Ratio

[kKNm]  [kN] [KN] IN/mm?] [N/mm?]  [N/mm?]

0.00 - 0.00 0.00 0.83 0.00 5% LCO2
26.28

ULS Shear analysis

Dist.  fux Ym Kmod fu.d V4 Tvd

ml  [N/mm?] -] [ N/mm?] [KN] IN/mm?]

3.33  4.00 1.25 0.90 2.88 0.00 0.00

ULS Rolling shear

Dist.  fix Ym Kmod fra Vq Trd

m]  [N/mm2] [ [ [N/mm?] [kN] [N/mm2]

3.33 1.15 1.25 0.90 0.83 0.00 0.00

ULS Shear design in plane of CLT - gross section

Dist.  fuipcrossk  Ym Kmod fupcrossa  Va TiP,Gross,d

ml INfmm?2] [ [ [N/mm?]  [kNm] IN/mm?]

3.33 3.50 1.25 0.90 2.52 0.00 0.00

ULS Shear design in plane of CLT - net section

Dist.  fupNetk Ym Kmod forp et VNetd Tv,IP,Net.d

ml INfmm?2] [] [ [N/mm?]  [kNm] IN/mm?]

3.33 3.90 1.25 0.90 2.81 0.00 0.00

ULS Shear design in plane of CLT - gross section kombiniert

Dist.  ym Kmod \ Tvd Ratio

ml [ [l [kN] [N/mm?]

3.33 1.25 0.90 0.00 0.00 0% LCO2

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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ULS Shear design in plane of CLT - net section kombiniert

Dist.  ym Kmod 2 Tvd Ratio
[m] [-] [-] [kN] [N/mm?]
333 1.25 0.90 0.00 0.00 0% LCO2

ULS Torsional shear design in plane of CLT - in face glued surfaces

fu,7 Node k Ym Kmod fu,7.Node.d V54 oM n
[N/mm?] [-] [-] [N/mm?] [kNm] [kNm] [-]
2.50 1.25 0.90 1.80 0.00 0.00 10
ULS Buckling design

Dist. Ym Kmod ksys,y ksys,z fm,k fm,y,d fm,z,d

[m] [ [l -] -l IN/mm?] [N/mm?] [N/mm?]

0.0 1.25 0.90 1.10 1.00 24.00 19.01 17.28
Iy Ik z Ay Az Arely Aeelz Be ky
[m] [m] [ [l [l [l [l [l
3.325 3.325 106 22 1.73 0.35 0.2 2.14
My a No.d Ntd Omy.d Omzd Ocd Otd Ratio
[kNm]  [kN] [kN] IN/mm?] [N/mm2] [N/mm?] [N/mm?]

0.00 0.00 0.00 0.00 0.83 0.00 19%

26.28

© 2024 - Calculatis by Stora Enso - Version 7.07.0

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.

129

a Ip Ratio

[m] [mm?*]

0.100 16666670.00 0% LCO2
fiod fe0.d

[N/mm?] [N/mm?]

0.00 15.12

kz kc,y Ke.z
[l [l [l
0.57 0.29 0.99
LCO2
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Flexural stress analysis

Myq = 0.00 kNm
M4 = 0.00 kNm
Nea = -26.28 kN

Ocd = 0.83 N/mm?
Omyd = 0.00 N/mm?
Omzd = 0.00 N/mm?

Utilization ratio

Shear stress analysis

Vg = 0.00 kN

Tvd = 0.00 N/mm?

Utilization ratio

Rolling shear analysis

Vg = 0.00 kN

Trd = 0.00 N/mm?

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0

foi =
fokz =
Ym =
Kmod =
Ksys,y =
Knmy =

kh,m,z =

fo0d =
fm.y,d =

fm,z,d =

fv,k =
Ym =

Kmod =

fr,k =
Ym =
Kmod =

fr,d =

24.00

24.00

1.25

0.90

1.10

1.00

1.00

1.00

15.12

19.01

17.28

4.00

1.25

0.90

1.00

2.88

1.15

1.25

0.90

0.83

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?
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Shear analysis gross section

Vg = 0.00 kNm fuipcrossk = 3.50 N/mm?
Ym = 1.25 -
Kmod = 0.90 -
TpGrossd =  0.00 N/mm? fuipGrossa = 2.52 N/mm?

Utilization ratio

Shear analysis net section

Vieta = 0.00 kNm fu P Netk = 3.90 N/mm?
Ym = 1.25 -
Kmod = 0.90 -
TvPNetd = 0.00 N/mm? fuiPNetd = 2.81 N/mm?

Utilization ratio

Shear analysis gross section Combined

V4 = 0.00 kN fuk = 4.00 N/mm?
Veross,d = 0.00 kNm fupGrossk = 3.50 N/mm?
Ym = 1.25 -
Kmod = 0.90 -
Tvd = 0.00 N/mm? fua = 2.88 N/mm?
TIP,Gross.d = 0.00 N/mm?2 fulpGrossd = 2.52 N/mm?

Utilization ratio

Shear analysis net section Combined

Vg = 0.00 kN fuk = 4.00 N/mm?
VNetd = 0.00 kNm fu.ipNetk = 3.90 N/mm?
Ym = 1.25 -
Kmod = 0.90 -
Tvd = 0.00 N/mm? fva = 2.88 N/mm?
TiP,Netd = 0.00 N/mm? fuiP.Netd = 2.81 N/mm?

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Torsional shear design in plane of CLT - in face glued surfaces

V5_d = 0.00

TTNode.d = 0.00

Utilization ratio

Buckling analysis

Myq = 0.00
Mzq = 0.00
Ned = -26.28
Ocd = 0.83
Omyd = 0.00
Omzd = 0.00

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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kNm

N/mm?2

kNm

kNm

kN

N/mm?2

N/mm?

N/mm?

fuTNodex =
Ym =
Kmod =

fu.TNode.d =

fm,k =

Ym =
Kmod =
ksys,y =
ksys,z =
kh,m.y =
kh,m,z =
fo0a =
fm.y,d =

fm,z,d =

2.50

1.25

0.90

1.80

24.00

1.25

0.90

1.10

1.00

1.00

1.00

15.12

19.01

17.28

N/mm?

N/mm?2

N/mm?2

N/mm?2
N/mm?

N/mm?
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Lateral torsional buckling analysis

My.q = 0.00 kNm fmk = 0.00 N/mm?
M4 = 0.00 kNm
Nea = 0.00 kN Ym = 1.25 -

Kmod = 0.00 -

Ksysy = 1.10 -

Knmy = 1.00 -

Khmz = 1.00 -

ki = 1.00 -
Ocd = 0.00 N/mm? fo0d = 0.00 N/mm?
Omyd = 0.00 N/mm? frny.a = 0.00 N/mm?
Omzd = 0.00 N/mm? fmzd = 0.00 N/mm?

Utilization ratio

Ultimate limit state (ULS) fire design - results

Moments y [kNm] Moments z [kNm] Axial forces [kN] Shear force y [kN]
min My=0.00 [kNm] min M2=0 00 [kNm] min N=-12 08 [kN] min Vy=0 00 [kN]
max My=0.00 [kNm] max Mz=0,00 [kNm] max N=-12 08 [kN] max Vy=0.00 [kN]

[ T
-20.00 -10.00 0.00
W = 12,0812 08 [kN] V = 12.0812.08 [kM]

ULS Fire Flexural design
Dist. Ym Kmod Ksys.y ks fmk fny,d fio.d fe0d
[m] [-] [-] [-] [-] [Nf/mm?  [N/mm?]  [N/mm?]  [N/mm?]

0.0 1.00 1.00 1.10 1.15 24.00 30.36 16.10 24.15

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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My q Nc.d Niq Omy.d Ocd Otd Ratio

kNm] [kN]  [kN]  [N/mm? [N/mm?] IN/mm?]

0.00 0.00 0.00 0.98 0.00 4% LCO1

12.08

ULS Fire Shear analysis

Dist. fv,k Ym Kmod Ksys,y K fv,d Va Tvd Ratio
(ml [N/mm?  [] [-] [-] [-] [N/mm?  [kN] [N/mm?]
3.33 4.00 1.00 1.00 1.10 1.15 4.60 0.00 0.00 0% LCO2

ULS Fire Rolling shear

Dist.  fix Ym Kmod Ksys.y K fra Va Trd Ratio
[m]  [Nmm?  [] [-] [-] [ [N/mm?]  [kN] [N/mm?]
3.33 1.15 1.00 1.00 1.10 1.15 1.32 0.00 0.00 0% LCO2

ULS Buckling design

Dist. Ym Kmod Ksys.y Ksys 2 fmk fmyd fmza fioa feod
[m] -] [ [] [ [N/mm?] [N/mm2] [N/mm?] [N/mm?] [N/mm?]
0.0 1.00 1.00 1.10 1.00 24.00 30.36 2760 0.00 24.15
Iy Ik z Ay Az Arely Aeelz Be ky kz Key

(m] [m] [l -] ] [l -] -] [l [l

3.325 3325 156 22 2.54 0.37 0.2 3.95 0.57 0.14
K,z My,q Ne.d Nitd Omy.d Om,zd Ocd Otd Ratio

[ [KNm]  [kN] [kN] IN/mm?] [N/mm?] [N/mm?] [N/mm?]

0.99 0.00 0.00 0.00 0.00 0.98 0.00 28% LCO1

12.08
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Flexural stress analysis Fire

My.q = 0.00 kNm fnx = 24.00 N/mm?
M,q = 0.00 kNm fkz = 24.00 N/mm?
Nea = -12.08 kN Ym = 1.00 -

Kmod = 1.00 -

Ksysy = 1.10 -

Knmy = 1.00 -

Khmz = 1.00 -

ki = 1.00 -

ki = 1.15 -
Ocd = 0.98 N/mm? feo0d = 24.15 N/mm?2
Omyd = 0.00 N/mm? fmyd = 30.36 N/mm?
Omzd = 0.00 N/mm? fnza = 27.60 N/mm?

Utilization ratio

Shear stress analysis Fire

Vg = 0.00 kN fuk = 4.00 N/mm?
Ym = 1.00 -
Kmod = 1.00 -
Kny = 1.00 -
ke = 1.15 -
Tvd = 0.00 N/mm? fua = 4.60 N/mm?

Utilization ratio

Rolling shear analysis Fire

Va = 0.00 kN frx = 1.15 N/mm?
Ym = 1.00 -
Kmod = 1.00 -
ke = 1.15 -

Trd = 0.00 N/mm? fra= 1.32 N/mm?

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Buckling analysis Fire

Myq = 0.00 kNm fmk = 24.00 N/mm?
M;q = 0.00 kNm
Ned = -12.08 kN Ym = 1.00 -

Kmod = 1.00 -

Ksys.y = 1.10 -

Ksys.z = 1.00 -

Knmy = 1.00 -

Khmz = 1.00 -

ke = 1.15 -
Ocd = 0.98 N/mm? fo0d = 24.15 N/mm?
Omyd = 0.00 N/mm? frny.a = 30.36 N/mm?
Omzd = 0.00 N/mm? fmzd = 27.60 N/mm?

Utilization ratio

Support reaction
Load case category Kmod Ay A; Bx By B;
[kN] ~ [kN]  [kN]  [kN]  [kN]
self-weight structure 0.6 0.00 0.00 1.50 0.00 0.00
0.00 0.00 1.50 0.00 0.00
dead load 0.6 0.00 0.00 10.58 0.00 0.00
0.00 0.00 10.58 0.00 0.00
snow load altitude < 1.000 m a.s.I. 0.9 0.00 0.00 0.00 0.00 0.00

0.00 0.00 6.65 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

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Reference documents for this analysis
English title
Expertise Rolling shear - no edge gluing, H.J. Blass

EN 1995-1-2

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

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

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

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

Description
Expertise on Rolling shear for CLT

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

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

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

EN 1990 - Eurocode ? Basis of structural design

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 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 guideline for Europe; publishes by
SP Technical Research Institute of Sweden

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

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 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).
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System
P=546 kleind load ' P=-546 kNl\-nnd load
P=0.91 klemd load i P=0.91 klemd load
P=11.90 klenow load altitude < 1.000 m as.| ! P=11.90 klenow load altitude < 1.000m as|
5 l P=19.46 kN E H P=19.46 kN
! 1 dead load : 1 dead load
1 P=1.00 kN ' 1 P=1.00 kN
B B orommemeseeeececmemscssee . B oommommsmcsmccscemeseeeeos
° o ' 2 2
é i E P=180 kl@lseli—welqm structure H 2 H B P=180 klee"rweughl structure
E 2 iy .2 2 A,
H = E [ o : e ﬁ[ B
it z 5 : HE w
= © o : ] = b=t
H e - £l i 4 1 3
HE | 1ERHE
A A 'y ! ! M A .:
i/ VAL,
B
y g
z
e ol
™ 200 mm l
Global utilization ratio
ULS ULS Fire ‘
Product data
Section: CLT 120 C3s
Layer Thickness Orientation Material
5 1 40.0 mm 90° C24 spruce ETA (2022)
2
E]
2 40.0 mm 0° C24 spruce ETA (2022)

mm
o 3 40.0 mm 90° C24 spruce ETA (2022)

teLt 120.0 mm
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Section Fire: CLT 120 C3s
Layer Thickness Orientation Material
Iﬁ 1 12.0 mm 90° C24 spruce ETA (2022)
El
El
2 40.0 mm 0° C24 spruce ETA (2022)
72 mm 3 12.0 mm 90° C24 spruce ETA (2022)
teLt 64.0 mm
Fire resistance class: R 30 Time 30 min
Fire protection layering: ko do dechar,0.h defh dcharov defv
no additional fire protection
[-] [mm]  [mm] [mm]  [mm] [mm]
1 7 42.0 49.0 21.0 28.0
Material values
Material fm,k ft,o,k fl,90,k fc,o,k fc,go,k fv,k fr,k min EO,mean Gmean Gr,mean
[N/mm?]  [N/mm?]  [N/mm?] [N/mm? [N/mm?] [N/mm?] [N/mm?] [N/mm? [N/mm?] [N/mm?]
C24 spruce ETA (2022) 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 690.00 50.00
Load

Load case groups

Load case category Type Duration Kmod Yint Ysup Yo W, Y,

LC1  self-weight structure G permanen 0.6 1 1.35 1 1 1

LC2  dead load G permanen 0.6 1 1.35 1 1 1

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

LC5  wind load Q short 0.9 0 1.5 0.6 0.2 0
term

LC1:self-weight structure

vertical load

P« ex.y ex.z

[kN] [m] [m]
1.80 0.00 0.00
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LC2:dead load

vertical load

P« ex.y ex.z

[kN] [m] [m]
1.00 0.00 0.00
19.46 0.00 0.00

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

vertical load
Px ex.y ex.z
[kN] [m] [m]

11.90 0.00 0.00

LC4:wind load

continuous
load

Ok

[kN/m]

1.31
0.55

vertical load
P« ex.y ex.z
[kN] [m] [m]

0.91 0.00 0.00

LC5:wind load

continuous
load

Jk

[kN/m]

0.55
1.31

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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LC5:wind load
vertical load
P« ex.y ex.z
[kN] [m] [m]
-5.46 0.00 0.00

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 * LC1 + 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 * LC3 + 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.60 * LC5

LCO5 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4

LCO6 1.35/1.00 *LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.50 * LC3

LCO7 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC5

LCO8 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5

LCO9 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.50 * LC3

LCO10 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4

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

LCO3 1.00/1.00 *LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4

LCO4 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5
LCO5 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4

LCO6 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 *LC3

LCO7 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 *LC5
LCO8 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5

LCO9 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC3

LCO10 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4
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Ultimate limit state (ULS) - design results

Moments y [kNm] Moments z [kNm] Axial forces [kN] Shear force z [kN] Shear force y [kN]
min My=0.00 [kNm] min Mz=0.00 [kNm] min N=-40 34 [kN] min Vz=-3 69 [kN] min Vy=-3 69 [kN]
max My=2.77 [kNm] max Mz=2 25 [kNm] max N=-17 35 [kN] max Wz=3 69 [kN] max Vy=3.69 [kN]
H = 0.00/3.69 [kN] H=0.00/3.01 [kN]
— p— —_—
[ I 1 [ T 1 [ ’ [ T T 1 [ T I 1
-200 0.p0 2.00 4.00 -200 o.p0 200 4.00 -50.00 0.00 -400 -200 000 200 400 -400 -200 000 200 400

ULS Flexural design

Dist. Ym Krmod lemy fnk fny.a fioa fe0.4

[m] [ [] [] [N‘mm?  [N/mm2  [N/mm?]  [N/mm?]
1.5 1.25 0.90 1.10 24.00 19.01 10.08 15.12
My.a Ncd Ntd Omyd Ocd Otd Ratio

kNm] [kN]  [kN]  [N/mm?] [N/mm?  [N/mm?]

2.77 - 0.00 5.99 2.52 0.00 59% LCO7
40.34
ULS Shear analysis
Dist.  fux Ym Kmod fud V4 Tvd Ratio
m]  [N/mm?] [] [ IN/mm?] [kN] [N/mm?]
0.0 4.00 1.25 0.90 2.88 3.69 0.21 7% LCO7

ULS Rolling shear

Dist.  fix Ym Kmod fa Va Trd Ratio
[m] [N/mm?] [-] [-] [N/mm?] [kN] [N/mm?]
0.0 1.05 1.25 0.90 0.76 3.69 0.21 28% LCO7
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ULS Shear design in plane of CLT - gross section

Dist. fu 1P Gross k Ym Kmod fu 1P Gross.d
(ml [N/mm?  [] [-] [N/mm?]
0.0 3.50 1.25 0.90 2.52

ULS Shear design in plane of CLT - net section

Dist.  fuip.Netk Ym Kmod fuiP.Netd
[m] [N/mm?  [-] [-] [N/mm?]
0.0 3.90 1.25 0.90 2.81

Va TIP,Gross,d
kNm]  [N/mm?]
3.69 0.23
Vietd Tv,IP,Net.d
[kNm] [N/mm?]
3.69 0.69

ULS Shear design in plane of CLT - gross section kombiniert

Dist.  ym Kmod V4 Tvd
m [ [-] [kN] [N/mm?]
0.0 1.25 0.90 3.01 0.17

Ratio

1% LCO10

ULS Shear design in plane of CLT - net section kombiniert

Dist.  vym Kmod Vg Tvd
(m] [ -] [kN] [N/mm?]
0.0 1.25 0.90 3.01 0.17

Ratio

6% LCO10

ULS Torsional shear design in plane of CLT - in face glued surfaces

fu,. 7 Node k Ym Kmod fu,T.Node.d Vs.d
[N/mm?]  [-] [-] [N/mm?]  [kNm]
2.50 1.25 0.90 1.80 3.69
ULS Buckling design

Dist. Ym kmod ksys,y ksys,z fm.k

[m] [l [l -] ]
1.5 1.25 0.90 1.10 1.00
lky Iz N A Arely Arelz
[m] [m] [ ] ] [

3.000 3.000 72 52 1.17 0.85

© 2024 - Calculatis by Stora Enso - Version 7.07.0

24.00

OM n

[kNm] [-]

0.37 4
fm,y,d fm,z,d

19.01 17.28
Be ky

] ]
0.2 1.27

Ratio

9%

Ratio

25%

0.100

feod
[N/mm?] [N/mm?] [N/mm? [N/mm?] [N/mm?]

15.12

LCO10
LCO10
Ratio
[mm?*]
16666670.00 15% LCO10

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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Ing. Libor Kotik - Checker Ing. Libor Kotik

storaenso

My q Nc.d Niq Omy.d Omzd Ocd Otd Ratio

kNm] [kN]  [kN]  [N/mm?] [N/mm?] [N/mm?] [N/mm?]

277 0.00 5.99 4.23 2.52 0.00 86% LCO7

40.34

ULS Lateral torsional buckling design

Dist. Ym Kmod Ksys.y fmk fry.d frod feod

[m] [] [] [ INmm?]  [N/mm?  [N/mm?]  [N/mm?]

1.5 1.25 0.90 1.10 24.00 19.01 0.00 15.12

lef Ik Ay Arely Arelm Be ky Key Omaity Kot

[m] [m] [-] [-] [-] [-] [-] [-] [N/mm?] [-]

3.000 3.000 72 117 0.38 0.2 1.27 0.56 270.20 1.00

Myq Nca Nid Omyd Ocd Ota Ratio

[kNm]  [kN] [kN] [N/mm?] [N/mm2] [N/mm?]

2.77 - 0.00 5.99 2.52 0.00 67% LCO7
40.34

Flexural stress analysis

Mya = 2.77 kNm fmk = 24.00 N/mm?
Mzq = 2.25 kNm fmkz = 24.00 N/mm?
Nod = -40.34 kN Ym = 1.25 -

Kmod = 0.90 -

Ksys,y = 1.10 -

Knmy = 1.00 -

Knm,z = 1.00 -

ki = 1.00 -
Ocd = 2.52 N/mm? feoa = 15.12 N/mm?
Omyd = 5.99 N/mm? fnya = 19.01 N/mm?
Omzd = 4.23 N/mm? fmza = 17.28 N/mm?

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Ing. Libor Kotik

storaenso

2404
Austria

Checker Ing. Libor Kotik

8/17
02/04/2024

Shear stress analysis

Vg = 3.69 kN fuk =
Vm =
Kmod =
kny =
Tvd = 0.21 N/mm? fua =
Utilization ratio
Rolling shear analysis
Vg = 3.69 kN frk =
Vm =
Kmod =
Tra = 0.21 N/mm? fra=
Utilization ratio
Shear analysis gross section
Vg = 3.69 kNm fuip.Grossk =
Ym=
Kmod =
TIP,Gross.d = 0.23 N/mm? fuiP.Grossd =
Utilization ratio
Shear analysis net section
Vnetd = 3.69 kNm fuIP Netk =
Ym=
Kmod =
TvP Netd = 0.69 N/mm? fuiPNetd =

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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4.00

1.25

0.90

1.00

2.88

1.05

1.25

0.90

0.76

3.50

1.25

0.90

2.52

3.90

1.25

0.90

2.81

N/mm?

N/mm?

N/mm?

N/mm?2

N/mm?2

N/mm?

N/mm?

N/mm?
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02/04/2024

Shear analysis gross section Combined

Vg = 3.01 kN fuk = 4.00
Veross.d = 3.69 kNm fupcrossk = 3.50
Ym = 1.25
Kmod = 0.90
Tvd = 0.17 N/mm? fua = 2.88
TPGrossd = 0.23 N/mm? fupGrossa =  2.52

Utilization ratio

Shear analysis net section Combined

Vg = 3.01 kN fuk = 4.00
Vietd = 3.69 kNm fulp Netk = 3.90
Ym = 1.25
Kmod = 0.90
Tvg = 0.17 N/mm? fua = 2.88
TIP Netd = 0.69 N/mm? fuIP Neta = 2.81

Utilization ratio

Torsional shear design in plane of CLT - in face glued surfaces

Vsd = 3.69 kNm fuTNodex = 2.50
Ym = 1.25
Kmod = 0.90
TTNoded = 0.28 N/mm? fuTNode.d = 1.80

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?
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10/17
02/04/2024

Buckling analysis

My = 2.77
M4 = 2.25
Nea = -40.34
Ocd = 2.52
Omyd = 5.99
Omzd = 4.23

Utilization ratio

Lateral torsional buckling analysis

Myd = 2.77
Mzq = 2.25
Noa = -40.34
Ocd = 2.52
Omyd = 5.99
Omzd = 4.23

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0

kNm

kNm

kN

N/mm?

N/mm?

N/mm?

kNm

kNm

kN

N/mm?

N/mm?2

N/mm?

fmk =

Ym =
Kmod =
ksys,y =
ksys,z =
kh,m,y =
kh,m,z =
fo0d =
fm.y,d =

fm,z,d =

fm,k =

Ym=
Kmod =
ksys,y =
Khmy =

Khmz =

feoa =
fm.y,d =

fmza =

24.00

1.25

0.90

1.10

1.00

1.00

1.00

15.12

19.01

17.28

24.00

1.25

0.90

1.10

1.00

1.00

1.00

15.12

19.01

17.28

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?
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MS Lhotky 2404 1117
Sloup CLT 120 (120x200) Austria 02/04/2024

Ing. Libor Kotik - Checker Ing. Libor Kotik
storaenso

Ultimate limit state (ULS) fire design - results

Moments y [kNm] Moments z [kNm] Axial forces [kN] Shear force y [kN] Shear force y [kN]
min My=0.00 [kNm] min Mz=0.00 [kNm] min N=-22 26 [kN] min Vy=0 00 [kN] min Vy=0 00 [kN]
max My=0.00 [kNm] max Mz=0,00 [kNm] max N=-22 26 [kN] max Vy=0.00 [kN] max Vy=0.00 [kN]

[ T
-40.00 -2000 0.00
W = 22.26/22 26 [kN] W =22.26122 26 [kMN]

ULS Fire Flexural design

Dist. Ym Kmod lemy ke fnk fny.d fro.d feod
[m] [-] [-] [-] [] IN/mm? [N/mm?  [N/mm?]  [N/mm?]
0.0 1.00 1.00 1.10 1.15 24.00 30.36 16.10 2415
My.4 Ned Ntd Omyd Ocd Otd Ratio

[kNm]  [kN] [kN] IN/mm?] [N/mm?] N/mm?]

0.00 0.00 0.00 5.39 0.00 22% LCO1

22.26

ULS Fire Shear analysis

Dist. fv,k Ym Kmod ksys,y K fv,d Va Tvd Ratio
(ml [N/mm?  [] [-] [-] [-] [N/mm?  [kN] [N/mm?]
3.0 4.00 1.00 1.00 1.10 1.15 4.60 0.00 0.00 0% LCO10

ULS Fire Rolling shear

Dist.  fix Ym Kmod Ksys.y K fra Va Trd Ratio
[m  [Nfmm?  [] [-] [-] [ [N/mm?]  [kN] [N/mm?]
3.0 1.05 1.00 1.00 1.10 1.15 1.21 0.00 0.00 0% LCO10

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Ing. Libor Kotik - Checker Ing. Libor Kotik
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02/04/2024

ULS Fire Shear design in plane of CLT - gross section

Dist. fv,lP,Gross,k Ym Kmod K fv,IP,Gross,d Va TIP,Gross,d Ratio
[m] [N/mm?] [-] [-] [-] [N/mm?] [kNm] [N/mm?]
3.0 3.50 1.00 1.00 1.15 4.03 0.00 0.00 0%

ULS Fire Shear design in plane of CLT - net section

Dist.  fu,ip.Netk Ym Kmod ki fu, 1P Net.d VNetd Tv,IP,Net.d Ratio
[m] [N/mm?  [-] [-] [-] [N/mm?]  [kNm] [N/mm?]
3.0 3.90 1.00 1.00 1.15 4.49 0.00 0.00 0%

ULS Fire Shear design in plane of CLT - gross section kombiniert

Dist.  ym Kmod Ksi Vq Tvd Ratio
[m] [-] [-] [-] [kN] [N/mm?]
3.0 1.00 1.00 1.15 0.00 0.00 0% LCO10

ULS Fire Shear design in plane of CLT - net section kombiniert

Dist.  ym Kmod ks Vu Tvd Ratio
[m] [-] [-] [-] [kN] [N/mm?]
3.0 1.00 1.00 1.15 0.00 0.00 0% LCO10

ULS Fire Torsional shear design in plane of CLT - in face glued surfaces

fuTNodek  Ym Kmod fuTNoded  Vod oM, n El I
[N'mm?] - [] [-] [N/mm?]  [kNm] [kNm] [-] [m] [mm‘]
2.50 1.00 1.00 2.88 0.00 0.00 2 0.100 16666670.00

ULS Buckling design

Dist. Ym Kmod Ksys.y Ksys.z Tk fmy.d fmzd fiod fe.0.d
[m] [-] [-] [-] [-] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?]
0.0 1.00 1.00 1.10 1.00 2400 3036 2760 0.00 24.15
Iy Iz N A Arely Arelz Be ky kz Key

[m] [m] [ [l [l [l [l [l [l [l

3.000 3.000 114 60 1.86 0.98 0.2 2.39 1.05 0.26

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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Kez Myq Ned Ntd Omyd Omzd Ocd Otd Ratio
[ [KNm]  [kN] [kN] IN/mm2] [N/mm?] [N/mm?] [N/mm?]
0.70 0.00 0.00 0.00 0.00 5.39 0.00 87% LCO1

22.26

Flexural stress analysis Fire

My.q = 0.00 kNm fmk = 24.00 N/mm?
M4 = 0.00 kNm fnkz = 24.00 N/mm?
Nea = -22.26 kN Ym = 1.00 -

Kmod = 1.00 -

Ksys.y = 1.10 -

Knmy = 1.00 -

Khmz = 1.00 -

ki = 1.00 -

ki = 1.15 -
Ocd = 5.39 N/mm? feo0d = 24.15 N/mm?2
Omyd = 0.00 N/mm? fmyd = 30.36 N/mm?
Omzd = 0.00 N/mm? fnza = 27.60 N/mm?

Utilization ratio

Shear stress analysis Fire

Vg = 0.00 kN fuk = 4.00 N/mm?
Ym = 1.00 -
Kmod = 1.00 -
Kny = 1.00 -
ke = 1.15 -
Tvd = 0.00 N/mm? foa = 4.60 N/mm?

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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14/17
02/04/2024

Rolling shear analysis Fire

Va= 0.00 kN fr=
Ym =
Kmoa =
ke =

Trd = 0.00 N/mm? frq=

Utilization ratio

Shear analysis gross section Fire

Vg = 0.00 kNm fvp Grossk =
Vm =
Kmod =
ki =
TipGrossd = 0.00 N/mm? fvp Gross.d =

Utilization ratio

Shear analysis net section Fire

Vietd = 0.00 kNm fup Netk =
Vm =
Kmod =
ki =
TvP,Netd = 0.00 N/mm? fuipNetd =

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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1.05

1.00

1.00

1.21

3.50

1.00

1.00

1.15

4.03

3.90

1.00

1.00

4.49

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?
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Shear analysis gross section Combined Fire

Vg = 0.00
Verossd = 0.00
Tvd = 0.00

TIP,Gross.d = 0.00

Utilization ratio

Shear analysis net section Combined Fire

V4 = 0.00
Vnetd = 0.00
Tvd = 0.00
TIP Netd = 0.00

Utilization ratio

Torsional shear design in plane of CLT - in face glued surfaces Fire

V5_u = 0.00

TTNode.d = 0.00

Utilization ratio

© 2024 - Calculatis by Stora Enso - Version 7.07.0
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kN

kNm

N/mm?

N/mm?

kN

kNm

N/mm?2

N/mm?

kNm

N/mm?2

fuk=

fuip Gross.k =
Ym =

Kmod =
k=

fua =

fv,IP,Gross,d =

fuk =

fup Netk =
Ym =
Kmod =

ke =
fua=

fuiPNetd =

fuTNodek =
Ym =

Kmod =

kﬁ =

fu.TNode.d =

4.00

3.50

1.00

1.00

4.60

4.03

4.00

3.90

1.00

1.00

4.60

4.49

2.50

1.00

1.00

1.15

2.88

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?

N/mm?2

N/mm?2

N/mm?

N/mm?

N/mm?
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16/17
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Buckling analysis Fire

Myq = 0.00 kNm fnk =
M4 = 0.00 kNm
Nea = -22.26 kN Ym =
Kmod =
Ksysy =
Ksys.z =
Knmy =
Knmz =
ki =
Ocd = 5.39 N/mm? feod =
Omyd = 0.00 N/mm? fmya =
Omzd = 0.00 N/mm?2 fmza =
Utilization ratio
Support reaction
Load case category Kmod Ay
[kN]
self-weight structure 0.6 0.00
0.00
dead load 0.6 0.00
0.00
snow load altitude < 1.000 m a.s.l. 0.9 0.00
0.00
wind load 0.9 0.82
0.00
wind load 0.9 1.96
0.00
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24.00

1.00
1.00
1.10
1.00
1.00

1.00

24.15
30.36

27.60

A,
[kN]

0.00
0.00
0.00
0.00
0.00
0.00
1.96
0.00
0.82

0.00

N/mm?
N/mm?
N/mm?
N/mm?
Bx By
kNl [kN]
1.80 0.00
1.80 0.00
20.46 0.00
20.46  0.00
0.00 0.00
11.90 0.00
0.00 0.82
0.91 0.00
-5.46  1.96
0.00 0.00
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B,
[kN]

0.00
0.00
0.00
0.00
0.00
0.00
1.96
0.00
0.82

0.00
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Ing. Libor Kotik
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2404
Austria

1717
02/04/2024

- Checker Ing. Libor Kotik

Reference documents for this analysis
English title
EN 338

EN 1995-1-1

ETA-14/0349
Expertise Rolling shear - no edge gluing, H.J. Blass

EN 1995-1-2

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

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

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

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

Expertise Rolling shear, H.J. Blass

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

Disclaimer

Description
EN 338 - Structural timber ? Strength classes

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

European Technical Assessment ETA-14/0349
Expertise on Rolling shear for CLT

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

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

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

EN 1990 - Eurocode ? Basis of structural design

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 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 guideline for Europe; publishes by
SP Technical Research Institute of Sweden

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

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

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

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).
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6.4 Praceli (sténa ST07)

MS Lhotky 2404 1/12
Sténa STO7 - hlavni priceli Austria 12/02/2025
StoraeEnso Ing. Libor Kotik - Checker Ing. Libor Kotik
System
P=9.52 kNl LC2: snow load altitude < 1.000 ma.s.|
l 4,=3.00 kN/m l LC1: dead load
l q=1.80/1.80 kN/m l LC4: self-weight structure
P=0.73 kNl LC3: wind load
l 9.=0.59 kN/m l
l 9,=8.35 kN/m l LC2: snow load altitude < 1.000 m as |
P=15.60 ml
LC1: dead load
l q.=13.66 kN/m l
x +
= . i -
. ; 1 .
= i E i i 3
I ! -
7 T LIS T TSI /;
:. | ' ' .
! 11.000 m !
L 1.530m | \ 3.000 m . | 3000m L
0.370'm T qs00m T T is500m 0.200 m
Global utilization ratio 95 %
ULS 95% | ULS Fire - ‘ SLS 34 %
Product data
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MS Lhotky 2404 2/12

* Sténa STO7 - hlavni priceli Austria 12/02/2025

StoraeEnso Ing. Libor Kotik - Checker Ing. Libor Kotik

Section: CLT 120 C3s

. Layer Thickness Orientation Material
i
™ | [mm]
f 1000 mm !
1 40.0 mm 90° C24 spruce ETA (2022)
2 40.0 mm 0° C24 spruce ETA (2022)
3 40.0 mm 90° C24 spruce ETA (2022)
tc|_1' 120.0 mm
Material values
Material fm,k ft,O,k ft,90,k fc,O,k ft:,90,k fv,k fr,k min EO,mean Gmean Gr,mean

[N/mm?]  [N/mm?] [N/mm? [N/mm?] [N/mm?] [N/mm? [N/mm?] [N/mm?] [N/mm?]  [N/mm?]

C24 spruce ETA (2022) 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 690.00  50.00

Load

Load case groups

Load case category Type Duration Kmod Vit Ysup Wo W1 W
LC4 self-weight structure G permanent 0.6 1 1.35 1 1 1
LC1 dead load G permanent 0.6 1 1.35 1 1 1

LC2 snow load altitude <1.000 ma.s.l. Q shortterm 0.9 0 1.5 05 02 0

LC3 wind load Q shortterm 0.9 0 15 06 02 O

LC4:self-weight structure

trapezoidal load

Ok,a Distance from start Load atend Load length
[kN/m]  [m] [m]
1.8 0.000 1.80 11.000

LC1:dead load
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continuous load

Ak

[kN/m]

13.66

point load

Distance from start Py
[m] [kN]

10.900 15.6

LC2:snow load altitude < 1.000 m a.s.l.

continuous load

L¢3
[kN/m]

8.35

point load

Distance from start Py

[m] [kN]
10.900 9.52
LC3:wind load

continuous load

qk
[kN/m]

0.59

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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point load

Distance from start Py
[m] [kN]

10.900 0.73

load out of plane

Ok Direction Load covers openings
[kN/m?]
0.6 local v

ULS Combinations

Combination rule
LCO1 1.35/1.00 *LC1 + 1.35/1.00 * LC4
LCO2 1.35/1.00 *LC1 + 1.35/1.00 * LC4 + 1.50/0.00 * LC2
LCO3 1.35/1.00 *LC1 + 1.35/1.00 * LC4 + 1.50/0.00 * LC2 + 1.50/0.00 * 0.60 * LC3
LCO4 1.35/1.00 *LC1 + 1.35/1.00 * LC4 + 1.50/0.00 * LC3

LCO5 1.35/1.00 *LC1 + 1.35/1.00 * LC4 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.50 * LC2

Ultimate limit state (ULS) - design results

Ultimate limit state (ULS) - design results

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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Utilization rate of shear stress in plane on net section

0.0 %

Utilization rate of shear stress in plane of gross section

0.0 %

37.7%

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Lco3
Id X z
] (m]  [m]

2829 7.85 245

Lco3
Id X z
-] (m]  [m]

2829 7.85 245

kmod
-]

0.9

kmod
-]

0.9

fIP,Netto,k
[N/mm?]

3.9

fv,IP,Brutto,k
[N/mm?]

3.5

Q
[kN]

11.39

Q
[kN]

11.39

TiP,Net,d
[N/mm?]

1.42

TIP,Gross,d
[N/mm?]

0.95

Ratio
[%]

51%

Ratio
[%]

38%

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
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Utilization rate of torsional shear stress in face glued surfaces

0.0 %

94.9 %

Utilization rate of axial force horizontal

0.0 %

899 %

© 2025 - Calculatis by Stora Enso - Version 8.03.0

LCO3

Id X V4 kmod

-] (m] [m [

2829 785 245 09

2735 945 235 0.9

fuipTk Q TINoded Ratio
[N/mm?]  [kN] [N/mm?]  [%]

2.5 11.39 1.7 95%

hod Nhmax  Ohmax Ratio
[N/mm?]  [kN] [N/mm?]  [%]

10.08 36.24 9.06 90%

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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Utilization rate of axial force vertical

0.0 %

553 %

Utilization rate for buckling

0.0 %

Service limit state design (SLS) - design results

© 2025 - Calculatis by Stora Enso - Version 8.03.0

LCO3
Id X z Kmod fc,o,d Nv,max O'v,max Ratio
[l [m] m [ [N/mm?]  [kN] [N/mm?]  [%]

2639 10.85 225 0.9 15.12 -66.92 -8.37 55%

LCO3
Id X y4 Ik )\y BC kc,y fc,O,d Oc0,d Om,y,d Ratio
[l m  [m] [m [ [ [ IN/mm?]  [N/mm?]  [N/mm?]  [%]

2608 7.75 225 3.0 72 02 0564 1512 -6.28 0.39 76%

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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Horizontal deformation

Winst = w[char]

SIS Y 7

© 2025 - Calculatis by Stora Enso - Version 8.03.0

LCO2
Id X z
] [m] (m]

2089 10.85 1.75

LCO2
Id X z
-] (m]  [m]

2734 935 235

Wiimit Limit Vh,max Ratio
[mm]  [mm] [mm]  [%]

10.0 L/300=10.0 1.2425

Kdef I-rtef Limit Wiimit Wealc. Ratio
(m] [] [mm]  [mm]

08 3.0 1/300 10.0 26

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

Id X Z Kdef L,-ef Limit Wiimit Wealc. Ratio

-] (m]  [m] (m] [] [mm]  [mm]

2734 935 235 08 30 1/250 12.0 41

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

Id X Zz Kdef Lref Limit Wiimit  Wealc. Ratio

-] (m]  [m] (m] [] [(m]  [mm]

——

2734 935 235 08 30 L/300 100 3.2

Support reaction

Support reaction horizontal min/max

-5.00 min=3.80 / max=7 83 [kN/m]

77777 (/

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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Support reaction vertical min/max

min=0.00 / max=576 48 [kN/m]

N

0.00

500.00

1000.00

Support reaction moment min/max

1.00—

min=0.70 / max=0.19 [kNm/m]

0.00—

1.00—

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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Reference documents for this analysis

English title
EN 338

EN 1995-1-1

ETA-14/0349

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

EN 1995-1-2
Technical expertise 122/2011/02: analysis of load

bearing capacity and separation performance of
CLT elements

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

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

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

supplements, chapter 12

Analysis of CLT wall elements, using a beam grid
model - TU-Graz - focus_sts 113_1_SF_12

Expertise Rolling shear, H.J. Blass

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

Disclaimer

Description
EN 338 - Structural timber ? Strength classes

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

European Technical Assessment ETA-14/0349

Expertise on Rolling shear for CLT

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

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

Enso CLT

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

EN 1990 - Eurocode ? Basis of structural design

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 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 guideline for Europe; publishes by SP Technical
Research Institute of Sweden

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

Analysis of CLT shear walls with beam grid models - TU-Graz - focus_sts 113_1_SF_12

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

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

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

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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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.

166



7 NAVRH SMYKOVYCH STEN A KOTVENI

7.1 Konstrukce zajist'ujici tuhost

Schéma konstrukci zajistujici tuhost pristavby

$ Fed=15,1 N
XTAHOVA KOTVA o
ﬁ MO Fed=50 kN

KOTVENI STROPU K OCELOVEMU PROFILU
J 118
124 .

= R

6= A

ER 1
= §< | |
17 —
wi N
= X
ﬁ@ 5 o

C3

= u
= o —
<5 / < /
=4 4400 | —
%u_ 1 /

ZATIZENI SMYKOVE STENY b
TAHOVA KOTVA Ved= iﬁ.lkN @ TAHOVA KOTVA
Fed=35 kN B Fed=35 kN

Cervené jsou vyznaceny konstrukce zajistujici tuhost.

Tuha stropni tabule zachycuje a prenasi zatizeni od vétru do smykovych stén C3 a C14. Dale je strop zajistén

v misté kotveni na stavajici objekt - pres kotevni ocelovy profil Li5ox100x12 a pres tahové kotvy (oboji kotveno
do stavajiciho vénce budovy v Urovni stropu.

7.2 Uginky od vétru na zajist'ujici konstrukce
7.2.1.Vypoctovy model

N7 B1 N2

‘ I I I I I I I I

3

‘]

éﬂ\ﬁ

7.2.2.Uzel
Jméno | Souf. X | Souf. Z
[m] [m]
N1 0,000 0,000
N2 15,800 0,000
N5 0,000 -6,400
7.2.3.Prut
Jméno Prifez Délka| Tvar [Poé€. uzel|Konc. uzel Typ FEM typ | Vrstva
[m]

Bl CS1 - Obdélnik (500; 300) [15,800({Céara N1 N2 obecny (0) [standard |Vrstval
B3 CS1 - Obdélnik (500; 300) | 6,400|Cara N1 N5 obecny (0) [standard |Vrstval
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7.2.4.Podpory v uzlu

Jméno Uzel Systém Typ X Z Ry
Sn4 N1 GSS Standard [Tuhy Pruzny |Volny
Sn5 N5 GSS Standard |[Tuhy Volny Volny
7.2.5.Podpory na prutu
Jméno Typ Sour. Poz x dx X z Ry
[m] [m]
Systém Poc Po€.(n)
Sh1 Standard |Abso 3,000 1,550/Volny  [Pruzny [Volny |
GSS Od pocatku |8
7.2.6.Zatézovaci stavy
Jméno Popis | Typ plsobeni | Skupina zatizeni Typ zatizeni Spec Plsobeni Ridici
zat. stav
LC1 vitr - S Nahodilé LG2 Statické Standard [Kratkodobé |Zadny
LC2 vitr -V |Nahodilé LG2 Statické Standard |Kratkodobé |Zadny
LC3 vitr - J Nahodilé LG2 Statickeé Standard |Kratkodobé |Zadny
LC4 vitr- Z Nahodilé LG2 Statické Standard |Kratkodobé |Zadny
7.2.7.Zatézovaci stavy
7.2.7.1.Zatézovaci stavy - LC1
Jméno | Popis | Typ pusobeni | Skupina zatizeni Typ zatizeni Spec Plsobeni Ridici
zat. stav
LC1 vitr - S Nahodilé LG2 Statické Standard [Kratkodobé |Zadny
7.2.7.1.1.Zatizeni
%. %o o
T3 38 2
— \(‘)" (‘5
| T T e s S s O S A
. i I I I I I I I
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7.2.7.2.Zatézovaci stavy - LC2

Jméno | Popis | Typ pusobeni | Skupina zatizeni Typ zatizeni Spec Pasobeni Ridici
zat. stav
LC2 vitr -V |Nahodilé LG2 Statické Standard [Kratkodobé |Zadny
7.2.7.2.1.Zatizeni
T %L“O T T T T T T T
-1,30
-0,90
<
L%Jh -0,90
7.2.7.3.Zatézovaci stavy - LC3
Jméno | Popis | Typ pusobeni | Skupina zatizeni Typ zatizeni Spec Plsobeni Ridici
zat. stav
LC3 vitr - J Nahodilé LG2 Statické Standard |[Kratkodobé |Zadny
7.2.7.3.1.Zatizeni
o (@}
o Om N)-
g 8o 27 7
T g ﬁ
— | . \/
B o e e e A A A
I 3 I I I I I
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7.2.7.4.Zatézovaci stavy - LC4

Jméno | Popis | Typ pusobeni | Skupina zatizeni Typ zatizeni Spec Pasobeni Ridici
zat. stav
LC4 vitr - Z Nahodilé LG2 Statické Standard [Kratkodobé |Zadny
7.2.7.4.1.Zatizeni
= 0% T T T T T T T T
-0,90
-1,30
L o -1,30
7.2.8.Skupiny zatizeni
Jméno | Zatizeni | Vztah [Soucinitel 2
LG1 Stalé
LG2 Nahodilé |Vybérova |Vitr
7.2.9.Kombinace
Jméno Typ Zatézovaci stavy | Soué¢.
[
CcOo1 Obélka - unosnost  |LC1 - vitr- S 1,50
LC2 - vitr- V 1,50
LC3 - vitr-J 1,50
LC4 - vitr-Z 1,50
7.2.11.Reakce - MSU
5,07
. H i
! Loeos ¢ 2 ¢ 4 ]
o e N - - - o ©
<
5,07— =X
Zatizeni smykové stény C3 2,54 kN
Zatizeni smykové stény Ci4 5,07 kN

Zatizeni na kotevni L profily

Nejvétsi zatizeni tahové kotvy kotvené do vénce

7.3 Posouzeni smykové stény C3

5,07 kN (posouzeni viz kap. 4.8)

4,88 kN

V ramci posouzeni smykovych stén je posouzena pouze sténa C3, ktera pUsobi nejméné pfiznivé.

Tahové kotvy maji rozestup 1,6 m a sténa obsahuje okenni otvor.

Vyskastény je 2,94 m.
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System

P=1.87 kN LC1: wind load

wore'e
woree

|
I

[ A
N

; [ /; 7 i L
1.760 m

0.600 m

1.000 m 0 It:“d m

Global utilization ratio

uLs ‘ ULS Fire - ‘ SLS

Product data

Section: CLT 90 C3s

Layer Thickness Orientation Material
E
te 1000 mm y [mm]
1 30.0 mm 90° C24 spruce ETA (2022)
2 30.0 mm 0° C24 spruce ETA (2022)
3 30.0 mm 90° C24 spruce ETA (2022)
teur 90.0 mm

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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Material values
Material fm,k ft,o,k ft,90,k fc,O,k f(:,90,k fv,k fr,k min EO,mean Gmean Gr,mean

[N/mm?]  [N/mm?]  [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?]  [N/mm?]
C24 spruce ETA (2022) 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 690.00 50.00
Load
Load case groups
Load case category Type Duration Kmod Vit Ysup Yo W1 W:
LC1  wind load Q shortterm 0.9 0 15 06 02 O
LC1:wind load
point load

Distance from start Py
[m] [kN]

0.000 1.87

ULS Combinations

Combination rule

LCO1  1.50/0.00 * LCA1

Ultimate limit state (ULS) - design results

Ultimate limit state (ULS) - design results

© 2025 - Calculatis by Stora Enso - Version 8.03.0
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Utilization rate of shear stress in plane on net section

0.0% 100.0 %

Utilization rate of shear stress in plane of gross section

0.0%

100.0 %

© 2025 - Calculatis by Stora Enso - Version 8.03.0

Lco1

d X z
(1 Iml [m]
511 0.05 29
Lco1

d X z
(1 Iml [m]
511 0.05 29

kmod
-]

0.9

kmod
-]

0.9

flP,Netto,k
[N/mm?]

3.9

fv,IP,Brutto,k
[N/mm?]

3.5

Q
[kN]

-2.81

Q
[kN]

-2.81

TiP,Net,d
[N/mm?]

0.47

TIP,Gross,d
[N/mm?]

0.31

Ratio
[%]

17%

Ratio
[%]

12%

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
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Utilization rate of torsional shear stress in face glued surfaces

0.0% 100.0 %

Utilization rate of axial force horizontal

0.0% 100.0 %

© 2025 - Calculatis by Stora Enso - Version 8.03.0

LCO1

Id X z Kmod  fuipTk Q TTNoded  Ratio

([ ml [ INfmm?] [kN]  [N/mm?]  [%]

511 0.05 29 09 2.5 -2.81 042 23%
LCO1
Id X Z kmod fc,o,d Nh,max o'h,max Ratio

G Im Iml [ (Nfmm?] [kN]  [N/mm?]  [%]

494 0.05 285 0.9 15.12 -413  -1.38 9%

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
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Utilization rate of axial force vertical

0.0% 100.0 %

Utilization rate for buckling

0.0% 100.0 %

Service limit state design (SLS) - design results

© 2025 - Calculatis by Stora Enso - Version 8.03.0

LCO1

Id X Z kmod ft,o,d Nv,max o'v,max Ratio

([ [ (N/mm?] [kN]  [N/mm?]  [%]

1 0.05 O 0.9 10.08 5.15 0.86 9%

LCO1

Id X V4 Ik Ay BC kc,y fc,O,d Oc,0,d cm,y,d Ratio
([l m [m [m [ [ [ IN/mm?]  [N/mm?]  [N/mm?]  [%]

231 095 125 294 94 02 0366 15.12 -0.35 0.00 6%

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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Horizontal deformation

Winst = w[char]

© 2025 - Calculatis by Stora Enso - Version 8.03.0

LCO1
Id X Z Wiimit  Limit Vh,max Ratio
[-] [m]  [m] [mm] [mm] [mm] [%]

474 0.05 294 98 L/300=9.8 0.4237

Id X Z Kdef Lref Limit Wiimit Wealc. Ratio
[ [m [m] (ml [ [mm]  [mm]

12 115 0 08 1.7 1/300 5.6 0.0

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

Id X Z Kdef L,»ef Limit Wiimit Wealc. Ratio

[ [m [m] (m] [ [mm]  [mm]

12 115 0 08 1.7 1/250 6.7 0.0

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

Id X Z Kdef Lref Limit Wiimit  Wealc. Ratio

(1 Im]  [m] (ml [] (m]  [mm]

402 105 225 08 06 L/300 20 0.0

Support reaction

Support reaction horizontal min/max

© 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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Support reaction vertical min/max

77 777
Tﬁ 15/0 00 KNDO/S. 15 kN

Support reaction moment min/max

777 77
" \
™ 0.00/0.00 KEu®0/0.00 kNm

© 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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Reference documents for this analysis

English title
EN 338

EN 1995-1-1

ETA-14/0349

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

EN 1995-1-2
Technical expertise 122/2011/02: analysis of load

bearing capacity and separation performance of
CLT elements

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

EN 1990

ONorm B 1995-1-1 NA

ONorm B 1995-1-2 NA

Fire safety in timber buildings - technical guildeline
for Europe

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

supplements, chapter 12

Analysis of CLT wall elements, using a beam grid
model - TU-Graz - focus_sts 113_1_SF_12

Expertise Rolling shear, H.J. Blass

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

Disclaimer

Description
EN 338 - Structural timber ? Strength classes

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

European Technical Assessment ETA-14/0349

Expertise on Rolling shear for CLT

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

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

Enso CLT

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

EN 1990 - Eurocode ? Basis of structural design

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 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 guideline for Europe; publishes by SP Technical
Research Institute of Sweden

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

Analysis of CLT shear walls with beam grid models - TU-Graz - focus_sts 113_1_SF_12

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

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

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

© 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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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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7.4 Posouzeni tahové kotvy kotvené do soklu

Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 1
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Posouzeni tahové kotvy kotvené do soklu Datum: 14.02.2025

Dil&i projekt / pozice €.:

Komentar projektanta:

1 Vstupni data

Typ a velikost kotvy:

Predpokladana zivotnost (Zivotnost v
letech):

Cislo artiklu:

Text specifikace:

Efektivni kotveni hloubka:
Material:

Certifikat ¢islo:

Vydany | Platny:
Posouzeni:

Distan¢ni montaz:
Kotevni deska”™ ™" :
Profil:

Zakladni material:

Montaz:

Vyztuz:

CBFEM

Geometrie [mm] & Zatizeni [kN, kNm]

HIT-HY 200-A V3 + AM (8.8) M10
50

2232580 M10x1000 8.8 zinced (vlozit) / 2378171
HIT-HY 200-A V3 (chemicka hmota)

Hilti AM 8.8 zavitova ty¢ with HIT-HY 200-A
V3 lepici hmota with 100 mm embedment hef,
M10, Galvanicky pozinkovano, Vrtani
priklepem installation per ETA 19/0601

hetact = 100,0 mm (h
8.8

ETA 19/0601
29.01.2024 | -
SOFA na zakladé EN 1992-4, chem. kotvy

grouted standoff; stupen zadrZeni (kotevni deska): 2,00; e, = 15,0 mm; t = 80,0 mm

efjimit = - MM)

grout compressive strength = 30,00 N/mm’
I, x I, x t=150,0 mm x 300,0 mm x 80,0 mm;

IPBi/HEA profil, IPBI 100 / HE 100 A; (V x S x T x T) = 96,0 mm x 100,0 mm x 5,0 mm x 8,0 mm

s trhlinami beton, C20/25, f, ., = 20,00 N/mm?; h =370,0 mm, teplota kratkodoba/dlouhodoba: 40/24

°C, Uzivatelem definovany parcialni bezpe¢nostni soucinitel materialu v, = 1,500
Hammer drilled hole, montazni podminky: suché

Z4dna vyztuz nebo osova vzdalenost vyztuze >= 150 mm (jakykoliv &) nebo >= 100 mm (& <= 10
mm)

s podélnou vyztuzi okraje d >= 12,0 [mm]

- Vypocet kotev je zalozen na metodé koneénych prvkd (CBFEM)

1 Navrhové zatizeni :4

> Dlouhodobé zatizeni

X

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 2
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Posouzeni tahové kotvy kotvené do soklu Datum: 14.02.2025

Dil&i projekt / pozice €.:

1.1 Kombinace zatizeni

Stav Popis Sily [kN] / Momenty [KNm] Seizmicky Pozar Max. vyuziti kotvy [%]
1 Kombinace 1 N =5,300; V, = 0,000; V, = 0,000; Ne ne 53
M, =0,000; M, = 0,000; M, = 0,000;
Ngys = 0,000; M, s = 0,000; M, ,, = 0,000;

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 3
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Posouzeni tahové kotvy kotvené do soklu Datum: 14.02.2025

Dil&i projekt / pozice €.:

2 Posouzeni | Vyuziti (Rozhodujici stavy)

Vypoctové hodnoty [kN] Vyuziti
Zatizeni Posouzeni Zatizeni Unosnost By/ 3\, [%] Stav
Tah Kombinované poru$eni vytazenim - 5,300 10,042 53/- OK
vytrzenim betonového kuzelu
Smyk Poruseni okraje betonu ve sméru x- 0,000 8,952 -1 OK
Zatizeni By By o Vyuziti Byy [%] Stav
Kombinace zatizeni tah/smyk 0,528 0,000 1,500 39 OK
3 Upozornéni
* Prosim berte v ivahu v§echny detaily a pfipominky/varovani uvedené v podrobném protokolu!
Upevnéni je bezpecné!
Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
3
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Hilti PROFIS Engineering 3.1.10

www.hilti.cz

Spolec¢nost: Strana: 4
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: Posouzeni tahové kotvy kotvené do soklu Datum: 14.02.2025

Dil&i projekt / pozice €.:

4 Poznamky; Vase povinnosti tykajici se spoluprace

» Veskeré informace a data obsazena v Softwaru se tykaji vyhradné pouZiti vyrobk( Hilti a vychazeji ze zasad, predpist a bezpecnostnich
nafizeni v souladu s technickymi smérnicemi a provoznimi, montaznimi a instalaénimi pokyny spole¢nosti Hilti, jimiz se uzivatel musi
striktné Fidit. Veskera &isla obsazena v Softwaru predstavuji primérné hodnoty, a proto je pred pouzitim pfislu§ného vyrobku Hilti nutno
provést testy pro jeho konkrétni pouziti. Vysledky vypoétl provedenych pomoci Softwaru vychazeji pfedevs§im z vami zadanych dat. Nesete
proto vyhradni odpovédnost za bezchybnost, Uplnost a relevantnost zadavanych dat. Mimoto nesete vyhradni odpovédnost za kontrolu
vysledkl vzeslych z vypoctl a za to, Ze si tyto vysledky pfed jejich pouzitim pro konkrétni zafizeni nechate ovéfit a schvalit od odbornika,
zejména co se ty€e souladu s pfislusnymi normami a povolenimi. Software slouzi pouze jako pom{cka pro interpretaci norem a povoleni
bez jakékoli zaruky ohledné bezchybnosti, pfesnosti a relevantnosti vysledk nebo vhodnosti pro konkrétni pouziti.

» Abyste predesli $Skodam, které by Software mohl zpUsobit, nebo omezili jejich rozsah, musite pfijmout veskera nutna a pfimérena opatreni.
Obzvlasté je tfeba pravidelné zalohovat programy a data a v pfipadé potfeby provadét aktualizace Softwaru, které spole¢nost Hilti
pravidelné nabizi. Nepouzivate-li funkci AutoUpdate, ktera je soucasti Softwaru, je nutné zajistit aktualnost vami pouzivané verze Softwaru
ruénimi aktualizacemi prostfednictvim internetovych stranek spole¢nosti Hilti. Spole¢nost Hilti nenese Zadnou zodpovédnost za dusledky
vzeslé z vami zavinéného poruseni povinnosti, jako je napfiklad nutnost obnovy ztracenych ¢&i poSkozenych dat nebo programd.

Je nutné zkontrolovat shodu vstupnich Gdaju se skute¢nymi podminkami a pfijatelnost vysledku!
PROFIS Engineering ( ¢ ) 2003-2025 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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8 ZAKLADOVA DESKA PRISTAVBY
8.1 Vypoctovy model

7.1.1.Vypocétovy model - podlozi

« NO \ 5

—

X

X

8.1.4.Materialy

Jméno Typ Jednotkova E Poisson G Tep.roztaz. | Charakteristicka valcova
hmotnost [MPa] -nu [MPa] [m/mK] pevnost v tlaku fck(28)
[kg/m?] [MPa]
C25/30 |Beton 2500,00{ 3,1500e+04/0,2 1,3125e+04 0,00 25,00
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Jméno Typ Jednotkova E Poisson - G Tep.roztaz. | Charakteristicka
hmotnost [MPa] nu [MPa] [m/mK] mez kluzu fyk
[kg/m?] [MPa]
B 500B |Vyztuzna 7850,00( 2,0000e+05]0,2 8,3333e+04 0,00 500,0
ocel
8.1.5.Podlozi
Jméno C1x Cly Tuhost C2x C2y
[MN/m?] [MN/m?] [MN/m?] [MN/m] [MN/m]
Subl 5,0000e+01| 5,0000e+01| 5,0000e+01| 3,0000e+01| 3,0000e+01
8.1.6.Geologické profily
Jméno | Hladina | Nestlacitelné Jméno Tloustka Edef Poisson | Obj. tiha | Obj. tiha
vody podlozi vrstvy [m] [MN/mz] suché mokré
[m] zemingl zemin%/
[KN/m~] | [KN/m~]
GP1 2,000(% F1 - tuha 0,435 1,5000e+01 0,35 19,0 21,0 0,2
podkladni 0,100 1,5000e+02 0,2 24,0 24,0 0,2
beton 0,200 1,6000e+01 0,2 21,0 22,0 0,2
Stérk 0,460 1,5000e+01 0,35 19,0 21,0 0,2
F1 - tuha 4,000 4,5000e+00 0,35 18,0 20,0 0,2
F3 - mékka
8.1.7.Profil vrtu
Jméno | Souf. X | Souf. Y | Souf.Z | Pouze vysledky | Geologicky profil
[m] [m] [m]
BH1 6,129 4,029 0,335(% GP1

8.1.8.Nastaveni feSice a sité

RozSifené moznosti resice x
Zanedbat deformaci od smykové sily ( Ay, Az>> A) x
Pocet prutli na nabéh 5

Pouzit zahusténi v uzlech

Zadné prvky

Typ reSice Eliminace
Pocet fezli na primérném prutu 10
Maximalni pripustny posun [mm] 1000,0
Maximalni pripustné stoceni [mrad] 100,0

Max. pocet iteraci 50
Minimalni vzdalenost mezi body [m] 0,001
Priimérna velikost plo§ného/zakiiveného prvku [m] 0,150
Primérny pocet dilki na prutu 1
Minimalni délka prutového prvku [m] 0,100
Maximalni délka prutového prvku [m] 100,000
Primérna velikost lan, kabell, prvk( na podlozi, nelinearnich zemnich pruzin [m] 1,000
Generovat uzly v dotycich prutovych prvki v
Generovat uzly pod osamélymi zatizenimi na prutovych prvcich x
Generovat excentrické prvky na prutech s proménnou vyskou x

Pocet frekvenci 4
Kombinace pro SOILIN Zadna

Max pocet iteraci pro SOILIN 4

Velikost prvku pro zeminu [m] 0,300

Ci1x [MN/m’] 1,0000e-01
C1ly [MN/m”] 1,0000e-01
C1z [MN/m7] 1,0000e+01
C2x [MN/m] 5,0000e+00
C2y [MN/m] 5,0000e+00
Soucinitel pro vyztuz 1
Predpinaci vyztuz nezavisla na MKP uzlech v
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8.1.9.Uzel

Jméno | Sour. X | Souf. Y
[m] [m]
N1 0,000 0,000
N2 0,000 4,600
N3 3,000 4,600
N4 3,000 6,400
N5 15,800 6,400
N6 15,800 2,100
N7 4,800 2,100
N8 4,800 0,000
N9 0,045 0,045
N10 0,045 4,555
N11 3,045 4,555
N12 3,045 6,401
N13 0,045 3,505
N14 3,045 3,505
N15 1,715 3,505
N16 4,755 3,505
N17 4,755 2,160
N18 4,755 6,401
N19 4,755 0,045
N20 15,740 2,160
N21 15,740 5,220
N22 5,070 2,160
N23 6,600 2,160
N24 8,100 2,160
N25 11,100 2,160
N26 12,600 2,160
N27 15,600 2,160
N28 1,715 4,555
N29 -0,384 4,957
N30 -0,371 -0,337
N31 16,392 6,418
N32 16,354 1,559
N33 5,390 1,605
N34 5,390 -0,388
N35 2,597 6,968
N36 2,603 4,921
N38 15,740 6,400
N103 3,500 6,500
N104 3,000 6,500
N105 4,920 6,500
N106 4,420 6,500
N107 7,050 6,500
N108 5,750 6,500
N109 10,550 6,500
N110 10,050 6,500
N113 14,600 6,500
N114 13,600 6,500
N115 15,300 6,500
N116 3,500 6,400
N117 4,420 6,400
N118 4,920 6,400
N119 5,750 6,400
N120 7,050 6,400
N121 10,050 6,400
N122 10,550 6,400
N125 13,600 6,400
N126 14,600 6,400
N127 15,300 6,400
N128 15,800 6,500
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8.1.10.Plocha

Jméno | Material TI. Typ tloustky Typ Vrstva
[mm]
S1 C25/30 200|konstantni deska (90) |Vrstval
S2 C25/30 0|konstantni deska (90)  [Vrstva2
S3 C25/30 0|konstantni deska (90)  [Vrstva2
S4 C25/30 0[konstantni deska (90) |Vrstva2
S15 C25/30 200|konstantni deska (90) |Vrstval
S16 C25/30 200(konstantni deska (90)  [Vrstval
S17 C25/30 200(konstantni deska (90)  [Vrstval
S18 C25/30 200]konstantni deska (90) |Vrstval
S20 C25/30 200]konstantni deska (90) |Vrstval
S21 C25/30 200(konstantni deska (90) [Vrstval
8.1.11.PloSné podpory
Jméno | Plocha Typ
SS1 S1 Soilin
SS2 S2 Soilin
SS3 S3 Soilin
SS4 S4 Soilin
8.2 Zatizeni
8.2.1.Zatézovaci stavy
Jméno Popis | Typ ptisobeni | Skupina| Typ zatizeni Spec Smér Pusobeni Ridici
zatizeni zat. stav
LC1 Stalé LG1 Vlastni tiha -Z
LC2 skladba |[Stalé LG1 Standard
podlah
LC3 vl. tiha|Stalé LG1 Standard
stén
LC4 stfecha -|Stalé LG1 Standard
stalé
LC5 stfecha -|Nahodilé LG3 Statické Standard Kratkodobé |Zadny
uzitné
LC6 uzitné Nahodilé LG3 Statické Standard Kratkodobé |Zadny
8.2.2.Skupiny zatizeni
Jméno | Zatizeni | Vztah Soucdinitel 2
LG1 Stalé
LG2 Nahodilé [Standard |Kat A : obytné
LG3 Nahodilé [Standard |Zatizeni snéhem do 1000 m.n.m.
8.2.3.Kombinace
Jméno Popis Typ Zatézovaci stavy Soué¢.
[]
Cco1 MSU EN-MSU(STR) |[LC1 1,00
LC2 - skladba podlah 1,00
LC3 - vl. tiha stén 1,00
LC4 - stfecha - stalé 1,00
LC5 - stfecha - uzitné 1,00
LC6 - uzitné 1,00
cOo2 MSP - char. EN-MSP char. LC1 1,00
LC2 - skladba podlah 1,00
LC3 - vl. tiha stén 1,00
LC4 - stfecha - stalé 1,00
LC5 - stfecha - uzitné 1,00
LC6 - uzitné 1,00
CO3 MSP - kvazi. EN-MSP kvazi. LC1 1,00
LC2 - skladba podlah 1,00
LC3 - vl. tiha stén 1,00
LC4 - stfecha - stalé 1,00
LC5 - stfecha - uzitné 1,00
LC6 - uzitné 1,00
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8.2.4.Kombinace

ro beton

Typ jméno | Jméno | Zatézovaci stavy | Sou€. | kombinaci pouzit pro | kombinaci pouzit pro uréeni
[-] urceni pruhybu od prihybu od dlouhodobych
dotvarovani zatizeni
Kombinace |[CC1 LC1 1,00 v 4
pro beton LC2 - skladbal,00
podlah 1,00
LC3 - vl. tihastén [1,00
LC4 - stfecha - stalé|0,60
LC6 - uZitné
8.2.5.Skupiny vysledk
Jméno Vypis
VSechny MSU [CO1
CO2
V8echny MSP  |CO2
CO3
Ve MSU+MSP |CO1
CO2
COo3
8.2.6.Zatézovaci stavy
8.2.6.1.Zatézovaci stavy - LC1
Jméno | Typ pusobeni | Skupina zatizeni Typ zatizeni Smér
LC1 Stalé LG1 Vlastni tiha -Z

8.2.6.1.1. Tloust’ka konstrukce

{z

X

8.2.6.2.Zatézovaci stavy - LC2

h [m]
Konstantni hodnota 2.0000e-001

Jméno

Popis

Typ pusobeni

Skupina zatizeni

Typ zatizeni

LC2

skladba podlah

Stalé

LG1

Standard

8.2.6.2.1.Zatizeni

o
<
S

|
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8.2.6.3.Zatézovaci stavy - LC3

Jméno

Popis

Typ pusobeni

Skupina zatizeni

Typ zatizeni

LC3

vl. tiha stén

Stalé

LG1

Standard

8.2.6.3.1.Zatizeni

—

X

8.2.6.4.Zatézovaci stavy - LC4

Jméno

Popis

Typ plsobeni

Skupina zatizeni

Typ zatizeni

LC4

stfecha - stalé

Stalé

LG1

Standard

8.2.6.4.1.Zatizeni

—

X

8.2.6.5.Zatézovaci stavy - LC5

Jméno | Popis | Typ pusobeni | Skupina zatizeni Typ zatizeni Spec Plsobeni Ridici
zat. stav
LC5 stfecha -|Nahodilé LG3 Statické Standard |Kratkodobé |Zadny
uzitné

8.2.6.5.1.Zatizeni
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8.2.6.6.Zatézovaci stavy - LC6

Jméno | Popis | Typ pusobeni | Skupina zatizeni Typ zatizeni Spec Plsobeni Ridici
zat. stav
LC6 uzitné Nahodilé LG3 Statické Standard |Kratkodobé |[Zadny

8.2.6.6.1.Zatizeni

8.3 Kontaktni napéti (zatizeni zakladové spary) - CO1 - MSU

8.3.1.Kontaktni napéti

575.6
= 100.0
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0.0
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sigmaz-max [kPa]
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8.4 Vnittni sily (CO1 - MSU)

8.4.1.Plochy - Vnitfni sily - mxD-
mxD--max [kNm/m]

J 33.55
28.00
24.00
20.00
16.00
12.00
8.00
4.00
-1.50

X

.
8.4.2.Plochy - Vnitini sily - myD-

K 1 =

L3

__ myD--max [kNm/m]

|

X

mxD+-max [kNm/m]

=
18.65

8.4.4.Plochy - VnitF

—

]

<
3

<
O
+

[kNm/m]
15.64
12.00
10.00
8.00
—| 6.00
4.00
2.00
-1.03

N
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8.5 Navrh vyztuze

BETON C25/30-XC1
VYZTUZ B 500B
KRYTi HORNi 25 mm
KRYTi DOLNi 35 mm

SCHEMA ULOZENI VYZTUZE

4. VRSTVA
1. VRSTVA

VRSTVA
VRSTVA

2.

3 :
Navrhuji zakladni sit:
1. a 4. vrstva sR10/200
2. a 3. vrstva aR10/200

3.1 Rez HORNI VYZTUZ - ZAKLADNI SIT @r10/250
3.1.1 Kriticky extrém S1-E 1

Dimenzac¢ni dilec M 1
Vyztuzeny priiez R 2
z
|
]
]
]
. . I . »
= - - - - - - - - B I
[
L]
1000
Beton: C25/30
Stari: 28.0d
Wyztuz: (B S00E)
210-250 mm (314mm?), z = 60 mm
3.1.1.1 Souhrn
. Ned« | Meay | Medz | Ved Teq Hodnota
Rozhoduijici typ posudku [kN] | [kNm] | [kNm] | [kN] | Tkm [%] Posudek
Interakce 0,0 |-21,0 | 0,0 70,0 | 0,0 93,9 OK
Ned Mea,y Meq Ved Teq Hodnota
Typ posudku [kN] | [kNm] | (kNm] | [kN] | [km %] Posudek
Unosnost N-M-M 00 |-210 | 0,0 92,4 oK
Smyk 0,0 70,0 | 0,0 88,4 OK
Interakce 0,0 |-21,0 [0,0 70,0 | 0,0 93,9 OK
Omezeni napéti 0,0 |-10,0 |0,0 13,3 OK
Sitka trhliny 0,0 |-100 |00 0,0 OK

Mezni hodnota vyuziti prafezu: 100,0 %
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3.2 Rez DOLNI VYZTUZ - ZAKLADNI SiT @r10/250
3.2.1 Kriticky extrém S1-E 1

Dimenzacni dilec

M1

Vyztuzeny prifez

R1

z
i
i
]
1]
T
11
]
= i
= B - - - o - - i -l
™ ]
[ ) L ] :: L ] L ]
i
'
1]
1000
Beton: C253730
Staf- 28,0 d
VjztuZ: (B 5008)
@10-250 mm (314mm?), z = -50
mm
3.2.1.1 Souhrn
o N M M V T, Hodnota
Rozhoduijici typ posudku [k’E\j’] [kl\El#]/] [kl\i‘rjﬁz] [kENd] [kNE;ﬂ [9%] Posudek
Smyk 0,0 70,0 | 0,0 94,3 OK
NEed Medy Meq,, VEd Teq Hodnota
g masel IkN] | [kNm] | (kNm] | [knp | [knmp | [og) | POSudek
Unosnost N-M-M 00 | 180 | 0,0 84,6 oK
Smyk 0,0 70,0 | 0,0 94,3 OK
Interakce 0,0 18,0 0,0 70,0 | 0,0 94,3 OK
Omezeni napéti 0,0 |90 0,0 12,0 OK
Sitka trhliny 0,0 9,0 0,0 0,0 OK
Mezni hodnota vyuziti prarezu: 100,0 %
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8.5.1.mxD+ (posudek)

mxD+-max [kNm/m]
[CISIO) C + [CISIO) C 0 Q 50.00

40.00
30.00
25.00
21.00
15.00
10.00
-1.76

10.00 o
/ /\/ o
o

myD+-max [kNm/m]

[CISIO) t ? € 50.00
40.00
30.00
25.00
21.00
15.00
10.00
-1.03

9
Q
"O°

~
o
7 c
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8.5.3.mxD- (dovazky)

mxD--max [kNm/m]
50.00
40.00
30.00
25.00
18.00
15.00
10.00
-1.50

\HH\,J\\J\\J\(@@T\\i\\LHLHLHL\P\&M

:LCF HLHLHLHLHLHLH\.&

h

3.3 Rez DOLNI VYZTUZ - DOVAZKA mxD-
3.3.1 Kriticky extrém S1-E 1

Dimenzacéni dilec M1

Vyztuzeny prufez R 3

s ]

200
5
1
L

Beton: C25/30

Stan: 280d

Wyziuz: (B S00B)

@10-1253 mm (628mm?), z = -60
mm

3.3.1.1 Souhrn

Rozhoduijici typ posudku [E,E\f] [kMr\El(;ﬁ/] [::/:5;'{12] [\IZENd] [kTNErc;1] Ho[cli)/r;]ota Posudek
Smyk 0,0 70,0 | 0,0 85,1 OK

Typ posudku [E,E\f] [kMr\El(;ﬁ/] [::/:5;'{12] [\IZENd] [kTNErc;1] Ho[cli)/r;]ota Posudek
Unosnost N-M-M 0,0 | 25,0 0,0 58,4 OK
Smyk 0,0 70,0 | 0,0 85,1 OK
Interakce 0,0 | 25,0 0,0 70,0 | 0,0 85,1 OK
Omezeni napéti 0,0 | 18,0 0,0 48,0 OK
Sitka trhliny 0,0 12,0 0,0 23,7 OK

Mezni hodnota vyuziti prarezu: 100,0 %
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8.5.4.myD- (dovazky)

myD--max [kNm/m]
(C: ) 53.96

40.00
33.00
25.00
18.00
15.00
10.00

-1.35

3.4 Rez DOLNI VYZTUZ - DOVAZKA myD-

3.4.1 Kriticky extrém S1-E 1
Dimenzacni dilec M1
Vyztuzeny prufez R4
z
i
]
'
e 1]
=1 [ U S -y
&
L . L] -, L] L]
]
[ ]
1000
Beton: C25730
Stari: 28.0d
Wyztuz: (B S500EB)
@10-1253 mm (628mm?*), z = -30
mm
3.4.1.1 Souhrn
0 NEd MEd,y MEd,z VEd TEd Hodnota
Rozhodujici typ posudku [kN] | [kNm] | (kNm] | [kN] | [km %] Posudek
Smyk 0,0 70,0 | 0,0 88,9 OK
NEeqg MEd,y MEd,z VEeq Teq Hodnota
Typ posudku (kN | [kNm] | [kNm] | [kN] | [knm] %] Posudek
Unosnost N-M-M 00 [330 |00 82,8 oK
Smyk 0,0 70,0 | 0,0 88,9 OK
Interakce 0,0 33,0 0,0 70,0 | 0,0 88,9 OK
Omezeni napéti 0,0 | 24,0 0,0 71,8 OK
Sitka trhliny 0,0 17,0 0,0 57,0 OK
Mezni hodnota vyuziti priifezu: 100,0 %
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8.6 Deformace

7.6.1.Linearni premisténi uzla - CO2

—

|
=
N

Uz-min [mm]
-0.0
-0.8
12
-1.6
2.0
-2.4
-2.8
-35

Nerovnomérné sedani:

As/L = 3,5/4300 = 0,0008 < 0.002

9 ZAKLADY PRISTRESKU

vyhovuje

Posouzeni plosného zakladu - POD STREDNi PODPEROU

PATKA 1,2x1,2 m

Vstupni data
Zakladni parametry zemin
o c
Cislo Nazev Vzorek Pef ef Y ¥su 8
[°1 [kPa] [kN/m3] [kN/m3] [°]
v s . ra "
1 Trida F1, konzistence tuha 29.00 8.00 19.00 12.00
- . _ S
2 Trida F3, konzistence mékka Py { 26.50 12.00 18.00 11.00

Pro vypocet tlaku v klidu jsou v§echny zeminy zadany jako nesoudrzné.

Parametry zemin
T¥ida F1, konzistence tuha

ijemové tiha : Y = 19,00 kN/m3
Uhel vnitfniho tfeni : 0ef = 29,00°
Soudrznost zeminy : Cef 8,00 kPa
Modul pretvarnosti : Eget = 15,00 MPa
Poissonovo €islo : v = 0,35

Koef. strukturni pevnosti : m = 0,10
Obj.tiha sat.zeminy : Ysat = 22,00 kN/m3
Trida F3, konzistence mékka

ijemova’ tiha : Y = 18,00 kN/m3
Uhel vnitfniho tfeni : Gef = 2650°
Soudrznost zeminy : Cef 12,00 kPa
Modul pfetvarnosti : Eget = 4,50 MPa
Poissonovo €islo : v = 0,35

Koef. strukturni pevnosti : m = 0,10
Obj.tiha sat.zeminy : Ysat = 21,00 kN/m3
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Zalozeni
Typ zakladu: stupnovita centricka patka

Hloubka zaloZeni h, = 090 m
Hloubka upraveného terénu d = 090 m
Tloustka horniho stupné t, = 0.60 m
Tloustka zakladu t = 020 m
Sklon upraveného terénu s; = 0.00 °
Sklon zakladové spary s, = 0.00 °

Objemova tiha zeminy nad zakladem = 20.00 kN/m3

Geometrie konstrukce
Typ zakladu: stupnovita centricka patka

Delka patky X = 120 m
Sitka patky y = 120 m
Délka horniho stupné ay, = 050 m
Sitka horniho stupné a, = 050 m
Sifka sloupu ve sméru x cy = 012 m
Sitka sloupu ve sméru y ¢, = 012 m
Objem patky = 0.44 m3

Material konstrukce
Objemova tiha y = 23.00 kN/m3
Vypocet betonovych konstrukci proveden podle normy EN 1992 1-1 (EC2).

Beton : C 20/25

Ocel podélna : B500
Ocel pficna: B500

Geologicky profil a pfifazeni zemin

. Vrst
Cislo r[.:,n}/a Pfifazena zemina Vzorek
. . B s
1 1.00| T¥ida F1, konzistence tuha A
2 - Trida F3, konzistence mékka
Zatizeni
Zatizeni N My y Hy Hy
Cislo p Nazev Typ
”2" Z";e" [kN] [kNm] [kNm] [kN] [kN]
1 |ANO Zatizeni &. 1 gypo‘:to" 110.00 0.00 0.00 0.00 0.00
2 |ANO Zatizeni €. 2 Provozni 83.60 0.00 0.00 0.00 0.00

Nastaveni vypoctu

Typ vypoctu - Vypocet pro odvodnéné podminky

Vypodet svislé tnosnosti - CSN 73 1001

Vypodet sednuti - Vypo&et pomoci oedometrického modulu (CSN 73 1001)
Omezeni deformacni zény - pomoci strukturni pevnosti

Parametry zemin jsou redukovany podle CSN 73 1001.

Posouzeni ¢is. 1
11.08 kN
22.27 kN

Spoctena vlastni tiha patky G
Spoctena tiha nadlozi Z

Posouzeni svislé unosnosti
Tvar kontaktniho napéti : obdélnik
Parametry smykové plochy pod zakladem:

Hloubka smykové plochy Zgo = 170 m
Dosah smykové plochy lsp = 4.86 m
Vypoctova unosnost zakl. pidy Rq = 381.95 kPa
Extrémni kontaktni napéti 6 = 99.55 kPa

Svisla unosnost VYHOVUJE
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Posouzeni vodorovné unosnosti
Zemni odpor: klidovy

Vypoctova velikost zemniho odporu Spd = 145 kN
Uhel tfeni zaklad-zakladova spara y = 29.00 °
Soudrznost zaklad-zakladova spara a = 8.00 kPa
Horizontalni tnosnost zakladu Rgh = 74.05 kN
Extrémni horizontalni sila H = 0.00 kN

Vodorovna tnosnost VYHOVUJE

Unosnost zakladu VYHOVUJE

Posouzeni €is. 1

Sednuti a natoceni zakladu - vstupni data

Vypocet proveden s automatickym vybérem nejnepfiznivéjsich zatéZovacich stavi.
Vypocet proveden s uvazovanim koeficientu «; (vliv hloubky zalozeni).

Napéti v zakladoveé spéarie uvazovano od upraveného terénu.

Spodtena vlastni tiha patky G = 10.07 kN
Spodtena tiha nadlozi Z = 17.13 kN
Sednuti stfedu hrany x - 1 = 2.9 mm
Sednuti stfedu hrany x - 2 = 29 mm
Sednuti stfedu hrany y - 1 = 29 mm
Sednuti stfedu hrany y - 2 = 29 mm
Sednuti stfedu zakladu = 51 mm
Sednuti charakterist. bodu = 3.2 mm

(1-hrana max.tlaéena; 2-hrana min.tlacena)

Sednuti a natoc¢eni zakladu - vysledky

Tuhost zakladu:

Spocteny vazeny pramérny modul pfetvarnosti E gt = 5.80 MPa
Zaklad je ve sméru délky tuhy (k=23.15)

Zaklad je ve sméru Sitky tuhy (k=23.15)

Celkové sednuti a natoceni zakladu:
Sednuti zakladu = 32 mm
Hloubka deformacni zény = 201 m
Natoéeni ve sméru x = 0.000 (tan*1000)
Natoceni ve sméru y = 0.000 (tan*1000)

Dimenzace ¢is. 1
Vypocet proveden s automatickym vybérem nejnepfiznivéjSich zatéZovacich stavd.

Posouzeni podélné vyztuze zakladu ve sméru x

Profil vlozky = 8.0 mm

Pocet vlozek = 8

Kryti vyztuze = 40.0 mm

Sitka prifezu = 1.20 m

Vyska prifezu = 0.20 m

Stupen vyztuzeni p = 021 % > 013 % = Pmin
Moment na mezi unosnosti Mrg = 26.32 kNm > 10.79 kNm = Mgq

Prifez VYHOVUJE.

Posouzeni podélné vyztuze zakladu ve sméru y

Profil viozky = 8.0 mm
Pocet viozek = 8
Kryti vyztuze = 40.0 mm
Sitka prifezu = 1.20 m
Vyska prifezu = 0.20 m
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Stupen vyztuzeni p = 021 % > 013 %

Moment na mezi unosnosti Mrg = 26.32 kNm > 10.79 kNm
Prifez VYHOVUJE.

Posouzeni patky na protlaceni

Normalova sila v sloupu = 110.00 kN
Sila pfene$ena roznasenim do zakl.pady = 61.88 kN
Sila pfena$ena smykovou pevnosti ZB = 48.13 kN
Maximalni posouvajici sila Veg = 17.19 kN/m
Obvod kritického prufezu Ugr = 280 m

Pos.sila pfenaSena betonem Vrde = 88.54 kN/m

VEg < VRd,c => Vyztuz neni nutna

Patka na protlacéeni VYHOVUJE

= Pmin

I
<
g

Posouzeni plosného zakladu - POD KRAJNi PODPEROU

PATKA 0,8x0,8 m

Vstupni data
Zakladni parametry zemin
N c
Cislo Nazev Vzorek Pef of L ¥su 8
‘1 [kPa] [kN/m3] [kN/m3] ]
1 |T¥ida F1, konzistence tuha /)Zg//g/ 29.00 8.00 19.00 12.00
2 Trida F3, konzistence mékka 26.50 12.00 18.00 11.00

Pro vypocet tlaku v klidu jsou v§echny zeminy zadany jako nesoudrzné.

Parametry zemin
T¥ida F1, konzistence tuha

Objemova tiha : Y = 19,00 kN/m3
Uhel vnitfniho teni : e = 29,00°
Soudrznost zeminy : Cef = 8,00 kPa
Modul pfetvarnosti : Egef = 15,00 MPa
Poissonovo &islo : v = 0,35

Koef. strukturni pevnosti : m = 0,10
Obj.tiha sat.zeminy : Ysat = 22,00 kN/m3
Ttida F3, konzistence mékka

Objemova tiha : Y = 18,00 kN/m3
Uhel vnitniho tFeni : e = 2650°
Soudrznost zeminy : Cet = 12,00 kPa
Modul pfetvarnosti : Eget = 4,50 MPa
Poissonovo &islo : v = 0,35

Koef. strukturni pevnosti : m = 0,10
Obj.tiha sat.zeminy : Ysat = 21,00 KN/m3
Zalozeni

Typ zakladu: centricka patka

Hloubka zalozeni h, = 090 m

Hloubka upraveného terénu d = 090 m

Tloustka zakladu t = 080 m

Sklon upraveného terénu s; = 0.00 °

Sklon z&kladové spary s, = 0.00 °

Objemova tiha zeminy nad zakladem = 20.00 kN/m3
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Geometrie konstrukce
Typ zakladu: centricka patka

Délka patky X = 080 m
Sitka patky y = 080 m
Sifka sloupu ve sméru x cx = 012 m
Sitka sloupu ve sméru y c, = 012 m
Objem patky 0.51 m3

Material konstrukce
Objemova tiha y = 23.00 kN/m3
Vypodcet betonovych konstrukci proveden podle normy EN 1992 1-1 (EC2).

Beton : C 20/25

Ocel podélna : B500
Ocel pfi¢na: B500

Geologicky profil a prifazeni zemin

. Vrst
Cislo r[?n}/a Pfifazena zemina Vzorek
1 1.00 | Tfida F1, konzistence tuha A%
. . Y o/ /
2 - Trida F3, konzistence mékka
Zatizeni
X Zatizeni N M H H
Cislo atizeni Nazev Typ X y X y
nové [zména [kN] [kNm] [KNm] [KN] [KN]
1 |ANO Zatizeni ¢. 1 Vypoctové 38.00 0.00 0.00 0.00 0.00
ANO Zatizeni ¢. 2 Provozni 29.00 0.00 0.00 0.00 0.00

Nastaveni vypoctu

Typ vypoctu - Zadat Unosnost zakladové pidy Ry

Vypocet svislé unosnosti - Standardni postup

Vypoget sednuti - Vypod&et pomoci oedometrického modulu (CSN 73 1001)
Omezeni deformacni zény - pomoci strukturni pevnosti

Parametry zemin jsou redukovany podle CSN 73 1001.

Posouzeni ¢is. 1
12.95 kN
1.63 kN

Spoctena vlastni tiha patky G =
Spoctena tiha nadlozi Z =

Posouzeni svislé iinosnosti

Tvar kontaktniho napéti : obdéinik
Unosnost zakladové pudy Ry = 100.00 kPa

Parametry smykové plochy pod zakladem:

Hloubka smykové plochy Zgp = 114 m

Dosah smykové plochy lsp = 3.26 m

Vypoctova unosnost zakl. pldy Ry = 100.00 kPa
Extrémni kontaktni napéti c = 82.16 kPa
Svisla unosnost VYHOVUJE

Posouzeni vodorovné unosnosti

Zemni odpor: klidovy

Vypoctova velikost zemniho odporu Spd = 241 kN
Uhel tfeni zaklad-zakladova spara y = 29.00 °
Soudrznost zaklad-zakladova spara a = 8.00 kPa
Horizontalni unosnost zakladu Rgh = 29.49 kN
Extrémni horizontalni sila H = 0.00 kN

Vodorovna unosnost VYHOVUJE

Unosnost zakladu VYHOVUJE
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Posouzeni Cis. 1

Sednuti a nato€eni zakladu - vstupni data

Vypocet proveden s automatickym vybérem nejnepfiznivéjsSich zatéZovacich stavd.
Vypocet proveden s uvazovanim koeficientu k; (vliv hloubky zalozeni).

Napéti v zakladove spafe uvazovano od upraveného terénu.

Spoctena vlastni tiha patky = 11.78 kN

G
Spoctena tiha nadlozi Z = 125 kN
Sednuti stfedu hrany x - 1 = 1.4 mm
Sednuti stfedu hrany x - 2 = 1.4 mm
Sednuti stfedu hrany y - 1 = 14 mm
Sednuti stfedu hrany y - 2 = 14 mm
Sednuti stfedu zakladu = 25 mm
Sednuti charakterist. bodu = 1.6 mm

(1-hrana max.tlatena; 2-hrana min.tlacena)

Sednuti a natoc¢eni zakladu - vysledky

Tuhost zakladu:

Spocteny vazeny pramérny modul pfetvarnosti E e = 6.51 MPa
Zaklad je ve sméru délky tuhy (k=4455.51)

Zaklad je ve sméru Sitky tuhy (k=4455.51)

Celkové sednuti a natoceni zakladu:
Sednuti zakladu = 1.6 mm
Hloubka deformacni zény = 129 m
Nato€eni ve sméru x = 0.000 (tan*1000)
Nato€eni ve sméru y = 0.000 (tan*1000)

Dimenzace ¢is. 1
Vypocet proveden s automatickym vybérem nejnepfiznivéjsich zatéZovacich stavi.

Posouzeni podélné vyztuze zakladu ve sméru x
Tloustka zakladu je vétsi nez max.vylozeni, vyztuz neni nutna.

Posouzeni podélné vyztuze zakladu ve sméru y
Tloustka patky je vétSi nez max. vylozeni, vyztuz neni nutna.

Posouzeni patky na protlaceni
Délka kritického priifezu je rovna nule.
Patka na protlaéeni VYHOVUJE
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10NAVRH KOTVENI ATIKY
10.1.Vypoctovy model

N2
Y
ST
10.2.Uzel
Jméno | Souf. X | Sour. Z
[m] [m]
N1 0,000 0,000
N2 0,000 0,500
10.3.Prut
Jméno Prifez Délka| Tvar |Poé¢. uzel|Konc. uzel Typ FEM typ | Vrstva
[m]
B6 CS1 - Obdélnik (500; 300) | 0,500|Céara N1 N2 sloup (100) |standard [Vrstval
10.4.Liniové sily na prutu
Jméno Prut Typ Smér P1 x1 Sour. Poc Exc ey
[kN/m] [m] [m]
Zatézovaci stav | Systém | Rozlozeni P2 X2 Poloha | Uhel [deg] | Exc ez
[kN/m] [m] [m]
LF28 B6 Sila z 0,73 0,000|Abso Od pocatku
LC1 - Zatizeni od|LSS Rovnomérné 0,440|Délka 0,000
skladby a vétru -
sani
LF29 B6 Sila z 1,58 0,340|Abso Od pocatku
LC1 - Zatizeni od|LSS Lichobéznik 0,80 0,440|Délka 0,000
skladby a vétru -
sani
LF30 B6 Sila X -1,40 0,000|Rela Od konce
LC1 - Zatizeni od|LSS Rovnomérné 1,000|Délka 0,300
skladby a vétru -
sani
LF31 B6 Sila Z -0,68 0,000|Rela Od konce
LC2 -  Zatizeni|LSS Rovnomérné 1,000|Délka 0,000
vétrem - tlak
10.5.Zatézovaci stavy
Jméno Popis Typ pusobeni | Skupina| Typ zatizeni Spec Pusobeni Ridici
zatizeni zat. stav
LC1 Zatizeni od skladby|Nahodilé LG2 Statickeé Standard |Kratkodobé |Zadny
a vétru - sani
LC2 Zatizeni vétrem -|Nahodilé LG2 Statickeé Standard |Kratkodobé |Zadny
tlak
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10.6.Skupiny zatizeni

Jméno | Zatizeni | Vztah |[Soucinitel 2
LG1 Stale
LG2 Nahodilé [Vybérova |Vitr
10.7.Kombinace

Jméno Typ Zatézovaci stavy Soué.

[-]

CO1 Obalka - unosnost  |LC1 - Zatizeni od skladby a vétru - sani 1,50
CO2 Obalka - inosnost |LC2 - Zatizeni vétrem - tlak 1,50
10.8.Kli¢ kombinace

Jméno | Popis kombinaci
1 LC2*1.50
2 LC1*1.50
3
10.9.Zatézovaci stavy
10.9.1.Zatézovaci stavy - LC1

Jméno Popis Typ pusobeni | Skupina| Typ zatizeni Spec Pusobeni Ridici

zatizeni zat. stav

LC1 Zatizeni od skladby|Nahodilé LG2 Staticke Standard |Kratkodobé |Zadny

a vétru - sani

10.9.1.1.Zatizeni

—1,40

—1#95

N2

1,58
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10.9.2.Zatézovaci stavy - LC2

Jméno | Popis | Typ pusobeni | Skupina zatizeni Typ zatizeni Spec Pasobeni Ridici
zat. stav
LC2 Zatizeni |Nahodilé LG2 Statické Standard |Kratkodobé |Zadny
vétrem -
tlak

10.9.2.1.Zatizeni

-0,68

c
t

—-(%68

10.10.Reakce

Linearni vypocet, Extrém : Uzel
Vybér : Vse
Trida : VSechny MSU

Podpora| Stav Rx Rz My
[kN] [kN] [kNm]
Sn9/N1 |CO2/1 -0,51 0,00 -0,13
Sn9/N1 |CO1/2 0,66 1,05 0,49
Sn9/N1 |CO1/3 0,00 0,00 0,00

10.11.Reakce - CO1

0,66 kN

[

X

0,4 kNm\\

1,05 kN

Tloustka atiky je 90 mm. Rameno vnitinich sil uvazuji 80 mm.
ZatiZeni na tahovou kotvu:
0,49 kNm /0,08 m = 6,13 kN/m
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10.12.Reakce - CO2

/
/

“’ZO,WS kNm

,’/// |

—0,51TkN

\|z
\

N\

Tloustka atiky je 90 mm. Rameno vnitinich sil uvazuji 80 mm.
Zatizeni na tahovou kotvu:
0,13 kNm /0,08 m = 1,63 KN/m

DETAIL - D13 ((DL. 10,63 bm) . . ’
ULOZENIi STROPNICH PANELU NA STENY VC. PRIPOJENI ATIKY

REZ 1:10 90
A— —T——— =
@ g5
)% 3
=
[T ] o @
S OVA KOTVA & MAX.500 mm
%IETENI SKLOPENI ATIKY

ZAJSTEN SKLOPENI ATIKY \ J‘_._

TAHOVA SILA (f_ed=1,63 kN/m) |

,9_ —

g
OVA SILA sf_ed=6,2 km/nq1
SPOVACH DESKTAHOVA 10 1: VODOROVNA SILA KOLMO NA ATIKU (f_ed=0,66 kN/m)
POH A 1 +3,140
-

e <

s

§\Pﬁ J
\W KY PRO 1ZOLACI SPAR

UT #8x260 & MAX.600 mm

J,_|, 90-120 F

Méfin, anor 2025

Ing. Libor Kotik
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