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Villem Vaktskjold element Gulvelement 2. etg date  17.05.2021
system
l 9.=2.00 [kN/m] l LC2:live load cat. A: residential
l q.=0.80 [KN/m) l LC1:self weight CLT
%_ field 1 PN
7 7.
Ne ol
4.350 [m)
global utilization ratio
ULS ULS fire ‘ SLS SLS vibration support
section: CLT 160 L5s
layer thickness orientation material
3 1 40.0 mm 0° C24 spruce
E: ETA (2019)
e N 2 20.0 mm 90° C24 spruce
' 1000 mm ! ETA (2019)
3 40.0 mm 0° C24 spruce
ETA (2019)
4 20.0 mm 90° C24 spruce
ETA (2019)
5 40.0 mm 0° C24 spruce
ETA (2019)
teLr 160.0 mm
section fire: CLT 160 L5s
. layer thickness orientation material
Ig 1 40.0 mm 0° C24 spruce
5 ETA (2019)
1 s
h | 2 20.0 mm 90 C24 spruce
' 1000 mm ' ETA (2019)
3 40.0 mm 0° C24 spruce
ETA (2019)
4 14.0 mm 90° C24 spruce
ETA (2019)
toLt 114.0 mm
fire resistance class:R 60 time 60 min
fire protection layering : no additional fire protection ko do donaron | detn denarow | Doty
[ [mm] |[mm] [[mm] |[mm] |[mm]
1 7 39.0 46.0 0.0 0.0
material values
material fm,k ft,O,k ft,QO,k fc,O,k fc,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 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 | 690.00 50.00
ETA (2019)
load
load case groups
load case category type |duration |Kmod Yinf Ysup Yo Y, Y,
LC1 self weight CLT G permanent 0.6 1 1.35 1 1 1
LC2 | live load cat. A: residential Q medium 0.8 0 1.5 0.7 0.5 0.3
term

)
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LC1:self weight CLT

continuous load

field load at start

[kN/m]

1 0.80

LC2:live load cat. A: residential

continuous load

field load at start

[kN/m]

1 2.00

ULS combinations

combination rule

LCO1 1.12/1.00 * LC1

LCO2 1.12/1.00 * LC1 + 1.25/0.00 * LC2

ULS combinations fire

combination rule

LCO3 1.00/1.00 * LC1

LCO4 1.00/1.00 * LC1 + 1.00/0.00 * 0.30 * LC2

SLS characteristic combination

combination rule

LCO5 1.00/1.00 * LC1

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

SLS quasi-permanent combination

combination rule

LCO7 1.00/1.00 * LC1

LCO8 1.00/1.00 * LC1 + 1.00/0.00 * 0.30 * LC2

Ultimate limit state (ULS) - design results

0.00 —a

moments [kNm]

5.00—

10.00-

min M=0.00 [kNm]

max M=8.01 [kNm]

74/7.37 [KN]

\ilﬁ © 2021 - Calculatis by Stora Enso - Version 3.52.1
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Ultimate limit state (ULS) - design results

shear force [kN]

1000 min Q=-7.37 [kN]
max Q=7.37 [kN]
-5.00—|
0,004 - L L
5.00 — et -
10.00
ULS flexural design
field dist. fink Ym Kmod ksys,y fm,y,d My,d Om,y,d ratio
[m] [N/mm?] [] [] [] [N/mm?] [kNm] [N/mm?]
1 2.18 24.00] 1.25 0.80 1.10 16.90 8.01 2.11 12 % | LCO2
ULS shear analysis
field | dist. fuk Ym Kmod fu.a Vqg Tvd ratio
[m] [N/mm?2] [ [] [N/mm?] [kN] [N/mm?]
1 4.35 4.00| 125 0.80 2.56 -7.37 0.06 2% | LCO2
ULS rolling shear
field | dist. T Ym Kmod fra Va Trd ratio
[m] [N/mm?2] [ [] [N/mm?] [kN] [N/mm?]
1 4.35 1.25| 1.25 0.80 0.80 -7.37 0.06 7% | LCO2

stress diagram

211

flexural stress
[N/mm?]

shear stress
[N/mm?]

rolling shear stress
[N/mm?]

flexural stress analysis

Myq = 8.01 kNm

Mzq = 0.00 kNm

Ntg = 0.00 kN

Otg = 0.00 N/mm?
Omyd = 2.11 N/mm?
Omzd = 0.00 N/mm?

fm,k =
fm,k,z =
Ym =
Kmod =
Ksysy =
kh,m.y =
kh,m,z =
ki =
froa =
fm,y,d =
fm,z,d =

24.00
24.00

16.90

1.25 -
0.80 -
1.10 -
1.00 -
1.00 -
1.00 -
8.96

0.00

utilization ratio

)
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shear stress analysis
Vg= -7.37 kN fuk= 4.00 N/mm?
ym= 1.25
Kmod = 0.80
Tvda= 0.06 N/mm? fua=  2.56 N/mm?
utilization ratio
rolling shear analysis
Vg = -7.37 kN frx = 1.25 N/mm?
Ym = 125 -
Krmod = 0.80 -
Trd = 0.06 N/mm? fra = 0.80 N/mm?
utilization ratio

Ultimate limit state (ULS) fire design - results

moments [kNm]

200 min M=0.00 [kNm]
max M=3.31 [kNm]
0.00
V//ZAN 7
A V= 174309t - V= 1.74/3.04 [kN]
2.00— T~ . - ’
4.00
shear force [kN]
400 min Q=-3.05 [kN]
max Q=3.05 [kN]
-2.00— -
7
B
4.00
ULS fire flexural design
field dist. T Ym Kmod Ksys.y Ki fny,d My.q Omy.d ratio
[(m] | Nmm? | [] [l [ [ [N/mm? | [kNm] [N/mm?]
1 2.18 24.00] 1.00 1.00 1.10 1.15 30.36 3.31 2.00 7 % | LCO4
ULS fire shear analysis
field dist. fuk Ym Kmod ks fvd \ Tvd ratio
[(m] | Nmm? | [] [l [l [N/mm?] [kN] [N/mm?]
1 4.35 4.00| 1.00 1.00 1.15 4.60 -3.05 0.04 1% | LCO4
ULS fire rolling shear
field dist. fr,k Ym Kmod ki fr,d Va Trd ratio
[(m] | [N/mm?] [ [l [l [N/mm?] [kN] [N/mm?]
1 4.35 1.25| 1.00 1.00 1.15 1.44 -3.05 0.04 3% | LCO4

)
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stress diagram

flexural stress
[N/mm?]
-2.00

2.00

shear stress
[N/mm?]

rolling shear stress
[N/mm?]

flexural stress analysis fire

Myg = 3.31 kNm fnk = 24.00 N/mm?2
Mzq4 = 0.00 kNm fkz = 24.00 N/mm?
Nta = 0.00 kN VYm = 1.00 -
kmod = 100 -
Ksysy = 1.10 -
kh,m,y = 1.00 -
kh.m.z = 100 -
ki = 1.00 -
ki = 1.15 -
Otd = 0.00 N/mm? fioa = 16.10 N/mm?2
Omyd = 2.00 N/mm? fny.d = 30.36 N/mm?
Omzd = 0.00 N/mm? fmzd = 0.00 N/mm?
utilization ratio
shear stress analysis fire
Vg= -3.05 kN fuk= 4.00 N/mm?2
Ym = 1.00
kmoa =  1.00
ki= 1.15
Tva=  0.04 N/mm? fua= 4.60 N/mm?
utilization ratio
rolling shear analysis fire
Vg = -3.05 kN fox = 1.25 N/mm?
Ym = 1.00 -
Kmod = 1.00 -
ki = 1.15 -
Trd = 0.04 N/mm? fra = 1.44 N/mm?

utilization ratio

Service limit state design (SLS) - design results

deformation char [mm)]

5.00-

min W=0.00 [mm]
max W=4.03 [mm]

)
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Service limit state design (SLS) - design results

deformation q.p. [mm]

0.00 —=

2.00—

4.00-

min W=0.00 [mm]
max W=2.01 [mm]

Winst = W[char]

field Kaet limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 L/300 14.5 4.0 |28 %
wrin = W[char] + w[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[l [mm] [mm]
1 0.8 L/150 29.0 5.6 119%
Whet,fin = W[qp] + w[qp]*kdef
field Kaef limit Wiimit Wealc. ratio
[ [mm] [mm]
1 0.8 | L/250 17.4 36121%
vibration analysis
general
total mass 1.03 [ [1]
tributary width 2.3 | [m]
stiffness longitudinal direction 3648.0 | [KNm?]
stiffness cross direction 448.0 | [kNm?]
modal damping 1.0 | [%]
a 0.0 | [
man weight 700.0 | [N]
modal mass 414.8 | [kg]
analysis
criterion calc. class | class Il class | class Il cl. | cl. Il
frequency criterion min 17.562 [HZ] 4.5 [Hz] 4.5 [HZ]
frequency criterion 17.562 [HZ] 8.0 [Hz] 6.0 [Hz] 46 % 34 %
acceleration criterion 0.03 [m/s?] 0.05 [m/s?] 0.1 [m/s?] 60 % 30 %
stiffness criterion 0.201 [mm] 0.25 [mm] 0.5 [mm]
support reaction
load case category Kmod | Av ‘ Bv
[kN]
self weight CLT 0.6 1.74| 1.74
1.74| 1.74
live load cat. A: residential 0.8 435| 4.35
0.00| 0.00

| Disclaimer

)
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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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Villem Vaktskjold element - date  17.05.2021
system

P=2.61 kl‘dlh'.'e load cat. A: residential

P=15.55 kldlwlnd load

P=1.04 kN
self weight
P=10.17 kN
’

e
w
P
El
SNA ¥
A
I y
2z
le |
= 300 mm '

ww ozl

'
H P=2.61 kNlH'.'e load cat. A: residential

P=15.55 klemd load

'

H P=1.04 kN

' self weight
'

P=10.17 kN

/,
T .
SN A z
7

V27

wind load

oe

2

section: CLT 120 C5s; material: C24 spruce ETA (2019); service class: service class 1; fire resistance class: R 60

utilization

moments y [kNm]
min My=0.00 [kNm]
max My=0.25 [kNm]

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

axial forces [kN]
min N=-97.37 [kN]
max N=-11.21 [kN]

H = 0.00/0.34 [kN]

shear force y [kN]
min Vy=0.00 [kN]
max Vy=0.00 [kN]

shear force z [kN]
min Vz=-0.56 [kN]
max Vz=0.56 [kN]

support reaction
load case category Kmod | Ay A, Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight 0.6 0.00 0.00] 11.21 0.00 0.00
0.00 0.00] 11.21 0.00 0.00
snow load CEN > 1000m altitude 0.8 0.00 0.00 0.00 0.00 0.00
0.00 0.00 | 56.96 0.00 0.00
wind load 0.9 0.00 0.45 0.00 0.00 0.45
0.00 0.00| 15.55 0.00 0.00
live load cat. A: residential 0.8 0.00 0.00 0.00 0.00 0.00
0.00 0.00 2.61 0.00 0.00

)
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flexural stress analysis shear stress analysis
Myg = 0.00 kNm fok = 24.00 N/mm? Vg = 0.56 kN fux = 4.00 N/mm?
Mzg = 0.00 kNm fmkz= 24.00 N/mm? Tvd = 0.02 N/mm? fua = 2.88 N/mm?
Nea= -97.37 kN fook = 21.00 N/mm? . i
Oog = 4.06 N/mm?2 foog= 1512 N/mm2 shear analysis gross section
Omyd = 0.00 N/mm? foya = 19.01 N/mm? Vg = 0.00 kNm fu1IP,Gross k = 3.50 N/mm?2
Om.zd = 0.00 N/mm? fmza = 17.28 N/mm? TIP,Gross.d = 0.00 N/mm2< fypcross.d = 2.52 N/mm?
rolling shear analysis shear analysis gross section combined
Vg = 0.56 kN fr,k = 1.25 N/mm? VGross.d = 0.00 kNm fv,lP,Gross.k = 3.50 N/mm?
Trd = 0.02 N/mm? frg= 0.90 N/mm? Vg = 0.34 kN fux = 4.00 N/mm?2
h lvsi i Tvd = 0.01 N/mm?2 fua = 2.88 N/mm?
shear analysis net section TP Gross.d = 0.00 N/MM?< fuipcrossd = 252 N/mm?
VNet,d = 0.00 kNm fv,IP,Net,k = 3.90 N/mm? t . I'sh lvsi
Tv, P Netd = 0.00 N/mm2<  f,ipNetd = 2.81 N/mm? (DD ST ERELTEES
h lvsi t ti bined Vsq = 0.00 kNm fu. T Node k = 2.50 N/mm?
shear analysis net section combine TT Noded = 0.00 N/MM2< fy1nodet = 180 N/mm?
Vg = 0.34 kN fux = 4.00 N/mm? buckli lvsi
Vheta = 0.00 kNm fupnetk = 3.90 N/mm? ULl EREWATE
Tvd = 0.01 N/mm? fua = 2.88 N/mm? My,q = 0.25 kNm fok = 24.00 N/mm?
TIP Netd = 0.00 N/mm? fv.lP,Net.d = 2.81 N/mm? Mz,d = 0.00 kNm
lateral torsi | buckli lvsi Nea= -97.37 kN fook = 21.00 N/mm?
ateral torsional buckling analysis Gog = 406 N/mm? froa= 1512 N/mm?
Myg = 0.25 kNm foxk = 24.00 N/mm? Omyd = 0.40 N/mm? foya = 19.01 N/mm?
Mzq4 = 0.00 kNm Omzd = 0.00 N/mm?2 fmzd = 17.28 N/mm?
Nea = -97.37 kN feoxk =  21.00 N/mm?2 .
Ood = 4.06 N/mm? fooa= 1512 N/mm? shear stress analysis fire
Omyd = 0.40 N/mm? foya = 19.01 N/mm? Vg = 0.00 kN fux = 4.00 N/mm?
Omzd = 0.00 N/mm? fmza = 17.28 N/mm? Tvd = 0.00 N/mm? fua = 4.60 N/mm?
flexural stress analysis fire buckling analysis fire
Myg = 0.00 kNm foxk = 24.00 N/mm? My,q = 0.00 kNm fok = 24.00 N/mm?
Mzq4 = 0.00 kNm fmkz= 24.00 N/mm? Mza = 0.00 kNm
Nea= -23.39 kN feoxk = 21.00 N/mm?2 Nea = -23.39 kN feox = 21.00 N/mm2
Ocd = 1.56 N/mm? fooa= 24.15 N/mm? Ocd = 1.56 N/mm? feoa= 24.15 N/mm?
Omyd = 0.00 N/mm? foya= 30.36 N/mm? Omyd = 0.00 N/mm? foya= 30.36 N/mm?
Omzd = 0.00 N/mm? fmza = 27.60 N/mm? Omzd = 0.00 N/mm? fonzd = 27.60 N/mm?
rolling shear analysis fire
Vg = 0.00 kN fix= 1.25 N/mm?
Trd = 0.00 N/mm? fra = 1.44 N/mm?
lateral torsional buckling analysis fire
Myd = 0.00 kNm fmk = 0.00 N/mm?2
Mzq = 0.00 kNm
Ned = 0.00 kN feok = 0.00 N/mm?
Ocd = 0.00 N/mm?2 feo0d = 0.00 N/mm?2
Omyd = 0.00 N/mm? fny,d = 0.00 N/mm?2
Omzd = 0.00 N/mm? fmzd = 0.00 N/mm?
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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Snelastberegning

Tittel Side
\t}eriﬁsering av snglast m/snefanger 1
Prosjekt Ordre Sign Dato
09-05-2021
Dataprogram: LastBeregning versjon 7.1.1 Laget av Sletten Byggdata AS
Standard NS-EN 1991-1-3: Snelaster
1. Geometri
bl 4250 mm
b2 4250 mm
hl 2500 mm
b b1 t b2 i
k1
2. Snolast pa tak
Lastnr.:1
ql 3,20 kN/m2
q2 3,20 kN/m2
ql g2
Last nr.:2
ql 1,60 kN/m2
q2 3,20 kN/m2
| T
l //

Det brukes snefanger og minimum formfaktor er satt til 0.8

3. Snolastdata

Fylke Sogn og Fjordane
Kommune Luster - neer Josteda
Sted

Byggets plassering (moh) 300 moh
Eksponeringskoeffisient Ce 0,8

Termisk koeffisient Ct

1

Snelast, S:

5 kN/m2







Snelastberegning

Tittel . . Side

Verifisering av snelast 1

Prosjekt Ordre Sign Dato
09-05-2021

Dataprogram: LastBeregning versjon 7.1.1 Laget av Sletten Byggdata AS
Standard NS-EN 1991-1-3: Snelaster
Data er lagret pa fil: C:\Users\Sander\Documents\Skole\Bacheloroppgave\Utregninger\OS-snglast.sls

1. Geometri

bl 4250 mm
b2 4250 mm
hl 2500 mm
t b1 . b !
1
2. Snolast pa tak

] Lastnr.:1
ql 3,15 kN/m2
q2 3,15 kN/m2

ql Q2

Last nr.:2

fim]
(%)

| ql 1,58 KkN/m2
Q@2 315 kN/m2

Det brukes ikke sngfanger og minste formfaktor er mindre enn 0.8

fim]
[ —— T—

3. Snolastdata

Fylke Sogn og Fjordane
Kommune Luster - ner Josteda
Sted

Byggets plassering (moh) 300 moh
Eksponeringskoeffisient Ce 0,8

Termisk koeffisient Ct 1

Snelast, S: 5 kN/m2







Vindlast Tungestelen turisthytte

Tittel Side

1
Prosjekt . Ordre Sign Dato
Tungestolen turisthytte 08-05-2021

Dataprogram: LastBeregning versjon 7.1.1 Laget av Sletten Byggdata AS
Standard NS-EN 1991-1-4: Vindlaster
Data er lagret pa fil:

1. Geometri

hl 2430 mm
T H 2500 mm
h L1 9500 mm

Byggets lengde, L2: 20000 mm
L1 : Takvinkel : 27,09 (grader)

— T—

Vertikalsnitt

2. Vindhastighet

Fylke: Sogn og Fjordane Kommune: Luster Referansevindhastighet: 24 m/s
Byggested, heyde over havet (m): 300 Calt: 1

Returperiode (ar):50 Cprob: 1

Arstidsfaktoren, Cseason: 1 hele aret

Vindretning (region):Bruker retningsfaktoren C-ret: 1

Basisvindhastighet: 24 m/s

Heyde Z over grunnivaet: 45 m

BYGGESTEDETS TERRENGDATA
Terrengruhetskategori I: Kystnzar, opprert sje. Apne vidder og strandsoner uten traer eller busker.
Terrengruhetsfaktoren Kt: 0,17  Ruhetslengden Zo (m): 0,01 Zmin (m): 2 Vm (m/s): 37,13 Cr: 1,43

TOPOGRAFI: NA.4.3.3 (901.3.1) Byggested nar toppen av as eller skraning i le av annen as eller skraning.
Terrengformfaktor Co(z): 1,082  Turbulensfaktor Ki: 1,75

Vkast: 56,88 m/s
Qkast: 2,022 kN/m2






Tittel

Side

2

Prosjekt . Ordre Sign
Tungestolen turisthytte

Dato

08-05-2021

3. Yttervegger
3.1 Utvendig vindlast

Y

A
E
liwinn )
— E LLLLL :
[ B l A &/5
— E
— =
:> b3 E j l
— %
— E
— =
— =
— K C
T E
TILIIL
—ie/h
Vindretning 0 grader. e=9860 mm Vindretning 90 grader. e=9500 mm
Vindinnfallsretning pa 0 grader.
A B C D E
Formfaktor Cpe,10 -1,20  -0,80 0,74 -0,37
Utvendig last (kN/m2) 243 -1,62 1,49 -0,75
Formfaktor Cpe,1 -1,40 -1,10 1,00 -0,37
Utvendig last (kN/m2) -2,83 -2,22 2,02 -0,75
Utstrekning (mm) 1972 7528 20000 20000
Vindinnfallsretning pa 90 grader.
A B C D E
Formfaktor Cpe,10 -1,20  -0,80 -0,50 0,70 -0,30
Utvendig last (kN/m2) 243 -1,62 -1,01 142  -0,61
Formfaktor Cpe,1 -1,40 -1,10 -0,50 1,00 -0,30
Utvendig last (kN/m2) 283 222 -1,01 2,02 -0,61
Utstrekning (mm) 1900 7600 10500 9500 9500

Positiv verdi for last gir trykk. Negativ verdi hvis last er sug.

3.2 Innvendig vindlast

Bygning uten dominerende vindfasade
Beregn innvendig vindlast for u=0.2 overtrykk og u=-0.3 (undertrykk)
Undertrykk Overtrykk
Formfaktor -0,30 0,20
Innvendig last (kN/m2) -0,61 0,40






Tittel Side
3
Prosjekt Ordre Sign Dato
Tungestolen turisthytte 08-05-2021
4 Overside av tak
Taktype: Saltak
L1=9500 mm L2=20000 mm
Cpe, 10 Gjelder for hele bygget. (>=10m2)
Positiv verdi for last gir trykk. Negativ verdi hvis last er sug.
Utstrekning (mm)
€=9860
re/g 'e/10. e/4=2465
834 1 ¢/10=986
: Alt.1. LO-side:Sug, LE-side:Sug
— 5 Cpe,10 | Last (kN/m2) | Hor.projeksjon
; (mm)
G
F -0,58 -1,17 2465x986
| G -0,56  |-1,13 15070986
H -0,22 -0,44 20000x3764
B \ 1 -0,40 | -0,81 20000x3764
J -0,60 |-1,21 20000x986

Alt.2. LO-side:Sug, LE-side: Trykk

Cpe,10 | Last (kN/m2) | Hor.projeksjon

(mm)
F -0,58 -1,17 2465x986
G -0,56 -1,13 15070x986
Alt.3. LO-side:Trykk, LE-side:Sug Ae 4 100:88e: T AL E-side: TiAR00x3764
Cpe,10 | Last (kN/m2) | Hor.projeksjon ©pé 10| Vst (kN/m2) | Her, i‘ﬁi/e(iffgjen
(mm) J 0,00 0,00 994 X986
F 0,60 1,22 2465x986 F 0,60 1,22 2465x986
G 0,60 1,22 15070x986 G 0,60 1,22 15070x986
H 0,36 0,73 20000x3764 H 0,36 0,73 20000x3764
1 -0,40 -0,81 20000x3764 I 0,00 0,00 20000x3764
J -0,60 -1,21 20000x986 J 0,00 0,00 20000x986
u Utstrekning (mm)
e=9500
N ¢/4=2375
D= ¢/10=950
i 81’2
H Cpe,10 | Last (kN/m2) | Hor.projeksjon
' L2 (mm)
F -1,14 -2,30 2375x950
G -1,22 -2,47 4750x950
H -0,76 -1,54 9500x3800
I -0,50 -1,01 9500x15250
|






Tittel Side

4
Prosjekt . Ordre Sign Dato
Tungestolen turisthytte 08-05-2021

Taktype: Saltak

L1=9500 mm L2=20000 mm

Cpe, 1 Gjelder for en lokal flate pa 1m2. Benyttes ved dimensjonering av limfuger, spikring, bandstdl o.1.
Interpoleringsformel for belastet areal A mellom 1 og 10 m2 : Cpe = Cpe,1 + (Cpe, 10 - Cpe,1) * log;A
Positiv verdi for last gir trykk. Negativ verdi hvis last er sug.

Utstrekning (mm)
e=9860
re/g 'e/10. €/4=2465
et [[ ¢/10=986
: Alt.1. LO-side:Sug, LE-side:Sug
= Cpe,1 | Last (kN/m2) | Hor.projeksjon(mm)
. : F -1,60  |-3,23 2465x986
G -1,50  ]-3,03 15070x986
| H -0,22 | -0,44 20000x3764
| -0,40 |-0,81 20000x3764
B \ J -0,69 | -1,40 20000x986

Alt.2. LO-side:Sug, LE-side: Trykk

Cpe,1 | Last (kN/m2) | Hor.projeksjon(mm)

F -1,60  |-3,23 2465x986
G -1,50  ]-3,03 15070x986
H -0,22 | -0,44 20000x3764
1 0,00 0,00 20000x3764
Alt.3. LO-side: Trykk, LE-side:Sug A1t 4. 168 de: 180 1 E-side: TrAR000x986
Cpe,1 | Last (kN/m2) | Hor.projeksjon(mm) Cpe,1 | Last (kN/m2) | Hor.projeksjon(mm)
F 0,60 1,22 2465x986 F 0,60 1,22 2465x986
G 0,60 1,22 15070x986 G 0,60 1,22 15070x986
H 0,36 0,73 20000x3764 H 0,36 0,73 20000x3764
I -0,40 |-0,81 20000x3764 1 0,00 0,00 20000x3764
J -0,69 | -1,40 20000x986 J 0,00 0,00 20000x986
u Utstrekning (mm)
€=9500
N ¢/4=2375
&/10] e — I ¢/10=950
i 81’2
R i Cpe,1 | Last (kN/m2) | Hor.projeksjon(mm)
L F [-1,60 [-323 2375x950
G -2,00 | -4,04 4750x950
H -1,20  |-2,43 9500x3800
1 -0,50 | -1,01 9500x15250
[
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system
l 9,=6.19 [kN/m] l LC3:snow load CEN > 1000m altitude
l 9.:=0.77 [kN/m] l LC2:self weight
l 2,=2.23 [kNim] l LCA:wind load
Py " N
7 field 1 ﬁ;
A B
|- »!
~ 3.300 (m] o
global utilization ratio
ULS ULS fire ‘ SLS SLS vibration support
section: CLT 120 L5s
. layer thickness orientation material
Ig 1 30.0 mm 0° C24 spruce
. . 3 ETA (2019)
= 1000 mm i 2 20.0 mm 90° C24 spruce
ETA (2019)
3 20.0 mm 0° C24 spruce
ETA (2019)
4 20.0 mm 90° C24 spruce
ETA (2019)
5 30.0 mm 0° C24 spruce
ETA (2019)
teLr 120.0 mm
section fire: CLT 120 L5s
2 layer thickness orientation material
E 1 30.0 mm 0° C24 spruce
e ———————————— ETA (2019)
" 1000 mm * 2 20.0 mm 90° C24 spruce
ETA (2019)
3 15.0 mm 0° C24 spruce
ETA (2019)
teLr 65.0 mm
fire resistance class:R 60 time 60 min
fire protection layering : no additional fire protection ko do deharon | defn doharoy | ety
[l |(mm] |(mm] |[mm] |[mm] | [mm]
1 7 48.0 55.0 0.0 0.0
material values
material fnk frok fro0.k fe.0k fe.00k fuk frk 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 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 | 690.00 50.00
ETA (2019)
load
load case groups
load case category type | duration | Kmod Yinf Ysup Yo Py ¥
LC1 | wind load Q short 0.9 0 15 0.6 0.2 0
term
LC2 | self weight G permanent 0.6 1 1.35 1 1 1
LC3 | snow load CEN > 1000m altitude Q medium 0.8 0 1.5 0.7 0.5 0.2
term

)
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LC1:wind load

continuous load

field load at start
[kN/m]
1 2.23

LC2:self weight

continuous load

field load at start
[kN/m]
1 0.77

LC3:snow load CEN > 1000m altitude

continuous load

field load at start
[kN/m]
1 6.19

ULS combinations

combination rule

LCO1 1.12/1.00 * LC2

LCO2 1.12/1.00 * LC2 + 1.25/0.00 * LC1

LCO3 1.12/1.00 * LC2 + 1.25/0.00 * LC1 + 1.25/0.00 * 0.70 * LC3

LCO4 1.12/1.00 * LC2 + 1.25/0.00 * LC3

LCO5 1.12/1.00 * LC2 + 1.25/0.00 * LC3 + 1.25/0.00 * 0.60 * LC1

ULS combinations fire

combination rule
LCO6 1.00/1.00 * LC2
LCO7 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC1
LCO8 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC1 + 1.00/0.00 * 0.20 * LC3
LCO9 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC3
LCO10 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC3 + 1.00/0.00 * 0.00 * LC1

SLS characteristic combination

combination rule

LCO11 1.00/1.00 * LC2
LCO12 1.00/1.00 * LC2 + 1.00/0.00 * LC1 + 1.00/0.00 * 0.70 * LC3
LCO13 1.00/1.00 * LC2 + 1.00/0.00 * LC3 + 1.00/0.00 * 0.60 * LC1

SLS quasi-permanent combination

combination rule

LCO14 1.00/1.00 * LC2
LCO15 1.00/1.00 * LC2 + 1.00/0.00 * 0.00 * LC1 + 1.00/0.00 * 0.20 * LC3
LCO16 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC3 + 1.00/0.00 * 0.00 * LC1
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Ultimate limit state (ULS) - design results

moments [kNm]

+10.004 min M=0.00 [kNm]
max M=13.93 [kNm]
0.00 —— -
/ \‘..\ ” f?{; |
AV=1 .‘7?4i:~‘b‘6[k.‘J] 7 V = 1.27/16.88 [kN]
10.00—| - ’
20.00
shear force [kN]
2000 min Q=-16.88 [kN]
max Q=16.88 [kN]
-10.00—|
L B8
10,00 . -t
20,00
ULS flexural design
field | dist. frnk Ym Kmod Ksys,y finyd My,d Omy.d ratio
[m] [N/mm?2] [ [] [ [N/mm?] [kNm] [N/mm?]
1 1.65 24.00 | 1.25 0.90 1.10 19.01 13.93 6.60 35 % | LCOS
ULS shear analysis
field dist. fuk Ym Kmod fud V4 Tvd ratio
[m] [N/mm?] [-] [-] [N/mm?] [kN] [N/mm?]
1 3.3 4.00] 1.25 0.90 2.88 -16.88 0.19 6 % | LCO5
ULS rolling shear
field dist. frk Ym Kmod frd 2 Trd ratio
[m] [N/mm?] [] [] [N/mm?] [kN] [N/mm?]
1 3.3 125| 1.25 0.90 0.90 -16.88 0.18 20 % | LCO5

stress diagram

-6.60

flexural stress
[N/mm?]

shear stress
[N/mm?]

rolling shear stress
[N/mm?]

)
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Villem Vaktskjold element Maks belastet takelement 2024kPa date  17.05.2021
flexural stress analysis
My,g = 13.93 kNm fnx = 24.00 N/mm?
Mzq = 0.00 kNm fmkz = 24.00 N/mm?
Nig = 0.00 kN Ym = 125 -
Kmod = 0.90 -
Ksysy = 1.10 -
kh,m,y = 1.00 -
khmz = 1.00 -
ki = 1.00 -
Otd = 0.00 N/mm? floa = 10.08 N/mm?
Omyd = 6.60 N/mm? fny,d = 19.01 N/mm?
Omzd = 0.00 N/mm? fm,z,d = 0.00 N/mm?
utilization ratio

shear stress analysis

Vg = - kN fuk= 4.00 N/mm?
16.88
Ym= 125
Kmod = 0.90
Tva=  0.19 N/mm? fua=  2.88 N/mm?

utilization ratio

rolling shear analysis

Vg = -16.88 kN fix = 1.25 N/mm?
Ym = 125 -
kmod = 090 -

Trd = 0.18 N/mm? fra = 0.90 N/mm?

utilization ratio

Ultimate limit state (ULS) fire design - results

moments [kNm]

min M=0.00 [kNm]

777 max M=2.73 [kNm]
o ?v = 1.27/3.31 [kN]

)v“ S
7

AV=127331[K

2.00— o

4.00-

400 shear force [kN]
N min Q=-3.31 [kN]

max Q=3.31 [kN]

-2.00—

2.00— 7T

4.00-
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ULS fire flexural design
field dist. T Ym Kmod Ksys.y Ksi finy,d My.q4 Om,y.d ratio
[m] | [N/mm?] [l [l [l [l [N/mm?] [kNm] [N/mm?]
1 1.65 24.00| 1.00 1.00 1.10 1.15 30.36 2.73 4.75 16 % | LCO8
ULS fire shear analysis
field dist. fv,k Ym kmod kﬁ fv d Vd Tvd ratio
[m] | [N/mm?] [l [l [l [N/mm?] [kN] [N/mm?]
1 3.3 4.00| 1.00 1.00 1.15 4.60 -3.31 0.07 1% | LCO8
ULS fire rolling shear
field dist. fr,k Ym Kmod ki fr,d 2 Trd ratio
[m] | [N/mm?] [ [] [] [N/mm?] [kN] [N/mm?]
1 3.3 1.25] 1.00 1.00 1.15 1.44 -3.31 0.07 5% | LCO8
stress diagram
flexural stress shear stress rolling shear stress
[N/mm?] [N/mm?] [N/mm?]
3.87
-------------------------------- 0.07 -
475 /
flexural stress analysis fire
My,g = 2.73 kNm fnk = 24.00 N/mm?
Mzq = 0.00 kNm fokz = 24.00 N/mm?
Nta = 0.00 kN Ym = 1.00 -
Kmod = 1.00 -
Ksysy = 1.10 -
kh,m,y = 1.00 -
kh,m,z = 1.00 -
ki = 1.00 -
ki = 1.15 -
Otg = 0.00 N/mm? fioa = 16.10 N/mm?2
Omyd = 4.75 N/mm?2 fny.d = 30.36 N/mm?
Omzd = 0.00 N/mm? fmzd = 0.00 N/mm?
utilization ratio
shear stress analysis fire
Vg= -3.31 kN fuk= 4.00 N/mm?
ym= 1.00
Kmod = 1.00
ki= 1.15
Tvd = 0.07 N/mm? fua=  4.60 N/mm?
utilization ratio
rolling shear analysis fire
Vg = -3.31 kN frk= 1.25 N/mm?
Ym = 1.00 -
Kmod = 1.00 -
kn = 115 -
Trd = 0.07 N/mm? fra= 1.44 N/mm?

utilization ratio
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Service limit state design (SLS) - design results

deformation char [mm)]

5.00—|

10.00-

min W=0.00 [mm]
max W=9.75 [mm]

deformation g.p. [mm]

2.00—

4.00-

min W=0.00 [mm]
max W=2.36 [mm]

Winst = W[char]
field Kaet limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 L/300 11.0 9.8 |89 %
Wwisin = W[char] + w[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 L/150 22.0 11.6 | 53 %
Whetfin = W[q.p.] + w[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[-] [mm] [mm]
1 0.8 | L/250 13.2 4.2132%
support reaction
load case category Kmod | Av ‘ Bv
[kN]
wind load 0.9 3.67 | 3.67
0.00| 0.00
self weight 0.6 127 | 1.27
127 | 1.27
snow load CEN > 1000m altitude 0.8 10.21 | 10.21
0.00 | 0.00

Disclaimer

The software was created to assist engineers in their daily business. The software is an engineering software that is dealing with a very complex matter of structural analysis and
building physics analysis. Therefore, this software shall only be operated by skilled, experienced engineers, with a deep understanding of structural engineering and building physics
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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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