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VEDLEGG A

Nummerering av bjelke-, spyle- og veggsystemer
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VEDLEGG B

Klimaregnskap

B. Klimaregnskap
B1. CO.-utslipp stalsgyler
B2. One Click LCA massivtre
B3. One Click LCA betong og stal



VEDLEGG B1

Klimaregnskap stalsgyler

kg/m

lengde per sgyle (m)

kg stal per sgyle

totalt antall sgyler

15

2,6

39

56

kg CO2 per kg stal

kg CO2 per spyle

totalt CO2 utslipp sayler (kg)

2,1

81,9

4586,4

Omtrentlig verdi for 100x100x5 varmvalset hulprofil

Saylene har sammen et totalt CO2 utslipp pd ca. 4,6 tonn

CO2 utslipp per norske innbygger i 2014 var 9,27 tonn




24.5.2020

VEDLEGG B2

One Click LCA - LCA Made Easy

Hoved > Bygg C > Bygg C Tre >Life-cycle assessment, EN-15978

A

Resultatrapport: Bygg C Tre

Prosjekt

Bruker

Verktoy

Detaljer

Bygg C - Bygg C Tre
Nora Karlsen - 2020.05.24

Life-cycle assessment, EN-15978

Bygg C Tre - Life'cyC|e assessment, EN-15978 Grunnleggende prosjektinformasjon

Building life-cycle assessment according to the European Standard EN 15978. This LCA software covers life cycle stages from cradle to

Prosjektinformasjon og oppgaver

Type (NS
3547)

Land

Adresse

Antall etasjer
over bakken

Rammetype

Fulgte
sertifiseringer

Fulgte
sertifiseringer

15 - Boligblokk

Norge

Kronstadparken felt N3 Bygg C

notDetermined

NS 3720

NS 3720

Obligatorisk data mangler

o Energiforbruk - Klikk for & taste inn manglende data

o Bygningsareal - Klikk for a taste inn manglende data

grave with separate reporting to product stage, construction process, use stage, operational energy, and end of life. This LCA software
and related datasets are compliant with ISO 14040/14044 or EN 15804. It is compliant with the Active House Specification requirements.

Kommersiell bruk er forbudt One Click LCA Student (International) Business license + Carbon Designer, UTDANNING, Nora Karlsen 24.05.2020

19:09

& 53 Tonn CO,e

."arbon Heroes Benchmark

Resultater

https://www.3600ptimi.com/app/sec/design/results?entityld=5eb13212f55cba5d4408a55d&childEntityld=5eb13266f55cba5d4408a60c&indicatorld. ..

@ 2 661 € Sosiale

kostnader for karbon

10

1/8


https://www.360optimi.com/app/sec/main/list
https://www.360optimi.com/app/sec/entity/show/5eb13212f55cba5d4408a55d?entityId=5eb13212f55cba5d4408a55d
javascript:;
https://www.360optimi.com/app/sec/query/form?childEntityId=5eb13266f55cba5d4408a60c&indicatorId=BuildingLifecycleAssessment2&queryId=buildingOperatingEnergyAndWater&entityId=5eb13212f55cba5d4408a55d
https://www.360optimi.com/app/sec/query/form?childEntityId=5eb13266f55cba5d4408a60c&indicatorId=BuildingLifecycleAssessment2&queryId=surfaceDefinitionsShared&entityId=5eb13212f55cba5d4408a55d

24.5.2020

Life-cycle assessment results

Sektor

A1-A3  Byggematerialer

A4 Transport til byggeplassen

A5 Byggeplass

B1-B5 Maintenance and material replacement

B6 Energibruk i drift

B7 Water use

C1-C4 Livslgpets slutt

D Utover livslgp (ikke inkludert i totalen)

Total

One Click LCA - LCA Made Easy

Klimagassutslipp
kg CO2e

3,07E4

2,43E3

2,01E4
-1,19E5

5,32E4

Fullstendighet og plausibilitetskontroll

Acidification  Eutrophication

kg SO2e kg PO4e
1,6E2 2,8E1
1,12E1 2,43E0
2,73E1 5,96E0
-1,26E2 -2,02E1
1,98E2 3,64E1

Mest medvirkende materialer (Klimagassutslipp)

Grafer

Oversikt over livssyklusen til Klimagassutslipp

Kake Linje Kolumn TreeMap

Ozone
depletion
potential
kg
CFC11e
4,12E-3

4,79E-4

9,52E-9

-2,06E-7

4,6E-3

Total use

Formation of
of ozone of primary
lower energy
atmosphere ex. raw
kg Ethenee materials
MJ

1,3E1 1,4E6

1,37E-1 6,91E4

2,25E0 7,25E4

-1,33E1 -2,09E6

1,54E1 1,54E6

11

Detaljer

Detaljer

Skjul tomme

Skjul tomme

Skjul tomme

Skjul tomme

Detaljer

Detaljer

https://www.3600ptimi.com/app/sec/design/results?entityld=5eb13212f55cba5d4408a55d&childEntityld=5eb13266f55cba5d4408a60c&indicatorld... 2/8
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https://www.360optimi.com/app/sec/query/form?indicatorId=BuildingLifecycleAssessment2&childEntityId=5eb13266f55cba5d4408a60c&queryId=buildingMaterialsQuery&entityId=5eb13212f55cba5d4408a55d
https://www.360optimi.com/app/sec/query/form?indicatorId=BuildingLifecycleAssessment2&childEntityId=5eb13266f55cba5d4408a60c&queryId=buildingMaterialsQuery&entityId=5eb13212f55cba5d4408a55d
javascript:;
javascript:;
javascript:;
https://www.360optimi.com/app/sec/query/form?indicatorId=BuildingLifecycleAssessment2&childEntityId=5eb13266f55cba5d4408a60c&queryId=buildingMaterialsQuery&entityId=5eb13212f55cba5d4408a55d
https://www.360optimi.com/app/sec/query/form?indicatorId=BuildingLifecycleAssessment2&childEntityId=5eb13266f55cba5d4408a60c&queryId=buildingMaterialsQuery&entityId=5eb13212f55cba5d4408a55d
javascript:;
https://www.360optimi.com/app/sec/query/form?indicatorId=BuildingLifecycleAssessment2&childEntityId=5eb13266f55cba5d4408a60c&queryId=buildingOperatingEnergyAndWater&entityId=5eb13212f55cba5d4408a55d
https://www.360optimi.com/app/sec/query/form?indicatorId=BuildingLifecycleAssessment2&childEntityId=5eb13266f55cba5d4408a60c&queryId=buildingOperatingEnergyAndWater&entityId=5eb13212f55cba5d4408a55d
javascript:;
https://www.360optimi.com/app/sec/query/form?indicatorId=BuildingLifecycleAssessment2&childEntityId=5eb13266f55cba5d4408a60c&queryId=sharedWaterQuery&entityId=5eb13212f55cba5d4408a55d
https://www.360optimi.com/app/sec/query/form?indicatorId=BuildingLifecycleAssessment2&childEntityId=5eb13266f55cba5d4408a60c&queryId=sharedWaterQuery&entityId=5eb13212f55cba5d4408a55d
javascript:;
javascript:;
javascript:;

24.5.2020 One Click LCA - LCA Made Easy

Klimagassutslipp, kg CO2e - Livssyklus-stadiel Klimagassutslipp, kg CO2e - Klassifikasjoner

© A1-A3 Materialer - 57.7% © A4 Transport - 4.6% © Gulvplater, himling, dekker pa tak, bj... @ Innvendige vegger og ikke-beeren
@ C1-C4 Slutten pa livet - 37.8% @ Soyler og barende vertikale struktur...
Kli lipp, kg CO2e - R s-typer Masse, kg - Klassifikasjoner

Dette er et drilldown-skjema. Klikk pa tabellen for & se detaljer

Ingen data 4 vise

© Tre-100.0%

Vis datatabell: [ | Klimagassutslipp - Livssyklus-stadier (| Klimagassutslipp - Klassifikasjoner [ ] Klimagassutslipp - Ressurs-typer

"] Masse - Klassifikasjoner

Klimagassutslipp - Livssyklus-stadier

Enhet Verdi Enhet Prosent %
A1-A3 Materialer 30693,17 kg CO2e 57.68 %
A4 Transport 2427 kg CO2e 4.56 %
C1-C4 Slutten pa livet 20 092,68 kg CO2e 37.76 %

Klimagassutslipp - Klassifikasjoner

Enhet Verdi Enhet Prosent %
Gulvplater, himling, dekker pa tak, bjelker og tak (25, 26) 37 288,68 kg CO2e 70.07 %
Innvendige vegger og ikke-baerende strukturer (24) 15219,02 kg CO2e 28.6 %
‘r og beerende vertikale strukturer (22) 705,14 kg CO2e 1.33 %
Klimagassutslipp - Ressurs-typer 12

https://www.3600ptimi.com/app/sec/design/results?entityld=5eb13212f55cba5d4408a55d&childEntityld=5eb13266f55cba5d4408a60c&indicatorld... 3/8



24.5.2020 One Click LCA - LCA Made Easy

Enhet Verdi Enhet

Tre 53212,85 kg CO2e

Masse - Klassifikasjoner

Enhet Verdi Enhet

Prosent %

100.0 %

Prosent %

Boblediagram, total livssykluspavirkning etter ressurstype og undertype, Klimagas

Hold musen over legendene eller boblene i diagrammet for & vise pavirkningene. Boblenes minste- og sterste starrelser er begrenset for les

Krysslaminert temmer (CLT), limtre og lamineret finertammer (LVL)

Konfigurer diagrammet ditt

13

https://www.3600ptimi.com/app/sec/design/results?entityld=5eb13212f55cba5d4408a55d&childEntityld=5eb13266f55cba5d4408a60c&indicatorld. ..

4/8



24.5.2020

https://www.3600ptimi.com/app/sec/design/results?entityld=5eb13212f55cba5d4408a55d&childEntityld=5eb13266f55cba5d4408a60c&indicatorld. ..

One Click LCA - LCA Made Easy

Sankey-diagram, Klimagassutslipp

-A3 Materialer

Horisontale st

|A4 Transport

TreeMap , Klimagassutslipp

Livssyklusstadium - subtype

14

5/8



24.5.2020 One Click LCA - LCA Made Easy

Ressurstype - undertype (over hele livssyklusen)

Visualisering av de arlige effektene
© A1-A3 Materialer ~ @ A4 Transport @ A5 Konstruksjon @ B1-B5 Maintenance and replacement B6Energi @ B7Water @ C1
35k
30k

25k

20k

Kg CO2e

15k

10k

0
SN Y% X5 04 39000 BX OO0 DO DN A DA A9 A8 AN 4D D 4D AN AV D R 5 0 A D D D N
A

Ar

15

https://www.3600ptimi.com/app/sec/design/results?entityld=5eb13212f55cba5d4408a55d&childEntityld=5eb13266f55cba5d4408a60c&indicatorld... 6/8



24.5.2020 One Click LCA - LCA Made Easy

Resultatfordeling fordelt etter livssyklusstadium

@ Kii itslipp © Acidi i @ Eutrophication @ Ozone depletion potential Formation of ozone of lower atmosphere @ Total use of prir
100

90

40

30

20

'° i
) -III -

Al1-A3 Materialer A4 Transport C1-C¢

Prosent
w
3

Klimagassutslipp (GWP) Detaljoversikt

@ A1-A3 Materialer ~ @ A4 Transport @ C1-C4 Slutten pa livet
40k
35k
30k

25k

20k

kg CO2e

15k

10k

Horisontale strukturer: Bjelker, gulv og tak Vertikale strukturer og fas:

16

https://www.3600ptimi.com/app/sec/design/results?entityld=5eb13212f55cba5d4408a55d&childEntityld=5eb13266f55cba5d4408a60c&indicatorld... 7/8



24.5.2020 One Click LCA - LCA Made Easy

Datakilder

One Click LCA © and 3600ptimi © copyright Bionova Ltd | Version: 02.05.2020, Database version: 7.6

17
https://www.3600ptimi.com/app/sec/design/results?entityld=5eb13212f55cba5d4408a55d&childEntityld=5eb13266f55cba5d4408a60c&indicatorld... 8/8
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16.5.2020

VEDLEGG B3

Hoved > Bygg C > Bygg C Betong/stal >Life-cycle assessment, EN-15978

)

Resultatrapport: Bygg C Betong/stal

Prosjekt

Bruker

Verktoy

Detaljer

Bygg C - Bygg C Betong/stal

Nora Karlsen - 2020.05.16

Life-cycle assessment, EN-15978

One Click LCA - LCA Made Easy

Bygg C Betonglstél - Life'cyCIG assessment, EN-15978 Grunnieggende prosiektinformasjon

Building life-cycle assessment according to the European Standard EN 15978. This LCA software covers life cycle stages from cradle to grave with

separate reporting to product stage, construction process, use stage, operational energy, and end of life. This LCA software and related datasets are

compliant with ISO 14040/14044 or EN 15804. It is compliant with the Active House Specification requirements.

Prosjektinformasjon og oppgaver

Type (NS
3547)

Land
Adresse

Antall etasjer
over bakken

Rammetype

Fulgte
sertifiseringer

Fulgte
sertifiseringer

15 - Boligblokk

Norge

Kronstadparken felt N3 Bygg C

notDetermined

NS 3720

NS 3720

Obligatorisk data mangler

« Energiforbruk - Klikk for & taste inn manglende data

Kommersiell bruk er forbudt One Click LCA Student (International) Business license + Carbon Designer, UTDANNING, Nora Karlsen 16.05.2020 12:15

a 156 Tonn COe

Carbon Heroes Benchmark

Resultater

Life-cycle assessment results

aluln
BH 3 kg COe/ m21/ar (817 752 € sosiale kostnader

for karbon

18

https://www.3600ptimi.com/app/sec/design/results?childEntityld=5eb13359f55cba5d4408b170&indicatorld=BuildingLifecycleAssessment2&entityl... 1/7


https://www.360optimi.com/app/sec/main/list
https://www.360optimi.com/app/sec/entity/show/5eb13212f55cba5d4408a55d?entityId=5eb13212f55cba5d4408a55d
javascript:;
https://www.360optimi.com/app/sec/query/form?childEntityId=5eb13359f55cba5d4408b170&indicatorId=BuildingLifecycleAssessment2&queryId=buildingOperatingEnergyAndWater&entityId=5eb13212f55cba5d4408a55d
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A1-A3

Ad

A5

B1-B5

B6

B7

C1-C4

Fullstendighet og plausibilitetskontroll

Sektor

Byggematerialer

Transport til byggeplassen

Byggeplass

Maintenance and material replacement

Energibruk i drift

Water use

Livslgpets slutt

Utover livslgp (ikke inkludert i totalen)

Total

Resultater per nevner

Brutto internt gulvareal (IPMS / RICS), m2 1119.0 m2

One Click LCA - LCA Made Easy

Klimagassutslipp
kg CO2e

1,62E5

7,31E2

2,68E3
-3,11E4

1,56E5

1,39E2

Mest medvirkende materialer (Klimagassutslipp)

Grafer

Oversikt over livssyklusen til Klimagassutslipp

Kake

Linje Kolumn TreeMap

Acidification
kg SO2e

2,74E2

3,37E0

2,09E1
-6,87E1

2,98E2

2,66E-1

Eutrophication
kg PO4e

4,78E1

7,33E-1

4,32E0
-1,95E1

5,29E1

4,73E-2

Ozone
depletion
potential
kg
CFC11e
3,53E-4

1,44E-4

5,4E-6

-6,71E-4

5,02E-4

4,49E-7

Formation
of ozone of
lower
atmosphere
kg Ethenee
1,09E3

4,12E-2

2,06E0

-8,31E0

1,09E3

9,76E-1

Total use
of

primary
energy
ex. raw
materials
MJ
2,09E6

2,08E4

5,6E4

-1,93E5

2,16E6

1,93E3

19

Detaljer

Detaljer

Skjul tomme

Skjul tomme
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Klimagassutslipp, kg CO2e - Livssyklus-stadier
200k

150k

100k

50k

A1-A3 Materialer A4 Transport C1-C4 Slutten p

Klimagassutslipp, kg CO2e - Ressurs-typer
Dette er et drilldown-skjema. Klikk pa tabellen for & se detaljer
200k

150k

100k

150k

125k

100k

Klimagassutslipp, kg CO2e - Klassifikasjoner

Gulvplater, himling, dekker p tak, bjelker og ... ~Soyler og barende vertikale strukty

800k

600k

400k

200k

0

Masse, kg - Klassifikasjoner

Gulvplater, himling, dekker p tak, bjelker og ... ~ Seyler og barende vertikale strukty

Vis datatabell: [ ) Klimagassutslipp - Livssyklus-stadier [ ] Klimagassutslipp - Klassifikasjoner [ ] Klimagassutslipp - Ressurs-typer [ | Masse - Klassifikasjoner

Klimagassutslipp - Livssyklus-stadier

Enhet
A1-A3 Materialer
A4 Transport

C1-C4 Slutten pa livet

Klimagassutslipp - Klassifikasjoner

Enhet
Gulvplater, himling, dekker pa tak, bjelker og tak (25, 26)

Seyler og beerende vertikale strukturer (22)

Klimagassutslipp - Ressurs-typer

Enhet
Betong

g andre metaller

https://www.3600ptimi.com/app/sec/design/results?childEntityld=5eb13359f55cba5d4408b170&indicatorld=BuildingLifecycleAssessment2&entityl. ..

Verdi

152 232,01

730,84

267543

Verdi

145 821,09

9817,18

Enhet

kg CO2e

kg CO2e

kg CO2e

Enhet

kg CO2e

kg CO2e

Verdi

123 663,1

3197517

Enhet

kg CO2e

kg CO2e

Prosent %

97.81 %

0.47 %

1.72%

Prosent %

79.46 %

20.54 %

Prosent %

20

93.69 %

6.31 %
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16.5.2020 One Click LCA - LCA Made Easy

Masse - Klassifikasjoner

Enhet Verdi Enhet Prosent %
Gulvplater, himling, dekker pa tak, bjelker og tak (25, 26) 693912,15 kg 71.26 %
Sayler og baerende vertikale strukturer (22) 279811,75 kg 28.74 %

Boblediagram, total livssykluspavirkning etter ressurstype og undertype, Klimagassutslipp

Hold musen over eller boblene i di: for & vise irknis Boblenes minste- og starste sterrelser er begrenset for lesbarhet

nter

Konstruksjonsstal Q

Konfigurer diagrammet ditt

Sankey-diagram, Klimagassutslipp

' TreeMap , Klimagassutslipp
21
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C.

VEDLEGG C

Volumberegning

Volumberegning
C1. Volumberegning laminert tre
C2. Tabeller fra Revit-fil
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VEDLEGG C1

Mengdeberegning av laminert tre i 2018

ca. solgt produksjon av laminert tre i kubikkmeter

2,3 millioner kubikkmeter tre solgt i 2018 av norske produsenter

10455: Solgt produksjon av varer for store foretak i industri, etter prodcomkode 8 og statistikkvariabel Solgt produksjon i 2018 Enhet
Hovellast av bartre 951161 m~3
Trelast av gran av arten 'Picea abies Karst.' eller edelgran (Abies alba mill.), tykkelse over 6 mm 354757 m”3
Skurlast og justert last av bartre 1327093 m~3
Tre i form av fliser eller spon, av bartraer 1401947 tonn
Laminerte bjelker og annet laminert tre 938488 tonn
Trapper av tre 1860 tonn
Omgjgring til antall kubikkmeter laminert tre
ca. tyngdetetthet tre i tonn/kubikkmeter 0,4

2346220
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VEDLEGG C2

<Limtrebjelker=
A B C D
Typebxh Overliggende etasje Antall Totalt volum
Limtrebjelke 215 x 585 2. etg 7 8.13m®
Limtrebjelke 215 x 585 3. etg 6 8.12nm®
Limtrebjelke 215 x 585 4 etg 6 8.10 m*
Limtrebjelke 215 x 485 Tak 6 6.57 m*
Totalt: 25 25 30.91 m°®
<Limtresoyler=
A B C D
Typebxh Beliggenhet Antall Totalt volum
Limtressyle 215 x 315 1. etg 16 2.33m?
Limtresayle 215 x 225 2. etg 16 1683 nm°
Limtresayle 215 x 225 3. etg 16 161
Limtressyle 215 x 180 4. etg 14 1.16m*
Totalt: 62 62 873 m’
<Tak og etasjeskiller i massivtre>
A B C D E F
Type Beliggenhet Areal Structural Material Tykkelse massivire [mm] : Volum massivire
Beteng 200 mm 1. etg 07 m* <By Category> 0.00 m
Etasjeskiller massivire 2. etg 307 m* Massivire 180 5521 m®
Etasjeskiller massivtre 3. etg 307 m* Massivire 180 5521 m
Etasjeskiller massivire 4. etg 226 m* Massivire 180 4069
Tak massivire 4. etg 81 m Massivire 180 14.52 m®
Tak massivire Tak 256 m* Massivire 180 46.09 m?®
1483 m* 2171 m
<Vegger i massivire=
A B C D E F
Type Beliggenhet Structural Material : Tykkelse massivtre vegg [mm] Areal Volum massivire vegg
Lydvegg 1. etg Massivtre 200 331 m? 66.14 m*
Lydvegg 2. etg Massivire 200 S8 m* 11.54 m#
Lydvegg 3. etg Massivtre 200 STm* 11.40 m*
Lydvegg 4. etg Massivire 200 44 m 8.73m*
Totalt: 19 489 m* 97.81 m*
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VEDLEGG D

Personlig kommunikasjon med NODE



5/24/2020 Gmail - Bacheloroppgave

Nora Bjervik <nbjorvik@gmail.com> 9. mars 2020 kl. 10:29
Til: Even Zachariassen Hgyland <even.hoyland@node.no>

Hei! Hvor ligger grunnvannstanden pa tomten?:)
[Sitert tekst skjult]

Even Zachariassen Hoyland <even.hoyland@node.no> 9. mars 2020 kl. 13:38
Til: Nora Bjervik <nbjorvik@gmail.com>

Hei!

Grunnvannstanden ligger under fundamentniva. | tilegg legges det inn en drensledning som gar rundt hele bygget (A, B og C) som sgrer for at det ikke kan samle seg overvann i
byggegropen, se vedlagt sprengingsplan (forelapig).

Med vennlig hilsen

Even Zachariassen Hgyland
Sivilingenigr MSc

mob: (+47) 95 18 75 46

NODE radgivende ingenigrer AS
www.node.no

tel: (+47) 55 90 46 90

NODEbergen: C. Sundts gate 37, NO-5004 Bergen
NODEVvoss: Bergsliplassen 2, NO-5700 Voss

[Sitert tekst skjult]
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Nora Bjorvik <nbjorvik@gmail.com> 24. februar 2020 kl. 09:37
Til: Even Zachariassen Hgyland <even.hoyland@node.no>

Hei! Vi har begynt & se pa seismiske pavirkninger, og lurer derfor pa hvilke grunnforhold det er?

fre. 8. nov. 2019 kl. 09:01 skrev Even Zachariassen Hgyland <even.hoyland@node.no>:
[Sitert tekst skjult]

Even Zachariassen Hoyland <even.hoyland@node.no> 24. februar 2020 kl. 10:38
Til: Nora Bjervik <nbjorvik@gmail.com>

Hei!
Det er en utsprengt tomt og det skal fundamenteres pa sprengstein i naerhet av fjell. Vi har benyttet grunntype A i vare beregninger.

Med vennlig hilsen

Even Zachariassen Hgyland
Sivilingenigr MSc

mob: (+47) 95 18 75 46

NODE radgivende ingeniorer AS
www.node.no

tel: (+47) 55 90 46 90

NODEbergen: C. Sundts gate 37, NO-5004 Bergen
NODEVvoss: Bergsliplassen 2, NO-5700 Voss

[Sitert tekst skjult]
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Nora Bjervik <nbjorvik@gmail.com> 17. mars 2020 kl. 12:52
Til: Even Zachariassen Hgyland <even.hoyland@node.no>

kjapt spersmal: er det con-form som har levert dekkene og veggene?:)

[Sitert tekst skjult]

Even Zachariassen Hgyland <even.hoyland@node.no> 17. mars :
Til: Nora Bjervik <nbjorvik@gmail.com>

Hei!

Con-form leverer de veggene som har fyll som ringet rundt under. NB: dette er vegger som blir stgpt ut pa stedet sa i alle praktiske formal er dette en plasstept vegg. Dekker leveres av
som plattendeker, men blir ogsa stept sammen pa byggeplass sa disse er ogsa a betrakte som et plasstopt dekke.
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Med vennlig hilsen

Even Zachariassen Hoyland
Sivilingenier MSc

mob: (+47) 95 18 75 46

NODE radgivende ingenigrer AS

www.node.no

tel: (+47) 55 90 46 90

NODEbergen: C. Sundts gate 37, NO-5004 Bergen 29
NODEvoss: Bergsliplassen 2, NO-5700 Voss

[Sitert tekst skjult]
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Nora Bjervik <nbjorvik@gmail.com> 14. mai 2020 kI. 10:09
Til: Sigve Fossedal Olsen <sigve.fossedal.olsen@node.no>

Hei igjen!

Vi lurte bare pa hvem som er leverander av stalelementene i Bygg C? Er det Alsaker ute pa Askgy?:)
[Sitert tekst skjult]

Nora Bjgrvik <nbjorvik@gmail.com> 18. mai 2020 kl. 12:54
Til: Sigve Fossedal Olsen <sigve.fossedal.olsen@node.no>

Hei! Vi kommer til & levere oppgaven mandag om en uke. @nsker dere a se gjennom den for det?:)
[Sitert tekst skjult]

Sigve Fossedal Olsen <sigve.fossedal.olsen@node.no> 18. mai 2020 kl. 13:51
Til: Nora Bjgrvik <nbjorvik@gmail.com>

Hei!

Det er OK om dere sender en kopi av det ferdige resultatet. Om vi har eventuelle kommentarer de siste dagene av
oppgaven, kan det skape usikkerhet og in@dig "stress" som ikke er bra. Dere ma stole pa at det dere har gjort er bra,
og fokusere pa a finpusse til en ryddig og oversiktlig presentasjon.

Vedrgrende stalleverandgr: Det er Alsaker som leverer alt stal pa Kronstadparken.

Med vennlig hilsen

Sigve Fossedal Olsen
Sivilingenigr MSc, daglig leder
mob: (+47) 90 52 74 31

NODE radgivende ingenigrer AS
www.node.no

tel: (+47) 55 90 46 90

NODEbergen: C. Sundts gate 37, NO-5004 Bergen

NODEVvoss: Bergsliplassen 2, NO-5700 Voss 30

[Sitert tekst skijult]
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E.

VEDLEGG E

Lastberegninger

Lastberegninger
E1l. Snglast
E2. Vindlast
E2.1 Mathcad
E2.2 Lastberegninger OS-prog
E3. Seismisk pavirkning
E3.1 Mathcad
E3.2 FEM-design
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VEDLEGG E1

SN@LAST

Referanser til standarer
NS-EN 1991-1-3: Laster pd konstruksjoner - snglaster

NA.4.1
Tab NA.4.1(901)

Sk:.O :=2.0

H:=24m H<H S, =80 8, =2

Snglast pa tak og takterrasse

Tab. 5.2 0°<a<30-° wy:=0.8 (Takvinkel: 0°)
Tab. 5.1 C.=1.0 C,:=1.0
5.2(8)
(5.1)
SI::NI.CQ.Ct.Sk 51:1-6k—JZ
m
Sngdriver flatt tak med parapet
6.2/Fig. 6.1  puy,:=0.8 h,=0.328 m
-h _ e
ALY = (9.466.107°) 10_°%
Sk kg

Uos< 0.8

Parapetet pa 0.328m som gar langs hele taket vil ha en sveert liten innvirkning pa

opphopning av sng og vil ikke virke inn i pa snglasten.

Fonning pa takterrasse

5.3.6 a<l1bs® Hs:=0
Fig 5.7 b,:=16.41 m by:=10.13 m vyi=2 k]\j
m
(5.8)
bi+b ‘h
[y = (bi+52) = 1) 11,y =3.58
2.h Sk

(5.7) M= P+ oy po=3.58

h:=3.58 m
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L,:=2-h L=7.16m 5m<L,<15m

SQ::/JQ'Sk 52:716ﬂ2

m

Snglast pa takterrasse

5,=7,16 kN/m?

51=1,60 kN/m?

b,=10,13m

L.=7,16m

Beregningene forenkles ved a la trekantlasten fordele seg som en jevnt fordelt last over
hele taket. Denne lasten legges sammen med den ordinzere snglasten S; og gir en total,
jevnt fordelt snglast.

y::SQ_Sl y:5.56ﬂ2

m

Sw er middelverdien til snglasten pa grunn av fonning,
omgjort fra trekantlast til en jevnt fordelt last:

(1)
Syi= \ 2 ) S, =1.965 L2
b, m>
Den totale snglasten pa terrassen:
EN
Stotar:=Sw+51 Siotar = 3-565 —
m
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VEDLEGG E2.1

VINDLAST

Referanser til standarer

[1] NS-EN 1991-1-4: Laster pa konstruksjoner - vindlast

NA.4.3.3(901.4)

Byggested pa lesiden av bratt terreng med fall stgrre enn 30° i vindretningen

Ulrik
riken n{545 m)

\ 930 m )

Qyjriken *= ata

Qylriken = 0.53

__ 360
Oy = Olylriken * ——

oy =30.371

30 *<opy;<40 °

H:=545m

8+ H=4.36 km

Dette gir:

Cy(2):=0.9

Lgvstakken

O gustakken ™= atan

moh.

Lbyggsted :=2.44 km

K;:=1.75

Kilde: Kartverket, Geovekst og kommuner

500

400

300 4 H = 545m

L = 930m

Apent omrade
skog

Terrengruhetskategori Il

(475 m—60 m)
1

\ 1150m )

aLsztak:k:en =0.346

: 360
O = systakken *——
™

oy =19.843

a; <30 °

Kilde: Kartverket, Geovekst og kammuner

8+H> Lbyggested

Apent omrade
skog
Tett bebyggelse
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NA.4.3.3(901.4)

Tab. NA.4.1

(4.4)

Tab. NA.4(901.1)

Tab. NA.4(901.2)
Tab. NA.4 (901.3)

(4.3)

NA 4.5

(4.7)

(NA.4.8)

Terrengruhetskategori Il
k,:=0.19 z5:=0.05 m
Zmini=4 M z:=12.75 m Zmin <Z < Zmax
Cr(z):=k,+In {i} Cr(z)=1.053
20

Vby:=26 1

s
Cdir :=1.0 Cseason :=1.0 Calt :=1.0 Cprob :=1.0

m

Vb:= Cdir = Cseason = C’alt = Cprob = VbO Vb=26 —

Vm(z):=C,(z)-Cr(z)-Vb

p=1.25 k_93
m

MENH mz2
qm(Z)-—E p-Vm(z)

9po (Z) = (1 +2 'Kp'Iv (Z)> *qpy (Z)

NA.4.3.2(2) V.6 Overgangsfaktor

Sone B: Il Sone A: |

Xb::3'9 km AnBA::2_1:1

Vm (z)=24.636 7~

kN

4 (2)=0.379 —

m

I,(z)=0.351

Qpo (2)

=1.311 k—]\;
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K3::1.05—%-(1.05—1.00) K;=1.022

kN
Qkast = 9po (Z) .K3 Qrast= 1.34 T
m
7.2 Formfaktorer for bygninger

Benytter Cpe,1o da dette gjelder dimensjonering av en bazerekonstruksjon.

Formfaktor vegger - vindfallsretning 0 grader (1)

Tab.7.1/Fig. 7.5 b, :=29490 mm d,=18310 mm Z —0.696
1
e;:=min (b;,2+z) e;=25.5m
CAI::_]"2 CBl::_O'S CCI:ZO
0.8—0.7 -
Cry=0.74+—2""L .(0.696—0.25 T
P 1-0.25 ( ) 11
— =
3 -
-_ [—
Cp,=0.759 = o[ e B
- 3
— =
e {031 25703 (0 606 0.95)) LU
\ 1-0.25 ) .

Gir vindlaster:

kEN
qa1:=Qgast* Car qa;=—1.608 R
m
kN
4B1=Qkast* Ch1 qp=—1.072 R
m
kN
4o1 = Qrast* Con 4c1=0 R
m
kN
4p1+=dkast* Cp1 qp1=1.018 =



kN
4p1°=Qrast* Crn 41 =—0.561 i

m
Formfaktor vegger - Vindfallsretning 90 grader (2)

Tab. 7.1/Fig. 7.5

b,:=18310 mm d,:=29490 mm i:0.432
2
ey:=min (by,2+z) e, =18.31 m
CA2 ::_1.2 CB2 = _0.8 002 = _0.5
Chps ::0.7+M-(0.432—0.25)
—0.25 D
LI
] a [ 4/5]
Cpe=0.724 j B
0.5—0.3 ‘ :
Chrs ::—.(0.3 +;-(0.432—0.25)\. e
\ 1-0.25
Cry=-—0.349
Gir vindlaster:
kN
qa2°= Qrast* Caz qa2=—1.608 T
m
kN
4B2*= kast*Cho qp=—1.072 5
m
kN
4o2+= Qrast* Coo qco=—0.67 -
m
kN
4p2:=Gkast *Cp2 dp2=0.971 -5
m
kN
qp2 = Qast* Cr2 qpe=—0.467 T
m

Formfaktor flatt tak med parapet

Tab. 7.2/Fig. 7.6
h,=0.328 m h:=12.422 m



2 -0.026 0.026 = 0.025
h
CF _—1 6 CII —O 2
CG:_ll CIQ——O2
CH:— —-0.7
Gir vindlaster:
kN
97 =qrast* Cr qr=-—2.144 —
m
kN
46=qkast*C ge=-1.474 —
m
kN
95 = Qast* Cr qg=-0.938 —
m
kN
411 =4ast*Cn q;;=0.268 —
m
kN
qr2= Qkast'CIQ g, =—0.268 T
m
F\_\I—Ieu /C‘ He/1p,
e/10 I | I 1
: e/4
eiz J -
H-/
12 — "
G/ ]
| / F //;

7.2.9 Innvendig vindtrykk

Etter punkt 7.2.9(6) Merknad 2 settes innvendig vindtrykk lik det ugunstigeste av
+0,2 og -0,3.



VEDLEGG E2.2

Tittel Side
1

Prosjekt Ordre Sign Dato
18-03-2020

Dataprogram: LastBeregning versjon 6.2.5 Laget av Sletten Byggdata AS
Standard NS-EN 1991-1-4: Vindlaster
Data er lagret pa fil:

1. Geometri
H 12422 mm
L1 18310 mm
Byggets lengde, L2: 29490 mm
H Takvinkel : 0,00 (grader)
Parapet: hp/h=0,026
—L1—

Vertikalsnitt
2. Vindhastighet

Fylke: Hordaland Kommune: Bergen Referansevindhastighet: 26 m/s
Byggested, hgyde over havet (m): 24 Calt: 1

Returperiode (ar):50 Cprob: 1

Arstidsfaktoren, Cseason: 1 hele aret

Vindretning (region): Bruker retningsfaktoren C-ret: 1
Basisvindhastighet: 26 m/s

Hgyde Z over grunnivaet: 12,75 m

BYGGESTEDETS TERRENGDATA
Terrengruhetskategori I1: Landbruksomrade, omrade med spredte smé bygninger eller treer.
Terrengruhetsfaktoren Kt: 0,19  Ruhetslengden Zo (m): 0,05 Zmin(m): 4 Vm (m/s): 27,37 Cr: 1,05

OVERGANGSONE

Terrengruhetskategori 1: Kystnar, opprert sjg. Apne vidder og strandsoner uten treer eller busker.
Terrengruhetsfaktoren Kt: 0,17  Ruhetslengden Zo (m): 0,01  Zmin(m): 2 Vm(m/s):31,61 Cr:1,22
Avstand mot vindretning fra byggested til grense for terrengkategoriendring Xb (m): 3900
Overgansonefaktor Cs(Xb): 1,04 Vm(z) : 28,4(lign NA.4(901.2/3))

TOPOGRAFI: NA.4.3.3 (901.4) Byggested pa lesiden av bratt terreng med fall stgrre en 30 grader i vindretningen.
Terrengformfaktor Co(z): 0,9  Turbulensfaktor Ki: 1,75

VKkast: 44,25 m/s
Qkast: 1,224 kN/m2
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Tittel Side

Prosjekt Ordre Sign

Dato
18-03-2020

3. Yttervegger
3.1 Utvendig vindlast

]
= —
— 1 ettt i Ll T
: E iy —p
3 —
7] [ ] !
= ] H E j E
3 —
3 —
—
3 1 E— —3
3 3 — —
E— —
— E —
1 P P P O P R
Fe/FH
Vindretning 0 grader. e=24844 mm Vindretning 90 grader. €=18310 mm
Vindinnfallsretning pa 0 grader.
A B C D E
Formfaktor Cpe,10 -1,20  -0,80 0,76 -0,41
Utvendig last (kN/m2) -1,47  -0,98 0,93 -0,51
Formfaktor Cpe,1 -1,40  -1,10 1,00 -0,41
Utvendig last (kN/m2) 1,71 -1.35 1,22 -0,51
Utstrekning (mm) 4969 13341 29490 29490
Vindinnfallsretning pé 90 grader.
A B C D E
Formfaktor Cpe,10 -1,20 -080 -050 0,72 -0,35
Utvendig last (kN/m2) -147 -098 -061 0,88 -0,42
Formfaktor Cpe,1 -1,40 -1,10 -050 1,00 -0,35
Utvendig last (kN/m2) -1,71  -135 -061 1,22 -0,42
Utstrekning (mm) 3662 14648 11180 18310 18310

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) -0,37 0,24
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Tittel

Side

Prosjekt Ordre Sign

Dato
18-03-2020

4 Overside av tak

Taktype: Flatt tak

L1=18310 mm L2=29490 mm

Cpe,10 Gjelder for hele bygget. (>=10m2)

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

Utstrekning (mm)
e=24844
e/4=6211
=0 | £/10=2484
1
Ef4 Cpe,10 | Last (kN/m2) | Hor.projeksjon (mm)
| F -1,59 -1,95 6211x2484
G -1,09 -1,34 17068x2484
H -0,70 -0,86 29490x9938
:D i | +/-0,20 | +/-0,24 29490x5888
5/
L~
F/
H
U Utstrekning (mm)
e=18310
beld e/4=4578
Fe } £/10=1831
ed10] I [ ] ]
B ai2 Cpe,10 | Last (kN/m2) | Hor.projeksjon (mm)
/ J F -1,59 -1,95 4578x1831
H G -1,09 -1,34 9155x1831
H -0,70 -0,86 18310x7324
L | +/-0,20 | +/-0,24 18310x20335

M




Tittel

Side

4

Prosjekt

Ordre

Sign

Dato
18-03-2020

Taktype: Flatt tak

L1=18310 mm

L2=29490 mm

Cpe,1 Gjelder for en lokal flate p& 1m2. Benyttes ved dimensjonering av limfuger, spikring, bandstal o.l.
Interpoleringsformel for belastet areal A mellom 1 og 10 m2 : Cpe = Cpe,1 + (Cpe,10 - Cpe,1) * log 10A

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

Utstrekning (mm)

£=24844
e/4=6211
e/10=2484
Cpe,l | Last (kN/m2) | Hor.projeksjon(mm)
F -2,19 -2,68 6211x2484
G -1,79 -2,19 17068x2484
H -1,20 -1,47 29490x9938
I +/-0,20 | +/-0,24 29490x5888

Fe/H
F H\"'\-\.\_\_

e10] |

H/

el

Utstrekning (mm)

e=18310
e/4=4578
e/10=1831
Cpe,1 | Last (kN/m2) | Hor.projeksjon(mm)
F -2,19 -2,68 4578x1831
G -1,79 -2,19 9155x1831
H -1,20 -1,47 18310x7324
I +/-0,20 | +/-0,24 18310x20335
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VEDLEGG E3.1

SEISMISK PAVIRKNING

Referanse til stan

darder

[1] NS-EN 1998-1: Allmenne regler, seismiske laster og regler for bygninger

KRITERIE 1
[1] Fig. NA.3(901)
[1] Tab NA.4(901)

[1] Tab NA.3.3

[1] 3.2.2.2

[1] NA.3.2.1(4)

KRITERIE 4
[1] 4.3.3.2.2
[1] NA.3.2.2.5
[1]5.3.3

[1] Tab. NA.3.3

[1] 3.2.2.5

Qg0 =0.85 (Bergen)

S
v7:=1.0 (Seismisk klasse II)
S:=1.0 (Grunntype A)

Dimensjonerende grunnakselrasjon

m
ag =77+ (0.8 ay05,) a,=0.68 —
S
a,-5=0.68 "
2
S
0.68 7 >0.49 7 Ikke OK.
S S
m m . .
0.68 _2<0.98 _— Kan dimensjoneres etter bestemmelsene
s S om lav seismisitet.
C,:=0.050 (Massivtre)
B:=0.2
q:=1.5
Tg:=0.18 To=0.2s Tp:=1.73s
H:=12.422 m
3
T,=C,-H" T,:=0.331 s

To<T,<Tp
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Tq
S;(Ty):=a,-S A
d< 1> T,

2.5
go S
q

/T
~——

m m
Sq(T))=0.685 7 > B-a,=0.136
S S

Sq(T1)>0.49 ™ Ikke OK.
S

KRITERIE 5

Kontrollerer kapasiteten ved @ sammenligne skjaerkraften som er i overkant av den
stive kjelleren fra jordskjelv med kraft fra vind og skjevstilling.

Betingelser
[1]4.2.3.3 Kriterier for regularitet i oppriss
L:=27.17m L,=L L,:=20.48 m
ﬂ:o.me ﬂgoso OK.
L L

L—Ly) _ 0.246 Mgo.m Tkke OK.
L, L,

Gar videre i beregningene som om kriterier for regularitet i oppriss er
oppfylt.

Horisontalkraft ved overkant av stiv kjeller

Masse til bygget (over kjeller

Kun overslagsberegninger for massen til bygget. Antall, lengder og dimensjoner er
satt som en omtrent verdi. Dimensjoner er hentet fra Solibri.

Sgyler

G,:=4.609 k—AS,-215 mm 315 mm-+2.15 m G,,=671.111 N
m
kN

Gyp:=4.609 —3-215 mm-+225 mm-2.15 m G,,=479.365 N

m
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kN

G 3:=4.609 —3-215 mm-+225 mm 2.15 m G,;3=479.365 N
m
kN
G, :=4.609 —3-215 mm-180 mm-2.15 m G,,=383.492 N
m
my=Gg+16+Gy16+G 516+ G,y 14 my,=31.446 kN
Bjelker
kg m
Gy =215 mm - 585 mm-+13.5 m-430 —3-9.81 — Gy, =7.163 KN
m s
kg m
Gpy:=215 mm 585 mm+13.5 m-430 —3-9.81 — Gp=7.163 KN
m s
kg m
G3:=215 mm - 585 mm-13.5 m-430 —= «9.81 —= Gy3=7.163 EN
m s
kg m
Gy =215 mm 495 mm-13.5 m 430 —3-9.81 — Gy, =6.061 kN
m s
mb::Gbl.6+Gb2.6+Gb3.6+Gb4.6 mb:165289kN

Tak og takterrasse

my:=(254 m” +151 m*) - 1.025 ﬂ2 m,=415.125 kN
m

Etasjeskillere LN

m,:=(192 m” +3-310.5 m”) - 2.595 — m,=(2.915.10%) kN

m

Baerende vegger

m,:=(216 m”)-1.147 ﬂ2 m,=247.752 kN

m

Heis- og trappesjakt av massivtre

my=(4-78.3 m”) 1.2 k_JZ my,=375.84 kN

m
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Sum masse

e (mg+my +my+m,+m,+my,) m=(4.231-10°) kg
9.81
2
s

Jordskjelv vs. vind og skjevstilling

[1]14.3.3.2.2 T,<2-T, A:=0.85

Materialfaktorer Ve bruddgrense = 1-15 Yepcr=1.0

Kraft fra vindpakjenning vind, =424 kN vind, =588 kN
Skjevstillingslast skjev,:=150 kN skjev,:=155 kN

(Kraft fra vind og skjevstilling er hentet fra beregninger gjort i FEM-design)

Horisontalkraft grunnet jordskjelv

Fy:=84(Ty) »me F,=246.295 kN

P3kjennng fra vind og skjevstilling sammenlignet med jordskjelv:

1.5 vind, + 1.05 - skjev,, - (M\anlzs kN > Fy,=246.295 kN
Yepcr )
1.5+ vind, + 1.05-skjevy-|(M\|:<1.069-103> kN > F,=246.295 kN
\ Yepcr )

Videre kapasitetskontroll kan utelates, om man ser bort fra bibetingelsene.
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2 - 7100 Global analyse

VEDLEGG E3.2

2.1 Globale kontroller

Equilibrium, Uldmate - Load case

Case Component Loads Reactions Ermor Case Component] Loads Reactions Error Case Comiponent Loads Reactions Error
[-] [] kh{m]) khi{m) [%&] [-] 1 ki(m) kM(m) [%a] [-1 il kN(m) KN{m) [%]
Egervekt Fx' 0 -0 T F= -2861 2861 0.00 My’ 3687 -3687 0.00
Fy' 0 0 i My’ -42397 42397 0.00 M -7311 7311 0.00
F=' -t474 5474 0.00 My’ 74033 -74033 0.00 Vind X- ' -280 280 0.00
Mx' -81012 Bio12 0.00 Mz’ i} i} o R a 0 S
My' 145934 146534 0.00 Skjevstilling x Fx' 150 -150 0.00 F a 0 S
Mz' 0 0 i Fy' i} i} o ' a a S
Mytbelast Fx' 0 -0 i Fz i} i} o My’ -2473 2473 0.00
Fy' 0 0 i My’ i} -0 o M 4420 -4420 0.00
F=' -25923 2923 0.00 My’ 1340 -1340 0.00 Vind ¥+ E' a 0 =
Mx' -42851 42851 0.00 Mz’ -2285 2285 0.00 R tel =1 0.00
My’ 76353 76353 0.00 Skievstilling y Fx' o -0 = B 0 0 -
Mz' 0 0 i Fy' 155 -155 0.00 ' -4355 4356 0.00
Snplast Fx' 0 -0 & Fz i -0 + My’ a -0 -
Fy' 0 -0 e My -1401 1401 0.00 M 14453 -14453 0.00
F=' -475 475 0.00 My’ i} o + Vind - = a a £
Mx' -7385 7385 0.00 Mz 4129 -4129 0.00 Ry =] L] 0.00
My' 13887 -13887 0.00 Vind X+ Fa' 424 -424 0.00 F a a £
Mz' 0 o0 i = i} o + ' Loa1 -GiDa1 0.00
Pafert egenlast Fx' 0 -0 : E= 0 o . My 0 47 -
Fy' 0 0 - My’ 0 -0 + M 14932 14982 0.00




VEDLEGG F

Bjelker

F. Bjelker
F1. Bjelke 4-4
F1.1 Mathcad
F1.2 Calculatis
F2. Bjelke 4-3
F2.1 Mathcad
F2.2 Calculatis
F3. Bjelke 4-2
F3.1 Mathcad
F3.2 Calculatis
F4. Bjelke 3-5
F4.1 Mathcad
F4.2 Calculatis
F5. Bjelke 3-4
F5.1 Mathcad
F5.2 Calculatis
F6. Bjelke 3-3
F6.1 Mathcad
F6.2 Calculatis
F7. Bjelke 3-1
F7.1 Mathcad
F7.2 Calculatis
F8. Bjelke 2-2
F8.1 Mathcad
F8.2 Calculatis
F9. Bjelke-sgyleforbindelse



VEDLEGG F1.1

BJELKE 4-4

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)
[4] NS-EN 1995-1-2: Brannteknisk dimensjonering

[5] Byggeteknisk forskrift (TEK17)

FORUTSETNINGER OG ANTAKELSER

[1] NA901 Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast

[1] NA.2.3 Partialfaktor for limtre:  ~,,:=1.15
Lengde: L:=7300 mm
Bjelketverrrsnitt: b:=215 mm h:=495 mm
Lastbredde: Lb:=3300 mm
Karakteristisk vindlast: Qoast = 1.34 ﬂQ
m
[3] Tab.6 Limtre GL30c:
p,, =430 k_93 g:=9.81 = =30 Y .
m S mm
Ey.05:=10800 A Jeook=2.5 N ; vk =35 2l 5
mm mm mm
E,ean =13000 N
mm
LASTER
Egenlast tak: gar:=1.025 ﬂz Lb 9ar=3-383 KN
m m
Egenlast bjelke: gpri=behep,-g 9y, =0.449 kv

m
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Permanent last:

kN
9k =9ar+ 9ok 9, =3.831 —
m
Snglast: 5,:=1.6 ﬂ-Lb 8,=5.28 kN
2 m
m
. ) kN
Vindlast: Vi =(0.240.3) * @ppsr + Lb v, =2.211 =— (trykk)
m
/Us‘k = (_0'7_0'2).qka8t.Lb 'Us'k.:—3.98 ﬂ (Sug)
m
BRUDDGRENSEKONTROLL
[2] Tab. NA.A1.1 Yys:=0.7 P, 4:=0.5 Py4:=0.2 (Snglast)
Yg.,:=0.6 Py ,:=0.2 Y9.,:=0 (Vindlast)
( 0.1 \
[1](3.2)  Hoydefaktor:  k,:=min|! 600%) 11 }l ky=1.019
Lastkombinasjoner
[1] Tab. 3.1 1. Kun egenlast kyvoq1:=0.6
kN
Pg1=1.35-g, Py =5.172 =
m
[1] Tab. 3.1 2. Egenlast og snglast k,oq2:=0.9
a) Pa2 = 135‘gk+ 1'05'814: pd2:10716 ﬂ
m
b) pd3:: 12'gk+ 1.5'Sk pd3: 12.518 ﬂ
m
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[1] Tab. 3.1 3. Egenlast, snglast og vindlast Epoas=1.1

a)  puu=1.35+g,+1.05-5,+1.05-0,, pay=13.038 V.
m
b)  pusi=1.2-gu+1.5+8,+1.05+v,, pus=14.839 Y.
m

Dimensjonerende fastheter

k; -k
fm.d::fm.k:'M fmd:23934 N2
M mm
kmod N
Je.00.a:=Feo0k : fe00.a=1.957
Tm mm
kmod N
Joa=For 2 fv.a=2.739
Tm mm

Dimensjonerende krefter
Benytter pd3 da pd5 er ca 18.5% hgyere, samtidig som kapasiteten
gker med 20%

L

My, =2 d38 My, =83.384 kN -m
L

V=t d; Vg =45.69 kN

[1]16.3.3 Vipping
Forutsetter at bjelken er gaffellagret (sikret mot rotasjon) om egen akse
ved oppleggene. Videre antar en at takterrassen vil sikre mot forskyvninger
pa tvers. k,.;:=1.0. Om bjelken ikke var sikret mot vipping mellom

oppleggene:
[1] Tab. 6.1 1,;:=0.9-7300 mm+2-h l;=7.56 m
0.78+b° N
Tm.criti=—————*Fp 05 O cerit=104.056

h- lef mm



fm.k

m.crit

Aretm = 0.537

relm "= relm

Areim < 0.75 kyii=1.0

[1] 6.1.6 Bgyekontroll

2
W= (o ': ) W=(8.78-10°) mm®
O dgi= Mpa o 1=9.497 Y
w mm2

_Imd___p397 <1.0 OK
kcrit'fm.d

[1]6.1.7 Skjaerkontroll

Sprekkfaktor for limtre:  k_,.:=0.67

bef::kcr'b
3.V

Td::ﬂ 7,=0.961 N
2-b,+h o

T4 _0351 <1.0 OK
v.d

[1] 6.1.5 Trykk vinkelrett pa fiberretning

Sgyledimensjon: by:=215 mm hy:=225 mm
Fe90.4:=VEaq
Aef = bs * hs
Fe90.4 N
0c.90.d°= < Oc.90.4=0.944

Aef mm



ko 99:=1.75 (Hviler p& enkeltopplegg, I,>2-h, limtre og 1 <400 mm)

_Te%0d  _go7g  <1.0 OK
kc.QO s fC.QO.d

BRUKSGRENSEKONTROLL
Nedbgyning
[1]Tab3.2 kg =0.6 (Klimaklasse 1) I::%-b-hg
[1]Tab 7.2 @yeblikkelig nedbgyning
5 L'
Gp=—2 . I §,=5.015 mm
384 E,on1
4
L
g9, [SR[E] 5,=6.911 mm
384 E, -1
4
-L
5 oo bR 5,=2.894 mm
384 E, 1
L
Wit =04+ 05+ 0, Wy, = 14.82 mm < R: 16.222 mm
Langtidsnedbgyning
5gfin = 59' <]. =+ kdef) 5gfm: 8.024 mm

5sfin = 58 ° (1 + ¢2.s ° kdef) 6sfin =7.74 mm
5'vfin = 511 * <¢0.v -+ 11)2.11 * kdef) 5'Ufin =1.736 mm

300
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BRANNDIMENSJONERING

[4] Tab 3.1
[5] § 11-3
[5] § 11-4

[4] 4.2.2(5)

Dimensjonerende forkullingshastighet for limtre:

Brannklasse 2
Brannmotstandstid R60: t:=60 min

kmod.fz' =1.0

[4] 2.3 (Merknad 2) v,/ 4:=1.0

[4] 4.2.2

Effektiv forkullingsdybde
ky:=1 t> 20 min
Aeharni=PBr*t

dy:=7 mm

def:: dchar.n+k0° dO def:49 mm

Dimensjon effektivt resttverrsnitt

bef‘fi ::b_2.def bef.fi: 117 mm

hef‘fi =h—1- def hef.fi: 446 mm

Dimensjonerende fastheter

N
fmdfz :=1.15 'fm.k fmdf1:345 =
mm
N
Joafi=115f fo.ai=4.025

B,:=0.7 mm

min
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Dimensjonerende krefter
(Verdier hentet fra Calculatis)
Md.maks.fi :=40.1 kN m

Vd.maks.fz' :=21.97 kN

[1]6.3.3 Vipping

0.78 bey fi’ N
Tm.crit.fi ’:M *Ey .05 T m.crit.fi = 34.201 -
heffz ° lef mm
T
AT'elm.fi:: = )‘Telm.fi: 0.937 0.75 <>‘relm.ﬁ< 1.4
O m.crit.fi

Eerit £i:=1.56 —0.75 « Ay, 45 Krit. i =0.858

[1]6.1.6 Bagyekontroll

boovohso
Wﬁ:—( ctsivhugs) W= (3.879:10°) mm’
6
M ,
T m.d.fi ::M Omd.fi— 10.338 L
W, 2
fi mm

__Tmdfi_ _0349 <1.0 OK
kcrit.fi * fm.d.fi

[1]16.1.7 Skjaerkontroll

bef = kcr * bef.fi

<3 : Vd.maks.f’i>

2. bef ° h’ef.fi



Tdfi _go34 <1  OK
fv.d.fi

Kan konkludere med at bjelken beholder tilstrekkelig beereevne ved en 60
minutters brann.
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VEDLEGG F1.2

project BYGG C page 1
Marthe Elise Leirvag element Bjelke 4-4 date  24.05.2020
system
l 9:=5.28 kN/m l LC3:snow load CEN > 1000m altitude
l 4.=3.38 kN/im l LC2:self weight
l q.=2.21 KN/m l LC1:wind load
79«7 field 1 iaN
[ »
= 7.300m i
section: wooden beam 21.5/49.5; material: GL30c; service class: service class 1; fire resistance class: R 60
utilization ‘ flexural stress analysis
. maments km] 12000 ) Myqa= 87.73 kNm fmk = 30.00 N/mm?
max M=87.73 [kKim] Nig = 0.00 kN fik= 19.50 N/mm?
Otd = 0.00 N/mm? fia= 15.26 N/mm?
Omyd = 9.99 N/mm? fmyd = 23.48 N/mm?
1 shear stress analysis
ol T Vg= 4155 kN fuk = 3.50 N/mm?
Tvd = 0.59 N/mm? fvd = 1.84 N/mm?
o shoar forc (4N] o - - -
e 4507 lateral torsional buckling analysis
Myqa= 87.73 kNm fmk = 30.00 N/mm?
e Ned = 0.00 kN fox = 24.50 N/mm?
¥ K Ocd = 0.00 N/mm? fea=  19.17 N/mm?
Omy.d = 9.99 N/mm? fmyd = 23.48 N/mm?
e flexural stress analysis fire
Myd= 40.10 kNm fmk = 30.00 N/mm?
Nig = 0.00 kN fik= 19.50 N/mm?
Otd = 0.00 N/mm? fra= 22.43 N/mm?
Omyd = 10.34 N/mm? foyd = 34.50 N/mm?
shear stress analysis fire
Vg= 19.29 kN fux = 3.50 N/mm?
Tvd = 0.55 N/mm? fud = 2.70 N/mm?
lateral torsional buckling analysis fire
Mysa= 40.10 kNm fmk = 30.00 N/mm?
Ned = 0.00 kN fox = 24.50 N/mm?
Ocd = 0.00 N/mm? fea= 28.18 N/mm?
Omyd = 10.34 N/mm? fmyd = 34.50 N/mm?
Winst = W[char]
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/500 14.6 13.1 90 %
wisin = W[char] + w[q.p.]*kdef
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/300 24.3 16.6 68 %
Whetfin = W[q.p.] + w[qg.p.]*kdef
field | Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/350 20.9 9.3 45 %
L/350
support reaction
load case category Kmoa | Av ‘ Bv
[kN]
wind load 0.9 8.07 | 8.07
0.00| 0.00
self weight 0.6 12.34 | 12.34
12.34 | 12.34
snow load CEN > 1000m altitude 0.8 19.27 | 19.27
0.00] 0.00
\alﬁ © 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2
Marthe Elise Leirvag element Bjelke 4-4 date  24.05.2020

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).

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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VEDLEGG F2.1

BJELKE 4-3

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)
[4] NS-EN 1995-1-2: Brannteknisk dimensjonering

[5] Byggeteknisk forskrift (TEK17)

FORUTSETNINGER OG ANTAKELSER

[1] NA901 Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast

[1] NA.2.3 Partialfaktor for limtre:  ~,,:=1.15
Lengde: L:=7300 mm
Bjelketverrrsnitt: b:=215 mm h:=495 mm
Lastbredde: Lb:=3100 mm
Karakteristisk vindlast: Qoast = 1.34 ﬂQ
m
[3] Tab.6 Limtre GL30c:
p,, =430 k_93 g:=9.81 = Forpi=30 - _
m S mm
Ey.05:=10800 A feoor=2.5 Al 3 vk =35 2 2
mm mm mm
E,ean =13000 N
mm
LASTER
Egenlast tak: 9ar=1.025 ﬂz-Lb 94,=3.178 Ll
m m
Egenlast bjelke: gpii=behep, g 9y, =0.449 kv

m
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Permanent last: 9 =9ar+ Gox 9,=3.626 ey
m
Snglast: 8,:=1.6 ﬂ-Lb 5, =4.96 kN
m’ m
. ) kN
Vlnd|aSt. Ut.k = (0.2+0.3) 'qk:ast'Lb Ut.k‘:2'077 _— (tFYkk)
m
V1= (=0.7=0.2) « @ppsr* Lb Vg =—3.739 ﬂ (sug)
m
BRUDDGRENSEKONTROLL
[2] Tab. NA.A1.1 Yys:=0.7 P, 4:=0.5 Py4:=0.2 (Snglast)
Yg.,:=0.6 Py ,:=0.2 Y9.,:=0 (Vindlast)
({600 mm\m )
[1] (3.2) Hgydefaktor:  k;:=min| 'T}' ,1.1}I k,=1.019
Lastkombinasjoner
[1] Tab. 3.1 1. Kun egenlast kyvoq1:=0.6
kN
Pa1+= 135'9]4: Pa1 =4.896 ——
m
[1] Tab. 3.1 2. Egenlast og snglast k,oq2:=0.9
a) pd2:: 135‘gk+ 1'05'814: pd2:10104 ﬂ
m
b)  pg3=1.2.g,+1.5-s, Dg3=11.792 kN

m
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[1] Tab. 3.1 3. Egenlast, snglast og vindlast Epoas=1.1

a)  Pgy=1.35-g,+1.05-5,+1.05-v, pas=12.285 FV.
m
b)  pusi=1.2:g,+1.5-5,+1.05-v,, pus=13.973 FV.
m

Dimensjonerende fastheter

k; -k
fm.d::fm.k:'M fmd:23934 i
M mm
kmod N
Je.00.a:=Feo0k : fe00.a=1.957
M mm
kmod N
Joa=For 2 fv.a=2.739
Tm mm

Dimensjonerende krefter
Benytter pd3 da pd5 er ca 18.5% hgyere, samtidig som kapasiteten
gker med 20%

L

Myy=2 d38 My, =78.548 kN -m
L

V=2 d; Vg =43.04 kN

[1]16.3.3 Vipping
Forutsetter at bjelken er gaffellagret (sikret mot rotasjon) om egen akse
ved oppleggene. Videre antar en at takterrassen vil sikre mot forskyvninger
pa tvers. k,.;:=1.0. Om bjelken ikke var sikret mot vipping mellom

oppleggene:
[1] Tab. 6.1 1,;:=0.9-7300 mm+2-h l;=7.56 m
0.78+b° N
Tm.criti=—————*Fp 05 O cerit=104.056

h- lef mm



[1] 6.1.6

[1]6.1.7

[1] 6.1.5

fm.k

3

)‘relm = )‘Telm =0.537
Om.crit
Mot < 0.75 k. =1.0
Boyekontroll
2
W= <b': ) W=(8.78-10°) mm
M
Oy i= —t o 1=8.946 1V
w mm

_Imd___p374 <1.0 OK
kcrit'fm.d

Skjeerkontroll

Sprekkfaktor for limtre:  k_,.:=0.67

bef::kcr'b
3.V

Td::ﬂ 7,=0.905 N
2-b,+h o

T4 _0331 <1.0 OK
v.d

Trykk vinkelrett pa fiberretning

Sgyledimensjon: by:=215mm  h
Fe90.4:=VEaq
Aef = bs * hs
Fe90.4 N
0c.90.d°= < 0c.90.4=0.89 5
Aef mm

=225 mm
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ko 99:=1.75 (Hviler p& enkeltopplegg, I,>2-h, limtre og 1 <400 mm)

_Tem0d  _g96  <1.0 OK
kc.QO s fC.QO.d

BRUKSGRENSEKONTROLL
Nedbgyning
[1]Tab3.2 kg =0.6 (Klimaklasse 1) I::%-b-hg
[1]Tab 7.2 @yeblikkelig nedbgyning
5 L'
Gp=2 . I 8,=4.747 mm
384 E,on1
4
L
S::L-L 0,=6.492 mm
384 E, 1
4
-L
5 oo bR 5,=2.719 mm
384 E, 1
L
Wit =04+ 05+ 0, Wi = 13.958 mm < —=14.6 mm
500
Langtidsnedbgyning
5gfin = 69 . <]. =+ kdef) 5gfm= 7.595 mm

5sfin = 53 ° (1 + ¢2.s ° kdef) 6sfin =7.271 mm

5'vfin = 511 * <¢0.v +¢2.v * kdef) 5'Ufin: 1.631 mm

300



BRANNDIMENSJONERING

[4] Tab 3.1
[5] § 11-3
[5] § 11-4

[4] 4.2.2(5)

Dimensjonerende forkullingshastighet for limtre:

Brannklasse 2
Brannmotstandstid R60: t:=60 min

kmod.fz' =1.0

[4] 2.3 (Merknad 2) 7,/ 4:=1.0

[4] 4.2.2

Effektiv forkullingsdybde
ky:=1 t> 20 min
Aeharni=PBr*t

dy:=7 mm

def:: dchar.n+k0° dO def:49 mm

Dimensjon effektivt resttverrsnitt

bef‘fi ::b_2.def bef.fi: 117 mm

hef‘fi =h—1- def hef.fi: 446 mm

Dimensjonerende fastheter

N
fmdfz :=1.15 'fm.k fmdf1:345 =
mm
N
Joafi=115f fo.ai=4.025

B,:=0.7 mm

min
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Dimensjonerende krefter
(Verdier hentet fra Calculatis)
Md.maks.fi = 40.77 kN m

Vd.maks.fi :=22.34 kN

[1]6.3.3 Vipping

0.78 bey fi’ N
Tm.crit.fi ’:M *Ey .05 T m.crit.fi = 34.201 -
heffz ° lef mm
T
AT'elm.fi:: = )‘Telm.fi: 0.937 0.75 <>‘relm.ﬁ< 1.4
O m.crit.fi

Eerit £i:=1.56 —0.75 « Ay, 45 Krit. i =0.858

[1]6.1.6 Bagyekontroll

2
boorioh ,e
Wﬁ:M W, =(3.879.10°) mm’
6
M g maks.fi N
O—m.d.fi::%m Tp.a.fi=10.511
fi mm

__Imdfi _ _g355 <1.0 OK
kcrit.fi * fm.d.fi

[1]16.1.7 Skjaerkontroll

bef = kcr * bef.fi

<3 * Vd.maks.f’i>

Ta.fi'=
2ebgpeheg g



Tdfi _po238 <1  OK

fv.d.fi

Kan konkludere med at bjelken beholder tilstrekkelig beereevne ved en 60
minutters brann.
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VEDLEGG F2.2

project BYGG C page 1
Marthe Elise Leirvag element Bjelke 4-3 date  24.05.2020
system
l 9:=4.96 kN/m l LC2:snow load CEN > 1000m altitude
l 4.=2.08 K/m l LC3:wind load
l 9:=3.64 kN/m l LC1:self weight
79«7 field 1 iaN
[ »
= 7.300m i
section: wooden beam 21.5/49.5; material: GL30c; service class: service class 2; fire resistance class: R 60
utilization ‘ flexural stress analysis
oo maments km] 12000 ) Myqa= 86.23 kNm fmk = 30.00 N/mm?
max M=86.23 [kKim] Nig = 0.00 kN fik= 19.50 N/mm?
Otd = 0.00 N/mm? fia= 15.26 N/mm?
7? Omyd = 9.82 N/mm? fmyd = 23.48 N/mm?
1 shear stress analysis
o] Va= 40.84 kN fuk = 3.50 N/mm?
Tvd = 0.58 N/mm? fvd = 1.84 N/mm?
o hear force ] e - - -
e 47 5 ) lateral torsional buckling analysis
Myqa= 86.23 kNm fmk = 30.00 N/mm?
T —— Ned = 0.00 kN fek= 24.50 N/mm?
S K Ocd = 0.00 N/mm? fea=  19.17 N/mm?
Omy.d = 9.82 N/mm? fmyd = 23.48 N/mm?
e flexural stress analysis fire
Myqa= 40.77 kNm fmk = 30.00 N/mm?
Nta = 0.00 kN fik=" 19.50 N/mm?
Otd = 0.00 N/mm? fra= 22.43 N/mm?
Omyd = 10.51 N/mm? foyd = 34.50 N/mm?
shear stress analysis fire
Va= 19.61 kN fuk = 3.50 N/mm?
Tvd = 0.56 N/mm? fud = 2.70 N/mm?
lateral torsional buckling analysis fire
Mya= 40.77 kNm fmk = 30.00 N/mm?
Nea = 0.00 kN fek= 24.50 N/mm?
Ocd = 0.00 N/mm? fea= 28.18 N/mm?
Omyd = 10.51 N/mm? fmyd = 34.50 N/mm?
Winst = W[char]
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/500 14.6 12.9 88 %
wisin = W[char] + w[q.p.]*kdef
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/300 24.3 17.7 73 %
Whetfin = W[q.p.] + w[qg.p.]*kdef
field | Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/350 20.9 10.9 52 %
L/350
support reaction
load case category Kmoa | Av ‘ Bv
[kN]
self weight 0.6 13.29 | 13.29
13.29 | 13.29
snow load CEN > 1000m altitude 0.8 18.10 | 18.10
0.00 | 0.00
wind load 0.9 7.59| 7.59
0.00] 0.00
\alﬁ © 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2
Marthe Elise Leirvag element Bjelke 4-3 date  24.05.2020

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).

© 2020 - Calculatis by Stora Enso - Version 2.37.0

storaenso 68



VEDLEGG F3.1

BJELKE 4-2

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

[4] NS-EN 1995-1-2: Brannteknisk dimensjonering
[5] Byggeteknisk forskrift (TEK17)

[6] SINTEF Byggforskserien, nr.421.051 Statikkformler for bjelker (2019)

FORUTSETNINGER OG ANTAKELSER

[1] NA.901 Klimaklasse: 1
[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast
[1] NA.2.3 Partialfaktor for limtre:  ~,,:=1.15
Lengde: L:=13500 mm l,:=7300 mm l,:=5650 mm
Bjelketverrrsnitt: b:=215 mm h:=495 mm
Lastbredde: Lb:=3350 mm
Karakteristisk vindlast: Qoast = 1.34 ﬂ2
m
[3] Tab. 6 Limtre GL30c:
Prm =430 kgg g:=9.81 22 Jmr=30 LQ
m ) mm
Eoos=10800 — N fow=25-N g =35 N
mm mm mm
E,ean=13000 N
mm
LASTER
Egenlast tak: 911:=1.025 MQ-Lb g1 =3.434 kY
m m
Egenlast bjelke: Gprx=beh-p,-g 9y, =0.449 Ll
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Permanent last:

9k=9rkt Gk
Snglast: s,=1.6 ﬂQ-Lb
m
Vindlast: V1 =(0.240.3) * @per + L
Vs = (_07 - 02) * Qrast * Lb
BRUDDGRENSEKONTROLL

[2] Tab. NA.AL.1

g.=3.883 FN
m
5,=5.36 IV
m
v =2.245 FV (trykk)
m
Ve =—4.04 Lo (sug)
m

¢0.S ::0.7 /(pl.s = 0-5 ¢2.S ::0-2 (Snﬁlast)
¢0.U = 0-6 d)l.v = 0-2 ¢2.’U = 0 (VInd'aSt)
( 0.1 \
[1]1 (3.2) Hgydefaktor: kj,:=min .(600%) ,1.1] k,=1.019
Lastkombinasjoner
[1] Tab. 3.1 1. Egenlast og snglast kroq1:=0.9
pdl:: 1.2'gk.+ 1'5.816 pd1:12'699 ﬂ
m
[1] Tab. 3.1 2. Alle laster Eppodoi=1.1

Daoi=1.2g,+1.58,+ 1.5y , Vs s Pap=14.719 ﬂ

m

3. Vind pa sngfritt tak (Igftekrefter)

kN
plﬂft:: 1.0‘gk+ 1'5.U8.k plﬂft:_2'177 —_—

m
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[6] Nr. 81

Ved lastkombinasjon 2 vil dimensjonerende materialfastheter vaere ca. 20%

hgyere enn ved kombinasjon 1, grunnet hgyere kmod. Samtidig er pd2
rundt 15% hgyere enn pd1. Det vil gi relativt like verdier, men regner videre
med lastkombinasjon 1 som dimensjonerende her.

Dimensjonerende krefter

Pa1 'l23 +Dar* l13>
8‘ <l1+l2>

o

M,=69.794 kN -m

—-M ol

R, = 2 n DPagi*t1
l, 2

—M ol

Ry:= 2 n Dq1°t2
l, 2

Ry=pg;+ (I, +15) —R; —R;

Vi=Ry

V,i=Ry

Vo=pg -4 —R,y

Vii=pg-ly— Ry

R

331::_1 MI::RI.;I;I_
Pa1
R

:1:2::_3 M3::R1.;1;2_
Pa1

Lastbilde

Ry

Skjerkraft- Vit i1 1 Y3
diagram Vaf | =] Ve

Moment-

diagram W RUng i

R,=36.791 kN

R;=23.522 kN

R,=104.141 kN

V,=55.913 kN

V,=48.228 kN

2
D41+,

2
Pqy T2

M,=53.295 kN -m

M, =46.363 kN -m
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[1] 6.3.3

[1] Tab. 6.1

[1] 6.1.6

VEd ‘=Imax <V1,V2,V3,V4> VEd:55'913 kN

Mpg:=max (M, My, M,) Mp,=69.794 kN -m

Dimensjonerende fastheter

k; -k
fm.d::fm‘k;'M fmd:23934 N
M mm
kmod N
fc.QO.d ::fc.QOk * : fc,g(),d =1.957 —_—
Tm mm
k:mod N
Joa=Foxe - fv.a=2.739
Tm mm
Vipping

Forutsetter at bjelken er gaffellagret (sikret mot rotasjon) om egen akse
ved oppleggene. Videre antar en at taket vil sikre mot forskyvninger pa
tvers. En mulighet for vipping er over midtopplegg med trykk i underkant,
regner konservativt den som en konsentrert last.

l.;=0.8+7300 mm+2-h l.;=6.83 m
2

Umcrit':M'Eo 05 Operit=115.178 L

. - . <

h' lef mm
Arelm:: fm.k ATelm:O'E)l
O m.crit
Arelmso'75 kcrit :=1.0
Bgyekontroll
(b ! h2 > 3

w=(8.78-10°) mm
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M
i o ,=7.949 Y

w mm

Om.d*=

;&:0.332 <10 OK

crit *Jm.d

[1] 6.1.7 Skjeerkontroll

Sprekkfaktor for limtre:  k,,.:=0.67

bef:: kcr' b
3.V

Td::—< Ed) Td: 1.176 N
2:bepeh mm”

Td _0.420 <10 OK
fv.d

[1] 6.1.5 Trykk vinkelrett pa fiberretning
Trykk vinkelrett pa fiberretningen blir ikke kontrollert i Calculatis

Sgyledimensjon: b;:=215mm  h,:=180 mm

Dimensjonerende opplagerkraft ved midtopplegg:

F. 0.0 =Ry

A, p=bg+ (hy+60 mm)

Fe90.a N
0c.90.d*= 4 O-c.90.d:2'018

Aef mm

k.o90:=1.75 (Hviler p& enkeltopplegg, 1,>2-h, limtre og <400 mm)
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Tesod  _g589 <1.0 OK

kc‘QO *Jc.90.d

Dimensjonerende opplagerkraft ved endeopplegg:

F.90.4.=Ry

A,po=bge (hy+30 mm)

F
T 00 = c.90.d.e Ty o0.d= 2.018 N
Aef.e mm
kego=1.75 (Hviler p& enkeltopplegg, I,>2-h, limtre og 1 <400 mm)

Tesode  _938 <1.0 OK

kc‘QO i fc.90.d

Loftekrefter
Bjelken ma festes slik at lgftekreftene kan overfgres til sgylene og at
kreftene fgres videre ned til fundamentene.

kN
Qoft = 9r* 0.9+ v, 4+ 1.5 Qe =—2.566 —
m
BRUKSGRENSEKONTROLL
Nedbgyning
[1]Tab3.2 k4 p:=0.6 (Klimaklasse 1) I::%-b-h3

Forenkler og benytter formel for en kontinuerlig bjelke med to like spenn
med jevnt fordelt last. Setter lengden lik det lengste spennet. Kontrolleres i
Calculatis, forventer da noe avvik.
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[1]Tab 7.2 @yeblikkelig nedbgyning

4
.l
AR Lk 5,=2.11 mm
185 E, 1
1 spoly’
=t L 5,=2.913 mm
185 E, .1
1 Vel *
pm——e b 1 5,=1.22 mm
185 E, ..
ll
Wipeti=0g+0,+9, Wi,y =6.242 mm < —14.6 mm
500
Langtidsnedbgyning
5gfm = 59' <1 +kdef) 5gfm: 3.376 mm

Ostin =05 (L+1by = kyep) Oyfin=3.262 mm

5vfin:: 51}' <¢0‘v+¢2‘v'kdef> 5vfzn20732 mm

!
Wi, 3= 8 g fin + Ospin + O fin Wy, =7.369 mm < 3010 =24.333 mm

BRANNDIMENSJONERING

[4] Tab 3.1 Dimensjonerende forkullingshastighet for limtre:  3,,:=0.7 mm

min
[5] § 11-3 Brannklasse 2

[5]§11-4 Brannmotstandstid R60: t:=60 min
[4] 4.2.2(5) kmodfz = 1.0

[4] 2.3 (Merknad 2) v, 4:=1.0
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[4] 4.2.2

[1] 6.3.3

Effektiv forkullingsdybde
ky:=1 t> 20 min
Aeharn=0n-t

dy:=7 mm

def:: dchar.n+k0‘ d() def:49 mm

Dimensjon effektivt resttverrsnitt
bef.fi ::b—2°def beffl:117 mm

hef.fi i=h—1-. def h‘ef.fi: 446 mm

Dimensjonerende fastheter

N
fm.d.fi ::1'15'fm.k fm.d.fi:34'5
mm
N
fv.d.fi =1.15+f, f’u.d.fi:4'025
mm

Dimensjonerende krefter
(Verdier hentet fra Calculatis, det er gjort overslagsberegning for kontroll)
Md.maks.fi = 36-08 . kN m

Vd.maks.fi :=28.9 kN

Vipping
2
0.78 + by ; N
O m.crit fi '_M'Eo,og, a-m.crit.fi:37'856
heffz * lef mm
Sk
Arelm.ﬁ g Arelm.fz' =0.89 0.75< Arelm.fi <l.4
O-m.crit.f'i
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kcrit.fi = 1'56_0'75'>"r'elm.fi kCTltf1:0892

[1]6.1.6 Bayekontroll

2
borvoh o
Wfi’:M Wﬁ:<3.879-106> mm’
6
M § maks.fi N
Tomd fi ::%Sﬁ O fi=9-302 -
fi mm

_ Tmdfi  _p302 <1.0 OK
kcrit.fi * fm.d.fi

[1]6.1.7 Skjaerkontroll

bef = kcr * bef.fi

<3 hd Vd.maks.fi>

Td.fi*=
2ebgpehegy;

Tdfi 9308 <1  OK
fv.d.fi

Kan konkludere med at bjelken beholder tilstrekkelig baereevne ved en 60
minutters brann.



VEDLEGG F3.2

project BYGG C page 1
Marthe Elise Leirvag element Bjelke 4-2 date  24.05.2020
system
l 9,=5.36 kN/m l =5.36 kN/m l LC4:snow load CEN > 1000m altitude
l q.=3.43 kN/m l =3.43 KN/m l LC3:self weight
l a.=2.25 kN/m l =225 kiNim l LC1:wind load
l 3,=0.50 kN/m l +=0.50 kN/m l LC2:self weight CLT
i field 1 PN field 2 i
77 7
[ ol |
= 7300 m o 5.650 m i
section: wooden beam 21.5/49.5; material: GL30c; service class: service class 1; fire resistance class: R 60
utilization ‘ flexural stress analysis
0o 7555 Myq= -76.85 kNm foxk = 30.00 N/mm?
e =BT k] Nia = 0.00 kN fic= 19.50 N/mm?2
. Otd = 0.00 N/mm? fra= 15.26 N/mm?
oo _ Omyd = 8.75 N/mm? foyd = 23.48 N/mm?2
I e o - o shear stress analysis
o] Va= 54.64 kN fuk = 3.50 N/mm?
Tyd = 0.77 N/mm? fvd = 1.84 N/mm?
10000 hearforce (kN =-61.57 [kN]
e 253 10 lateral torsional buckling analysis
‘ Mys= -76.85 kNm fmx=  30.00 N/mm?
vt ' Ned = 0.00 kN fox=24.50 N/mm?
N v K Ocd = 0.00 N/mm? foa=  19.17 N/mm?
7 Omyd = 8.75 N/mm? foyd = 23.48 N/mm?
e flexural stress analysis fire
Myq= -36.33 kNm foxk = 30.00 N/mm?
Nta = 0.00 kN fik=  19.50 N/mm?
Otd = 0.00 N/mm? fia= 22.43 N/mm?
Omyd = 9.37 N/mm? fmyd = 34.50 N/mm?2
shear stress analysis fire
Va= 26.16 kN fux = 3.50 N/mm?
Tyd = 0.75 N/mm? fua = 2.70 N/mm?
lateral torsional buckling analysis fire
Myq= -36.33 kNm foxk = 30.00 N/mm?
Ned = 0.00 kN fox=24.50 N/mm?
Ocd = 0.00 N/mm? fca= 28.18 N/mm?2
Omyd = 9.37 N/mm? fmyd = 34.50 N/mm?2
Winst = W[char]
field | Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/500 14.6 8.2 56 %
0.6 | L/500 11.3 2.3 21 %
wsin = W[char] + w[q.p.]*kdef
field Kef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/300 24.3 104 43 %
2 0.6 | L/300 18.8 2.8 15 %
Whetfin = W[g.p.] + w[q.p.]*kdef
field | Kger limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/350 20.9 5.7 27 %
L/350
2 0.6 | L/350 16.1 1.2 7%
L/350
\alE © 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2

Marthe Elise Leirvag element Bjelke 4-2 date  24.05.2020

support reaction

load case category Kmod | Av ‘ By ‘ Cv

[kN]

wind load 0.9 6.50 | 18.41| 4.16
0.00| 0.00| 0.00

self weight CLT 0.6 145| 410 0.93
145| 4.10| 0.93

self weight 0.6 9.94| 28.13| 6.35
9.94 | 2813 | 6.35

snow load CEN > 1000m altitude 0.8 16.81 | 43.96 | 13.49
-1.28| 0.00 | -3.56

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).

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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VEDLEGG F4.1

BJELKE 3-5

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)
[4] NS-EN 1995-1-2: Brannteknisk dimensjonering

[5] Byggeteknisk forskrift (TEK17)

[6] SINTEF Byggforskserien, nr.421.051 Statikkformler for bjelker (2019)

FORUTSETNINGER OG ANTAKELSER
[1] NA901 Klimaklasse: 1
[1] Tab. 2.1 Lastvarighetsklasse for nyttelastt: Halvarslast

[1] NA.2.3 Partialfaktor for limtre:  ~,,:=1.15

Lengde: L:=13500 mm l,:=6550 mm l,:=6700 mm
Bjelketverrrsnitt: b:=215 mm h:=585 mm
Lastbredde: Lb:=3300 mm

[3] Tab.6 Limtre GL30c:

P i=430 k_gg g:=9.81 Forri=30 -
m S mm
E o5:=10800 Al Jeoor=2.5 Al for=3.5 il
mm mm mm
E,oan = 13000 L2
mm
LASTER
Egenlast dekke: 9q:i=2.595 M-Lb gq=38.564 kv
m’ m
Egenlast bjelke: gpii=behep,-g 9. =0.531 LA
m
Permanent last: 9 =91+ 9ok 9,=9.094 ey
m

Punktlast fra fasade: g;:=1 M-Lb 9r=3.3 kN
m
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Nyttelast: qr:=2.0 -Lb q,=6.6 —
m’ m
BRUDDGRENSEKONTROLL
[2] Tab. NA.A1.1 :=0.7 ,:=0.5 15:=0.3 (Nyttelast kategori A)
r 6|\
[1] (3.2) Hgydefaktor: k;,:=min .{M\. , 1.1 k,=1.003

W h J )

Lastkombinasjoner

[1] Tab. 3.1 1. Egenlast og nyttelast k,.0q:=0.8

pdl = 12.gk+ 15'qk pd1:20813 ﬂ
m
[6] Nr. 81 Dimensjonerende krefter h . &
% X5
3 3 Lastbilde TR H l
Mo e <Pd1 by +par-ly > R} R, TR
2°— |
8 . <l1 + l2> :
Skjaerkraft- Vit I[\-.\x [ 11 V3

diagram V | = =V,
M,=114.23 kN -m i

Moment-

diagram \\_V RUIINA A

M N
Ry=__24Puth R,=50.722 kN
I, 2
M b
Ry=_2 4 D% Ry=52.674 kN
L, 2
Vi=R,



[1] 6.3.3

Vo=pg-lL—Ry V,=85.602 kN

Vyi=pgi+ly— Ry V,=86.772 kN

R T

x, =1 M1::R1-:I:1—pd1 ! M1:61.807 kKN -m
Pa1
R T,

Zyi= 8 My:=R, -z, — 272 M,=61.716 kN +m
Pa 2

VEd =max <V1,V2,V3,V4> VEd:86'772 kN

Mpg;:=max <M1,M2,M3> Mg;=114.23 kN -m

Dimensjonerende fastheter

ky -k
fm.d::.fm‘k:'M fmd:20922 N
Tm mm
kmod N
fc.QO.d ::fc.QOk . fc,go,d =1.739 —
M mm
Ko N
fv.d ::fv.k' d fv.d:2-435
Tm mm
Vipping

Forutsetter at bjelken er gaffellagret (sikret mot rotasjon) om egen akse
ved oppleggene. Videre antar en at etasjeskilleren t vil sikre mot
forskyvninger p& tvers. En mulighet for vipping er over midtopplegg med
trykk i underkant, regner konservativt den som en konsentrert last.
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[1] Tab. 6.1

[1] 6.1.6

[1] 6.1.7

l=0.8+6750 mm+2-h l,;=6.57 m

2
0.78+b
Om.crit*= < > 'E0,05 Om.crit— 101.315
hely
Sk
)‘relm = = >‘relm =0.544
Om.crit
Aretm <0.75 kcrit:: 1.0
Bgyekontroll
2
W= <b'6h ) Ww=(1.226-10") mm
M
Om.d'= =i Om.qa=9.315 N
w mm
%:0.445 <1.0 OK

crit *Jm.d

Skjeerkontroll

Sprekkfaktor for limtre:  k_,.:=0.67

bef::kcr b
3.V

Tq:= < Ed) Tq= 1.545 N
2:b-h mm

Td _0634 <10 OK

mm

3
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[1] 6.1.5

Trykk vinkelrett pa fiberretning
Trykk vinkelrett pa fiberretningen blir ikke kontrollert i Calculatis

Sgyledimensjon: by:=215 mm  h,:=225 mm

Dimensjonerende opplagerkraft ved midtopplegg:

F.90.a=Ry

A.p=bge (hy+60 mm)

F
T 000 ¢.90.d . onq=2.-813 N
Aey mm
k.g9:=1.75 (Hviler pé enkeltopplegg, I,>2-h, limtre og 1 <400 mm)

_ Teo0d 924 <1.0 OK
kc.QO ? fC.QO.d

Dimensjonerende opplagerkraft ved endeopplegg:

F.90.4.=Rs3

At ei=bge (hy+30 mm)

F
T g0de = c.90.d.e T o0 = 2813 N
Aef.e mm
ke90:=1.75 (Hviler p& enkeltopplegg, 1,>2-h, limtre og 1<400 mm)

_Tesvde  _g316  <1.0 OK
kc.90 ! fc,QO.d

84



BRUKSGRENSEKONTROLL

Nedbgyning

[1]Tab3.2 k4 s:=0.6 (Klimaklasse 1) I:=—_.b-h

Forenkler og benytter formel for en kontinuerlig bjelke med to like spenn
og jevnt fordelt last. Setter lengden lik det lengste spennet. Kontrolleres i
Calculatis, forventer da noe avvik.

[1]Tab 7.2 @yeblikkelig nedbgyning

0
5=l 11, 9% 5,=2.124 mm

7185 E,pgntl

20
qzi-qk# 0,=1.542 mm
185 E,un-l
ly
Winst*= 5g + 5q Winst = 3.666 mm < =13.4 mm
500
Langtidsnedbgyning
8gfini=0g" (1+kKgep) 8 gfin=3.399 mm
Ogfin'=0g* (1+ty-Kuep)  O4pin=1.819 mm
ly
Wip = 5gfin+5qfin wfm:5218 mm < =22.333 mm
300
BRANNDIMENSJONERING
[4] Tab 3.1 Dimensjonerende forkullingshastighet for limtre:  3,,:=0.7 an’
min

[5] § 11-3 Brannklasse 2

[5]§11-4 Brannmotstandstid R60: t:=60 min
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[4] 4.2.2(5)  K,ppa.i=1.0

[4] 2.3 (Merknad 2) v, 4:=1.0

[4] 4.2.2

[1] 6.3.3

Effektiv forkullingsdybde
ky:=1 t> 20 min
Aeharn=Pn-t

dy:=7 mm

def:: dchar.n+k0' dO def:49 mm

Dimensjon effektivt resttverrsnitt
beffz ::b_2.def beffz:117 mm

hef.fi i=h—1 .def heff1:536 mm

Dimensjonerende fastheter

N
Jm.afi=1.15<fr Jm.dfi=34.5 -
mm
N
Joapi=115+f, fo.ai=4.025
mm
Dimensjonerende krefter
(Verdier hentet fra Calculatis)
Md.maks.fi :=64.41 kN -m
Vd.maks.ﬁ :=48.3 kN
Vipping
2
0.78+b,f 1; N
O m.crit.fi ::<—6fﬁ> 'E0,05 Om.crit.fi— 32.746 >
hef.fi ° lef mm
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[1] 6.1.6

[1] 6.1.7

Fmk
)‘relm.fi:: I il Arelm.fi:0‘957 0'75<>‘relm.ﬁ<1'4

O-m.crit.fi

kcrit.fz’ :=1.56—0.75- Arelm.fz’ kcrit.fi =0.842

Bayekontroll
boosohse
Wﬁ:zw W= (5.602-10°) mm’
M .
g7 maks i Oy =11.497 N _
fi mm

__Imdfi _ _p396 <1.0 OK
kcrit.fi ° fmdfz

Skjeerkontroll

bef i= kcr * bef.fi

(3 Viamaks.fi)
T4 fii=———————
2ebopehegy

Tdfi _g428 <1 OK
fv.d.fi

Kan dermed konkludere med at bjelken beholder tilstrekkelig bzereevne

ved en 60 minutters brann.
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VEDLEGG F4.2

project BYGG C page 1
Marthe Elise Leirvag element Bjelke 3-5 date  24.05.2020
system
l 9.=6.60 kN/m l 9,=6.60 kN/m l LC3:live load cat. A: residential
P=3.30 kN P=3.30 kN
1 LC2:self weight
q.=8.56 kKN/m l q.=8.56 kN/m
L 4 L 4
l 4.=0.59 kN/im l 4:=0.59 kNim l LC1:self weight CLT
Faa) field 1 PN field 2 PiaN
7 A 7
T e N
I~ 6.550m o 6700m o
section: wooden beam 21.5/58.5; material: GL30c; service class: service class 1; fire resistance class: R 60
utilization flexural stress analysis
s momen o vttt ] My,q = - kNm fmk = 30.00 N/mm?
max M=74.18 [kNm] 1 1 1 15
oo ] Nia = 0.00 kN fik= 19.50 N/mm?
Otg = 0.00 N/mm?2 fia= 13.57 N/mm?
, ) Omyd = 9.06 N/mm? foyd = 20.87 N/mm?
= o l”/ﬂj—man:z:' &y .
T St 7 - shear stress analysis
Vo= 7258 kN fox= 350 N/mm?
10000 shear force W} mna-sazs Tvd = 0.87 N/mm? fua = 1.63 N/mm?
o ‘ A lateral torsional buckling analysis
- _ L] My,g = - kNm fok = 30.00 N/mm?
k. %f ) 7z 111.15
" ‘ Ned = 0.00 kN fox = 24.50 N/mm?
o] Ocd = 0.00 N/mm? fea=  17.04 N/mm?
Omyd = 9.06 N/mm? fmyd = 20.87 N/mm?
flexural stress analysis fire
Myd = -68.34 kNm fmk = 30.00 N/mm?
Nig = 0.00 kN fik= 19.50 N/mm?
Otd = 0.00 N/mm? fia= 22.43 N/mm?
Omyd = 12.20 N/mm? fmyd = 34.50 N/mm?
shear stress analysis fire
Vg= 4524 kN fuk = 3.50 N/mm?
Tyd = 1.08 N/mm?2 fudg = 2.70 N/mm?
lateral torsional buckling analysis fire
Mygs= -68.34 kNm foxk = 30.00 N/mm?2
Ned = 0.00 kN fex = 24.50 N/mm?
Ocd = 0.00 N/mm? fca= 28.18 N/mm?
Omyd = 12.20 N/mm? fmyd = 34.50 N/mm?2
Winst = W[char]
field | Kaer limit Wiimit Woalc. ratio
[] [mm] [mm]
1 0.6 | L/500 13.1 4.3 33 %
2 0.6 | L/500 13.4 4.8 36 %
win = W[char] + w[q.p.]*kdef
field | Kaef limit Wiimit Wealc. ratio
[l [mm] [mm]
1 0.6 | L/300 21.8 5.8 27 %
2 0.6 | L/300 22.3 6.6 29 %
Whetfin = W[g.p.] + W[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/350 18.7 4.2 22 %
L/350
2 0.6 | L/350 19.1 4.8 25 %
L/350
\alE © 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2

Marthe Elise Leirvag element Bjelke 3-5 date  24.05.2020
support reaction
load case category Kmod | Av ‘ By ‘ Cv
[kN]
self weight CLT 0.6 144 | 490 1.50
144 | 490 | 1.50

self weight 0.6 24.16 | 70.89 | 24.96

24.16 | 70.89 | 24.96
live load cat. A: residential 0.8 18.94 | 54.66 | 19.31

-2.86| 0.00] -2.61

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).

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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VEDLEGG F5.1

BJELKE 3-4

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)
[4] NS-EN 1995-1-2: Brannteknisk dimensjonering

[5] Byggeteknisk forskrift (TEK17)

FORUTSETNINGER OG ANTAKELSER

[1] NA901 Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast

[1] NA.2.3 Partialfaktor for limtre:  ~,,:=1.15

Lengde: L:=7300 mm
Bjelketverrrsnitt: b:=215 mm h:=585 mm
Lastbredde: Lb:=3300 mm

[3] Tab.6 Limtre GL30c:

=430 k_93 g:=9.81 2 =30 -
m S mm
Bog5i=10800 ——  foop=25 - f =35
mm mm mm
E,.. :=13000 2
mm
LASTER
Egenlast etasjeskiller: gq:i=2.595 ﬂ-Lb gq=38.564 LAl
m’ m
Egenlast bjelke: Gpri=behep, g 9y =0.531 Ll
m
Permanent last: 9 =9ar+ 9ok 9,=9.094 kY

m
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Nyttelast: q,:=2.0 kv

-Lb
2
m
BRUDDGRENSEKONTROLL
[2] Tab. NA.A1.1 :=0.7 ,:=0.5 15:=0.3
( 0.1
[1](3.2)  Hoydefaktor:  k,:=min|{800. ™M) 4 4|
W h ) )
Lastkombinasjoner
[1] Tab. 3.1 1. Egenlast og nyttelast k. .0q:=0.8
pdl = 12.9k+ 15'qk pd1:20813 ﬂ
m
pd2:: 13.gk+ 105'qk pd2:18752 ﬂ
m
Dimensjonerende fastheter
k-k
fm.d::fm.k'M fmd:20922 b
v mm
Ko N
Je00.a:=Jc.ook" d Je.00.a=1.739 —
Yy mm
koo N
fv.d ::fv.k' d fv.d:2'435
T mm
Dimensjonerende krefter
L2
M= Pt My, =138.64 kN -m
L
V=L d12 Vpy="T75.967 kN

Qk:6-6 k_N

(Nyttelast kategori A)

k,=1.003
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[1]6.3.3 Vipping
Forutsetter at bjelken er gaffellagret (sikret mot rotasjon) om egen akse
ved oppleggene. Videre antar en at etasjeskilleren vil sikre mot
forskyvninger pa tvers. k,,.,;:=1.0. Om bjelken ikke var sikret mot vipping

mellom oppleggene:

cri

[1] Tab. 6.1 [.;:=0.9-7300 mm+2-h leg=T7.74 m
0.78+b N
m.crit ‘= : 'E0.05 O-m.crit:86
h' lef mm2
)‘relm = fm.k )"relm =0.591
Om.crit
ArelmSO'75 kcrit = ]_.0

[1]6.1.6 Bgyekontroll

2
W= <b': ) w=(1.226-10") mm”
T di= Miga o =11.305 Y
w mm
g,

%:0.54 <1.0 OK

crit*Jm.d

[1]6.1.7 Skjaerkontroll

Sprekkfaktor for limtre:  k_,.:=0.67

bef:: kCT'b
3.V

Tyi= (8- Visa) r=1.352 &
2 bef'h’ mm




[1] 6.1.5 Trykk vinkelrett pa fiberretning

Sgyledimensjon: b;:=215mm  h,:=225 mm
Fe90.0:=VEq
Aef = bs * hs
F
T g0.0°=—d Oc90.a=1.57 N
Aef mm
k.g9:=1.75 (Hviler pd enkeltopplegg, I,>2-h, limtre og 1<400 mm)

__Ted  _g516 <1.0 OK
kc.QO i fc.9o.d

BRUKSGRENSEKONTROLL
Nedbgyning
[1]Tab3.2 kg :=0.6 (Klimaklasse 1) 1::%.13-}5’
[1]Tab 7.2  @yeblikkelig nedbgyning
It
5=l 9T 5,=7.211 mm
384 E, -1
4
L
S= . I 5,=5.234 mm
384 E,on-1
L
Wit i=04+0, Wi =12.445 mm < ——=14.6 mm
500
Langtidsnedbgyning
5gfin = 59' <1 + kdef) 5gfm: 11.538 mm

6qfin:: 5q’ <1 +,¢J2'k:def> (Squ:6176 mm



L

BRANNDIMENSJONERING
[4] Tab 3.1 Dimensjonerende forkullingshastighet for limtre:  3,,:=0.7 mm
min

[5] § 11-3 Brannklasse 2
[5]§11-4 Brannmotstandstid R60: t:=60 min
[4] 4.2.2(5) kmod‘fi = 1.0

[4] 2.3 (Merknad 2) 7,/ 4:=1.0

[4] 4.2.2 Effektiv forkullingsdybde
ky:=1 t> 20 min
Aeharn =01
dy:=7 mm

def:: dchar.n-l'kO' dO def:49 mm
Dimensjon effektivt resttverrsnitt
bef.fi ::b—2°def beff1:117 mm

hepsir=h—1-d; h ;=536 mm

Dimensjonerende fastheter

N
fm.d.fi ::1'15'fm.]g fmdfz:345 5
mm
N
fv.d.fz' ::1'15'fv.k f’u.d.fi:4-025
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[1] 6.3.3

[1] 6.1.6

[1] 6.1.7

Dimensjonerende krefter
(Verdier hentet fra Calculatis)
Md.maks.fi = 82.94 kN m

Vd.maks.fz' :=45.45 kN

Vipping

0.78+ by pi N
O m.crit.fi ::M'Eo_% O m.crit.fi = 27.796 —

hef.fi * lef mm
1 fmk A A 1.4

Arelm.fi R | Awelm.fi =1.039 0.75< relm.fi <l

O m.crit.fi
kcrit.fz' =1.56—-0.75- Arelm.fz' kcrit.fi =0.781
Boyekontroll

2
bivoeh ¢o
Wfi:: < ef.fi * lef.fi > sz': <5.602 . 106> mm3
6
M .

e i Lmabs fi oagi=14.805

W

fi mm
Tmdfi__ _p55 <10 OK

kcrit.fi * fm.d.fi
Skjeerkontroll

bef = kcr * bef.fi

<3 < Vd.maks.f’i>

2ebepehey i
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Tdfi _0.403 <1 = OK
fv.d.fi

Kan konkludere med at bjelken beholder tilstrekkelig beereevne ved en 60
minutters brann.
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VEDLEGG F5.2

project BYGG C page 1
Marthe Elise Leirvag element Bjelke 3-4 date  24.05.2020
system
l 94=6.60 kN/m l LC3:live load cat. A: residential
l 9.=8.56 KNim l LC2:self weight
l 4.=0.59 kn/im l LC1:self weight CLT
,;«7 field 1 b
g 77
N N
I~ 7.300m i
section: wooden beam 21.5/58.5; material: GL30c; service class: service class 1; fire resistance class: R 60
utilization ‘ flexural stress analysis
oo maments km] 112000 ) Mya= 134.90 kNm fmk = 30.00 N/mm?
max =134 90 (k] Nig = 0.00 kN fik=" 19.50 N/mm?
_ Otd = 0.00 N/mm? fia= 13.57 N/mm?
7 Omyd = 11.00 N/mm? fmyd = 20.87 N/mm?
1 e shear stress analysis
. Va= 62.07 kN fuk = 3.50 N/mm?
Tvd = 0.74 N/mm? fua = 1.63 N/mm?
“ lateral torsional buckling analysis
Mya= 134.90 kNm fok= 30.00 N/mm2
e Ned = 0.00 kN fek= 24.50 N/mm?
T Ocd = 0.00 N/mm? fea= 17.04 N/mm?
™ Omyd = 11.00 N/mm? fmyd = 20.87 N/mm?2
- flexural stress analysis fire
Mysa= 82.94 kNm fmk = 30.00 N/mm?
Nta = 0.00 kN fik=" 19.50 N/mm?
Otd = 0.00 N/mm? fra= 22.43 N/mm?
Omyd = 14.80 N/mm? foyd = 34.50 N/mm?
shear stress analysis fire
Va= 3877 kN fuk = 3.50 N/mm?
Tvd = 0.93 N/mm? fua = 2.70 N/mm?
lateral torsional buckling analysis fire
Mya= 82.94 kNm fmk = 30.00 N/mm?
Nea = 0.00 kN fek= 24.50 N/mm?
Ocd = 0.00 N/mm? fea= 28.18 N/mm?
Omyd = 14.80 N/mm? fmyd = 34.50 N/mm?
Winst = W[char]
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/500 14.6 12.5 86 %
wiin = W[char] + w[q.p.]*kdef
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/300 24.3 17.8 73 %
Whetfin = W[q.p.] + w[qg.p.]*kdef
field | Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/400 18.3 141 77 %
L/400
support reaction
load case category Kmoa | Av ‘ Bv
[kN]
self weight CLT 0.6 2.16| 2.16
216 | 2.16
self weight 0.6 31.24 | 31.24
31.24 | 31.24
live load cat. A: residential 0.8 24.09 | 24.09
0.00] 0.00
\alﬁ © 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2
Marthe Elise Leirvag element Bjelke 3-4 date  24.05.2020

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).

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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VEDLEGG F6.1

BJELKE 3-3

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)
[4] NS-EN 1995-1-2: Brannteknisk dimensjonering
[5] Byggeteknisk forskrift (TEK17)

[6] SINTEF Byggforskserien, nr.421.051 Statikkformler for bjelker (2019)

FORUTSETNINGER OG ANTAKELSER

[1] NA901 Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for nyttelastt: Halvarslast

[1] NA.2.3 Partialfaktor for limtre:  ~,,:=1.15
Lengde: L:=13100 mm l,:=7300 mm l,:=5650 mm
Bjelketverrrsnitt: b:=215 mm h:=585 mm
Lastbredde: Lb:=3200 mm
[3] Tab.6 Limtre GL30c:
kg m N
P =430 == 9:=9.81 — Jmi=30
m S mm
E 05:=10800 Al 3 Jeoor=2.5 LZ for=3.5 L2
mm mm mm
E,oun = 13000 L2
mm
LASTER
Egenlast dekke: 9q:i=2.595 M-Lb gq=38.304 LAl
m’ m
Egenlast bjelke: gpipi=behep,+g 9y.=0.531 L
m
Permanent last: 6= 9ar+ 9ok 9, =8.835 kN

m
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Punktlast fra fasade: gy:=1 —-Lb
m
Nyttelast: q,:=2.0 kjj -Lb
m
BRUDDGRENSEKONTROLL
[2] Tab- NA.A]..]. ’(po ::0.7 77[)1 :—0 5 ¢2 :—0 3
0.1 \
[1](3.2)  Hoydefaktor:  k,:=min|! 600hmm) , 1.1}|
Lastkombinasjoner
[1] Tab. 3.1 1. Egenlast og nyttelast k,,,q:=0.8
pdl = 12'gk+ 15.qk pd1:20201 ﬂ
m
Dyo=1.3+g,+1.05-q, Pgo=18.205 N
m
[6] Nr. 81 Dimensjonerende krefter
Mo e <pd1 . l23 +Dar* l13>
9= Lastbilde
8 . <l1 + l2>
Skjaerkraft-
diagram
M,=111.026 kN -m
Moment-
diagram

—M. ol

R, = 2 n DPa1° bty
1 2

M .l

Ry= 2 n pdl2 2

2

R,=58.526 kN

R,=37.419 kN

(Nyttelast kategori A)

k,=1.003

qk:6,4 k_N
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Ry=pg;- (li+1) —R,—R;  R,=165.664 kN

Vi=R,y

V4=Ry

V3::pd1'l2—R3 V3:76.72 kN
R z,

= L M, =Rz, -2 M, =84.779 kN -m
Pa1
R T,

mZ::_3 M3::R1-:B2—pdl72 M3;="73.752 kN -m
Pa1 2

VEd =1max <V1,V2,V3,V4> VEd:88‘944 kN

Mg, :=max <M17M2>M3> Mg;=111.026 kN -m

Dimensjonerende fastheter

kh' kmod N
fm.d::fm.k:'— fmd:20922
Tm mm
kmod N
Je90.a7=Jec.o0k" fe00.a=1.739 -
Tm mm
k
Joa=For mpd fv.a=2.435 N 5
Tm mm

[1]16.3.3 Vipping
Forutsetter at bjelken er gaffellagret (sikret mot rotasjon) om egen akse
ved oppleggene. Videre antar en at etasjeskilleren vil sikre mot
forskyvninger p& tvers. En mulighet for vipping er over midtopplegg med
trykk i underkant, regner konservativt den som en konsentrert last.
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[1] Tab. 6.1

[1] 6.1.6

[1] 6.1.7

[1] 6.1.5

l.;=0.8-6600 mm+2-h l;=6.45 m
0.78+b N
O m.crit*= < > *Eg 05 Oerie=103.2
h'lef mm
fm.k
)‘relm = >‘relm =0.539
Om.crit
N et < 0.75 k. =1.0
Bayekontroll
2
W= <b': ) w=(1.226.10") mm’
M
Om.d'= B Om.d= 9.054 N
w mm
_Imd _ _0433 <1.0 OK
kcm’t' m.d
Skjeerkontroll
Sprekkfaktor for limtre:  k_,:=0.67
bef:: kcr'b
3.V
Td::—Ed> Ty=1.583
2.bef‘h’ me
T4 _065 <10 OK
fv.d
Trykk vinkelrett pa fiberretning
Sgyledimensjon: b;:=215mm  h,:=225 mm
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Dimensjonerende opplagerkraft ved midtopplegg:

F.g0.q:=R;

A.p=bg+ (hy+60 mm)

Feg0. N
0c.90.d°= %04 0.90.d— 2.704 >
Aey mm
Ke.go=1.75 (Hviler pa enkeltopplegg, I,>2-h, limtre og <400 mm)

__Tesd  _pgggs  <1.0 OK
kc.QO'fc.QO.d

Dimensjonerende opplagerkraft ved endeopplegg:

Fog0q.=Ry

At o=bge (hy+30 mm)

F
T 00dc = c.90.d.e Tpo0.a= 2.704 N L
Aef.e mm
kc.90:=1.75 (Hviler pd enkeltopplegg, I,>2-h, limtre og 1 <400 mm)

_Tedde  _g351 <10 OK
kc.90'fc.90.d

BRUKSGRENSEKONTROLL
Nedbgyning
[1]Tab3.2 k4 s:=0.6 (Klimaklasse 1) I::i.b-h?’

12

Forenkler og benytter formel for en kontinuerlig bjelke med to like spenn
og jevnt fordelt last. Setter lengden lik det lengste spennet. Kontrolleres i
Calculatis, forventer noe avvik.
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[1]Tab 7.2 @yeblikkelig nedbgyning

4
.l
=l I 5,=2.908 mm
185 E, o1
1 L'
Sim e T 5,=2.107 mm
185 E, pnel
Wipsti=0,+0, W =5.015 mm
Langtidsnedbgyning
8 gfini=0,* (L+K4ep) 8 gfin=4.653 mm

5qfin:: 5(1' <1 +¢2°kdef> (Squn:2486 mm

Wi =0 g fin + O g i, Wy, =7.139 mm <

BRANNDIMENSIONERING

[4] Tab 3.1 Dimensjonerende forkullingshastighet for limtre:
[5] § 11-3 Brannklasse 2

[5]1§11-4 Brannmotstandstid R60: t:=60 min

[4] 4.2.2(5) K,ppafi:=1.0

[4] 2.3 (Merknad 2)  v,,4:=1.0

[4] 4.2.2 Effektiv forkullingsdybde
ky=1 (t > 20 min)
dchar.n ::ﬂn -t

dy:=7 mm

=14.6 mm
500

I
! —924.333 mm
300

B,:=0.7 M

min
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[1] 6.3.3

depi=deopgr.nt+ ko dy dop=49 mm

Dimensjon effektivt resttverrsnitt
beffz 3:b—2'def beffz:117 mm

e pi=h—1+d; hes ji=536 mm

Dimensjonerende fastheter

N

fm.d.fi ::1'15'fm.k fm.d.fi:34-5 —
mm
N
fv.d.fi ::1']—5'fv,k fvdf1:4025
mm
Dimensjonerende krefter
(Verdier hentet fra Calculatis)
Mdmaksfz = 66-45 kN m
Vd.maks.fz' :=53.2 kN
Vipping
0.78 by N
O m.crit.fi ::M'EO.O5 Om.crit.fi— 33.355
heffz * lef mm
1 fmk A \ 4
)‘relm.fi L | — ATelm.fi =0.948 0.75< relm.fi <l
O-m.crz't‘fi

kcrit.fi :=1.56—0.75 Arelm.fz' kcrit.fi =0.849
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[1]6.1.6 Bgyekontroll

2
Wi (begivheg i)
e
o e Md.mak:s‘fz'
m.d.fii =
W,
fi

_ Tmdfi 405 <1.0

k:cm't.ﬁ * fm.d.fi
[1]6.1.7 Skjeerkontroll

bef = km“ * bef.fi

<3 hd Vdmak&fi)

Ta.fi=
2+bepohep g

Tdfi _g472 <1
fv.d.fi

Kan konkludere med at bjelken beholder tilstrekkelig baereevne ved en 60

minutters brann.

W,,=(5.602-10") mm

N

O-mde: 11.861 >
mm

OK

OK

3
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VEDLEGG F6.2

project BYGG C page 1
Marthe Elise Leirvag element Bjelke 3-3 date  24.05.2020
system
l 9.=6.40 kN/m l =6.40 kN/m l LC3:live load cat. A: residential
P=3.20 kN P=3.20 kN
LC2:self weight
q.=8.30 KN/m l =830 kN/m
L 4 L 4
l q.=0.59 kN/m l .=0.59 kN/m l LC1:self weight CLT
Faa) field 1 PN field 2 PiaN
7 77 7
T ole J
I 7.300m o 5650 m o
section: wooden beam 21.5/58.5; material: GL30c; service class: service class 1; fire resistance class: R 60
utilization flexural stress analysis
s momen o [ My,q = - kNm fmk = 30.00 N/mm?
max M=88.58 [kNm] 10804
o] Na = 0.00 kN fik=" 19.50 N/mm?
Otg = 0.00 N/mm?2 fia= 13.57 N/mm?
, Omyd = 8.81 N/mm? foyd = 20.87 N/mm?
" 7 e shear stress analysis
Vo= 7505 kN fc=  3.50 N/mm?
10000 shear force W} mna-se sy Tvd = 0.90 N/mm? fua = 1.63 N/mm?
o lateral torsional buckling analysis
4 : A My = - kNm fax= 30.00 N/mm?
(a9 r——" 7 108.04
e P Ned = 0.00 kN fox = 24.50 N/mm?
o] Ocd = 0.00 N/mm? foa= 17.04 N/mm?
Omyd = 8.81 N/mm? fmyd = 20.87 N/mm?
flexural stress analysis fire
Myd= -66.45 kNm fmk = 30.00 N/mm?
Nig = 0.00 kN fik= 19.50 N/mm?
Otd = 0.00 N/mm? fia= 22.43 N/mm?
Omyd= 11.86 N/mm? fmyd = 34.50 N/mm?
shear stress analysis fire
Vg= 46.75 kN fuk = 3.50 N/mm?
Tyd = 1.12 N/mm? fudg = 2.70 N/mm?
lateral torsional buckling analysis fire
Myds= -66.45 kNm foxk = 30.00 N/mm?2
Ned = 0.00 kN fox = 24.50 N/mm?
Ocd = 0.00 N/mm? fca= 28.18 N/mm?
Omyd = 11.86 N/mm? fmyd = 34.50 N/mm?2
Winst = W[char]
field | Kaer limit Wiimit Woalc. ratio
[] [mm] [mm]
1 0.6 | L/500 14.6 7.0 48 %
2 0.6 | L/500 11.3 1.8 16 %
win = W[char] + w[q.p.]*kdef
field | Kaef limit Wiimit Wealc. ratio
[l [mm] [mm]
1 0.6 | L/300 24.3 9.8 40 %
2 0.6 | L/300 18.8 2.4 13 %
Whetfin = W[g.p.] + W[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/350 20.9 7.4 36 %
L/350
2 0.6 | L/350 16.1 1.5 9%
L/350
\alE © 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2

Marthe Elise Leirvag element Bjelke 3-3 date  24.05.2020
support reaction
load case category Kmod | Av ‘ By ‘ Cv
[kN]
self weight CLT 0.6 1.71| 4.85| 1.09
1.71| 4.85| 1.09

self weight 0.6 27.25 | 68.06 | 18.57

27.25| 68.06 | 18.57
live load cat. A: residential 0.8 20.07 | 52.48 | 16.11

-1.53| 0.00 | -4.25

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).

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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VEDLEGG F/.1

BJELKE 3-1

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)
[4] NS-EN 1995-1-2: Brannteknisk dimensjonering

[5] Byggeteknisk forskrift (TEK17)

FORUTSETNINGER OG ANTAKELSER

[1] NA901 Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast

[1] NA.2.3 Partialfaktor for limtre:  ~,,:=1.15
Lengde: L:=7600 mm
Bjelketverrrsnitt: b:=215 mm h:=585 mm
Lastbredde: Lb:=2400 mm
Karakteristisk vindlast: Qoast = 1.34 ﬂQ
m
[3] Tab.6 Limtre GL30c:
p,, =430 k_93 g:=9.81 = Forpi=30 - _
m S mm
Ey.05:=10800 A feoor=2.5 Al 3 vk =35 2 2
mm mm mm
E,ean =13000 N
mm
LASTER
Egenlast takterrasse: 9a1:=1.025 MZ Lb 9ar=2.46 kY
m m
| o] kN
Egenlast bjelke: Gpri=behep, g 9y =0.531 =——

m
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Permanent last: 9 =9ar+ Gox g,=2.991 ey
m
Snglast: §,:=3.57 ﬂ-Lb 5, =8.568 e
m’ m
: ) kN
Vindlast: V1= (0.240.3) + @usr* L v, =1.608 =——  (trykk)
m
Vg 1= (=0.7=0.2) « @ppsr» L Vg =—2.894 ﬂ (sug)
m
BRUDDGRENSEKONTROLL
[2] Tab. NA.A1.1 Yys:=0.7 P, 4:=0.5 )y :=0.2 (Snglast)
Yg.,:=0.6 Py ,:=0.2 Y9.,:=0 (Vindlast)
(600 mm\"" )
[1] (3.2) Hgydefaktor:  k;:=min| .T}. ,1.1}I k,=1.003
Lastkombinasjoner
[1] Tab. 3.1 1. Kun egenlast kyvoq1:=0.6
kN
Pa1+= 135'9]4: Pa1 =4.037 —
m
[1] Tab. 3.1 2. Egenlast og snglast k,oq2:=0.9
a) Pgp=1.35:g,+1.05-5, P =13.034 kN
m
b)  pg3=1.2.g,+1.5-s, Da3=16.441 kN

m
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[1] Tab. 3.1 3. Egenlast, snglast og vindlast Epoas=1.1

[1] 6.3.3

[1] Tab. 6.1

a)  pu=1.35+g,+1.05-5,+1.05-v,, pay=14.722 N
m

b) pd5:: 1.2‘gk+ 1.5‘$k+ 1'05.’Ut.k’ pd5: 18.129 k—N
m

Dimensjonerende fastheter

ky+k
Fna=Fo g0t Fina=23.538 LQ
T mm
kmod N
Je.00.a:=Feo0k : fe00.a=1.957
Tm mm
kmod N
Joa=For 2 fv.a=2.739
T™m mm

Dimensjonerende krefter
Benytter pd3 da pd5 kun er ca 10% hgyere, samtidig som kapasiteten
gker med 20%

L

Myy= pd38 My, =118.702 kN -m
L

V=t d; V= 62.475 kN

Vipping

Forutsetter at bjelken er gaffellagret (sikret mot rotasjon) om egen akse

ved oppleggene. Videre antar en at takterrassen vil sikre mot forskyvninger

pa tvers. k,.;:=1.0. Om bjelken ikke var sikret mot vipping mellom
oppleggene:

l+=0.9+7600 mm+2-h l,;=8.01m

0.78+b N
Tm.criti=—————*Fp 05 O erit=83.101

h- lef mm
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[1] 6.1.6

[1]6.1.7

[1] 6.1.5

fm.k

3

)‘relm = )‘Telm =0.601
Om.crit
Aot <0.75 k=10
Boyekontroll
2
W= <b': ) w=(1.226.10") mm
M
O opgi= g =968
w mm2

_Imd___p411 <10 OK
kcrit'fm.d

Skjeerkontroll

Sprekkfaktor for limtre:  k_,.:=0.67

bef::kcr'b
3.V

Td::ﬂ T,=1.112 N
2-b,+h o

Td _0406 <1.0 OK
v.d

Trykk vinkelrett pa fiberretning

Sgyledimensjon: by:=215mm  h
Fe90.4:=VEaq
Aef = bs * hs

Fe90.4 N
T.90.4"=— Oc90.q=1.291

Aef mm

=225 mm
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ko 99:=1.75 (Hviler p& enkeltopplegg, I,>2-h, limtre og 1 <400 mm)

_ Te%0d  _g377 <10 OK
kc.QO s fC.QO.d

BRUKSGRENSEKONTROLL
Nedbgyning
[1]Tab3.2 kg =0.6 (Klimaklasse 1) I::%-b-hg
[1]Tab 7.2 @yeblikkelig nedbgyning
5 L'
Gp=2 . I 5,=2.786 mm
384 E, -1
4
L
L (01, %l 5,=7.982 mm
384 E, -1
4
-L
5 oo bR 5,=1.498 mm
384 E, 1
L
Wit =04+ 05+ 0, Wy = 12.266 mm < —=15.2mm
500
Langtidsnedbgyning
5gfin = 69. <]. + kdef) 5gf’m:4458 mm

5sfin = 58' (1 +¢2.s'k:def> 6sf1n:894 mm

5'vfin:: 511' <¢0.v+¢2.v'kdef> 5vfin:0'899 mm

Wein =0y pin + Ospin+ Oy fin W, =14.296 mm < &L 25.333 mm
300
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BRANNDIMENSJONERING

[4] Tab 3.1
[5] § 11-3
[5] § 11-4

[4] 4.2.2(5)

Dimensjonerende forkullingshastighet for limtre:

Brannklasse 2
Brannmotstandstid R60: t:=60 min

kmod.fz' =1.0

[4] 2.3 (Merknad 2) 7,/ 4:=1.0

[4] 4.2.2

Effektiv forkullingsdybde
ky:=1 t> 20 min
Aeharni=PBr*t

dy:=7 mm

def:: dchar.n+k0° dO def:49 mm

Dimensjon effektivt resttverrsnitt

bef‘fi ::b_2.def bef.fi: 117 mm

h‘ef‘fi i=h—1 .def heffz:536 mm

Dimensjonerende fastheter

N
fmdfz :=1.15 'fm.k fmdf1:345 =
mm
N
Joafi=115f fo.ai=4.025

B,:=0.7 mm

min
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[1] 6.3.3

[1] 6.1.6

[1] 6.1.7

Dimensjonerende krefter
(Verdier hentet fra Calculatis)
Md.maks.fi = 52.97 kN'm

Vd.maks.fi :=27.88 kN

Vipping
0.78 by fi N
Tm.crit.fi ’:M'Eom T .crit.fi = 26.809 ———
heffz ° lef mm
1 fm.k A
AT'elm.fi'_ =T )‘Telm.fi_ 1.057 0'75<>‘relm.ﬁ< 1.4
O m.crit.fi

kcrit.fi :=1.56—0.75- )‘relm.fz' k:cm't.fi =0.767

Bagyekontroll
Do fivhep i
Wﬁzw W,;=(5.602-10°) mm’
M .
T fi' = ke Sl O i =9-455 N
fi mm

_ Imdfi  _0357 <1.0 OK
kcrit.fi * fm.d.fi

Skjeerkontroll

bef = kcr * bef.fi

<3 : Vd.maks.f’i>

Ta.fi'=
2. bef ° h’ef.fi
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Tdfi _g247 <1  OK
fv.d.fi

Kan konkludere med at bjelken beholder tilstrekkelig beereevne ved en 60
minutters brann.

116



VEDLEGG F7.2

Marthe Elise Leirvag

BYGG C
Bjelke 3-1

project
element

page 1
date  24.05.2020

system

LC1:self weight CLT

l .=0.59 kN/m l
FA

field 1 i
7z 7
0 g
= 7.600m o

section: wooden beam 21.5/58.5; material:

GL30c; service class

: service class 1; fire resistance class: R 60

utilization flexural stress analysis
0o mements i) 000 Myqs= 111.52 kNm foxk = 30.00 N/mm?
e M2 i) Nta = 0.00 kN fik= 19.50 N/mm?
o _ Otd = 0.00 N/mm? fra=  13.57 N/mm?
T Omyd = 9.09 N/mm? fmyd = 20.87 N/mm?2
i shear stress analysis
- Va= 49.66 kN fuk = 3.50 N/mm?
Tvd = 0.59 N/mm? fva = 1.63 N/mm?
10000, shear force [kN] a0
e 58 70 ) lateral torsional buckling analysis
Mys= 111.52 kNm fnk=30.00 N/mm?
7' At - Ned = 0.00 kN fox=24.50 N/mm?
¥ K Oca=  0.00 N/mm? fea= 17.04 N/mm?
7 Omyd = 9.09 N/mm? foyd = 20.87 N/mm?
e flexural stress analysis fire
Myqa= 52.97 kNm foxk = 30.00 N/mm?
Nta = 0.00 kN fik=  19.50 N/mm?
Otd = 0.00 N/mm? fia= 22.43 N/mm?
Omyd = 9.45 N/mm? fmyd = 34.50 N/mm?2
shear stress analysis fire
Va= 23.95 kN fuk = 3.50 N/mm?
Tvd = 0.57 N/mm? fva = 2.70 N/mm?
lateral torsional buckling analysis fire
Myqa= 52.97 kNm foxk = 30.00 N/mm?
Nea = 0.00 kN fek= 2450 N/mm?
Ocd = 0.00 N/mm? fca= 28.18 N/mm?2
Omyd = 9.45 N/mm? fmyd = 34.50 N/mm?2
Winst = W[char]
field | Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/500 15.2 11.7 77 %
wisin = W[char] + w[q.p.]*kdef
field | Ker limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/300 25.3 14.4 57 %
Whetfin = W[g.p.] + w[q.p.]*kdef
field | Kger limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/350 21.7 71 33 %
L/350
\alE © 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2

Marthe Elise Leirvag element Bjelke 3-1 date  24.05.2020

support reaction

load case category kmod | Av ‘ Bv

[kN]

self weight CLT 0.6 225| 2.25
225| 2.25

self weight 0.6 9.35| 9.35
9.35| 9.35

snow load CEN > 1000m altitude 0.8 32.57 | 32.57
0.00 | 0.00

wind load 0.9 6.12| 6.12
0.00] 0.00

Disclaimer

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

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

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

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

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

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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VEDLEGG F8.1

BJELKE 2-2

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)
[4] NS-EN 1995-1-2: Brannteknisk dimensjonering
[5] Byggeteknisk forskrift (TEK17)

[6] SINTEF Byggforskserien, nr.421.051 Statikkformler for bjelker (2019)

FORUTSETNINGER OG ANTAKELSER

[1] NA.901

Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast

[1] NA.2.3 Partialfaktor for limtre:  ~,,:=1.15
Lengde: L:=9600 mm l,:=6500 mm l,:=2850 mm
Bjelketverrrsnitt: b:=215 mm h:=585 mm
Lastbredde: Lb:=3400 mm
[3] Tab.6 Limtre GL30c:
kg m N
P =430 == 9:=9.81 — Jm1:=30 -
m S mm
E.05:=10800 Al Jeoor=2.5 L Jori=3.5 L
mm mm mm
E,oun = 13000 L2
mm
LASTER
Egenlast 9i1:=2.995 ﬂz-Lb 9., =8.823 Lo
etasjeskiller: m m
Egenlast bjelke: gpipi=behep,+g 9. =0.531 LA
m
Permanent last: 9k =911+ ok 9,=9.354 =y

m
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kN kN

Nyttelast: qpi=2 ——-Lb q,=6.8 —
m’ m
) kN
Punktlast fra fasade: F:=1"".Lb F=3.4 kN
m
BRUDDGRENSEKONTROLL
[2] Tab. NA.Al1.1 :=0.7 ¥;:=0.5 y:=0.3 (Nyttelast kategori A)
( )
[1](3.2)  Hoydefaktor:  k,:==min \( 600#) ,1.1}| k,=1.003

Lastkombinasjoner

[1] Tab. 3.1 1. Egenlast og nyttelast k,.0q1:=0.8

de:: 12.gk+ 15.qk pd1:21424 ﬂ
m
[6] Nr. 81 Dimensjonerende krefter
3 3 =~ q P
M,y= <pd1 by +pacl > Lastbilde g LT FL/' | .

8-<l1+l2> 3

Skjeerkraft- Vit . T—tVa
diagram V,‘ | Vy
|
|

M,=85.289 kN -m | (-

Moment- | M
diagram ‘

—M 1
Rj:= 12 Parth R,=56.508 kN
L 2
M .l
Ry=_ 24 P R;=0.604 kN
L 2
Ry:=pgy+ (li+1) — R, — Ry R,=143.206 kN
Vi=R,
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Vi=Ry

VQ::pdl.ll_Rl V2:82.75 kN

V3 ::pdl‘l2_R3 V3:60.455 kN
R z,

2 =L M, =Rz, — 2" M,=74.521 kN -m
Pa1
R T,

i My:=R,-z,— 2'T2 M,=1.584 kN -m
Pa 2

VEd:: max <V1,V2,V3,V4> VEd:82'75 IﬂN

Mg,:=max (Ml,M2,M3) My;=85.289 kN «-m

Dimensjonerende fastheter

kh'k d N
fm.d::fm.k'—mol fm.a=20.922
Yy mm
K mod1 N
fe00.0:= Feg0r " —— fe90.4=1.739
Tm mm
fv.d::fv.k' el fv.d:2'435
Y mm

[1]16.3.3 Vipping
Forutsetter at bjelken er gaffellagret (sikret mot rotasjon) om egen akse
ved oppleggene. Videre antar en at etasjeskilleren vil sikre mot
forskyvninger pd tvers. En mulighet for vipping er over midtopplegg med
trykk i underkant, regner konservativt den som en konsentrert last.

[1] Tab. 6.1 1,;:=0.8-6500 mm+2-h l.;=6.37 m
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[1] 6.1.6

[1] 6.1.7

[1] 6.1.5

(0.78-5%) N

T m.crit*= *Eo o5 Om.crit = 104.496
hel.g o
Fink
Arelm = = )‘relm =0.536
O m.crit
Areim < 0.75 kcrit:: 1.0
Bgyekontroll
2
W= <b': ) W=(1.226-10") mm’
M
Om.d'= s Opm.q=6.955 N
w mm

;&:0.332 <10 OK

crit*J m.d

Skjeerkontroll

Sprekkfaktor for limtre:  k_.:=0.67

bef::kcr'b
3.V

Td::—Ed> T,=1.473 | 4V |
2.b€f.h mm2

T4 _0.605 <1.0 OK
v.d

Trykk vinkelrett pa fiberretning

Trykk vinkelrett pa fiberretningen blir ikke kontrollert i Calculatis

Sgyledimensjon: by:=215 mm  h,:=225 mm
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Dimensjonerende opplagerkraft ved midtopplegg:
F.90.a=R,y

A,p=by+ (hy+60 mm)

F
0c.90.d°= ©504 O:90.d= 2.337 N
At mm
Ke.go=1.75 (Hviler pa enkeltopplegg, I,>2-h, limtre og <400 mm)

__Ted  _g768  <1.0 OK
kc.90'fc.90.d

Dimensjonerende opplagerkraft ved endeopplegg:

Feg0ac=Ry

A.po=bge (hy+30 mm)

Fc‘ .d.e N
O 90 d.0 = — Oc.90.4=2-337
Aef.e mm
kego:=1.75 (Hviler p& enkeltopplegg, I,>2-h, limtre og [ <400 mm)

_Tedvde  _g339 <10 OK
kc.90'fc.90.d

BRUKSGRENSEKONTROLL
Nedbgyning
[1]Tab3.2 k4 s:=0.6 (Klimaklasse 1) I::%-b-h?’

Forenkler og benytter formel for en kontinuerlig bjelke med to like spenn
og jevnt fordelt last. Setter lengden lik det lengste spennet. Kontrolleres i
Calculatis., forventer da noe avvik.
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[1]Tab 7.2 @yeblikkelig nedbgyning

g0
AR Lk 5,=1.935 mm
185 E,pun+1
1 L'
5q::_.qk—1 5q:1_407 mm
185 E,un-l
Winst = 6g+5q Wi =3.343 mm <
Langtidsnedbgyning
8 gfin=04* (L+Kgp) 8 gfin="3.097 mm

Ogfin=0g° <1 +hye kdef) Oyfin="1.66 mm

Wein, 3= Oy fin+ Oy fin Wy, =4.757 mm <

BRANNDIMENSIJONERING
[4] Tab 3.1 Dimensjonerende forkullingshastighet for limtre:
[5] § 11-3 Brannklasse 2
[5]§11-4 Brannmotstandstid R60: t:=60 min
[4] 4.2.2(5) K,ppafi:=1.0
[4] 2.3 (Merknad 2)  v,,4:=1.0
[4] 4.2.2 Effektiv forkullingsdybde
ko:=1 (t > 20 min)
Aeharn™=0Bnt

dy:=7 mm

! —13mm
500

I
" —921.667 mm
300

B,:=0.7 mm

min
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[1] 6.3.3

depi=deopgr.nt+ ko dy dop=49 mm

Dimensjon effektivt resttverrsnitt

bef.fi ::b_z'def bef.fi:117 mm

h’ef.fi i=h—1 ‘def h’effl:536 mm

Dimensjonerende fastheter

N
Jmdfii=1.15=f0 Jm.afi=34.5
mm
N
f’v.d.fi ::1'15'fv,k fvdf1:4025
mm
Dimensjonerende krefter
(Verdier hentet fra Calculatis)
Md.maks.fi =51 kN -m
Vd.maks.fi :=49.5 kN
Vipping
0.78 by N
O m.crit.fi ::M 'E0,05 Om.crit.fi— 33.774
heffz * lef mm
1 fmk A \ 4
)‘relm.fi L | — ATelm.fi =0.942 0.75< relm.fi <l
O-m.crz't‘fi

kcrit.fi :=1.56—0.75- Arelm.fz' kcrit.fi =0.853
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[1]6.1.6 Bgyekontroll

2
boppiohosp
vvﬁ;:<ef'fz—ef-fZ> Wﬁ:(5.602-106) mm’
6
M § maks.fi N
Jm.d_ﬁ::%sﬁ Opa.fi=9-103 -
fi mm

_ Imdfi  _p309 <1.0 OK
k:cm't.ﬁ * fm.d.fi

[1]6.1.7 Skjaerkontroll

bef = km“ * bef.fi

<3 hd Vdmak&fi)

Ta.fi=
2+bepohep g

Tdfi 0439 <1  OK
fv.d.fi

Kan dermed konkludere med at bjelken beholder tilstrekkelig baereevne
ved en 60 minutters brann.
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VEDLEGG F8.2

project BYGG C page 1
Marthe Elise Leirvag element Bjelke 2-2 date  24.05.2020
system
l 9.=6.80 kN/m l 9,=6.80 kN/m l LC3:live load cat. A: residential
P=3.40 kN P=3.40 kN
[ LC2:self weight
q.=8.82 kKN/m l q.=8.82 KN/m
L 4 L 4
l 9.=0.59 kN/m l 9:=0.59 kN/m l LC1:self weight CLT
Faa) field 1 N field 2 N
7 7 7
T e N
I~ 6.500m o 2.850m o
section: wooden beam 21.5/58.5; material: GL30c; service class: service class 1; fire resistance class: R 60
utilization flexural stress analysis
woey  momen s ki) 5255 Myq= -82.98 kNm fok = 30.00 N/mm?
SNETASH i Nig = 0.00 kN fik= 19.50 N/mm?2
= Otd = 0.00 N/mm? fra= 13.57 N/mm?
. e Omyd = 6.77 N/mm? foyd = 20.87 N/mm?
Jrens t t shear stress analysis
o Va= 6831 kN fux = 3.50 N/mm?
Tvd = 0.81 N/mm? fua = 1.63 N/mm?
10000, shear force [kN] .
e 25359 lateral torsional buckling analysis
‘ Mys= -82.98 kNm fnk=30.00 N/mm?
_ =] Nea = 0.00 kN fox=24.50 N/mm?
B Gea= 000 N/mm2 foa=  17.04 N/mm?
e Omyd = 6.77 N/mm? fmyd = 20.87 N/mm?
e flexural stress analysis fire
Myq= -51.00 kNm foxk = 30.00 N/mm?
Ntg = 0.00 kN fixk=  19.50 N/mm?
Otd = 0.00 N/mm? fira= 22.43 N/mm?
Omyd = 9.10 N/mm? fmyd = 34.50 N/mm?2
shear stress analysis fire
Va= 4262 kN fux = 3.50 N/mm?
Tyd = 1.02 N/mm? fvd = 2.70 N/mm?
lateral torsional buckling analysis fire
Myq= -51.00 kNm fok = 30.00 N/mm?
Nea = 0.00 kN fox=24.50 N/mm?
Ocd = 0.00 N/mm? foa= 28.18 N/mm?
Omyd = 9.10 N/mm? foyd = 34.50 N/mm?
Winst = W[char]
field | Ker limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/500 13.0 4.6 35%
2 0.6 | L/500 5.7 0.0 0 %
wisin = W[char] + w[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[-] [mm] [mm]
1 0.6 | L/300 21.7 6.5 30 %
2 0.6 | L/300 9.5 0.0 0 %
Whet,fin = W[qp] + W[qp]*kdef
field | Kger limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.6 | L/400 16.3 5.1 32%
L/400
2 0.6 | L/400 71 0.0 0%
L/400

*

storaenso
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project BYGG C page 2

Marthe Elise Leirvag element Bjelke 2-2 date  24.05.2020
support reaction
load case category Kmod | Av ‘ By ‘ Cv
[kN]
self weight CLT 0.6 1.56| 3.95| 0.02
1.56 | 3.95| 0.02

self weight 0.6 26.66 | 58.96 | 3.65

26.66 | 58.96 | 3.65
live load cat. A: residential 0.8 18.26 | 4545 | 8.95

-0.32| 0.00| -8.76

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).

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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VEDLEGG F9

AVSTIVNING AV SGYLETOPP OG GAFFELLAGRING AV BJELKENS OPPLEGG

Referanse til standarder
[1] NS-EN 1995 Prosjektering av trekonstruksjoner

[2] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER

[1] Tab.9.2

[1] 6.3.3

Bjelketverrsnitt h:=585 mm b:=215 mm
Lengde (sgyle + bjelke) L:=2700 mm

(Verdier hentet fra Calculatis:)

Aksialkraft N,;:=244.6 kKN
Maks moment over sgyle M,;:=111.2 kN -m
Korreksjonsfaktor for avstvningsmotstand k=80

Limtre styrkeklasse GL30c

mm mm

k..; for den ikke-avstivende bjelken

lpi=0.9-13500 mm+2-h

0.78-b N
O m.crit*= % *Eg.05 Omcrit =49.973
“lef mm
Sk
/\relm = ! = )‘relm =0.775

m.crit

kcrit:: 1‘56_0'75'>‘7’elm kcrit:()'g?g
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[1]19.2.5.2  SIDEAVSTIVEDE STAVER UNDER TRYKK

Bidrag aksialkraft

N
[1]1(9.35)  Fyna ::k_d F} ng=3.058 kN
1.2

Bidrag beyemoment

M,
Nygai= (1= Kepiz) Td Nyg=4.012 kN

N,
Md Fy0a=0.05 kN

Fynai=
1.2

Totalt

th::Fh.Nd+Fh.Md th:3.108 kN

Moment i "ledd-punktet"

Mhd::th'(Q'l m\|'h Mhd:1'414 kN-m

\ L )

Bidrag fra skjevstilling

1102 L —s54mm
500
e:=10 mm (Antar avviket noe hgyere tss)
Med::Nd'e Med:2'446 k.N'm

Moment fra stabilisering og skjevstilling

M =M, ,+M.,, M,=3.86 kN -m
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[1] 8.2.3

[1] (8.32)

Dette momentet tas opp som et kraftpar i
laskeforbindelsen. Kraft i hver lask blir:

Fpu=_1 Fy;=17.953 kN

b

Fy Fy

BOLTEFORBINDELSE

Velger 3 benytte 20 mm tykke stdl-lasker og @12 mm bolter av kvalitet 8.8

d:=12 mm f.p:=800 LZ pri=430 k_g3
mm m

kmod = 0-9

Yri=1.3 (Forbindelse)

t,:=20 mm (Velger 20 mm tykke stalplater)

Tykke eller tynn stalplate?
0.5:d=6 mm <20 mm
d=12 mm < 20 mm

-—-> Stalplatene er tykke
Boltens flytemoment

M, =03+ fed”’ M, ;:=324.28 kN -mm

Kapasiteten til en bolt
Det er en en-snitts forbindelse

I sgylen er kraftretningen lik fiberretningen, a=0 grader

N

Fon:=0.082+(1~0.01-d) - p, Srox=29.62

mm
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[1] (8.10d)

[1] (8.33)

[1] (8.31)

[1] (8.10d)

( 4'My.rk \
Fymo=frortied+ {24+ ————1]| F,..0=22.618 kN
\ Jhok=d-t; )

Fyrro=1.25F, 110 F, rio=28.273 kN
F =F Fmod F, ., 0=19.573 kN
v.Rd.0* =L v.RE.0*® v.Rd.0— 1+

Tm

Antall bolter:
F
ni=—_4¢ n=0.917
Fv.Rd.O

I bjelken er kraftretningen vinkelrett pd fiberretningen, a=90 grader

a:=90
kgo:=1.35+0.015-16 kgy=1.59
Shok N
Froor= > = fro0kx=20.128
koo (sin(a) ) +cos (a) mm
( My.rk \
Fyooo=Fnoon-tiod+[4[2+4-——F= ——1| F,;00=18.348 kN
\ Jhook=d-t, )
Fy rko0=1.25F 1190 Fy pi.o0o=22.935 kN
I kmod L EN
Fy ra90=Fy.rr0* F Ri90=15.878
T
Antall bolter:
Fy
n:= n=1.131
F, ra.o0

Benytter to bolter pé en rekke pd bade sgyle og bjelke for opprettholde
symmetri.
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VEDLEGG G

Sayler

G. Segyler
G1. Sgyle 4-8
G1.1 Mathcad
G1.2 Excel
G1.3 Calculatis
G2. Sgyle 4-7
G2.1 Mathcad
G2.2 Excel
G2.3 Calculatis
G3. Sgyle 4-6
G3.1 Mathcad
G3.2 Excel
G3.3 Calculatis
G4. Sgyle 3-10
G4.1 Mathcad
G4.2 Excel
G4.3 Calculatis
G5. Sgyle 3-9
G5.1 Mathcad
G5.2 Excel
G5.3 Calculatis
G6. Sgyle 2-10
G6.1 Mathcad
G6.2 Excel
G6.3 Calculatis
G7. Sgyle 2-9
G7.1 Mathcad
G7.2 Excel
G7.3 Calculatis
G8. Sgyle 2-6
G8.1 Mathcad
G8.2 Excel
G8.3 Calculatis
G9. Sgyle 1-10
G9.1 Mathcad
G9.2 Excel
G9.3 Calculatis
G10. Sgyle 1-9

133



G10.1 Mathcad
G10.2 Excel
G10.3 Calculatis
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VEDLEGG G1.1

SOYLE 4-8

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] NS-EN 1992-1-2: Brannteknisk dimensjonering
[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER

[1] NA.901
[1] Tab. 2.1

[1] NA.2.3

[5] Tab. 6

Klimaklasse: 1
Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast

Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=180 mm
Lastbredde: Lb:=6640 mm
Lengde: L:=2100 mm
Limtre GL30c:
N N N
m.k = 30 B fc.90.k:: 2.5 v.k =3.5 5
mm mm mm
Foopi=245 Y By gy = 10800 ¥ P, =430 "’_93
mm mm m
g:=9.81 32
S
(Verdier hente fra Calculatis)
Egenvekt tak, bjelke og fasade: G,:=17.42 kN
) kN
Egenvekt sgyle: G,:=4.609 — beh-L G,=374.573 N
m
Permanent last: G:=G,+G, G,=17.795 EN
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Snglast: S;:=21.3 kN

Vindlast (fra tak): Q,:=8.9 kN

Vindlast pa vegg:

kN
qkast:: 1.34 —2 CA:: 1.2

m
Qvind1 = Qkast* (Ca+0.2) « Lb
Qvind2 *= Akast * (CD + 03) «Lb
g =1max <qvind1 ) qvindZ)

LASTKOMBINASIONER

1. Kun egenlast k 0.6

mod =
Gy :=1.35-G, G =24.023 kN

2. Alle laster kpoqi=1.1

a) Egenlast dominerende:

G=1.35-G, Gy, =24.023 kN
Sty:=1.05-5), S, =22.365 kN
Q2:=1.05-Qy, Q2 =9.345 kN

qrr:=1.05-q; qs,=13.079 %

Cp:=0.724

Qvind1 = 12.457 ﬂ

m

kN
vad2:9~111 =

m

m

wind load

wepe
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b) Snglast dominerende:

Gp3:=1.2-Gy, Gy3=21.353 kN
Sp3:=1.5-5), Sp3=31.95 kN
Q3:=1.05-Qy, Qf3=9.345 kN
qr3:=1.05-q qr3=13.079 k%

¢) Vindlast dominerende:

Gp=1.2-G,, Gy, =21.353 kN
Sp=1.05-S, S;,=22.365 kN
Qpu=1.5-Q, Qp=13.35 kN
qrai=1.5-q; qr4=18.685 k—N
m
3. Kun egenlast og snglast kyoqi=0.9

a) Egenlast dominerende:
Gf5 = 135.Gk5 Gf5:24023 k.N

Spsi=1.05+5), Sps=22.365 kN

b) Snglast dominerende:

Sf6::1'5'Sk Sf6:3195 kN

( 0.1 \
. . 1(600 mm)
2 f k . = | —— Pa I =1.
[1] (3.2) Haydefaktor k;,:==min e 1 1}| k,=1.1
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KNEKKING

y-y: Knekklengde: lyy=2150 mm +450 mm (sayle + bjelkehgyde)
Treghetsradius: i,:=0.29+h i,=52.2 mm
Ly,
Slankhet: A= A, =49.808
by
A
[1] (6.21) )‘rel.y =2, Jeoi Arel.y:0'755
7 E o5
[1] (6.29) B,:=0.1 (limtre)
[1] (6.27) k,=0.5+(1+8.* Mrery—0-3) +Nery”) k,=0.808
k L k., =0.913

2

Cy::
2
ky =+ \/ky T )‘rel.y

z-z: Knekklengde: l;.,==2150 mm +450 mm
Treghetsradius: 1,:=0.29+b 1,=62.35 mm
lkz
Slankhet: A== A, =41.7
ZZ
A
[11(6.21) Ago=2ieg[ 20k \ 0,632
™ Eo.05
[1] (6.29) B.:=0.1 (limtre)
[1] (6.27) k,:=0.5+(14Bc+ (Arero—0-3) + Arer.” ) k,=0.716
1
k.= k. =0.949
kz+ kz2 _>‘rel.z2
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BRANNDIMENSJONERING

[3] Tab 3.1 Dimensjonerende forkullingshastighet for limtre:
[4] § 11-3 Brannklasse 2
[4]§11-4 Brannmotstandstid R60: t:=60 min

[2] Tab. NA.A1.1
y.5:=0.7 $y5:=0.5 Py :=0.2

¢O.v :=0.6 1/’1.1)::02

Nyii= G+ Qp+ 5+ Sy

[3]14.2.2 Effektiv forkullingsdybde

t>20 min ky:=1.0
dchar.n ::ﬂn- i
dy:=7 mm

def = dchar.n + kO 5 dO def =49 mm

Dimensjon effektivt resttverrsnitt
bef.fi ::b—2°def beffz:117 mm

hef.fi ::h_2.def h‘effl:82 mm

Dimensjonerende fasthet

N
Jeoasi=115fcox Je0.di=28175
mm
N
fm.d.fi =1.15+f 1 fm.d.fi:34-5
mm

B,:=0.7 mm

min

N;;=23.835 kN
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[1] (6.21)

[1] (6.29)

[1] (6.27)

[1] (6.21)

[1] (6.29)

[1] (6.27)

Knekking - brann

Treghetsradius: 4, ;;:=0.29+h,;

l
Slankhet: Ay pii=—L
Ly.fi
A
)‘rel.y.fi:: vl fc.O.k Arel.y.fi: 1.658
™ Eo.05
B.:=0.1 (limtre)

ky.ﬁ:: 0.5 <]- +5c' <>‘rel.y.fi_ 03) +)‘rel.y.fi2>

1

2
ky i+ \/ky.ﬁ = Aoty fi

k

cy.fi >

Treghetsradius: Uyi7=0.29b.; 1;

l
Slankhet: Ay pim
Zz.fi
)‘z. 7 fc.O.k:
Arel.z.fi = L.
7 Ey o5
B.:=0.1 (limtre)

kz.fi =0.5- <]- +ﬁc * <>‘rel.z.fi - 03> + >‘Tel.z.fi2>

1

2
kz.fi + \/szz = )‘rel.z.fi

kcz.fi =

2

1,5, =23.78 mm

Ay 5i=109.336

k, ;i=1.942

k., +=0.339

cy.fi

1,5 =33.93 mm

. i ="T76.628

A =1.162

rel.z.fi

k. ;=1.218

ke. 4;=0.632
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[1]6.1.6 Bgyespenning

2

1
W’:E' bef.fz' . h'ef.fi

2
Q1o+ L
My.fi ::? Myfz: 1.373 kN'm
M, N
Omy.fi'= VZ‘J/ﬁ Omyfi=— 10.474 5
mm

Imyfi_304 <1.0 OK

[1]6.1.4 Aksialspenning

Afi = bef.ﬁ' hef.fi

Nii N
Oc.0.d.fi'= i Tcodfi— 2.484
Aji mm

_Jebdfi _g14 <10 OK
kcz.fi ° fc.O.d.fi

Kombinert virkning

[1]6.1.6 2) K, :=0.7

Oc.0.d.fi " Tmyti _ 564 <1.0 OK

[1] (6.23)
kcy.fz' 'fc.O.d.fi fm.d.fi

g ; g 3
c.0.d.fi + km. m.y.fi —0.352 <1.0
cz.fi® fc.O.d.fi fmdfz

[1] (6.24)
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VEDLEGG G1.2

Spyle 4-8
L 2,15 kcz 0,913 kh 1,1
b 215 kcy 0,949 w 1161000
h 180 fcok 24,5 km 0,7
A 38700 Ym 1,15
fmk 30
Kombinasjon 1 2a 2b 2c 3a 3b
G 17,80 17,80 17,80 17,80 17,80 17,80
vG 1,35 1,35 1,20 1,20 1,35 1,20
S 21,30 21,30 21,30 21,30 21,30
vS 1,05 1,50 1,05 1,05 1,50
Q 8,90 8,90 8,90
yQ 1,05 1,05 1,50
q 12,46 12,46 12,46
Yq 1,05 1,05 1,50
Nf 24,03 68,82 62,66 57,08 46,40 53,31
of 0,00 13,08 13,08 18,69 0,00 0,00
Mf 0,00 7,56 7,56 10,80 0,00 0,00
oN 0,62 1,78 1,62 1,47 1,20 1,38
oM 0,00 6,51 6,51 9,30 0,00 0,00
kmod 0,6 1,1 1,1 1,1 0,9 0,9
fcod 12,78 23,43 23,43 23,43 19,17 19,17
fmyd 17,22 31,57 31,57 31,57 25,83 21,09
UF (6.23) 0,05 0,29 0,28 0,36 0,07 0,08
UF (6.24) 0,05 0,23 0,22 0,28 0,07 0,07
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VEDLEGG G1.3 woet BYGGC poge 1

Marthe Elise Leirvag element Soyle 4-8 date  24.05.2020

system

P=21.30 klenow load CEN > 1000m altitude

P=0.39 kleeIl weight CLT
v

T 0 SO e
A _’y A A —>,

wsLe
q.=12 48 kN/m
wsLe

section: wooden beam 21.5/18; material: GL30c; service class: service class 1; fire resistance class: R 60

\ilﬁ © 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2
Marthe Elise Leirvag element Soyle 4-8 date  24.05.2020
utilization flexural stress analysis
moments y (kNm] moments z [kNm) axial forces [kN] My.q = 9.84 kNm fox=30.00 N/mm?
e iy <5 54 e Nis<0.00 e Ne-15 19 M Neo= -54.85 kN fox =" 24.50 N/mm?*
y=o s lim] il ol Ocg=  1.42 N/mm? foa= 1917 N/mm?
He 00031 Omyd = 8.48 N/mm? foyd = 23.48 N/mm?
shear stress analysis Y
(.. Va= 0.00 kN foc= 350 N/mm?
Tvd = 0.00 N/mm? fud = 1.84 N/mm?
shear stress analysis Z
Vg= 18.31 kN fuk = 3.50 N/mm?
Tvd = 0.71 N/mm? fuda = 1.84 N/mm?
shear stress analysis combined
Vyg= 0.00 kN Vza= 18.31 kN
; | | Tuyd = 0.00 N/mm? Tvzd = 0.71 N/mm?
-500 o0.p0 500 10.00 -100.00 -50.00 000 ratlo = 15 %
FenE I lateral torsional buckling analysis
Myg = 0.00 kNm fox = 30.00 N/mm?2
shear force y [kN] shear force z [kN] Nea = -58.71 kN fox = 24.50 N/mm?
e V0,00 k04 max V1831 ] Oca=  1.52 N/mm? foa= 1917 N/mm?
Omyd = 0.00 N/mm? fryd = 23.48 N/mm?
buckling analysis
- Mya = 9.84 kNm fmk = 30.00 N/mm?
Nca= -54.85 kN fox = 24.50 N/mm?
Ocd = 1.42 N/mm? foca=  19.17 N/mm?
Omyd = 8.48 N/mm? foya= 23.48 N/mm?
Omzd = 0.00 N/mm? fmza = 23.48 N/mm?
flexural stress analysis fire
Myg = 1.44 kNm fok = 30.00 N/mm?2
Nea = -24.23 kN fex = 24.50 N/mm?
Ocd = 2.53 N/mm? foa = 28.18 N/mm?
— T Omyd = 11.00 N/mm? foyd = 34.50 N/mm?
-20.00 -10.00 0.00 1000 20.00
shear stress analysis Y fire
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis Z fire
Vg = 2.68 kN fux = 3.50 N/mm?
Tvd = 0.42 N/mm? fva = 2.70 N/mm?
shear stress analysis combined fire
Vyd = 0.00 kN Vza = 2.68 kN
Tuyd = 0.00 N/mm? Tvzd = 0.42 N/mm?
ratio = 2 %
lateral torsional buckling analysis fire
My = 0.00 kNm fmk = 30.00 N/mm?
Nca = -28.84 kN fox = 24.50 N/mm?
Ocd = 3.01 N/mm? foa = 28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
buckling analysis fire
My,g = 1.44 kNm fok = 30.00 N/mm?
Nea= -24.23 kN fox = 24.50 N/mm?
Ocd = 2.53 N/mm? fca= 28.18 N/mm?
Omyd= 11.00 N/mm? foya= 34.50 N/mm?
Omzd = 0.00 N/mm? fmzd =  34.50 N/mm?
support reaction
load case category Kmod | Ay A; Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 0.39 0.00 0.00
0.00 0.00 0.39 0.00 0.00
wind load 0.9 0.00| 1342 0.00 0.00| 13.42
0.00 0.00 8.90 0.00 0.00
self weight 0.6 0.00 0.00| 17.80 0.00 0.00
0.00 0.00| 17.80 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 | 21.30 0.00 0.00

*

storaenso

© 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 3
Marthe Elise Leirvag element Soyle 4-8 date  24.05.2020

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).

© 2020 - Calculatis by Stora Enso - Version 2.36.1
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VEDLEGG G2.1

SOYLE 4-7

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] NS-EN 1992-1-2: Brannteknisk dimensjonering
[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER

[1] NA.901
[1] Tab. 2.1

[1] NA.2.3

[5] Tab. 6

LASTER

Klimaklasse: 1
Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast

Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=180 mm
Lengde: L:=2150 mm

Limtre GL30c:

N N
fm.k =30 fc.90::2'5
mm mm
fC.O.k:: 24.5 N E0.05 :=10800 N
mm mm
g:=9.81 ﬂz
S

(Verdier hentet fra Calculatis)

Egenvekt tak og bjelke:

kN

Egenvekt sgyle: G,:=4.609 — beh-L

m

Permanent last: G, =Gy +G,

Snglast:

Vindlast:

G,y=31.76 kN

G,=383.492 N

G,=32.143 kN

S, :=43.73 kN

Q,:=18.3 kN
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LASTKOMBINASIONER

1. Kun egenlast Kyoq = 0.6 |[L -
Gfl = 1.35‘Gk Gf1:43-394 kN o
&
3
2. Alle laster kpoqi=1.1

a) Egenlast dominerende:

Gpy=1.35-G), G, =43.394 kN
sz:: 105.Sk Sf2:45917 kN
Qf2:: ]"05.Qk Qf2: 19.215 kN

b) Snglast dominerende:

Spyi=1.5-5, S5 =65.595 kN
Qp3:=1.05-Q, Qp3=19.215 kN

¢) Vindlast dominerende:
Gf4 = 1‘2.Gk Gf4:38.572 k:N
Sf4:: 105.51(: Sf4:45917 kN

Qf4 = 15.Qk Qf4:2745 kN
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3. Kun egenlast og snglast k,.0q:=0.9

a) Egenlast dominerende:

Sp5:=1.05-5), Sp;=45.917 kN

b) Snglast dominerende:

Gre=1.2-G, Gys=38.572 kN
Sf6:21‘5.Sk Sf6:65'595 k:.N
KNEKKING
y-y: Knekklengde: lyy=2150 mm +450 mm (Sgyle + bjelkehgyde)
Treghetsradius: i,:=0.29+h i,=52.2 mm
Iy,
Slankhet: == A, =49.808
by
A
[1] (6.21) )‘rel.y::_y' Jeok Arel.y:0'755
7 E o5
[1] (6.29) B.:=0.1 (limtre)
[1] (6.27) k,=0.5+(1+8.* Mrery—0-3) +Aery”) k,=0.808
1

k ke, =0.913

2

cy::
2
ky + \/ky T )‘rel.y
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z-z: Knekklengde: li.,:=2150 mm + 450 mm (Sgyle + bjelkehgyde)

Treghetsradius: 1,:=0.29+b 1,=62.35 mm
lk:z
Slankhet: A== A, =41.7
ZZ
A
[1] (6.21) )‘rel.z::_z' feo Arer.»=0.632
o Eq .05
[1] (6.29) B.:=0.1 (limtre)

[1] (627) kz:: 0.5- (1 +/3(:° (Arel.z_ O3> +Arel.z2> kz: 0.716

k= ! k,,=0.949
kz+ kz2 ni >‘7’el.z2
BRANNDIMENSJONERING
[3] Tab 3.1  Dimensjonerende forkullingshastighet for limtre:  3,,:=0.7 an,
mmn

[4] § 11-3 Brannklasse 2
[4]§11-4 Brannmotstandstid R60: t:=60 min
[2] Tab. NA.A1.1

¢0.s =0.7 ,(pl.s =0.5 ¢2.s: 0.2

¢0.v :=0.6 ¢1.v::0'2 ¢2.v =0

P =0.7 Yy ,:=0.5 1y, :=0.3

Nypit= Gt Spt ot Qy Np;=54.008 kN

[3]14.2.2 Effektiv forkullingsdybde

t>20 min ky:=1.0
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y-y:

[1](6.21)

[1] (6.29)

[1] (6.27)

dchar.n ::ﬂn -t
dy:=7 mm

def:: dchar.n+k0' dO def:49 mm

Dimensjon effektivt resttverrsnitt
bef‘fi ::b_2.def bef.fi: 117 mm

h‘ef‘fi ::h’_2.def heffl:82 mm

Dimensjonerende fasthet

N
Jeoasi=115fcox feo0.di=28175
mm
N
fm.d.fi ::1'15'fm.k fm.d.fi:34-5
mm
Knekking - brann
Treghetsradius: Gy i =0.29 heg g iy i =23.78 mm
Iy,
Slankhet: A, pii=—r Ay £i=109.336
Zy.ﬁ
Ay fi | feon
Arel.y.ﬁ = Lk A= ATel.y.fi =1.658
T Eo.05

B.:=0.1 (limtre)

2
ky.fi =0.5- <1 +08.- <>‘rel.y.fi - 03> + A'rel.y.fi > ky.fi: 1.942

1

2
ky.ﬁ + \/kyfz T )‘rel.y.fi

k k., +=0.339

cy.fi = cy.fi

2
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[1] (6.21)

[1] (6.29)

[1] (6.27)

[1]6.1.4

Treghetsradius: i, ;;:=0.29+b,; f;

l
Slankhet: A, fii=—2
Zz.fi
A o
Arel.z.fi = 2 fc‘O‘k Arel.z.fi =1.162
E0.05
B.:=0.1 (limtre)

kz,ﬁ =0.5- <]- +ﬁc ¢ <>‘rel.z.fi - 03> + )‘rel.z‘fi2>

1

2
kz.fi + \/szz =T )‘rel.z.fi

kcz.fi =

2

Aksialspenning

Afi = bef.fi' hef.fi

Nyi N
Oco0.d.fi'= i Oc0.d.fi=9-629 -
Aji mm

_ Je0dfi  _n59 <1.0 OK
k:cy.fi 'fc.().d.fi

. i ="T76.628

k. ;=1218

k

cz.fi

=0.632
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VEDLEGG G2.2

Soyle 4-7
L 2,15 kcz 0,949
b 215 kcy 0,913
h 180 fcok 24,5
A 38700 Ym 1,15
w 1161000 fmk 30
Kombinasjon 1 2a 2b 2c 3a 3b
G 32,14 32,14 32,14 32,14 32,14 32,14
vG 1,35 1,35 1,20 1,20 1,35 1,20
S 43,73 43,73 43,73 43,73 43,73
vS 1,05 1,50 1,05 1,05 1,50
Q 18,30 18,30 18,30
yQ 1,05 1,05 1,50
Nf 43,39 108,52 123,38 111,93 89,31 104,16
oN 1,12 2,80 3,19 2,89 2,31 2,69
kmod 0,6 1,1 1,1 1,1 0,9 0,9
fcod 12,78 23,43 23,43 23,43 19,17 19,17
UF (6.23) 0,10 0,13 0,15 0,14 0,13 0,15
UF (6.24) 0,09 0,13 0,14 0,13 0,13 0,15
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VEDLEGG G2.3

Marthe Elise Leirvag

project BYGG C
element Soyle 4-7

page 1
date  24.05.2020

system

P=43.73 kNl

snow load CEN > 1000m altitude

P=43.73 klenow load CEN > 1000m altitude

P=0 1/39 kleeIl weight CLT P=0 3/9 kleeIl weight CLT
T T
A A _’y A A —>,
7 VA
¥
section: wooden beam 21.5/18; material: GL30c; service class: service class 1; fire resistance class: R 60
\ilﬁ © 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2
Marthe Elise Leirvag element Soyle 4-7 date  24.05.2020
utilization flexural stress analysis
moments y (kNm] moments z [kNm) axial forces [kN] My.q = 0.00 kNm fox=30.00 N/mm?
min My=0.00 [kNm] min Mz=0.00 [kNm| min N=-114.18 [kN] Nea = - kN fek = 24.50 N/mm?2
max My=0.00 [kNm] max Mz=0.00 [kNm] max N=-32 .15 [kN] 1 1418
Ocd = 2.95 N/mm? foa=  19.17 N/mm?2
Omyd = 0.00 N/mm? foyd = 23.48 N/mm?
shear stress analysis Y
Va4 = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis Z
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis combined
| , Vyd = 0.00 kN Vza = 0.00 kN
20000 100,00 000 Tuyd = 0.00 N/mm? Tvzd = 0.00 N/mm?
V= 114.18/32.15 [kN] V= 114.18/32.15 [kN] ratio = 0 %
lateral torsional buckling analysis
shaar ferce y [kN) shoar force z [kN] My,a = 0.00 kNm fmk = 30.00 N/mm?
e V0,00 k04 mex Vo=0.00 [N Neg = - kN fox=  24.50 N/mm?
114.18
Ocd = 2.95 N/mm? foa = 19.17 N/mm?
Omyd = 0.00 N/mm? foyd = 23.48 N/mm?
buckling analysis
Myg = 0.00 kNm foxk = 30.00 N/mm?2
Ned = - kN foxk = 24.50 N/mm?
114.18
Ocd = 2.95 N/mm? fea=  19.17 N/mm?2
Omyd = 0.00 N/mm? foya= 23.48 N/mm?
Omzd = 0.00 N/mm? fmza = 23.48 N/mm?
flexural stress analysis fire
Myg = 0.00 kNm fox = 30.00 N/mm?2
Nea= -54.02 kN fek = 24.50 N/mm?
Ocd = 5.63 N/mm?2 foa = 28.18 N/mm?
Omyd = 0.00 N/mm? foyd = 34.50 N/mm?
shear stress analysis Y fire
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis Z fire
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis combined fire
Vyd = 0.00 kN Vz4 = 0.00 kN
Tuyd = 0.00 N/mm? Tvzd = 0.00 N/mm?2
ratio = 0 %
lateral torsional buckling analysis fire
My = 0.00 kNm fnk = 30.00 N/mm?
Nea= -54.02 kN fox = 24.50 N/mm?
Ocd = 5.63 N/mm? foa= 28.18 N/mm?2
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
buckling analysis fire
My,g = 0.00 kNm fok = 30.00 N/mm?
Nea = -54.02 kN fex = 24.50 N/mm?
Ocd = 5.63 N/mm? fca= 28.18 N/mm?
Omyd = 0.00 N/mm?2 foya= 34.50 N/mm?
Omzd = 0.00 N/mm? fnzd =  34.50 N/mm?
support reaction
load case category Kmod | Ay A; Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 0.39 0.00 0.00
0.00 0.00 0.39 0.00 0.00
self weight 0.6 0.00 0.00| 31.76 0.00 0.00
0.00 0.00| 31.76 0.00 0.00
wind load 0.9 0.00 0.00 0.00 0.00 0.00

*
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project BYGG C page 3
Marthe Elise Leirvag element Soyle 4-7 date  24.05.2020

support reaction

load case category Kmod | Ay A, Bx By B

(kN] | [kN] | [kN] | [kN] | [kN]

0.00 0.00| 18.30 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 | 43.73 0.00 0.00

Disclaimer

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

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

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

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

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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VEDLEGG G3.1

SOYLE 4-6

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] NS-EN 1995-1-2: Brannteknisk dimensjonering

[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER

[1] NA.901

[1] Tab. 2.1

[1] NA.2.3

[5] Tab. 6

Klimaklasse: 1

Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast

Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=180 mm
Lengde: L:=2150 mm

Limtre GL30c:

N N N
fm.k =30 fc,90’:2-5 5 fv.k :=3.5
mm mm mm
feor=24.5 N E.05:=10800 v ; =430 L
mm mm m
g:=9.81 EQ
8

(Verdier hentet fra Calculatis)

Egenvekt tak, bjelke og fasade: Gy, :=31.86 kN

Egenvekt sgyle: G,:=4.609 k—Aj b-h-L G,=383.492 N

m

Permanent last: G,:=Gy+G, G, =32.243 EN

156



Snglast: S, :=43.96 kN

Vindlast (fra tak): Q,:=18.41 kN
LASTKOMBINASJONER l
1. Kun egenlast k,.q:=0.6 |L B'§
Gp:=1.35-G, G =43.529 kN =
=
2. Alle laster kpoqi=1.1

a) Egenlast dominerende:

Gf2 = 1.35'Gk Gf2:43-529 kN
Spy:=1.05-S,, Spy=46.158 kN
Qp=1.05-Q, Q2 =19.331 kN

b) Snglast dominerende:

Gpy=1.2-G, Gj3=38.692 kN
Sf3 = 1'5.Sk Sf3:6594 kN
Qf3:: 1.05'Qk Qf3:19-331 kN

¢) Vindlast dominerende:
Gf4 = 1.2'Gk Gf4:38-692 kN
Sp=1.05-S, Spy=46.158 kN

Qp=1.5-Q; Q4 =27.615 kN
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3. Kun egenlast og snglast k,.0q:=0.9

a) Egenlast dominerende:
Gf5:=1.35-G}, G5=43.529 kN

Sp5:=1.05-5), Sp;=46.158 kN

b) Snglast dominerende:

Gre=1.2-G, Gye=38.692 kN
SfG:: 1‘5.Sk Sf6:6594 ’{ZN
KNEKKING
y-y: Knekklengde: lyy=2150 mm +450 mm (Sgyle + bjelkehgyde)
Treghetsradius: i,:=0.29+h i,=52.2 mm
Ly,
Slankhet: A= A, =49.808
by
A
[1] (6.21) )‘rel.y::_y' Jeok Arel.y:0'755
7 Eq .05
[1] (6.29) B.:=0.1 (limtre)
[1] (6.27) k,=0.5+(1+8.* Mrery—0-3) +Aery”) k,=0.808
k L k., =0.913

2

cy::
2
ky + \/ky T )‘rel.y
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z-z: Knekklengde: l;.,:=2150 mm + 450 mm

Treghetsradius: 1,:=0.29+b 1,=62.35 mm

l
Slankhet: A =2 A\, =41.7

2,

[1] (6.21) A A [ Feok

(Sgyle + bjelkehgyde)

rel.z ‘== Arel.z:0'632
™ Eq .05
[1] (6.29) B.:=0.1 (limtre)
[1] (627) kz =0.5- (1 +/3(: ° (Arel.z_ O3> +Arel.z2> kz: 0.716
k= ! k,,=0.949
kz+ kz2 _Arel.z2
BRANNDIMENSJONERING

[3] Tab 3.1 Dimensjonerende forkullingshastighet for limtre:

[4] § 11-3 Brannklasse 2
[4]§11-4 Brannmotstandstid R60: t:=60 min
[2] Tab. NA.A1.1

Yos:=0.7 P :=0.5 by :=0.2

¢0.v :=0.6 ¢1.v::0'2 ¢2.v =0

Nf’i:: 1.0'Gk+ 1'0.¢2,D'Qk+1'0.¢1.5'sk

B,=0.7 mm

min

Ny;=54.223 kN
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[3] 4.2.2

[1] (6.21)

[1] (6.29)

[1] (6.27)

Effektiv forkullingsdybde
t>20 min ky:=1.0
Aeharn=0n-t

dy:=7 mm

def = dchar.n + kO s d() def =49 mm

Dimensjon effektivt resttverrsnitt
bef.fi ::b—2°def beffl:117 mm

hef.fi ::h_2'def h‘effl:82 mm

Dimensjonerende fasthet

N
Jeoafii=1.15f o Jeo.d=28.175
mm
N
fm.d.fi =1.15+f 1 fm.d.fi:34-5
mm
Knekking - brann
Treghetsradius: by 4i7=0.29he; f; iy.i=23.78 mm
Uiy
Slankhet: Ay fi i = — Ay.5i=109.336
by fi
Ayfi | Jeok
)‘rel.y.ﬁ = vt - )‘Tel.y.fi =1.658
T Eo.05

B.:=0.1 (limtre)

2
ky.fi :=0.5- <1 +Bc * <>"rel.y.fi - 0'3> + Arel.y.fi > ky.fi: 1.942
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[1] (6.21)

[1] (6.29)

[1] (6.27)

[1]6.1.4

1

k

cy.fi::

Treghetsradius:

l
Slankhet: A= -kz
Zz.fi
A s
Arel.z,ﬁ:: z.fi b fc.o,k;
L E0.05
B.:=0.1 (limtre)

kz.fi :=0.5- <]- +/Bc ° <>‘rel.z.fi - 03> + Arel.z.fi2>

1

2
ky i+ \/ky.fi = At

2

kcz.fi =

2
kz.fi + \/szz = )‘rel.z.fi

Aksialspenning
Afi = bef.fi . hef.fi

Ny;

Oco.d.fi'*=
Ay
fi

O’ .
_ ebdfi 592 < 1.0
kcy.fz' 'fc.O.d.fi

2

- Oc.0.d.fi=9-652

OK

szz :=0.29. beffz

N

mm

1,5 =33.93 mm

. fi="T76.628

A

k

rel.z.

;i=1.162

k. ;=1.218

k

cz.fi

=0.632

ey.fi=0.339
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VEDLEGG G3.2

Spyle 4-6
L 2,15 kcz 0,949
b 215 kcy 0,913
h 180 fcok 24,5
A 38700 Ym 1,15
w 1161000 fmk 30
Kombinasjon 1 2a 2b 2c 3a 3b
G 32,24 32,24 32,24 32,24 32,24 32,24
vG 1,35 1,35 1,20 1,20 1,35 1,20
S 43,96 43,96 43,96 43,96 43,96
vS 1,05 1,50 1,05 1,05 1,50
Q 18,41 18,41 18,41
yQ 1,05 1,05 1,50
Nf 43,52 109,01 123,96 112,46 89,68 104,63
oN 1,12 2,82 3,20 2,91 2,32 2,70
kmod 0,6 1,1 1,1 1,1 0,9 0,9
fcod 12,78 23,43 23,43 23,43 19,17 19,17
UF (6.23) 0,10 0,13 0,15 0,14 0,13 0,15
UF (6.24) 0,09 0,13 0,14 0,13 0,13 0,15
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VEDLEGG G3.3

Marthe Elise Leirvag

project BYGG C
element Soyle 4-6

page 1
date  24.05.2020

system

P=43.96 kNl

snow load CEN > 1000m altitude

P=43.96 klenow load CEN > 1000m altitude

P=0 1/39 kleeIl weight CLT P=0 3/9 kleeIl weight CLT
T T
A A _’y A A —>,
7 VA
¥
section: wooden beam 21.5/18; material: GL30c; service class: service class 1; fire resistance class: R 60
\ilﬁ © 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2
Marthe Elise Leirvag element Soyle 4-6 date  24.05.2020
utilization flexural stress analysis
moments y (kNm] moments z [kNm) axial forces [kN] My.q = 0.00 kNm fox=30.00 N/mm?
min My=0.00 [kNm] min Mz=0.00 [kNm| min N=-114.70 [kN] Nea = - kN fek = 24.50 N/mm?2
max My=0.00 [kNm] max Mz=0.00 [kNm] max N=-32 25 [kN] 1 1470
Ocd = 2.96 N/mm? foa=  19.17 N/mm?2
Omyd = 0.00 N/mm? foyd = 23.48 N/mm?
shear stress analysis Y
Va4 = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis Z
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fug = 1.84 N/mm?
shear stress analysis combined
| , Vyd = 0.00 kN Vza = 0.00 kN
20000 100,00 000 Tuyd = 0.00 N/mm? Tvzd = 0.00 N/mm?
Vo= 1147043225 [kN] V= 114.70432.25 [kN] ratio = 0 %
lateral torsional buckling analysis
shaar ferce y [kN) shoar force z [kN] My,a = 0.00 kNm fok = 30.00 N/mm?
e V0,00 k04 mex Vo=0.00 [N Neg = - kN fox= 24.50 N/mm?
114.70
Ocd = 2.96 N/mm? foa = 19.17 N/mm?
Omyd = 0.00 N/mm? foyd = 23.48 N/mm?
buckling analysis
Myg = 0.00 kNm foxk = 30.00 N/mm?2
Ned = - kN fex = 24.50 N/mm?
114.70
Ocd = 2.96 N/mm? fca=  19.17 N/mm?
Omyd = 0.00 N/mm? foya= 23.48 N/mm?
Omzd = 0.00 N/mm? fmza = 23.48 N/mm?
flexural stress analysis fire
Myg = 0.00 kNm fox = 30.00 N/mm?2
Nea= -54.23 kN fex = 24.50 N/mm?
Ocd = 5.65 N/mm?2 foa = 28.18 N/mm?
Omyd = 0.00 N/mm? foyd = 34.50 N/mm?
shear stress analysis Y fire
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis Z fire
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis combined fire
Vyd = 0.00 kN Vz4 = 0.00 kN
Tuyd = 0.00 N/mm? Tvzd = 0.00 N/mm?2
ratio = 0 %
lateral torsional buckling analysis fire
My = 0.00 kNm fmk = 30.00 N/mm?
Nea= -54.23 kN fox = 24.50 N/mm?
Ocd = 5.65 N/mm? fca= 28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
buckling analysis fire
My,g = 0.00 kNm fmk = 30.00 N/mm?
Nea= -54.23 kN fox = 24.50 N/mm?
Ocd = 5.65 N/mm? fca= 28.18 N/mm?
Omyd = 0.00 N/mm?2 foya= 34.50 N/mm?
Omzd = 0.00 N/mm? fnzd =  34.50 N/mm?
support reaction
load case category Kmod | Ay A; Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 0.39 0.00 0.00
0.00 0.00 0.39 0.00 0.00
self weight 0.6 0.00 0.00| 31.86 0.00 0.00
0.00 0.00| 31.86 0.00 0.00
wind load 0.9 0.00 0.00 0.00 0.00 0.00

*
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project BYGG C page 3
Marthe Elise Leirvag element Soyle 4-6 date  24.05.2020

support reaction

load case category Kmod | Ay A, Bx By B

(kN] | [kN] | [kN] | [kN] | [kN]

0.00 0.00| 18.41 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 | 43.96 0.00 0.00

Disclaimer

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

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

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

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

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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VEDLEGG G4.1

SOYLE 3-10

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] NS-EN 1995-1-2: Brannteknisk dimensjonering
[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER

[1] NA901 Klimaklasse: 1
[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast
[1] NA.2.3 Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=225 mm
Lastbredde: Lb:=6640 mm
Lengde: L:=2150 mm
[5] Tab. 6 Limtre GL30c:
N N N
Jmx=30 Jeook=2.5 Jor=3.5 >
mm mm mm
Foopi=245 Y By gy := 10800 ¥ p, =430 F9_
mm mm m
g:=9.81 EQ
S
LASTER
(Verdier hente fra Calculatis)
Egenvekt: G,:=17.8 kN +47.36 kN G,=65.16 kN
) kN
Egenvekt sgyle: G,:=4.609 — b-h-L G,=479.365 N

m

Permanent last: G =G+ G,

G, =65.639 kN

166



Snglast: S,:=21.3 kN

Nyttelast: N,:=26.6 kN
Vindlast (fra tak): . i=8.9 kN
Vindlast pé vegg:
Qs i=1.34 ﬂ2 C,=1.2 Cp:=0.724
m
kN
Qyind1 = Grast* (Ca+0.2) < Lb Quina1 =12.457 -
kN
Quind2 *= Akast * <CD+03> -Lb Qyina2 =9-111 W
kN
gy *=1max <qm’nd1 ’ qm’nd2> qp= 12.457 —
m
LASTKOMBINASIJONER
1. Kun egenlast kpoqi=0.6 % l
B o7
Gy :=1.35-G,, Gy, =88.613 kN .
3
2. Alle laster kpoqi=1.1
A A -+ —:

a) Egenlast dominerende:

Gjy=1.35-G, G, =88.613 kN
Spy=1.05-5 Sy, =22.365 kN
Nf2 = 1.05‘Nk. Nf2:27-93 kN
Qpp=1.05-Q; Q2 =9.345 kN
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qf2 :=1.05- i

m

b) Snglast dominerende:

Gpi=1.2-G,
Spyi=1.5-5,
Njyi=1.05-N,,
Qp3:=1.05-Q

qf3 = 1.05 L qk

Gy3="T78.767 kN
Sp3=31.95 kN
Ny3=27.93 kN
Qf3=9.345 kN
kN

q5=13.079 =
m

¢) Nyttelast dominerende:

Gpyi=1.2-Gy,
St4:=1.05-5),
Nyy:i=1.5-Ny,
Qpu1=1.05+Q,

qrs=1.05-q;

G4 =T8.767 kN
Sy =22.365 kN
Ny, =39.9 kN
Qp=9.345 kN

g5 =13.079 V.

m

d) Vindlast dominerende:

Gp=1.2:Gy,
Sy5:=1.05-5,
Ny5=1.05-N,,
Qp5:=1.5-Q

qp5:=1.5qy

G5 =T8.767 kN
S5=22.365 kN
Nps=27.93 kN

grs=18.685 N

m
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3. Egenlast, nyttelast og snglast k,.,q:=0.9

a) Egenlast dominerende:

Ge=1.35-G,, G6=88.613 kN
Sp5:=1.05-5), Sp5=22.365 kN
Npgi=1.05-N), Ng=27.93 kN

b) Snglast dominerende:

Gp=1.2-G, G =T78.767 kN
Sf7:: 1'5.Sk Sf7:3195 kN
Nf7:: 1.05'Nk Nf7:27’93 kN

b) Nyttelast dominerende:

GfS = 1'2.Gk Gf8:78.767 kN

Sigi=1.05-S, Sj3=22.365 kN

NfS::l‘S.Nk' Nf8:39'9k'N
3. Egenlast og nyttelast kynoqi=0.8

a) Egenlast dominerende:
Gyi=1.35-Gy, Gy=88.613 kN

Nf9::1'05.Nk Nf9:27’93 kN

a) Nyttelast dominerende:
Gflo ::1-35‘Gk Gf10:88.613 kN

NflO::]"5.Nk3 Nf10:39.9 kN
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[1] (3.2) Hgydefaktor: k;,:=min \.\ ;

KNEKKING

y-y: Knekklengde: ljy=2150 mm + 550 mm

Treghetsradius: i,:=0.29-h

({600 mm\lo'1

/

iy: 65.25 mm

l
Slankhet: A=Y A, =41.379
by
A
[1] (621) A= .| Je0s Mty =062
4 Eo.05
[1] (6.29) B.:=0.1 (limtre)
[1](6.27) k,:=0.5+(1+8. (Nrery—0-3) +Nery) k,=0.713
1
k. = k.,=0.95
cy 2 2 cy
ky+\/ky _)‘rel.y
z-z: Knekklengde: ly.=2150 mm + 550 mm
Treghetsradius: 1,:=0.29+b 1,=62.35 mm
lkz
Slankhet: A== A, =43.304
/I/Z
A
[11(6.21) Ayoim 5/ Jo0t Nets=0.657
™ Eo.05
[1] (6.29) B.:=0.1 (limtre)
[1] (6.27) k,:=0.5-(1+8cs (\rs—0.3) +Aer.”) k. =0.733

\
,1.1}| k,=1.1

(s@yle + bjelkehgyde)
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k.= ! k,,=0.943

A / 2 2
kz+ kz _>"rel.z

BRANNDIMENSJONERING

[3] Tab 3.1 Dimensjonerende forkullingshastighet for limtre:
[4] § 11-3 Brannklasse 2

[4] §11-4 Brannmotstandstid R60: t:=60 min

[2] Tab. NA.A1.1

¢0.s =0.7 ,(pl.s :=0.5 ¢2.s: 0.2

¢0.v :=0.6 ¢1.v::0'2 ¢2.v =0

o =0.7 ¥y ,:=0.5 1y, :=0.3

Nyi=Gyp+ Ny hy ,+1Py 5+ Sy, N;;=83.199 kN

[314.2.2 Effektiv forkullingsdybde
t>20 min ky:=1.0
Aeharni=PBn*t
dy:=7 mm

def:: dchar.n+k0'd0 def:49 mm

Dimensjon effektivt resttverrsnitt
bef.fz' ::b_2'def beff1:117 mm

heffz :h’_2.def h‘effz: 127 mm
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[1] (6.21)

[1] (6.29)

[1] (6.27)

[1] (6.21)

[1] (6.29)

[1] (6.27)

Dimensjonerende fasthet

N
Jeodfi=115f ok feo0.a7=28.175
mm
N
fm.d.fz’ i=1.15+f 1 fm,d.ﬁ:34-5
mm
Knekking - brann
Treghetsradius: 4, 4;:=0.29-h s iy =36.83 mm
Uiy
Slankhet: Ay pii=—2 Ay si=T3.31
by fi
AL
Arel.y.ﬁ = yfi * fc.O.k )‘Tel.y.fi =1.111
T Ey.05

B.:=0.1 (limtre)

2
ky.fi:: 0.5- <1 +Bc' <>‘7’el.y.fi_ 0'3> +>‘rel.y.ﬁ > ky.fi: 1.158

1
Key.gi+= NP — Fey=0-674
ky.fi + kyfz n )‘rel.y.fi
Treghetsradius: by fi7=0.29+bes g 1,£=33.93 mm
lkz
Slankhet: A, fi == A, fi=79.576
Zz.fi
A »
)‘rel.z.ﬁ = 21, fC-O-k Arel.z.fi =1.206
T Ey .05
B.:=0.1 (limtre)

kz.fi:: 0.5 <1 +ﬂc' <>"rel.z.fi_0'3> +>‘rel.z.fi2> kz.fi: 1.273
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1
kcz.fi = kczf1:0595

2 2
kz.fi = \/kz.fi = )‘rel.z.fi

[1]6.1.6 Bgyespenning

1 2
W’:E‘ beg fi* Per.fi

2
by oL
My.fi ::% My.fi: 1.44 kKN -m
M. ..
Om.y.fi'= L2 Umyfz:4577 LQ
w mm
Tmyfi _0.133 <10 OK
m.d.fi
[1]6.1.4 Aksialspenning
Agii=bes giv Peg i
Oco.d.fi'= ! Oc.0.d.fi=9-999
Agi mm

_ TJebdfi  _g334 <1.0 OK
kcz.fi ° fc.O.d.fi

Kombinert virkning

[1]6.1.6 2) k, :=0.7

[1] (6.23) Tedfi | Imyfi_g 98 <10 OK
kcy.fi 'fc.O.d.fi fm‘d.fi

[1] (6.24) Tevdfi g Tmyfi_g497 <10 OK
kcz.fi ° fc.O.d.fi fmdfz
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VEDLEGG G4.2

Sgyle 3-10
L 2,15 kcz 0,943 kh 1,1
b 215 kcy 0,95 km 0,7
h 225 fcok 24,5
A 48375 Ym 1,15
w 1814062,5 fmk 30
Kombinasjon 1 2a 2b 2c 2d 3a 3b 3c 4a 4b
G 65,64 65,64 65,64 65,64 65,64 65,64 65,64 65,64 65,64 65,64
vG 1,35 1,35 1,20 1,20 1,20 1,35 1,20 1,20 1,20 1,35
S 21,30 21,30 21,30 21,30 21,30 21,30 21,30
vS 1,05 1,50 1,05 1,05 1,05 1,50 1,05
N 26,60 26,60 26,60 26,60 26,60 26,60 26,60 26,60 26,60
YN 1,05 1,05 1,50 1,05 1,05 1,05 1,50 1,50 1,05
Q 8,90 8,90 8,90 8,90
yQ 1,05 1,05 1,05 1,50
q 12,46 12,46 12,46 12,46
Yq 1,05 1,05 1,05 1,50
Nf 88,61 133,41 120,06 110,48 142,41 110,98 110,72 101,13 118,67 116,54
of 0,00 13,08 13,08 13,08 18,69 0,00 0,00 0,00 0,00 0,00
Mf 0,00 7,56 7,56 7,56 10,80 0,00 0,00 0,00 0,00 0,00
oN 1,83 2,76 2,48 2,28 2,94 2,29 2,29 2,09 2,45 2,41
oM 0,00 4,17 4,17 4,17 5,95 0,00 0,00 0,00 0,00 0,00
kmod 0,6 1,1 1,1 1,1 1,1 0,9 0,9 0,9 0,8 0,8
fcod 12,78 23,43 23,43 23,43 23,43 19,17 19,17 19,17 17,04 17,04
fmyd 17,22 31,57 31,57 31,57 31,57 25,83 21,09 21,09 18,75 18,75
UF (6.23) 0,15 0,26 0,24 0,23 0,32 0,13 0,13 0,13 0,15 0,15
UF (6.24) 0,15 0,22 0,20 0,20 0,27 0,13 0,12 0,10 0,14 0,14
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VEDLEGG G4.3

project BYGG C page 1
Marthe Elise Leirvag element Sgyle 3-10 date  24.05.2020
system
P=8.90 klemd load P=8.90 klemd load
P=26.60 kNllr.'e load cat. A: residential P=26.60 kNlll'.'e load cat. A: residential
P=21.30 klenow load CEN > 1000m altitude P=21.30 klenow load CEN > 1000m altitude
P=65.16 kleelfwmghl P=65.16 kleellweng
E ________________________________________________
E P=0.49 kN| self weight CLT P=0.49 kNlSeI( weight CLT
2 7 Ar

S

e e
| B | B
N "
> o
3 3
/ b / A >,

section: wooden beam 21.5/22.5; material: GL30c; service class: service class 1; fire resistance class: R 60
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project BYGG C page 2

Marthe Elise Leirvag element Sgyle 3-10 date  24.05.2020
utilization flexural stress analysis
moments y (kNm] moments z [kNm) axial forces [kN] My.q = 0.00 kNm fox=30.00 N/mm?
oy 0 o o5 35 oo N 55 04 o Noa = - kN fex = 24.50 N/mm?
¥=0.00 [kNm] 9.83 [kNm] 65,65 [kN] 138.57
N 0001820 100 Ocd = 2.86 N/mm? fea = 19.17 N/mm?
Omyd = 0.00 N/mm? fmyd = 23.48 N/mm?
= : shear stress analysis Y
‘ ‘ Va= 1828 kN foe=  3.50 N/mm?
Tvd = 0.57 N/mm? fua = 1.84 N/mm?
shear stress analysis Z
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis combined
. : , | , Vya= 18.28 kN Vz4 = 0.00 kN
-5.00 opo 500 1000 -200.00 -100.00 000 Tv.y‘d = 057 N/mmz T\/,Z.d - 000 N/mmz
1 5 [kN] 1 ratio = 10 %
lateral torsional buckling analysis
shaar force y [kN] shoar force z [kN] My,a = 0.00 kNm fmk = 30.00 N/mm?
v ty=13.28 o] ma Vo000 N Nea = - kN fox= 2450 N/mm?
137.31
Ocd = 2.84 N/mm? fea=  17.04 N/mm?
Omyd = 0.00 N/mm? fmyd = 20.87 N/mm?
buckling analysis
Myq = 0.00 kNm fmxk = 30.00 N/mm?
Nea = - kN fek= 24.50 N/mm?
138.57
Ocd = 2.86 N/mm? fca=  19.17 N/mm?
Omyd = 0.00 N/mm? foya= 23.48 N/mm?
Omzd = 5.67 N/mm? fmzd = 23.48 N/mm?
flexural stress analysis fire
T Myq = 0.00 kNm fmk = 30.00 N/mm?
-20.00 -10.00 000 10.00 20.00
Nea = -79.67 kN fek= 24.50 N/mm?
Ocd = 5.36 N/mm? foa = 28.18 N/mm?
Omyd = 0.00 N/mm? foyd = 34.50 N/mm?
shear stress analysis Y fire
Vg = 2.68 kN fux = 3.50 N/mm?
Tvd = 0.27 N/mm? fua = 2.70 N/mm?
shear stress analysis Z fire
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis combined fire
Vya = 2.68 kN Vza = 0.00 kN
Tvyd = 0.27 N/mm? Tvzd = 0.00 N/mm?
ratio = 1%
lateral torsional buckling analysis fire
Myq = 0.00 kNm fmk = 30.00 N/mm?
Nea = -84.28 kN fek= 24.50 N/mm?
Ocd = 5.67 N/mm? fea= 28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
buckling analysis fire
Myq = 0.00 kNm fmxk = 30.00 N/mm?
Nea= -79.67 kN fek= 24.50 N/mm?
Ocd = 5.36 N/mm? fca= 28.18 N/mm?
Omyd = 0.00 N/mm?2 foya= 34.50 N/mm?
Omzd = 4.97 N/mm? fnzd =  34.50 N/mm?
support reaction
load case category Kmod | Ay A; Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 0.49 0.00 0.00
0.00 0.00 0.49 0.00 0.00
self weight 0.6 0.00 0.00 | 65.16 0.00 0.00
0.00 0.00 | 65.16 0.00 0.00
snow load CEN > 1000m altitude 0.8 0.00 0.00 0.00 0.00 0.00
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project BYGG C page 3
Marthe Elise Leirvag element Sgyle 3-10 date  24.05.2020

support reaction

load case category Kmod | Ay A, Bx By B

(kN] | [kN] | [kN] | [kN] | [kN]

0.00 0.00| 21.30 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| 26.60 0.00 0.00
wind load 0.9 13.39 0.00 0.00 | 13.39 0.00

0.00 0.00 8.90 0.00 0.00

Disclaimer

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

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

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

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

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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VEDLEGG G5.1

SOYLE 3-9

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] NS-EN 1992-1-2: Brannteknisk dimensjonering

[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER
[1] NA901 Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast

[1] NA.2.3 Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=225 mm
Lengde: L:=2150 mm

[5] Tab. 6 Limtre GL30c:

fm.k =30 fc.90::2-5 2 fv.k =3.5
mm mm mm
feor=24.5 N E, 05:=10800 N - ppni=430 kg
mm mm m
g:=9.81 EQ
S

(Verdier hentet fra Calculatis)

Egenvekt: Gy:=32.14 kN +75.41 kN G,=107.55 kN
, kN
Egenvekt sgyle: G,:=4.609 — - behL G,=479.365 N
m
Permanent last: G, =G, +G, G, =108.029 kN

Snglast: S,:=43.73 kN
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Vindlast: Q::=18.3 kKN

Nyttelast: N,:=54.66 kN

LASTKOMBINASJONER

1. Kun egenlast k,oqi=0.6 l

|L BF
Gj=1.35-G}, G =145.84 kN :

2. Alle laster kpoqi=1.1 ‘;*
a) Egenlast dominerende: Lo, —
Gpyi=1.35-G, Gp=145.84 kN s
SfQ:: 105.Sk Sf2:45917 kN
Qpy=1.05-Q Qp,=19.215 kN
Nyyi=1.05-N;, Ny, =57.393 kN

b) Snglast dominerende:

Gpi=1.2-G, Gy =129.635 kN
Spzi=1.5+5; Sp3=65.595 kN
Qf3:: 1'05.Qk Qf3: 19.215 kN
Nyy:=1.05-N,, N3 =57.393 kN

¢) Vindlast dominerende:
Gpy=12-G, Gy, =129.635 kN

Sp4i=1.05+8), Sp=45.917 kN
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Qpy=1.5-Qy

Nyy=1.05-N,,

Ny,=57.393 kN

d) Nyttelast dominerende:

Gf5 =1.2. Gk:
Sp5:=1.05+5),
Qf5 = ]..05 ® Qk

Nf5:: 1.5'Nk

3. Egenlast, nyttelast og snglast

G5=129.635 kN
Sp;=45.917 kN
Qp;=19.215 kN

Ny;=81.99 kN

kmod :=0.9

a) Egenlast dominerende:

Gf6 = 1.35 ] Gk
Sfﬁ = 1.05 'Sk

Nyg:=1.05-N,,

Go=145.84 kN
Sps=45.917 kN

Ny=57.393 kN

b) Snglast dominerende:

Gf7Z: 1'2.ij
Sf7Z: 1'5.Sk

Ny7:=1.05-N,,

G =129.635 kN
S} =65.595 kN

Nj;=57.393 kN

¢) Nyttelast dominerende:

Gf8 = 1.2 'Gk
ng = 105 'Sk

NfS:: 1'5.Nk

Gy =129.635 kN
Sps=45.917 kN

N3 =81.99 kN
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4. Egenlast og nyttelast k,..q:=0.8

a) Egenlast dominerende:

Npy:=1.05-N), Npy=57.393 kN

b) Nyttelast dominerende:

Gio=1.2-G,, G10=129.635 kN
KNEKKING
y-y: Knekklengde: liy=2150 mm + 550 mm
Treghetsradius: i,:=0.29+h
Iy
Slankhet: A=
(]
Yy
A
[1](621) Ayi=2req[Teok 5 o627
7 Eq .05
[1] (6.29) B.:=0.1 (limtre)

[1] (6.27) k,=0.5+(1+8.* Mrery—0-3) +Nery”)

k 1

2

cy::
2
ky =+ \/ky T )‘rel.y

(Sgyle + bjelkehgyde)

iy: 65.25 mm

A, =41.379

k,=0.713

kiey=0.95
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z-z: Knekklengde: li.,:=2150 mm + 550 mm (Sgyle + bjelkehgyde)

Treghetsradius: 1,:=0.29+b 1,=62.35 mm

l
Slankhet: A= A\, =43.304

2,

[1] (6.21) A A [ Feok

rel.z = —— Arel.z:0'657
™ Eq .05
[1] (6.29) B.:=0.1 (limtre)
[1] (627) kz:: 0.5- (1 +/3(:° (Arel.z_ O3> +Arel.z2> kz: 0.733
k.= ! k,,=0.943
kz+ kz2 _Arel.z2
BRANNDIMENSJONERING
[3] Tab 3.1  Dimensjonerende forkullingshastighet for limtre:  3,,:=0.7 an,
mwn
[4] § 11-3 Brannklasse 2
[4]§11-4 Brannmotstandstid R60: t:=60 min
[2] Tab. NA.A1.1
¢0.s =0.7 ,(pl.s :=0.5 ¢2.s::0'2
¢0.v :=0.6 ¢1.v::0'2 ¢2.v =0
¢O.n::0'7 ¢1.n::0'5 ¢2.n::0'3
Nyii=Gp+1y 5 N +1bs = Sp+10 , Q N¢;=144.105 kN
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[3] 4.2.2

[1] (6.21)

[1] (6.29)

[1] (6.27)

Effektiv forkullingsdybde
t>20 min ky:=1.0
Aeharn=0n-t

dy:=7 mm

def:: dchar.n+k0‘ d() def:49 mm

Dimensjon effektivt resttverrsnitt
bef.fi ::b—2°def beff1:117 mm

hef.fi ::h_2.def h’ef.fi: 127 mm

Dimensjonerende fasthet

N
Jeoafii=1.15f o Jeo.d=28.175
mm
N
fm.d.fi =1.15+f 1 fm.d.fi:34-5
mm
Knekking - brann
Treghetsradius: by 4i7=0.29he; f; iy =36.83 mm
Uiy
Slankhet: Ay fii=—2 Ay ;i =T3.31
by fi
A o
Mretyfii=—L e \/ Jeoi Arety.fi=1.111
7"' Ey.05

B.:=0.1 (limtre)

2
ky.fi:: 0.5 <1 +BC‘ <>"rel.y.fi_ 03) +)‘rel.y.fi > kny: 1.158
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[1] (6.21)

[1] (6.29)

[1] (6.27)

[1]6.1.4

1

k
2
ky i+ \/ky.fi = At

cy.fi >

Treghetsradius: Uyi7=0.29b,; 1;

l
Slankhet: Mpiim =2
L fi
A .
Arel.z.ﬁ = L fC-O-k )‘rel.z.ﬁ =1.206
7 Ej o5
B.:=0.1 (limtre)

kz.fi :=0.5- <]- +/Bc ° <>‘rel.z.fi - 03> + Arel.z.fi2>

1

2
kz.fi + \/szz = )‘rel.z.fi

kcz.fi =

2

Aksialspenning
Afi = bef.fi . hef.fi

N,
f Gpa=9.698

A fi mm

Oco.d.fi'*=

_ Tevdfi  _g578 <1.0 OK
kcz.fi * fc.O.d.fi

k

1,5 =33.93 mm

A, i=T9.576

cy.fi

=0.674

k

cz.fi

=0.595
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VEDLEGG G5.2

Sgyle 3-9
L 2,15 kcz 0,943
b 215 kcy 0,95
h 225 fcok 24,5
A 48375 Ym 1,15
w 1814062,5 fmk 30
Kombinasjon 1 2a 2b 2c 2d 3a 3b 3c 4a 4b
G 108,00 108,00 108,00 108,00 108,00 108,00 108,00 108,00 108,00 108,00
vG 1,35 1,35 1,20 1,20 1,20 1,35 1,20 1,20 1,35 1,20
S 43,73 43,73 43,73 43,73 43,73 43,73 43,73
vS 1,05 1,50 1,05 1,05 1,05 1,50 1,05
Q 18,30 18,30 18,30 18,30
yQ 1,05 1,05 1,50 1,05
N 54,66 54,66 54,66 54,66 54,66 54,66 54,66 54,66 54,66
YN 1,05 1,05 1,05 1,50 1,05 1,05 1,50 1,05 1,50
Nf 145,80 268,32 271,80 260,36 276,72 191,72 195,20 175,52 145,80 129,60
oN 3,01 5,55 5,62 5,38 5,72 3,96 4,04 3,63 3,01 2,68
kmod 0,6 1,1 1,1 1,1 1,1 0,9 0,9 0,9 0,8 0,8
fcod 12,78 23,43 23,43 23,43 23,43 19,17 19,17 19,17 17,04 17,04
UF (6.23) 0,25 0,25 0,25 0,24 0,26 0,22 0,22 0,20 0,19 0,19
UF (6.24) 0,25 0,25 0,25 0,24 0,26 0,22 0,22 0,20 0,19 0,19
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VEDLEGG G5.3

project BYGG C
Marthe Elise Leirvag element Soyle 3-9

page 1
date  24.05.2020

system

P=43.73 kN| snow load CEN > 1000m altitude

-

P=43.73 kN| snow load CEN > 1000m altitude

-

N

3 Ny

> ®
wsre

N

section: wooden beam 21.5/22.5; material: GL30c; service class: service class 1; fire resistance class: R 60
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project BYGG C page 2
Marthe Elise Leirvag element Soyle 3-9 date  24.05.2020
utilization flexural stress analysis
moments y (kNm] moments z [kNm) axial forces [kN] My.q = 0.00 kNm fox=30.00 N/mm?
min My=0.00 [kNm)] min Mz=0.00 [kNm] min N=-244 64 [kN] Nc,d = - kN fc,k = 24.50 N/mm?
max My=0.00 [kNm] max Mz=0.00 [kNm] max N=-108.04 [kN] 24464
Ocd = 5.06 N/mm? fea=  17.04 N/mm?
Omy.d = 0.00 N/mm? fmyd = 20.87 N/mm?
shear stress analysis Y
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis Z
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis combined
| , Vyd = 0.00 kN Vzd = 0.00 kN
0000 20000 oto Tvyd = 0.00 N/mm? Tvzd = 0.00 N/mm?
W = 244,84/108.04 [kN] ratio = 0 %
lateral torsional buckling analysis
shear force y [KN] shear force  (kN] My, = 0.00 kNm fmk = 30.00 N/mm?
rT:l Y/{-i% ?1%[|':<Nh|]| rr::::\\ffzzi[[)l.uﬂ?l [mi]\ Necd = - kN fok = 24.50 N/mm?
24464
Ocd = 5.06 N/mm? fea=  17.04 N/mm?
Omyd = 0.00 N/mm? fmyd = 20.87 N/mm?
buckling analysis
Myq = 0.00 kNm fmxk = 30.00 N/mm?
Nea = - kN fek= 24.50 N/mm?
244.64
Ocd = 5.06 N/mm? fea= 17.04 N/mm?
Omyd = 0.00 N/mm? fmyd = 20.87 N/mm?
Omzd = 0.00 N/mm? fmzd = 20.87 N/mm?
flexural stress analysis fire
Myq = 0.00 kNm fmk = 30.00 N/mm?
Nca = - kN fek = 24.50 N/mm?
146.30
Ocd = 9.85 N/mm? fea= 28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
shear stress analysis Y fire
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fud = 2.70 N/mm?
shear stress analysis Z fire
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fud = 2.70 N/mm?
shear stress analysis combined fire
Vyd = 0.00 kN Vza = 0.00 kN
Tvyd = 0.00 N/mm? Tvzd = 0.00 N/mm?
ratio = 0 %
lateral torsional buckling analysis fire
My,q = 0.00 kNm fmk = 30.00 N/mm?
Nea = - kN fek= 2450 N/mm?
146.30
Ocd = 9.85 N/mm? fea=  28.18 N/mm?
Omy.d = 0.00 N/mm? fmyd = 34.50 N/mm?
buckling analysis fire
Mya = 0.00 kNm fnk = 30.00 N/mm?
Ned = - kN fek= 24.50 N/mm?
146.30
Ocd = 9.85 N/mm? fea=  28.18 N/mm?
Omyd = 0.00 N/mm? foyd = 34.50 N/mm?
Omzd = 0.00 N/mm? fnzd =  34.50 N/mm?
support reaction
load case category Kmod | Ay A; Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 0.49 0.00 0.00
0.00 0.00 0.49 0.00 0.00

*
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project BYGG C page 3

Marthe Elise Leirvag element Soyle 3-9 date  24.05.2020
support reaction
load case category Kmod | Ay A, Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight 0.6 0.00 0.00 | 107.55 0.00 0.00
0.00 0.00 | 107.55 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 | 54.66 0.00 0.00
wind load 0.9 0.00 0.00 0.00 0.00 0.00
0.00 0.00 | 18.30 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 | 43.73 0.00 0.00

Disclaimer

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

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

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

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

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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VEDLEGG G6.1

SOYLE 2-10

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] NS-EN 1995-1-2: Brannteknisk dimensjonering
[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER

[1] NA.901

[1] Tab. 2.1

[1] NA.2.3

[5] Tab. 6

Klimaklasse: 1

Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast

Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=225 mm
Lastbredde: Lb:=6640 mm
Lengde: L:=2150 mm
Limtre GL30c:
N N N
Jmx=30 Jeook=2.5 Jori=3.5 >
mm mm mm
Foopi=245 Y . By gy = 10800 ¥ P, =430 "’_93
mm mm m
g:=9.81 EQ
S
(Verdier hente fra Calculatis)
Egenvekt: G,:=17.8 kN+47.36 kN-2 G,=112.52 kN
) kN
Egenvekt sgyle: G,:=4.609 — - beh-L G,=479.365 N

m

Permanent last: G=Gy+ G,

G, =112.999 kN
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Snglast: S;:=21.3 kN

Nyttelast: N;:=26.6 kN -2 N,=53.2 kN

Vindlast (fra tak): =89 kN

Vindlast p& vegg:

Qosy = 1.34 ﬂ2 Cyi=1.2 Cpi=0.724
m
kN
Qyind1 = Grast* (Ca+0.2) < Lb Quina1 =12.457 -
kN
Quind2 *= Arast® (CD+O3> -Lb Quing2=9-111 W
kN
g i=max <qm'nd1 ’ qm’nd2> qi= 12.457 W
LASTKOMBINASIONER
1. Kun egenlast k,.q:=0.6 T L, l
. | [ﬂ BE
Gp=1.35-G, G =152.549 kN )
3
2. Alle laster kpoqi=1.1

]

a) Egenlast dominerende:

G=1.35-G, G =152.549 kN
Spy:=1.05-5) S, =22.365 kN
Npy=1.05-N), Ny, =55.86 kN
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sz = 105.Qk Qf2:9345 kN

qr:=1.05-¢, 4, =13.079 k—N
m
b) Snglast dominerende:
Gp3=1.2-G, Gj3=135.599 kN
Sp3=1.5-5), Sj3=31.95 kN
Nyy:=1.05-N,, Ny3=55.86 kN
Qp3:=1.05-Q,, Qp3=9.345 kN
qr3:=1.05-¢, qr3=13.079 k—N
m
c) Nyttelast dominerende:
Gpi=1.2-G, Gy =135.599 kN
Spyi=1.05-85, S;y=22.365 kN
Npy=1.5-N,, Ny =179.8 kN
Qp=1.05-Q, Qp,=9.345 kN
qrs:=1.05-¢; q7,=13.079 ﬂ
m
d) Vindlast dominerende:
Gps=1.2-Gy, Gys=135.599 kN
Sp5:=1.05-S, Sj5=22.365 kN
Ny5:=1.05-N,, Ny5=55.86 kN
Qp5=1.5-Q, Qy5=13.35 kN
kN

qf5 = 15'qk qf5: 18.685 —
m
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3. Egenlast, nyttelast og snglast k,.,q:=0.9

a) Egenlast dominerende:

Gs:=1.35+G,, Ge=152.549 kN
Sp5:=1.05-5), Sp5=22.365 kN
Npgi=1.05-N), Ny5=55.86 kN

b) Snglast dominerende:

Gf7:: 1'2.Gk Gf7: 135.599 kN
Sf7:: 1'5.Sk Sf7:3195 kN
Nf7:: 1.05'Nk Nf7:55.86 kN

c) Nyttelast dominerende:

Grsi=1.2-G, G3=135.599 kN
Sigi=1.05-S, Sj3=22.365 kN
NfS::l‘S.Nk' Nf8:79.8k.N

3. Egenlast og nyttelast kynoqi=0.8

a) Egenlast dominerende:
Gfg = 135.Gk Gfgz 152549 kN

Npyi=1.05-N), Npy=55.86 kN

b) Nyttelast dominerende:
G19:=1.35-G}, Gpyp=152.549 kN

NflO::]"5.Nk3 Nf10:79.8 kN
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({600 mm\lo'1

\
[1] (3.2) Hgydefaktor: kh::min\.\i ,1.1}| k,=1.1

h )
KNEKKING
y-y: Knekklengde: liy=2150 mm + 550 mm (s@yle + bjelkehgyde)
Treghetsradius: i,:=0.29-h i,=65.25 mm
Slankhet: Ay::l’“_y A, =41.379

A
[1](621) Ayi=req[Te0k 5 o627
T E o5

[1] (6.29) B.:=0.1 (limtre)
[1] (6.27) k,=0.5+(1+8.* Mrery—0-3) +Aery”) k,=0.713
1
k. = k.,=0.95
cy 2 2 cy
ky+\/ky _)‘rel.y
z-z: Knekklengde: ly.=2150 mm + 550 mm
Treghetsradius: 1,:=0.29+:b 1,=62.35 mm
lkz
Slankhet: Ai=— A, =43.304
ZZ
A
[11(6.21) Agoi=22eg[To0h x| o657
™ Eq.o5
[1] (6.29) B.:=0.1 (limtre)
[1] (6.27) k,:=0.5+(148c+ (Arero—0-3) +Aer.” ) k,=0.733
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Dimensjonerende forkullingshastighet for limtre:

kz+ kz2 _>‘rel‘z2
BRANNDIMENSJONERING
[3] Tab 3.1
[4] § 11-3 Brannklasse 2
[4] §11-4 Brannmotstandstid R60:

[2] Tab. NA.A1.1

[3]14.2.2

¢0.s =0.7 ,(pl.s :=0.5
¢0.v :=0.6 ¢1.v::0'2

¢O.n::0'7 d)l.n :=0.5

Nfi::Gk+Nk'¢l.n+¢2.s'Sk

Effektiv forkullingsdybde

t>20 min ky:=1.0
dchar.n ::/611,' 13
dy:=7 mm

def = dchm“.n + k() 5 d(]

k,.=0.943

t:=60 min

¢2.s :=0.2
¢2.v =0

¢2.n :=0.3

Ny;=143.859 kN

d.;=49 mm

Dimensjon effektivt resttverrsnitt

bepfi=b—2+dep

heppi=h—2+d,y

mm

min
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[1] (6.21)

[1] (6.29)

[1] (6.27)

[1] (6.21)

[1] (6.29)

[1] (6.27)

Dimensjonerende fasthet

N
Jeodfi=115f ok feo0.a7=28.175
mm
N
fm.d.fz’ i=1.15+f 1 fm,d.ﬁ:34-5
mm
Knekking - brann
Treghetsradius: 4, 4;:=0.29-h s iy =36.83 mm
Slankhet: LT A, i =73.31
2 ) y-fi'—i E y.fi = (9
y.f1
Ay fi | |
. Jyfi c.0.k ]
Arel.y fi*= B Aret.y.fi=1.111
0.05

B.:=0.1 (limtre)

2
ky.fi:: 0.5- <1 +Bc' <>‘7’el.y.fi_ 0'3> +>‘rel.y.ﬁ > ky.fi: 1.158

1
Key.fit= NP - k., ;i=0.674
ky.fi + kyfz n )‘rel.y.fi
Treghetsradius: iy £;:=0.29+bs p; i,5,=33.93 mm
lkz
Zz.fi
Ao
)‘rel.z.fi = 21, fC-O-k Arel.z.fi =1.206
s Eq 05
B.:=0.1 (limtre)

kz.fi:: 0.5 <1 +Bc‘ <>‘Tel.z.fi_0'3> +>‘rel.z.fi2> kz.fi: 1.273
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1

kcz.fi = kcz.fi =0.595
2 2
kz.fi =+ \/szz = )‘rel.z.fi
[1]6.1.6 Bgyespenning
1 2
Wi=—-bssi*hes i
6
Gy L
k*¥P1o®
My gi=————My =144 kN-m
M. ..
Um.y.fi = 2L O-myfz =4.577 LQ
w mm
Imyfi 133 <10 OK
fm.d.fi
[1]16.1.4 Aksialspenning
Aﬁ’:bef.fi'hef.ﬁ
Ny N
Oc0.dfi'= ! Oc0.d.fi=9-682
Ay mm
Teodfi  _g577 <10 OK
k:cz.fi ° fc.O.d.fi
Kombinert virkning
[1]16.1.6 (2) k,,:=0.7
[1] (6.23) Tevdfi | Imyfi_g643 <10 OK
cy.fi 'fc.O.d.fi fm‘d.fi
[1] (6.24) Teodfi g Tmyfi_gg7 <10 OK
kcz.fi ° fc.O.d.fi m.d.fi
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VEDLEGG G6.2

Sgyle 2-10
L 2,15 kcz 0,943 kh 1,1
b 215 kcy 0,95 km 0,7
h 225 fcok 24,5
A 48375 Ym 1,15
w 1814062,5 fmk 30
Kombinasjon 1 2a 2b 2c 2d 3a 3b 3c 4a 4b
G 113,00 113,00 113,00 113,00 113,00 113,00 113,00 113,00 113,00 113,00
vG 1,35 1,35 1,20 1,20 1,20 1,35 1,20 1,20 1,20 1,35
S 21,30 21,30 21,30 21,30 21,30 21,30 21,30
vS 1,05 1,50 1,05 1,05 1,05 1,50 1,05
N 53,20 53,20 53,20 53,20 53,20 53,20 53,20 53,20 53,20
YN 1,05 1,05 1,50 1,05 1,05 1,05 1,50 1,50 1,05
Q 8,90 8,90 8,90 8,90
yQ 1,05 1,05 1,05 1,50
q 12,46 12,46 12,46 12,46
Yq 1,05 1,05 1,05 1,50
Nf 152,55 197,34 176,90 167,31 227,18 174,92 167,55 157,97 215,40 208,41
of 0,00 13,08 13,08 13,08 18,69 0,00 0,00 0,00 0,00 0,00
Mf 0,00 7,56 7,56 7,56 10,80 0,00 0,00 0,00 0,00 0,00
oN 3,15 4,08 3,66 3,46 4,70 3,62 3,46 3,27 4,45 4,31
oM 0,00 4,17 4,17 4,17 5,95 0,00 0,00 0,00 0,00 0,00
kmod 0,6 1,1 1,1 1,1 1,1 0,9 0,9 0,9 0,8 0,8
fcod 12,78 23,43 23,43 23,43 23,43 19,17 19,17 19,17 17,04 17,04
fmyd 17,22 31,57 31,57 31,57 31,57 25,83 21,09 21,09 18,75 18,75
UF (6.23) 0,26 0,32 0,30 0,29 0,40 0,20 0,19 0,21 0,28 0,27
UF (6.24) 0,26 0,28 0,26 0,25 0,34 0,20 0,17 0,16 0,25 0,24
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VEDLEGG G6.3

project BYGG C page 1
Marthe Elise Leirvag element Soyle 2-10 date  24.05.2020
system
P=8.90 klemd load P=8.90 klemd load
P=53.20 kNllr.'e load cat. A: residential P=53.20 kNlll'.'e load cat. A: residential
P=21.30 klenow load CEN > 1000m altitude P=21.30 klenow load CEN > 1000m altitude
P=112.52 kleeI( weight P=112.52 kleeIl weight

E ________________________________________________
E P=0.49 kN| self weight CLT P=0.49 kNlSeI( weight CLT
2 7 Ar

S

e e
| B | B
N "
> o
3 3
/ b / A >,

section: wooden beam 21.5/22.5; material: GL30c; service class: service class 1; fire resistance class: R 60

© 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2
Marthe Elise Leirvag element Soyle 2-10 date  24.05.2020
utilization flexural stress analysis
moments y [kNm] moments z [kNm] axial forces [kN] My‘d - 0.00 kNm fm‘k = 30.00 N/mm?
T R S Neo= on N fo= 2450 Nimm?
max My [kNm] max Mz=9.83 [kNm] max [kN] 22216
o0 26 Ocd = 4.59 N/mm? foa=  19.17 N/mm?2
Omyd = 0.00 N/mm? foyd = 23.48 N/mm?
- shear stress analysis Y
’ Va= 1828 kN foc=  3.50 N/mm?
Tvd = 0.57 N/mm? fua = 1.84 N/mm?
shear stress analysis Z
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fug = 1.84 N/mm?
shear stress analysis combined
| ‘ | | , Vya= 18.28 kN Vza = 0.00 kN
-5.00 o.p0 500 1000 -400.00 -200.00 000 Tv.y‘d = 057 N/mmz TV,Z.d - 000 N/mmz
222 16/113.01 [kN] ratio = 10 %
lateral torsional buckling analysis
ﬁfm;r 1(::1[.;;3%1 *’5"‘(,"1'5"55 \::] Mya = 0.00 kNm fmk = 30.00 N/mm?
ml:x \:yﬁ‘H! 28 {kN} m VZ; n'tm[[w]\ Necd = - kN fok = 24.50 N/mm?
231.80
Ocd = 4.79 N/mm? fea=  17.04 N/mm?
Omyd = 0.00 N/mm? foyd = 20.87 N/mm?
buckling analysis
Myg = 0.00 kNm foxk = 30.00 N/mm?2
Ned = - kN fex = 24.50 N/mm?
222.16
Ocd = 4.59 N/mm? fca=  19.17 N/mm?
Omyd = 0.00 N/mm? foya= 23.48 N/mm?
Omzd = 5.67 N/mm? fmza = 23.48 N/mm?
flexural stress analysis fire
D PO S Myq = 0.00 kNm fnk = 30.00 N/mm?
-20.00 -10.00 0.00 10.00 20.00
Nca = - kN fexk = 24.50 N/mm?
135.01
Ocd = 9.09 N/mm? fca= 28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
shear stress analysis Y fire
Vg = 2.68 kN fuk = 3.50 N/mm?
Tvd = 0.27 N/mm? fudg = 2.70 N/mm?
shear stress analysis Z fire
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis combined fire
Vy4 = 2.68 kN Vi = 0.00 kN
Tvyd = 0.27 N/mm? Tvzd = 0.00 N/mm?2
ratio = 1%
lateral torsional buckling analysis fire
My,g = 0.00 kNm fok = 30.00 N/mm?
Nea = - kN fox = 24.50 N/mm?
143.87
Ocd = 9.68 N/mm? foa= 28.18 N/mm?2
Omyd = 0.00 N/mm? fryd = 34.50 N/mm?
buckling analysis fire
Mya = 0.00 kNm fnk = 30.00 N/mm?
Nea = - kN fex = 24.50 N/mm?
135.01
Ocd = 9.09 N/mm? fea= 28.18 N/mm?
Omyd = 0.00 N/mm? foyd = 34.50 N/mm?
Omzd = 4.97 N/mm? fmzda = 34.50 N/mm?
support reaction
load case category Kmod | Ay A, Bx By B.
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 0.49 0.00 0.00
0.00 0.00 0.49 0.00 0.00

*
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project BYGG C page 3

Marthe Elise Leirvag element Soyle 2-10 date  24.05.2020
support reaction
load case category Kmod | Ay A, Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight 0.6 0.00 0.00 | 112.52 0.00 0.00
0.00 0.00 | 112.52 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 | 21.30 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 | 53.20 0.00 0.00
wind load 0.9 13.39 0.00 0.00| 13.39 0.00
0.00 0.00 8.90 0.00 0.00

Disclaimer

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

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

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

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

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

© 2020 - Calculatis by Stora Enso - Version 2.36.1

storaenso 200



VEDLEGG G7/.1

SOYLE 2-9

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] NS-EN 1992-1-2: Brannteknisk dimensjonering

[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER
[1] NA901 Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast

[1] NA.2.3 Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=225 mm
Lengde: L:=2150 mm

[5] Tab. 6 Limtre GL30c:

N N N
fm.k =30 fc.90::2-5 2 fv.k =3.5
mm mm mm
feor=24.5 N E, 05:=10800 N - =430 kg
mm mm m
g:=9.81 EQ
S

(Verdier hentet fra Calculatis)

Egenvekt: G,:=108.3 kN +75.41 kN G,=183.71 kN
, kN
Egenvekt sgyle: G,:=4.609 — - behL G,=479.365 N
m
Permanent last: G, =G, +G, G, =184.189 kN

Snglast: S,:=43.73 kN
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Vindlast : Q::=18.3 kKN

Nyttelast: N, :=54.66 kN -2 N,,=109.32 kN
LASTKOMBINASIONER
1. Kun egenlast K,poq:=0.6 |[ BT
Gy :=1.35-G, Gy =248.656 kN N
3
2. Alle laster kpoqi=1.1

a) Egenlast dominerende:

G=1.35-G, Gy =248.656 kN
Sf2 = 105.Sk Sf2:45917 kN
Qpy=1.05-Q; Qp,=19.215 kN
Npy:=1.05-N,, Ny;,=114.786 kN

b) Snglast dominerende:

Gp3i=1.2-G, Gy;=221.027 kN
Spzi=1.5+5; Sp3=65.595 kN
Qf3:: 1'05.Qk Qf3: 19.215 kN
Nf3::1'05.Nk Nf3:114-786 kN

¢) Vindlast dominerende:

Gyy=12-G), G, =221.027 kN
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Sf4:: 105'Sk Sf4:45917 kN
Qf4 = 15 . Qk Qf4: 2745 kN

Npy:=1.05-N,, N;,=114.786 kN

d) Nyttelast dominerende:

G5:=1.2:G, G5=221.027 kN

Spi=1.05-5, S;=45.917 kN

Qp5:=1.05-Q; Qps=19.215 kN
3. Egenlast, nyttelast og snglast k,.0q:=0.9

a) Egenlast dominerende:

G5:=1.35-G, G 5= 248.656 kN
Sf6 = 1.05‘Sk Sf6:45'917 kN
Nygi=1.05-N, Nys=114.786 kN

b) Snglast dominerende:

Gpri=1.2-G, G =221.027 kN
Spri=1.5-8), Spr=65.595 kN
Np;i=1.05-N), N, =114.786 kN

c) Nyttelast dominerende:
Sf8:: 1.05‘Sk Sf8:45'917 kN

Npgi=1.5-N,, Np5=163.98 kN
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4. Egenlast og nyttelast k,..q:=0.8

a) Egenlast dominerende:

Go=1.35-G,, G o=248.656 kN

Npy:=1.05-N), Npy=114.786 kN

b) Nyttelast dominerende:

Gpp=1.2-Gy, Gj=221.027 kN
KNEKKING
y-y: Knekklengde: ly,==2150 mm +550 mm  (Sgyle + bjelkehgyde)

Treghetsradius: i,:=0.29+h

l
Slankhet: =y
i
y
A
[1] (6.21) )‘rel.y::_y' Jeok Arel.y:0'627
7T Eo.05
[1] (6.29) B.:=0.1 (limtre)

[1] (6.27) k,=0.5+(1+8.* Mrery—0-3) +Aery”)

1

k
2

cy::
2
ky + \/ky T )‘rel.y

iy: 65.25 mm

\,=41.379

k,=0.713

kipy=0.95
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z-z: Knekklengde: l.,:=2150 mm +550 mm  (Sgyle + bjelkehgyde)

Treghetsradius: 1,:=0.29+b 1,=62.35 mm

l
Slankhet: A =2 A, =43.304

2,

I_ fc.O.k
rel.z "= T
™ Eq .05

[1] (6.21) X A A.,,=0.657

rel.z

[1](6.29) B,:=0.1 (limtre)

[1] (627) kz:: 0.5- (1 +/3(:° (Arel.z_ O3> +Arel.z2> kz: 0.733

k.= ! k,,=0.943
kz+ kz2 _Arel.z2
BRANNDIMENSJONERING
[3] Tab 3.1  Dimensjonerende forkullingshastighet for limtre:  3,,:=0.7 an,
mwn

[4] § 11-3 Brannklasse 2
[4]1§ 11-4 Brannmotstandstid R60: t:=60 min
[2] Tab. NA.A1.1

¢0.s::0'7 ¢1.5::0.5 ¢2.s:: 0.2

Yopi=0.6 9Py ,:=0.2  1hy,:=0

o =0.7 Py ,:=0.5 1y, :=0.3

Nfi::Gk+¢1.n'Nk+¢2.s'Sk+¢2.v'Qk Nfz:247595 kN
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[3] 4.2.2

y-y:

[1] (6.21)

[1] (6.29)

[1] (6.27)

Effektiv forkullingsdybde
t>20 min ky:=1.0
Aeharn =0+t

dy:=7 mm

def:: dchar.n+k0‘ d() def:49 mm

Dimensjon effektivt resttverrsnitt
bef.fi ::b—2°def beff1:117 mm

hef.fi ::h_2.def h’ef.fi: 127 mm

Dimensjonerende fasthet

N
Jeodfi=115f op feo0.a7=28.175
mm
N
fm.d.fz’ =115+ 1 fm,d.ﬁ:34-5
mm
Knekking - brann
Treghetsradius: iy 4i=0.29+he s f; iy =36.83 mm
Uiy
Slankhet: Ay pii=—2 Ay si=T3.31
by fi
A g
Mretyfii=—L e \/ Jeoi Arety.gi=1.111
7"' Ey.05

B.:=0.1 (limtre)

2
ky.fi:: 0.5 <1 +BC‘ <>"rel.y.fi_ 03) +)‘rel.y.fi > kny: 1.158
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[1] (6.21)

[1] (6.29)

[1] (6.27)

[1]6.1.4

1

Key.fi= = - k., ;;=0.674
ky i+ \/ky. LR RIS
Treghetsradius: iy £;7=0.29bs p; i, =33.93 mm
l
Slankhet: Mpiim =2 A, =T79.576
L fi
Nofi o[ Seon
Arel.z.ﬁ =t L. 2 Arel.z.fi =1.206
7 Ej o5
B.:=0.1 (limtre)
2
kz.fi :=0.5- <]- +/Bc ° <>‘rel.z.fi - 03> + Arel.z.fi > kz.fi =1.273
1
kcz.fi = kcz.fi =0.595

2

2
kz.fi + \/szz = )‘rel.z.fi

Aksialspenning

Afi = bef.fi' hef.fi

N, N
Oc.0.d.fi'= il Oco.dfi= 16.663 —
Ay mm

_ Tevdfi  _ 993 <10 OK
kcz.fi 'fc.O.d.fi
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VEDLEGG G7.2

Sgyle 2-9
L 2,15 kcz 0,943
b 220 kcy 0,95
h 220 fcok 24,5
A 48400 Ym 1,15
w 1774666,67 fmk 30
Kombinasjon 1 2a 2b 2c 2d 3a 3b 3c 4a 4b
G 184,20 184,20 184,20 184,20 184,20 184,20 184,20 184,20 184,20 184,20
vG 1,35 1,35 1,20 1,20 1,20 1,35 1,20 1,20 1,35 1,20
S 43,73 43,73 43,73 43,73 43,73 43,73 43,73
vS 1,05 1,50 1,05 1,05 1,05 1,50 1,05
Q 18,30 18,30 18,30 18,30
yQ 1,05 1,05 1,50 1,05
N 109,32 109,32 109,32 109,32 109,32 109,32 109,32 109,32 109,32
YN 1,05 1,05 1,05 1,50 1,05 1,05 1,50 1,05 1,50
Nf 248,67 428,59 420,64 409,19 450,15 294,59 286,64 266,96 248,67 221,04
oN 5,14 8,86 8,69 8,45 9,30 6,09 5,92 5,52 5,14 4,57
kmod 0,6 1,1 1,1 1,1 1,1 0,9 0,9 0,9 0,8 0,8
fcod 12,78 23,43 23,43 23,43 23,43 19,17 19,17 19,17 17,04 17,04
UF (6.23) 0,42 0,40 0,39 0,38 0,42 0,33 0,33 0,30 0,32 0,32
UF (6.24) 0,43 0,40 0,39 0,38 0,42 0,34 0,33 0,31 0,32 0,32
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VEDLEGG G7.3

project BYGG C page 1
Marthe Elise Leirvag element Soyle 2-9 date  24.05.2020
system
P=109.32 kNllv.'e load cat. A: residential P=109.32 kNlll'.'e load cat. A: residential
P=18.30 kNl'/-'lnd load P=18.30 kleind load
P=43.73 klenow load CEN > 1000m altitude P=43.73 klenow load CEN > 1000m altitude
P=183.71 kleellwelght P=183.71 kN| self weight
’, 7z,
Ty - Iy e
N o
H H
S A >y SAA z
77 VA

section: wooden beam 21.5/22.5; material: GL30c; service class: service class 1; fire resistance class: R 60

\ilﬁ © 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2
Marthe Elise Leirvag element Soyle 2-9 date  24.05.2020
utilization flexural stress analysis
moments y (kNm] moments z [kNm) axial forces [kN] My.q = 0.00 kNm fox=30.00 N/mm?
e Nir<0 00 (N e Nis<0.00 e Ne-185 77 N, Neo = - kN fex=" 24.50 N/mm?
¥=0.00 [kNm] [kNm] [kN] 416.69
Ocd = 8.61 N/mm? fca= 17.04 N/mm?2
Omyd = 0.00 N/mm? fmyd = 20.87 N/mm?
shear stress analysis Y
Va4 = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis Z
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fug = 1.84 N/mm?
shear stress analysis combined
| Vyd = 0.00 kN Vza = 0.00 kN
-500.00 ot0 Tuyd = 0.00 N/mm? Tvzd = 0.00 N/mm?
416.69/183.71 [kN] V= 416.69/183.71 [kN] ratio = 0%
lateral torsional buckling analysis
shear force y [KN] shear force  (kN] My, = 0.00 kNm fmk = 30.00 N/mm?
rT:l Y/{-i% ?1%[|':<Nh|]| rr::::\\ffzzi[[)l.uﬂ?l [mi]\ Necd = - kN fok = 24.50 N/mm?
416.69
Ocd = 8.61 N/mm? fca=  17.04 N/mm?2
Omyd = 0.00 N/mm? foyd = 20.87 N/mm?
buckling analysis
Myg = 0.00 kNm foxk = 30.00 N/mm?2
Ned = - kN fex = 24.50 N/mm?
416.69
Ocd = 8.61 N/mm? fea= 17.04 N/mm?
Omyd = 0.00 N/mm? fmya= 20.87 N/mm?
Omzd = 0.00 N/mm? fmza = 20.87 N/mm?
flexural stress analysis fire
Myg = 0.00 kNm fox = 30.00 N/mm?2
Nca = - kN fexk = 24.50 N/mm?
247.12
Ocag = 16.63 N/mm? fca= 28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
shear stress analysis Y fire
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fudg = 2.70 N/mm?
shear stress analysis Z fire
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis combined fire
Vy4 = 0.00 kN Vi = 0.00 kN
Tuyd = 0.00 N/mm? Tvzd = 0.00 N/mm?2
ratio = 0 %
lateral torsional buckling analysis fire
My,g = 0.00 kNm fok = 30.00 N/mm?
Nea = - kN fox = 24.50 N/mm?
247.12
Oca = 16.63 N/mm? foa= 28.18 N/mm?2
Omyd = 0.00 N/mm? fryd = 34.50 N/mm?
buckling analysis fire
Mya = 0.00 kNm fnk = 30.00 N/mm?
Nea = - kN fex = 24.50 N/mm?
247.12
Ocd= 16.63 N/mm? fea= 28.18 N/mm?
Omyd = 0.00 N/mm? foyd = 34.50 N/mm?
Omzd = 0.00 N/mm? fnzd =  34.50 N/mm?
support reaction
load case category Kmod | Ay A; Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight 0.6 0.00 0.00 | 183.71 0.00 0.00
0.00 0.00 | 183.71 0.00 0.00

*

storaenso
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project BYGG C page 3

Marthe Elise Leirvag element Soyle 2-9 date  24.05.2020
support reaction
load case category Kmod | Ay A, Bx By B
[kN] [kN] [kN] [kN] [kN]

snow load CEN > 1000m altitude 0.8 0.00 0.00 0.00 0.00 0.00

0.00 0.00 | 43.73 0.00 0.00
wind load 0.9 0.00 0.00 0.00 0.00 0.00

0.00 0.00 | 18.30 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 | 109.32 0.00 0.00

Disclaimer

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

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

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

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

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

© 2020 - Calculatis by Stora Enso - Version 2.36.1

storaenso 211



VEDLEGG G8.1

SOYLE 2-6

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] NS-EN 1992-1-2: Brannteknisk dimensjonering
[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER

[1] NA.901

[1] Tab. 2.1

[1] NA.2.3

[5] Tab. 6

LASTER

Klimaklasse: 1

Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast

Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=225 mm
Lengde: L:=2150 mm
Limtre GL30c:
N N N

fm.k =30 fc.90::2-5 fv.k =3.5 2

mm mm mm
foop=245 N B, 5= 10800 ¥ =430 k_93

mm mm m
g:=9.81 32
S
(Verdier hentet fra Calculatis)
Egenvekt: Gy:=27.51 kN+62.61 kN  G;,=90.12 kN
) kN
Egenvekt sgyle: G,:=4.609 — beh-L G,=479.365 N
m

Permanent last: G,:=Gy+G, G;,=90.599 EN

Snglast:

S, :=81.15 kN

212



Vindlast (fra tak): Qi:=15.24 kN

Nyttelast: N:=45.45 kN

LASTKOMBINASJONER

1. Kun egenlast k,oqi=0.6
G :=1.35-G, G =122.309 kN g
2. Alle laster kpoqi=1.1

a) Egenlast dominerende:

Gy=1.35-Gy, G, =122.309 kN
Njy:=1.05-N,, N;,=47.723 kN
Spy:=1.05-5), S, =85.208 kN
Qpp=1.05-Q; Qf,=16.002 kN

b) Snglast dominerende:

Gpy=1.2-G,, Gj;=108.719 kN
Nf3 = 1'05.Nk Nf3:47'723 kN
Spyi=1.5-8), Spy=121.725 kN
Qp3=1.05-Q; Qy;=16.002 kN

¢) Vindlast dominerende:
Gf4 = 1.2‘Gk Gf4: 108-719 kN

Ny :=1.05-N, Np,=47.723 kN
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Spyi=1.05-5), Sy =85.208 kN

Qf4:: 1'5.Qk Qf4:22.86 kN

d) Nyttelast dominerende:

Gp5:=1.2-G, G5=108.719 kN
Npy:=1.5-N,, Ny =68.175 kN
Sp5:=1.05+8), S5 =85.208 kN
Qp5:=1.05-Q; Qp;=16.002 kN

3. Egenlast, nyttelast og snglast k,.0q:=0.9

a) Egenlast dominerende:

Gei=1.35-G, G e=122.309 kN
Sj5:=1.05-S,, S5 =85.208 kN

b) Snglast dominerende:

Gpi=12.G, Gj;=108.719 kN
Nf7:: 1'05.Nk Nf7:47.723 kN
Sf7:: 1‘5.Sk Sf7: 121.725 kN

c) Nyttelast dominerende:
Nigi=1.5-N;, Ns=68.175 kN

Sps:=1.05+5), Sps=85.208 kN
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4. Egenlast og nyttelast k,.0q:=0.8

a) Egenlast dominerende:
Gyi=1.35-G}, G9=122.309 kN

Nyjy:=1.05-N,, Nyy=47.723 kN

b) Snglast dominerende:

GflO:: 12'Gk Gfl(): 108719 kN
KNEKKING
y-y: Knekklengde: lyy=2150 mm + 550 mm (sayle + bjelkehgyde)
Treghetsradius: i,:=0.29+h i,=65.25 mm
Ly
Slankhet: Ayi=—= A, =41.379
by
A
[1] (621) )‘rel.y::_y' fC-O-k )‘rel.y:0'627
7 Eq .05
[1] (6.29) B.:=0.1 (limtre)
[1] (6.27) k,=0.5+(1+8.* Mrery—0-3) +Aery”) k,=0.713
k L k., =0.95

2

cy::
2
ky + \/ky T )‘rel.y
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z-z: Knekklengde: li.,:=2150 mm + 550 mm (sgyle + bjelkehgyde)

Treghetsradius: 1,:=0.29+b 1,=62.35 mm
lk:z
Slankhet: A== A, =43.304
ZZ
A
[1] (621) )‘rel.z::_z' fC'O'k Arer.z=0.657
™ Eq .05
[1] (6.29) B.:=0.1 (limtre)
[1] (627) kz:: 0.5- (1 +/3(:° (Arel.z_ O3> +Arel.z2> kz: 0.733
k.= ! k,,=0.943
kz+ kz2 _Arel.z2
BRANNDIMENSJONERING
[3] Tab 3.1  Dimensjonerende forkullingshastighet for limtre:  3,,:=0.7 an,
mwn
[4] § 11-3 Brannklasse 2
[4]§ 11-4 Brannmotstandstid R60: t:=60 min
[2] Tab. NA.A1.1
¢0.s =0.7 ,(pl.s =0.5 ¢2.s::0'2
¢0.v :=0.6 ¢1.v::0'2 ¢2.v =0
¢0.n::0'7 /(pl.n::O'S 7#2.n::0'3
Npii= Gt Ny + 1y 5+ Spt 1,0 Qy Nyi=144.809 kN
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[3] 4.2.2

y-y:

[1] (6.21)

[1] (6.29)

[1] (6.27)

Effektiv forkullingsdybde
t>20 min ky:=1.0
Aeharn =0+t

dy:=7 mm

def = dchar.n + kO S d() def =49 mm

Dimensjon effektivt resttverrsnitt
bef.fi ::b—2°def beffl:117 mm

hef.fi ::h_2.def h‘ef.fi: 127 mm

Dimensjonerende fasthet

N
Jeodfi=115f op feo0.a7=28.175
mm
N
fmdfz :=1.15 'fm.k fmde:345
mm

Knekking - brann

Treghetsradius: iy =029y 1, 4=36.83 mm

l
Slankhet: Ay pii=—L Ay ji=73.31
Zy.fi
A, [
Arel.y.ﬁ:: vt fC-O-k )‘rel.y.fi: 1.111
™ Ey.05
B.:=0.1 (limtre)

2
ky.fi:: 0.5 <1 +Bc' <>‘7’el.y.fi_ 0'3> +>‘rel.y.fi > ky.fi: 1.158
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[1] (6.21)

[1] (6.29)

[1] (6.27)

[1]6.1.4

1

ey pi= - - ke, ;i=0.674
ky i+ \/ky.fi = At
Treghetsradius: iy £;7=0.29bs p; i, =33.93 mm
l
Slankhet: Mpiim =2 A, =T79.576
L fi

Aufi |y [ feox

Arel.z.fi = JLog [ Le0k )‘rel.z.fi =1.206
T E o5
B.:=0.1 (limtre)
2
k,;=0.5- (1 +Be* Nretnfi—0-3) + Ner 2 fi > k,;=1.273
1
kcz.fi 1= > > kcz.fi =0.595
kz.fi + \/szz = )‘rel.z,fi

Aksialspenning
Afi = bef.fi . hef.fi

Ny, N
Oc0.dfi'= £l Oco.dfi=9-746

Ay mm

O’ .
c0dfi  _p581 <1.0 OK

kcz.fi * fc.O.d.fi
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VEDLEGG G8.2

Sgyle 2-6
L 2,15 kcz 0,943
b 215 kcy 0,95
h 225 fcok 24,5
A 48375 Ym 1,15
w 1814062,5 fmk 30
Kombinasjon 1 2a 2b 2c 2d 3a 3b 3c 4a 4b
G 90,60 90,60 90,60 90,60 90,60 90,60 90,60 90,60 90,60 90,60
vG 1,35 1,35 1,20 1,20 1,20 1,35 1,20 1,20 1,35 1,20
S 81,15 81,15 81,15 81,15 81,15 81,15 81,15
vS 1,05 1,50 1,05 1,05 1,05 1,50 1,05
Q 15,24 15,24 15,24 15,24
yQ 1,05 1,05 1,50 1,05
N 45,45 45,45 45,45 45,45 45,45 45,45 45,45 45,45 45,45
YN 1,05 1,05 1,05 1,50 1,05 1,05 1,50 1,05 1,50
Nf 122,31 271,24 294,17 264,51 278,10 207,52 230,45 193,93 122,31 108,72
oN 2,53 5,61 6,08 5,47 5,75 4,29 4,76 4,01 2,53 2,25
kmod 0,6 1,1 1,1 1,1 1,1 0,9 0,9 0,9 0,8 0,8
fcod 12,78 23,43 23,43 23,43 23,43 19,17 19,17 19,17 17,04 17,04
UF (6.23) 0,21 0,25 0,27 0,25 0,26 0,24 0,26 0,22 0,16 0,16
UF (6.24) 0,21 0,25 0,28 0,25 0,26 0,24 0,26 0,22 0,16 0,16
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VEDLEGG G8.3

project BYGG C page 1
Marthe Elise Leirvag element Soyle 2-6 date  24.05.2020
system
P=15.24 kN[ wind load P=15.24 kN[ wind load

-

-

N

3 Ny

> ®
wsre

N

section: wooden beam 21.5/22.5; material: GL30c; service class: service class 1; fire resistance class: R 60
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project BYGG C page 2
Marthe Elise Leirvag element Sayle 2-6 date  24.05.2020
utilization flexural stress analysis
moments y (kNm] moments z [kNm) axial forces [kN] My.q = 0.00 kNm fox=30.00 N/mm?
min My=0.00 [kNm) min Mz=0.00 [kNm] min N=-242 17 [kN] Nc,d = - kN fc,k = 2450 N/mm?2
max My=0.00 [kNm] max Mz=0.00 [kNm] max N=-90 61 [kN] 2421 7
Ocd = 5.01 N/mm? fea=  17.04 N/mm?
Omyd = 0.00 N/mm? fmyd = 20.87 N/mm?
shear stress analysis Y
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis Z
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis combined
| , Vyd = 0.00 kN Vz4 = 0.00 kN
0000 20000 oto Tvyd = 0.00 N/mm? Tvzd = 0.00 N/mm?
1 [kN] 1,61 k] ratio = 0 %
lateral torsional buckling analysis
shaar ferce y [kN) shoar force z [kN] My,a = 0.00 kNm fmk = 30.00 N/mm?
e V0,00 k04 mex Vo=0.00 [N Nea = - kN fox= 24.50 N/mm?
24217
Ocd = 5.01 N/mm? foa = 17.04 N/mm?
Omyd = 0.00 N/mm? fmyd = 20.87 N/mm?
buckling analysis
Myq = 0.00 kNm fmxk = 30.00 N/mm?
Nea = - kN fek= 24.50 N/mm?
24217
Ocd = 5.01 N/mm? fea= 17.04 N/mm?
Omyd = 0.00 N/mm? fmya= 20.87 N/mm?
Omzd = 0.00 N/mm? fmzd = 20.87 N/mm?
flexural stress analysis fire
Myq = 0.00 kNm fmk = 30.00 N/mm?
Nca = - kN fexk = 24.50 N/mm?
144.82
Ocd = 9.75 N/mm? fea= 28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
shear stress analysis Y fire
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fud = 2.70 N/mm?
shear stress analysis Z fire
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis combined fire
Vyd = 0.00 kN Vza = 0.00 kN
Tuyd = 0.00 N/mm? Tvzd = 0.00 N/mm?2
ratio = 0 %
lateral torsional buckling analysis fire
My,q = 0.00 kNm fmk = 30.00 N/mm?
Nea = - kN fek= 2450 N/mm?
144.82
Ocd = 9.75 N/mm? fea=  28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
buckling analysis fire
Mya = 0.00 kNm fnk = 30.00 N/mm?
Ned = - kN fek= 24.50 N/mm?
144.82
Ocd = 9.75 N/mm? fca= 28.18 N/mm?
Omyd = 0.00 N/mm?2 foyd = 34.50 N/mm?
Omzd = 0.00 N/mm? fnzd =  34.50 N/mm?
support reaction
load case category Kmod | Ay A, Bx By B.
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 0.49 0.00 0.00
0.00 0.00 0.49 0.00 0.00

*
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project BYGG C page 3

Marthe Elise Leirvag element Soyle 2-6 date  24.05.2020
support reaction
load case category Kmod | Ay A, Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight 0.6 0.00 0.00 | 90.12 0.00 0.00
0.00 0.00 | 90.12 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| 81.15 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 | 45.45 0.00 0.00
wind load 0.9 0.00 0.00 0.00 0.00 0.00
0.00 0.00| 15.24 0.00 0.00

Disclaimer

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

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

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

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

Applicable Law: These terms of use shall be governed by the laws of Austria excluding however any conflict of laws rules and any laws regarding the Convention of the International
Sale of Goods (CISG).
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VEDLEGG G9.1

SOYLE 1-10

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] NS-EN 1995-1-2: Brannteknisk dimensjonering
[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER

[1] NA.901

[1] Tab. 2.1

[1] NA.2.3

[5] Tab. 6

Klimaklasse: 1

Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast

Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=315 mm
Lastbredde: Lb:=6640 mm
Lengde: L:=2150 mm
Limtre GL30c:

N N N
Jmi=30 Jeook=2.5 Jori=3.5 =

mm mm mm

Foopi=245 Y E{ 45 := 10800 LQ P, i=430 "’i

mm mm m
g:=9.81 32

S
(Verdier hentet fra Calculatis)
Egenvekt: G,:=17.8 kN+47.36 kN-3 G;,=159.88 kN
) kN
Egenvekt sgyle: G,:=4.609 —S-b-h-L G,=671.111 N
m

Permanent last: G =G+ G,

G,=160.551 kN
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Snglast: S;:=21.3 kN
Nyttelast: N;:=26.6 kN -3 N,=79.8 kN
Vindlast (fra tak): =89 kN
: _ kN
Vindlast pd vegg: pasti=1.34 — C,=1.2 Cp:=0.724
m
kN
Qvind1 ‘= ast * <CA + 0-2> -Lb Quina1 =12.457 r.
kN
Quvind2 ‘= Qkast * (CD+03> -Lb Qving2=9-111 —
m
kN
@k = 13X (Gyind1 s Qvindz) q,=12.457 —
m
LASTKOMBINASJONER
1. Kun egenlast kpoqi=0.6 ;§ l
D or
Gp=1.35-G}, G =216.744 kN .
5
2. Alle laster kpoqi=1.1
L A .. S —D:

a) Egenlast dominerende:

G=1.35+G,,
Spy:=1.05-S

Npy=1.05-N),
Qpi=1.05-Q,

dp:=1.05+g,

Gy =216.744 kN
Sp,=22.365 kN
Ny, =83.79 kN
Qf,=9.345 kN

gr=13.079 FN

m
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b) Snglast dominerende:

Gp3:=1.2-Gy,
Sp3:=1.5-5),
Nyy:=1.05-N),
Qf3:=1.05-Q

qf3 = 1.05 . qk’

G3=192.661 kN
Sp3=31.95 kN
Ny;=83.79 kN
Qf3=9.345 kN

455 =13.079 V.

m

¢) Nyttelast dominerende:

Gpyi=12:Gy,
St4:=1.05-5),
Nyy:i=1.5-Ny,
Qp4:=1.05-Q,

qf4 = 1.()5-qk

G,=192.661 kN
Sy =22.365 kN
N =119.7 kN
Q1 =9.345 kN

m

d) Vindlast dominerende:

Gp=1.2-Gy,
Sy=1.05-5,
Ny5:=1.05-N,
Qps:=1.5-Qy

qy5:= 1.5-q;

G5=192.661 kN
Sp;=22.365 kN
Ny;=83.79 kN
Qp;=13.35 kN

grs=18.685 N

m
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3. Egenlast, nyttelast og snglast k,.,q:=0.9

a) Egenlast dominerende:

Sj5:=1.05-S,, S5 =22.365 kN
Njg:=1.05-N, Nys=83.79 kN

b) Snglast dominerende:

Gf7:: 1'2.Gk Gf7: 192.661 kN
Sf7:: 1'5.Sk Sf7:3195 kN
Nf7:: 1.05'Nk Nf7:83.79 kN

c) Nyttelast dominerende:

Grsi=1.2-G, G3=192.661 kN

Sigi=1.05-S, Sj3=22.365 kN

Nygi=1.5-Ny Ns=119.7 kN
3. Egenlast og nyttelast kynoqi=0.8

a) Egenlast dominerende:
Gfg = 135.Gk Gf9:216744 kN

Nf9::1'05.Nk Nf9:83.79 kN

b) Nyttelast dominerende:
GflO:: 1.35‘Gk Gf10:216.744 kN
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( 0.1 \
Hoydefaktor:  ky,:=min \( Sl0mm}| 1.1}| kp=1.067

1] (3.2
[1] (3.2) n)
KNEKKING
y-y: Knekklengde: liy=2150 mm + 550 mm (s@yle + bjelkehgyde)
Treghetsradius: i,:=0.29-h i,=91.35 mm
l
Slankhet: A=Y A, =29.557
by
A
[1](621) Ayyi=req[Te0k 5 o048
7 Eq .05
[1] (6.29) B.:=0.1 (limtre)
[1] (6.27) k,=0.5+(1+8.* Mrery—0-3) +Aery”) k,=0.608
k,, = 1 k,,=0.982
cy 3 2 cy— ¥
ky+ \/ky _)‘rel.y
z-z: Knekklengde: li.,:=2150 mm + 550 mm (sagyle + bjelkehgyde)
Treghetsradius: 1,:=0.29+b 1,=62.35 mm
lkz
Slankhet: A== A, =43.304

2,

A
[11(6.21) Agoi=22eg[To0% x| o657
™ Ey o5

[1] (6.29) B.:=0.1 (limtre)

[1] (6.27) k,:=0.5+(148c+ (Arero—0-3) +Aer.” ) k,=0.733

227



1

kcz = kcz: 0943
kz + kz2 = Arel‘zQ
BRANNDIMENSJONERING
[3] Tab 3.1 Dimensjonerende forkullingshastighet for limtre: B,:=0.7 an,
mwn

[4] § 11-3 Brannklasse 2
[4] §11-4 Brannmotstandstid R60: t:=60 min
[2] Tab. NA.A1.1
Yos:=0.7 P :=0.5 1hy:=0.2
Yopi=0.6 Py ,i=0.2  1hy,:=0

ho.n=0.7 ¥y ,:=0.5 1y, :=0.3

Nyi=Gp+ Nyt + 1y 5y, Ny;=204.711 kN

[314.2.2 Effektiv forkullingsdybde

t>20 min ky:=1.0

dchar.n ::/611, -t
dy:=7 mm

def:: dchar.n+k0° d(] def:49 mm

Dimensjon effektivt resttverrsnitt
beffz ::b—2-def beffz:117 mm

h’effz ::h’_2.def h‘effz:217 mm
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y-y:

[1] (6.21)

[1] (6.29)

[1] (6.27)

[1] (6.21)

[1] (6.29)

[1] (6.27)

Dimensjonerende fasthet

N
Jeodfi=115f ok feo0.a7=28.175
mm
N
Jmdfii=1.15<fr Jm.api=34.5 -
mm
Knekking - brann
Treghetsradius: Gy 51 =0.29 heg g 1,5, =62.93 mm
Uy
Slankhet: Ay fit= —— Ay 5i=42.905
Zy.fi
Ay i,y [ feon
Arel.y.ﬁ = ik : - Arel.y.fi =0.65
T Ey.05

B.:=0.1 (limtre)

2
Ky fi=0.5+ (148, Mreryfi—0-3) + Merysi- ) Ky pi=0.729

Key.git= ; ke, i=0.945
by AV, o A 2
y.fi + y.fi rel.y.fi
Treghetsradius: iyi7=0.29b, 4; 1,5 =33.93 mm
lkz
Slankhet: A, fi == A, £i=79.576
Zz.fi
A |
AT'el.z.fi = 2. —fc.O.k ATel.z.fi =1.206
7" Ey .05
B.:=0.1 (limtre)

2
kz.ﬁ =0.5- (1 +08.- <>"rel.z.fi - 0'3> +>‘rel.z.fz' > kz.fi: 1.273
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1

kcz.fi:: kczf1:0595
2 2
kz.fi =+ \/szz = )‘rel.z.fi
[1]6.1.6 Bgyespenning
1 2
W::E‘bef.fi’hef.fi
2
qk'wl.v'L
My pi=——— M, =144 kN-m
M ..
Um.y.fi:: V?[J/fl O-myfz:1568 LQ
mm
Imyfi _0.045 <1.0 OK
fm.d.fi
[1]16.1.4 Aksialspenning
Aﬁ’:bef.fi'hef.ﬁ
Ny N
Oc0.dfi'= ! Oc0.d.fi=8-063
Afi mm
Tevdfi  _481 <1.0 OK
k:cz.fi ° fc.O.d.fi
Kombinert virkning
[1]16.1.6 (2) k,,:=0.7
[2] (6.23) Teodfi | Imyfi_g348 <10 OK
cy.fi 'fc.O.d.fi fm‘d.fi
[2] (6.24) Teodfi g Imyfi_g512 <10 OK

kcz.fi ° fc.O.d.fi

m
fmdfz
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VEDLEGG G9.2

Sgyle 1-10
L 2,15 kcz 0,943 kh 1,1
b 215 kcy 0,982 km 0,7
h 315 fcok 24,5
A 67725 Ym 1,15
w 3555562,5 fmk 30
Kombinasjon 1 2a 2b 2c 2d 3a 3b 3c 4a 4b
G 160,46 160,46 160,46 160,46 160,46 160,46 160,46 160,46 160,46 160,46
vG 1,35 1,35 1,20 1,20 1,20 1,35 1,20 1,20 1,20 1,35
S 21,30 21,30 21,30 21,30 21,30 21,30 21,30
vS 1,05 1,50 1,05 1,05 1,05 1,50 1,05
N 79,80 79,80 79,80 79,80 79,80 79,80 79,80 79,80 79,80
YN 1,05 1,05 1,50 1,05 1,05 1,05 1,50 1,50 1,05
Q 8,90 8,90 8,90 8,90
yQ 1,05 1,05 1,05 1,50
q 12,46 12,46 12,46 12,46
Yq 1,05 1,05 1,05 1,50
Nf 216,62 261,41 233,85 224,26 312,06 238,99 224,50 214,92 312,25 300,41
of 0,00 13,08 13,08 13,08 18,69 0,00 0,00 0,00 0,00 0,00
Mf 0,00 7,56 7,56 7,56 10,80 0,00 0,00 0,00 0,00 0,00
oN 3,20 3,86 3,45 3,31 4,61 3,53 3,31 3,17 4,61 4,44
oM 0,00 2,13 2,13 2,13 3,04 0,00 0,00 0,00 0,00 0,00
kmod 0,6 1,1 1,1 1,1 1,1 0,9 0,9 0,9 0,8 0,8
fcod 12,78 23,43 23,43 23,43 23,43 19,17 19,17 19,17 17,04 17,04
fmyd 17,22 31,57 31,57 31,57 31,57 25,83 21,09 21,09 18,75 18,75
UF (6.23) 0,25 0,24 0,22 0,21 0,30 0,19 0,18 0,20 0,28 0,27
UF (6.24) 0,27 0,22 0,20 0,20 0,28 0,20 0,17 0,15 0,26 0,25
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VEDLEGG G9.3

Marthe Elise Leirvag

project BYGG C
element Sgyle 1-10

page 1
date  24.05.2020

system

o
o
2
=]
£

P=21.30 klenow load CEN > 1000m altitude

P=8.90 klelnd load

P=159.88 kleeI( weight

P=0.68 kN| self weight CLT
/,

J
.~ B

P=21.30 kN| snow load CEN > 1000m altitude

-

ANNN]
3 Ny
pd @
[T
N

section: wooden beam 21.5/31.5; material: GL30c; service class: service class 1; fire resistance class: R 60
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project BYGG C page 2
Marthe Elise Leirvag element Sgyle 1-10 date  24.05.2020
utilization flexural stress analysis
moments y (kNm] moments z [kNm) axial forces [kN] My.q = 0.00 kNm fox=30.00 N/mm?
R T R S T T Nea= oo N o= 2450 Nimm?
max My [kNm] max Mz=9.83 [kNm] max 50.56 [kN] 30600
N 0001820 100 Ocd = 4.52 N/mm? fea = 19.17 N/mm?
Omyd = 0.00 N/mm? fmyd = 23.48 N/mm?
= shear stress analysis Y
‘ Va= 1828 kN foe=  3.50 N/mm?
Tvd = 0.40 N/mm? fua = 1.84 N/mm?
shear stress analysis Z
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis combined
. : , | - Vya= 18.28 kN Vz4 = 0.00 kN
-5.00 opo 500 1000 -400.00 -200.00 000 Tv.y‘d = 040 N/mmz TV,Z.d - 000 N/mmz
" u ratio = 5%
lateral torsional buckling analysis
shaar force y [kN] shoar force z [kN] My,a = 0.00 kNm fok = 30.00 N/mm?
s ty=10.07 ] ma Vo000 N Nea = - kN fo= 2450 N/mm?
306.18
Ocd = 4.52 N/mm? fea=  17.04 N/mm?
Omyd = 0.00 N/mm? fmyd = 20.87 N/mm?
buckling analysis
Myq = 0.00 kNm fmxk = 30.00 N/mm?
Nea = - kN fek= 24.50 N/mm?
306.00
Ocd = 4.52 N/mm? fea = 19.17 N/mm?
Omyd = 0.00 N/mm? foya= 23.48 N/mm?
Omzd = 4.05 N/mm? fmzd = 23.48 N/mm?
flexural stress analysis fire
17 Myq = 0.00 kNm fmk = 30.00 N/mm?
-20.00 -10.00 000 10.00 20.00
Nca = - kN fexk = 24.50 N/mm?
190.54
Ocd = 7.50 N/mm? fea= 28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
shear stress analysis Y fire
Vg = 2.68 kN fuk = 3.50 N/mm?
Tvd = 0.16  N/mm? fud = 2.70 N/mm?
shear stress analysis Z fire
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis combined fire
Vyd = 2.68 kN Vza = 0.00 kN
Tuyd = 0.16 N/mm? Tvzd = 0.00 N/mm?2
ratio = 0 %
lateral torsional buckling analysis fire
My,q = 0.00 kNm fmk = 30.00 N/mm?
Nea = - kN fek= 2450 N/mm?
204.72
Ocd = 8.06 N/mm? fea=  28.18 N/mm?
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
buckling analysis fire
Mya = 0.00 kNm fnk = 30.00 N/mm?
Ned = - kN fek= 24.50 N/mm?
190.54
Ocd = 7.50 N/mm? fca= 28.18 N/mm?
Omyd = 0.00 N/mm?2 foyd = 34.50 N/mm?
Omgzd = 2.91 N/mm? fmzd = 34.50 N/mm?
support reaction
load case category Kmod | Ay A, Bx By B.
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 0.68 0.00 0.00
0.00 0.00 0.68 0.00 0.00

*
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project BYGG C page 3

Marthe Elise Leirvag element Sgyle 1-10 date  24.05.2020
support reaction
load case category kmod | Ay A; Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight 0.6 0.00 0.00 | 159.88 0.00 0.00
0.00 0.00 | 159.88 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 | 79.80 0.00 0.00
wind load 0.9 13.39 0.00 0.00| 13.39 0.00
0.00 0.00 8.90 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] 21.30 0.00 0.00

Disclaimer

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

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

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

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

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

© 2020 - Calculatis by Stora Enso - Version 2.36.1
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VEDLEGG G10.1

SOYLE 1-9

Referanser

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner

[3] NS-EN 1992-1-2: Brannteknisk dimensjonering

[4] Byggeteknisk forskrift (TEK17)

[5] Norsk Limtreprodusenters Forening, Limtreboka - Beregningseksempler (2018)

FORUTSETNINGER OG ANTAKELSER
[1] NA901 Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast
Lastvarighetsklasse for vindlasten: @yeblikkslast

[1] NA.2.3 Partialfaktor for limtre: Yari=1.15
Antar sgyletverrrsnitt: b:=215 mm h:=315 mm
Lengde: L:=2150 mm

[5] Tab. 6 Limtre GL30c:

N N N
fm.k =30 fc.90::2-5 2 fv.k =3.5
mm mm mm
feor=24.5 N E, 05:=10800 N - =430 kg
mm mm m
g:=9.81 EQ
S

(Verdier hentet fra Calculatis)

Egenvekt: G,:=184.2 kN +75.41 kN G,=259.61 kN
, kN
Egenvekt sgyle: G,:=4.609 —S-b-h-L G,=671.111 N
m
Permanent last: G, =G, +G, G, =260.281 kN

Snglast: S, :=44.25 kN
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Vindlast (fra tak): Qi:=18.3 kKN

Nyttelast: N,:=54.66 kN -3 N,=163.98 kN
LASTKOMBINASJONER l
1. Kun egenlast k,.q:=0.6 |Lk B §
G :=1.35-G,, G}, =351.379 kN S
=
2. Alle laster kpoqi=1.1

a) Egenlast dominerende:

Gppi=1.35-G, G, =351.379 kN
Sjy:=1.05-5, Sj,=46.463 kN
Qf2:: 1.05‘Qk Qf2: 19-215 kN
Njp:=1.05-N, Ny, =172.179 kN

b) Snglast dominerende:

Gpy=1.2-G, G3=312.337 kN
Sf3 ::1-5'Sk Sf3:66-375 kN
Qp3=1.05-Q; Q3=19.215 kN
Nf3::1'05.Nk Nf3:172'179 kN

¢) Vindlast dominerende:
Gf4 = 1.2‘Gk Gf4:312.337 kN

Spy:=1.05-5), Sy =46.463 kN
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Qpyi=1.5-Qy

Nyy=1.05-N,,

N =172.179 kN

d) Nyttelast dominerende:

Gf5 =1.2. Gk:
Sp5:=1.05+5),
Qf5 = ]..05 ® Qk

Nf5:: 1.5'Nk

3. Egenlast, nyttelast og snglast

G5=312.337 kN
Sp;=46.463 kN
Qp;=19.215 kN

Nyp;=245.97 kN

kmod :=0.9

a) Egenlast dominerende:

Gf6 = 1.35 ] Gk
Sfﬁ = 1.05 'Sk

Nyg:=1.05-N,,

G s=351.379 kN

Sp5=46.463 kN

Ny=172.179 kN

b) Snglast dominerende:

Gf7Z: 1'2.ij
Sf7Z: 1'5.Sk

Ny7:=1.05-N,,

G =312.337 kN

S =66.375 kN

Np;=172.179 kN

¢) Nyttelast dominerende:

Gf8 = 1.2 'Gk
ng = 105 'Sk

NfS:: 1'5.Nk

Gy =312.337 kN

Sps=46.463 kN
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4. Egenlast og nyttelast

a) Egenlast dominerende:
Gf9:: 135'Gk Gf9:

Njy=1.05-N,, Nyy=

b) Nyttelast dominerende:

kmod :=0.8

351.379 kN

172.179 kN

GflO:: 12'Gk' Gf10:312337 kN
Nfl():: 1.5'Nk Nf10:245'97 kN
KNEKKING
y-y: Knekklengde: liy=2150 mm + 550 mm (Sgyle + bjelkehgyde)
Treghetsradius: i,:=0.29+h i,=91.35 mm
L,
Slankhet: =2 A, =29.557
by
A
[1](6.21) Ayyyim oy o0 Arery=0.448
7 E o5
[1] (6.29) B.:=0.1 (limtre)

[1](6.27) k,:=0.5+(1+8.* Mrery—0.3) + Aery”)

1
2

kcy::
2
ky + \/ky T Arel.y

ki, =0.608

kipy=0.982
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z-z: Knekklengde: li.,:=2150 mm + 550 mm (Sgyle + bjelkehgyde)

Treghetsradius: 1,:=0.29+b 1,=62.35 mm

l
Slankhet: A =2 A, =43.304

2,

I fc.O.k
rel.z *—
T Eq o5

[1] (6.21) X A A

rel.z

=0.657

[1](6.29) B,:=0.1 (limtre)

[1] (627) kz:: 0.5- (1 +/3(:° (Arel.z_ O3> +Arel.z2> kz: 0.733

k.= ! k. =0.943
R

BRANNDIMENSJONERING
[3] Tab 3.1  Dimensjonerende forkullingshastighet for limtre:  3,,:=0.7 szn
[4] § 11-3 Brannklasse 2
[4] § 11-4 Brannmotstandstid R60: t:=60 min
[2] Tab. NA.A1.1

Yos:=0.7 P :=0.5 by :=0.2

Yopi=0.6 9Py ,:=0.2  1hy,:=0

Yoni=0.7  1p,:=0.5  1p,,:=0.3

Nyii= Gty N+ o Spt o, Qn Ny=351.121 kN
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[3] 4.2.2

[1] (6.21)

[1] (6.29)

[1] (6.27)

Effektiv forkullingsdybde

t>20 min ky:=1.0

dchar.n ::ﬂn -t
dy:=7 mm

def:: dchar.n+k0' d() def:49 mm

Dimensjon effektivt resttverrsnitt
bef.fi::b_Z.def befﬂ:ll’? mm

hef.fi ::h_2.def h’effl:217 mm

Dimensjonerende fasthet

N
Jeoafii=1.15f o Jeo.d=28.175
mm
N
fm.d.fi =1.15+f 1 fm.d.fi:34-5
mm
Knekking - brann
Treghetsradius: by 4i7=0.29he; f; iy =62.93 mm
Uiy
Slankhet: Ay fii=—2 Ay.5i=42.905
by fi
A g
Netgygit=—2LL V Jaos Avety.fi=0.65
7"' Ey.05

B.:=0.1 (limtre)

2
ky.fi =0.5- <1 +Bc ° <>"rel.y.fi - O'3> + )‘rel.y.fi > ky.fi =0.729
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[1] (6.21)

[1] (6.29)

[1] (6.27)

[1]6.1.4

1

kcy.fi = > > kcy.fi =0.945
ky i+ \/ky.fi = At
Treghetsradius: iy £;7=0.29bs p; i, =33.93 mm
. lk:z
Slankhet: A fit= = A,.fi=T79.576
L fi
Ao
)‘rel.z.fi = L fc.O.k: )‘rel.z.fi =1.206
7T Eq.05
B.:=0.1 (limtre)

kz.fi :=0.5- <]- +/Bc ° <>‘rel.z.fi - 03> +>‘rel.z.fi2> kz.fi: 1.273

1
kcz.fi = kczfz:O595

2 2
kz.fi + \/szz = )‘rel.z.fi

Aksialspenning
Afi = bef.fi . hef.fi

N,
f Gipap=1383 N

A fi mm

Oco.d.fi'*=

O' .
_ Tebdfi (824 <1.0 OK
kcz.fi 'fc.O.d.fi
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VEDLEGG G10.2

Sgyle 1-9
L 2,15 kcz 0,971
b 215 kcy 0,943
h 315 fcok 24,5
A 67725 Ym 1,15
w 3555562,5 fmk 30
Kombinasjon 1 2a 2b 2c 2d 3a 3b 3c 4a 4b
G 260,19 260,19 260,19 260,19 260,19 260,19 260,19 260,19 260,19 260,19
vG 1,35 1,35 1,20 1,20 1,20 1,35 1,20 1,20 1,35 1,20
S 44,25 44,25 44,25 44,25 44,25 44,25 44,25
VS 1,05 1,50 1,05 1,05 1,05 1,50 1,05
Q 18,30 18,30 18,30 18,30
yQ 1,05 1,05 1,50 1,05
N 163,98 163,98 163,98 163,98 163,98 163,98 163,98 163,98 163,98
YN 1,05 1,05 1,05 1,50 1,05 1,05 1,50 1,05 1,50
Nf 351,26 589,11 570,00 558,32 623,88 397,72 378,60 358,69 351,26 312,23
oN 5,19 8,70 8,42 8,24 9,21 5,87 5,59 5,30 5,19 4,61
kmod 0,6 1,1 1,1 1,1 1,1 0,9 0,9 0,9 0,8 0,8
fcod 12,78 23,43 23,43 23,43 23,43 19,17 19,17 19,17 17,04 17,04
UF (6.23) 0,43 0,39 0,38 0,37 0,42 0,32 0,31 0,29 0,32 0,32
UF (6.24) 0,42 0,38 0,37 0,36 0,40 0,32 0,30 0,28 0,31 0,31
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VEDLEGG G10.3

project BYGG C
Marthe Elise Leirvag element Soyle 1-9

page 1
date  24.05.2020

system

P=163.98 kN| live load cat. A: residential

-

P=163.98 kN| live load cat. A residential

-

N

3 Ny

> ®
wsre

N

section: wooden beam 21.5/31.5; material: GL30c; service class: service class 1; fire resistance class: R 60

© 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2
Marthe Elise Leirvag element Soyle 1-9 date  24.05.2020
utilization flexural stress analysis
moments y [kNm] moments z [kNm] axial forces [kN] My‘d - 0.00 kNm fnk = 30.00 N/mm?
WS mmwmabm o melsmm Nea= oo N fo= 2450 Nimm?
¥=0.00 [kNm] [kNm] 60.28 [kN] 585.87
Ocd = 8.65 N/mm? fca= 17.04 N/mm?2
Omyd = 0.00 N/mm? fmyd = 20.87 N/mm?
shear stress analysis Y
Va4 = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 1.84 N/mm?
shear stress analysis Z
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fug = 1.84 N/mm?
shear stress analysis combined
| , Vyd = 0.00 kN Vza = 0.00 kN
o000 50000 ot0 Tuyd = 0.00 N/mm? Tvzd = 0.00 N/mm?
5 )28 (k] " 28 (k1) ratio = 0 %
lateral torsional buckling analysis
shaar ferce y [kN) shoar force z [kN] My,a = 0.00 kNm fmk = 30.00 N/mm?
rT:l Y/{-i% ?1%[|':<Nh|]| rr::::\\ffzzi[[)l.uﬂ?l [mi]\ Necd = - kN fok = 24.50 N/mm?
585.87
Ocd = 8.65 N/mm? fca=  17.04 N/mm?2
Omyd = 0.00 N/mm? foyd = 20.87 N/mm?
buckling analysis
Myg = 0.00 kNm foxk = 30.00 N/mm?2
Ned = - kN fex = 24.50 N/mm?
585.87
Ocd = 8.65 N/mm? fea= 17.04 N/mm?2
Omyd = 0.00 N/mm? fmya= 20.87 N/mm?
Omzd = 0.00 N/mm? fmza = 20.87 N/mm?
flexural stress analysis fire
Myg = 0.00 kNm fox = 30.00 N/mm?2
Nca = - kN fexk = 24.50 N/mm?
351.12
Oca= 13.83 N/mm? foa= 28.18 N/mm?2
Omyd = 0.00 N/mm? fmyd = 34.50 N/mm?
shear stress analysis Y fire
Vg = 0.00 kN fuk = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis Z fire
Vg = 0.00 kN fux = 3.50 N/mm?
Tvd = 0.00 N/mm? fua = 2.70 N/mm?
shear stress analysis combined fire
Vy4 = 0.00 kN Vi = 0.00 kN
Tuyd = 0.00 N/mm? Tvzd = 0.00 N/mm?
ratio = 0 %
lateral torsional buckling analysis fire
My,g = 0.00 kNm fok = 30.00 N/mm?
Nea = - kN fox = 24.50 N/mm?
351.12
Oca= 13.83 N/mm? foa= 28.18 N/mm?2
Omyd = 0.00 N/mm? fryd = 34.50 N/mm?
buckling analysis fire
Mya = 0.00 kNm fnk = 30.00 N/mm?
Nea = - kN fox = 24.50 N/mm?
351.12
Oca= 13.83 N/mm? fca= 28.18 N/mm?
Omyd = 0.00 N/mm? foyd = 34.50 N/mm?
Omzd = 0.00 N/mm? fnzd =  34.50 N/mm?
support reaction
load case category Kmod | Ay A, Bx By B.
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 0.68 0.00 0.00
0.00 0.00 0.68 0.00 0.00

*

storaenso
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project BYGG C page 3

Marthe Elise Leirvag element Soyle 1-9 date  24.05.2020
support reaction
load case category Kmod | Ay A, Bx By B
[kN] [kN] [kN] [kN] [kN]
self weight 0.6 0.00 0.00 | 259.60 0.00 0.00
0.00 0.00 | 259.60 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 | 44.25 0.00 0.00
wind load 0.9 0.00 0.00 0.00 0.00 0.00
0.00 0.00 | 18.30 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 | 163.98 0.00 0.00

Disclaimer

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

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

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

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

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

© 2020 - Calculatis by Stora Enso - Version 2.36.1

storaenso 245



VEDLEGG H

Dekker

H. Dekker
H1. Tak
H1.1 Mathcad
H1.2 Calculatis
H2. Etasjeskiller
H2.1 Mathcad
H2.2 Calculatis
H3. Takterrasse
H3.1 Mathcad
H3.2 Calculatis
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VEDLEGG H1.1

TAK I MASSIVTRE
Referanser til standarer
[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

[2] NS-EN 1991-1-4: Laster pd konstruksjoner
[3] NS-EN 338: Konstruksjonstrevirke - Fasthetsklasser

Prosjekteringsgrunnlag:

* 5-sjiktsmassivtre element
« 3 langsgdende sjikt og 2 tverrgdende sjikt
* Total tykkelse pd elementet er 180mm

Bruker Schubanalogieverfahren metoden for @ regne pd massivtre. Dette er en mer
ngyaktig modell, da den tar hensyn til sjiktenes ulike elastisitesmoduler.

Tak m lle sjikt av kvalitet C24
FORUTSETNINGER OG ANTAKELSER
d,:=40 mm ds:=d,; =40 mm ds:=d, =40 mm

dy:=30 mm d,:i=dy,=30 mm
h::d1+d2+d3+d4+d5:180 mm

b:=1000 mm (Ser pd 1 m bredde av elemetet)

L:=6m

Avstand til elementet sitt tyngdepunkt fra hvert enkelt massivtreelement:

h d;
Zpima—— z; =70 mm z5:=2,=70 mm
2 2
h dy
ZQ:ZE_dl_? Z2:35 mm 24:222:35 mm
zg:=0 mm
[11NA.2.3 Partialfaktor: Yar:i=1.25

[1] Tab. 3.1 kpoqi=0.8 (Forenkler, dette er tss)
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[3]

N _Ey

E,:=11000- Egyi=——
0 mm2 90 30
Boyefasthet: Frpi=24 2
mm
Egenvekt: q,:=1.025 kJZ b
m
Snglast: 5,:=1.6 ﬂ2 b
m
Vindlast: Qrasti=1.34 ﬂ2 b
m
Sug pé tak: Cy:=—0.7
kN
051= Qpast* (Cr—0.2) qu=—1.206 =—
m
Trykk pd tak: C;:=0.2
kN
Q7= Qpast* (Cr+0.3) q;=0.67 ree

Dimensjonerende verdier med kombinasjonsfaktor:

kEN
q,:=1.0-q,+1.5-qy q,=—0.784 ==~ (sug)

m

kN
Q2.ef=1.2:q,+1.5+5,+1.05-q; q2.c=4.334 — (trykk)

m

L2

Opptredende moment:  Mp, ::q?'% Mp;=19.501 kN -m

BAYESTIVHET

Boyestivhet til bjelke A

EI ::1;‘2.<3-(E0-d13)+2 (Eqp-dy"))

El,=(1.777.10") N-mm’
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Boyestivhet til bjelke B

Elgi=b-(2-(Ey+dy-2,") +2+ (Eggrdy2,))
EI,=(4.339.10") N-mm’

Total bgyestivhet

EI;:=EI,+EIy EI;=(4.517-10") N-mm”

Effektiv E-modul

EIef N

Eelement: <9293 . 103> —
O mm
12

E

element ‘=

MOMENTFORDELING

Momentfordeling mellom bjelke A og B

M
M,=—2'.F1, M,=0.767 kN +m
El,;
M - Mpd EI M,=18.734 kN
B= cLulp B=1o. *m
El,;

Momentfordeling til hvert sjikt

1 3 1 3
I = .bed L= .b.d
T ! 12 2
EO'II
MAI:: .MA MA1:0'253 kN'm
EI,
M= Dol M 4, =0.004 kN
A2°= s VL g A2=U. *m
EI,

M y3:=M 4,=0.253 kN -m

MA4 ::MA220'004 kN‘m
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M =M 4,=0.253 kN -m

NORMALKRAFTFORDELING TIL HVERT SJIKT

Np, =
B2 EI, B
E,-(b-d
Ny = —° (b-ds) -2 My,
EIlg

NB4 ::NB2: 1.662 kN

NB5 ::NBI = 132-981 kN

Ny, =132.981 kN

NB3:0 kN

BAYESPENNING TIL HVERT SJIKT UT FRA MOMENTFORDELING FRA BJELKE A

M, (d

oy i=—2L. (_1\| oa=0.95
I, \2) mm
M,, (d

Oppgi= —22. (—2\| oapp=0.024
I, \2) mm
My, (d

Oppgi= —22 . (_3\| o =0.95 1V
I, \2) mm”
M,, (d

Ty =t 2| oan=0.024 N
IZ } mm
M, (d

O s = 2 ( 5) o =0.95
I, \2) mm’
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NORMALSPENNING TIL HVERT SJIKT UT FRA NORMALFORDELING FRA BIELKE B

N

Oy = — B0 oni=3.325
b‘dl mm
N

Ongi=—22 g =0.055
bed, hm
N

O-N3:: B3 O-N3:0Pa
b-d,
N

Onyi=—2 ¢7N4:0.055L2
b'd4 mm
N

O g 1= — 2 N5 =3.325 N
b-d; mm

SUM SPENNINGER I OVERGANG MELLOM HVERT SJIKT

Sjikt 1: ony=3.325 Y
mm
Sjikt 2: g =0.055 Y
mm
Sjikt 3: oy =0
mm

O-N1+0-M1 :4.274

mm

mm

N

(TN2 - O-MZ = 0-032
mm

O-N3+O-M3:0'95

mm

N

OnN3— Opg3— —0.95
mm
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Sjikt 4:

Sjikt 5:

ony=0.055

ons=3.325

N

N

mm

Ona+ s =0.079

JN4_O-M4:0'032

O—N5+O—M5:4'274

mm

Spenningsfordeling i KNm over tverrsnittet til et 5-sjikts element med alle
sjikt av kvalitet C24 pga. et ytre bayemoment pd 19.501 kNm

md

dl
d2
d3
d4 2,375
d5
4,274
KONTROLL
fgim Lo o _ 15 56 NV .
v mm
Utnyttelse
+
M:0_278 > 1

0,95

OK

UN5+UM5:4'274

4,274

2,375

N

OK
mm
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BRUKSGRENSEKONTROLL
Nedbgyning

Kger=0.6 (Klimaklasse 1)

[1] Tab. NA.A1.1
Y.s:=0.7 Y15:=0.5

’LpO‘v :=0.6 ¢1.v==0-2

@yeblikkelig nedbayning

4
_ 5 4L
’ 384 EI;

4

5 8L
384 EIy

4

_ 5 a-L
384 EI;

’U:
winst = 5g+5s+5v

Langtidsnedbgyning

5gfin = (5g . <1 + kdef)

5qfin = 55 ¢ <1 + ¢2.5 ° kdef)

5qﬁn = 51} * (1 + ¢2.1} * kdef)

wfin = 5gfin + 5qfin

"7[)2.3::0'2

77[)2.1) =0

6g: 3.83 mm

0,=5.978 mm

4,=2.503 mm

Winee =12.311 mm <

0.+ =6.127 mm

gfin

0. =6.695 mm

qfin

0. =2.503 mm

afin

Wy, =8.631 mm <
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BRANN DIMENSJONERING TAK
Sjiktdata, avstand fra tyngdepunkt og total
bayestivhet er lik fra bruddgrense

Referanser til standarer

[1] NS-EN 1995-1-2: Brannteknisk dimensjonering

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] Byggeteknisk forskrift (TEK17)

[4] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

Tak med alle sjikt av kvalitet C24 FORUTSETNINGER OG
ANTAKELSER

mm

[1] Tab 3.1 Dimensjonerende forkullingshastighet for gran: Bp:=0.7 —
mwn

[3]1§ 11-3 Brannklasse 2 (Brann en side)

[3]1§11-4 Brannmotstandstid R60: t:=60 min

[2] NA.A1.1 Nyttelast, kategori A: ¥;:=0.5 y:=0.2
Dim. last: Qvrann = qg+¢1'sk+¢2'ql
kN
Qvrann = 1.959 —
m

[1]4.2.2 EFFETIV FORKULLINGSDYBDE
ky:=1 for t > 20 min
Aeharn=0Bn*t do:=7 mm
depi=deopgr.pnt ko dy d.y=49 mm

DIMENSIJONERENDE MOMENT- OG SKIARBELASTING PA TAK

2

L

MEd.fi::qbr% MEde:8816 kEN-m
.L

VEd.fi =:q”’"% Viai=5.877 kN

DIMENSJONERENDE FASTHETER

[4] Tab. 3.1 k,,,,:=0.8
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NS-EN338 f, =24 2V =g N N N

2
mm mm mm mm

[4] Tab NA.2.3  Partialfaktor for bestandighet: ~;:=1

ko N

fm.d::fm' d fm.d:19'2
Y#i mm

ko N
Jora=To 2 Jo.ra=3.2

Vi mm

RESTTVERSNITT ETTER BRANN

hef.fi ::h_def hef.ﬁ: 131 mm
Sjikt d5
ds fii=d5—dgy d; ;;=—9 mm

Hele sjikt 5 forsvinner i brannen, i tillegg til 9 mm videre inn i sjikt 4.

Sjikt d4
dygi=dy+ds g dy ;=21 mm

NAYTRALAKSE ETTER BRANN

Finner den nye ngytralaksen etter brann ved & vekte breddene med E-
modulen.

Topplag d1

bd1==b=<1'103> mm

Tverrlag d2
b-E
by = — 20 bo=33.333 mm
EO
Midtlag d3
b-E .
by = ——° bys=(1-10") mm
EO
Tverrlag d4
b.EQO
bd4:: bd4:33'333 mm

E,
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Ngytralakse

- <Ai°yi>
0:=
LD oy

(3

(dygi) ( dy ) ( dy ) ( d; )
dypiobgyel——14+d3zbgze1dy pi+—1+dybyy-1dy s +ds+—14+d by +1dys;+d3+dy+—|
a.f d4\2} 3d3\4.f > ) 2d2\4f 3 > ) 1d1\4f 3+ ay >

yO =
dyfi*baatdg-bgz+dybgy+di-by

Yo="75.439 mm

Yy:=hesri—Yo Y=255.561 mm

Treghetsmoment, I

="t p.d®+4.4°

i=1 12
( ( W/ ( 1
1 3 ( d1\ 1 3 ( d2\
Lgpyi=|—ebgody” +| (g -dy) siy——1 4] ——ebgpedy” +1 (byy-dy) s 1y—dy——21 |
eff.1 d1* %1 d1* %1 d2* %2 d2 * 42 1
\12 \ o2/ \12 \ 2)))
( ( N ( 1
1 ds) 1 ( dy i)
Ieff.2 :LE'de d; +|<bd3°d3)°ly0_d4.fi_?3}| }IJ+|\E’bd4'd4.ﬁ3+|\<bd4'd4.ﬁ>'|\y0_ ;f}l }|}|
8 4
Ieff::Ieff.1+Ieff.2 Ieff: <1117‘10 > mm
Forste arealmoment, S
Restarealet til d2 ovenfor y0: Ay rest i =Y—dy dy rest =15.561 mm
Si=> Ay
=1
( dl\ ( d2rest\
S pri=dyeby o 1Yyg——1+d ebyoelYyg—di—————|
eff 1°%d1 0 2.rest " Yd2 0 1
Vo2 \ 2 )
S.=(2.232-10°) mm”
Dimensjonerende moment og skjzerkapasitet
fm. 'Ie fv‘ 'Ie b
Yy Seff
Mgy ;;=38.615 kN -m Vgafi=160.215 kN
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Utnyttelse

Mo s Vs o
Bdfi _p.228 < 1.0 OK Bdfi _0.037< 1.0 OK

Mg 4i VRa.fi

Opptredende trykk- og strekkraft pd mest pdkjente sjikt

Mg gi Mg gi
F Ed.trykk ‘= i Fpa.strekk = !
y—- & Yo— |(d + ﬁ\
2 0 \ 4.fi 9 /
Fpa.iryee =247.897 kN Fry strepe = 255.976 kN

Dimensjonerende trykk- og strekkapasitet til mest pdkjente sjikt
:0.8
/fcok: \I o b .

FRra.trykk = I\ d, Frairge =672 kN
/ftok -0.8)
FRd.strek:k = |\7}| +b- d5 FRd.strekk =448 kN
Utnyttelse
F F
ZBdirykk —0.369 < 1.0 OK ZBdstrekk _ 571 < 1.0 OK
FRd.trykk FRd.stTekk
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VEDLEGG H1.2

project BYGG C page 1
Marthe Elise Leirvag element Tak date  24.05.2020
system
l 9:=1.60 kN/m l LC2:snow load CEN > 1000m altitude
l 4.=067 kNim l LC3:wind load
l 9.=1.03 kN/m l LC1:self weight
79«7 field 1 iaN
[ »
= 65.000 m i
section: CLT 180 L5s; material: C24 spruce ETA (2019); service class: service class 1; fire resistance class: R 60
utilization ‘ flexural stress analysis
- mments ) e 000 i) Mya= 17.96 kNm fmk = 24.00 N/mm?
% 7 S e W) Nig = 0.00 kN fik = 0.00 N/mm?
Otd = 0.00 N/mm? fra= 10.08 N/mm?
o] Omyd = -3.96 N/mm? foyd = 19.01 N/mm?
shear stress analysis
I . Vg = - kN fuk= 4.00 N/mm?
11.98
2000 shesrtore b =118ty Tva=  0.09 N/mm? fua=  2.88 N/mm?
1000 rolling shear analysis
0w Va= -11.98 kN frx= 1.15 N/mm?
'7 _ Trd = 0.08 N/mm? fra = 0.83 N/mm?
_/ flexural stress analysis fire
My,q = 8.21 kNm fmk = 24.00 N/mm?
Nta = 0.00 kN fik = 0.00 N/mm?
Otg = 0.00 N/mm? fra= 16.10 N/mm?
Omyd = -4.16 N/mm? fmyd = 30.36 N/mm?
shear stress analysis fire
Vg= -548 kN fuk= 4.00 N/mm?
Tva=  0.07 N/mm? fua = 4.60 N/mm?
rolling shear analysis fire
Va= -548 kN fix = 1.15 N/mm?
Trd = 0.07 N/mm? fra = 1.32 N/mm?
Winst = W[char]
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/400 15.0 11.4 76 %
wsin = W[char] + w[q.p.]*kdef
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/300 20.0 15.5 78 %
Whetfin = W[q.p.] + w[qg.p.]*kdef
field | Kaef limit Wiimit Wealc. ratio
[ [mm] [mm]
1 0.8 | L/350 171 9.1 53 %
L/350
support reaction
load case category Kmod | Av ‘ Bv
[kN]
self weight 0.6 3.07| 3.07
3.07| 3.07
show load CEN > 1000m altitude 0.8 480 | 4.80
0.00 | 0.00
wind load 0.9 2.01| 2.01
0.00 | 0.00
\alﬁ © 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2
Marthe Elise Leirvag element Tak date  24.05.2020

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).

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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VEDLEGG H2.1

ETASJESKILLER I MASSIVTRE

Referanser til standarer
[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] NS-EN 338: Konstruksjonstrevirke - Fasthetsklasser

Prosjekteringsgrunnlag:

» 7-sjiktsmassivtre element
* 5 langsgdende sjikt og 3 tverrgdende sjikt
 Total tykkelse pd elementet er 240 mm

Bruker Schubanalogieverfahren metoden for @ regne pd massivtre. Dette er en mer ngyaktig modell,
da den tar hensyn til sjiktenes ulike elastisitesmoduler.

Etasieskill { alle siikt av kvalitet C24
FORUTSETNINGER OG ANTAKELSER
d;=30 mm ds:=d;=30 mm ds:=d,;=30 mm d;=d;=30 mm
d2 = 40 mm d4 = d2:40 mm d6 = d2:40 mm

h::d1+d2+d3+d4+d5+d6+d7:240 mm
b:=1000 mm (Ser pa 1 m bredde av elemetet)

L:=6m
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[1] NA.2.3

[1] Tab. 3

[3]

LASTER

v s m——

1

Avstand til elementet sitt tyngdepunkt fra hvert enkelt massivtreelement:

d d
2 | 2 2 2 2
z; =105 mm z, =70 mm z3=35 mm z5=23=35 mm
Partialfaktor: Yari=1.25
kmod:: 0.8
E
E-modul til sjiktene: Ey:=11000- 2 . Egyi=—2
N
Boyefasthet: Srk.c241=24 ——
mm
Egenvekt: gi:=2.595 k_]\;_ b Geqi=1.2+g,
m
Nyttdast: qi = 2.0 k—JZ'b Qed = ]“5.qk
m
(9ea+ Gea) - L
Opptredende moment: M, =224 ded My, =27.513 kN -m

8

z7:=2; =105 mm
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BOYESTIVHET

Boyestivhet til bjelke A EI, :% (4+(Byedy’) +3 (Eg+dy”))

El,=(1.049-10") N-mm’

Bgyestivhet til bjelke B Elg=b-(2+(Ey-d;-2,") +2+(Egrdye2y") + 2+ (Egg-dy2,"))

EI,=(8.229.10") N-mm’

Total bgyestivhet El ;:=FEl,+FElg El ;= <8.334 . 1012> N-mm’
EI
Effektiv E-modul Eomenti=——3 Eiomen: = (7.234.10%) L2
R O mm
12
MOMENTFORDELING
Momentfordeling mellom bjelke A og B
e MEd —
M, = -EI, M ,=0.346 kN -m
EI;
*—_— MEd p—
Mp:= -EI, Mp=27.167 kN -m
EI;

Momentfordeling til hvert sjikt

1 3 1 3
I,:=—+b-d I,:=—_.b-d
1 12 1 2 12 2
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EO'Il
My, := <M, M,,=0.082 EN -m
EI,
M, =0t g M ,,=0.006 kN
A2¢= sVl y A2=V. *m
El,
M 45:=M,,=0.082 kN -m My, =M 4,=0.006 kN -m
MA5 ::MA1:0.082 kN'm MAG ::MA2:0-006 kN'm MA7 ::MA120-082 kN'm

NORMALKRAFTFORDELING TIL HVERT SJIKT

Ey+(b-d)) -z
= (b-d)) L. My Np,=114.395 kN
El,
Eqgy-(bed,) -2
Npy=—2 <EI 2) 2 .My Npg,=3.389 kN
B
E,-(b-d3)-z
Npgg:=_" <EI )% Mp Ny =38.132 kN
B
Eqy- (b-d
NB4_ % <_EI 4> 4 'MB NB4:0N
B
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BAYESPENNING TIL HVERT SJIKT UT FRA MOMENTFORDELING FRA BIELKE A

MAl

O i=

NORMALSPENNING TIL HVERT SJIKT UT FRA NORMALFORDELING FRA BIELKE B

.
P N

. .
e — IS

)
\2)
()
\2)
{%)
\2)
d4
2

.
———

U
o

o | S N |
e — N——— N——— N———

U
3

O-M1:0'545 —Jv—z

mm
Tupp=0.024 _N_2
mm
a3 =0.545 _N_2
mm
mm
Oy =0.545 _N_2
mm
Ours=0.024 _N_2
mm
mm

ok ik Np,
N1 bed,
ook ik Npy
N2 b-d,

N

ony=3.813
mm

N

mm
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(o = ag =1.271
N3 b d3 N3 i

NB4 N

ONg*= ong=0
b d4 mm2
N,

OpN5 = i ons=1.271 L
b d5 mm
N,

O-Nﬁ = B6 O-N6 = 0.085 N
b dG mm
N,

O-N7:: BT UN7:3‘813 N
b d7 mm

SUM SPENNINGER I OVERGANG MELLOM HVERT SJIIKT

N UN1+UM1:4-358 N2
Sjikt 1: ony=3.813 mm
mm N
UN1_0M1:3'268 >
mm
N O-N2+O-M2:0'109 N2
Sjikt 2: o= 0.085 mm
mm
N
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Sjikt 3:

Sjikt 4:

Sjikt 5:

Sjikt 6:

on3=1.271 N2
mm

N

ony=0 -

mm
ons=1.271 N
mm
one=0.085 N
mm

(TN3+(TM3:]_.816

O-N4 + O-M4 = 0.024

UN5+UM5:1'816

UN5_UM5:O'726

(TN6+(TM6:0.109

JNG_UMGZO'()Gl

N

mm

N

mm

N

mm

N

mm

N

mm

N

mm

N

mm

N

mm
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(TN7+(TM7:4.358

sjikt 7: onr=3.818 2 mm
mm N
mm

Spenningsfordeling i kKNm over tverrsnittet til et 7-sjikts element med alle sjikt av
kvalitet C24 pga. et ytre bgyemoment pd 27.513 kNm

4,358

di

d2 1,816 208
d3

44 0,726
0,726

> 1,81GC

dé 3268

m A

4,358

KONTROLL KAPASITET

Utnyttelse

-k onN7+ O
fmd:: fmkz.C24 mod —15.36 N M_:0284 <1.0

Ty mm 2 Jma

OK
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BRUKSGRENSEKONTROLL
Nedbgyning

L
250

Kger=0.6 (Klimaklasse 1)

[21NAAL  d, =

[1] Tab. NA.A1.1 Poq=0.7  P1,=05 ¢, =03

@yeblikkelig nedbayning

5 L
5y=— . It 5,=5.255 mm
384 EI;
4
L
5q::i' ] 6,=4.05 mm
384 EI,;
Winst *= 5g+5q Wit =9.305 mm < L: 15 mm
400
Langtidsnedbgyning
5gfin:: 6g° <1 + kdef) 5gfm: 8.408 mm
5qfin:: 5q' <1 +"/)2.q'kdef> 5qu:4779 mm
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BRANN DIMENSJONERING MASSIVTREDEKKE
Sjiktdata, total bgyestivhet og E-modul er likt som for bruddgrense

Referanser til standarer

[1] NS-EN 1995-1-2: Brannteknisk dimensjonering

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] Byggeteknisk forskrift (TEK17)

[4] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

Etasieskill | alle siikt av kvalitet C24
FORUTSETNINGER OG ANTAKELSER

[1] Tab 3.1 Dimensjonerende forkullingshastighet for gran: B,:=0.7 ZZ:,
[3]1§ 11-3 Brannklasse 2 (Brann en side)
[3]1§11-4 Brannmotstandstid R60: t:=60 min

Nyttelast, kategori A: 1;:=0.5

Dim. last: Qorann =9k + V1 ° Qi Qorann=3-595 %V

[1]14.2.2 EFFETIV FORKULLINGSDYBDE
ky:=1 for t > 20 min
Aeparn=PBn-t dy:=7 mm

d.r=49 mm
def = dchar.n + kO 5 dO of
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DIMENSJONERENDE MOMENT- OG SKIARBELASTING

2
L L
Mgy = qb’“%. My ;;=16.178 kN -m V=o' vy, 2=10.785 kN

DIMENSJONERENDE FASTHETER

[4] Tab. 3.1 k,,,,:=0.8

NSEN338 f,=24 - fema N g0 N il
mm mm mm mm

[4] Tab NA.2.3  Partialfaktor for bestandighet: ~;:=1

k k
mod fm_d -19.2 N _ mod N

Vi mm Vi mm

fm.d::fm'

RESTTVERSNITT ETTER BRANN

hef.fi::h_def h’ef.fi: 191 mm
Sjikt d7
dy pii=dy—dep d; ;;=—19 mm

Hele sjikt 7 forsvinner i brannen, i tillegg til 19 mm videre inn i sjikt 6.

Sjikt d6

de ;=21 mm
dg ri=dg+dq 0.f1
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N

YTRALAKSE ETTER BRANN

Finner den nye ngytralaksen etter brann ved & vekte breddene med E-

modulen.

Topplag d1
by :=b=(1-10") mm

Tverrlag d2

Lengderetning d3

b o b b EO
d3*— EO
Midtlag d4
b bi Ego
b, =
d4 E

Lengderetning d5

b . EO
bgs =
EO
Tverrlag d6
b b1 Ego

bge =
0

bg=33.333 mm

bys= <1 . 103> mm

by,=33.333 mm

bys=(1-10") mm

bys=33.333 mm
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Ngytralakse

[degi ( ds) ( dy\ 0 ds) ( dy) ( di\
byg* dg i+ 1——1+bgseds+1dg i +——1+bgy dy+1dg i+ ds+—1+bggeds+1dg i +ds+dy+—1+bga-dye1dg i +ds+dy+ds+—1+byy +dy - 1dg +ds+dy+dy+dy+—1
\ 2 ) 2 ) \ 2 ) \ 2 ) \ 2 ) \ 2 )

y =
’ bag* d.fi+bgs-ds+bgg-dy+bgz-ds+bgyedy+byi-dy

Yo=105.284 mm

Yy:i=hes si— Yo y=85.716 mm

Treghetsmoment, I

n

L=S"1 p.d®+a.d°

=12
L :(1_12.% d13+(<bd1 dy) (y—%ﬁ)+(%-bd2.dz3+|<bd2-d2>.(y—dl—%)2))
L :(1_12.% d3*+((bd3.d3) (y—dl—dQ—%)z)}+(l_12-bd4 d, +(<bd4 d,) (y0—|—+d5+d6.ﬁ))2ﬁ
Lsrs :(% bys - ds” +|((bd5-d5) (yo— (%erﬁﬁ))z}}+I(%-bd6-d6,ﬁ3 +((bd6-d6.ﬁ) : (yo— d;ﬁfﬁ
Lppi=Toppr+Topro+Topss I=(3.107-10") mm'
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Forste arealmoment, S

Restarealet til d3 ovenfor yO0: dg esti=Y—dy—d, ds et =15.716 mm
S:= EAzyz
=1
/ dl\ ( dQ\ / d3rest\
Seppi=diebge1Yg——1+dy+bygo+1Yg—dy ——1+d3 st * bz s 1Yo — dy —dy ———— |
eff 1° 041 \?Jo 2) 2° 042 \?Jo 1 2 3.rest * Vd3 \"Jo 1 2 > )

S.s=(3.213-10°) mm®

Dimensjonerende moment og skjaerkapasitet

fm.d'Ie fv. d'Ie -b

Mpy =" AL Vi pyim LFi Ledf0
y Seff
Mg ;;=69.603 kN -m Vpa fi=2309.452 kN
Utnyttelse

My, 4, Vo s
Bdfi—0.232< 1.0 OK _Edfi _9.035< 1.0 OK
Mg 4i VRa.fi

Opptredende trykk- og strekkraft pa mest pdkjente sjikt

M i
Ed.fi Frg tryir=228.767 kN

F Ed.trykk ‘=
dl
Yy——

2
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Mgq.;
( ds
—1dg i+ —
Yo \ 6.fi 2

FEd.strekk =

FEd.Strekk = 233495 kN

Dimensjonerende trykk- og strekkapasitet til mest pdkjente sjikt

/fCOk'O'S\

Fra tryrk =1 leb-d;

\ 1 )

( fro+0.8)
Frastreir’=1————1°b+

ds

Utnyttelse

F
ZBdigkk 454  <1.0 OK

F Rd.trykk

Fra trykr, =504 kN

FRd.strekk =336 kN

FEd.st'rekk —0.695

F Rd.strekk

<1.0 OK
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VEDLEGG H2.2

project BYGG C page 1
Marthe Elise Leirvag element Etasjeskiller date  25.05.2020
system
l 9x=2.00 kN/m l LC2:live load cat. A: residential
l 0.=2.60 KN/m l LC1:self weight
L field 1 N
VA 77
A B
(™ »
= 6.000 m i

section: CLT 240 L7s; material: C24 spruce ETA (2019); service class: service class 1; fire resistance class: R 60

utilization ‘ flexural stress analysis
_ maments k) R Myd= 26.63 kNm fmk = 24.00 N/mm?
e =263 il Nta = 0.00 kN fik = 0.00 N/mm?
200k _ Otg = 0.00 N/mm?2 fia = 8.96 N/mm?2
K4 7{ Omyd = 4.30 N/mm? foyd = 16.90 N/mm?
T e shear stress analysis
. Vg= 17.75 kN fuk= 4.00 N/mm?2
Tva= 0.10 N/mm? fua=  2.56 N/mm?
2000 shear force [kN]
G TN rolling shear analysis
Vo= 17.75 kN fe=  0.86 N/mm?
v Trd = 0.10 N/mm? fra = 0.55 N/mm?
oo ' flexural stress analysis fire
2000 Mysa= 16.18 kNm fmk = 24.00 N/mm?
Nig = 0.00 kN fik = 0.00 N/mm?
Otd = 0.00 N/mm? fra= 16.10 N/mm?
Omyd = -4.57 N/mm? fmyd = 30.36  N/mm?
shear stress analysis fire
Vg = - kN fuk= 4.00 N/mm?
10.79
Tva= 0.08 N/mm? fua= 4.60 N/mm?
rolling shear analysis fire
Vg= -10.79 kN fix= 0.86 N/mm?
Trd = 0.08 N/mm? fra = 0.99 N/mm?
Winst = W[char]
field Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/400 15.0 10.1 67 %
wisin = W[char] + w[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/250 24.0 15.7 65 %
Whetfin = W[g.p.] + w[q.p.]*kdef
field Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/250 24.0 12.6 53 %
L/250
vibration analysis
criterion calc. |cl| cl.Il jcll cl. Il
frequency min 8.018 | 4.5 4.5
frequency 8.018 | 8.0 6.0
acceleration 0.076 | 0.05 |0.1 x
stiffness 0.107 | 0.25 | 0.5
support reaction
load case category Kmod | Av ‘ Bv
[kN]
self weight 0.6 779 7.78
7.79| 7.78
live load cat. A: residential 0.8 6.00 | 6.00
0.00| 0.00

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2
Marthe Elise Leirvag element Etasjeskiller date  25.05.2020

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).

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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VEDLEGG H3.1

TAKTERRASSE I MASSIVTRE

Referanser til standarer
[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1991-1-4: Laster pd konstruksjoner
[3] NS-EN 338: Konstruksjonstrevirke - Fasthetsklasser

Prosjekteringsgrunnlag:

e 5-sjiktsmassivtre element
« 3 langsgdende sjikt og 2 tverrgdende sjikt
* Total tykkelse pd elementet er 180mm

Bruker Schubanalogieverfahren metoden for @ regne pd massivtre. Dette er en mer
ngyaktig modell, da den tar hensyn til sjiktenes ulike elastisitesmoduler.

Tak m lle sjikt av kvalitet C24
FORUTSETNINGER OG ANTAKELSER
d,:=40 mm ds:=d,; =40 mm ds:=d, =40 mm

dy:=30 mm d,:i=dy,=30 mm
h::d1+d2+d3+d4+d5:180 mm

b:=1000 mm (Ser pd 1 m bredde av elemetet)

L:=45m

Tyngdepunkt til hvert enkelt massivtreelement:

h d;
Zpi=——— z; =70 mm z5:=2; =70 mm
2 2
h dy
ZQ:ZE_d1_7 Z2:35 mm 24::22:35 mm
zg:=0 mm
[11NA.2.3 Partialfaktor: Yar:i=1.25

[1] Tab. 3.1 kpoqi=0.8 (Forenkler, dette er tss)
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[3]

oy s————

E
E;:=11000- N Egy:=—"
mm 30
Boyefasthet: Fmk.c2a:=24 N 5 Fmk.c14:=14 N 5
mm mm
Egenvekt: g5,:=1.025 klj b
m
Snglast: 8,:=3.57 ﬂ2 b
m

Vindlast: Qrasti=1.34 ﬂ2 b

m
Nyttelast: q,:=4.0 ﬂ2 b

m
Formfaktor for flatt tak sug: Cy:=—0.7
kN
q5=past* (Cr—0-2) q=—1.206 ~—
m

Formfaktor for flatt tak trykk: C;:=0.2

kN
q1°*=qkast* (CI+O'3> q;=0.67 7

Dimensjonerende verdier med kombinasjonsfaktor:

kN

q,:=1.0.g,+1.5-qy q;=—0.784 = (sug)
m
kN
gy:=1.2+g;,+1.5+.q;,+1.05:5,+1.05-q; q,=11.682 — (trykk)
m

Moment ved trykk:

Q2’L2

MEd:: MEd:29'57 kN’m
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BAYESTIVHET
Boyestivhet til bjelke A

EIAzzl%-(:a-(Eo-df)m (Ego+dy’))

El,=(1.777.10") N-mm’

Bgyestivhet til bjelke B

Elz=b-(2-(Eyd;-2") +2+(Eg-dye2,"))
El,=(4.339.10") N.mm’

Total bgyestivhet

El;=EIl,+EIy EI;=(4.517-10") N-mm’

Effektiv E-modul

EIef N

3
Eelement:<9-293'10 > —
Y O mm
12

E

element ‘=

MOMENTFORDELING

Momentfordeling mellom bjelke A og B

M

My =—2.E1, M,=1.163 kN -m
El,
M

Mpg:=—".FI, Mp=28.407 kN -m
El

Momentfordeling til hvert sjikt

1 3 1 3
I ::—'b'd I ::—‘b‘d
1 12 1 2 12 2

279



My =—2"1. M, M ,,=0.384 kN -m

M 4= .M, M 4,=0.005 kN -m

MA3 ::MA120.384 kN‘m

MA4 ::MA2:0'005 kN’m

NORMALKRAFTFORDELING TIL HVERT SJIKT

Ey- (bed,) -
P G VAL Ny, =201.647 kN
ElL
E . b.d .
Npy=—" <EI )% g, Np,=2.521 kN
B
Eye (bedy) 2
NB3::%.MB Npy=0 kN
B

NB4 ::NB2:2'52]‘ kN

NB5 ::NBl = 201.647 kN

BAYESPENNING TIL HVERT SJIKT UT FRA MOMENTFORDELING FRA BJELKE A

M, (d
Oy =t {_1\| oyp=1.44 Y -
I, \2) mm

My, (d
O i= AQ.( 2) oy =0.036 Y

=
I, \2) mm’
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d

(_3\| Oy =1.44 Al
2 } mm
d

|—4\| o =0.036 TV
2 } mm2
d

— | ons=1.44 N

\2) mm

NORMALSPENNING TIL HVERT SJIKT UT FRA NORMALFORDELING FRA BIELKE B

otk Npy
N1 bed,
bk Npy
N2 b-d,
bk Np3
N3 b-d,
1 Npy

N4 b-d,
b ik Nps
N5 b-d,

oNy=5.041

O-NQ = 0-084

O-N3:0 Pa

ons=0.084

N

mm

N

mm

N

mm

N

mm

SUM SPENNINGER I OVERGANG MELLOM HVERT SJIKT

Sjikt 1:

Sjikt 2:

N

opp=5.041
mm

o= 0.084 Y

mm

O-N1+O-M1:6‘482

JN1_0M1:3'601

O-N2+O-M2:0'12

UN2—0M2:0.048
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sjikt 3: oy =0
mm
sjikt 4: ona=0.084 Y
mm
sjikt 5: ons=5.041
mm

Spenningsfordeling i KNm over tverrsnittet til et 5-sjikts element med alle

mm

JN3_O-M3:_1'44

O-N4+0-M4:0'12

2
mm

UN5+UM5:6'482

mm

sjikt av kvalitet C24 pga. et ytre bgyemoment pd 29.57kNm

dl

d2

d3

d4

d5

KONTROLL

._,fmk(m4'knwd
Fmai=—————

v

Utnyttelse

M:o 422

md

6,482
3,601
1,44
1,44
3,601
6,482

:15.36 N2 > G'N5+JM5:6.482 N
mm mm

<10 OK
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DNUNOUNLINOLNUIN T NVULL

Nedbgyning

Kger=0.6 (Klimaklasse 1)

[1] Tab. NA.AL.1

Tab 7.2

¢O.q::()'7 ’(pl.q:: 0-5
Y.s:=0.7 Y15:=0.5
’LpO.v :=0.6 ¢1‘v::0'2

@yeblikkelig nedbayning

4
5 GgiL

! 384 EI,

5 qr-L
384 EIl;

0, :=

v

Wipst = 6g + 5q + 58 + 51}

Langtidsnedbgyning

Ogfin=0g° (1+ Kacf)

5qﬁn = 5(1 * <1 +¢2.q ° kdef)

5sfin = 53 ° <¢0.s = ¢2.s ° kdef)

5'vf'm = 511 ¢ <¢0.v + 11)2.1) * kdef)

¢2.q :=0.3
"7[)2.3::0'2

77[)2.1) =0

5g: 1.212 mm

0,=4.729 mm
0,=4.22 mm
6,=0.792 mm

Wi =10.953 mm < %:12.857 mm

0.+ =1.939 mm

gfin

0. =b.58 mm

qfin

0., =3.461 mm

sfin

Oyfin=0.475 mm

L
wfin = 5gfm+5qu+6sfm+5vfm wfm: 11.454 mm < — =18 mm

250
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BRANN DIMENSJONERING TAKTERRASSE
Sjiktdata, avstand fra tyngdepunkt og total
bayestivhet er lik fra bruddgrense

Referanser til standarer

[1] NS-EN 1995-1-2: Brannteknisk dimensjonering

[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] Byggeteknisk forskrift (TEK17)

[4] NS-EN 1995-1-1: Allmenne regler og regler for bygninger

Takterrasse med alle sjikt av kvalitet C24
FORUTSETNINGER OG ANTAKELSER

mm

[1] Tab 3.1 Dimensjonerende forkullingshastighet for gran: B,:=0.7 —
mwn

[3]1§ 11-3 Brannklasse 2 (Brann en side)

[3]1§11-4 Brannmotstandstid R60: t:=60 min

[2] NA.A1.1 Nyttelast, kategori A: ¥;:=0.5 y:=0.2
Dim. last: Qbrann ::gk+¢1'qk+¢2'ql+¢2'sk
kN
qbrann:3'873 =1
m

[1]4.2.2 EFFETIV FORKULLINGSDYBDE
ky:=1 for t > 20 min
Aeharn=0Bn*t do:=7 mm
depi=deopgr.pnt ko dy d.y=49 mm

DIMENSIJONERENDE MOMENT- OG SKIARBELASTING PA TAK

2

.L

MEd.fi::qbr% MEde:9804 kEN-m
oL

VEd.fi =:q’”"% Viai=8.714 kN

DIMENSJONERENDE FASTHETER

[4] Tab. 3.1 k,,,,:=0.8
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NS-EN338 f, =24 2V =g N N N

2
mm mm mm mm

[4] Tab NA.2.3  Partialfaktor for bestandighet: ~;:=1

ko N

fm.d::fm' d fm.d:19'2
Y#i mm

ko N
Jora=To 2 Jo.ra=3.2

Vi mm

RESTTVERSNITT ETTER BRANN

hef.fi ::h_def hef.ﬁ: 131 mm
Sjikt d5
ds fii=d5—dgy d; ;;=—9 mm

Hele sjikt 5 forsvinner i brannen, i tillegg til 9 mm videre inn i sjikt 4.

Sjikt d4
dygi=dy+ds g dy ;=21 mm

NAYTRALAKSE ETTER BRANN

Finner den nye ngytralaksen etter brann ved & vekte breddene med E-
modulen.

Topplag d1

bd1==b=<1'103> mm

Tverrlag d2
b-E
by = — 20 bo=33.333 mm
EO
Midtlag d3
b-E .
by = ——° bys=(1-10") mm
EO
Tverrlag d4
b.EQO
bd4:: bd4:33'333 mm

E,
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Ngytralakse

- <Ai°yi>
0:=
LD oy

(3

(dygi) ( dy ) ( dy ) ( d; )
dypiobygyel——14+d3zbgze1dy pi+—1+dybyy-1dy s +ds+—14+d by +1dys;+d3+dy+—|
a.f d4\2} 3d3\4.f > ) 2d2\4f 3 > ) 1d1\4f 3+ ay >

yO =
dyfi*baatdg-bgz+dybgy+di-by

Yo="75.439 mm

y:=herri—Yo Y=255.561 mm

Treghetsmoment, I

="t p.d®+4.4°

i=1 12
( ( W/ ( 1
1 3 ( d1\ 1 3 ( d2\
Lgpyi=|—ebgody” +| (g -dy) siy——1 4] ——ebgyedy” +1 (byy-dy) s 1y—dy——21 |
eff.1 d1* %1 d1* %1 d2* %2 d2 * 42 1
\12 \ o2/ \12 \ 2)))
( ( N ( 1
1 ds) 1 ( dy i)
Ieff.2 :LE'de d; +|<bd3°d3)°ly0_d4.fi_?3}| }IJ+|\E’bd4'd4.ﬁ3+|\<bd4'd4.ﬁ>'|\y0_ ;f}l }|}|
8 4
Ieff::Ieff.1+Ieff.2 Ieff: <1117‘10 > mm
Forste arealmoment, S
Restarealet til d2 ovenfor y0: Ay rest i =Y—dy dy rest =15.561 mm
Si=> Ay
=1
( dl\ ( d2rest\
S pri=dyeby o 1Yyg——1+d ebyoelYyg—di—————|
eff 1°%d1 0 2.rest " Yd2 0 1
Vo2 \ 2 )
S.=(2.232-10°) mm”
Dimensjonerende moment og skjzerkapasitet
fm. 'Ie fv‘ 'Ie b
Yy Seff
Mgy ;;=38.615 kN -m Vgafi=160.215 kN
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Utnyttelse

My, . Vi o
Bdfi _p.254 < 1.0 OK Bdfi _0.054< 1.0 OK
Mg 4i VRa.fi

Opptredende trykk- og strekkraft pd mest pdkjente sjikt

Mg gi Mg gi
F Ed.trykk ‘= i Fpa.strekk = !
y—- & Yo— |(d + ﬁ\
2 0 \ 4.fi 9 /
Fra.iryer =275.681 kN Fry sirepe = 284.665 kKN

Dimensjonerende trykk- og strekkapasitet til mest pdkjente sjikt
:0.8
/fcok: \I o b .

FRra.trykk = I\ d, Frairge =672 kN
/ftok -0.8)
FRd.strek:k = |\7}| +b- d5 FRd.strekk =448 kN
Utnyttelse
F F
ZBdirykk _ .41 <1.0 OK _Edstrekk _ 3635 < 1.0 OK
Fra.tryhk Fra.strekk
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VEDLEGG H3.2

Marthe Elise Leirvag

BYGG C
Takterrasse

project
element

page 1
date  24.05.2020

system

l a.=1.13 KN/m l LC2:self weight

field 1 i
/4 77
A B
. ol
I 4.500m !

section: CLT 180 L5s; material: C24 spruce ETA (2019); service class: service class 1; fire resistance class: R 60

utilization

flexural stress analysis

2000 mements i) o 00 Mya= 2597 kNm fok = 24.00 N/mm?
mex =25 97 k] Nta = 0.00 kN fik = 0.00 N/mm?
_ Otd = 0.00 N/mm? fra = 8.96 N/mm?
T Omyd = -5.73 N/mm? foyd = 16.90 N/mm?
T e shear stress analysis
oo Ve= 23.08 kN fuk= 4.00 N/mm?
Tva= 0.17 N/mm? fua= 2.56 N/mm?
000 shear force [kN] 08 N
st rolling shear analysis
Vo= 23.08 kN fe=  1.15 N/mm?
7S EE—— - Trd = 0.16  N/mm? frq= 0.74 N/mm?
T K/
§ flexural stress analysis fire
s Myqa= 10.42 kNm foxk = 24.00 N/mm?
Nig = 0.00 kN fik = 0.00 N/mm?
Otd = 0.00 N/mm? fia= 16.10 N/mm?
Omyd = -5.27 N/mm? fmyd = 30.36 N/mm?
shear stress analysis fire
Va= -9.26 kN fuk= 4.00 N/mm?
Tva= 0.12 N/mm? fua= 4.60 N/mm?
rolling shear analysis fire
Ve= -9.26 kN fx = 1.15 N/mm?
Trd = 0.12 N/mm? fra = 1.32 N/mm?
Winst = W[char]
field | Kgef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/350 12.9 10.3 80 %
wiin = W[char] + w[q.p.]*kdef
field | Kger limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/250 18.0 13.4 74 %
Whetfin = W[q.p.] + w[qg.p.]*kdef
field | Kaef limit Wiimit Wealc. ratio
[] [mm] [mm]
1 0.8 | L/300 15.0 7.0 47 %
L/300
support reaction
load case category Kmod | Av ‘ Bv
[kN]
snow load CEN > 1000m altitude 0.8 8.03 | 8.03
0.00 | 0.00
self weight 0.6 254 | 254
254 | 254
wind load 0.9 151 1.51
0.00| 0.00
live load cat. A: residential 0.8 9.00 | 9.00
\a!E © 2020 - Calculatis by Stora Enso - Version 2.37.0
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project BYGG C page 2

Marthe Elise Leirvag element Takterrasse date  24.05.2020
support reaction
load case category Kmod | Av ‘ Bv
[kN]
0.00 [ 0.00
Disclaimer

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

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

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

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

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

© 2020 - Calculatis by Stora Enso - Version 2.37.0
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Vegger
1.

VEDLEGG |

Vegger

Vegg 4-3

11.1 Mathcad

11.2  Calculatis
Vegg 4-2

12.1 Calculatis
Vegg 3-3

13.1 Mathcad

3.2 Calculatis
Vegg 2-3

14.1 Mathcad

14.2  Calculatis
Vegg 1-3

15.1 Mathcad

15.2 Calculatis
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VEDLEGG 1.1

MASSIVTREVEGG 4-3 (LYDVEGG)

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] NS-EN 338: Konstruksjonstrevirke - Fasthetsklasser

[4] NS-EN 1992-1-2: Brannteknisk dimensjonering
[5] Byggeteknisk forskrift (TEK17)

FORUTSETNINGER OG ANTAKELSER

Prosjekteringsgrunnlag:

» 3-sjiktsmassivtre element
« 2 langsgdende sjikt og 1 tverrgdende sjikt
* Total tykkelse pd elementet er 100mm

Bruker Schubanalogieverfahren metoden for @ regne pd massivtre.

Betrakter lydveggen som to seperate massivtreelementer og ser derfor kun pa et element
med t=100 mm og halv lastbredde.

[1] NA.2.3
[1] NA.901

[1] Tab. 2.1

Alle sjikt er av kvalitet C24

Sjikt data: d,:=30 mm dy:=40 mm ds:=d;=30 mm
Total tykkelse: d:=d,+dy,+d;=100 mm

Bredde: b:=1000 mm (Ser pd 1 m bredde av elemetet)
Lengde: h:=2.7m

Lastbredd:  Lb:= 3’22m

Partialfaktor: Yari=1.25

Klimaklasse: 1
Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast

kN
Qkast’= 1.34 5

m
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[3]

LASTER

Styrkeklasse C24:

N

fm.k =24

Egenlast tak:

Egenlast vegg:

Permanent last:

Snglast:

Vindlast:

Dim. last

BRUDDGRENSE

Bgyestivhet

g,x=1.025 EQ-Lb

m
gpr=0.5 ﬂQ'h
m

9k =91kt 9px

Sk:: 1.6 ﬂ'Lb
2

m

E,:=12000-

vt.k = (0.2 = 0.3) L] qkast ’Lb

qed = 1.2‘gk+ 1.5'8k+ 1'05.Ut.k:

Tyngdepunkt til hvert enkelt massivtreelement:

zlzzi__l z, =35 mm
2

29:=0 mm

Z3 =:Zl Z3:35 mm

b,:=1000 mm

E
by :=1000 mm « —2

E,

by,=30.833 mm

N
mm
gon=1.64 ¥
m
g =1.35 Y
m
m
S, =2.56 ﬂ
m
Ut.k:1'072 ﬂ
m
q.q=38.554 ﬂ
m
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[1] 6.1.5

[1] 6.3.2

EIA = b
12

‘<2‘E0'd13 +1'E90'd23>
EIB::b'<2'E0'd1'z12 +1'E90'd2’Z22>

El,;=EI,+Elp

EAA::Eo'dz’b
EAB::2-EO-d1-b

EAef::EAA +EAB

EI,=55.973 kN-m’
EI;=882 kN.m’

EI;=937.973 kN -m”

EA,=(4.8.10") kN
EAL=(7.2.10") kN

EA,=(1.2-10") kN

Aksialkraft
kpoai=1.0 (forenkler her, har med vindlast)
k N
chd ::fcok' mod chd:16‘8
Tm mm
Negi=qeq+b N,;=8.554 kN
N,
Ocod = ed O0qa=0.14 N
Knekking
7:= 1=27.958 mm
EA
Antar knekklengde: Ly,=1.0-h
L
A=Y A=96.574
(2
Ay (AN [ e Ay =1.571
\7) E o5
B.:=0.2
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ky::0'5.<1+ﬁc'(Arel_0‘3>+>\7°6l2> ky:1'861

1

ey =
ky+Vk,” —Xe

k

ke, =0.35

Utnyttelse

_Je0d  _g024 <1.0 OK

k:c.y'fcod
BRANNDIMENSJONERING
[1] Tab 3.1 Dimensjonerende forkullingshastighet for gran: B,:=0.7 an
min
[3]1§11-3 Brannklasse 2 (Brann pa en side)
[3]1§11-4 Brannmotstandstid R60: t:=60 min
[1] Tab. NA.A1.1
Snglast: 1, ,:=0.7 Py 4:=0.5 Py 4:=0.2
Vindlast:  ,,:=0.6 Py ,:=0.2 Yy,:=0
Dim. last: Qfi =G+ P1 s Skt oy Vg qp=4.27 ﬂ
m

[1]4.2.2 Effektivt forkullingsdybde

ky=1 for t > 20 min

dchar.n ::IB’I’L -t dO =7 mm
def:: dchar.n+k0' do def:49 mm
Resttverrsnitt

def.fi ::d_def def.fi:51 mm
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d3 fii=ds—dgy dy ;;=—19 mm (Sjikt 3 er brent bort)
dy it=dy+d3 p; dy ;=21 mm (Gjenstdende av sjikt 2)
Ngytralakse etter brann
Y= - @ ) yz>

i=1 Al

dy i+ dy
Y1:=0g 4 ?

I(dl‘b'y1+d2.fi'b‘ 2fl\|

\ 2 )
Y= Yy=25.5 mm

dl‘b+d2.fi.b

Bgyestivhet

Avstand til ngytralaksen:

d
Zl.fi’:y_71 z1.5;=10.5 mm
d
Z2.fi‘:y_?2 Z2.fi=5-5 ™I
b 3 3
El,:= -+ -<E0od1 +Egy+dy g >

2 2
EIB::b-<EO-d1'Zl,ﬁ +1'E90'd2'z2.ﬁ >

EIef::EIA+EIB

EA =Eq+dy b
EAB::EO.dl 'b

EA.=EA,+EAg

EI,=27.286 kN -m’
EI;=40.138 kN -m”

EI;=67.423 kN -m’
EA,=(2.52.10") kN

EA,=(3.6-10°) kN

EA,=(6.12-10") kN
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[1] 6.1.5

[1] 6.3.2

Aksialkraft

koqi=1.0 (forenkler her, har med vindlast)
kmod N
chd::fcok' chd:16'8
Y™ mm
Negi=qy+b N,;=4.27 kN
N,
T ooqi= ed T 0q=0.139 L2
dy+by+dy b,y mm
Knekking
ET
2'::\/ o i=10.496 mm
EA,;
Antar knekklengde: Ly,=1.0-h
L
=" A=257.238

(3

A '_I{i\l' chk

b i Are=4.185
\7) Eq .05
BC:ZO.Z
ky =0.5- <1+/Bc. <)‘rel_0'3> +)\T€l2> ky:9'644
A ! k.., =0.055
cy = cy— “°
ky+ V ky2 _>‘rel2
Utnyttelse
T4 _p152 <1.0 OK
kc.y'chd
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VEDLEGG 1.2

Marthe Elise Leirvag

project
element

BYGG C
Vegg 4-3

page
date

1
24.05.2020

| system
i 4,=2.56 kN/m l LC1: snow load CEN > 1000m altitude
i 4.=2.99 kKN/m l LC3: self weight
l q,=1.07 kN/m l LC2: wind load
3 F
3 =
X X
' i
\ |
~ 7.400m "
global utilization ratio 16 %
uLs 2 % | ULS fire 16 % | SLS 0 %
section: CLT 100 L3s
layer thickness orientation material
F 1 30.0 mm 0° C24 spruce
e N ? ETA (2019)
' 1000 mm ' 2 40.0 mm 90° C24 spruce
ETA (2019)
3 30.0 mm 0° C24 spruce
ETA (2019)
teur 100.0 mm
section fire: CLT 100 L3s
a layer thickness orientation material
E 1 30.0 mm 0° C24 spruce
f | ETA (2019)
1000 mm 2 22.0 mm 90° C24 spruce
ETA (2019)
teLr 52.0 mm
fire resistance class:R 60 time 60 min
fire protection layering : no additional fire protection ko do doraron | detn doharow | Defy
[] [mm] | [mm] |[mm] |[mm] |[mm]
1 7 41.0 48.0 0.0 0.0
material values
material fin.k frok fto0.k feok fe,90.k fuk 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
\ilﬁ , © 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2

Marthe Elise Leirvag element Vegg 4-3 date  24.05.2020

load case groups
load case category Typ duration | Kmod Yinf Ysup Yo Y, Y,
LC1 snow load CEN > 1000m altitude Q medium 0.8 1.5 0.7 0.5 0.2
term
LC2 | wind load Q short 0.9 1.5 0.6 0.2 0
term

LC3 | self weight G permanent 0.6 1.35 1 1 1
LC1:snow load CEN > 1000m altitude

continuous load

Qk

[kN/m]

2.56
LC2:wind load

continuous load

(o]

[kN/m]

1.07
LC3:self weight

continuous load

Qk

[kN/m]

2.99
ULS combinations

combination rule
LCO1 1.23/1.00 * LC3
LCO2 1.23/1.00 * LC3 + 1.37/0.00 * LC1
LCO3 1.23/1.00 * LC3 + 1.37/0.00 * LC1 + 1.37/0.00 * 0.60 * LC2
LCO4 1.23/1.00 * LC3 + 1.37/0.00 * LC2
LCO5 1.23/1.00 * LC3 + 1.37/0.00 * LC2 + 1.37/0.00 * 0.70 * LC1
ULS combinations fire
combination rule

LCO1 1.00/1.00 * LC3
LCO2 1.00/1.00 * LC3 + 1.00/0.00 * 0.50 * LC1
LCO3 1.00/1.00 * LC3 + 1.00/0.00 * 0.50 * LC1 + 1.00/0.00 * 0.00 * LC2
LCO4 1.00/1.00 * LC3 + 1.00/0.00 * 0.20 * LC2
LCO5 1.00/1.00 * LC3 + 1.00/0.00 * 0.20 * LC2 + 1.00/0.00 * 0.20 * LC1

Ultimate limit state (ULS) - design results

\ilE © 2020 - Calculatis by Stora Enso - Version 2.36.1
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VEDLEGG 12.1

project BYGG C page 1
Marthe Elise Leirvag element Vegg 4-2 date  24.05.2020
| system
P=10.12 kNi
LC3: snow load CEN > 1000m altitude
lm 58 kN
P=4.24 kNl
LC4: wind load
lP=4 02 kN
P=9.24 mi
LC2: self weight
lP:? 02 kN
l q=1.35/1.35 kN/m l LC1: self weight CLT
S || 5
X L ; X
2 : 7
| ' |
! 6.700m 1
| , 1otom |
0326 M "' 5364 m 1
global utilization ratio 94 %
uLs 40 % | ULS fire 94 % | SLS 1%
section: CLT 100 L5s
layer thickness orientation material
IE 1 20.0 mm 0° C24 spruce
| | ETA (2019)
1000 mm 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 20.0 mm 0° C24 spruce
ETA (2019)
teLr 100.0 mm
section fire: CLT 100 L5s
5 layer thickness orientation material
E 1 20.0 mm 0° C24 spruce
 —————————— ETA (2019)
: 1000 mm ' 2 20.0 mm 90° C24 spruce
ETA (2019)
3 8.0 mm 0° C24 spruce
ETA (2019)
teLr 48.0 mm
fire resistance class:R 60 time 60 min
fire protection layering : no additional fire protection ko do donaron | detn doharow | defy
[-] [mm] | [mm] |[mm] |[mm] | [mm]
1 7 45.0 52.0 0.0 0.0
, ilﬁ , © 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2

Marthe Elise Leirvag element Vegg 4-2 date  24.05.2020
material values
material fm,k ft,U,k ft,90,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 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 Typ |duration | Kmod Yinf Ysup Yo Py )
LC1 self weight CLT G permanent 0.6 1 1.35 1 1 1
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
LC4 | wind load Q short 0.9 0 1.5 0.6 0.2 0
term

LC1:self weight CLT

trapezoidal load

distance from start | qka load at end load length

[m] [kN/m] [m]

0.000 1.35 1.35 6.700
LC2:self weight

point load

distance from start | Pk

[m] [kN]

0.015 7.02

3.507 9.24

LC3:snow load CEN > 1000m altitude

point load

distance from start | P

[m] [kN]

0.015 9.58

3.507 10.115
LC4:wind load

point load

distance from start | P

[m] [kN]

0.015 4.015

3.507 4.235

ULS combinations

combination rule
LCO1 1.23/1.00 * LC1 + 1.23/1.00 * LC2
LCO2 1.23/1.00 * LC1 + 1.23/1.00 * LC2 + 1.37/0.00 * LC3
LCO3 1.23/1.00 * LC1 + 1.23/1.00 * LC2 + 1.37/0.00 * LC3 + 1.37/0.00 * 0.60 * LC4
LCO4 1.23/1.00 * LC1 + 1.23/1.00 * LC2 + 1.37/0.00 * LC4
LCO5 1.23/1.00 * LC1 + 1.23/1.00 * LC2 + 1.37/0.00 * LC4 + 1.37/0.00 * 0.70 * LC3

*

storaenso
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project BYGG C

Marthe Elise Leirvag element Vegg 4-2

page
date

3
24.05.2020

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 * 0.50 * LC3

LCO3 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.50 * LC3 + 1.00/0.00 * 0.00 * LC4 301
LCO4 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC4

LCOS5 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.20 * LC4 + 1.00/0.00 * 0.20 * LC3




VEDLEGG 13.1

MASSIVTREVEGG 3-3 (LYDVEGG)

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] NS-EN 338: Konstruksjonstrevirke - Fasthetsklasser

[4] NS-EN 1992-1-2: Brannteknisk dimensjonering

[5] Byggeteknisk forskrift (TEK17)

FORUTSETNINGER OG ANTAKELSER

Prosjekteringsgrunnlag:
» 3-sjiktsmassivtre element
« 2 langsgdende sjikt og 1 tverrgdende sjikt
* Total tykkelse pd elementet er 100mm

Bruker Schubanalogieverfahren metoden for @ regne pd massivtre.

Betrakter lydveggen som to seperate massivtreelementer og ser derfor kun pa et element
med t=100 mm og halv lastbredde.

Alle sjikt er av kvalitet C24

Sjikt data: d,:=30 mm dy:=40 mm ds:=d;=30 mm
Total tykkelse: d:=d,+dy,+d;=100 mm
Bredde: b:=1000 mm (Ser pd 1 m bredde av elemetet)
Lengde: h:=2.7m
Lastbredd:  Lb:= 3’22m

[1] NA.2.3 Partialfaktor: Yari=1.25

[1] NA.901 Klimaklasse: 1

[1] Tab. 2.1 Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast Qasti=1.34 ﬂz

m
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[3]

LASTER

Styrkeklasse C24:

fm.k =24 N

Egenlast tak:

Egenlast vegg:

Egenlast etasjeskiller:

Permanent last:

Snglast:

Vindlast:

Nyttelast:

Dim. last

BRUDDGRENSE

Bgyestivhet

g,x=1.025 EQ-Lb

m
gb.k::2.0'5 ﬂ2'h
m
o i=2.595 k—JZ-Lb
m

9k =91kt 9Gprt Gek

Sk:: 1.6 ﬂ'Lb
2

m

E,:=12000-

vt.k) = (0.2 + 0.3) 1] qk:ast 'Lb

qk::2 ﬂQ.Lb
m

Geq = 12.gk+ 15'qk+ 105'8k+ 1'05.vt.k

Tyngdepunkt til hvert enkelt massivtreelement:

N

kN

qed = 18.804 —

m
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Z3:=2, z3=35 mm

b,:=1000 mm
*— Ego —
b,:=1000 mm - —— b,=30.833 mm
EO
El, = 1b2 (2-Ey-d,* +1-Egg-dy’) EI,=55.973 kN -m’

EIB::b'<2'E0’d1'Z12 +1'E90'd2'222> EIB:882 IiZN'mZ

El;:=EI,+EIy EI;=937.973 kN -m”
EA,:=Ey-dy+b EA,=(4.8.10") kN
EAy:=2+Ey-d,+b EA,=(7.2.10°) kN
EA:=EA,+EApg EA,=(1.2.10°) kN

[1]6.1.5 Aksialkraft

kpoai=1.0 (forenkler her, har med vindlast)
k.o N
chd ::fCOk:' d chd:16'8
M mm
Neqi=qeq+b N,;=18.804 kN
N
Te0d*= =d o0q=0.307 -
dl’b1‘2+d2‘b2 mm2

[1]6.3.2 Knekking

. EI.; ,

3= 1=27.958 mm
EA, ¢

Antar knekklengde: Ly,:=1.0-h
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Ly,

=1 A=96.574

1

Aoy i= (), A /ﬂ
\7) E o5

B.:=0.2

ky :=0.5. <1 +ﬂc' <>‘rel_ 0'3> +>\'l‘€l2>

1
kC.y =

2 2

ky+Vk, —Ag

Utnyttelse

_9e0d  _po52 <1.0 OK

)‘rel = 1571
k,=1.861
ke, =0.35

kc.y’fCOd
BRANNDIMENSJONERING
[1] Tab 3.1 Dimensjonerende forkullingshastighet for gran: B,:=0.7 an
mwn
[3]1§ 11-3 Brannklasse 2 (Brann pa en side)
[31§11-4 Brannmotstandstid R60: t:=60 min
[1] Tab. NA.A1.1
Snglast: 1, ,:=0.7 1, 4:=0.5 Py 4:=0.2
Vindlast:  ,,:=0.6 Py ,:=0.2 Y9,:=0
Nyttelast: 1, ,:=0.7 1.4=0.5 Py.4:=0.3
. ) kN
Dim. last: Ui =Gp+ 1 Gt Pos S+ Vi 4p=10.604 re
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[1]4.2.2

Effektivt forkullingsdybde

ko = 1
dchar.n ::IB’I’Z -t

def = dchar.n + kO 3 dO

Resttverrsnitt
dep.fii=d—dey

ds.ﬁ i=dg— def

dyfi=dy+dsy

Ngytralakse etter brann

fort > 20 min

dy:=7 mm

d.;=49 mm

def.fi: 51 mm

ds ;;=—19 mm

dy ;=21 mm

Bgyestivhet

Avstand til ngytralaksen:

d,
21.fi*= y_7

dy
Ro.fit= 9_7

Zl.f’i =10.5 mm

Z9 £;=5.0 mm

y=25.5 mm

(Sjikt 3 er brent bort)

(Gjenstdende av sjikt 2)

306



[1] 6.1.5

[1] 6.3.2

EIA = b
12

2 2
EIB::b'<E0'd1'Z1,fi +1-E900d2-2:2“ﬁ >

El,;=EI,+Elp

EAj:=Eqdy b
EAB ::EO . dl ] b

EAef::EAA +EAB

Aksialkraft
kmod = 1 .0

Emod
chd ::fc()k SR
T

Neqi=qys+b

Ned

. <E0 . d13 +Egy+ d2.fi3>

o —
™ dy+by+dy by

Knekking

, \/ EI;
1= —
EA,;

Antar knekklengde:

= Try
7
A _()\\ chk:
rel *—1—1°
\7) E 5
B.:=0.2

EI,=27.286 kN-m’
EI;=40.138 kN -m’

EI;=67.423 kN -m’

EA,=(2.52-10°) kN
EAL=(3.6-10") kN

EA,=(6.12-10") kN

(forenkler her, har med vindlast)

fos=168 N

mm

N,

(&

4=10.604 kN

N

T g =0.346
mm

1=10.496 mm

ka = ]_.O‘h

A=257.238

Ay =4.185

rel —
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ky::0‘5'<1+5c' (Arel_0‘3>+>‘7“6l2> ky:9'644

1

cy = P —
ky + kjy2 o )‘rel2

k

k¢, =0.055

Utnyttelse

_J0d  _p378 <1.0 OK
k:c.y 'chd
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VEDLEGG 13.2

project BYGG C page 1
Marthe Elise Leirvag element Vegg 3-3 date  24.05.2020
system
i a,=256 kNim l LC3: snow load CEN > 1000m altitude
i 9.=1.07 kNim l LC4: wind load
l 94=3.20 kN/m l LC2: live load cat. A: residential
l q,=8.49 kN/m l self weight
F F
3 =
X /l X
| |
" 7.200m o
global utilization ratio
uLs ULS fire sLs
section: CLT 100 L3s
layer thickness orientation material
rf 1 30.0 mm 0° C24 spruce
B 4 2 ETA (2019)
: 1000 mm ' 2 40.0 mm 90° C24 spruce
ETA (2019)
3 30.0 mm 0° C24 spruce
ETA (2019)
toLt 100.0 mm
section fire: CLT 100 L3s
& layer thickness orientation material
i 1 30.0 mm 0° C24 spruce
— ETA (2019)
' 1000 mm ' 2 22.0 mm 90° C24 spruce
ETA (2019)
teLr 52.0 mm
fire resistance class:R 60 time 60 min
fire protection layering : no additional fire protection ko do donaron | defn denaroy | ety
[l [mm] |[mm] |[[mm] |[mm] |[mm]
1 7 41.0 48.0 0.0 0.0
material values
material fm,k ft,O,k ft,90,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

\ il% © 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2
Marthe Elise Leirvag element Vegg 3-3 date  24.05.2020
load case groups
load case category Typ duration | Kmod Yinf Ysup Yo Y, Y,
self weight G permanent 0.6 1 1.35 1 1 1
LC2 | live load cat. A: residential Q medium 0.8 0 15 0.7 0.5 0.3
term
LC3 | snow load CEN > 1000m altitude Q medium 0.8 0 15 0.7 0.5 0.2
term
LC4 | wind load Q short 0.9 0 1.5 0.6 0.2 0
term
:self weight

continuous load

Qk

[kN/m]

8.49

LC2:live load cat. A: residential

continuous load

(o]%

[kN/m]

3.2

LC3:snow load CEN > 1000m altitude

continuous load

Qk

[kN/m]

2.56

LC4:wind load

contin

uous load

Qk

[kN/m]

1.07

ULS combinations

combination rule
LCO1 1.23/1.00 *
LCO2 1.23/1.00 * + 1.37/0.00 * LC2
LCO3 1.23/1.00 * + 1.37/0.00 * LC2 + 1.37/0.00 * 0.70 * LC3
LCO4 1.23/1.00 * + 1.37/0.00 * LC2 + 1.37/0.00 * 0.70 * LC3 + 1.37/0.00 * 0.60 * LC4
LCO5 1.23/1.00 * + 1.37/0.00 * LC3
LCO6 1.23/1.00 * + 1.37/0.00 * LC3 + 1.37/0.00 * 0.70 * LC2
LCO7 1.23/1.00 * + 1.37/0.00 * LC3 + 1.37/0.00 * 0.70 * LC2 + 1.37/0.00 * 0.60 * LC4
LCO8 1.23/1.00 * + 1.37/0.00 * LC4
LCO9 1.23/1.00 * + 1.37/0.00 * LC4 + 1.37/0.00 * 0.70 * LC2
LCO10 1.23/1.00 * + 1.37/0.00 * LC4 + 1.37/0.00 * 0.70 * LC2 + 1.37/0.00 * 0.70 * LC3

ULS combinations fire

combination rule
LCO1 1.00/1.00 *
LCO2 1.00/1.00 * + 1.00/0.00 * 0.50 * LC2
LCO3 1.00/1.00 * +1.00/0.00 * 0.50 * LC2 + 1.00/0.00 * 0.20 * LC3
LCO4 1.00/1.00 * + 1.00/0.00 * 0.50 * LC2 + 1.00/0.00 * 0.20 * LC3 + 1.00/0.00 * 0.00 * LC4
LCO5 1.00/1.00 * + 1.00/0.00 * 0.50 * LC3
LCO6 1.00/1.00 * + 1.00/0.00 * 0.50 * LC3 + 1.00/0.00 * 0.30 * LC2
LCO7 1.00/1.00 * + 1.00/0.00 * 0.50 * LC3 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 * LC4
LCO8 1.00/1.00 * + 1.00/0.00 * 0.20 * LC4

*
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project BYGG C

Marthe Elise Leirvag element Vegg 3-3

page
date

3
24.05.2020

ULS combinations fire

combination rule

311

LCO9

1.00/1.00 * + 1.00/0.00 * 0.20 * LC4 + 1.00/0.00 * 0.30 * LC2

LCO10

1.00/1.00 * + 1.00/0.00 * 0.20 * LC4 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.20 * LC3




VEDLEGG 14.1

MASSIVTREVEGG 2-3 (LYDVEGG)

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] NS-EN 338: Konstruksjonstrevirke - Fasthetsklasser

[4] NS-EN 1992-1-2: Brannteknisk dimensjonering
[5] Byggeteknisk forskrift (TEK17)

FORUTSETNINGER OG ANTAKELSER

Prosjekteringsgrunnlag:

» 3-sjiktsmassivtre element
« 2 langsgdende sjikt og 1 tverrgdende sjikt
* Total tykkelse pd elementet er 100mm

Bruker Schubanalogieverfahren metoden for @ regne pd massivtre.

Betrakter lydveggen som to seperate massivtreelementer og ser derfor kun pa et element
med t=100 mm og halv lastbredde.

[1] NA.2.3
[1] NA.901

[1] Tab. 2.1

Alle sjikt er av kvalitet C24

Sjikt data: d,:=30 mm dy:=40 mm ds:=d;=30 mm
Total tykkelse: d:=d,+dy,+d;=100 mm

Bredde: b:=1000 mm (Ser pd 1 m bredde av elemetet)
Lengde: h:=2.7m

Lastbredd:  Lb:= 3’22m

Partialfaktor: Yari=1.25

Klimaklasse: 1
Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast

kN
Qkast’= 1.34 5

m

312



[3]

LASTER

Styrkeklasse C24:

N

fm.k =24

Egenlast tak:

Egenlast vegg:

Egenlast etasjeskiller:

Permanent last:

Snglast:

Vindlast:

Nyttelast:

Dim. last

BRUDDGRENSE

Bgyestivhet

E,:=12000-

g,x=1.025 EQ-Lb

m

gb.k:::3.0'5 ﬂ2'h

m

gopi=2+2.595 ﬂz-Lb

m

9k =91kt 9Gprt Gek

Sk:: 1.6 ﬂ'Lb
2

m

vt.k) = (0.2 + 0.3) 1] qk:ast 'Lb

qk::2'2

kJZ-Lb
m

Geq = 12.gk+ 15'qk+ 105'8k+ 1'05.vt.k

Tyngdepunkt til hvert enkelt massivtreelement:

Zpi=———
29:=0 mm

Z3i=21

z;=35 mm

z3=35 mm

N
mm
gon=1.64 ¥
m
gb.k:4’05 ﬂ
m
gi=1.64 ﬂ
m
g,=13.994 FN
m
=256 *V.
m
v, =1.072 FN
m
m
g.,=30.206 FN
m
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[1] 6.1.5

[1] 6.3.2

b,:=1000 mm

E
by :=1000 mm - 22

E,

EIA = b
12

EIB::b‘<2‘E0‘d1‘Z12 +1‘E90‘d2‘z22>

EIef::EIA+EIB

EAA::EO.dZ'b
EAB::2'E0'd1'b

EAef::EAA +EAB

'<2‘]—':]0'd13 +1'E90'd23>

b,=30.833 mm

EI,=55.973 kN.m’

EI,=882 kN-m’

EI;=937.973 kN -m”

EA,=(4.8-10") kN

EAL=(7.2.10")

g

EA,=(1.2.10") kN

Aksialkraft
kpoai=1.0 (forenkler her, har med vindlast)
kmod N
chd::fCOk' chd:16'8
Tm mm
Negi=qeq+b N,;=30.206 kN
N,
Ocod = ed Oc0d— 0.493 —N
dl'b1'2+d2'b2 mm2
Knekking
7:= 1=27.958 mm
EA,;
Antar knekklengde: Ly,=1.0-h

L ka
7

A=96.574
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)‘rel = {i\l ¢ V fCOk Arel: 1.571
\7) Ey .05

B.:=0.2

k,=0.5+ (148, A= 0.3) + At ) k,=1.861

kc.y = ! kc.y:0'35

2 2
ky+VEk,” =X\

Utnyttelse

_ T4 _pos4 <1.0 OK

kc.y‘fcod
BRANNDIMENSJONERING
[1] Tab 3.1 Dimensjonerende forkullingshastighet for gran: B,:=0.7 mm

mwn

[3] § 11-3 Brannklasse 2 (Brann pa en side)
[3]§11-4 Brannmotstandstid R60: t:=60 min
[1] Tab. NA.A1.1

Snglast: 1, ,:=0.7 P, 4:=0.5 Py 4:=0.2

Vindlast:  ,,:=0.6 Py ,:=0.2 Y9,:=0

Nyttelast: /(polq ::0-7 Qpl.q ::0-5 '('bz'q ::0-3

) ) kN
Dim. last: Qi =gkt V1.q° G+ Vo5 S+ Vo Vi qp=17.706 e

[1]4.2.2 Effektivt forkullingsdybde

ky=1 for t > 20 min
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dcha’r.n =0, dO =7 mm

def:: dcha?“.n + kO % dO def: 49 mm

Resttverrsnitt

Gef i 3= A — deg dep ;=51 mm
d3 fi=d3—dy ds f;=—19 mm (Sjikt 3 er brent bort)
dy si=dy+dj ; dy ;;=21 mm (Gjenstdende av sjikt 2)

Ngytralakse etter brann

- @
'yi>
y=>
1=1 Al
dy st D
Y=o 5+ ——
1 2.f 5
|(d1 b'y1+d2 f’L b Zfl\l
o\ 2 ) L
= y=25.5 mm
Bgyestivhet
Avstand til ngytralaksen:
dy
zl.ﬁ::y—? 2= 10.5 mm
dy
Zz.fi:y—7 29 f;=90.0 MM
EIA = 1b2 . <E0'd13 +E90.d2.fi3> EIA:27-286 kN'm2

Elg=b-(Ey-d; -2 +1+Egy-dyezyp)  Elz=40.138 kN -m”

EI;:=EI,+EIy EI;=67.423 kN -m’
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[1] 6.1.5

[1] 6.3.2

BA,=Ey-dy;+b EA,=(2.52.10") kN

EAg:=E,-d,-b EA,=(3.6-10°) kN

EA;=EA,+EApg EA,=(6.12.10") kN

Aksialkraft

k,..qa:=1.0  (forenkler her, har med vindlast)
kmod N

chd::chk:' chd:16'8 =T 2
M mm

Negi=qyp+b N,;=17.706 kN
N

T o= ed 0q=0.578

dy+bi+dy by mm
Knekking

, \/ EI;
1:=
EAef

1=10.496 mm

Antar knekklengde: Ly,:=1.0-h
L
= A=257.238
(3
Mgz {2y Leoe Ay =4.185
\7) Y Egs
B.=0.2
ky=0.5+ (148, (e —0.3) + A0, ) k,=9.644
1
k= k., =0.055

c.y
ky+Vk,” —Xe
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[1]6.1.5 Utnyttelse

——— =0.63 <10 OK
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VEDLEGG 14.2

Marthe Elise Leirvag

BYGG C
Vegg 2-3

project
element

page 1
date  24.05.2020

system
l q,=2.56 kN/m l LC3: snow load CEN > 1000m altitude
i a,=1.07 kNim l LC4: wind load
l q,=6.40 kN/m l LC2: live load cat. A: residential
l q,=13.99 kN/m l self weight
ry 'y
o n
Y =
3 =)
S 8
3 3
X x
: 4
A |
f 7.200m i

global utilization ratio
uLs ULS fire sLs
section: CLT 100 L3s
layer thickness orientation material
ff 1 30.0 mm 0° C24 spruce
B gl 2 ETA (2019)
: 1000 mm ' 2 40.0 mm 90° C24 spruce
ETA (2019)
3 30.0 mm 0° C24 spruce
ETA (2019)
toLt 100.0 mm
section fire: CLT 100 L3s
& layer thickness orientation material
i 1 30.0 mm 0° C24 spruce
— ETA (2019)
' 1000 mm ' 2 22.0 mm 90° C24 spruce
ETA (2019)
teLr 52.0 mm
fire resistance class:R 60 time 60 min
fire protection layering : no additional fire protection ko do donaron | defn denaroy | ety
[l [mm] |[mm] |[[mm] |[mm] |[mm]
1 7 41.0 48.0 0.0 0.0
material values
material fm,k ft,O,k ft,90,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
‘ilﬁ © 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2
Marthe Elise Leirvag element Vegg 2-3 date  24.05.2020
load case groups
load case category Typ duration | Kmod Yinf Ysup Yo Y, Y,
self weight G permanent 0.6 1 1.35 1 1 1
LC2 | live load cat. A: residential Q medium 0.8 0 15 0.7 0.5 0.3
term
LC3 | snow load CEN > 1000m altitude Q medium 0.8 0 15 0.7 0.5 0.2
term
LC4 | wind load Q short 0.9 0 1.5 0.6 0.2 0
term
:self weight

continuous load

Qk

[kN/m]

13.99

LC2:live load cat. A: residential

continuous load

(o]%

[kN/m]

6.4

LC3:snow load CEN > 1000m altitude

continuous load

Qk

[kN/m]

2.56

LC4:wind load

contin

uous load

Qk

[kN/m]

1.07

ULS combinations

combination rule
LCO1 1.23/1.00 *
LCO2 1.23/1.00 * + 1.37/0.00 * LC2
LCO3 1.23/1.00 * + 1.37/0.00 * LC2 + 1.37/0.00 * 0.70 * LC3
LCO4 1.23/1.00 * + 1.37/0.00 * LC2 + 1.37/0.00 * 0.70 * LC3 + 1.37/0.00 * 0.60 * LC4
LCO5 1.23/1.00 * + 1.37/0.00 * LC3
LCO6 1.23/1.00 * + 1.37/0.00 * LC3 + 1.37/0.00 * 0.70 * LC2
LCO7 1.23/1.00 * + 1.37/0.00 * LC3 + 1.37/0.00 * 0.70 * LC2 + 1.37/0.00 * 0.60 * LC4
LCO8 1.23/1.00 * + 1.37/0.00 * LC4
LCO9 1.23/1.00 * + 1.37/0.00 * LC4 + 1.37/0.00 * 0.70 * LC2
LCO10 1.23/1.00 * + 1.37/0.00 * LC4 + 1.37/0.00 * 0.70 * LC2 + 1.37/0.00 * 0.70 * LC3

ULS combinations fire

combination rule
LCO1 1.00/1.00 *
LCO2 1.00/1.00 * + 1.00/0.00 * 0.50 * LC2
LCO3 1.00/1.00 * +1.00/0.00 * 0.50 * LC2 + 1.00/0.00 * 0.20 * LC3
LCO4 1.00/1.00 * + 1.00/0.00 * 0.50 * LC2 + 1.00/0.00 * 0.20 * LC3 + 1.00/0.00 * 0.00 * LC4
LCO5 1.00/1.00 * + 1.00/0.00 * 0.50 * LC3
LCO6 1.00/1.00 * + 1.00/0.00 * 0.50 * LC3 + 1.00/0.00 * 0.30 * LC2
LCO7 1.00/1.00 * + 1.00/0.00 * 0.50 * LC3 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 * LC4
LCO8 1.00/1.00 * + 1.00/0.00 * 0.20 * LC4

*

storaenso

© 2020 - Calculatis by Stora Enso - Version 2.36.1

320




project BYGG C page 3
Marthe Elise Leirvag element Vegg 2-3 date  24.05.2020
ULS combinations fire
combination rule 291

LCO9

1.00/1.00 * + 1.00/0.00 * 0.20 * LC4 + 1.00/0.00 * 0.30 * LC2

LCO10

1.00/1.00 * + 1.00/0.00 * 0.20 * LC4 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.20 * LC3




VEDLEGG I5.1

MASSIVTREVEGG 1-3 (LYDVEGG)

Referanse til standarder

[1] NS-EN 1995-1-1: Allmenne regler og regler for bygninger
[2] NS-EN 1990: Grunnlag for prosjektering av konstruksjoner
[3] NS-EN 338: Konstruksjonstrevirke - Fasthetsklasser

[4] NS-EN 1992-1-2: Brannteknisk dimensjonering
[5] Byggeteknisk forskrift (TEK17)

FORUTSETNINGER OG ANTAKELSER

Prosjekteringsgrunnlag:

» 3-sjiktsmassivtre element
« 2 langsgdende sjikt og 1 tverrgdende sjikt
* Total tykkelse pd elementet er 100mm

Bruker Schubanalogieverfahren metoden for @ regne pd massivtre.

Betrakter lydveggen som to seperate massivtreelementer og ser derfor kun pa et element
med t=100 mm og halv lastbredde.

[1] NA.2.3
[1] NA.901

[1] Tab. 2.1

Alle sjikt er av kvalitet C24

Sjikt data: d,:=30 mm dy:=40 mm ds:=d;=30 mm
Total tykkelse: d:=d,+dy,+d;=100 mm

Bredde: b:=1000 mm (Ser pd 1 m bredde av elemetet)
Lengde: h:=2.7m

Lastbredd:  Lb:= 3’22m

Partialfaktor: Yari=1.25

Klimaklasse: 1
Lastvarighetsklasse for snglast: Korttidslast

Lastvarighetsklasse for vindlasten: @yeblikkslast

kN
Qkast’= 1.34 5

m
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[3]

LASTER

Styrkeklasse C24:

N

fm.k =24

Egenlast tak:

Egenlast vegg:

Egenlast etasjeskiller:

Permanent last:

Snglast:

Vindlast:

Nyttelast:

Dim. last

BRUDDGRENSE

Bgyestivhet

Tyngdepunkt til hvert enkelt massivtreelement:

g,x=1.025 EQ-Lb

m
gb.k::4.0'5 ﬂ2'h
m
Gopi=3+2.595 ﬂ2-Lb
m

9k =91kt 9Gprt Gek

Sk:: 1.6 ﬂ'Lb
2

m

vt.k) = (0.2 + 0.3) 1] qk:ast 'Lb

qk::3'2

kJZ-Lb
m

Geq = 12.gk+ 15'qk+ 105'8k+ 1'05.vt.k

E,:=12000-

N

m

sp=2.56 TN

m

v =1.072 ¥V

m

m

gug=41.609 FN.

m
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Z3i=2 z3=35 mm

b,:=1000 mm

E
by :=1000 mm - 22

Ey

b

EIA::EO<2OEO-d13 +1'E90'd23>

EIB::b'<2'E0'd1'Z12 +1'E90'd2'222>

EIefizEIA+EIB

EAA::Eo'dZ'b
EAB::2'E0‘d1'b

EAef::EAA +EAB

[1]6.1.5 Aksialkraft

kmod :=1.0
k

mod

chd ::chk: ¢

847

Ned::qed'b

Ned

G'C =
o dl’b1'2+d2'b2

[1]16.3.2 Knekking

, \/ El,
1:=
EA. ¢

Antar knekklengde:

b,=30.833 mm

EI,=55.973 kN -m’

EI,=882 kN-m’

EI;=937.973 kN -m”

EA,=(4.8.10") kN

z

EA,=(7.2.10°)

EA,=(1.2.10") kN

(forenkler her, har med vindlast)

N

fe0a=16.8
mm

N,

e

4=41.609 kN

o0g=0.68

mm

1=27.958 mm

ka = 1.0 ’h
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[1]4.2.2

Effektivt forkullingsdybde

ko = 1
dchar.n ::IB’I’Z -t

def = dchar.n + kO 3 dO

Resttverrsnitt
dep.fii=d—dey

ds.ﬁ i=dg— def

dyfi=dy+dsy

Ngytralakse etter brann

fort > 20 min

dy:=7 mm

d.;=49 mm

def.fi: 51 mm

ds ;;=—19 mm

dy ;=21 mm

Bgyestivhet

Avstand til ngytralaksen:

d,
21.fi*= y_7

dy
Ro.fit= 9_7

Zl.f’i =10.5 mm

Z9 £;=5.0 mm

y=25.5 mm

(Sjikt 3 er brent bort)

(Gjenstdende av sjikt 2)
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[1] 6.1.5

[1] 6.3.2

EIA = b
12

2 2
EIB::b'<E0'd1'Z1,fi +1-E900d2-2:2“ﬁ >

El,;=EI,+Elp

EAj:=Eqdy ;b
EAB ::EO . dl ] b

EAef::EAA +EAB

Aksialkraft

kmod :=1.0

k
chd ::fcok * mod
Y

Negi=qyp;+b

Ned

. <E0 . d13 +Egy+ d2.fi3>

O’c =
i dy+by+dy by

Knekking

. \/ EIef
1:=
EA,;

Antar knekklengde:

A;:ﬁ
7
A _()\\ chk
rel *— | | A —
\7) Eg 5
B.:=0.2

EI,=27.286 kN-m’
EI;=40.138 kN -m’

EI;=67.423 kN -m’

EA,=(2.52-10°) kN
EAL=(3.6-10") kN

EA,=(6.12-10") kN

(forenkler her, har med vindlast)

N

fea=16.8
mm

N,

(&

4=24.808 kN

o0q=0.809

mm

1=10.496 mm

ka = l.O‘h

A=257.238

A =4.185
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ky::0‘5'<1+5c' (Arel_0‘3>+>‘7“6l2> ky:9'644

1

cy = P —
ky + kjy2 o )‘rel2

k

k¢, =0.055

Utnyttelse

_Je0d  _883 <1.0 OK
k:c.y 'chd
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VEDLEGG 15.2

project BYGG C page 1
Marthe Elise Leirvag element Vegg 1-3 date  24.05.2020
| system
i a,=256 kNim l LC4: snow load CEN > 1000m altitude
i 9,=9.60 kN/m l LC3: live load cat. A: residential
l 9,107 khim l LC2: wind load
l q,=19.50 kN/m l self weight
F F
3 =
X /l X
i |
" 7.200m o
global utilization ratio
uLs ULS fire sLs
section: CLT 100 L3s
layer thickness orientation material
rf 1 30.0 mm 0° C24 spruce
B 4 2 ETA (2019)
: 1000 mm ' 2 40.0 mm 90° C24 spruce
ETA (2019)
3 30.0 mm 0° C24 spruce
ETA (2019)
toLt 100.0 mm
section fire: CLT 100 L3s
& layer thickness orientation material
i 1 30.0 mm 0° C24 spruce
— ETA (2019)
' 1000 mm ' 2 22.0 mm 90° C24 spruce
ETA (2019)
teLr 52.0 mm
fire resistance class:R 60 time 60 min
fire protection layering : no additional fire protection ko do donaron | defn denaroy | ety
[l [mm] |[mm] |[[mm] |[mm] |[mm]
1 7 41.0 48.0 0.0 0.0
material values
material fm,k ft,O,k ft,90,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

\ il% © 2020 - Calculatis by Stora Enso - Version 2.36.1
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project BYGG C page 2
Marthe Elise Leirvag element Vegg 1-3 date  24.05.2020
load case groups
load case category Typ duration | Kmod Yinf Ysup Yo Y, Y,
self weight G permanent 0.6 1 1.35 1 1 1
LC2 | wind load Q short 0.9 0 1.5 0.6 0.2 0
term
LC3 | live load cat. A: residential Q medium 0.8 0 1.5 0.7 0.5 0.3
term
LC4 | snow load CEN > 1000m altitude Q medium 0.8 0 1.5 0.7 0.5 0.2
term
:self weight

continuous load

Qk

[kN/m]

19.5

LC2:wind load

continuous load

(o]%

[kN/m]

1.07

LC3:live load cat. A: residential

continuous load

Qk

[kN/m]

9.6

LC4:snow load CEN > 1000m altitude

contin

uous load

Qk

[kN/m]

2.56

ULS combinations

combination rule
LCO1 1.23/1.00 *
LCO2 1.23/1.00 * + 1.37/0.00 * LC2
LCO3 1.23/1.00 * + 1.37/0.00 * LC2 + 1.37/0.00 * 0.70 * LC3
LCO4 1.23/1.00 * + 1.37/0.00 * LC2 + 1.37/0.00 * 0.70 * LC3 + 1.37/0.00 * 0.70 * LC4
LCO5 1.23/1.00 * + 1.37/0.00 * LC3
LCO6 1.23/1.00 * + 1.37/0.00 * LC3 + 1.37/0.00 * 0.60 * LC2
LCO7 1.23/1.00 * + 1.37/0.00 * LC3 + 1.37/0.00 * 0.60 * LC2 + 1.37/0.00 * 0.70 * LC4
LCO8 1.23/1.00 * + 1.37/0.00 * LC4
LCO9 1.23/1.00 * + 1.37/0.00 * LC4 + 1.37/0.00 * 0.60 * LC2
LCO10 1.23/1.00 * + 1.37/0.00 * LC4 + 1.37/0.00 * 0.60 * LC2 + 1.37/0.00 * 0.70 * LC3

ULS combinations fire

combination rule
LCO1 1.00/1.00 *
LCO2 1.00/1.00 * + 1.00/0.00 * 0.20 * LC2
LCO3 1.00/1.00 * +1.00/0.00 * 0.20 * LC2 + 1.00/0.00 * 0.30 * LC3
LCO4 1.00/1.00 * + 1.00/0.00 * 0.20 * LC2 + 1.00/0.00 * 0.30 * LC3 + 1.00/0.00 * 0.20 * LC4
LCO5 1.00/1.00 * + 1.00/0.00 * 0.50 * LC3
LCO6 1.00/1.00 * + 1.00/0.00 * 0.50 * LC3 + 1.00/0.00 * 0.00 * LC2
LCO7 1.00/1.00 * + 1.00/0.00 * 0.50 * LC3 + 1.00/0.00 * 0.00 * LC2 + 1.00/0.00 * 0.20 * LC4
LCO8 1.00/1.00 * + 1.00/0.00 * 0.50 * LC4

*

storaenso
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project BYGG C page 3
Marthe Elise Leirvag element Vegg 1-3 date  24.05.2020

ULS combinations fire

combination rule

(8]
(8]
(=]

LCO9 1.00/1.00 * + 1.00/0.00 * 0.50 * LC4 + 1.00/0.00 * 0.00 * LC2

LCO10 1.00/1.00 * + 1.00/0.00 * 0.50 * LC4 + 1.00/0.00 * 0.00 * LC2 + 1.00/0.00 * 0.30 * LC3




project BYGG C page 8
Marthe Elise Leirvag element Vegg 1-3 date  24.05.2020

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).

© 2020 - Calculatis by Stora Enso - Version 2.36.1
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VEDLEGG J

Stabilitet

J.  Stabilitet
J1. Skjevstillingslaster
J1.1 Mathcad
J1.2  Excel
J2. Global stabilitet
J2.1 Mathcad

332



VEDLEGG J1.1

BEREGNING AV HELNINGSVINKEL TIL SKJEVSTILLINGSLAST

Referanser til standarder

NS-EN 1992-1-1: Allmenne regler og regler for bygninger

» Kapittel 5: Punkt 5.2(5)

REDUKSJONSFAKTOR

Basisverdi for helning:

Reduksjonsfaktor for
hayden til
konstruksjonen, h:

Krav til
reduksjonsfaktor:

Riktig reduksjonsfaktor
blir da:

ANTALL KONSTRUKSJONSDELER T AKSENE

Antall konstruksjonsdeler i
y-akse:

Antall konstruksjonsdeler
i x-akse:

o, =0.563

(Ytre sgylerad pd
vestsiden)

(To sgyler og en vegg
pd nordsiden)
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HELNINGSVINKEL FOR VERTIKALE BAREELEMENTER

y-akse: amy::\/0.5-(1 +i\, Oy, =0.866
\ ™y

giy::eo'ah'amy sz:0.003

x-akse: Q1= 0.5-,(1+ 1\, a,,,=0.816
o my)

0,r:=00* 0+ Oy 0,,=0.003

Helningen blir lik 0.003 i begge retninger, bade x- og y-retning.
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Skjevstillingslaster

VEDLEGG J1.2

Horisontallast

Horisontallast | Horisontallast fra snglast
Egenlast g [ Nyttelast p Snglasts | Helning @ i x- | fra egenvekt Hg | fra nyttelast Hq| Hs=0@ xs x
Etasje Areal [m”~2] | [kN/mA2] [kN/mA2] [kN/mA2] | ogy-retning | =@ xgxareal | =@ x p x areal areal
1 300 1,608 2 0 0,003 1,4472 1,8 0
2 310,5 1,608 2 0 0,003 1,497852 1,863 0
3 310,5 1,608 2 0 0,003 1,497852 1,863 0
4: Inne 250 1,608 2 0 0,003 1,206 1,5 0
4: Takterrasse 60,5 1,608 4 3,57 0,003 0,291852 0,726 0,647955
Takplan 250 1,125 0 1,6 0,003 0,84375 0 1,2
Horisontallast Horisontallast
Total Lengde av per meter Lengde av per meter
horisontallast | dekke i y- dekke y- dekke i x- dekke x-
Etasje [kN]* retning [m] [retning [kKN/m]| retning [m] [retning [kN/m]
1 3,2472 13,5 0,240533333 27,2 0,119382353
2 3,360852 13,5 0,248952 27,2 0,123560735
3 3,360852 13,5 0,248952 27,2 0,123560735
4 4,371807 13,5 0,323837556 27,2 0,160728199
Takplan 2,04375 13,5 0,151388889 20,3 0,10067734

*gjelder for bade x- og y-retning
Lengder og areal er forenklet
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VEDLEGG J2.1

BEREGNING AV GLOBAL STABILITET

Referanser til standarder
[1] NS-EN 1991-1-4: Laster pd konstruksjoner - Almenne laster: Vindlaster

Prosjekteringsgrunnlag:

* Vindlast lo side, side D, trykk
 Vindlast le side, side E, sug

Beregning av veltende moment
VINDLASTER
qp:=1120 %
m
qpi=617.942 ﬂ2
m
DIMENSJONER
[1] Fig. 7.5
h:=12.75 m
Petasje:=3.025 m
b:=29.490 m
d:=18.31 m

REDUKSJON I KORRELASION
[1] 7.2.2(3)

" _0.696 M K,.4=0.85
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VELTENDE MOMENT

LF:=1.5 (Lastfaktor lik 1,5)
kN
Qvi=(4p+4g) *Krea®b Qi =43.564 Toml
h’ ( 3)
Myy:=My+ LF My,=(5.311.10") kN -m
Stabili | :

DIMENSJONERENDE KRAFT FRA HEIS- OG TRAPPESJAKT

Ogjury=(7Tm+2.8 m+2.8 m+7m+2.1m+2.1m+3m)

Ogjart=26.8 m (Omkrets sjakt)
tpegg=0.24 M (Tykkelse sjakt)
Asjakt = Osjakt i tvegg Asjakt =6.432 m2 (Areal S_]akt)

Egenvekt,,. =350 k_93
m

Tyngdetetthet,,,:= Egenvekt,, +9.81 %

S
3 kg
Tyngdetetthet,, = (3.434.10°) 79
m -8
Hsjakt::5'3'025 m Hsjakt: 15.125 m
3
Volumsjakt = Asjakt L Hsjakt VOlumsjakt = 97.284 m
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LF:=0.9

k. sjakt = Tyngdetetthet,, - Volum

44.sjakt = Dk.sjakt ® LF

DIMENSJONERENDE KRAFT FRA @VRIGE VEGGER

b:=6.6 m

Lyegg=0.24 m

A bt

vegg ‘= vegg

H’Uegg =2.6mMm

A H

Volum veqs* Hoegg

vegg ‘=

Tyngde,.,,:=Tyngdetetthet,,. - Volum

vegg * vegg

stk:=10

Tyngdetotal = Tyngde stk

vegg ®

rvegger = TYNGdC1014)

qd.vegger = qk.vegger -LF

(Lastfaktor lik 0,9)

Qpsjart = 334.025 kN

Qa.sjake = 300.622 kN

2
Avegg =1.584 m

Volum,,,,=4.118 m’

Tyngde,,,,=14.141 kN

vegg

Tyngde, ;= 141.405 kN

qk.vegger: 141.405 kN

Qa.veqger=127.265 kN
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STABILISERENDE MOMENT

bbygg = 29.49 m
bb 3
MSd = <qd.sjakt + qd.vegger) '% MSd: <6309 -10 > kN -m
Konklusjon
Mg,= (6.309 . 103> EN-m (Stabiliserende moment)
My,= (5.311 . 103) EN-m (Veltende moment)
Mgy>Myy Stabiliserende moment er

st@grre enn veltende moment,
global stabilitet ok.
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VEDLEGG K

Fremdriftsplan



Fremdrlf'tsplan bacheloroppgave 2020

Marthe Elise Leirvdg, Nora Bjgrvik Karlsen og Sofie Othilia Ngo Period Highlight: 21 /Planlagtvarighet //  Faktisk start .%Fullf¢rt

/ Faktisk (utover plan) IAFuIIf(z)rt(utover plan)

\\\§

\

PLANLAGT PLANLAGT FAKTISK FAKTISK PROSENT
AKTIVITET UKE
START VARIGHET START VARIGHET FULLF@RT

4 5 6 7 8 9101112 13 14151617 18 1920|21222324
1. Forprosjektrapport 4 1 4 1

. 100 %
2. Prosjektdagbok 4 16 4 17 100 %
3. Rapportskriving 5 15 5 16 100 %

e om
3.3 Metode 5 15 > > 100% ////////////////////////////////
3.4 Laster 6 7 6 14 100% _
— - 1
3.8 Sammendrag 18 2 20 1 100 / ////
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5.1.4 Egenlast
5.1.5 Jordtrykk
5.1.6 Nyttelast

5.2 Dimensjonering

6. Underveispresentasjon
7. Sluttpresentasjon

8. Videoinnlevering

10

13

13

21

21

10

13

13

100 %
100 %
100 %
100 %
100 %
0%

0%

Page 2 of 2
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VEDLEGG L

Timeliste



Timeliste

Uke

Dag

Marthe

Sofie

Nora

Mandag

Onsdag

fredag

fredag

onsdag

NINJTWIN|N

fredag

mandag

onsdag

AN IN]WIN|IW

fredag

o

sgndag

mandag

»

tirsdag

onsdag

fredag

tirsdag

Rlo|lhlWlU]|EF

Rlo|lhlwWwl]RLrlU]|D|OIUOININDNIWIN]|W

10

eksamen

11

mandag

tirsdag

onsdag

torsdag

fredag

NPV

12

mandag

tirsdag

onsdag

torsdag

fredag

13

mandag

tirsdag

onsdag

torsdag

fredag

14

Mandag

VNIN|[PINIVN[O|N|IN]OIVN][OIN|PININY

tirsdag

onsdag

torsdag

fredag

15

Mandag

Tirsdag

Onsdag

16

tirsdag

onsdag

torsdag

fredag

o

17

mandag

tirsdag

(22
N|IO|UN|O NNV |N]|O[N]|00

onsdag

o
"

torsdag

N
Ul

fredag

V|0 |IN|IN|IVN[UW]O|IN|IN|UV]O|IN|UVIN|OINUINUOININININININIO|oO|NPAINININY

O IN|IN|VW]U]OIN|IN|UV|O|IN|UV|N|O NN NININININININY

00
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18|mandag 8 8 8
tirsdag 8 8 8
onsdag 8 8 5
torsdag 8 8 8
fredag 7 7 7
sgndag 5 5 5

19|mandag 8 8 7,5
tirsdag 8 8 8
onsdag 8 8 6
torsdag 8 7 8
fredag 7 7 7

20|{mandag 8 8 8
tirsdag 8 8 8
onsdag 8 8 8
torsdag 11 11 11
fredag 8 8 8
lgrdag 7,5 7,5 7,5

21|mandag 6 6 6
tirsdag 10 10 10
onsdag 8 8 8
torsdag 9 9 9
fredag 8 8 8
lgrdag 13,5 13,5 13,5
spndag 14 14 14

SUM 461,5 412 444
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