NTNU
Per @yvind Moeng

project
element

Studenttorget Campus Alesund
Soyle 1. etasje - akse E13

page 1
date  19.05.2019

system

P=436.01 kulser" weight

P=184.44 krdl\we load cat. C: congregation areas

P=1.62 kleell weight CLT P=1.62 kN| self weight CLT
Ar Ar
o P
: :
A AT Ty A AT T
A s
|

global utilization ratio
uLs ULS fire |
section: wooden beam 30/30

section width | section height | area ly 1z

I [cm] [cm] [mm?] [mm?] [mm?]

30 30 90,000 675,000,100 | 675,000,100
section fire: wooden beam 30/30

section width | section height | area ly Iz

I [cm] [cm] [mm?2] [mm4] [mm#*]

30 30 90,000 675,000,100 | 675,000,100
fire resistance class:R 0 time [ 0 min
fire protection layering : no additional fire protection ko do donaron | deth denarow | defy

[l [mm] |[mm] |[mm] |[mm] | [mm]
1 7 0.0 0.0 0.0 0.0
material values
material fmk frok fio0k fook fo o0k fuk frk min Eomean Ghmean Eos
[N/mm?] [N/mm?] | [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] | [N/mm?] | [N/mm?]
GL 32h 32.00 25.60 0.50 32.00 2.50 2.50 1.20 14,200.00 | 350.00 |11,800.00
load
load case groups
load case category Typ duration | Kmod Yinf Ysup Yo Y, Y,
LC1 self weight CLT G permanet 0.6 1 1.35 1 1 1
LC2 | serlf weight G permanet 0.6 1 1.35 1 1 1
LC3 | live load cat. C: congregation areas Q short 0.9 0 1.5 0.7 0.7 0.6
term
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LC1:self weight CLT

vertical load

P« ex.y ex.z
[kN] [m] [m]

1.6245 0.00 0.00
LC2:serlf weight

vertical load

P« ex.y ex. z
[kN] [m] [m]
436.01 0.00 0.08

LC3:live load cat. C:

congregation areas

vertical load

P« ex.y ex.z
[kN] [m] [m]
184.44 0.00 0.08

ULS combinations

combination rule

LCO1 1.12/1.00 *LC1 + 1.12/1.00 * LC2

LCO2

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

ULS combinations fire

combination rule

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

LCO2

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/0.00 * 0.60 * LC3

Ultimate limit state (ULS) - design results

moments y [kNm]
min My=0.00 [kNm]
max My=39.08 [kNm]

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

axial forces [kN]
min N=-490.37 [kN]
max N=-437.63 [kN]

H =-10.83/-9.66 [kN

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

shear force z [kN]
min Vz=9.66 [kN]
max Vz=10.83 [kN]

‘—/,-’:
/
/ (//
/a
0.90 20.00 40.00 -500.00 0.00 0.00 10.00 2000
kN 90.37/437.63 [kN)
ULS flexural design
d|St Vm kmod ksys,z fm,k fm,y,d fm,z,d ft,d fc,d
[m] [ [l [-] INmm?] | [Nfmm?] | [N‘mm? | [N/mm?] | [N/mm?]
3.61 1.25 0.60 1.00 32.00 16.46 16.46 13.17 15.36

My.q4 Ncg Ntd Omy.d Ocd Otd

ratio

kNm] | [kN] | [KN]

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

39.08 -
490.37

0.00 8.69 5.45 0.00

65 % | LCO1
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ULS shear analysis Y
dist. fux Ym Kmod fud V4 Tv,d ratio
[m] [N/mm?2] [ [] [N/mm?] [kN] [N/mm?]
3.61 250 1.25 0.90 1.80 0.00 0.00 0% | LCO2
ULS shear analysis Z
dist. fv.k Ym kmod fv.d Vd Tvd ratio
[m] [N/mm?2] [ [] [N/mm?] [kN] [N/mm?2]
0.0 250 1.25 0.60 1.20 10.83 0.18 15 % | LCO1
ULS shear analysis combined
dist. fv,k Ym Kmod fv,d Vy,d Vz,d Tvyd Tv,z,d ratio
[m] [N/mm?] [-] [ [N/mm?] [kN] [kN] [N/mm?] | [N/mm?]
0.0 250 1.25| 0.60 1.20 0.00 10.83 0.00 0.18 2% | LCO1
flexural stress analysis
My.q = 39.08 kNm fmk = 32.00 N/mm?
Nea = -490.37 kN Ym = 125 -
kmod = 060 -
ksys,y = 1.00 -
Knm = 1.07 -
ki = 1.00 -
Ocd = 5.45 N/mm? fod = 15.36  N/mm?
Omyd = 8.69 N/mm? fmyd = 16.46 N/mm?
utilization ratio
shear stress analysis Y
Vg = 0.00 kN fuk = 2.50 N/mm?
Ym = 125 -
Kmod = 0.90 -
Tvd = 0.00 N/mm? fua = 1.80 N/mm?
utilization ratio
shear stress analysis Z
Vg = 10.83 kN fuk = 2.50 N/mm?
Ym = 125 -
Kmod = 0.60 -
Tvd = 0.18 N/mm? fua = 1.20 N/mm?
utilization ratio
shear stress analysis
Vyd = 0.00 kN Vzd = 10.83 kN
fuk = 2.50 N/mm? Ym = 125 -
fua = 1.20 N/mm? Kmod = 0.60 -
Tuyd = 0.00 N/mm? Tvzd = 0.18 N/mm?
utilization ratio
buckling analysis
My.q = 39.08 kNm fmk = 32.00 N/mm?
Nea = -490.37 kN Ym = 125 -
Kmod = 0.60 -
ksysy = 1.00 -
Ocd = 5.45 N/mm? foa = 15.36 N/mm?
Omyd = 8.69 N/mm? fny.d = 16.46 N/mm?
Omzd = 0.00 N/mm? fmzd = 16.46 N/mm?

utilization ratio
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lateral torsional buckling analysis
My,g = 0.00 kNm fnk = 32.00 N/mm?
Ncd = -490.37 kN Ym = 1.25 -
Kmod = 0.60 -
Ksysy = 1.00 -
khm = 107 -
ki = 1.00 -
Ocd = 5.45 N/mm? foa = 15.36 N/mm?2
Omyd = 0.00 N/mm? fnyd = 16.46 N/mm?
utilization ratio

support reaction
load case category Kmoa | Ay A, Bx By B.
[kN] [kN] [kN] [kN] [kN]
self weight CLT 0.6 0.00 0.00 1.62 0.00 0.00
0.00 0.00 1.62 0.00 0.00
serlf weight 0.6 0.00| -9.66 | 436.01 0.00 9.66
0.00 | -9.66 | 436.01 0.00 9.66
live load cat. C: congregation areas 0.9 0.00 0.00 0.00 0.00 4.09
0.00| -4.09| 184.44 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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