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Student Herman Lyngveer element -Over utsparing date  25.05.2020
| system
l =446 kN/m l LC7:snow load CEN < 1000m altitude
l 9.=3.11 kN/m l LC8:self weight
l q.=0.41 KN/m l LC6:wind load
l 9.=1.12 kN/m l LC5:live load cat. H: roof (access for maintenance only)
l 9.=11.15kN/m l LC4:live load cat. A: residential
l q.=12.54 kN/m l LC3:self weight
l a,=3.11 kNim l LC2:self weight
l a,=0.12 kN/m l LC1:self weight CLT
%. field 1 N
7 2
e ol
™ 1410m o
global utilization ratio
ULS ‘ ULS fire SLS SLS vibration support void
section: wooden beam 12/20.5
section width | section height | area ly Iz
I [cm] [cm] [mm?] [mm?] [mm*4]
12 20.5 24,600 86,151,250 29,520,000
section fire: wooden beam 12/20.5
section width | section height | area ly 1z
I I [cm] [cm] [mm?] [mm?] [mm?]
P 7.6 20.5 15,507 54,305,130 7,393,569
fire resistance class:R 90 time \ 90 min
fli_re pr'c__>tection layering : 2 x 12.5 mm gypsum plasterboard i o e dian ko do doharon | Detn
ype - - -
gypsum plasterboard Type A (acc. to EN 520)gypsum plasterboard [min] | [min] | [min] | [mm] | [] [mm] | [mm] [mm]
Type F (acc. to EN 520) 38 38 57 25 1 7 0.0 0.0
material values
material fmk frok fr.o0.k feok fe.00k fuk frk min Eo,mean Gmean Eos
[N/mm?] | [N/mm?] | [N/mm?] | [N/mm? | [N/mm? | [N/mm?] | [N/mm?] | [N/mm?] | [N/mm?] | [N/mm?]
GL 30h 30.00 24.00 0.50 30.00 2.50 2.50 1.20 13,600.00 | 650.00 |11,300.00
GL 30h
load
load case groups
load case category Typ |duration | Kmod Yin Ysup Yo Y4 Y,
LC1 self weight CLT G permanent 0.6 1 1.35 1 1 1
LC1 self weight CLT G permanent
LC2 | self weight G permanent 0.6 1 1.35 1 1 1
LC2 | self weight G permanent
LC3 | self weight G permanent 0.6 1 1.35 1 1 1
LC3 | self weight G permanent
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load case groups
load case category Typ duration | Kmod Yinf Ysup Yo Wy Y,
LC4 | live load cat. A: residential Q medium 0.8 1.5 0.7 0.5 0.3
LC4 | live load cat. A: residential Q term
medium
term
LC5 | live load cat. H: roof (access for maintenance | Q short 0.9 1.5 0 0 0
LC5 |only) Q term
live load cat. H: roof (access for maintenance short
only) term
LC6 | wind load Q short 0.9 1.5 0.6 0.2 0
LC6 | wind load Q term
short
term
LC7 | snow load CEN < 1000m altitude Q short 0.9 1.5 0.5 0.2 0
LC7 | snow load CEN < 1000m altitude Q term
short
term
LC8 | self weight G permanent 0.6 1.35 1 1 1
LC8 | self weight G permanent

LC1:self weight CLT

continuous load

field load at start
[kN/m]
1 0.12
1
LC2:self weight
continuous load
field load at start
[kN/m]
1 3.1
1
LC3:self weight
continuous load
field load at start
[kN/m]
1 12.54

LC4:live load cat. A: residential

continuous load

field

load at start

[kN/m]

11.15

LC5:live load cat. H: roof (access for maintenance only)

continuous load

field

load at start

[kN/m]

1.12

)
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LC6:wind load

continuous load

field load at start
[kN/m]

1 0.41

1

LC7:snow load CEN < 1000m altitude

continuous load

field load at start
[kN/m]

1 4.46

1

LC8:self weight

continuous load

field load at start

[kN/m]
1 3.11

ULS combinations

combination rule

LCO1 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8
LCO1 1.35/1.00 * LC1 +1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8

LCO2 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4
LCO2 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4

LCO3 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC5
LCO3 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC5

LCO4 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC5 +
LCO4 1.50/0.00 * 0.60 * LC6
1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC5 +
1.50/0.00 * 0.60 * LC6

LCO5 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC5 +
LCO5 1.50/0.00 * 0.60 * LC6 + 1.50/0.00 * 0.50 * LC7
1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.00 * LC5 +
1.50/0.00 * 0.60 * LC6 + 1.50/0.00 * 0.50 * LC7

LCO6 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5
LCO6 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5

LCO7 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC4
LCO7 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC4

LCO8 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC4 +
LCO8 1.50/0.00 * 0.60 * LC6
1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC4 +
1.50/0.00 * 0.60 * LC6

LCO9 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC4 +
LCO9 1.50/0.00 * 0.60 * LC6 + 1.50/0.00 * 0.50 * LC7
1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC4 +
1.50/0.00 * 0.60 * LC6 + 1.50/0.00 * 0.50 * LC7

LCO10 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC6
LCO10 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC6

LCO11 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC6 + 1.50/0.00 * 0.70 * LC4
LCO11 1.35/1.00 * LC1 +1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC6 + 1.50/0.00 * 0.70 * LC4

LCO12 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC6 + 1.50/0.00 * 0.70 * LC4 +
LCO12 1.50/0.00 * 0.00 * LC5
1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC6 + 1.50/0.00 * 0.70 * LC4 +
1.50/0.00 * 0.00 * LC5

LCO13 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC6 + 1.50/0.00 * 0.70 * LC4 +
LCO13 1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.50 * LC7
1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC6 + 1.50/0.00 * 0.70 * LC4 +
1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.50 * LC7

LCO14 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC7
LCO14 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC7
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ULS combinations

combination rule

LCO15 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC7 + 1.50/0.00 * 0.70 * LC4
LCO15 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC7 + 1.50/0.00 * 0.70 * LC4
LCO16 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC7 + 1.50/0.00 * 0.70 * LC4 +
LCO16 1.50/0.00 * 0.00 * LC5
1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC7 + 1.50/0.00 * 0.70 * LC4 +
1.50/0.00 * 0.00 * LC5
LCO17 1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC7 + 1.50/0.00 * 0.70 * LC4 +
LCO17 1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.60 * LC6

1.35/1.00 * LC1 + 1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC8 + 1.50/0.00 * LC7 + 1.50/0.00 * 0.70 * LC4 +
1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.60 * LC6

ULS combinations fire

combination rule

LCO18 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8
LCO18 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8
LCO19 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4
LCO19 1.00/1.00 *LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4
LCO20 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4 + 1.00/0.00 * 0.00 *
LCO20 LC5
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4 + 1.00/0.00 * 0.00 *
LC5
LCO21 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4 + 1.00/0.00 * 0.00 *
LCO21 LC5 + 1.00/0.00 * 0.00 * LC6
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4 + 1.00/0.00 * 0.00 *
LC5 +1.00/0.00 * 0.00 * LC6
LCO22 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4 + 1.00/0.00 * 0.00 *
LCO22 LC5 +1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.00 * LC7
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4 + 1.00/0.00 * 0.00 *
LC5 +1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.00 * LC7
LCO23 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5
LCO23 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5
LCO24 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LCO24 LC4
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LC4
LCO25 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LCO25 LC4 +1.00/0.00 * 0.00 * LC6
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LC4 + 1.00/0.00 * 0.00 * LC6
LCO26 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LCO26 LC4 +1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.00 * LC7
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LC4 +1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.00 * LC7
LCO27 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6
LCO27 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6
LCO28 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.30 *
LCO28 LC4
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.30 *
LC4
LCO29 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.30 *
LCO29 LC4 +1.00/0.00 * 0.00 * LC5
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.30 *
LC4 +1.00/0.00 * 0.00 * LC5
LCO30 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.30 *
LCO30 LC4 +1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC7
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.30 *
LC4 +1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC7
LCO31 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7
LCO31 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7
LCO32 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7 + 1.00/0.00 * 0.30 *
LCO32 LC4
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7 + 1.00/0.00 * 0.30 *
LC4
LCO33 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7 + 1.00/0.00 * 0.30 *
LCO33 LC4 + 1.00/0.00 * 0.00 * LC5
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7 + 1.00/0.00 * 0.30 *
LC4 +1.00/0.00 * 0.00 * LC5
LCO34 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7 + 1.00/0.00 * 0.30 *
LCO34 LC4 +1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC6

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7 + 1.00/0.00 * 0.30 *
LC4 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC6
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SLS characteristic combination

combination rule

LCO35 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8

LCO35 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8

LCO36 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * LC4 + 1.00/0.00 * 0.00 * LC5 +
LCO36 1.00/0.00 * 0.60 * LC6 + 1.00/0.00 * 0.50 * LC7

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * LC4 + 1.00/0.00 * 0.00 * LC5 +
1.00/0.00 * 0.60 * LC6 + 1.00/0.00 * 0.50 * LC7

LCO37 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * LC5 + 1.00/0.00 * 0.70 * LC4 +
LCO37 1.00/0.00 * 0.60 * LC6 + 1.00/0.00 * 0.50 * LC7
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * LC5 + 1.00/0.00 * 0.70 * LC4 +
1.00/0.00 * 0.60 * LC6 + 1.00/0.00 * 0.50 * LC7

LCO38 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * LC6 + 1.00/0.00 * 0.70 * LC4 +
LCO38 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.50 * LC7
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * LC6 + 1.00/0.00 * 0.70 * LC4 +
1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.50 * LC7

LCO39 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * LC7 + 1.00/0.00 * 0.70 * LC4 +
LCO39 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.60 * LC6
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * LC7 + 1.00/0.00 * 0.70 * LC4 +
1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.60 * LC6

SLS quasi-permanent combination

combination rule

LCO40 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8

LCO40 1.00/1.00 *LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8

LCO41 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4 + 1.00/0.00 * 0.00 *
LCOA41 LC5 +1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.00 * LC7

1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC4 + 1.00/0.00 * 0.00 *
LC5 + 1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.00 * LC7

LCO42 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LCO42 LC4 +1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.00 * LC7
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LC4 +1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.00 * LC7

LCO43 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.30 *
LCO43 LC4 +1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC7
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC6 + 1.00/0.00 * 0.30 *
LC4 +1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC7

LCO44 1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7 + 1.00/0.00 * 0.30 *
LCO44 LC4 +1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC6
1.00/1.00 * LC1 + 1.00/1.00 * LC2 + 1.00/1.00 * LC3 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC7 + 1.00/0.00 * 0.30 *
LC4 +1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC6

Ultimate limit state (ULS) - design results

moments [kNm)]
+10.00 min M=0.00 [kNm]

max M=10.49 [kNm]

;f;/ ‘”-,__‘ ’.'-‘ /74
A V= 13.32/29-77 [kN] LT V = 13.32/29.77 [kN)

10.00— Tl .. e et

20.00-
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Ultimate limit state (ULS) - design results

shear force [kN]
-40.00 — min Q=-29.77 [kN]

max Q=29.77 [kN]

-20.00 —

8
40.00
ULS flexural design
field dist. frnk Ym ko Ksys,z Khm frmy.d My.q Omy,d ratio
[m] [N/mm?] [] [] [l [] [N/mm?] [kNm] [N/mm?]
1 0.71 30.00| 1.25 0.80 1.00 1.10 21.12 10.49 12.48 59 % | LCO2
LCO2
ULS shear analysis
field dist. fuk Ym Kmod fud Vg Tvd ratio
[m] [N/mm?2] [ [] [N/mm?] [kN] [N/mm?]
1 0.21 250 1.25 0.80 1.60 21.11 1.29 80 % | LCO2
LCO2

ULS lateral torsional buckling design

field My,d Ncd Om,y,d Ocd ratio
[kNm] [kN] |[N/mm?]| [N/mm?]
1 10.49 0.00| 1248 0.00 59 % | LCO2
LCO2
flexural stress analysis
My = 10.49 kNm fmk = 30.00 N/mm?
Nta = 0.00 kN Ym = 1.25 -
Kmod = 0.80 -
ksys,y = 100 -
Khm = 1.10 -
ki = 1.00 -
Otd = 0.00 N/mm? fra = 16.90 N/mm?
Omyd = 12.48 N/mm? fny.d = 21.12 N/mm?
utilization ratio
shear stress analysis
Vg = 21.11 kN fuk = 2,50 N/mm?
Ym = 125 -
Kmod = 0.80 -
Tvd = 1.29 N/mm? fua = 1.60 N/mm?
utilization ratio
lateral torsional buckling analysis
Myd = 10.49 kNm fmk = 30.00 N/mm?
Ned = 0.00 kN Ym = 1.25 -
Kmod = 0.80 -
Ksysy = 1.00 -
Knm = 110 -
ki = 1.00 -
Omyd = 12.48 N/mm? fnyd = 21.12 N/mm?
utilization ratio
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Ultimate limit state (ULS) fire design - results

moments [kNm]

0.00 73 min M=0.00 [kNm]
max M=5.52 [kNm]
13.32/15.67 [kN]
5.00—| - AR I
10.00—
shear force [kN]
-20.00— min Q=-15.67 [kN]
max Q=15.67 [kN]
-10.00—| e .
0.00—r - 7
a2 o Z
10.00—| et
20.00

ULS fire flexural design

field dist. T Ym Kmod Ksys,z Ksi finy,d My.q4 Om,y.d ratio
[(m] | Nmm? | [] [l [ [] [N/mm?] [kNm] [N/mm?]
1 0.71 30.00| 1.00 1.00 1.00 1.15 37.95 5.52 10.43 27 % | LCO19
LCO19
ULS fire shear analysis
field dist. fv,k Ym Kmod ki fv,d Va Tvd ratio
[(m] | N/mm? | [] [l [l [N/mm?] [kN] [N/mm?]
1 0.21 250| 1.00 1.00 1.15 2.88 11.12 1.08 37 % | LCO19
LCO19
ULS fire lateral torsional buckling design
field My,d Ned Omy.d Ocd ratio
[kNm] [kN] |[N/mm?]| [N/mm?]
1 5.52 0.00| 10.43 0.00 27 % | LCO19
LCO19
flexural stress analysis fire
My,d = 5.52 kNm fmk = 30.00 N/mm?
Nig = 0.00 kN Ym = 1.00 -
kmod = 100 -
Ksysy = 1.00 -
khm = 1.10 -
ki = 1.00 -
ki = 1.15 -
Otd = 0.00 N/mm? fia = 30.36 N/mm?
Omyd = 10.43 N/mm? fnyd = 37.95 N/mm?

utilization ratio
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shear stress analysis fire

Vg = 11.12 kN fux = 2.50 N/mm?
Ym = 1.00 -
Kmod = 1.00 -
ke = 1.15 -

Tvd = 1.08 N/mm? fva = 2.88 N/mm?

utilization ratio

lateral torsional buckling analysis fire

Mya = 5.52 kNm fmk = 30.00 N/mm?
Ncd = 0.00 kN Ym = 1.00 -
Kmod = 1.00 -
Keysy = 1.00 -
Khm = 1.10 -
ki = 1.00 -
ki = 1.15 -

Omyd = 10.43 N/mm? foyd = 37.95 N/mm?

utilization ratio

Service limit state design (SLS) - design results

deformation char [mm]

1.00—

2.00-

min W=0.00 [mm]
max W=1.43 [mm)]

deformation g.p. [mm]

0.00 —=

1.00-

min W=0.00 [mm]

77 max W=0.98 [mm]

Winst = W[char]

field Kaef limit Wiimit Wealc. ratio
[ [mm] [mm]
1 0.6 L/300 4.7 1.4 130 %

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

field Kder limit Wiimit Wealc. ratio
[ [mm] [mm]
1 0.6 L/150 9.4 20(21%
\ilﬁ © 2020 - Calculatis by Stora Enso - Version 2.37.0
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Whet,fin = W[qp] + W[qp]*kdef
field Kaef limit Wiimit Wealc. ratio
[ [mm] [mm]
1 0.6 | L/250 5.6 1628 %
L/250
vibration analysis
general
total mass Infinity | [t]
tributary width 0.0 | [m]
stiffness longitudinal direction Infinity | [kNm?]
stiffness cross direction 0.0 | [kKNm?]
modal damping 1.0 | [%]
a 0.0 []
man weight 0.0 | [N]
modal mass NaN | [kg]
analysis
criterion calc. class | class Il class | class Il cl. | cl. Il
frequency criterion min -1.0 [HZ] 4.5 [HZ] 4.5 [HZ]
frequency criterion -1.0 [HZ] 8.0 [Hz] 6.0 [Hz]
acceleration criterion 0.0 [m/s?] 0.05 [m/s?] 0.1 [m/s?]
stiffness criterion 0.0 [mm] 0.25 [mm] 0.5 [mm]
support design
nr. type width area Kmod Ym Ke,90,k fex fed Vmax Vimin Ocd ratio
[mm] [cm?] [-] [-] [N/mm?]|[N/mm?]| [kN] [kN] [N/mm?]
A rigid plate 120 156.00 0.80 |1.25 |1.75 |250 2.80 29.77 |0.00 |191 |LCO2 |68 %
A rigid plate LCO2
B rigid plate 120 156.00 0.80 |1.25 |1.75 |250 2.80 29.77 |0.00 |1.91 |LCO2 |68 %
B | rigid plate LCO2
support reaction
load case category Kmod | Av ‘ Bv
[kN]
self weight CLT 0.6 0.09| 0.09
0.09| 0.09
self weight 0.6 219 219
219| 219
self weight 0.6 8.84 | 8.84
8.84 | 8.84
live load cat. A: residential 0.8 7.86 | 7.86
0.00 | 0.00
live load cat. H: roof (access for 0.9 0.79| 0.79
maintenance only)
0.00| 0.00
wind load 0.9 0.29| 0.29
0.00| 0.00
snow load CEN < 1000m altitude 0.9 3.14 | 3.14
0.00| 0.00
self weight 0.6 219 219
219 219
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
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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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