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system

l 4,=5.25 kNim i LC8: self weight
l 4,=6.22 kNim l LCT7: self weight
l 9,=20.91 kN/m l LC6: self weight
lq,,mm """""""""""""""""" 1 """ LC5: live load cat. H: roof (access for
maintenance only)
l 4,=0.41 khim l LC4: wind load
l 4.=22.30 khim l LC2: live load cat. A: residential
l q=1.66/1.66 KN/m l LC1: self weight CLT
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global utilization ratio 67 %
ULS 59 % | ULS fire 67 % | SLS 12 %
section: CLT 120 L5s
. layer thickness orientation material
Ig 1 30.0 mm 0° C24 spruce
. . 3 ETA (2019)
" 1000 mm 1 2 20.0 mm 90° C24 spruce
ETA (2019)
3 20.0 mm 0° C24 spruce
ETA (2019)
4 20.0 mm 90° C24 spruce
ETA (2019)
5 30.0 mm 0° C24 spruce
ETA (2019)
teLr 120.0 mm
section fire: CLT 120 L5s
5 layer thickness orientation material
E 1 30.0 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)
toLt 70.0 mm
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section fire: CLT 120 L5s

fire resistance class:R 90 time \ 90 min | \
fire protection layering : 2 x 12.5 mm gypsum plasterboard . o ol dian ko do denaron | deth
Type F - : :
gypsum plasterboard Type A (acc. to EN 520)gypsum plasterboard [min] | [min] | [min] |[mm] | [] [mm] | [mm] [mm]
Type F (acc. to EN 520) 49 54 72 25 1 7 40.0 47.0
material values
material fm,k ft,[),k ft,QO,k fc,O,k fc,90,k fv,k fr,k min EO,mean Gmean Gr,mean
[N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] [N/mm?] | [N/mm?]
C24 spruce 24.00 14.00 0.12 21.00 2.50 4.00 1.25 12,000.00 | 690.00 50.00
ETA (2019)
C24 spruce
ETA (2019)
load
load case groups
load case category Typ duration | Kmod Yinf Ysup Yo Y,y Y>
LC1 self weight CLT G permanent 0.6 1 1.35 1 1 1
LC1 self weight CLT G permanent
LC2 | live load cat. A: residential Q medium 0.8 0 1.5 0.7 0.5 0.3
LC2 | live load cat. A: residential Q term
medium
term
LC3 | snow load CEN < 1000m altitude Q short 0.9 0 1.5 0.5 0.2 0
LC3 | snow load CEN < 1000m altitude Q term
short
term
LC4 | wind load Q short 0.9 0 1.5 0.6 0.2 0
LC4 | wind load Q term
short
term
LC5 | live load cat. H: roof (access for maintenance | Q short 0.9 0 1.5 0 0 0
LC5 |only) Q term
live load cat. H: roof (access for maintenance short
only) term
LC6 | self weight G permanent 0.6 1 1.35 1 1 1
LC6 | self weight G permanent
LC7 | self weight G permanent 0.6 1 1.35 1 1 1
LC7 | self weight G permanent
LC8 | self weight G permanent 0.6 1 1.35 1 1 1
LC8 | self weight G permanent
LC9 | wind load Q short 0.9 0 1.5 0.6 0.2 0
LC9 | wind load Q term
short
term
LC1:self weight CLT
trapezoidal load
distance from start | gk load at end load length
[m] [kN/m] [m]
0.000 1.6578 1.66 8.965

LC2:live load cat. A: residential

continuous load

Qk
[kN/m]
22.3
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LC3:snow load CEN < 1000m altitude

continuous load

Qk
[kN/m]
4.46

LC4:wind load

continuous load

Qk
[kN/m]
0.41

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

continuous load

(o]%
[kN/m]
1.115

LC6:self weight

continuous load

(o]3
[kN/m]
20.90625

LC7:self weight

continuous load

Qk
[kN/m]
6.216

LC8:self weight

continuous load

Qk

[kN/m]

5.2492

LC9:wind load

load out of plane

load at start direction load
covers
openings

0.57 local v

local

ULS combinations

combination rule

LCO1 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8
LCO1 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8
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ULS combinations

combination rule

LCO2 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2
LCO2 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2

LCO3 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2 + 1.50/0.00 * 0.50 * LC3
LCO3 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2 + 1.50/0.00 * 0.50 * LC3

LCO4 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2 + 1.50/0.00 * 0.50 * LC3 +
LCO4 1.50/0.00 * 0.60 * LC4
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2 + 1.50/0.00 * 0.50 * LC3 +
1.50/0.00 * 0.60 * LC4

LCOS5 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2 + 1.50/0.00 * 0.50 * LC3 +
LCO5 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2 + 1.50/0.00 * 0.50 * LC3 +
1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5

LCO6 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2 + 1.50/0.00 * 0.50 * LC3 +
LCO6 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.60 * LC9
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC2 + 1.50/0.00 * 0.50 * LC3 +
1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.60 * LC9

LCO7 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC3
LCO7 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC3

LCO8 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.70 * LC2
LCO8 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.70 * LC2

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

LCO10 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.70 * LC2 +
LCO10 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5

LCO11 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.70 * LC2 +
LCO11 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.60 * LC9
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC3 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.60 * LC9

LCO12 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4
LCO12 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4

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

LCO14 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.70 * LC2 +
LCO14 1.50/0.00 * 0.50 * LC3
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.50 * LC3

LCO15 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.70 * LC2 +
LCO15 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.00 * LC5
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.00 * LC5

LCO16 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.70 * LC2 +
LCO16 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.60 * LC9
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC4 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.00 * LC5 + 1.50/0.00 * 0.60 * LC9

LCO17 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5
LCO17 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5

LCO18 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC2
LCO18 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC2

LCO19 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC2 +
LCO19 1.50/0.00 * 0.50 * LC3
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.50 * LC3

LCO20 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC2 +
LCO20 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4

LCO21 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC2 +
LCO21 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.60 * LC9
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC5 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.60 * LC9

LCO22 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9
LCO22 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9

LCO23 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9 + 1.50/0.00 * 0.70 * LC2
LCO23 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9 + 1.50/0.00 * 0.70 * LC2

LCO24 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9 + 1.50/0.00 * 0.70 * LC2 +
LCO24 1.50/0.00 * 0.50 * LC3
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.50 * LC3
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ULS combinations

combination rule

LCO25 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9 + 1.50/0.00 * 0.70 * LC2 +
LCO25 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4
1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4
LCO26 1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9 + 1.50/0.00 * 0.70 * LC2 +
LCO26 1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5

1.35/1.00 * LC1 + 1.35/1.00 * LC6 + 1.35/1.00 * LC7 + 1.35/1.00 * LC8 + 1.50/0.00 * LC9 + 1.50/0.00 * 0.70 * LC2 +
1.50/0.00 * 0.50 * LC3 + 1.50/0.00 * 0.60 * LC4 + 1.50/0.00 * 0.00 * LC5

ULS combinations fire

combination rule

LCO1 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8
LCO1 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8
LCO2 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2
LCO2 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2
LCO3 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 *
LCO3 LC3
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 *
LC3
LCO4 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 *
LCO4 LC3 + 1.00/0.00 * 0.00 * LC4
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 *
LC3 +1.00/0.00 * 0.00 * LC4
LCOS5 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 *
LCO5 LC3 +1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 *
LC3 +1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5
LCO6 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 *
LCO6 LC3 +1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC9
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.30 * LC2 + 1.00/0.00 * 0.00 *
LC3 +1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC9
LCO7 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3
LCO7 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3
LCO8 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 *
LCO8 LC2
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 *
LC2
LCO9 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 *
LCO9 LC2 + 1.00/0.00 * 0.00 * LC4
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC4
LCO10 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 *
LCO10 LC2 +1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5
LCO11 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 *
LCO11 LC2 +1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC9
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC9
LCO12 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4
LCO12 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4
LCO13 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 *
LCO13 LC2
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 *
LC2
LCO14 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 *
LCO14 LC2 +1.00/0.00 * 0.00 * LC3
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC3
LCO15 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 *
LCO15 LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC5
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC5
LCO16 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 *
LCO16 LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC9
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.00 * LC9
LCO17 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5
LCO17 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5
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ULS combinations fire

combination rule

LCO18 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LCO18 LC2
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LC2
LCO19 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LCO19 LC2 + 1.00/0.00 * 0.00 * LC3
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC3
LCO20 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LCO20 LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4
LCO21 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LCO21 LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC9
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC5 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC9
LCO22 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9
LCO22 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9
LCO23 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9 + 1.00/0.00 * 0.30 *
LCO23 LC2
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9 + 1.00/0.00 * 0.30 *
LC2
LCO24 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9 + 1.00/0.00 * 0.30 *
LCO24 LC2 +1.00/0.00 * 0.00 * LC3
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC3
LCO25 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9 + 1.00/0.00 * 0.30 *
LCO25 LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4
1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4
LCO26 1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9 + 1.00/0.00 * 0.30 *
LCO26 LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5

1.00/1.00 * LC1 + 1.00/1.00 * LC6 + 1.00/1.00 * LC7 + 1.00/1.00 * LC8 + 1.00/0.00 * 0.00 * LC9 + 1.00/0.00 * 0.30 *
LC2 +1.00/0.00 * 0.00 * LC3 + 1.00/0.00 * 0.00 * LC4 + 1.00/0.00 * 0.00 * LC5

Ultimate limit state (ULS) - design results

utilization rate of shear stress in plane on net section

LCO2
Id X 4 Kmod | fipNettok Q TIP Net,d ratio
..... T [ [m] [m] [-] [N/mm?]| [kN] |[N/mm?] [%]
] 1024 3.075 2.475 0.8 39| -16.12 1.34 54 %

0.0 %

)
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utilization rate of shear stress in plane of gross section

LCO2
Id X Z Kmod f Q T ratio
v,IP,Brutto,k IP,Gross,d
PR T ] m [ m [ F[(Nmmd] kN [INmmA| (%]
g B 1024 | 3.075| 2475 0.8 3.5] -16.12 0.90 40 %

0.0 % '
40.0 %

utilization rate of torsional shear stress in face glued surfaces

LcO2
Id X Z Kmod fup Tk Q TT,Node,d ratio

..... [] [m] [m] [ |[INNmm? | [kN] |[N/mm?| [%]

""" 1024 | 3.075| 2.475 0.8 25| -16.12 0.81 50 %

0.0 %

utilization rate of axial force horizontal

LCO2
Id X z Kmod fnk Nh,max My Oh,max ratio
. TR [] [m] [m] [] |[IN‘mm?Z]| [kN] | [kNm] [N/mm?] [%]
1079 | 2.475| 2.625 0.8 24.025.3675 [0.0000 423 | 28 %

0.0 % . 10005
275%
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utilization rate of axial force vertical
LCO25
Id X z Kmod fnk Ny,max My Ov,max ratio
...... [] [m] [m] [[1 |[INfmm?]| [kN] | [kNm] [N/mm?]|  [%]
554 | 3.375| 1.275 0.9 24.0%1.3244(3.1515| 5.77| 33 %
z “u/_uu/ m;l Z S
0.0 % . 10005
334 %
utilization rate for buckling
LCO6
Id X Z Ik Ny Be Key fod Oc0d | Omyd | ratio
...... [ [m] [ [m] | [m] | B | [ | [ INmmiN/mmiN/mm? [%]
495 |3.375 [1.125 |2.763 69| 0.2]0.594 (1512 | 4.88| 0.87| 59
%
0.0 % . - 10003
59.4 %
Ultimate limit state (ULS) fire design - results
utilization rate of shear stress in plane on net section
LCO2
Id X z Kmod | fipNettok Q TIP Netd ratio
TR R T [ [m] [m] [ [Nfmm?] | [kN] | [N/mm?] [%]
- 1024 | 3.075| 2.475 1 3.9 -8.04 1.07 24 %
Z s 7
0.0 % . - 10005
239%
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utilization rate of shear stress in plane of gross section

LCO2
Id X Z Kmod f Q T ratio
v,IP,Brutto,k IP,Gross,d
""" i: 1 [ [m] [m] [] |INfmm?| [kN] |[N'mm?| [%]
; B 1024 | 3.075| 2.475 1 3.5 -8.04 0.77 19 %
Z z SIS “};I VL vz
0.0 % . 10005
19.0 %
utilization rate of torsional shear stress in face glued surfaces
LCO2
Id X Z Kmod fuip.Tk Q TT Node,d ratio
..... [] [m] [m] [ |[INfmm? | [kN] |[N/mm?]|  [%]
""" 1024 | 3.075| 2.475 1 2.5 -8.04 0.64 22 %
0.0 % . - 10003
22.4%
utilization rate of axial force horizontal
LCO2
Id X z Kmod fnk Nh,max My Oh,max ratio
. TR [] [m] [m] [] |[IN‘mm?Z]| [kN] | [kNm] [N/mm?] [%]
£ 1079 | 2.475] 2.625 1 24.012.2757 |0.0000 | 4.09| 15%
e /‘;/;/“ //;;/;/ e
00% 10005
148 %
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utilization rate of axial force vertical
LCO2
Id X z Kmod fnk Ny,max My Ov,max ratio
...... [] [m] [m] [[1 |[INfmm?]| [kN] | [kNm] [N/mm?]|  [%]
259 | 3.375| 0.525 1 24.029.2225 [0.0000 | 3.90| 14 %
z “”;I“/I“;I Z S
0.0 % 10005
141 %
utilization rate for buckling
LCO2
Id X Z Ik Ny Be Key fod Oc0d | Omyd | ratio
[ [m] [ [m] | [m] | B | [ | [ INmmiN/mmiN/mm? [%]
259 (3.375|0.525 |2.763 | 118 | 0.2]0.242 |24.15| 3.90| 0.00| 67
%
0.0 % . - 10003
66.8 %
Service limit state design (SLS) - design results
horizontal deformation
LCO2
Id X Z Wiimit limit Vh,max ratio
e L] [m] ] [ L) [mm] [%]
H|F 927 2175 2.763 9.2| L/300=| 0.3405 3.7%
£ B 9.2
H L/300 =
i | T i 9.2
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Winst = W[char]

Lco2
Id X z Kaef Lref limit Wiimit Wealc. ratio
— | [m | [m] (m] (1 | [mm] | [mm]

DD 962 | 2.625| 2.325 0.8 1.0 1/300 34 04| 12%

VY QAL

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

Id X Z Kaef Lref limit Wiimit Wealc. ratio
[l [m] [m] [m] [ [mm] | [mm]
962 | 2.625| 2.325 0.8 1.0 1/150 6.7 0.6 9 %

10

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

Id X Z Kaef Lref limit Wiimit Wealc. ratio

[] [m] [m] [m] [] [m] | [mm]

962 | 2.625| 2.325 0.8 1.0 | L/250 4.0 05| 12%
L/250

100

VL QA

support reaction
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support reaction horizontal min/max

-10.00 .
min=7.61/ max=8.23 [kN/m]

-5.00 I S

I k
0.00 i : S o

W d 2% s Z
5.00
10.00

support reaction vertical min/max

-200.00
0.00 min=2.55 / max=376.96 [kN/m]
K///\////J VIR /w
200.00 U/ \/
400,00

support reaction moment min/max

min=0.30 / max=0.30 [kNm/m]
o
I [

0.00—

fire support reaction

fire support reaction horizontal min/max

-10.00
min=5.91/ max=6 23 [kN/m]
-5.00 o
0.00 fa : RAli A
777777777 U 77X7 7777
5.00
10.00

fire support reaction vertical min/max

100,00

0.00 min=2.09 / max=182.97 [kN/m]
100.00
200,00
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fire support reaction moment min/max

min=0.27 / max=0.24 [kNm/m]

| e ;

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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