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system

l q.-298 62 KN/m l LC1: dead load
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6.400 m

global utilization ratio
uLs ULS fire 'l SLS
section: CLT 300 L8s - 2
layer thickness orientation material
1 40.0 mm 0° C24 spruce
g 2 40.0 mm 0° C24 spruce
3 3 30.0 mm 90° C24 spruce
4 40.0 mm 0° C24 spruce
b ! 5 40.0 mm 0° C24 spruce
" 1000 mm b 6 30.0 mm 90° C24 spruce
7 40.0 mm 0° C24 spruce
8 40.0 mm 0° C24 spruce
teLr 300.0 mm
material values
material fm,k ft,O,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 12,500.00 | 690.00 50.00
load
load case groups
load case category Typ duration | Kmod Yinf Ysup Yo Y, Y,
LC1 | dead load G permanet 0.6 1 1.35 1 1 1
LC2 | dead load G permanet 0.6 1 1.35 1 1 1
LC3 | dead load G permanet 0.6 1 1.35 1 1 1
LC4 | dead load G permanet 0.6 1 1.35 1 1 1
LC5 | dead load G permanet 0.6 1 1.35 1 1 1
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LC1:dead load

continous load

Qk

[kN/m]

298.62

LC2:dead load

continous load

Qk

[kN/m]

85.68

LC3:dead load

point load

distance from start

Pk

[m]

[kN]

5.400

91.38

LC4:dead load

trapezoidal load

distance from start

qk,a

load at end

laod length

[m]

[kN/m]

[m]

3.670

33.47

33.47

2.730

LC5:dead load

trapezoidal load

distance from start

qk,a

load at end

laod length

[m]

[kN/m]

[m]

1.940

20.49

20.49

4.460

ULS combinations

combination rule

LCO1 1.35/1.00 * LC1 +1.35/1.00 * LC2 + 1.35/1.00 * LC3 + 1.35/1.00 * LC4 + 1.35/1.00 * LC5

Ultimate limit state (ULS) - design results
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utilization rate of shear stress in plane on net section
LCO1
Id X Z Kmod | fip,Nettok Q TIPNetd ratio
[] [m] [m] [1  |[INMmm?] | [kN] |[N/mm?|  [%]
833 | 5.175| 2.775 0.6 8.0 5.01 0.28 8 %
75%
utilization rate of shear stress in plaen of gross section
LCO1
Id X V4 Kmod f Q T ratio
v,IP,Brutto,k IP,Gross,d
[] [m] [m] [ |[INfmm?] | [kN] |[N/mm?]|  [%]
833 | 5.175| 2.775 0.6 3.5 5.01 0.11 7%
69 %
utilization rate of torsional shear stress in face glued surfaces
LCO1
Id X Z Kmod fup Tk Q TT,Node,d ratio
[] [m] [m] [ |[INfmm?] | [kN] |[N/mm?|  [%]
833 | 5.175| 2.775 0.6 2.5 5.01 0.11 10 %

96 %
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utilization rate of axail force horizontal

LCO1
Id X z Kmod fnk Nh,max My Oh,max ratio
— B m | | [ Nmd kN | kNm] [Nmmd (%)
876 | 5.325| 2.925 0.6 24.011.3393 |0.0000 1.26 | 11%

0.0 %, _1000%,
114%

utilization rate of axail force vertical

Id X Z Kmod fm,k Nv,max My Ov,max ratio
T [] [m] [m] [1 |INfmm?] [kN] | [kNm] [N/mm?]  [%]
876 | 5.325| 2.925 0.6 | 24.051.8446 /0.0000| 4.22| 38%

0.0% . ~100.0%,
38.1%
utilization rate for buckling
LCO1

Id X z Ik N Be | key | fod | Ocod | Omyd | ratio
s L[ m [ m | H | F | F (NmmiNmmiNmme %]
876 (5.325|2.925| 3.0 32| 0.1]0.972| 9.69| 422| 0.00| 45
%

7.

0.0.% . 1000%,

448 %

Service limit state design (SLS) - design results

\il% © 2019 - Calculatis by Stora Enso - Version 2.25.1

storaenso




NTNU Alesund project Bacheloroppgave page 5
Student Marius Ove Bjgrkavag element CLT 300 vegg 6,4m date  29.04.2019
horizontal deformation
LCO1
Id X A Wiimit limit Vh,max ratio
[] [m] [m] [mm] [mm] [mm] [%]
917 5.175 3 10.0 | L/300=| 0.0390 0.4 %
10.0
Y/, VIS
support reaction
support reaction horizontal min/max
1,00 min=0.89 / max=136 [kN/m)
0.00 RIZZZZZZZT7777777 T
1.00 v
2.00
support reaction vertical min/max
0.00 min=0.00 / n/\ax=7|/7 08 Ik/N/m] - -
500.00
1000.00
support reaction moment min/max
min=0.09 / max=0.04 [kNm/m] R
ooo—| ;
reference documents for this analysis
English title description
EN 338 EN 338 - Structural timber — Strength classes
EN 1995-1-1 EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings
ETA-14/0349 European Technical Assessment ETA-14/0349 of 02.10.2014
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reference documents for this analysis
English title description

Expertise Rolling shear - no edge gluing, H.J. Blass

Expertise on Rolling shear for CLT

EN 1995-1-2

EN 1995-1-2 - Eurocode 5 — Design of timber structures — Part 1-2: General
— Structural fire design

EN 14080

EN 14080 - Timber Structures - Glued laminated timber and glued solid
timber - Requirements

DIN EN 1995-1-1

EN 1995-1-1 - Eurocode 5: Design of timber structures - Part 1-1: General -
Common rules and rules for buildings

DIN EN 1995-1-1 NA

EN 1995-1-1 - National Annex — Nationally determined parameters —
Eurocode 5: Design of timber structures — Part 1-1: General — Common
rulesand rules for buildings

Technical expertise 122/2011/02: analysis of load
bearing capacity and separation performance of CLT
elements

Verification of the load bearing capacity and the insulation criterion of CLT
structures with Stora Enso CLT

Technical expertise 2434/2012 - BB: failure time tf of
gypsum fire boards (GKF) according to ON B 3410

Expertise on failure time tf of gypsum wall fire boards according to ON B3410
and gypsum wall boards type DF according to EN 520

EN 1990

EN 1990 - Eurocode — Basis of structural design

Fire safety in timber buildings - technical guildeline for
Europe

Fire safety in timber buildings - technical guildeline for Europe; publishes by
SP Technical Research Institute of Sweden

National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements,
chapter 12

ONORM EN 1995-1-2 - National specifications concerning ONORM EN 1995-
1-2, national comments and national supplements, chapter 12

Analysis of CLT wall elements, using a beam grid
model - TU-Graz - focus_sts 113_1_SF_12

Analysis of CLT shear walls with beam grid models - TU-Graz - focus_sts
113_1_SF_12

DIN EN 1995-1-2_NA

DIN EN 1995-1-2 - Germany - National Annex - Eurocode 5: Design of timber
structures — Part 1-2: General — Structural fire design — National
specifications concerning DIN EN 1995-1-2, national comments and national
supplements

Expertise Rolling shear, H.J. Blass

Expertise on rolling shear strength and rolling shear modulus of CLT panels

Expertise shear in plane of CLT, H.J. Blass

Expertise - revision of DIBt technical approval Z-9.1/599 - shear in the plane
of CLT

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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