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Stora Enso in brief

%

storaenso

* Aleading provider of renewable solutions
* Some 26 000 employees in 35 countries
* Sales in 2015: EUR 10 billion

* Shares listed on NASDAQ OMX in Helsinki and
Stockholm
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”Everything that’s made with fossil-based materials today
can be made from a tree tomorrow” storaenso

%

From a traditional
paper and board
producer to a
global renewable
materials growth
company

Packaging Consumer
Solutions board Products

3 2017-03-30 THE RENEWABLE MATERIALS COMPANY



From a classic sawn producer to a leading
provider of innovative wood-based solutions .. storaenso
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Classic sawn CLT (Cross Laminated LVL (Laminated Veneer Building Solutions
Timber) Lumber)

Online services and

Industrial components Construction beams Pellets Biocomposite granule  o_pisiness
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Distribution concepts open worldwide growth

storaenso

Northern Europe 19% /.-

s 3

‘ .
’ » ‘ >

/estern Europe -
orth America 2% g ! .
entral Europe 26% N .
L, - 0 4 ~Japan 18%

Middle East & e
North Africa 11% : '

Australia 7%

-

% share of Wood Products 2015 sales
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Solid timber products changing the construction

%

storaenso
LVL (Laminated Veneer Lumber) CLT (Cross Laminated Timber)

— The most adva_nced wood pro_duct known anc_l — Value-adding wood product developed in 1990s
used globally $II’]C_€ 1960s, suitable for versatile - High degree of prefabrication possibi"ties,
structural applications accurate and economic construction material

— Most modern production equipment enabling — Earthquake and fire resistance

customized products and further processing

— Strength higher than steel when compared to
weight
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CLT by Stora Enso

%

storaenso

* CLT is the construction material of the future

« CLT is made up of at least three bonded, single-
layer panels arranged at right angles to one
another

* Measures up to 2.95 m in width and 16.00 m in
length.

« Stora Enso is a global market leader with capacity
of 140.000 m3
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CLT surface qualities

storaenso

silver
fir
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Calculatis: Free online tool for structural analyses

z & B[

tastipoista

Suomi

22.11.2016
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Laskelma ei saatavilla

Uusi laskelma

Laskelma ei saatavilla

Uusi laskelma

Laskelma ei saatavilla

Laskelma &i saatavilla

Uusi laskelma

Laskelma ai saatavilla

calculatis.clt.info

storaenso

Yksiloidyt tulokset 71% W

Jatkuva palkki luonnos

q.=8,00 kN/m q,=8,00 kN/m

L 4 L h

q.=0,80 kN/m q.=0,80 kN/m

L h 4 h
% Kentta 1 N Kentta 2 7/;'}.
g s ;/: o

A g i

" 4,000 m i 4,000 m i
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Benefits of CLT & LVL
Modern wooden construction Storaenso

Flexible, fast and cost-competitive
« Lightweight
« Easy installation
* Reduced construction time 20-70%
« High dimensional accuracy
« Ease of alteration on site
« High flexibility in design and construction
« High prefabrication level
* No drying time
« Enormous static load capacity
» High elasticity
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Benefits of CLT & LVL
Modern wooden construction Storaenso

Indoor climate and health impacts
 Indoor air quality and high thermal
performance
« Acoustics
» Fire resistant
« Last for generations

Sustainable and renewable
 Reduce fossil and non-renewable materials
* Reduce fossil carbon emission
« Sustainable managed forests (FSC® and/or
PEFC™)
» Superior carbon footprint

THE RENEWABLE MATERIALS COMPANY



Stora Enso’s role in wooden construction

storaenso

« Create market demand in targeted markets

» Develop building systems for different
building types

» Develop ecosystem of wood construction in
targeted markets

* Share our technical know-how and
expertise

» To be most wanted building component
supplier

THE RENEWABLE MATERIALS COMPANY



Building Systems by Stora Enso *

storaenso

* Instructions to design and build massive wooden
buildings

* Developed in collaboration with recognized 3rd
parties

Open for everyone to access and use

uilding Systems

Enso
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xample structures

Load-bearing partition wall

—

Charring values used for CLT cross-section calculation are calculated

AN scic woed
M. requiremenis

* Ioad-nearing 9

- . tie |

surface layer

N

Variables

A. Lightweightinner partition, both sides

\

Structure

CECEEEY

aypaum hoard [12 ke
tmber or steel] frame
+inzulation (50 mm]
T [1e mm] 1 aunciual tastening
140 mm]

airgap** [1C mm] + punciual fastening
tmber jor stee) frame wall [66 mm]
+inzulation (50 mm]

13mm; 2 x 18 mm]
1[5 mm]

gypsum board [12 kg/m?; 13 mm: 2 x 18 mm]

C. Lightweightinner partition, one side,
double gypsum boards

= Structure

CLT [120mm)

facft connection te the frame recuirad)

alr gap ™ [10 mm] + punctual fastening
timber (or steel) frame wzll [66 mm)]

+ insulation [50 mm]

gypsum board [12 kg/m?; 12 mm; 2 x 18 mm]

E. Lightweightinner partition, both sides, service shaft

Structure
= gypsum board [12 ka/m? 13 mm: 2 % 18 mm|

Llimber ior sleel] frame wall [68 mim|
alion [SO mm]

T [10 mm] 1 punctual tastening
m Baard [135 mm)]

o CLTT[14nmm]
according to zero strangth layar theary prasented in EN 1995-1-2. ¢ gypsum board [18 mm)]
* plumbing cavity
Variables of the construction materials. listed from the outside to +  steelframe - Insulaticn [50 mm)
theinside. Yellew colour indicates changed variabla. +  2gypsum boards (15 mm]
Type Insulation Materials Thickness Mirimu= CLT croas-sectior {see 1.2) Surface reaction Rw{C: Ct1)
{CLT 140} 160 90 tofirs [CE)
< storics 7 storics < storics 7 storics
- - e e *  wariable
Al 100 mm steel studs, gynsum bosrds [13 mm) I 318 mm 140 CSs 140 C5s 140 CSs 180 CSs A2-51,00 5713, 9)
Al 100 mm stee! studs, gyosum boards [13 mm| k 38 mm 140Cas 140Cés 140Cus 160 Cos A2-81.d0 59(-3;-6)
lounctual fasten ng only al floer and ceiling level)
n.a 100 mm steel stucs, gypsum hoards (15 1 13 mm| 348 mm 100 C3s 170 G386 170 C56 140058 AZ-s7,60 55¢ 3; 3)
B.1 100 mm stesl stucs, gypsum boards [15 + 13 mm] 348 mm 1C0C3s 120C3s 120C5s 140C5s A2-s1,d0 61{-2;-5)
|punciualfasten ng only at flocr and ceiling lavel)
c.o 60 mm timbor frame, gypsum board [13 mm] S CLT 229 mm 140C5s 140C5s 140 C5s 140C35s AZ 51,d07D 52,40 | 431-2,-T)
[oX] S0 mm stee’ sturs, gynsum boards [13 mm| 229 mm 140054 140 C56 120058 1200358 A2-s1,d07 D-82, 040 | S2( 2, 6)
{gypsum board weight = 920 kg/m# / CLT
Do S0mm visinle GLT 300mm 110C5s. 140C5s 140C5s 140Css. D-22,d0 §31-2;
ED 100 mm timber frame, gypsum boards 311 mm 100C3s 120C3s 120555 140C3s AZ 5700 S8i-3;-4)
(2 15mm}i 2 %15 1@mm
E.l 100 mm steel stucs, gypsum boards [1S + 15mm] /2 x 14 511 mm 100C3s 120C3s 120Css 120 Cos A2-s7.c0 58(-3. -4}
+ 18 mm (gypsum board waight =920 ko/m™
F.0 20mm aypsum boards [13 mm| 330 mm 120 C3s 140 C5s 1£40C5s 140C5s AZ-5700 §61-2, -7}

Note that all final solutions need to be reviewed and approved by responsible designer. See 1.3 (Disclaimer. page 5).
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BUILDING SYSTEMS BY STORA

ENSO |

RESIDENTIAL MULTI-STOREY BUILDINGS

D. Double CLT

inner partition, d

gypsum boards

Structure

-

PR

.

aypsum board 12 kgim?; 12 mm; 2 « 18 mm]
tirnber {ur steel) Trame wall |56 mm|

e (30 mm|

airgap ™ 10 mm| + punclual fastening

i m buard 15 mm|

CLT™ [180mm)]

gypsurn board 15 mm|

airgap " 10 mm] 1 punctual fastening
timber {or steal) frame wall [56 mm)

+ insulation [0 mm]

Aypsum boare [12 kgim?; 13 mm; 2 x 18 mm]

+ st

Structure

.

-

-

CLT** 140 mm
minaral wool [20-50 mm]
CLT** 110 mm

F. Double CLT, gypsumboards

" according to structural calculations

‘** @irgap duetoacoustics

**** forrender andincluded details, look
atthe manufacturer's guide

Structure

-

gypsurn beard 15 mm; min. 12 kgim?
CLT™* [14C mm|

mineral waol [40-70 rmm|

CLT= [18emm)]
fypsum board 15 mn;

in. 12 kgdm#

These minimum CLT cross sections are calculated
forwallsin cases wherethrea or six storias are
loading them. Forexact loading considered,

see 4.3 (walls 2 and 4, interior wall).



Example details

foamed plastic storaenso

2 rubber sealants

self-tapping screws insulation (both sides)

________________ _|
P2 ] _ a .ﬂ'l
AVAVAVAVAVAVAN
' |
nails (both sides)
[
| plywood glued to CLT
— —— | (recommended)
AR | both sides |
// screws (@ 8-10, both sides) | [ ]
elastic sealant NN b W :

self-tapping screws

elastic sealant

j\ air gap between inner wall and load-bearing

settlement of structure must
be considered in fastening
of gypsum boards

wall + punctual fastening to the frame

AVAVANARANAY)
——
—
FUN
i
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Multi-storey Residential Building Systems #

storaenso

Panel system Modular system

THE RENEWABLE MATERIALS COMPANY
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Multi-storey Residential Building Systems

storaenso

Panel system Modular system
A
S
< Bl .
* Building with prefabricated  Highest degree of prefabrication
wooden panels * System have limitations to
« Very erX|bIe syst‘ﬂ designers "“*4
 Fast as‘seM of load- bearmg . chkest asda‘hbiy dﬁ‘ s;té,(ready
timber struc \ apartm.enﬁ) j u f‘ '
. . Requ ;wcal—él rpemt“!aatorles to
A { beﬁto prowéj‘ i
> Ny T
S \ > '
N \ B2
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Multi-storey Residential Building Systems

storaenso

Panel system Modular system
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Project examples
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Wood City residential bundmgs.bHeIsmkl Finland
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International house, Sydney

storaenso
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International house, Sydney

storaenso
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Library at the Dock- Melbourn ';{
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Qual de |la Borde - France

storaenso
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Qual de la Borde & Trafalgar Place - London

storaenso
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Puukuokka, Jyvaskyla, Finland, 2014

storaenso
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storaenso
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Eskolantie, Helsinki
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Maiha, Seingjoki, Finland, 2016
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storaenso
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Sustainability aspects

Sourve: Case Study Bridport House, 2011

storaenso

Total emissions

1 500
1150 tons CO,
Carbon storage of the wood
1 000
— Hot Rolled Steel
Total emissions
o) 500 260 tonnia CO, Timber for Cross Laminated Frame
@)
° Galvanised Steel for Metsec
8 0
= m Steel Reinforcement for Frame
o
-500
m Concrete for frame
1000 m Steel Reinforcement for Foundations
m Concrete for foundations
-1 500

Concrete Frame Cross Laminated Timber Frame
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Thank you!

storaenso.com/buildingsystems
storaenso.com/Ivl

clt.info

calculatis.clt.info
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storaenso
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