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N

Construction :1972-75

Total buildings: 16

Levels/floors: 3

Total living units: 324 

Units x building: 20 



T H E  B U I L D I N G

4BUILD-IN-WOOD | VESTLIA TRONDHEIM 

SW view NW view
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South elevation North elevation
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Second Floor Plan

3B/5P apartments (n0.): 8 

1B/2P apartments (no.): 16

Stars (no.): 4

Entrances (no.): 4

GSPublisherVersion 1852.18.22.10
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Façade area (m2): 1200

Floor to floor height (m): 2.65

Building height (m): 9.8 / 3 

GIA (m2): 2580M2
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GSPublisherVersion 1851.18.22.10

1_XXX-WTA-SK- -24/03/2021

Fourth Floor Plan

W I P

3B/5P apartments (n0.): 12

1B/2P apartments (no.): 28

Stars (no.): 4

Entrances (no.): 4

Façade area (m2): 2440

Floor to floor height new (m): 3

Building height (m): 16 / 5 storey

GIA (m2): 4300M2

GSPublisherVersion 1850.18.22.10
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GSPublisherVersion 1836.26.32.10

16 new flats
Flexible layouts

Shared roof terraces

GSPublisherVersion 1836.26.32.10

New elevators and stair towers
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GSPublisherVersion 1836.26.32.10

Enhanced envelope thermal 
performance

South facing balconies 
refurbished

GSPublisherVersion 1850.18.22.10
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Enhanced thermal performance through 
addition of facade panels (type B). Potential 

for window replacement (depending on 
thermal performance)

S  E L E V A T I O N

Eliminate cold bridging in terrace area through  
partial demolition of concrete slab and 

insertion of thermal break.

S  E L E V A T I O N

External Thermal Insulation Composite System 
(ETICS) used in areas that are difficult to 

reach.
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M U L T I - S T O R E Y  B U I L D I N G S 

B E T W E E N  4  &  1 0  S T O R E Y S

R E T R O F I T T I N G  T O  E X I S T I N G 

B U I L D I N G S  ( F A C A D E 

E L E M E N T  O N L Y )

D I F F E R E N T  E U R O P E A N 

R E G U L A T O R Y  R E Q U I R E M E N T S

D I F F E R E N T  E U R O P E A N 

C L I M A T I C  R E Q U I R E M E N T S

D I F F E R E N T  E U R O P E A N 

M A R K E T  R E Q U I R E M E N T S

D I F F E R E N T  U S E S  ( O F F I C E , 

R E S I D E N T I A L ,  H O T E L  E T C . )

A D A P T A B L E  T O

R E - U S E ,  D I S - A S S E M B L Y 

&  R E C Y C L I N G

R E S O U R C E  E F F I C I E N C Y

U S E  O F  C O M P O N E N T S 

W H I C H  A R E  A V A I L A B L E  F R O M 

M U L T I P L E  S O U R C E S

M A X I M U M  U S E  O F 

T I M B E R  &  N A T U R A L 

M A T E R I A L  P R O D U C T S

O P T I M I S E D  F O R

Structural and façade systems are designed to work in harmony in new developments but can 
also be used for extensions or energetic refurbisment of existing buildings. 
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KIT OF PARTS

A N  A D A P T A B L E  K I T  O F  P A R T S

PRE-FABRICATION

ELEMENT 
ACCURACY 
& QUALITY

EFFICIENT 
TRANSPORTATION

SPEED & EASE OF 
INSTALLATION

SAFE & CLEAN  
SITE

END OF LIFE

0 5m
P R A Y E R  H A L L  S E C T I O N ,  1 : 1 0 0  @  A 3

17

Economic viability Material efficiency

Cost
Aesthetic
function

Acoustic + vibration 
performance

BUILDING
SPECIFIC
CRITERIA

GENERAL 
CRITERIA

Fire rating
Thermal 

performance

Grid depth

WellbeingEnd of life

Sustainability

S Y S T E M  C R I T E R I A  

58%

42%

Biomass power

Biomass fuel + 
animal bedding

Bark + wood chips

-7% during kiln drying -20% through cutting + planing CLT panels for distribution

THE BUILD IN WOOD
PRINCIPALS  

Defining the 
project criteria

Promote use of
timber 

Outlining the 
solutions

Establishing the 
ranges

Determining the 
‘tipping points’ 

Adaptability

Accreditation

Integrated building 
system
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WHY DFMA
WELCOME TO MIND: MILANO INNOVATION DISTRICT: DFMA

E F F I C I E N T

S P E E D F L E X I B I L I T Y S A F E T Y

M O R E  S U S T A I N A B L E I M P R O V E D  A C C U R A C Y

T R A D I T I O N A L  S I T E  B U I L T  C O N S T R U C T I O N  -  S E Q U E N T I A L  P R O C E S S

Design, Permitting, 
Engineering, Approval 

Process

Site Preparation, 
Civil Engineering, 

Infrastructure

Site Construction, 
Mechanical Installation, 

Finish Work F 
I N

 I 
S 

H

O F F - S I T E  C O N S T R U C T I O N  -  C O N C U R R E N T  P R O C E S S

Design, Permitting, 
Engineering, Approval 

Process

Site Preparation

Assembly

F 
I N

 I 
S 

H

Manufacturing

Our research has told us that building in CLT saves money and increases value.

B E N E F I T S  O V E R  T R A D I T I O N A L  C O N S T R U C T I O N

+/- 10mm +/- 2mm

F E W E R  C O M P O N E N T S
I M P R O V E D  A C C U R A C Y

Our research has told us that building in CLT saves money and increases value.

B E N E F I T S  O V E R  T R A D I T I O N A L  C O N S T R U C T I O N

+/- 10mm +/- 2mm

F E W E R  C O M P O N E N T S
I M P R O V E D  A C C U R A C Y

BENEFITS OF OFFSITE CONSTRUCTION

T I M E  O N  S I T E  I S  R E D U C E D

K I T  O F  S T A N D A R D I S E D  P A R T S

R E D U C T I O N  O F  T R A D E S  O N  S I T EF A M I L Y  O F  M I X  A N D  M A T C H 

S T R U C T U R A L  S O L U T I O N S

F A B R I C A T I O N  I N  C L E A N  A N D  C O N T R O L L E D 

E N V I R O N M E N T

R E D U C E D  W A S T E ,  F L E X I B L E  A N D  R E U S E A B L E 

C O M P O N A N T S 

+/- 10mm
+/- 3 mm

GSPublisherVersion 1473.8.9.10

NOTES

Drawing to be used for Tender purposes only and not issued for

Construction. Drawing not to be scaled. All dimensions to be verified on

site before commencing work. Any discrepencies to be reported to

designers. Read drawings in conjunction with relevant information. All

building work is to comply with current Building Regulations and British

Standards.
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Design, Permitting, 
Engineering, Approval 

Process
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Design, Permitting, 
Engineering, Approval 

Process

Site Preparation
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Manufacturing

Our research has told us that building in CLT saves money and increases value.

B E N E F I T S  O V E R  T R A D I T I O N A L  C O N S T R U C T I O N

+/- 10mm +/- 2mm

F E W E R  C O M P O N E N T S
I M P R O V E D  A C C U R A C Y

Our research has told us that building in CLT saves money and increases value.

B E N E F I T S  O V E R  T R A D I T I O N A L  C O N S T R U C T I O N

+/- 10mm +/- 2mm

F E W E R  C O M P O N E N T S
I M P R O V E D  A C C U R A C Y

BENEFITS OF OFFSITE CONSTRUCTION

T I M E  O N  S I T E  I S  R E D U C E D

K I T  O F  S T A N D A R D I S E D  P A R T S

R E D U C T I O N  O F  T R A D E S  O N  S I T EF A M I L Y  O F  M I X  A N D  M A T C H 

S T R U C T U R A L  S O L U T I O N S

F A B R I C A T I O N  I N  C L E A N  A N D  C O N T R O L L E D 

E N V I R O N M E N T

R E D U C E D  W A S T E ,  F L E X I B L E  A N D  R E U S E A B L E 

C O M P O N A N T S 

+/- 10mm
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The Build-in-Wood systems have been developed as a kit of parts for DFMAD (Design for Manufacturing, 
Assembly and Disassembly)  construction taking into account factors such as efficient transportation, ease of 

installation and demountability.
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B U I L D  I N  W O O D  K I T 

1. Structural timber columns

2. Structural timber beams

3. Cross laminated timber stairs

4. Steel connections

5. Cross laminated timber slabs

6. Cross laminated timber walls

7. Facade panels (type A and B)

10.* ETICS (External Thermal 
Insulation Composite System) - Not 

part of BiW system

1

2

3

5

6

GSPublisherVersion 1848.19.23.10

GSPublisherVersion 1850.18.22.10

1_XXX-WTA-SK- -23/03/2021

GSPublisherVersion 1850.18.22.10

1_XXX-WTA-SK- -23/03/2021

7

4

10.*
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Structural system
Engineered timber post and beam
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WHY DFMA
WELCOME TO MIND: MILANO INNOVATION DISTRICT: DFMA

E F F I C I E N T

S P E E D F L E X I B I L I T Y S A F E T Y
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Design, Permitting, 
Engineering, Approval 

Process

Site Preparation, 
Civil Engineering, 

Infrastructure

Site Construction, 
Mechanical Installation, 
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Manufacturing

Our research has told us that building in CLT saves money and increases value.

B E N E F I T S  O V E R  T R A D I T I O N A L  C O N S T R U C T I O N

+/- 10mm +/- 2mm

F E W E R  C O M P O N E N T S
I M P R O V E D  A C C U R A C Y

Our research has told us that building in CLT saves money and increases value.

B E N E F I T S  O V E R  T R A D I T I O N A L  C O N S T R U C T I O N

+/- 10mm +/- 2mm
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BENEFITS OF OFFSITE CONSTRUCTION
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R E D U C E D  W A S T E ,  F L E X I B L E  A N D  R E U S E A B L E 
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designers. Read drawings in conjunction with relevant information. All
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A N  A D A P T A B L E  K I T  O F  P A R T S

Construction
Safe, clean, almost noiseless construction site

Sustainability
Use od low embodied carbon materials
Carbon sequestration 

Financial aspect
Fast construction time

Financial/Material use
Light structure and facade panels 

Prefabrication
DfMA optimised, fully demountable solutions

Kit of parts
Simple design, repeating base components S T R U C T .  B A Y  S I Z E S

Structural bays have been designed to be 
flexible in size, adapting to the size of each 

building.

S T R U C T .  B A Y  C O M P O N E N T S

1. Primary beam 
2. Façade beam
3. Service beam

 4. CLT Slab
 5. Perimeter column

3000 mm

K E Y  A S P E C T S
GSPublisherVersion 1850.18.22.10

1_XXX-WTA-SK- -23/03/2021

4

1

2

3

5

GSPublisherVersion 1850.18.22.10

1_XXX-WTA-SK- -23/03/2021

3000 mm

5600 mm

5600 mm
4500-7500 mm
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F90 

GSPublisherVersion 1821.8.10.10

1_XXX-SK-22/02/2021

2kN/m2 - 6m span

55 dB impact / 52 dB airborne

O U T L I N E  F L O O R  B U I L D U P _ E X T E N S I O N

The solutions Build-in-Wood developed achieve high fire and acoustic 
performance without resorting to the typical approach of heavy wet 

screeds; the goal is to use prefabricated, clean and dry materials, simple 
to demount and reuse. 

GSPublisherVersion 1815.8.10.10

1_XXX-SK-12/02/2021

85m
m

 
110m

m
 

175m
m

 

I N T E R N A L  W A L L S _ E X T E N S I O N

Internal partitions are predominantly non-loadbearing - aside from the 
stability/shear walls - meaning that they can be positioned anywhere on the 

floor plate. Any non-structural walls can be used in combination with the 
Build-in-Wood system.

450m
m

GSPublisherVersion 1815.8.10.10

1_XXX-SK-12/02/2021

GSPublisherVersion 1815.8.10.10

1_XXX-SK-12/02/2021F30

37 dB airborne

F60

41 dB airborne

F90

59-66 dB airborne
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Typical section

Existing

New

1 2

1 2
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P A N E L S  T Y P E  A - R O O F  E X T E N S I O N

Application to a newly design and constructed timber structure 
(Build-in-Wood structural system).

Refurbishment
No refurbishment - new building

Structural system
Engineered timber post and beam

Impact on users
No existing users

Build-in-Wood façade system applicability  
100%

P A N E L S  T Y P E  B  - E N E R G E T I C  R E F U R B I S H M E N T

Application to an existing building undergoing minimal refurbishment works, 
including minimal replacement of the external facade. 

Refurbishment
External façade performance enhancement only

Structural system
Existing concrete frame

Impact on users
Building can remain occupied during works

Internal layer omitted (see drawing to the right)
Performance criteria must be individually verified in 
combination with existing wall.

BiW
BiW
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GSPublisherVersion 1849.7.9.10

EXTERNAL LAYERSCOREINTERNAL LAYERS

F A Ç A D E  P A N E L  T Y P E S

The panels are composed of three layers, each dealing with a different aspect of the overall 
performance: structural, acoustic, thermal and fire. The structural core has a fixed depth whilst 

the thickness of the other layers are variable.

GSPublisherVersion 1849.7.9.10

GSPublisherVersion 1849.7.9.10

GSPublisherVersion 1849.7.9.10

3500 -5
500 mm

3600-3000 mm

Wn. 2300 -3350 mm

Wn. 1220 mm

IN

TYPE A PANELS =

INTERNAL LAYERS + CORE + EXTERNAL LAYERS

TYPE B PANELS =

CORE + EXTERNAL LAYERS

GSPublisherVersion 1822.11.13.10

1_XXX-SK-16/02/2021

1

2 3

T Y P I C A L  T Y P E  A  P A N E L  D E T A I L

1. Angle bracket (connect. to facade beam)
2. Vapour control layer

3. Cement board
 4. Cladding - indicative only

4




