
Architecture
Design
Conservation

royaldanishacademy.com

Tree To Product

CITA – Centre 
for Information 
Technology and 
Architecture



Royal Danish Academy Architecture, Design, Conservation



Royal Danish Academy

THE CONCEPT OF THE ANTHROPOCENE AND THE PLANETARY BOUNDARIES 
CHALLENGE TO RECONSIDER THE MATERIAL BASIS OF OUR PRACTICE



Royal Danish Academy

INDUSTRIALISATION - CHEAP MASS-PRODUCED STOCK 
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I n d u s t r i a l i s a t i o n co m e s w i t h  
a d i sr ega r d for w a s t e a n d
o v e r p r o d u ct i o n .  T h e  bel ief b e i n g  
t h a t if m a n u f a c t u r i n g is c h e a p
e n o u g h t h e n w a s t e is a n e ce s s a r y  
b y - p r o d u ct of e f f i c i e n cy a n d
o p t i m i s a t i o n . W a st e a p p e a r s in
m a n y for m s; in o v e r - p r o d u ct i o n
a n d w a s t e f u l m a n u f a c t u r e ,
in f u n d a m e n t a l l y s u b t r a ct i v e
f a b r i ca t i o n t e ch n o l o g i e s , in over-
e n g i n e e r i n g a n d in our i n a b i l i t y to
r e- ext r a ct m a t e r i a l s on
d i s a sse m b l y .

Linear materialflow s
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We have to think of our material world as 
one we are co-producing through practices 
of growing and harvesting, challenging the 
perception of our surroundings as inert to 
something essentially living.

MOVE FROM A DEPENDENCE ON THE GEOSPHERE OF NON-RENEW ABLE 
MATERIALS TO THE BIOSPHERE OF RENEW ABLES
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TO ANOTHER ARCHITECTURAL IDEAL ...
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CITA PROPOSAL: 
A THREE-PART PERSPECTIVE 

the harvested . . .  
the designed. . .  
the living. . .  

THE HARVESTED
CITA PROJECT: RAWLAM

THE GROWN
CITA PROJECT: PREDICTING RESPONSE

THE LIVING
CITA PROJECT: BIOLUM
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TIMBER
BELONGING TO SILVICULTURAL CYCLES OF SEEDING, GROWING AND  HARVESTING, 
DATES BACK MILLENNIA AND LASTS OVER A THOUSAND YEARS 
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RENEW ED  INTEREST 
FEW  ECOLOGICAL LY  SOUND  BUILDING  MATERIALS  BEING 
RENEWABLE, RECYCLABLE, ENERGY-EFFICIENT AND ACTING AS A CARBON SINK 
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MASS TIMBER
GLULAM AND CROSS LAMINATED TIMBER GIVES NEW  
OPPORTUNITIES 
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ENDLESS FIRST TIMBER HIGHRISES 
Extending the growth model into the future
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FOCUS ON SPECIFIC TREE SPECIES 
TIMBER UNDERSTOOD AS HOMOGENOUS RESOURCE
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TIMBER PRODUCTS  MATERIALLY  INEFFICIENT 
Up To 85% Loss Of Initial Material 

Ramsgaard Thomsen, M., 
Nicholas, P., Tamke, M., Svilans, 
& Tom. (2020). A New Material
Vision. In F. Melendez, N. Diniz, 
& M. del Signore (Eds.), Data, 
Matter, Design Strategies in 
Computational Design. 
Routledge.
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BIOMASS IS A LIMITED RESOURCE 
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IMPACT: AVAILABILITY & ECONOMY

https://www.vox.com/22410713/lumber-prices-shortage
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Ceccherini, G., Duveiller, G., Grassi, G.,
Lemoine, G., Avitabile, V., Pilli, R., &
Cescatti, A. (2020, July 1). Abrupt
increase in harvested forest area over
Europe after 2015 . Nature, 583(7814),
72–77.

Young forrests store 
less carbon than older 

forrests

IMPACTS: DECARBONISATION 
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https://www.dn.se/sverige/fageln-som-blivit-symbol-for-striden-om-skogen/
Lavskrika / Siberian Jay

IMPACT: BIODIVERSITY
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FORREST SUPPLY CHAIN 

WWF and IIASA 2012

Wissenschaftlicher Beirat Waldpolitik. 
Erhöhung der stofflichen Nutzung von Holz 

in Gebäuden im Einklang mit der 
Rohstoffverfügbarkeit – Stellungnahme des 

Wissenschaftlichen Beirates Waldpolitik. 
Tech. rep. Nov. 2018.

In Germany only 4%  of 
the annual timber 

harvest is used for 
building grade timber
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https://www.sodraexperience.com/forestry/welcome.html

Svensk Träbyggnadsindustri LTU &. LU. Färdplan För Industriellt Träbyggande 2020

SW EDEN
2010-2020: 50 MRD. SEK INVESTMENT INTO NEW  TIMBER PRODUCTION FACILITIES

AIM:
BY 2025 - 50%  OF ALL APARTMENT BUILDINGS AND 30– 35%  OF ALL OTHER 
BUILDINGS W ILL BE CONSTRUCTED IN TIMBER
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https://www.sodraexperience.com/forestry/welcome.html

Svensk Träbyggnadsindustri LTU &. LU. Färdplan För Industriellt Träbyggande 2020

HOLZBAU OFFENSIVE BADEN-W ÜRTEMBERG

https://www.holzbauoffensivebw.de/de
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6 Academic institutions

14 Industrial partners

15 Early-Stage Researchers (ESRs)

INNOCHAIN NETWORK

InnoChain
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ESR 2 - PARTNERS

*

Timber contractors (CH)

Architecture practice (SE)

InnoChain

Academic partner (DK)

InnoChain
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Early-stage  
design

Design 
development Engineering

Construction 
documentation Fabrication Assembly

Maintenance 
and operation

MODELLING MATERIALIZING

INDUSTRY 4.0 - THE DIGITAL CHAIN

InnoChain
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THE FORESTRY WOOD PRODUCTION CHAIN

FORRESTRY
FORESTRY-WOOD PRODUCTION CHAIN. Grönlund A. (1992) Sawmill Technology (Sågverksteknik) 
in Swedish. Markyard, Sweden : The Swedish forest industry association., 1992.
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THE DIGITAL FORESTRY CHAIN

FORRESTRY

Collecting Data via Satelite, Air and Terrestial 
Sensors up to Tree level

TREEMETRICS
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THE DIGITAL FORESTRY CHAIN

Harvester as data-gathering and data util ising hub
Komatsu
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THE DIGITAL FORESTRY CHAIN

Computer Vision and CT Scanning allows to optimize cutting  patterns and track individual logs and 
boards from the logyard to the final grading 

MICROTEC
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TREE PRODUCT

THE DIGITAL FORESTRY CHAIN
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TREE TO PRODUCT PROPOSITION

FORESTRY-WOOD PRODUCTION CHAIN

DIGITAL CHAIN
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CITA INNOCHAINTREE PRODUCT

TREE TO PRODUCT PROPOSITION
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Rawlam / CITA Hygroshape / ICD
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Use of naturally grown tree shapes for shipbuilding
Jägerschmid 1828

Use of naturally bend
timber elements

Grossmann 2004

Branch as structural
element

Kirk, 1994

FORREST AS RESSOURCE
CRAFTMANSHIP
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FORREST AS RESSOURCE

Design with found wood / Per Kristian Hanson / CITA.STUDIO 2014
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Identification of tree trunks in 3d Scanned Forrest

Segmentation and Parametrisation of tree trunks Design with found wood / Per Kristian Hanson / CITA.STUDIO 2014

FORREST AS RESSOURCE
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FORREST AS RESSOURCE

Hooke Park - AA
Mollica, Z., & Self, M. (2016). Tree Fork Truss -
Geometric Strategies for Exploiting Inherent
Material Form. In S. Adriaenssens, F. 
Gramazio, M. Kohler, A. Menges, & M. Pauly 
(Eds.), Advances in Architectural Geometry
2016 (pp. 138–153). ETH Zürich.
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FORREST AS RESSOURCE
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FORREST AS RESSOURCE
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FORREST AS RESSOURCE




	Slide Number 1
	Slide Number 2
	Slide Number 4
	INDUSTRIALISATION - CHEAP MASS-PRODUCED STOCK �
	Linear materialflows
	Slide Number 8
	Slide Number 9
	Slide Number 11
	Slide Number 12
	TIMBER
	RENEWED  INTEREST 
	MASS TIMBER
	ENDLESS FIRST TIMBER HIGHRISES �
	Slide Number 17
	TIMBER PRODUCTS  MATERIALLY  INEFFICIENT �
	BIOMASS IS A LIMITED RESOURCE �
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	FORREST AS RESSOURCE
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47

