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SOCIAL & CULTURAL CONTEXT

Not just what we designedה

Why and how we realized the projectה



Morning commuteé

You might think Japan is very crowded, with very high population densityé
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Japan 68.4%

Finland 73.7%Sweden 68.7%

Austria 47.3%

Germany 32.7%



Gifu Prefecture 81%

2nd highest in Japan

Public 

Private 

Forest Ownership 

Tokyo

Forest Coverage 



SOCIAL & CULTURAL CONTEXT

 Mountainous and not suitable for modernה
large-scale forestry

 Carpenters tend to be self employed andה
local contractors are often small scale 

Very high forest coverage near siteה

 of single detached houses (60% of all 85%ה

housing type) are built in timber

 People like timber culturally, it needs to beה

visible, tactile, and smell like timber 



Obayashi Corporation, Training Center 

in Yokohama, built in 2022    

Sumitomo Forestry W350, planned for 2041

Height: 350m

VISIBLE USE OF MASS TIMBER



Akita International University Library 

Architect Prof Senda  Engineer: Noriaki Yamada 

ACCUMULATIVE USE OF SMALL DIMENTION TIMBER

Kogakuin University Archery Hall  

Architect: Fukushima+Tominaga, Engineer: Shuji Tada



MAJOR CHALLENGES FOR TIMBER BUILDINGS

FIRE MAINTENANCE

Painting of city fire of Tokyo caused by 

Kanto Earthquake 1923
If not maintained periodically, timber structures deteriorate fast.



Japanese for ñMakeò and ñMaintainò has shared etymology

Make (or build) = ñ Tsuku-ruò

             Maintain = ñTsuku-rouò

To maintain means to make repeatedly and continuously

  

Built environment requires continuous human involvement

 Like traditional Japanese timber structure.



TIMBER STRUCTURE DESIGN JOURNEY

Gifu City Library, Media Cosmos

With Toyo Ito Architects





How do you measure a success of structural engineering?

Connection details give a sense of scale and rhythm of the space.  



COMPETITION & CONCEPT MAKING
Collaboration to develop a shared vision

How the timber structural concept was developed

Structural engineerôs responsibility in materialization 

of our built environment



2010.11.26 When competition started

Architectural concept is ñLarge houseò and ñSmall Housesò



2010.12.06 (10 days later)

It is NOT about structure this time (by Toyo Ito)

Fellow environmental engineer suggested that ceiling height 

difference makes natural ventilation from the sky light more efficient

Ÿ roof shape started to change 



2010.12.09 (About 2 weeks from the beginning)



2010.12.16



6 June 2012

Arup

Proposal on Structure & Sustainability Concept 



Connection Strategy



Structural Study with Physical Models







600mm triangular grid

450mm triangular grid

450mm square grid

900mm triangular grid

Grid Study



600mm triangular grid

450mm triangular grid

450mm square grid

900mm triangular grid

Grid Study



7 layers × 3 direction=  21 planks 5 layers × 3 dir = 15 planks 3 layers × 3 dir = 9 planks

Number of layers vary depending on structural demands

Globe

Roof Light

(openable)

Steel Column 

Timber Roof Section



Local Japanese Cypress used 800m3

Laminar total length about 200 km

Mechanical Grading E70ʾE90ʾE110

120mm x 20mm (Japanese Cypress)

Spacer

Typical Member Buildup 

Section

Laminar

Spacer




