Architecture, Design and Conservation
Danish Portal for Artistic and Scientific Research

Aarhus School of Architecture // Design School Kolding // Royal Danish Academy

Cocoon
Hagfeldt Hansen, Leif; Kim, Sara

Publication date:
2016

Document Version:
Peer-review version

Link to publication

Citation for pulished version (APA):
Hggfeldt Hansen, L., & Kim, S. (2016). Cocoon: A bamboo building with integration of digital design and low-
tech construction (Extended abstract). Abstract fra ICSA2016, Guimarées, Portugal.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 08. May. 2024 H ARKITEKTSKOLEN AARHUS 4 Designskolen Kolding



https://adk.elsevierpure.com/da/publications/cc3e2ac0-2138-4fa4-af73-9c551f5edb44

‘COCOON’ a bamboo building with integration of digital design
and low-tech construction

L. H. Hansen

Architect maa, Denmark; associate professor, Aarhus School of Architecture, Denmark

S. Kim

Architect, South Korea, visiting lecturer, Aarhus School of Architecture, Denmark

ABSTRACT: COCOON 1 is an architectural case study, with the purpose of investigating the
possibilities of merging contemporary digital design technology with local low-tech building
handcraft on a sustainable level. The investigation is mainly empirical and performed on a cross-
cultural basis to benefit from a mutual learning process.

COCOON I is a climate responsive building in South India for agricultural teaching. It is con-
structed out of local materials; bamboo, palm bark, burnt bricks and granite. The unique design
approach of the building shows that the use of digital design tools enables the investigation of
new qualities in the understanding of local materials. In this case the focus is on development of
arbitrary double curved shapes of a bamboo construction and the formation of local burned bricks.
The building was designed in a collaboration between Danish and South Korean teachers and
students and constructed with CARE School of Architecture and local workers in South India

EXTENDED ABSTRACT

The idea of the project was developed at Studio CONTEXT at the Aarhus School of Architecture
in Denmark. Studio CONTEXT deals with research and teaching in the field of cross-cultural
architecture with an emphasize on mutual learning and an experimental approach to architectural
projects in 1:1 on the basis of a broad contextual understanding of local conditions.

The COCOON I project started after several years of teaching and research in India (Hansen &
Hilberth, 2013). The idea was to develop new design strategies across boarders combining South
Korean and Danish knowledge in cooperation with a local community in India. A cooperation
started in 2014 with professor Byoung Soo Cho and architect Sara Kim from South Korea and the
location of the project was decided under guidance by the CARE School of Architecture in South
India. The decision of the project site fell on the ‘Krishi Vigyan Kendra’, which is a NGO research
and education centre for agriculture situated 20 km southwest of Trichi in South India. The NGO
needed a new alternative space for education.

The designed building COCOON I is a new training building to facilitate agricultural education
for children and existing local farmers. The area of the building is 9 x 17 m. It is build up by a
series of plinths, which form the foundation for the elements of the building. It consists of an
organic shaped split bamboo construction for alternative teaching, with the dimensions 7 x 11 m
and with a max. height of 3.8 m covered by palm bark shingles; a central ‘plaza’ in red burned
bricks for casual meetings and relaxation in close contact with the surrounding nature; and an
ecological toilet with a water purifying bed. Together the elements create a floating and dynamic
space for alternative learning.

The design process of the project was highly supported by the use of computer programs as a
tool to control the curved forms and the elements of the construction. The use of computer pro-
grams developed a freedom to generate double curved forms along with more conventional
shapes. For this purpose, the program Rhino was used in combination with the plug-in T-spline,



which enabled to change the shape of the surfaces quite rapidly to make fast decisions with the
right flow in the working process. Parallel to the process of combining double curved forms and
orthogonal compositions, the studio made a research into the use of appropriate materials for the
building (Brodo, 2014, Conrad & Otto, 1965, Greenberg & Henrikson, 2006, Minke, 2012, Ro-
land, 1965). The starting point for this investigation was to use materials for the building, which
could be found and manufactured within the neighborhood of the construction site.

To enable the control of design, quantity and cost of the construction, the design was then put
into the program of Revit to give a first estimate of the consequences of the design decisions.
Revit was also used to calculate the dimensions of the bamboo construction, which was originally
digitally built up in Rhino on a donut shape strategy. The construction of the split bamboo build-
ing with an aesthetic constructive cross weaving for stabilization found its inspiration through
scale model tests in the design studio and from studies of constructions designed by Auwi Stiibbe
(Minke, 2012) and Frei Otto (Otto, 1972). Later during the building process no sections or eleva-
tions were drawn, but 3D spatial points in a coordinate grid were the decisive factors in defining
the positions of the multi curved bamboo splits in the construction. The process exposes a creative
potential of using the combination of modern digital technology, natural, sustainable materials
and handcrafts in a local environment.

The actual construction of the building in South India had some major challenges. These chal-
lenges were basically founded in the different cultural backgrounds and language groups repre-
sented on the site. In spite of this, working with the final building proved to be a fruitful mutual
learning experience among the participating people.

The result shows a unique approach to construction with bamboo and local materials, where it
is possible to merge new digital techniques with a craftsman’s understanding of materials. The
building proves it is possible to investigate the potentials of local materials and arbitrary double
curved forms in climate responsive bamboo constructions in the future for new sustainable archi-
tectural solutions.
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Figure 1. Exterior and interior view of COCOON I



