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Bamboo is the ultimate sustainable building material. It is fast growing and absorbs carbon dioxide during its lifetime. Bamboo
grows in most parts of China, notably in Fujian, Zhejiang, Hunan, Sichuan and Yunnan provinces. The use of structural
bamboo will provide a low carbon, safe and affordable solution for village housing and will generate economic opportunities
for the villages. The Oval Partnership has been building demonstration bamboo housing in Yunnan province. The next step is
to facilitate the establishment of a Chinese National Code of Practice for the Structural Use of Bamboo for Village Housing. We
need to conduct further testing of the material and to monitor the performance in use of a prototype bamboo village house.

The findings from the action research become the basis of a report on the Structural Use of Bamboo for Village Housing. We
propose to conduct the next phase of the development of the structural use of bamboo in conjunction with universities and
suppliers such as Cambridge University.

The structural use of bamboo falls into two categories. The first category is the use of natural bamboo poles. The second
category is the use of re—constituted bamboo. This paper focuses on the second category because of its stability, consistency
and potential in permanent structure. As early as 2002, China started to produce and export bamboo plywood planks to
America as formwork for high grade civil engineering reinforced concrete. China has started to export bamboo veneer for major
international projects such as RIBA award winning Barajas terminal in Spain. Partnership made use of the latest technology to
produce reconstituted bamboo poles of 2(inches) by 4(inches) sections to build the first two storey reconstituted bamboo house
in the world. The construction of the house was based on a platform frame (similar to balloon frame), common in Australia and
North America. The researchers at the Kunming University of Science and Technology tested the reconstituted bamboo sample
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to destructions on various aspects such as tension, compression, buckling, etc. The engineers sized the structural members
of the house and designed the connections based on the Canadian Code of Practice for Timber Housing. The house has a
bamboo rain screen cladding system with tongued and grooved bamboo panels.

The bamboo house action research project is located at the Expo INTEGER site, in Kunming, Yunnan Province, China. The two
storey structure is designed for the hilly terrain in the western part of China.

The structure, the external and the internal wall panels are all made of bamboo. The reason why bamboo is used is that it is
probably the most ecological building material around, having a growth cycle of four years, and absorbs carbon dioxide in its
lifetime. Bamboo can be grown almost anywhere in China. Bamboo structure is light and, as a result, more effective in resisting
earthquake than heavy concrete structure. The bamboo house can be constructed by local villagers without the need for
heavy and expensive construction equipment. The technology used in the Kunming INTEGER bamboo house is based on a
rain screen system and sandwich panels which provides very high thermal insulation value. The potential of this technology is
immense. It can provide an affordable and ecological way of building for the new townships and villages in China.

There are over 100 species of bamboo currently popular with manufacturers of furniture, artefacts and bamboo ply in China.
The final strength of the material depends on the species and the manufacturing process. It is necessary to test a wide variety
of species and manufacturing process to define the range that are suitable for structural use. The result will be the foundation
of a bamboo material code. A strategy to derive a design code for bamboo is to start with a code of practice for timber, then
adjust it to suit the special properties of bamboo. Another strategy is to design a code of practice for bamboo from scratch. The
building of a prototype bamboo village house is an important step to test the application of the code in a real life situation. The
researchers will continue to monitor the performance in use of the house for one year after its completion.m
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