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Background of the project

The 6 star hotel resort Soneva Kiri is located on Koh Kood, an island in the
Gulf of Thailand. At this unique site, 24H-architecture designed a series
of ecological icons to contribute to Six Senses' high ambitions in design
and ecology. Most prominent is The Children Activity and Learning Centre,
which will provide visiting children a wide range of entertaining activities as
well as raise the level of ecological awareness with them. This Den provides
an Auditorium/Cinema for films, lectures and plays, a library with books on
permaculture and local traditions, an Art room, a Music room and Fashion
room, thus giving children both creative and ecological education while
playing.

Design

The objective for the project was to design a fun an inspiring surrounding
for the children's activities. Inspiration was found in the tropical underwater
world, with it's beautiful coloured corals and fish, of which the amazing manta
ray was chosen as reference for the building's concept. He Den is located at
a rocky slope close to the sea. With its Manta-ray inspired bamboo dome,
perched in an elevated position so as to offer magnificent views, it seems to
launch itself into the bay.

The design adopts all bioclimatic aspects to suits its humid tropical
environment. The open design with the setback floors and elevated rooftop
provide natural cross—ventilation. Similar to traditional Thai houses, the
structure is elevated for a better cross—ventilation. In addition, it's footprint in
the natural surroundings is minimized.

The roof cantilevers up to 8m acting like a big umbrella providing shade and
protection from the heavy rains. The translucent elevated rooftop in the centre
of the building allows natural daylight in the building, limiting the energy
consumption.

Interior

The 4 rooms in the interior are the 'organs' inside the animal. Local rattan was
used to construct these organically shaped volumes and plantation river red
gum wood was used for the floor. In the front, a balcony provides an amazing
view over the resort's bay. The walls of rooms are made from mosquito
netting, clad with bamboo sawdust, red soil, white sand or wood chippings,
giving each room it's own atmosphere and identity. On the inside, the Music
Room is insulated with cellulose insulation and clad with note music.

In the centre, the circular steps of the stairs form a small theatre or cinema
with a rattan chill balcony above, shaped like a blowfish (in thai: pla pakpao).
For the children's safety, all doors and windows are made from acrylic.
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3D model

beam types

Design process

The main challenge of the project was to make a contemporary design with a
traditional material. Therefore, material and design research had to be made
and experts had to be consulted during the design process.

Besides a 3D computer model, a big 1:30 scale model was built helping
designing the bamboo structure. This model was tested in the windtunnel of
Thammasat University in Bangkok, supervised by the engineering company
Ove Arup. Furthermore, Pai Tong bamboo has been tested on tension,
compression, shear and bending in the King Mongkut Institute of Technology
in Bangkok.

Being one of the most experienced bamboo builders in the world, Jorg
Stamm from Eco Bamboo was consulted. Project architect Olav Bruin
joined a bamboo workshop by Stamm in Germany and visited impressive
bamboo structures in Bali which Stamm built over the past years. Bringing
in Stamm's bamboo expertise was crucial in the realization of this project
since bamboo is a very specific building material which is very light and
strong but also vulnerable to termites and climate, if not applied properly.
Therefore, all bamboo has been treated with Boron, a natural salt based
treatment, to protect it from termites and other insects. In addition, 'protect by
design' has been applied by elevating the bamboo minimal 30cm from the
ground and protecting the whole structure from direct rain and UV light by
the cantilevered roof. Rule of thumb is to cantilever the roof 1m for every 2m
height of the wall or column.

Construction

All beams have been generated from a 3D computer model. For making
the curved beams, the individual bamboos have been heated 1 hour in a
specially developed steam oven, after which they were assembled in an
adjustable formwork with a coordinate system, forming each of the more than

beam drawing -

70 individually curved beams.

The structure uses a mix of modern and traditional joining techniques. Due to
the heavy loads in the 12m high and 28m wide structure, bolted joints were
used for the main structure. At these joints, the bamboo has been filled with
a cement injection to prevent the bamboo from splitting. For the secondary
roof— and belly—structure, bamboo dowels were mainly used in combination
with rattan which was winded around the bamboo bundles. The roof consists
of a ceiling of split bamboo with a waterproof membrane on top, covered with
bamboo shingles.

Bamboo

Bamboo is one of the most widely used building materials in the world, but
mainly by poor people. Therefore, it's nickname is the 'poor man's timber
and as soon as people have enough money they will build a house of stone
or concrete.

The aim of the project is to chance the bad reputation of bamboo and inspire
people and architects by showing that it is an amazingly beautiful material
which is also suited for making modern architecture. Besides, bamboo is one
of the most environment—friendly building materials. It can be harvested after
4-5 years when the bamboo is strong enough for structural purposes. Since
the bamboo plant grows new shoots each year, it won't die by harvesting
the 4-5 year old ones. It's a continuous process of harvesting and growing.
This in comparison to a tree which takes over 40 years to grow before being
useful for construction.

The main structure has been made using Pai Tong bamboo (Dendracolamus
asper) in lengths up to 9m and a diametre of 10—13cm. The secondary roof—
and ‘belly’ structure is made from Pai Liang bamboo (Bambusa multiplex)
in 4m lengths and a diametre around 5cm. Both types of bamboo come from
plantations in the neighboring Thai province of Prachinburi.m
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