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Abstract—In construction industry, Bamboo is used traditionally as 
a building material. Bamboo grows three times faster than other 
species which makes it fastest growing woody plant. In general it can 
be ready for construction within five to seven years. It is cost 
effective, aesthetically pleasing, renewal and environmental friendly 
building material. This versatile resource is characterized by high 
strength, low weight and does not required modern tool for 
processing. Also, high elasticity property of bamboo makes 
it prominent building material for earthquake-prone regions. 
Traditionally Bamboo was an integral part of building material in 
entire Southeast Asian region, nowadays due to its abundance and 
availability it gaining attraction all over the world. 
Due to rapid growth in construction industry, usage of modern 
building material has increased which lead to irreversible 
environmental damage. Hence, the need of the hour is to have a 
radical shift from modern building material to sustainable, eco-
friendly and biodegradable building material.  Bamboo, an eco-
friendly and biodegradable, is naturally endowed with load bearing 
mass function, hollow inside and the fibers which run longitudinally, 
making it sustainable building material. 
This paper will focus on bamboo as a futuristic sustainable building 
material, a plant species recognized as a grass, its growing pattern, 
with respect to geographical condition, climate, soil and its 
availability. Furthermore, describes the government policies for 
usage of bamboo in different architecture, pros and cons as a 
sustainable building material. 
 
Key words: Bamboo, sustainable, renewable, building material, 
issues, policy. 

1. INTRODUCTION 

Bamboo is a traditional building material widely used 
throughout the world. It belongs to grass family and in a 
developing country it is considered as the poor man’s timber. 
It is widely recognized as highly renewable and versatile 
resource characterized by high strength and low weight. 
Bamboo is considered as the world’s fastest growing woody 
grass.  It is one of the most important non-timber forest 
resources due to the high socio-economic benefits from 
bamboo based products.  

Since the Industrial Revolution, variety of new 
construction materials have been invented and developed, to 
meet the ever growing needs of people. Every year millions of 
new buildings are being constructed and new construction 
materials are being introduced. With the advent of new 
materials, the older materials were abandoned. Due to global 
warming issues across the globe, people are looking towards 
sustainable building material and technologies for solving the 
problem. the usage  of, bamboo in modern construction have 
been driven by increasing needs for sustainable materials to 
meet rising demand due to rapid urbanization It helps in 
keeping the pace of development without further raising the 
carbon levels. 

Bamboo has been used for centuries as a material for 
construction, furniture, crafts and food, among others. In 
recent years, the use of bamboo has been transformed, both in 
terms of design and products created. Paper industry, 
construction sector, wood substitutes and composites, 
furniture and handicrafts are the major consumers of bamboo 
in the country. 

2. BAMBOO AS A PLANT 

2.1 Features 

Bamboo is a tribe of flowering perennial evergreen plants in 
the grass family Poaceae. It appears in Asian culture for 
centuries and nowadays it expands to western Continents. 
Bamboo is having 1450 species around the world, and appears 
in diverse climates from cold mountains to hot tropical regions 
except arctic Antarctica and Europe. 

Bamboo grows very fast, approximately 7.5 to 40cm a 
day. Even though bamboo can reach up to 35 m high it is not 
considered as a tree or bush. It is called a grass because of its 
extensive underground network. Bamboos underground roots 
(rhizomes) can grow to another stem called clum. The stems 
are jointed, with regular nodes. They spread mainly through 
their roots or rhizomes, which can spread widely underground 
and send off new culms to break through the surface. It can 
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Pie chart in Fig.4 shows the distribution of bamboo across 
India. North Eastern states are in the lead with about 28% of 
the total production. 

 

Fig 4- Distribution of bamboo across India 

There are about 130 species of bamboo found across 
India. The National mission on Bamboo Applications has 
classified bamboo into several commercially viable species. 
Pie chart in fig no 5 explains the different species of bamboo 
in India and its availability Dendrocalamus Strictus and 
Melconna Bambusoides are most commonly used as a 
building material. 

 

Fig 5- Different species available in India 

3. BAMBOO IN ARCHITECTURE  

There is a very old tradition of using bamboo in construction. 
The majority of bamboo used in architecture  relates to the 
rural community in developing countries The methods, 
activities and tools ,used in construction are very simple, 
straightforward and easily accessible. Bamboo in its natural 
condition (as solid culms, halved culms or as longitudinally 
split strips), has been used in almost all parts of house 
construction except for the fireplace and the chimneys. 

3.1 Why bamboo is used as building material? 

Bamboo is used as a construction material due to its diverse 
properties. Important properties are: 

 It is fast growing, renewal, eco-friendly building material 
which is easily available.  

 Tensile strength: Bamboo has higher tensile strength than 
steel because its fibers run axially. 

 Fire Resistance: Capability of bamboo to resist fire is very 
high and it can withstand temperature up to 4000 C. This 
is due to the presence of high value of silicate acid and 
water. 

 Elasticity: Bamboo is widely preferred in earthquake 
prone regions due to its elastic features. 

 Weight of bamboo: Bamboos due to their low weight are 
easily displaced or installed making it very easier for 
transportation and construction. 

 It can be easily bend, give desired shape and provide 
joints to suit the construction. 

 They are cost effective and easy to use. 

3.2 Uses of bamboo in architecture 

Utilization of Bamboo for construction is achieved by 
a structural frame technique which is very similar to usual 
timber frame design and construction. It can be used in 
different ways for roof structure (purlins, rafters and 
reapers)roof covering, flooring, doors and windows, walls, 
ceiling, etc. Different uses are: 

3.2.1 Foundations 

There is very limited use of bamboo in foundation because 
when it is in contact with moisture laden surface they decay 
fast. However, this issue can be tackled to quite an extent 
though proper treatment using appropriate chemicals. The 
types of bamboo foundations identified are: 

a) Bamboo which is in direct contact with ground surface. 
b) Bamboo fixed to rock or preformed concrete footings 
c) Composite bamboo or concrete columns 
d) Bamboo piles 

3.2.2 Walls Construction:  
Bamboo is extensively used for construction of walls and 
partitions. Posts and beams, a part of structural frame work, 
are the main elements of the bamboo wall. It carry self-weight, 
internal and external load. An infill is used between framing 
elements to add strength and stability to the walls. Figure no 6 
explains the different types of bamboo  wall used in 
construction.  

 

Fig 6- Types of bamboo walls 
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3.2.3 Roofing  
Bamboo is one of the best roofing materials and provides 
ample sturdiness to the structure. It is considerably light 
weighted which makes them easy to install. The bamboo 
structure of a roof can comprise of purlins, rafters, battens and 
trusses. Because of its flexibility it is even possible to make 

Various types of lightweight sheltering construction, 
depending on desired size, shape and load 

The simplest form of bamboo roofing consists of a purlin 
and beams, supported on perimeter posts. Halved culms are 
then laid convex side down, edge-to-edge, spanning from the 
ridge to the eaves. A second layer, convex side up, is then laid 
to cover the joints. 

Fig no 7 & 8 explains the traditional Truss King-post and 
Fink trusses with the span of 4 m. 

 

Fig no -7 traditional bamboo King post truss 

 

Fig no -8 bamboo fink truss 

Janssen truss (fig no 9) can be achieved in an 8m span 
using improved jointing with the clum diameters range from 
40-100mm 

 

Fig no -9 bamboo Janssen truss 

 

 

3.2.4 Roof covering 

The bamboo roof covering is integrated part of the roof 
structure. It will provide non-structural function. Common 
roof covering examples are: 

 Bamboo tiles 
 Bamboo shingles 
 Bamboo mats 
 Corrugated bamboo roofing sheets 

 
Bamboo tiles are same as ceramic mission tiles. For 

traditional rood covering, clums are cut vertically into half and 
overlapped.(fig no 10) Bamboo shingles are cut from green 
clums and shaped in traditional tile measurements (30-40mm 
width and 400- 600mm length). Bamboo mats and sheets 
include layers of bitumen and compressed between two mats 
forming covering panel. Then the mats can be fixed to the 
rafters in different layers. These products are strong, 
lightweight and provide good insulation. 

 

Fig no-10  overlaping of bamboo for rood covering 

  

Fig no  11          Fig no 12 
Roof covering  in   Bituminized bamboo mat 

    Traditional houses 
 

3.2.4 Bamboo Flooring:  
Bamboo has been used as an alternative for flooring because 
of its physical similarities to true hardwoods and its properties 
like strength, durability, eco-friendliness. Basic floor structure 
is supported by joists that lay on the beams putted along the 
perimeter of the desired floor. Joist diameters are about 300-
500mm, but depending on the floor area secondary joists of 
diameter 70 mm can also be added.(fig no-13) 
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5.3 Legal, Financial and policy issues 
 Redefining a ‘Pucca house” 
 It should be included in Standard Schedule of Rates and 

National Building Code published by the government. 
 Changing Definition of Bamboo as Tree 
 Special policies & funding for Bambo buildings 
 changes in Housing standards 

 
5.4 Social  issues 
 Substituting common material can reduce the cost up to 

40%. 
 Social acceptability 

 
5.5 Execution  issues 
 Material availability and skill development 
 Pre fabrication. 
 Treatment of bamboo 
 Raising the standards of implementation 
 Elaborate, expensive and inaccurate testing methods 
 Customized design, specification and constructional 

detail. 
 

5.6 Government policies 
Indian government is working at various levels for future 
development of bamboo in the country. National bamboo 
mission is established with the aim to promote the use of 
bamboo at district, state and National level.  

National bamboo mission have some key elements- 
 Research for sustainable Development and new bamboo 

agro-forestry Technique.  
 Raising high yielding bamboo plantation on commercial 

basis in forest and non-forest area. 
 Pest and disease management for bamboo plantation. 
 Capacity Building and human resource development of 

famers, field functionaries and others. 
 new marketing  Strategy for bamboo, establishment of 

bamboo Markets, bamboo bazaar and retail outlets 

 Meticulous monitoring, evaluation, reporting, database 
generation, compilation and analysis 

 Organizing training program to various institute for 
increasing awareness of the material 

6. CONCLUSION 

Bamboo is tradition building material used in rural areas. With 
urbanization usage of modern building material is rapidly 
increasing. To handle the emerging trends and challenges 
posted by modern construction material, the goal is to provide 
cost effective, eco-friendly and sustainable material.to meet 
the challenges of modern era Bamboo is gaining attraction all 
over the world. Bamboo is extremely Strong, durable, 
lightweight & bio degradable material, considered to be a 
sustainable and renewable alternate construction material. 
Along with all these it is a prefabricated product, regrows 
quickly and absorb high level of carbon emission as compare 
to timber.in Furthermore it can be  used in post construction 
decoration, also can be  considered  for pile foundation  after 
suitable treatment. To enhance the usage of bamboo as a 
futuristic sustainable material architects, government bodies, 
and research organizations are working in tandem.  Bamboo 
the sustainable material is most prominent as “NEO-
MODERN MATERIAL IN CONSTRUCTION” 
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