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Foreword by Ali Mchumo

Bamboo is one of the fastest growing species on earth, and have
been used in buildings for thousands of years. For example, a Region
of southern Ethiopia, the majority of local farmers still live in jonal bamboo
houses, commonly known as “Sidama” which a 1% of the total housing
in Ethiopia. Bamboo’s relatively lightweight and h1 strength makes it an

excellent construction material, earning it the na
around the world. In Ecuador, an assessment of th
on local buildings emphasized that t|
with bamboo and wood. With the deye epfof modern building technology, the
application of bamboo in modern ¢ n is gradually increasing, from small

I” among architects
of the 2016 earthquake

dwellings to medium-sized public s well as large outdoor landscape

00 EXPO in Hannover, Germany, opened the eyes

he use of fire-resistant bamboo material for

of a new chap®r in the applidation of bamboo as an interior decorative material.

Meanwhilg, id, the “Green School” perfectly combined this envi-
ronmental €

Green Villgge jestic bamboo buildings nearby. Bamboo is now used throughout

ign, including the completed City Life shopping complex in

the background of global bamboo construction development, China, which

S s the largest bamboo forest area in the world, has made significant contri-

comstructions. China produces a large amount of bamboo construction materials every

year and exports them to many countries. For example, the annual export volume of

90% of the total global export trade. In the past 10 years, China has begun to use

bamboo in large quantities in many public buildings and urban environments. For

projects, even involving urban_ infrastfuctur€ construction. The Guadua bamboo
the 230,000 m? cei.ling 0 rid-Barajas Airport in Spain was the starting point
aterial with education for young generations. There is now a

, which was designed by the late Zahad Hadid.
b|{f)n o promote the development of bamboo construction materials and bamboo
China’s bamboo flooring, for which statistics are available, accounts for more than
instance, the indoor and outdoor decorative materials in art galleries, theaters, hotels



2 Foreword by Ali Mchumo

and high-end office buildings, as well as some small public transport facilities, and
even all the outdoor flooring of the Civic Service Center, newly built in Xiong’an
New Area, Hebei Province, all adopt high-durability bamboo materials. In addition,
bamboo, as a structural material, has begun to develop in some small-sized build-
ings, such as 1-3-story bamboo-structured villas and public spaces, more than 90%
of which are made of bamboo materials.

China has also adopted bamboo construction in sustainable rural construction. The
First International Bamboo Construction Biennale was launched in 2016, at which 18
characteristic bamboo constructions were built, making a small remote village®yith
rich bamboo resources a cultural tourism destination featuring bamboo consimiictio
thus greatly improving the income level of locals. Moreover, more and moregyouhg
people are willing to return from the big cities to their hometowns for employfient
and entrepreneurship which provides vitality and a sustainable ex
the future development of the countryside.

2019 with a free full-text e-book issued simultaneously on official Web
site. Through the INBAR platform, these successful stories of ba chitecture in
China have been spread to more than 50 countrie
number of exquisite pictures, non-Chinese-languag
of classic bamboo architecture. INBAR received
partners that encouraged us to publish apaipdated English vetsion for our international
audience of those interested in bambo
policy and standard makers and develo
In the process of updating and tra e Chinese-language version, on behalf
of INBAR, I would like to express My gratittde to Shanghai Research Institute of
Building Sciences Co., Ltd., Internatiorfal Cefitre for Bamboo and Rattan, Tsinghua
University, the Universt ittsburgh, Tsinghua University Press and Springer
Nature for their support.
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Last but not least, I hope that everyone can get useful information from this
book and be inspired to continue exploring the potential of bamboo construction
development around the world.

Dar es Salaam, Tanzania
March, 2021

d Rattan Organisation
(INBAR)






Foreword by Simén Veléz

Colombia and Ecuador, native bamboo has had enor
landscape, but also in popular culture. Unfortunate a stigma attached to
it that it is the “wood of the poor people’ and the poo e ones who most reject
bamboo. For someone in Asia, one does
the food, textiles, in the fibers usedato
making and as temporary supports

Environmental concerns and gl

manner.
consider e
We must bgc re vegetarian.
ook

steel and concrete. The fibers of bamboo are much stronger than steel
equivalent to other high-tech materials. When institutions such as INBAR,

d
@
an‘ar



6 Foreword by Simén Veléz

the academic world, the technology industry and the finance industry become inter-
ested in materials such as bamboo and rattan, revolutions are produced such as those
that are shown in this book and tell us that the future is green.

Bogotd, Colombia 1mon Veléz
March 2021 Chi€f Architect of*Simoén Veléz
Architects



Foreword by Prof. Ying Hei Chui

The world is facing a serious challenge in terms of continued gr HG)
emission through various human actions. It is known that glo hd construction
sector is the third largest emitter of GHG into the atmosphere, ag¢ounting for 12%
of the total emission. Increased use of low carbo and rengwable materials

GHG emission. It is
onstruction over the

in construction will be an effective way to significa
for this reason that wood has attracted worldwid
last decade because it is the only rene
tion materials. Wood also requires si@
less pollutants during the manufactusin
masonry.
Recently, bamboo is also attracting thgfattShtion of designers and architects as a
viable construction material. This is not#Surp g because from a material property
standpoint, bamboo has fany’of the same characteristics as wood. Bamboo offers
even more environmental wood, in that it can produce more oxygen
and biomass than conv trec species. Obviously, bamboo has a long way
to go before ifireaches the same status as wood in terms of its acceptance as a
common . The wood products industry is more mature with
well-estab facturing processes and a regulatory framework that ensures
the quality oducts and that the performance of structures built with wood
irements of building regulations and design standards. By
ison, use of bamboo in construction is still in its infancy.
ortant step in the process of gaining acceptance and recognition of bamboo

gy and emits substantially
, compared with steel, concrete and

S rs and code authorities that bamboo can be used to construct safe, econom-
icaland aesthetically pleasing structures. A good example for bamboo to follow is
the rapid development of cross laminated timber (CLT) as a product for constructing
large and tall buildings. The interest in CLT increased by leaps and bounds about
a decade ago after a few CLT buildings were designed and constructed by early
adopters who believed in the product and persisted with their construction projects
despite limited design guidelines for the product.
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This book, Contemporary Bamboo Architecture in China, is an excellent resource
for anyone interested in bamboo products and structures. The bamboo structures
presented in Chap. 6 of this book, enhanced through the use of professionally taken
color photographs, is a testimony to the creative ingenuity of their designers. These
bamboo structures demonstrate the range of possibilities in architectural and struc-
tural designs with bamboo products. As a structural engineer myself, it is obvious
that some of these impressive bamboo structures presented serious challenges to
structural engineers in terms of performing rational structural analysis. One of the
main features of the book is that the information presented is recent and up-t te.
The structures shown in Chap. 6 were constructed over the last 8 years. a»

I believe this book will have an impact on promoting the use of bamboo
the use of low-cost housing construction, not only in China but also intern
Despite what the title implies, the scope of the book extends b
structures from around the world illustrated in Chap. 6, and the di

products commercially produced, the major types @
codes and standards development and organizatiofis i
and research from around the world. final chap
from a strength—weakness—opportuniq t (SWOTanalysis conducted to eval-
uate the potential of using bamboesin ion of residential, commercial and
institutional structures.

as an excellent referenc earchers, consultant structural engineers, practicing
architects and government dep@rtments responsible for infrastructures.
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Icongratulate INBAR and its collaborating partners in not only taking the initiative
to producing the first edition of the book in Chinese, but also the vision to translate
the book into English, so that a wider audience interested in bamboo structures can
benefit from this excellent publication.

Edmonton, Canada
March 2021

h.D., PEng.,
FCAE, FIAWS
ical Committee 165
Timber St res; NSERC Industrial
hair in Engineered Wood
d Building Systems, University of

Alberta, Canada
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Preface

o
With the largest population in the world, China needs a large ildings
to provide necessary support for people’s work and life. How -scale urban
construction, dominated by concrete and steel, results in increage@carbon emis-

sions and places a burden on energy resources
urban development faces enormous challenges. In r
to explore more environmentally friendly buildi
use of natural building materials is ular amo rbah planners and builders.
However, due to the lack of forest r in China @iid the need to import large
amounts of wood from other countsigs b8 has garnered attention as a natural
native alternative to wood.

China not only has the richest bamboo gesotiices in the world, but also has a deep-
rooted bamboo cultural tradition. How40 maKe rational use of this natural material
so that bamboo architec play its unique role in sustainable urban and rural
construction has become a directign of exploration.

the types jstics of bamboo materials for construction, the development
history an clf status of different forms of bamboo architecture. We go on
to describe]st: , relevant international organizations, research institutions and

duction an

guidance for the development of the bamboo construction industry in

“* China

the first chapter, the main species of bamboo used for construction and the
distribution of resources are presented. Chapter 2 focuses on the introduction of
two types of bamboo materials which are widely used in the construction sector:
full-culm bamboo and engineered bamboo. The chapter introduces each type from
the perspective of three potential uses: structural load-bearing materials, enclosure
and decorative materials and other functional materials. Chapter 2 also introduces
the physical and mechanical properties of these bamboo materials with relevant test

11



12 Preface

methods, as well as the research status of long-term performance, durability and fire
resistance. At the same time, the application and research status of bamboo in other
construction realms are briefly introduced, including bamboo scaffolding, bamboo-
reinforced concrete and masonry, bamboo soil reinforcement, bamboo reinforce-
ment for existing structures, etc. Chapter 3 introduces the development history and
research status of full-culm and engineered bamboo structures. Chapter 4 system-
atically analyzes international standards related to bamboo structures, as well as
the development of China’s current national and provincial standards and industry
and association standards. Chapter 5 briefly introduces the international orgafii
tions, research institutions and production and processing enterprises which

2014 are selected to provide a detailed overview of the use of

rative and structural materials. In order to fully explore the_pot

bamboo architecture. In Chap. 7, the authors apply st
threat (SWOT) analysis to enumerate opportuniti

overcoming challenges are presente

This book seeks to objectively descrj
of the bamboo construction sector i i
or should be implied in any instance.
unique source of reference.

Beijing, China K. W. Liu
Shanghai, China Q. E Xu
Beijing, China G. Wang
Beijing, w F. M. Chen
Shanghai, €hi Y. B. Leng
Beijing, Chin J. Yang

ittsburgh, US K. A. Harries

“\
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Authors’ Note for the Second Edition

This book was originally published in Chinese by INBAR, SRI

2019. This edition is a translation and substantial revision of ome new
information has been added, especially in Chap. 2. Chapter 5 en rewritten
Twenty-one new case studies have been added to @hap. 64The book’s entire content
has been rewritten, and in some cases reorganized, Witk international readership
in mind. This book is necessarily a snapshot in rapidly developing
industry and practice. Revisions were made in fromlate 2020 to mid-2021.
€|
-
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About the Authors’ Organizations

INBAR

NISATION

AND RA I&F \ 2

1 Bamboo and Rattan Organisation
(INBAR) is an intergovernmental develgpmentiorganization that promotes environ-
mentally sustainable d nt using bamboo and rattan. It is currently made up
of 48 member states. In a ecretariat Headquarters in China, INBAR
has five regional offices i cuador, Ethiopia, Ghana and India. Bamboo,

the fast-growing grass plant, and rattan, the spiky climbing palm, can be impor-
tant nature-@lutions to a number of pressing global challenges, for poverty

alleviationygr

tion and eny1 tal protection. INBAR’s mission is to improve the well-being of

producers and
n reséurce base, by consolidating, coordinating and supporting strategic and
research and development.

“\
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18 About the Authors’” Organizations

L\
SRIBS

SRIBS: Established in 1958, Shanghai Research Institute of Building es
Group Co., Ltd (SRIBS) is a state-owned science and technology service om

portation and environment. Developed from a research and
SRIBS has been regarded as a China top 10 green building co

Bridge, etc.

ICBR: Es\* d afi 2000, the International Centre for Bamboo and Rattan (ICBR)
is a non-profitegearch institution affiliated to the National Forestry and Grassland
ini ) in China. The mission of ICBR is to build direct supports
cooperate with INBAR, the first intergovernmental international organiza-
cadquartered in China, for helping INBAR’s better fulfilling its Host Country
Py nfhas well as promoting the sustainability of bamboo and rattan industry
ddvelopment both in China and across the world. ICBR mainly carries out six key
ré&arch fields of bio-resources in preservation, cultivation, improvement, processing
and utilization. Since its establishment, ICBR has made a series of achievements on
biomass materials, genetic science, bio-resources chemistry, resource cultivation and
physiological/ecological studies, green economy, garden flowers and landscape.




About the Authors’ Organizations 19

Tsinghua University: Tsinghua University is one of the most prestigiousﬁd in
ential universities in China. Since its establishment in 1911, Tsinghua Unive as
developed into a comprehensive, research-intensive university, covering 4ci
engineering, humanities, law, medicine, economics, management @nd art. Throu
the pursuit of education and research at the highest level o
is developing innovative solutions that will help solve pressi
and the world. Several faculties, such as architecture, civil engi
ment, focus on frontier issues of future human habitats support er and more
sustainable urban—rural development.

ity of
LPgq urgh

University of Pittsburghy Th€ University of Pittsburgh is a state-related research
university, founded as the demy in 1787. Pitt is a member of the Asso-
ciation of American Uni ), which comprises 63 preeminent doctorate-
granting researgh institutions ifl North America. Since 1846, the University of Pitts-
burgh’s Swal gineering has developed innovative processes and
designs th ed our state, our country and our world. Swanson School faculty

and studen he forefront of developing solutions to create a better future and
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