
Construction Technology & Living Trends
RM15.00
KDN:PP18488/05/2014(033904)

02
2014

ISSUE

Modular

Mechanisation, 
Automation And 
Robotics:
Application for      
Malaysian               
Construction

Adopting Modular 
Construction in 
Malaysia

Design Innovation of 
Duality Adaptable 
House

Seminar on IBS and 
Mechanisation 
2014

Madness

+ BIM: A Paradigm Shift in Malaysian Construction Industry





Ed.
Issue No. 2
2014

6

14

32

14
Seminar on IBS and Mechanisation 2014

Disclaimer:

While every e�ort has been made to ensure that information is correct at the time of going to print, 
Innovacia Sdn Bhd, as a publisher cannot be held responsible for the outcome of any action or decision 
based on the information contained in this publication. The publisher or authors do not give any  
warranty for the completeness or accuracy for this publication’s content, explanation or opinion. 

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form 
without prior written permission of the publisher. Permission is only deemed valid if approval is in 
writing. Innovacia Sdn Bhd through binaTECH owns all rights to contributions, text and images, unless 
previously agreed to in writing. All rights reserved. 

PUBLISHER
Innovacia Sdn Bhd
Gate C, Platform 4
Bangunan Stesen Keretapi
Jalan Sultan Hishamuddin
50050 Kuala Lumpur
Malaysia
Tel :  +603-22 606 303
Fax : +603-22 606 727
Email : info@innovacia.com.my

PRINTER
Hup Lik Printing 
No. 42, Jalan Brunei Utara,
O� Jalan Pudu,
55100 Kuala Lumpur  

Tel:  +603-21 458 043
        
          
Fax: +603-21 487 601
Email : huplik@yahoo.com

Malaysia

In this issue, the theme is about modular/o�site/prefabricated construction or IBS; short formed of 
Industrialised Building Systems. The move towards construction e�ciency through prefabrication 
has now been a global phenomenon. In the South East Asian region, Singapore and Thailand are now 
the leading markets for prefab solutions. The Government of Malaysia too has so far put a lot of e�ort 
in promoting the implementation of IBS in the construction industry. Nevertheless, some industry 
stakeholders are indi�erent of this idea and thus resist toward this change probably due to ignorance 
(lack of idea and awareness or lack of e�ort in understanding the concept) and cost in technology 
transfer due to the initial high cost in implementation. 

Modular Madness

Having said that, CIDB and MBAM have recently joined force in pushing the agenda by organising a seminar on IBS and 
Mechanisation 2014, right before the International Construction Week being �agged o� on 17 September 2014. Besides the 
complication and uncertainties of IBS, the industry is further enriched with discoveries of new sustainable materials such as 
‘kenaf’ for structural applications. The article on this can be found on page 18. Please also read about modular construction 
through shipping containers as well as duality adaptable houses on page 42 and 45 respectively.

We also have an honest observation on the capital city of Kuala Lumpur and all the things that come with it, penned for the 
love of the city by a seasoned writer; all can be found on page 28. And on page 23, there is an article about construction 
contract, written by Mr. Gursharan Singh, a trainer who has in the past dabbled as an audit o�cer in the construction               
industry. On the ‘living’ side, there is a short story about DDD or fondly known as Delicious Detox Delivery on what they have 
to o�er. Last but not least, binaTECH is proud to present an article on BIM; through which the important fundamentals of BIM 
are being shared through an industry-driven publication; at least from the perspective of the Malaysian Chapter of             
BuildingSMART. 

Modular Madness or not, we at binaTECH hope that the construction industry continues to expand in the right direction; 
creating and sustaining wealth for the people and country.

Cheers!
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Mechanisation, Automation 
and Robotics:
Application for Malaysian Construction

The Malaysian government’s vision to be a 
developed nation by 2020 has pushed forward 
the use of  innovative technologies in most 
sectors and industries, including the   
construction  industry.  Through the Economic 
Transformation Programme (ETP), major 
projects launched are expected to provide a 
great catalyst for the  market and the economy. 
There are also various new development  
regions and major infrastructure projects 
under construction or recently completed, such 
as the Iskandar Development Region and the 
LRT (Light Rail Transit) expansion projects 
connecting key areas or towns within the 
country. Under the ETP, major projects will be 
launched and implemented within the next 10 
years, requiring RM1.4 trillion of  which 92 
percent is of  private investment; and seeks  to  
increase  Malaysia’s  GNI (gross national 
income) to RM1.7 trillion [1]. These projects 
may become the platform for increasing the 
use of  automation and highly enhanced plants 
and machineries in the construction industry, 
thus bringing the use of  innovative technolo-
gies to the fore.

Taking this a step further, CIDB is pushing 
forward the agenda beyond the             
implementation of  IBS in manufacturing and 
installation of  prefabricated components 
only, but application should encompass the 
use of  mechanisation, automation and 
robotics within the  process itself. In 
Malaysia, as IBS implementation mostly 
involves prefabrication, the construction site 
has remained very much labour intensive in 
most circumstances. The opportunity for 
greater mechanisation and automation 
through highly mechanised installation 
processes of  IBS components on site is 
usually lost as the majority of  the processes 
are still done conventionally with employers 
relying on a readily available pool of  
unskilled and under-priced foreign workers.

Innovations in most countries are mostly 
driven by the need to find revolutionary 
solutions to problems, such as a shortage 
of  skilled labour, decreasing quality of  
product and processes, inferior working 
conditions, declining productivity and 

[3,4,5]and highlight areas where incentives 
or solutions can be given to industry layers 
in instances most relevant to them. It is also 
important to relate this to application and 
global policies in other countries as 
previously discussed in Phase 1 report on 
Mechanisation, Automation and Robotics in 
Construction [6].

De�nition and Categorisation of Terms

Article by Kamarul Anuar Mohamad Kamar and Ro�zlan Ahmad
Originally published in the seminar notes of
How to Design Precast Structures, 7-8 May 2014

In Malaysia, as a result of  the government’s 
initiative in advancing the use of  innovative 
technologies, the Industrialised Building 
System (IBS) approach is actively promoted 
through several strategies and incentives as 
an alternative to conventional building 
methods. The use of  IBS is widely endorsed 
through the IBS Roadmap effort by the 
Construction Industry Development Board 
(CIDB) Malaysia, with the target of  having an 
industrialised construction industry and 
achieving Open Building which supports user 
participation, industrialisation and                   
restructuring of  the building process. To date, 
at least 291 public sector projects were carried 
out using the IBS method of  construction 
under the 9th Malaysia Plan, constituting a 
total project value in excess of  RM10 billion. 
[2].

increasing costs of   labour and materials 
[3]. One of  the main reasons why innovative 
technologies such as IBS and mechanisation 
are not readily embraced by the participants 
and players of  the Malaysian construction 
industry is in that these problems, such as 
shortage of  skilled labour, that has pushed 
forward the need for these technologies in 
other countries, is not present in the 
Malaysian construction industry scenario, as 
labour is still available in abundant at a 
cheaper price compared to the price of  the 
technologies.

To make these technologies relevant to the 
industry players, including the IBS        
manufacturers, there is a need to reiterate 
on the barriers to mechanisation,               
automation and robotics technologies 
implementation and how to overcome them

Industrialised Building System (IBS) is the 
term coined by the industry and                
government in Malaysia to represent the 
adoption of  construction industrialisation 
and the use of  prefabricated components in 
building construction. IBS is defined as a 
construction technique in which components 
are manufactured in a controlled environ-
ment (on or off  site), transported, 
positioned and assembled into a structure 
with minimal additional site work. Although 
the large numbers of  component are 
prefabricated, the construction is still a 
labour-intensive handicraft.

Types of  Construction Systems (Source: Van Gassel, 2002 [7])

Type of  
Construction 

System

Physical 
Tasks

   Control Tasks in 
Execution  

Control Tasks in 
Management

Traditional • People  
• Equipment 

People  People  

Mechanised  Equipment  People  People

Mechatronised  Equipment  • Computers  
• Telecommmunication  

devices  

People  

Automated  Equipment  Computers•
Telecommmunication•
devices

Computers•

devices
Telecommmunication•

The development of  new construction 
materials; the emergence of  an industrial 
sector specifically for the production of  
construction machinery and equipment; and 
the increasing demand for buildings have 
provided a basis for the development of  
more efficient construction technologies, 
necessitating the move from the traditional 
labour-intensive methods to a more     
industrialised one. The different definitions 
of  construction industrialisation, as cited by 
Ngowi et al [8] include the definition by 
Blachère [9] and Sarja and Hannus [10] 
who defined industrialisation as being       
mechanisation, and added that it is also 
characterised by the technology of  
construction and not the product. Sebestyèn 
[11] considers the industrialisation of  
construction as comprising of  the                
introduction of  new technologies, such as 
prefabrication, or of  modern in-situ 
processes, such as the various uses of  
slip-forms for chimneys, bunkers and silos, 
and the use of  modern framework (“tunnel”  
shutters, etc.) and pre-stressing methods. 
Furthermore, industrialisation is also 
characterised by modern design methods 
that use scientific knowledge about 
structures, building physics, fire, and 
computer technologies.

According to Van Gassel [7], a construction 
system is a technical installation, assembling 
building parts into a building. An installation 
is a collection of  equipment, computers, 
telecommunication devices and people 
working alone or together. Construction 
systems can be classified into four groups: 
traditional, mechanised, mechatronised and 
automated. The category the systems are 
classified into depends on who will be 
performing the physical and planning tasks.
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One form of  industrialisation is prefabrication, 
which is based on   the industrial manufacture 
of  building components off-site or near the 
site. Nowadays prefabrication can take place 
with all structural materials and has been 
successfully employed in the manufacturing of  
houses and multi-storey industrial buildings, 
which have come to be known as portal 
houses, mobile homes, manufactured housing, 
system building, etc. Another form of  industri-
alisation is mechanisation, which is an 
important factor in the technical advancement 
of  construction. Construction machinery of  
different sizes and capacities has been 
developed for different jobs. For several 
categories of  very large construction, or in 
work such as open mining, machines of  a 
unique size and capacity have been designed. 
All the major industrialised countries (AICs) 
have an industrial sector producing construc-
tion machines, manufactured by companies like 
Caterpillar, Deere, Komatsu, etc. After substan-
tial progress in the use of  machines, the 
construction industry has begun work on the 
introduction of  robots which are being applied 
to an increasing number of  construction 
processes, e.g.,  excavation and moving; 
slip-form processes; and tunnelling and 
underwater work. [8]

As a result, the degree of  industrialisation 
should be an indicator for measuring the level 
of  industrialisation adoption in construction. 
The categorisation also represents the 
maturity of  industrialisation adoption. Accord-
ing to Richard [12], five degrees of  industriali-
sation can be identified, mainly by extrapolat-
ing from  what is going on in other industries 
such as manufacturing and automotive. In 
theory, the degree of  industrialisation is as 
follows:

• Prefabrication is a manufacturing 
process that generally takes place at a special-
ised facility, in  which various materials are 
joined to form a component part of  the final 
installation
• Mechanisation comes in whenever 
machinery is employed to ease the workload of  
the labourer. It is a condition of  having a highly 
technical implementation or the act of  
implementing the control of  equipment with 
advanced technology; usually involving 
electronic hardware
• Automation is a situation when the 
tooling (machine) completely takes over the 
tasks performed by the labourer; that is 
automation replaces human workers with 
machines

• Robotics comprises the ability of  the 
same tooling which has the multi-axis 
flexibility to perform diversified tasks by 
itself. This allows the mass-customisation 
concept
• Reproduction implies that the research 
and development of  innovative processes 
are truly capable of  simplifying the produc-
tion process

The first four degrees are still under the 
influence of  the traditional methods of  
building. Prefabrication aims rather at the 
location of  the production while the next 
three degrees (mechanisation, automation 
and robotics) aim at substituting labour with 
machineries. Further progress is needed for 
the industry  to move from prefabrication to 
the higher level of  industrialisation to 
achieve the main objective of  IBS; that is, 
reduction of  foreign labour. Furthermore, 
the implementation of  higher modes of  
industrialisation will increase efficiency, 
safety and productivity, whereby all tasks will 
be performed by machinery, equipment and 
robots.

There is an assumption that most of  Industr-
ialised Building System (IBS) manufacturers, 
registered under the Assessment of  IBS 
Status Company (AIS) by the Construction 
Industry Development Board (CIDB) and 
Registered IBS System Provider (RISP) by 
Public Work Department (PWD) are still 
practicing prefabrication, where compo-
nents are prefabricated using predeter-
mined moulds at factory or onsite. There is 
a lack of  effort to move the              prefabri-
cation operation into a higher level of  
industrialisation (mechanisation, automation 
and robotics). The aim of  the recent IBS 
Roundtable was to identify the current 
practices of  mechanisation performed by 
IBS manufacturers in Malaysia that is 
needed to help CIDB chart the way forward 
to encourage mechanisation adoption in 
Malaysia.

Core Concepts of Mechanisation,                    
Automation and Robotics

As the degree of  industrialisation in any 
building process moves forward from 
prefabrication to mechanisation, automation 
and robotics; there is a need to recognise 
the inter-relationship and differences 
between the characteristics of  traditional 
construction technology in-use within 
conventional construction with that of  
construction automation and robotics 
characteristics. This in turn would create 
better understanding on how traditional and 
innovative technologies fusion can take 
place to better facilitate the use of          
mechanisation, automation and robotics 
technologies in the construction industry.

Construction Technology Characteristics

Degree of  Industrialisation (Source: Richard, 
2005 [12])

The construction of  any facility involves 
different stages of  the construction 
process; from site preparation and 
earthworks; construction of  substructure 
and superstructure; through to painting and 
finishing works. Within these stages, other 
works include concreting works; assembly 
of  frames for beams and columns; 
construction of  wall enclosures using a 
variety of  materials; installation of  doors 
and windows for openings; finishing works 
for walls, ceilings and floors; and installation 
of  services for the constructed facility.

Traditionally, the construction technologies 
in use for these construction stages are 
mainly labour intensive, with the possible 
exceptions of  earthworks, assembly and 
lifting or positioning of  components, 
concreting, and finishing works; where a 
number of  equipment might be used to 
mechanise the process such as excavators 
for earthworks or cranes for lifting. Also, in 
some of  these areas, other than the heavy 
and dangerous work, such as for structural 
steelwork positioning, the construction 
tasks performed are usually repetitive, 
which could benefit from greater use of  
mechanisation and automation. Contractors 
can also reap the benefits through econo-
mies of  scale if  the machineries are used 
many times in different projects. It is within 
these areas, where a degree of  mechanisa-
tion is already in place,  that infiltration of  
automation and robotics technologies into 
the construction work-site may be 
augmented.

Reproduction

Robotics

Automation

Mechanisation

Prefabrication

DEGREE OF INDUSTRIALISATION

Another area that maybe relevant, is the 
development of  a modular building design that 
fully utilises off-site prefabrication,                 
transportation and on-site assembly. An example 
of  this is the FutureHome project, developed as 
part of  the Intelligent Manufacturing Systems 
(IMS) global programme involving over 250 
companies and over 200 research institutions 
across Australia, Canada, the European Union 
(EU), Japan, Switzerland and the United States. 
Modular building development has been applied 
extensively across Eastern Europe, Germany, 
Japan and in some other countries. However, 
there are three main problems to modular 
buildings, including quality of  the modular 
houses; flexibility in the design; and robotic/ 
automatic on-site assembly of  modules. 

In the FutureHome project, the Integrated 
Construction Automation (ICA) concept was 
developed, where the design, planning, and 
on-site robotisation stages of  house-building 
construction was integrated under common data 
and concept, to address these disadvantages.
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Fusion of Traditional and Innovative
Technologies

Construction Automation and Robotics 
Technologies Characteristics
According to Slaughter the characteristics 
of  existing automation and robotics 
technologies specifically developed for the            
construction industry. Her research sample 
consisted of  85 technologies, collected on 
approximately 20 attributes. The emerging 
patterns highlighted include opportunity to 
adopt, perceived benefits or costs, complex-
ity of  adoption and  complementary 
changes.

According to her research, for opportunity 
to adopt, the largest proportion of  
technologies in the sample (39%) is applied 
during the structural phase, which includes 
placement of  steel, concrete, masonry and 
timber elements. The second largest 
proportion of  the technologies (28%) is 
applied during the phase of  interior finish, 
which includes constructing interior non 
load-bearing walls as well as painting, 
fireproofing, and other tasks. In addition to 
the different construction phases, the 
construction process utilises many different 
types of  building materials. The technolo-
gies in the sample have been developed to 
make use of  most of  the major structural 
building materials, with the majority of  the 
technologies working with either concrete 
(40%) or finish material (25%).

In perceived cost and benefits, it was found 
that 85%  of  the technologies in the sample 
perform either dangerous or strenuous task 
or both; as improved safety is seen as a 
benefit. In another area, control  systems 
which  guide how the construction task is 
performed can provide benefits throughout 
the work performance time, while control 
systems for navigation can decrease costs 
associated with positioning the equipment. 
Strong interest exists to reduce the need for 
human intervention in repetitive tasks or 
dangerous conditions, as is evident in the 
34 technologies which used computer-
based systems for both navigation and 
control functions.

In complexity of  adoption,  some tasks are 
performed in three-dimensional space, such 
as structural work, while others are 
performed on the vertical and horizontal 
surfaces of  the structure, such as interior 
and exterior work. Of  the sample, 68% 
perform geometrically less complex tasks,

working on two-dimensional planes, with the 
majority (59%) performed within an orderly 
environment where the site is more orderly 
and refined. Also, the great majority of  the 
technologies (85%) focus on a single task 
as  the applicability of  a technology to 
multiple tasks greatly increases the 
complexity of  the machinery, its operation, 
and its production. The degree of  repetition 
and regularity of  the structural layout and 
materials are also factors which facilitate the 
application of  technologies through the 
simplification and control of  the construction 
site or process. Almost 73% of  the sample 
use standardised materials which are either 
modular units, such as ceiling panels, or 
regular and consistent in composition, such 
as concrete or paint.

The complementary changes that could be 
required in using a technology include the 
design of  the facility, and the modification of  
materials. Although many construction 
technologies would benefit from considera-
tion during the design phase, most of  the 
technologies in the sample (75%) do not 
require explicit design consideration, with 
80% of  the technologies that did influence 
design used during the structural phase of  
construction. The influence of  the technolo-
gies in terms of  modification to materials 
might include dimensional change, special 
connection and application methods, or 
increased material tolerances.

In order for innovation to take place, there is a 
need to examine how traditional approaches 
can be synthesised with new technologies, in 
order to attain the most efficient way possible 
of  performing tasks. The overlapping an be 
minimal, in that only a small percentage of  the 
new technologies are taken on board, to aid or 
make  employing the traditional process more 
efficient; or it can be total, in that the whole 
approach to the process or system is 
overhauled to make way for the new technolo-
gies. The Merriam-Webster Online dictionary  
defined innovation as the introduction of  
something new or a new idea, method or 
device. Innovation in construction, therefore, 
happens when  new ideas are developed, and 
then initiated within the  construction process. 
The successful exploitation of  the new ideas 
introduced into the construction process 
brings about innovation, and can be in the 
forms of  a new product, new method or new 
process.

Kim et al in their research investigated the 
demands for innovative future construction 
technology based on the strategy of  technol-
ogy fusion. For the successive fusion of  
different technologies, it is necessary to 
develop systematic research strategies that 
consider variable issues such as how to define 
the area for technology fusion, how to estimate 
the marketability of  new technologies, and how 
to apply the new technologies.

It can be construed from the characteristics of  the technologies discussed above, and the 
overlapping of  the traditional and new technologies in terms of  technology fusion, that the 
prospect for implementation of  automation and robotics technologies may be more 
widespread for some stages of  the construction process, as compared to others. However, 
these factors should not be looked at in isolation as the other phases of   construction, such 
as design, also play an important role in facilitating the adaptation of  these technologies on 
to the work site. In terms of  design considerations, the concept that would facilitate the use 
of  automation and robotics technologies include:

• Modular or standardised components
• Ease of  component assembly (in terms of  jointing, size and weight of  components etc.)
• Regularity in design and materials
• Simple tasks
• Repetitive tasks

Review on the Characteristics and Technology Fusion

On-site construction stages facilitating automation and robotics 
technologies

In their survey of  157 participants of  
experts from construction companies, 
academia, government supported research 
institutes, and government agencies, the 
results of  the analysis showed that the 
evolution of  the technology fusion will be 
driven by the development of  the technol-
ogy, especially “clean (environmental 
friendly) construction” (71.3%) and “new 
material with nano technique” (61.1%). 
These technical trends were sequentially 
followed by the social and environmental 
trends such as “adequate budgeting” 
(53.5%), “research through strategic 
planning” (48.4%), and “joint research by 
multi-disciplines” (47.1%). Han et al [17] in 
their paper discussed in depth various  
research  planning  methodologies for 
technology fusion-based research in 
construction, especially for the interdiscipli-
nary approach of  technology development.

Investigating areas where technology fusion 
is most likely to happen in construction can 
assist in identifying the areas where 
automation and robotics in all probability 
will be most relevant. These technology 
areas may include phases of  construction, 
such as adopting a greater percentage of  
innovative technologies during the design 
phase, as compared to the construction 
phase; or it can be in terms of  the construc-
tion process itself. Some construction 
processes such as installation of  building 
components are easier to automate as 
opposed to,  say,  substructure or building 
foundation works. In this case, the drive to 
innovate is facilitated by the relatively 
straightforward technological process that 
is already in place within this area. [3]

binaTECH :  With more than 200 projects were carried out in the past using IBS technology, it is a high time now for developers in the 
construction industry to learn one or two things about this modular system as it presents a much-needed shift in e�ciency, innovation 
and productivity.
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Free Site Report Mobile App

This cool app replaces the 
traditional site report form which 
has to be prepared daily by the 
site supervisor;
whether it is for architectural, 
civil, structural, mechanical or 
electrical category of works.
Users can easily add photos, 
locations & other info and email 
the report.
This app makes site reporting 
easier by simplifying the data 
input and submission processes.

Download it FREE now from our 
Google Play store - "Innovacia 
Mobile".

www.innovacia.com.my

I prefer drawing 
to talking. 
Drawing is 
faster, and 
leaves less 
room for lies.
Charles-Édouard Jeanneret-Gris (Le Corbusier)
Architect, designer, painter, urban planner, writer, developer 
of Modular Coordination.



In line with growth and expansion of Malaysian Construction industry, Construction Industry 
Development Board Malaysia (CIDB) and Master Builders Association Malaysia (MBAM) 
organised a one-day seminar recently entitled IBS and Mechanisation 2014 on 28 August 2014 at 
Putra World Trade Centre, Kuala Lumpur. 

Seminar on IBS
and Mechanisation 2014

The event has brought local and international experts to talk about 
new technology available for building industry and best practices 
in IBS. The objectives of the seminar are to provide a platform for 
all related stakeholders to network, share experiences and success 
stories at both local and international levels. The seminar would act 
as a catalyst to move the IBS value chain up to the next step from 
the current Prefabrication stage to Mechanisation. 

The important part of the event was the presentation by the local 
and international speakers on the topics that was considered 
critical to the development of IBS in this country. The papers 
presented were as follows:

1. 

2. 

3. 

4. 

5. 

6. 

In brief, the seminar was a fruitful affair, bridging the professionals 
with some iconic names in the industry by allowing them to share 
their wealth of experience in shaping up the industry through 
various means.

Paper 1: The Global Perspective on IBS by Ir. Dr. Kamarul 
Anuar Mohamad Kamar of Lafarge Malaysia
Paper 2: Accelerating IBS Adoption through Industry and 
Academy Collaboration by Mr. Ioannes Tang Yu Hoe, 
University of Nottingham
Paper 3: Overall Benefits of Using Composite Steel         
Structures by Tan Sri AK Nathan of Eversendai Group, 
Malaysia
Paper 4: Introduction of Sekisuiheim as Modular Housing in 
Japan by Mr. Yujiro Hamada of Sekisui Chemical Co. Ltd, 
Japan.
Paper 5: The Pinnacle @ Duxton Singapore by Mr. Khoo Peng 
Beng, ARC Studio Architecture + Urbanism, Singapore
Paper 6: 30 Storey Hotel Constructed in 15 Days @ T30 Hotel, 
Hunan, China by Mr. Zhang Ziyi, Broad Group China   
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POTENTIAL OF

NATURAL FIBRE COMPOSITE 
FOR STRUCTURAL APPLICATION IN

CONSTRUCTION INDUSTRY: AN OVERVIEW

Article by Muhammed Asra� Abdul Rahman, Zuhairi Abd Hamid and Hazizan Md Akil

The usage of sustainable materials in 
construction industry has recently gained 
much attention due to recent landmark 
rulings related to environmental issues. 
Utilisation of the new generation of 
materials has now become a necessity in 
replacing or partially replace existing 
conventional materials and methods in 
construction.

A lot of studies and surveys have been 
done on the use of natural �bres in 
construction and building applications. 
These alternative resources received 
strong interest mainly in the developing 
countries. For example, a study by M.A 
Samarai [1] in the late 80’s mentioned 
about the use of bamboo as reinforce-
ment in concrete by Canadian researchers, 
water supply pipes in Tanzania, durability 
for roo�ng in the Netherlands, cellular 
concrete mixed with rice husks in 
Argentina and the usage of sisal �bre in 
cement paste and mortar by Brazilian 
researchers.

Natural �bre composite systems have 
recently gained a lot of attention among 
researchers and developers. These new 
tropical material-based composite 
structures also receive great demands in 
European countries due to its 
environmental-friendly bene�ts. Sustain-
able materials for structural and construc-
tion applications are now being widely 
applied in Asian countries such as China, 
Hong Kong, Singapore and Malaysia; for 
small structural components in 
lightweight applications for buildings and 
low cost housing.

Building can signi�cantly consume [2]:
• 50% of all resources used globally
• 45% of all energy generated through 
heating, lighting and ventilating of 
buildings, and further 5% during 
construction
• 40% of water used globally through 
sanitation and other uses in buildings
• 60% of prime agricultural land lost to 
farming
• 70% of global timber products

As such, current construction materials 
derived from extraction, productions and 
manufactured elements, such as steel, 
aluminum, cement etc, therefore become 
huge contributors in damaging the 
environment. Thus, it is important for us to 
utilise the natural crops and agriculture 
resources in developing and making use 
of the alternatives.

Modern Methods of Construction
van Wyk (2006) continues to present his 
reports with new technologies, construc-
tion products made from renewable 
materials, intelligent elements, 
standardised, pre-assembled components 
and advanced materials; required to 
deliver the high performance buildings 
demanded by the users.

It is time for the industry to be capable in 
producing e�ective, e�cient and 
sustainable infrastructures. 
Manufactured-type approach to construc-
tion and the use of bio-nano technologies 
will be popular in the future. Construction 
industry needs to move forward and fully 
utilise the natural materials that can o�er 
improved performance in building and 
construction activities.

Research, Development and Innovation 
(RD&I) in Support of Economic Growth
A non-food use of crops relies on scienti�c 
research studies in both science and 
industrial technology. It will require 
research and innovation strategies at each 
and every stage of design and production. 
Therefore, (RD&I) must build the strategic 
priorities to support the economics of 
natural crops.

The agenda to support and promote 
natural �bre composites as structural and 
sustainable components in construction 
sector should be widened. The engage-
ments between universities/research 
institutes and agriculture/agro-processing 
units through the RD&I of technology and 
knowledge have to be increased. The 
Government needs to construct and 
leverage a new platform of bioscience 
applications in manufacturing crop-based 
construction products; a combination of 

INTRODUCTION

Llewelyn van Wyk has tabled his views 
and research case study [2] during the 
Sixth International Conference on 
Composite Science and Technology 
(ICCST/6) on 22-24 January 2007 in 
Durban, South Africa. What we can learn 
and adopt from his reports:

Sustainable development
We are in need to promote industry 
activities for sustainable construction and 
�nd feasible policy and technology to 
trigger construction sector to meet 
human settlement goals; avoiding 
harmful side e�ect on human health and 
nature.

VIEWS AND CASE STUDY

high value products with relatively 
low-value agricultural products that may 
be grown into large scale.

This will include the use of natural 
crop-based materials in construction and 
focusing on [2]:

• Advanced materials
• Product technologies
• Production technologies
• Logistic
• Cleaner production technologies
• ICT in manufacturing
• Small-and-medium enterprise develop-
ment
• Metrology

Immovable Asset Performance
As mentioned in the previous case study 
and according to van Wyk (2007), 
renewable and natural construction 
products yield improved product 
performance across a wide front; includ-
ing thermal transmission values, moisture 
retention and resistance, allergic 
reactions, product stability and ability to 
be recycle and reused. Hence, the usage 
of natural �bre as structural components 
will provide bene�ts in terms of perfor-
mance per weight-ratio. It is due to its low 
density but good mechanical properties 
compared to conventional reinforced 
glass �bre and mild steel.

Therefore, this development 
(bio-composite technology/products) in 
construction sector is envisaged to 
support Industrialised Building Systems 
(IBS) in remodeling the construction 
industry; as what the iron and steel 
industries did in the last industrial 
revolution.

"Construction 
industry needs to 
move forward and 

fully utilise the 
natural materials 

that can o�er       
improved             

performance in 
building and       
construction          

activities."
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Thus, in order to overcome this environ-
mental problem, many research studies 
have been done with various natural 
�bres (as mentioned above) as reinforce-
ment with biodegradable polymer as 
matrices for biodegradable composites. 
These would include [6-12]:
(i) kenaf-reinforced biodegradable 
composites,
(ii) use of hemp and �ax in composite 
manufacturing,
(iii) fatigue evaluation and dynamic 
mechanical thermal analysis of sisal �bre 
thermosetting resin composite,
(iv) fracture properties of bamboo,
(v) �bre texture and mechanical graded 
structure of bamboo,
(vi) mechanical properties of short-�ax-
�bre reinforced compound,
(vii) natural �bre reinforced polyurethane 
microfoams,
and many more.

Automotive industry has recorded a very 
steady growth on the usage of NFC as an 
alternative to man-made �bres such as 
the glass �bre. Some of NFC's advantages 
could be applied equally to construction 
sector, due to [2];
• comparative weight reduction of 10-30% 
in comparable parts,
• good mechanical and manufacturing 
properties,
• relatively good impact performance with 
high stability and minimal splintering
• occupational health and safety advan-
tages in assembly, handling, compared to, 
for example, glass �bre with its associated 
respiratory implications,
• no emission of toxic fumes when subject 
to heat,
• good ecological credential as sustainable 
raw material resources,
• superior environmental balance 
between material and energy uses, and
• cost advantages compared with 
conventional constructions.

The use of natural fibre/crops is subjected 
to the geometry of the �bres. The long 
�bres such as hemp, cotton and kenaf 
(recently, produced by Kenaf Eco Fibre 
Italy SPA) are traditionally used for high 
value textile industry. Meanwhile, the 
short �bres are generally used for pulp 
and paper industry; and also for animal 
feeds. It includes cassava leaves, barley 
�bres, soya beans, cannavalia beans, citrus 
and pineapple pulps, waste bananas, 
sweet potato tubers and sugar canes [13].  



Fig. 6 Cameron Highlands’ rusty tower stair
(Source: Johnny Jet’s Travel Blogs)
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Key Variables Frequencies Percentage % 
Cost 16 26.2 
Time 10 16.4 
IT (Software, hardware, computer) 14 23.0 
Readiness 9 14.8 
Knowledge 5 8.2 
Technology 5 8.2 
Information 2 3.3 
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Preparing Indonesia's 
construction industry to thrive in 
the ASEAN economic community
5-7 November 2014 | Jakarta Convention Center

KI’14 is held in conjunction with Indonesia Infrastructure Week 2014 Events. Other participating events include

KI'14 Media Partner

For more information visit 
www.constructionindonesia.com
or call +62 (0) 21 391 3037

IIW’14 Official Airline

Win round trip flights for 2! 
Visit www.fly.aaindo.com for details

Held in conjunction with

Hosted by

Ministry of
Public Works

Construction Services
Development Board

Sponsored by IIW"14 Official AirlineIIW'14 Official ICT Partner

Organized byIIW'14 National Media Partner KI'14 Offcial Media Partner

KI’14, the 12th annual Konstruksi Indonesia exhibition, is the 
national platform for construction machinery, materials, and 
technology industries.

• Thousands of qualified trade visitors from the public and 
private sector

• Establish a presence in the rapidly expanding Indonesian 
construction marketplace

• Generate new business leads
• Meet principal government officials and leading contractors
• Learn about latest national policies and regulations
• Network with project planners, buyers, and suppliers
• Win new business within Indonesia’s USD 330 billion 

national infrastructure agenda

The exhibition offers an unprecedented opportunity for the public 
and private sector construction communities to meet, exchange 
information and technology, and to find new business 
opportunities that support the construction sector across the 
Indonesian archipelago.


