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General principles of IBS

1.  Industrial production of components; 

prefabrication; pre-cast 

(under controlled environment, can be in  

factory/site)

2. Labour reduction

3. Open building system – standard components; 

Moduler Coordination:  MS1064



IBS COMPONENTS AND SCORE

 Add IBS Score tables and formula



Untidy construction site



IBS failures



Clean, well organised site



PERLAKSANAAN IBS

 The use of IBS has been made compulsory in the 
construction of public buildings and the adoption 
was supported by the government through 
programmes, incentives and encouragement policies 
stipulated under the IBS Roadmap 2003-2010. 
Despite acknowledging its benefits, the construction 
industry is still not rapidly embracing IBS. This is 
mainly due to its traditional and conservative nature 
where anything new or different faces 
implementation barriers. In addition, there is a lack 
of knowledge to help traditional contractors to 
successfully transform to IBS. 



CRITICAL SUCCESS FACTORS 
(CFSs) 

A  S T U D Y  C O N D U C T E D  B Y  C I D B



The Critical Success Factors (CSFs) to the implementation of 
Industrialised Building System (IBS) > (points 1 -4)

Good working collaboration will solve the problem related to 
complex interfacing between systems and ensure efficient process 
sequence in manufacturing plant and at site (Pan et al2007, Na and 
Liska, 2008; Haas and Fangerlund, 2002).  e.g: Singapore approach

Effective communication channel across the supply chain need to be established 
in order to coordinate the process and deal with critical scheduling from the 
beginning until the project completion (Pan et al, 2008; Blissmas, 2007; BSRIA, 
1998) , e.g: SPB incl (CPM/S-curve), CDM C

Successful implementation depends on organisation ability to expedite learning 
curve  from one project to another (Neala et al2003). Therefore, continues 
improvement and learning can develop company understanding on the processes 
and the principal behind it as the knowledge will multiply as experience mount 
up (Treadway, 2006). Case studies, technical talks, knowledge sharings

Coordination of design, manufacture,transportation, and installation process is 
vital to  the success of IBS (Haas and Fangerlund, 2002; Li, 2006; Vrijhoef et al, 
2002 and Lessing, 2006). 68   QA/QC/Method Statements



The Critical Success Factors (CSFs) to the implementation of 
Industrialised Building System (IBS) > (points 5 – 8)

Key decisions on strategy, application, design, logistic and detail 
unit should be made  as early as possible between all parties 
involved (Gibb, 1999 & Neale et al, 1993). It  should not be used as an 
afterthought, or as a late solution to shorten construction time, but 
rather as an integral part of the design from the earliest possible 
stage of the project (Gibb, 1999 and Blissmas et al 2006). 

Successful implementation requires an experience workforce and technical 
capable in design, planning, organizing and controlling functionwith respect to 
production, coordination and distribution of components (Warszawski, 1999). 

Information and Communication Technology (ICT) is vital and reliable support 
tool to improve tendering, planning, monitoring, distribution, logistic and cost 
comparison process by establishing integration, accurate data and effective 
dealing with project documents (Eichert and Kazi, 2007 and Hervas and Ruiz, 
2007) eg BIM and BEYOND BIM - VR

It requires partnership and close relationship with suppliers and sub-
contractors from the early stage of project sequences (Kamar et al2009; 
National Audit Office Report (2005); Pan et al 2008 & Pan et al 2007). \



The Critical Success Factors (CSFs) to the implementation of 
Industrialised Building System (IBS) > (points 9 – 12)

Extensive planning and scheduling of activities in advance is critical 
in which lead to better project performance, coordination, better 
scope control and ensure smooth project sequence (Haas and 
Fangerlund, 2002). Eg: Well programmed CPM/Scheduling/CDM

Improvement in procurement strategy and contracting is important in order to 
achieve long term success (Pan et al2007 and Pan et al2008). The negotiations, 
procurement and contract should allow the contractors and manufactures to 
contribute their knowledge, experience of design, construction and planning of 
the building. Develop a win-win contracting procedures

Risk Management strategy is important when to offsite to deal with late design 
changes, late payment and contract problem (Housing Forum, 2002 and 
Hassim et al 2008). By assessing the potential cause of delays and disruption at 
all stage of the supply chain, contingency measure can be planned to minimised 
effect of such effort. Broader Risk Management outlooks

It requires emphasis on design and process standardisation and more effective 
use on the concept of repetition. Products are documented in systematic ways 
to ensure that 69everything is repeated in the same manner for installation 
(Mole, 2001 and National Audit Office Report, 2005). Catalogue and PAPs



The Critical Success Factors (CSFs) to the implementation of 
Industrialised Building System (IBS) > (points 13-16)

High demands will be raised on the management of supply chain 
and logistic activities(Lessing et al2005). It needs to be coordinated 
in a manner that allows the constructors gain the full control of the 
process with the intention to improve efficiencies and 
competitiveness (Malik, 2006). Eg Managements off suppliers. 
Kilang to Site>Different supply team ie conventional and IBS ,
they are in different ball game

it also depends on ‘top-down’ commitment and corporate motivation. This in 
return will ensure the right motivation and commitment from the whole team 
(BSRIA, 1998). Incentives, quality circulars, get togethers.. 

Skilled labour which is supported by quality training at all level is essential to 
success of offsite as it is in more traditional form of construction. It requires 
tremendous education and training effort of trades especially people involved 
in those handling, positioning and erecting the finished product (BSRIA, 1998 
and Thanoon, 2003). CIDB / factories certifications, competent staff 

Any ventures need to strategies and business approaches and position in the 
new playing field (Malik, 2006). The management needs to establish clear 
business need in offsite and build strategic plan around it including effective 
combination of cost and production knowledge (National Audit Office Report, 
2005). 



IBS RECIPE : WORKING IN TANDEM,
COORDINATED SYSTEMS



Summary of CSFs study

‘ Strategy, people and process were identified as the main elements of 
the framework. The framework depends largely on the strategy, 
meetings of human capability and capacity, and improvements to the 
process. The enabling factors are Information Technology (IT) and 
continuous improvement. The outcome of this research showed that 
the main problems that are preventing contractors from embracing 
IBS are rarely purely technical in origin. They are more related to the 
organisational strategy and soft issues which underpin the capability 
of the organisation to successfully implement IBS. This led to the fact 
that IBS is best handled as a holistic process and requires a total 
synchronisation of construction, manufacturing and design. In 
addition, factors such as project management, procurement, 
rationalisation, standardisation, repetition, collaboration, integration, 
supply chain partnering, planning, skills and training were found to be 
essential and they need to be carefully considered during the 
transformation process’



IBS talk-talk

 3S…SSS.. Standard, System IBS, Simple (simplicity)– tie IBS
 Top down commitment- start from policy.. IBS complete solution.. 

1.Kilang, developer, contractor.. 2 manufacturer,, 3 manufacture dan
installer dan bina.. Atau: Simpan dulu dan keluar-keluar,  Precaster dan
Installer, Vendor development program (eg cottage industry – eg nak buat
lattice bar sahaja etc),  

 Contractor  lost opportunity:  what government can help the new SMEs
 Skilled labour: IBS, BIM Planner, modeller, etc.. 
 In IBS they are Plants and Production. Kalau people– achitect mesti faham

IBS, kalau designer mesti pakar shop drawings
 Strategies and business approach. Developer kata buat IBS rugi 20%. So 

kena secure numbers (houses) that is break even etc.. 
 Berapa lama boleh dapat return IBS..  



1) Efficient process sequence in factory and at site



 DESIGN (JKR, PERUNDING AND OTHERS)

 PRODUCTION/CASTING/STO
RAGE/  TRANSPORTATION 
(SYSTEM PROVIDERS/CONTRACTORS)

 CONSTN. STAGE –
PREFABRICATING 
/INSTALLATION (CONTRACTORS)

 SUPERVISION –
audit/component 
inspections/General 
requirements (JKR AND OTHERS)

QUALITY ASSURANCE STAGES



QA / QC DI KILANG



KILANG-KILANG PRECAST



QA /QC di Kilang



QA /QC di Kilang



PRECAST PRODUCTS
24
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Singapore approach..















‘Conventional’ practice



Improvement in construction 
technology



C D M



CDM

 Osha (occupational and safety health act) requires for 
projecr below 20mil must have SSS, for project above 20 
mil must have safety and heath officer SHO

 Employ right people (designers, contractors and team 
members) at the right time

 Constrcuction all modes but especailly IBS are high risks 
and accidents will cause delay because  precast 
components in IBS especially requires additional large 
machineries and crainage for lifting and installations.. 
Whose to blame when an accident happen on.. Of course 
the contractor. 

 competent designers and stakeholders



CDM – SAFETY IN MIND













Malaysia government has encouraged the use of Industrialised Building System (IBS) 
construction. IBS is a potential method to improve overall construction performance in term 
of quality, cost effectiveness, occupational safety & health, waste reduction, image and 
productivity. 

 Good site management, planning and control of overall process in project life cycle. This in turn, leads 
to recommendation that experience and well-trained workers are the critical for IBS contractors. 
Project Manager must be able to work with multi trade involved in IBS. Engineers with good 
technical knowledge in analysis, design, manufacturing and construction have the ability to 
produce systematic IBS systems. If the components are skillfully designed, erection can be 
carried out efficiently. Furthermore, complying with good practices in design and construction 
leads to high quality precast concrete structure.

 The integration of IBS components or modules into the building requires the various parties and  
supply chain to cooperate closely. This requires very careful definitions and management of interfaces 
between contractors and suppliers and a good communication channel. It has been suggested that by 
implementing integrated approach in design and construction, fragmentation . gap could minimised. 

 Partnering with suppliers and sub-contractors from the earliest project stages is vital to ensure 
efficient and timely delivery of components and services.

 Components production must also include a commitment to IBS design. Initiating good working 

 Collaboration between design team, manufacturer and project coordinator can identify and deal with 
problem early and push forward improvement in productivity and quality 



Virtual Reality - VR

 But what’s there in it for BIM?
 Imagine walking your clients through the actual life sized model of an on-

going architectural venture of yours.. Or imagine yourself sitting virtually 
inside the model and evaluating every nook and cranny of it… This is 
definitely more fruitful than sitting at your table and zooming into a 15’ 
screen. The acceptance and expansion of VR has been growing 
exponentially. Ever since embracing the idea of VR, the AEC (Architecture, 
Engineering and Construction) sector has benefited a great deal. As per the 
reports, companies began seeing faster project approvals, increased 
positive client interactions and higher client satisfaction. The “what’s 
important” and “what’s not important” checklist can be prepared smoothly 
so as to save valuable time and money for the company as well as the client.

 With all the rapid progress happening, it is not surprising that architects, 
engineers and construction techies are already exploring the length and 
breadth of this technology. There are almost 50+ VR software and 
hardware tools available right now, that can redefine the way BIM is 
implemented and interpreted.



Virtual Reality

 Constructability information at design stage provides 
significant opportunity to improve the effectiveness and 
efficiency of building construction. One important aspect 
of constructability information is the visualization of the 
construction process that will help the designer to 
explore various construction schemes and their impact to 
cost and schedule. ie Virtual reality 3D graphical 
animation system with the database of constructability 
assessment information system. VR animation system is 
designed to provide the users with interactive 
visualization of various predefined of construction 
methods.



 ADD VIRTUAL REALITY SLIDES



JKR products and Issues

 Success factor in design point of view

 Fast production of technical drawings

 PAPs, IBS Catalogues/Guidelines, Specs and Addendum

 How the construction can be executed without delay at site

 Acceptance by our client?-

 SPB, Circulars, Method Statements and Shop drawings 

 Cast on site (focus on quality, roles of designers and QS)

 IBS system – understanding the contribution from each 
components – Safety, Functionality and Buildability

 Workplace safety – Safety procedures, cranes and equipment

 Virtual Construction – displayed for clarity



Pre-Approved System Providers  
Interested Parties (30 suppliers)

etc…

PELAKSANAAN IBS:  PRE-APPROVED SYSTEM PROVIDERS



FLYING FORMWORK SYSTEM – SRI PERANTAU

This system were used since 1984. It was the most

economical and efficient system for the

construction of high rise buildings.

The companies that being implementing the

similar to this type of formworks are:-

1.PASCAL FORMWORK - German

2.SGB - Brittain

3.EFCO FORMWORK - Australia 

PKNS Engineering & Construction Bhd (PECB)



PKNS Engineering & Construction Bhd (PECB)
PLASFORM FORMWORK SYSTEM – 64 UNITS SECTION 7



PKNS Engineering & Construction Bhd (PECB) TUNNEL FORM SYSTEM – 260 unit Kondo Kristal, Section 7, 

Shah Alam 



50 storey NAZA TOWER
doka system (timber panels) 





Formwork support



Formwork-individual panels



Formwork – wall details



General data-fasterners
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BIM and Mechanisation – CIDB CONCEPT
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30 STOREY HOTEL IN 15 DAYS



FOUNDATION



FLOORING ELEMENTS



FIXING OF SERVICES



LIGHTING TESTINGS



TRANSPORTION AND INSTALLATIONS



CONSTRUCTION IN PROGRESS



FIXING OF STAIRCASE AND 
CLADDINGS



FURNITURES AND SHADES



24 HOURS WORKFRAME



EARTHQUAKE RESISTANCE

 ENERGY EFFICIENT 
BUILDING



ECO FRIENDLY COMPONENTS
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MODULAR BUILDINGS
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 THE LARGEST PRECAST PLANT OF THE 
WORLD
Morton Group built a greenfield site to build the 
world largest precast plant with an annual precast 
output that enables the construction of buildings 
with a total floor space of 525.000 m2.

 SOUTH AFRICA



CASTING OF PLANKS – INSTALLING STEEL 
FRAMING





SCANNING OF MOULD

















EARTHQUAKE ZONES















SEISMIC DESIGN FOR BRIDGES AND 

BUILDINGS  

1980s

PENANG BRIDGE

KOMTAR BUILDING, PENANG

SABAH FOUNDATION BUILDING, SABAH

2000s

KLCC TWIN TOWERS
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KLCC

TWIN TOWERS
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OWNER: 
China Central Properties Ltd. (Current owner is RREEF)

ARCHITECT:
Minoru Yamasaki & Associates

PROJECT LOCATION:
Dalian, China

PROJECT SCOPE:
Structural Engineering, Precast Cladding Engineering and Construction 

Engineering

\PROJECT DETAILS:
43-stories, 89,000 square meter, precast prestressed concrete, grade-A 

office tower located near
the city centre of Dalian, Liaoning Province.

CHALLENGE:
This building is located in a high seismic zone on the northeast coast of China

SOLUTION:
Structural design for this building involved precast concrete beams, slab 

soffits and a 

precastconcrete façade and parapet cladding system.

RESULTS:
This project was completed in record time as the precast design allowed 

erection of the building 
structure at a rate of one floor every three days. Completed in 1999.



At 39 stories and 420 ft (128 m) high, 
The Paramount (located in San
Francisco, California) is 
the tallest concrete structure in addition to
being the tallest precast, 
prestressed concrete framed building in
Seismic Zone 4 (a double record). 
It is the first major high rise
building to be braced by an architecturally 
finished exposed precast concrete ductile frame. 
The reinforcement used to create this seismic
ductile frame includes post-tensioning and 
high strength reinforcing
steel. All this represents a 
major milestone in the development of
precast/prestressed concrete. 
The building is basically an apartment
complex, although the lower floors 
accommodate retail space, vehicle
parking and recreational amenities. 
This article presents the design
considerations, construction highlights, 
research and development,
and code approval process that led to 
the realization of this structure.
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SEKIAN TERIMA KASIH


