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What is IBS? 

Industrialised Building System: 
 
• Components manufactured in controlled environment 

(either on-site or off-site) 
• Rest of the world: Pre-fabricated/Pre-fab 

Construction, Modern Method of Construction & Off-
site Construction 



IBS Types in Malaysia 
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Advantages of using IBS 

• Save construction time 
• Quality control 
• Optimum use of materials 
• Minimal use of workers on-site 
• Special texture and design components 
• Consistencies in building construction 



Advantages of using IBS 

• Cost effective 
• Structural strength 
• Saving in formwork on-site 
• Organise, clean and safe construction site 
• Minimum environmental impact 



IBS Issues 

Utusan 
Malaysia 

Online 



IBS Issues 

The Star Online 



IBS Roadmap (2003 – 2010) 



IBS Roadmap (2011 – 2015) 



List of Public University 

Category Public University 

Research 
University 

Universiti Malaya (UM) 
Universiti Sains Malaysia (USM) 
Universiti Kebangsaan Malaysia (UKM) 
Universiti Putra Malaysia (UPM) 
Universiti Teknologi Malaysia (UTM) 

Comprehensive 
University 

Universiti Teknologi MARA (UiTM) 
Universiti Islam Antarabangsa Malaysia (UIA) 
Universiti Malaysia Sabah (UMS) 
Universiti Malaysia Sarawak (UNIMAS) 



List of Public University 

Category Public University 

Focusing 
University 

Universiti Utara Malaysia (UUM) 
Universiti Pendidikan Sultan Idris (UPSI) 
Universiti Tun Hussein Onn Malaysia (UTHM) 
Universiti Teknikal Malaysia Melaka (UTeM) 
Universiti Malaysia Perlis (UniMAP) 
Universiti Malaysia Terengganu (UMT) 
Universiti Malaysia Pahang (UMP) 
Universiti Sains Islam Malaysia (USIM) 
Universiti Sultan Zainal Abidin (UniSZA) 
Universiti Malaysia Kelantan (UMK) 
Universiti Pertahanan Nasional Malaysia 
(UPNM) 



List of Public University 

Category Public University 

Public 
Universities 
offering Civil 
Engineering 

Universiti Malaya (UM) 
Universiti Sains Malaysia (USM) 
Universiti Kebangsaan Malaysia (UKM) 
Universiti Putra Malaysia (UPM) 
Universiti Teknologi Malaysia (UTM) 
Universiti Teknologi MARA (UiTM) 
Universiti Islam Antarabangsa Malaysia (UIA) 
Universiti Malaysia Sabah (UMS) 
Universiti Malaysia Sarawak (UNIMAS) 



List of Public University 

Category Public University 

Public 
Universities 
offering Civil 
Engineering 

Universiti Tun Hussein Onn Malaysia (UTHM) 
Universiti Malaysia Perlis (UniMAP) 
Universiti Malaysia Pahang (UMP) 
Universiti Pertahanan Nasional Malaysia 
(UPNM) 



Public University 

Research University APEX & Research 
University 



Public University 

Focusing University Comprehensive 
University 



Structural Design Courses in University 

Course Year UTM UKM UPM USM UM 

Y
EA

R
 2

 

Core IDP I - - - RC Design 

Y
EA

R
 3

 Core RC Design I RC Design 
Structural 
Design I 

RC Design I 

Core 
Steel & Timber 

Design 
Steel Design 

Structural 
Design II 

RC Design II 
Structural 

Steel Design 

Core IDP II - - - IDP II/III 

Y
EA

R
 4

 

Core RC Design I - 
Civ. Eng. 

Design Project 
Structural 

Steel Design 
- 

Core - 
IDP I 

 
- 

Pre-stressed 
Conc. Design 

Advanced 
RC Design 

Core IDP III IDP II - IDP 
Capstone 

Design 
Project 

Elective - IBS Design - - - 



Structural Design Courses in University 

Course Year UMP UTHM UniMAP UiTM 

Y
EA

R
 3

 

Core RC Design I RC Design I 
Concrete Building 

Design I 
RC Design 

Core RC Design II RC Design II 
Concrete Building 

Design II 
- 

Core - 
Steel Building 

Design 
- 

Y
EA

R
 4

 

Core 
Steel & Timber 

Design 

Structural Steel 
& Timber 

Design 
- 

Structural Steel 
Design* 

Core - - 
Industrialized 

Building System 
Pre-stressed 

Concrete Design* 

Core - IDP IDP IDP 

Elective - IBS Design - - 

* Majoring in Structure 



Structural Design Courses in University 

Course Year UIAM UMS UNIMAS UPNM 

Y
EA

R
 3

 

Core RC Design I RC Design I RC Design RC Design I 

Core RC Design II RC Design II - RC Design II 

Core 
Steel & Timber 

Design 

Structural Steel 
& Timber 

Design 

Structural Steel 
Design 

- 

Y
EA

R
 4

 

Core - - - 
Steel & Timber 

Structural Design 

Core - - IDP I 
Infrastructure 
Design Project 

Core IDP Design Project IDP II 
Structural Design 

Project 

Elective IBS - - - 



Summary 

• All universities offers RC Design & Structural Steel 
Design 

• Core IBS: UniMAP 
• Elective IBS:  UKM, UTHM, UIAM 
• These courses are elective, they only provide 

theoretical and not practical experience 
• For precast concrete design: Only offers at Masters 

level 



Summary 

• Lack of expertise on IBS Design in universities 
• Lack of practical experience 

 



Precast Concrete Design Course 

Why only offer at Masters level? 
 

• Needs to complete all structural analysis course 
• Needs to complete all RC design courses 
• Needs to complete steel design course 



Precast Concrete Design Course 

Course Outcomes: 
 
1. Identify the structural system of precast 

concrete structures 
2. Understand the design concept of precast 

concrete structures 
3. Design precast concrete components such as 

slabs, beams, columns and connections 
4. Analyse precast concrete frame structure 



Precast Concrete Design Course 

Main topics covered: 
 
1. Design of Precast Flooring 
2. Floor Diaphragm Action in Precast Flooring 
3. Precast Frame Analysis 
4. Design of Precast Concrete Beam 
5. Design of Precast Concrete Column 
6. Design of Connections 
7. Design of Column-to-Foundation Connections 



Activities 

• Educational trips 
• Carry out case study: Bring real-life design 

and construction problems into the 
classroom 

• Assignments: Carry out complicated precast 
concrete building project 

Gul Polat & Atilla Damci. “Need for Qualified Workforce in Industrialized Building Systems: Case of Turkish Precast 
Concrete Industry”. Built Environment Education Conference. 



Site Visit 



Site Visit 



Example of Assignment 



Example of Assignment 



Planning 

Braced Frame 
• NOT contribute to the overall structural 

stability 
• None lateral actions are transmitted to 

columns & beams 
• Support vertical actions only 
 

Unbraced Frame 
• Contribute to the overall structural 

stability 
• All lateral actions are transmitted to 

columns & beams 
• Support vertical & lateral actions 
 

Shear wall as 
bracing members 



Planning 

Number of Storey Type of Frame Bracing Elements 

2 Unbraced Cantilevered columns 

Up to 3 (small roof 
load) 

Unbraced Cantilevered columns 

Up to 4 Braced Steel cross bracing 

Up to 5 Braced Precast hollow core infill 

3 to 10 Braced Precast solid infill walls 

Solid cantilever wall 

15 to 20 Braced In-situ concrete shear core 



Planning 

Pinned beam-to-column connections 

Frame is not stable when subjected to lateral forces 

Vertical load 

La
te
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Frame Stability 



Planning 

Frame Stability 

Pinned base 

Rigid beam-to-
column connection 

Unstable Frame 

Rigid base 



Planning 

Frame Stability 

Unstable Frame 

Pinned 
connections 

Rigid 
core 

Stable Frame 



Research 

Research Centre & Research Group: 
 
 

PCRG 
UTM Precast Concrete Research Group 

Research Focus: 
 
• Precast concrete components 
• Connections of precast concrete components 
• Overall stability and buildability 
• Innovative precast concrete products – structural systems, connections 

and anchorage to concrete for IBS and accelerated construction 



Research 



Research 



Research 



Building Information Modelling 

Future Design & Construction 



Building Information Modelling 

Future Design & Construction 



Thank You 


