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ABSTRACT 

 

 

 

 

Many countries nowadays have serious problems concerning site layout for 

locating the construction materials and waste. Construction materials and waste 

should be managed properly especially for high rise buildings. As such, Geographic 

Information System (GIS) has been applied in the construction management. GIS is 

a software-based technology that is now thriving in Malaysia. It has been 

implemented in many agencies and department for various applications such as 

military, hydrological modeling and environmental monitoring. Managing the 

materials data that is needed at construction site by using conventional method is a 

laborious task. The implementation of GIS in construction management may 

improve the traditional method in the preparation of the geographic information. 

MapInfo was chosen as a software to develop a database system for construction 

materials and waste. Tools available within MapInfo were utilized to produce a 

system which can help the project manager to make decison to locate the materials 

and waste in the construction site. However, the software is limited to simple 

analysis but nonetheless is able to provide a data storage system that is needed in 

construction management. In this study, two construction sites have been choosen, 

which are, MPJBT and KIPark. Construction site plan were taken from the project 

manager and digitalize using AutoCAD. The digitized site plan were then input into 

MapInfo. The software is able to produce analysis according to the requirements and 

conditions given by the project manager. The requirements given by the project 

manager usually is based on their experience, safety purposes and suitability of the 

construction site. Project managers can use the functions within MapInfo to allocate 

the suitable location to place the materials and waste on their construction site. So 

MapInfo is a suitable tool in managing materials and waste at construction sites. 
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ABSTRAK 

 

 

 

 

 Industri pembinaan manghadapi masalah untuk menyediakan susunan tapak 

pembinaan yang sistematik untuk meletakkan bahan pembinaan dan bahan buangan 

di tapak pembinaan. Bahan pembinaan dan bahan buangan dalam tapak pembinaan 

perlu diuruskan dengan baik untuk mengelakkan sebarang kejadian berlaku dan 

mengurangkan kos pembinaan serta masa pembinaan. Geographic Information 

System (GIS) digunakan untuk menguruskan industri pembinaan. GIS adalah satu 

perisian komputer yang luas digunakan di Malaysia dalam bidang pertahanan, 

hidrologi dan persekitaran. Pengendalian data untuk bahan pembinaan secara manual 

adalah satu tugas yang menyusahkan mamandangkan data yang terlalu banyak untuk 

diselesaikan. Dengan menggunakan GIS, ia dapat menyelesaikan masalah 

menyediakan satu sistem informasi yang lengkap untuk sesuatu tapak pembinaan. 

Dalam kajian ini, perisian komputer MapInfo digunakan untuk menyediakan satu 

sistem maklumat untuk bahan pembinaan and bahan buangan di tapak pembinaan. Ia 

boleh membantu pengarah projek mencari tempat yang paling sesuai untuk 

meletakkan bahan pembinaan dan bahan buangan di dalam tapak pembinaan. Dalam 

kajian ini, dua tapak pembinaan dipilih iaitu tapak pembinaan MPJBT dan tapak 

pembinaan KIPark. Dengan menggunakan perisian komputer AutoCAD, pelan 

pembinaan ditukar ke bentuk digital untuk digunakan dalam MapInfo. MapInfo akan 

membuat analisi mengikut syarat yang ditetapkan oleh pengarah projek untuk 

memilih lokasi yang paling sesuai meletakkan bahan pembinaan dan bahan buangan. 

Syarat yang diberikan oleh pengarah projek berdasarkan pengalaman, keselamatan 

dan kesesuaian bahan tersebut diletakkan di tempat tertentu. Dengan menggunakan 

MapInfo, pengarah projek dapat membuat keputusan untuk meletakkan bahan 

pembinaan dan bahan buangan dalam tapak pembinaan dengan lebih tepat. Oleh itu, 

MapInfo boleh digunakan dalam pengurusan bahan pembinaan dan bahan buangan. 



 vii

 

 

 

TABLE OF CONTENTS 

 

 

 

 

CHAPTER TITLE  PAGE 

 

 TITLE PAGE   i  

 DECLARATION PAGE   ii 

 DEDICATION PAGE   iii 

 ACKNOWLEDGEMENT   iv 

 ABSTRACT    v 

 ABSTRAK    vi 

 TABLE OF CONTENTS   vii 

 LIST OF TABLES   xii 

 LIST OF FIGURES    xiii 

 LIST OF SYMBOLS xv 

 LIST OF APPENDICES   xvi 

 

  

  

1 INTRODUCTION 1 

 

1.1 Introduction 1 

1.2 Problem Statement 2 

1.3 Research Objectives 3 

1.4 Scope of Study 3 

1.5 Expectation 4 

1.6 Hypothesis 4 

1.7 Limitation 4 

 



 viii

2 LITERATURE REVIEW 5 

 

2.1 Site Layout 5 

2.1.1 Site Layout Problem 6 

2.1.2 Site Layout Field Practice 9 

2.2 Definition of Construction Material 11 

2.2.1 Fine Aggregate 12  

2.2.2 Formwork 13 

2.2.3 Wood in Construction 14 

2.2.3.1 Production and consumption of  

 wood-based construction materials 15 

2.2.3.2 Developments in wood-building  

 components 16 

2.2.3.3 Type of Wood in Construction 17 

2.2.3.4 Conclusion 20 

 2.2.4 Cardboard in Construction 21 

 2.2.5 Drywall in Construction 21 

 2.2.6 Masonry in Construction 22 

 2.2.7 Metal in Construction 23 

2.3 Construction Waste Definition 23 

 2.3.1 Construction Waste 25 

 2.3.2 Types and Quantities of Construction Waste 26 

 2.3.3 Waste Arising From New Construction Work 27 

 2.3.4 Construction Waste Management 28 

 2.3.4.1 Why Construction Waste Management 30 

 2.3.5 Alternatives to Construction Waste Disposal 31 

 2.3.5.1 Reuse and Recycle 31 

2.4 Geographical Information Systems (GIS) Definition 36 

 2.4.1 GIS History 38 

 2.4.2 GIS History: Malaysia 43 

 2.4.3 Geographical Concepts in GIS 45 

 2.4.4 Topology Matters 47 

 2.4.5 Components of GIS 49 

 2.4.6 Hardware 49 



 ix

 2.4.7 Software 51 

 2.4.8 Data 51 

 2.4.9 People 52 

 2.4.10 GIS Functional Element 53 

 2.4.10.1 Data Acquisition 53 

 2.4.10.2 Data Management 53 

 2.4.10.3 Data Analysis 54 

 2.4.10.4 Output and Data Visualization 57 

 2.4.11 Applications of GIS 57 

 2.4.11.1 GIS in Hydrography 58 

 2.4.11.2 GIS in Emergency Response Planning 58 

 2.4.11.3 GIS in Urban Planning 58 

 2.4.11.4 GIS for Fire Department 59 

 2.4.11.5 GIS in Marketing 59 

  2.4.11.6 GIS in Agricultural Watershed 

   Management 59 

  2.4.12 Benefit of Using GIS 60 

  2.4.13 Problems in Implementing GIS 60 

 

 

 

3  METHODOLOGY 61 

 
3.1 Introduction  61 

3.2 Preliminary Survey 61 

3.3 Data Collection 63 

3.4 Map Digitization 63 

3.5 Data Entry/Input 64 

3.6 Database Development 66 

3.6.1 Geocoding 66 

3.6.2 Creating Table 66 

3.6.3 Mapping in Layers 67 

3.6.4 Buffering 68 

3.7 Data Display / Result 68 



 x

3.8 Analysis Result 69 

 

 

 

4  RESULTS AND ANALYSIS 70 

 
4.1 AutoCAD Digitization Analysis 70 

4.2 Analysis Inside MapInfo Software 72 

4.2.1 Bringing Data into MapInfo 72 

4.2.2 Producing the Site Information 73 

 4.2.2.1 Editing Inside MapInfo 75 

 4.2.3 Analysis Using Function Inside MapInfo 76 

 4.2.4 Displaying the Result 78 

4.3 Analysis on MPJBT Construction Site in the Perception  

 of Construction Management 83 

 4.3.1 Rain Water Outlet 83 

 4.3.2 Decision on Locating the Construction Materials 84 

 4.3.2.1 Fine Aggregate 84 

 4.3.2.2 Steel Bar and Formwork 86 

 4.3.3 Decision on Locating The Construction Waste 88 

4.4 Analysis on KIPark Construction Site in the Perception  

 of Construction Management 91 

 4.4.1 Rain Water Outlet 91 

 4.4.2 Decision on Locating the Construction Materials 92 

 4.4.2.1 Fine Aggregate 92 

 4.4.2.2 Steel Bar and Steel Formwork 95 

 4.4.3 Decision on Locating Construction Waste 98 

 

 

 

5  Conclusion 100 

 

5.1 Introduction 100 

5.2 Conclusion 100 



 xi

5.3 Suggestions 101 

 

 

 

REFERENCES 103 

 

 

 

APPENDICES A - C                                            106-108 



 xii

 

 

 

LIST OF TABLES 

 

 

 

 

TABLE NO. TITLE  PAGE 

 

2.1  Fine aggregate grading and quality requirement 12 

2.2 Estimated waste trends, 1995-2010 26 

2.3    Estimated quantity of waste generated annually by new 

 construction work 28 



 xiii

 

 

 

 LIST OF FIGURES 

 

 

 

 

FIGURE NO. TITLE  PAGE 

 

2.1 The project context of site layout 8 

2.2   Principles, considerations and criteria that affect site  

 layout 9 

2.3 Schematic drawing of layout design procedure 11 

2.4 Drywall as the ubiquitous interior building material 22 

2.5 Type and quantities of construction waste 26 

2.6 Network topology  48 

2.7 Regional topology 48 

2.8 Component of GIS  49 

2.9   Relevant GIS equipment to meet requirement for data  

collection, strorage, manipulation and representation 50 

2.10 An example of overlaying various layers in GIS 55 

3.1 Operational Framework 62 

3.2 Digitized construction site of MPJBT 65 

3.3 Digitized construction site of KIPark 65 

3.4 Combination of various layers 68 

4.1 Digitized construction site of MPJBT 71 

4.2 Digitized construction site of KIPark 71 

4.3 Saving digitized plan into .dxf file format 72 

4.4 Importing data into MapInfo 73 

4.5  Entering building data using table structure 74 

4.6  Accessing layer control in MapInfo 75 

4.7  Accessing Info Window in MapInfo 75 

4.8 Adding legend to the plan 76 



 xiv

4.9  Thematic map of MPJBT construction site 77 

4.10 Thematic map of KIPark construction site 77 

4.11 Building of KIPark construction site 78 

4.12 Materials found in KIPark construction site 79 

4.13 Equipments found in KIPark construction site 79 

4.14 Waste found in KIPark construction site 80 

4.15 Combine plan of KIPark construction site 80 

4.16   Table showing the equipments found in KIPark  

construction site 81 

4.17   Table showing the ground level of the KIPark  

construction site 81 

4.18 Developed KIPark construction site using MapInfo 82 

4.19 Thematic map of MPJBT construction site 83 

4.20 3D map of MPJBT construction site 83 

4.21   Suitable place for fine aggregate in MPJBT  

construction site 85 

4.22 The place where fine aggregate located 86 

4.23   Suitable place for steel bar and formwork in MPJBT  

construction site 87 

4.24 Woods and used formwork 88 

4.25    Suitable place for waste dumping at MPJBT  

construction site  89 

4.26 Thematic map of KIPark construction site 91 

4.27 3D map of KIPark construction site 91 

4.28    Suitable place for fine aggregate in KIPark  

construction site 93 

4.29 Vehicle exit 94 

4.30 Fine aggregate near to the temporary drain 95 

4.31    Suitable place for steel bar and formwork at KIPark  

construction site 96  

4.32 Water are left in the site after raining 97 

4.33 Steel bending workplace 97 

4.34    Suitable place for waste dumping at KIPark  

construction site  98 



 xv

 

 

 

LIST OF SYMBOLS 

 

 

 

 

ASEAN - Association of Southeast Asian Nation 

CTFT - Centre Technique Forestier Tropical  

DBMS - Database Management System  

DCDB - Digital Cadastral Database  

EPA - Environmental Protection Agency 

ESRI - Environmental Systems Research Institute 

FEMA - Federal Emergency Management Agency  

FGDC - Federal Geographic Data Committee 

GBF-DIME - Geographic Base File, Dual Independent Map Encoding 

GIS - Geographic Information System 

GPS - Global Positioning System 

LVL - Laminated veneer lumber 

MoEPP - Ministry of Environment and Physical Planning  

MPJBT - Majlis Perbandaran Johor Bahru Tengah 

NaLIS - National Infrastructure for Land Information System 

OECD - Organisation for Economic Co-operation and Development 

UNDP - United Nations Development Program 

3D - Three Dimensional 

% - Percent 



 xvi

 

 

 

LIST OF APPENDICES 

 

 

 

 

APPENDIX TITLE  PAGE 

 

A Construction Site Plan of MPJBT (Ground Floor Plan) 106 

B Construction Site Plan of KIPark (Location Plan) 107 

C Construction Site Plan of KIPark (Fencing Detail) 108 



 

 

 

 

 

CHAPTER I 
 

 

 

INTRODUCTION 

 

 

 

1.1 Introduction 

 

 Construction is one of the important sectors which influence the economy of 

our country. This sector creates many work opportunities to the citizen and involves 

several parties such as contractors, consultants and architects. It brings benefit to the 

parties who are involved in the process of construction. Nevertheless, this target can 

only be realized if the construction process is managed effectively. Construction 

management is an important element which can affect the profit and the project’s 

completion time. 

 

 The management of construction waste is a problem suffered worldwide 

(Adam, 2004). In developing countries, waste management is becoming an acute 

problem as urbanization and economic development increase which have led to 

larger quantities of waste materials requiring management in these countries. In Asia, 

the management of construction waste requires immediate attention especially in 

countries such as China, South Korea and Malaysia, which have been categorized, as 

emerging industrialized countries. 

 

 Malaysia, like most of the developing countries, is facing an increase in the 

generation and disposal of waste. According to Grant (2001) five states (Kuala 



 2

Lumpur, Selangor, Pahang, Terengganu and Kelantan) represent 70 % of the total 

amount of waste in the country. One can observe that 64 % of the waste is domestic 

waste. The share of industrial waste stands at 15 %, followed by commercial waste 

and construction and institution waste. 

  

 One of the approaches that can be applied in managing construction site is 

Geographical Information Systems (GIS). Geographical Information Systems (GIS) 

is an industry that is popular in the western countries and now is thriving in 

Malaysia. GIS has been implemented in many departments in Malaysia for 

application such as military, hydrological modeling and environmental monitoring. 

GIS is actually a combination of element designed to store, retrieve, manipulate, 

process and display geographical data. The geographical data are computerized 

information about people, place and environment. 

 

 The term GIS is always associated with both computer hardware and 

software. These will provide the means for data input, storage, manipulation, analysis 

and finally output. The use of GIS in construction management studies can be very 

useful in planning the suitable place to locate materials and waste at the site. 

Therefore, GIS is the best tool to solve problem in construction fields. 

 

 

 

1.2 Problem Statement 

 

Construction sector, the world over, is considered to be a basic industry on 

which the development of the country depends to a great extent, the growth of a 

country and its development status, is generally determined by the quality of its 

construction companies and their capabilities. It is treated as an important sector, not 

only in the developing countries but also the developed ones where separate 

ministries have been created to look after the housing problems of the people.  

 

But unfortunately, most of the construction companies concentrate in gaining 

maximum profit thus failing to adopt effective site layout on materials and ideally 
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managed the construction waste. Thus, a significant strategy for minimizing 

construction waste on site does not exist. 

 

The proper management of the construction materials and waste is neglected 

by the contractor which can be presumed as a way to reduce an expense. Managing 

data by conventional method is a laborious task for the project. Therefore, applying 

GIS in monitoring construction site may improve the conventional method in the 

preparation of geographical information. 

 

In the conventional method, technicians are confronted with restrictions and 

limitations when there is too much material to be used in a big project. There is no 

systematic system that helps to properly decide where the material and waste ideally 

located. Thus the application of GIS in managing construction site is seen as an 

alternative approach. 

 

 

 

1.3 Research Objectives  

 

The objectives of this study are as follow: 

i. To implement the Geographical Information System (GIS) in developing 

a database system for construction materials and waste. 

ii. To investigate its capability as a management decision making tool for 

depositing the construction materials and waste on construction site. 

 

 

 

1.4 Scope of the Study 

 

The scopes of study can be outlined as follow: 

i. To collect data and create a user-friendly spatial database system that 

reflects the construction waste and materials on construction sites.  

ii. To develop a construction materials and waste management system 

using GIS application system. 
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iii. To use the management system as a tool to analyse construction 

materials and waste so as to do prediction and recommendation on 

construction site. 

 

 

 

1.5 Expectation 

 

i. It is expected that the implementation of GIS can help to improve the 

management of the construction materials and waste on site because the 

conventional method is take much time in the process of restore, retrieve 

and analyze the data. 

 

 

 

1.6 Hypothesis 

 

Geographical Information Systems (GIS) is able to manage the construction 

materials and waste. 

 

 

 

1.7 Limitation 

 

The limitations of the study are: 

i. The software used in this research is MapInfo as it is the software 

available in the faculty. 

ii. The materials analyse in the study are fine aggregate, steel bar and steel 

formwork. 

iii. The study is conducted at selected certain areas. 
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