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ABSTRACT

Risk management in bridge construction projects are considered to have more
inherent risks because of the involvement of multiple contracting parties, such as
owners, designers, contractors, subcontractors, and suppliers. Project delay and cost
overrun are recognized as the most common problems faced by contractors,
including for Bridge Construction project. To minimise these problems,
identification of the most probable potential risks and the impact level of the risk can
affect to the objectives the Bridge Construction project become important. The result
of this research will provide preliminary data to simplify the Risk Management
procedure. Research strategy to realise the objectives of this research is through
document-based data collection and both quantitative and qualitative data analysis
might therefore be a suitable strategy. Research data obtained from 5 Overhead
Bridge construction project reports in Java Island — Indonesia, that have been
completed within year 2006-2011. Sample data were analyzed quantitatively by
frequency distribution analysis to obtain the objectives of the research, and
complement by qualitative analysis for the risk analysis by using the Risk Analysis
Matrix. Result of the research, Review Design risk recognized as the most probable
risk/opportunity that affecting to Time. Subsequently, Additional Cost of Interest on
Bank Loans risks as the most probable risk that affecting to Cost. And lastly, for the
most probable risk that affecting in both Time and Cost is Delay in Material
Procurement risk. It is also found that Construction Method Improvement is also
predicted as the most probable risk/opportunity that might occur during construction.
Lastly, Inaccurate Cost Estimates due to Misunderstanding of Specifications was

found as the actual risk that gave Impact to the cost in one project.



CHAPTER

TABLE OF CONTENTS

TITLE

DECLARATION
DEDICATION
ACKNOWLEDGMENT
ABSTRACT

TABLE OF CONTENTS
LIST OF FIGURE

LIST OF TABLE
INTRODUCTION

1.1 Background of the Studies
1.2 Problem Statement

1.3 Objective of the Research
1.4 Research Question

1.5 Scope of the Research

1.6 Limitation of the Research
1.7 Important of the Research
1.8 Organization of Thesis

LITERATURE REVIEW

2.1 Introduction
2.2 Project Risk Management

2.3 The Phases of Risk Management

2.3.1 Risk Identification
2.3.2 Risk Assessment

Vil

PAGE

o o0 o1 A B B W P

11

12
15



2.4
2.5
2.6

2.3.3 Risk Treatment

Project Risks and Opportunities
Risk Management Performance
Construction Project Risks

2.6.1 Bridge Project Risks
2.6.2 Contractors’ Risk

RESEARCH METHODOLOGY

3.1
3.2
3.3
3.4

Research Methodology
Research Methods
Sampling Techniques
Data Analysis

3.4.1 Quantitative Data Analysis
3.4.2 Qualitative Data Analysis

ANALYSIS AND DISCUSSION

4.1
4.2

4.3

4.4

Introduction
Contractor’s Risk Management Strategy

4.2.1 Objectives of the Construction Project
4.2.2 Risk ldentification

4.2.3 Risk Assessment

4.2.4 Risk Treatment

4.2.5 Risk Monitoring and Review

viii

24

28
29
29

30
31

33

33
34
35
35

35
36

38

38
40

40
40
42
43
44

Analysis on the Types and Classification of Overhead Bridge

Project Risks/Opportunities

Analysis on the Most Probable Risks/Opportunities

Overhead Bridge Construction Projects

45

in the

52

4.4.1 The Most Probable Risk/Opportunity in Overhead Bridge

Projects Affecting to Time

55



4.4.2 The Most Probable Risk/Opportunity in Overhead Bridge

Projects Affecting to Cost 57

4.4.3 The Most Probable Risk/Opportunity in Overhead Bridge
Projects Affecting to Time and Cost 60

4.4.4 Discussions and Summary on the Most Probable
Risk/Opportunity in Overhead Bridge Projects 64

4.5 Analysis on the Actual Risk Impacts in the Overhead Bridge
Construction Projects 64
CONCLUSION AND RECOMMENDATIONS 67
5.1 Introduction 67
5.2 Conclusion 67

5.3
5.4
5.5

5.2.1 The Most Probable Risks/Opportunities in the Overhead

Bridge Construction Projects 68
5.2.2 Actual Risk Impacts in the Overhead Bridge Construction

Projects 69
5.2.3 Contractor’s Risk Management Strategy 70
Limitation of Research 71
Problems Encountered During the Research 71
Recommendation for Further Research 72

REFERENCES 73



FIGURE NO.

11
2.1

2.2

3.1

4.1

4.2

4.3

4.4

4.5

LIST OF FIGURE

TITLE PAGE

The Risk Management Process (Wannick et al., 2008) 2
The Project Risk Management Process (Source: Cooper, et al., 2005)

12
Overview of Risk Treatment (Source: Cooper, et al., 2005) 24
Research Process Diagram 34
Overall Risk/Opportunity Probability Frequency Histogram 54
Risk & Opportunities Probability Frequency Histogram (Affecting to
Time) 56
Risk/Opportunity Probability Frequency Histogram (Affecting to
Cost) 59
Risk/Opportunity Probability Frequency Histogram (Affecting to
Time and Cost) 63

Risk Response Frequency Histogram 66



TABLE NO.

2.1

2.2
2.3

2.4
2.5
2.6
3.1
4.1
4.2

4.3
4.4

4.5

4.6
4.7

Xi

LIST OF TABLE

TITLE PAGE

Typical Risks Affecting Construction Projects (Source: Lewis, et al.,

1992) 10
Priority-Setting Matrix (Source: Cooper et al., 2005) 17
Consequence Scale for a Repetitive Procurement (Source: Cooper et
al., 2005) 18
Likelihood Ratings (Source: Cooper et al., 2005) 18
Likelihood Indicators (Source: Cooper et al., 2005) 20
Consequence Indicators (Source: Cooper et al., 2005) 20
Risk and Opportunities Matrix Analysis 37
List of Overhead Bridge Project Sampling 39
Risk Level Analysis, Risk Responses and Residual Risks per Project

46
Risk Probability Mapping per Project 49

Summary of Risk Level Analysis, Risk Responses, Residual Risks
and Risk Frequency 53
Risk/Opportunity Factors Frequency Distribution (Affecting to Time)

56
Risk/Probability Factors Frequency Distribution (Affecting to Cost)58
Risk/Probability Factor Frequency Distribution (Affecting Time &
Cost) 61



CHAPTER 1

INTRODUCTION

1.1 Background of the Studies

Risk Management is defined as a systematic planning process to identify,
analyse, respond and monitor project risks. This process involves processes, tools,
and techniques that will help the project manager to maximise the likelihood and
produce positive events and minimise the likelihood and consequences of adverse
events as indicated and appropriate in the context of risk to the overall project
objectives of cost, time, scope and quality (OSPMI, 2007).

Risk management makes a major contribution to the successful completion of
the construction projects on schedule, within budget and with minimised losses. Due
to new challenges in the construction industry, increasing costs and greater time
pressure, the probability of loss increases rapidly and led to a rising demand for
comprehensive risk management (Treceno et al., 2002).

As shown in Figure 1.1, the risk management plan should assure systematic
risk identification, risk evaluation and proposal and implementation of risk

mitigation measures.

Project risks are events or conditions of uncertainty that, if it occurs, has a
positive or a negative effect on at least one project objective. A risk may have one or
more causes and, if it occurs, one or more impacts (PMBOK, 2000). All risks that
might effect to the cost, time or quality of the project are categorised as project risk.
Project risk management purpose is to acquire better project outcomes in scheduling,
cost, and operation performance (Cooper, et al., 2005).



REPORTING

Figure 1.1. The Risk Management Process
(Source: Wannick et al., 2008)

Bridges are principal and vital transportation structures. If risk management is
not considered in bridge construction projects, objectives cannot be achieved on
time, within budget, or with suitable quality results. Risk management in bridge
construction projects are considered to have more inherent risks because of the
involvement of multiple contracting parties, such as owners, designers, contractors,
subcontractors, and suppliers. These factors are also involved in temporary project
teams consist from different companies, countries, and cultures; moreover, the size

and complexity of these projects add to uncertainties and risks (EI-Sayegh, 2008).

In recent years it can be observed that the amount of losses in bridge
construction projects has increased as well. Design and material failures,
miscalculation and workmanship problems as well as negligence have often been
identified as the cause of such losses (Heller et al., 2002). The worst catastrophic
may occur during bridge construction is collapse of permanent or temporary
construction. The critical factors governing a catastrophic event are (Wannick et al.,
2008):

- Construction of large span length, high bridges
- Geological soil conditions
- Natural exposures



- Sensitivity to weather conditions

- Complicate lifting procedures (e.g., very large and heavy bridge sections
to be lifted and fixed into position)

- Traffic during construction

- Design and construction errors

- False work failure

- Overturning of cranes, launch gantries etc.

Construction projects (including bridge projects) have a variety of risks due
to different factors such as weather changes, cultural differences of people involved,
political instability, possibility of governmental policies changes, and financial and
economical problems. The number and importance of such risks depend on the size
and complexity of the project. These risks lead to costs and time overrun in
construction projects (Zavadkas, et al., 2010). Therefore, the potential risks that can

influence the project results should be considered.

Systematic procedures for Risk Assessment and Management of construction
projects are increasingly critical to minimize construction projects risks. And even
though Risk Assessment is still difficult for practicing engineers to use due to the
requirement of data on too many input variables, the availability of existing large
quantities of data and project-specific information makes it possible to simplify the
Risk Assessment procedure. (Choi & Mahadevan, 2008)

1.2 Problem Statement

The application of Risk Management method provides the opportunity for the
contractor to control the occurrence and impact of risk factors and also provides
better information upon which to make decisions. And it is mostly effective when
first performed early in the life of the project and is a continuing responsibility
throughout the project’s life cycle (OSPMI, 2007). Also, as mentioned previously,
the availability of existing large quantities of data can make the Risk Assessment
procedure simplified.



In order to control the risk in the early stage of the project, it is necessary for
the contractor to know what are the most potential risks to the objectives of the
project might occur during construction period. The risks taken into account are

those that impact project scope, time, cost, and quality.

1.3 Objective of the Research

Project delay and cost overrun are recognized as the most common problems
faced by contractors, including for Bridge Construction project. Based on those
conditions, the objectives of this study are to identify the most probable potential
risks and the impact level of the risk can affect to the objectives the Bridge

Construction project, in order to minimize the risks of Costs and/or Time overruns.

1.4 Research Question

Questions which arise from this research are:

(a) What are the potential/critical risks that might occur during Bridge
Construction period?
(b) What are the impacts of these risks to the Cost and Time of the Bridge

Construction Projects?

1.5 Scope of the Research

The scope of this research consists of the following matters:

a. This research will discuss about the Risk Management process for
Construction Project, especially for the most probable risk and the impact of
Overhead Bridge projects in Indonesia.

b. Review of literature data is done to give the basic principle of the importance

and the procedure of the Risk Management in Construction Project.



1.6 Limitation of the Research

This research will focus on the Risk Management process from the
Contractor’s perspective for Overhead Bridge and Flyover projects in Indonesia with
contract sum above 30 billion Rupiahs and minimum 1 year contract period. Source
of data to accomplish these objectives will be based on the Construction Project

Reports and other supporting data taken from several Bridge Construction Projects.

1.7 Important of the Research

Hopefully, this research will give further information about:

(a) The Risk Management process especially for Overhead Bridge and
Flyover projects in Indonesia.

(b) The most probable potential risks and the impact level of the risk related
to the cost and time completion of Overhead Bridge and Flyover projects

in Indonesia.

1.8 Organization of Thesis

The study is divided into five major chapters as below:

Chapter I Introduction

This chapter is an introduction which discusses on background of the study, problem
statement, objective of the study, scope of the study, importance of the study and

organization of thesis.

Chapter Il Literature Review

This chapter explain about the basic concept of risk management process for

construction project, by using literature sources from several books and journals.



Chapter 111 Research Methodology

This section describes the methods and procedures used in this study. Systematic
research is illustrated by the flow chart that explains each step to be passed from this
research. Basic steps of the study and data collecting system explained in this

section.

Chapter IV Analysis and Discussion

This chapter presents data analysis result, discussions and literature review findings
of Risk Management for Bridge Construction Project as an achievement of the
objective of this research. From this discussions, a proposed of comprehensive data
for the most probable potential risks and the impact level of the risk for bridge

construction projects can be listed out.

Chapter V Conclusion and Recommendations

Concludes the research based on its key finding and recommendations for

future research.



73

REFERENCES

Andi, 2006. The Importance and Allocation of Risks in Indonesian Construction
Projects. Construction Management and Economics, 24(1), pp. 69-80,
Routledge.

Choi, H. & Mahadevan, S., 2008. Construction Project Risk Assessment Using
Existing Database and Project-Specific Information. Journal of Construction
Engineering and Management, Volume 134, pp. 894-903, American Society
of Civil Engineers.

ClIlI, 1989. Management of Project Risks and Uncertainties. -: Construction Industry
Institute, Publication 6-8.

Cooper, D. F., Grey, S., Raymond, G. P. & Walker, 2005. Project Risk Management
Guidelines: Managing Risk in Large Projects and Complex Procurement. 1st
ed. England: John Wiley & Sons Ltd..

Creswell, J. & Plano Clark, V., 2007. Designing and Conducting Mixed Methods
Research. 1st ed. Thousand Oaks, CA: Sage.

Dawson, D. C., 2002. Practical Research Methods: A User-friendly Guide to
Mastering Research Techniques and Projects. 1st ed. Oxford, United
Kingdom: How To Books Ltd..

Denscombe, M., 2007. The Good Research Guide for Small-scale Social Research

Projects. 3rd ed. England: Open University Press.

El-Sayegh, S., 2008. Risk Assessment and Allocation in the UAE Construction
Industry. Int. J. Proj. Manage. , 26(4)(-), pp. 431-438.



74

Flanagan, R. G. & Norman, 1993. Risk Management and Construction. 1st ed.
United Kingdom: Blacwell Science Ltd..

Hashemi, H., Mousavi, S. M. & Mojtadehi, S. M. H., 2011. Bootstrap Technique for
Risk Analysis with Interval Numbers in Bridge Construction Projects.
Journal of Construction Engineering and Management, American Society of

Civil Engineers, - August, pp. 600-608.

Healy, N. J., 1981. Risk Management in Giant Civil Engineering Projects, M.Sc.
Thesis, -: University of Manchester, UMIST.

Heller, H., 2002. Possible Maximum Loss Assessment of Civil Engineering Project. -,
IMIA, p. WGP 19 (02)E.

Lewis, J., Cheetham, D. & Carter, D. J., 1992. Avoiding Conflict by Risk
Management - The Role of the Client's Project Manager. -, Proceedings of
the UMIST Conference.

Office of Statewide Project Management Improvement (OSPMI), 2007. Project Risk
Management Handbook. Sacramento: -.

Perry, J. G. & Hayes, R. W., 1985. Risk and Its Management in Construction
Projects. Proceedings of the Institution of Civil Engineers, - -, Part 1(78), pp.
499-521.

Perry, J. G. & Hayes, R. W., 1986. Risk Management in Construction Projects.
Building Technology and Management, - Aug/Sept, pp. 8-11.

PMBOK, 2000. A Guide to the Project Management Body of Knowledge. Newton

Square: Project Management Institute.

Punch, K. F., 2005. Introduction to Social Research: Quantitative and Qualitative

Approaches. 2nd ed. London: Sage.

Simon, P., 1997. Project Risk Analysis and Management Guide. Norwich: APM.



75

Simu, K., 2009. The Construction Site Manager's Impact on Risk Management
Performance, Doctoral Thesis, -: Lulea University of Technology.

Smith, N., 1995. Engineering Project Management. 1st ed. Oxford: Blackwell
Science.

Smith, N., 1999. Managing Risk in Construction Projects. 1st ed. Oxford: Blackwell
Science Ltd..

Smith, N., T., M. & Jobling, P., 2006. Managing Risk in Construction Projects. 2nd
ed. United Kingdom: Blackwell Science Ltd..

Thompson, P. & Perry, J., 1992. Engineering Project Risks - A Guide to Project Risk
Analysis and Assessment. SERC Project Report, 15(No. 1), pp. -.

Treceno, O., 2002. Risk Management Approaches in CAR/EAR Projects. Stockholm,
IMIA, p. WGP 28 (03).

Turner, J. R., 2009. The Handbook of Project-based Management: Leading Strategic
Change in Organizations (3rd ed.). United States: McGraw Hill.

Wannick, H., 2008. Bridges - Construction, Insurance and Risk Management.
Gleneagles, IMIA, p. WGP 59 (08).

Wiguna, 1. P. A. & Scott, S., 2005. Nature of the Critical Risk Factors Affecting
Project Performance in Indonesian Building Contracts. 21st Annual ARCOM
Conference, 7-9 September, 1(-), pp. 225-35.

Zavadkas, E., Turskis, Z. & Tamosaitiene, J., 2010. Risk Assessment of Construction
Projects. Journal of Civil Engineering and Management, 16(1)(American
Society of Civil Engineers), pp. 33-46.



	RAKHMA DESTRIAN ADI MAHARDIKA
	RAKHMA DESTRIAN ADI MAHARDIKA
	A thesis submitted in fulfilment of the
	Faculty of Built Environment
	DEDICATION
	“To Indonesia Ministry of Public Works, Waskita, my parents, my brother and sister, my beloved wife and sons, all families and friends”
	ACKNOWLEDGMENT
	ABSTRACT
	Table of contents
	LIST of FIGURE
	LIST of TABLE
	CHAPTER 1
	INTRODUCTION
	1.1 Background of the Studies
	1.2 Problem Statement
	1.3 Objective of the Research
	Project delay and cost overrun are recognized as the most common problems faced by contractors, including for Bridge Construction project. Based on those conditions, the objectives of this study are to identify the most probable potential risks and th...
	1.4 Research Question
	Questions which arise from this research are:
	1.5 Scope of the Research
	1.6 Limitation of the Research
	1.7 Important of the Research
	1.8 Organization of Thesis

	CHAPTER 2
	2.1 Introduction
	2.2 Project Risk Management
	2.3 The Phases of Risk Management
	2.3.1 Risk Identification
	2.3.1.1 Risk Identification Tools and Techniques
	a. Brainstorming
	CHAPTER 1
	b. Checklists

	2.3.1.2 Sources of Information

	2.3.2 Risk Assessment
	2.3.2.1 Risk Analysis
	a. Qualitative Risk Analysis
	b. Semi-Quantitative Risk Analysis
	c. Quantitative Risk Analysis
	a.1 Sensitivity Analysis
	a.2 Probability Analysis


	2.3.2.2 Risk Evaluation

	2.3.3 Risk Treatment
	2.3.3.1 Risk Treatment Strategies
	a. Risk Prevention
	b. Impact Mitigation
	c. Risk Sharing
	d. Insurance
	e. Risk Retention

	2.3.3.2 Risk Action Plans


	2.4 Project Risks and Opportunities
	2.5 Risk Management Performance
	a) Quality performance in terms of:
	 Defects in delivered product;
	 Process performance; and
	 Insurance cases
	b) Safety in terms of accidents
	c) Predictability in terms of the relationship between plan and delivery
	d) Profit on bottom line at project level

	2.6 Construction Project Risks
	2.6.1 Bridge Project Risks
	2.6.2 Contractors’ Risk


	CHAPTER 3
	RESEARCH METHODOLOGY
	3.1 Research Methodology
	3.2 Research Methods
	3.3 Sampling Techniques
	3.4 Data Analysis
	3.4.1 Quantitative Data Analysis
	3.4.2 Qualitative Data Analysis


	CHAPTER 4
	ANALYSIS AND DISCUSSION
	4.1 Introduction
	4.2 Contractor’s Risk Management Strategy
	4.2.1 Objectives of the Construction Project
	4.2.2 Risk Identification
	4.2.3 Risk Assessment
	4.2.4 Risk Treatment
	4.2.5 Risk Monitoring and Review

	4.3 Analysis on the Types and Classification of Overhead Bridge Project Risks/Opportunities
	4.4 Analysis on the Most Probable Risks/Opportunities in the Overhead Bridge Construction Projects
	4.4.1 The Most Probable Risk/Opportunity in Overhead Bridge Projects Affecting to Time
	4.4.2 The Most Probable Risk/Opportunity in Overhead Bridge Projects Affecting to Cost
	4.4.3 The Most Probable Risk/Opportunity in Overhead Bridge Projects Affecting to Time and Cost
	4.4.4 Discussions and Summary on the Most Probable Risk/Opportunity in Overhead Bridge Projects

	4.5 Analysis on the Actual Risk Impacts in the Overhead Bridge Construction Projects

	CHAPTER 5
	CONCLUSION AND RECOMMENDATIONS
	5.1 Introduction
	5.2 Conclusion
	5.2.1 The Most Probable Risks/Opportunities in the Overhead Bridge Construction Projects
	5.2.2 Actual Risk Impacts in the Overhead Bridge Construction Projects
	5.2.3 Contractor’s Risk Management Strategy

	5.3 Limitation of Research
	5.4 Problems Encountered During the Research
	5.5 Recommendation for Further Research

	REFERENCES



