Salwa Akl

oo | o el e
Gk ol HuiS9 Sl 35 0
(ool | G Gl | i




Salwa Akl

ol i ey b

ok ymad 1§ (gl gl 2| \Guii gl
Wi Wil 0 (pwil] B 9 pousbaind| cllly oumi
il i Gl 99 s ] 2 doad! gal il oak (ods




Salwa Akl

Ly e
- e e =

f o, == wh L | g
e L-_-"'
AIN SHAMS UNIVERSITY

aall debadl Gabigdl yand
Sl 2y ol il il il




CONTRACTOR’S RISKS IN LUMP-SUM
DESIGN/BUILD CONTRACTS

Q78¢5

BY
MOHAMED YEHIA HELMI RAGAR

A Thesis submitted to the
Faculty of Engineering at Cairo University
In Partiai Fulfillment of the
Requirements lor (he degree of
MASTER OF SCIENCE
[n
CIVIL ENGINEERING (Structures)

FACULTY OF ENGINEERING - CAIRO UNIVERSITY
GIZA - EGYPT
December 2003







CONTRACTOR’S RISKS IN LUMP-SUM
DESIGN/BUILD CONTRACTS

BY
MOHAMED YEHIA HELMI RAGAB

A Thesis submitled to the
Faculty ol Fngincering at Cairo University
I Partial Fulfillment of the
Requireneats for the degree of
MASTER OF SCIENCLE
[n
CIVIL ENGINEERING (Structures)

Linder the Supervision of
o0 |

Prol. Dr. Ahmed Atef Rashed Br. Mahmoud Abdel-Salam Taha

Protessor ol Steel Structures & DBridges Assocate Protessor
structurat Bngingaring Deparlenent structural Engincering Deparmment
Faculty of Enginczring Faculty ol Engincering
Cane Univeraity Clairo Lniversity

FACULTY OF ENGINEERING - CAIRQ UNIVTERSITY
GIZA - FEGYPYL
December 2003



y



TABLE OF CONTENTS

Chapter Page
LIST OF TABLES viii
LIST OF FHGURES ix
ACKNOWLENDGEMENTS X
ABSTRACT xi

LLINTRODUCTION

I.1. Introduction I

1.2, Background 1

1.2. 1. Traditional contract (design/bid/build) ]

1.2.2. Disadvantages of raditional contract {design/bid/build) 2

1.3. Design Build Contrac 2

1.3, 1. The delimizion of designbmld 3

b.32, Contractual armangements in the desizo/wmld process 3

1.3.3. Advaniages of designd/build centract over iraditional contract 3

i.3.4. Disadvantages ot the design build contrace 4

1.3.3. Design/Build contract structurss and pavment methedologies 4

1.3.5.1, Lump su:n contract 3

1.3.5.1.1. Factors atfecting the usage of lumnp sum contract 3

1.3.5.1.2. Major advantages of lump sum contract ]

1.3.5.1.3. Major dizsadvantages of lump sum contraci 7

1.3.5.2. Unit price contract 9

1.3.5.3. Cost plus contract 9

1.3.5.4. Cost plus with guaranteed maximum price 2

1.3.5.5. Lump sum or unit price contract 9
1.4, Problem Statement Il
| 5. Literature Review 11
1.6, Rescarch Objective 22
1.7, Methodology 23
1.8 structurs of'the Thesis 23



2. RISK MANAGEMENT

21 Introduction
2.2, Risk Definition
2.2.1 Cost of risks
2.3. Risk Management
2.3.1. Definition of risk management
2.3.2. Risk management cycle
2.3.2.1.Risk identification
2.3.2.1.1. Mzthods of risks identification
2.5.2.1.1.1. Brainstoming
2.32.1.1.2 Interviews
2.32.1. 1.3 Combined method
2.3.2.1.1.4. Cheeklists
2.3.2.2. Qualitative risk analysis
2.3.2.2.1. Tools and technigues for gualitative nsk analysis
23222 Outputs from qualitative risk analvsis
2.3.2.3. Quantitative risk analysis “
222731 Tnputs to quantitative risk analysis
23232 Tools and technigues for guantitative risk analysis
23233 Outputs [rom quanutative risk atsalyvsis
2.3.2.4, Risk response planning
2.3.2.5, Risk monitering and control

2.4, Bisk Allocation i Design Build Contract
.DATA COLLECTION

3.1, Intraduction
3.2, Rescarch Methodology
3.3 Queslionnaire Design
3.3.1.Sample Seleclion
3.3.2. Method of questionnaire

3.4. Expected Quiputs frem Questionnaire

42
42
42
43
43



3.4.1. Risks identification

3.4.2 Risk allovation

1.4.3, Risk probability & significance

31.4.4, Risk Management Actions (Risk Response)
3441, Prevenlive Aclions
3442 Matigative Actions

12473 Resulis of Risk Response
4. RESULT ANALYSIS

4.1. Intreduction
4_2. Resulis of Risk Allocation
4.3, Bazic Definitions
4.3 1. The mean
4,32, The median
4.3.3. The vanance
4.3 4, The standard deviation
4.4, Results of Risk Probability & Risk Significance
4.5 Risk Severity
4.5.1. Risk matnix
4.5.2.Confidence interval
433, Risk Ranking
4.6. Surnmary of Common Distributions
4.6.1. Random variables
4.6.2. Probability distributions
4.6.3, Types of probability distribution
4.6.3.1. Uniform distribution
4.6.3.Z. The normal distribution
4.6.3.3. The trangular distribution
4.6.3.4. The gamma distribution
4.7. Quantifyving the Impact OF the most incportant nisks
4.7.1. Crystal ball method

4.7.2. Results of risks quantification

vi

44
56
%
63
63
64
65

69
o9
70
70
70
70
71
74
77
77
79
79
87
87
87
88
B9
90
91
92
Y3
o3
93



4.8, Implication of Findings 102
4.9. Cuntractors’ Checklist 111

5. SUMMARY AND CONCLUSIONS

5.1. Surmmary of the Rescarch ' ' 115

5.2, Conclusions 116
5 3. Recommendalion for Future Research 114
References
Appendices

Appandix A- Survey Fonm.
Apperdix B- Detailed Survey Results,
Appendix C- List of Respondents’ Companies.

Appendix D- Simulation Analysis.

Vi



Table

Table 1.1
Table 1.2
Table 1.3
Table 1.4
Table 1.5
Table 2.1
Table 2.2

Table 3.1

Table 3.2
Table 3.3
Table 4.1
Table 4.2
Table 4.3
Tabic 4.4
Table 4.5
Tablz 4.6
Table 4.7

Table 4.3

Table 4.9

Table 4.10

LIST OF TABLES

Page
Comparison Between Traditivnal Contract and Design Build Contract ---- 8
Comparison of Contract Types (Lump Sum and Unit Price) ------------ 10
Risk Aliocation for Design Build Contracts -- - r-rommmmmmeememe e os 12
Seven Most, Medium and Lzasl Important Risk Categorigs -- -+« ------ -~ 13
Appropriate Project Characteristics and Definitiong---------------------- 18
Rating Impacts fara Risk ~-----mm-rommrmmmrmmm o e 34
Developing a Risk Allocation Profile -—--=- -0 rrrrrmmmmmmmmmmmememees 41
Survey Results towards Risk Allocation, Risk Probability of Occurrence
& Risk Significance. i 58
Percentage of Respondents towards Risk Allocation ----- oo oo oo 61
Risk Response - - R LR 6h
Coniracior's Risk Allocation SR R J*
Mean & Srandard Deviation for Probability and Significance of Risks -~ 75
Matrix of Probability Versus Impagt -~ - -t 78
The t- Distribution =" 7 """ 7 oo mT s T 81
Risk Severity 82
Risk Ranking Using Mean Value . B4
Risk Ranking Using Upper Boundary Yalve . . ... .. .. .. .. 85
Most, Medium & Least Important Risk Catepories Using Upper
Boundary Values e 86
Evaluaiing Risk Impact on Project Objectives . . 5%4
Contractor's Checklist — —.-112

viid






LIST OF FIGURES
Figure Page

Figure 1.1 Impact of Design Completion on Design-Builder Flexibility-- .- - --
Figure 2.1 Overall risk is a function of its Components. - - -~~~ -~ ------ - --
Fieure 2.2 The Risk Management Cycle -------corommomnmcnnnr oo
Figure 2.3  Combined Risk Identification ---------- -« roomrormmmmno o
Figure 2.4 Probability - Impact Matrix ------------mm-mmmmmmeee oo
Figure 2.5  Example of Commanly Used Probability Distnbution -----+7- 77"~
Figure 4.  The Probability Distribution ~~ == -------=- -

Figure 42  Uniform Probability Density Function = "=7=" "7 72777777 77"
Figure 4.3 Normal Probability Density

Figure 4.4  Triangular Distribution

Figure 4.5  GammaDistibution .. ...

ix

Ll
Lh






