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ABSTRACT

One of the most important problems in the construction industry is variation orders.
Variation occurs in every construction project and the magnitude of these variations varies
considerably from project to project. Hence the variations orders right from inception to
completion is assumed great importance in the construction industry. Further, in many
instances, it is most cost effective to complete the project within minimum number of
variation orders.

Most of road construction projects in Sri Lanka experienced large number of variation
orders. The client has to spent more than what he planned in most of times. Sometimes,
disputes, unnecessary delays occur due to variations.

This study attempt to reveal the Trends of Causes for Variation Ordersin Road Construction
Projects in Sri Lanka, and how variation orders are managed. The emphasis here was limited
to study the Road Construction Professionals’ point of view. The main concern of this study
to find the causes and rank them using number of occurrence method and percentage vary
method, for variation orders in road construction projects in selected case studies. The other
focusing areas were find the causes for variation orders and rank them using a questionnaire
survey and international study in order to compare the trends of causes from each method of
ranking.

The preliminary data were collected through a literature review, case study analysis which
focused 11 rigad construgtionprojects Whithnmereyecempiated byAsian Development Bank
Division, ngﬂgand questionnaire: suryey targeted the-Road Canstruction Professionals in Sri
Lanka. Thestagy found that the trends of causes in”focal context is differ than international
context. =

According to the questionnaire survey, Poor Estimation was the most significant factor of
trends of cause. The rank of Unforeseen Site Conditions, Political pressure during
construction stage, Poor Investigation and Client-Initiated Variations have got the rank 3 to
5 respectively.

According to the number of occurrence of the case study survey Poor Estimation is the most
significant factor. Poor Investigation, Unforeseen Site Conditions, Change in Design by
Consultant /Design Changes and Additional Preliminaries Due To Time extension had the
rank from 2 to 5 respectively.

According to the average percentage of percentages of the value of the contribution of each
factor of case studies, Poor Investigation, Additional Preliminaries Due To Extension of
Time, Poor , unforeseen site conditions , Change in design by consultant /design changes
have got the rank from 1 to 5 respectively.

According to the literature review, Client-Initiated Variations is the most significant factor.
Further Change of plans by owner, Substitution of material and procedure, errors and
omission of design, Owner' Financial Problems, Change in design by consultant had got
rank from 2-5 respectively.

Keywords: Variation Orders, Trends of Causes, Road Construction Projects

N. P. N. P. Ranasinghe Page v
February 2012



Master of Business Administration (MBA) Dissertation

TABLE OF CONTENTS

Chapter 1 - INTRODUCTION. ......coiiiieiieie e st 1
1.1. Background and Problem Definition............ccocoviiiiiiiienincesceee 2
1.2. ReSearch ODJECLIVES ........cveiieice e 4
1.3. Conceptual Framework & Research Design Methodology.........cccccceeveneee. 5
1.4. Limitations of the STUAY ..o 5
1.5. MaAIN FINAINGS. ...t 6
1.6. GUIdE t0 the REPOIT ..ot 7
Chapter 2 - LITERATURE REVIEW L.t 9
2.1. V@ions N CONSHHEH OTTIREQICEIRr . T Qe TH At (F Qe v veereeerreesareesressaseene 10
2.2. Var_latlons IN CONSLrUCtION ProJeCtS......cccviiiviiiie ettt 11
2.3. Causes for Variations in Construction ProjectS..........ccocevvverenineneeieennenn 14
2.5. Relative Importance Index of each Factor............ccccocovveiiiieiic i, 25
2.6. Causes for Variations in Road Construction Projects ...........cccccevvveveiiennenn 26
2.7. Chapter SUMMAIY.........coiiiiiiiieiee et 26
Chapter 3 - METHODOLOGY .....cooiiiiiiiiieienie et 27
3.1. GBNETAL ... e 28
3.2. Justification of Sample Size and Reliability of Data.............ccccccceevievinnnee. 29
N.P.N.P.Ranasinghe ~~ Pagevi

February 2012



Master of Business Administration (MBA) Dissertation

3.3. PEICENTAJE VAIY.....ooiiiiiiieiii e 29
3.4. Relative Importance Index (RI) ..ccooviiiiiiieee e 30
3.5. Chapter SUMMAIY ........coiieieiieie e sre e sre e nre s 31
Chapter 4 - ANALYSIS AND DISCUSSION OF RESULTS .......ccccoovvviiiienen, 32
4.1. GBNETAL ... bbb 33

4.2. Respondents Background with Respect to Education, Occupational Level,

and Number of Years of Working EXPeri€ncCe ..........ccceevevveieeieeieeiiese e sve e 33
4.3. Ranking the Causes Using Relative Importance IndeX ...........cccccvevveevnenenn, 38
4.4. Ranking The Causes Based on Number of Occurrence In Case Studies. ...40

4.5. R@‘f-"‘i_ng The Calisks Based Avetage' Peréentade Vdtiation With Respect To

Initial Vall{@ithout contingencies M Case SUAIES ..o 42
4.6. Dis;ﬁssion OF RESUITS vt 49
4.7. Chapter SUMMAIY ......ccoiiiiiieee s 51
Chapter 5 - CONCLUSIONS AND RECOMENDATIONS .....cccovevviveireienns 52
5.1. MaAIN FINAINGS ..o 53
5.2. CONCIUSION .....cee s 54
5.3. RECOMMENTALIONS ..ot 55
5.4. FUrther RESEAIrCN ATEaS .........ccciiiieieieieie et 57

N. P. N. P. Ranasinghe Page vii
February 2012



Master of Business Administration (MBA) Dissertation

REFERENCES ... 58
BIBLIOGRAPHY ..o 64
APPENDICES. ... .o 66

N. P. N. P. Ranasinghe Page viii
February 2012



Master of Business Administration (MBA) Dissertation

LIST OF FIGURES

Figure 4.1 Respondent’s Background with Respect to the Education ...................... 37
Figure 4.2 Respondent’s Background with Respect to the Occupatiinal Level........ 37

Figure 4.3 Respondent’s Background with Respect to the Number of Years of
WOTKINGEXPEIIENCE ...ttt bbbt 37

Figure 4.4 Ranking of Variation Causes Based On Relative Importance Index-1....39
Figure 4.5 Ranking The Causes Based On Number Of Occurrence In Case Studies41

Figure 4.6 Percentage Variation With Respect To The Initial Value Without
(@70 0] 1o 1=1 o 1= PSS 47

N. P. N. P. Ranasinghe Page ix
February 2012



Master of Business Administration (MBA) Dissertation

LIST OF TABLES

Table 2.1 Summary of Change CAUSES. .........ccceriiiiiieriee e 21
Table 2.2 Relative Importance Index of each cause..........cccoocevverininiieie e, 25
Table 3.1 Project Particulars of case StUAIES ..........cceiveiieriiieniee e 28
Table 4.1 Analysis of Respondents Background............ccccooeoeiininininieniniceens 34
Table 4.2 Ranking of Variation Causes Based On Relative Importance Index ........ 38

Table 4.3 Ranking The Causes Based on Number of Occurrence in Case Studies...40

Table 4.4 Contribution of each factor to variation in Katugastota-Kurunegala Road

Table 4.5 Contribution of each factor to variation in Panadura-Ingiriya Road......... 44

Table 4.6 Contribution of each factor to variation in Nawalapitiya-Ginigathhena

RO, 45
The averagg;iigf percentages of variationvalue of each are‘as foflows..................... 46
Table 4.7 A\{erage AE WEIGNTNGS BNGRAMK oo 46
Table 4.8 Coimnparisor Of Raiks OTEECH ANAIYSIS ....ovvvrieiiieieiese e 48

N. P. N. P. Ranasinghe Page x
February 2012



Master of Business Administration (MBA) Dissertation

LIST OF SYMBOLS

V, -Percentage variation

c, -Project Cost at closure

final

-Planned Project Cost without Contingencies

Cinitial without contigencies
W is the weighting given to each factor by the respondents
A-Highest weight

N-Total number of respondents

N. P. N. P. Ranasinghe Page xi
February 2012



Master of Business Administration (MBA) Dissertation

LIST OF ABBREVIATIONS
RII-Relative Importance Index

FIDIC - International Federation of Consulting Engineers ( Federation Internationale

des Ingenieurs Conseils (French))

N. P. N. P. Ranasinghe Page xii
February 2012



