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Abstract— This paper concentrates on development of the infrastructure in the Metros like Chennai. The present work involves study 
on CAUSES OF DELAY AND COST OVERRUNS IN BRIDGE CONSTRUCTION. The project work discusses in brief about 
collecting data from bridge construction site in Tamil Nadu. Parties beginning with friendly relations are at each other’s neck and the 
mood often is to demand “Pound of Flesh”. This leads to “Differences and Disputes”. We have a lot of strains due to peculiarly 
irrational Risk-sharing arrangement coupled with its competitive character. Thus to-day, we have increasing disputes and differences 
arising out of contractual relations between contractors and owners whether owners are individual, firms or public. Construction 
contracts have very sensitive arrangement of weaving many different agencies to perform various obligations to execute the job as 
close to one conceived as possible. The present paper deals with identifying the most important causes of delays and cost overruns of 
the bridge construction in view point of contractors, consultant and client. It is hoped that this project would help to improve the 
performance of the construction industry. 
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I. INTRODUCTION 

India is a fast growing country. The infrastructure of the country is to be developed to get the position of 
a “Developed Country”. The data regarding delay and cost overruns and details like site investigation, 
selection of alignment for bridge, land acquisition, socio Economic and commercial conditions are 
considered. Construction activities in any society consume a great chunk of its resources and in turn create 
greater magnitudes of resources. It can be looked upon as Infra-structure activity of any civilization. Brief 
information collected for analysing the cost overrun and causes of delay is detailed in Table 1. 

 
TABLE I- BRIEF INFORMATION ABOUT THE PROJECTS 

 
Description Project 

Description Project A Project B Project C 

Commencement date Jan 2004 March 2007 November 2007 

Completion date based on 
construction contract 

July 2005 
 

March 2009 March 2009 

Revised time of completion April 2008 March 2010 October 2009 

Project Duration 16 Months 24 Months 15 Months 

Time Overrun duration 36 Months 12 Months 5 Months 

Percentage of time-overrun(As on 
march 2010) 

350% 50% 33.33% 

Project Cost Estimate Rs. 16 Cr Rs.30.5 Cr Rs. 17.15 Cr 
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II. PHASE 1: QUALITATIVE ANALYSIS 

 

The purpose of this phase was to identify significant delay factors being applicable to the context 
of bridge construction projects. A set of factors was initially identified from the published literature and 
brainstorming sessions with experts. Unstructured interviews were conducted with an expert group to 
identify the delay factors experienced in the bridge construction projects. This process yielded 30 factors, 
indicating the typical causes of delays on bridge construction projects. Since lack of clarity in defining 
delay can lead to misleading conclusions, the definition of delay was explained clearly to the interviewees. 
Respondents were told that delay means time-overrun beyond the completion date specified in the contract 
for a construction project. The study comprises three types of questionnaires (1) questionnaire for 
evaluating the influence level of factors on the construction schedule of the contractor (2) questionnaire for 
identifying cause-effect relationships among the causes of delays; and (3) questionnaire for determining 
the conditional probabilities of the BBN-based model developed using data from real projects.  

 

III. PHASE 2: QUANTITATIVE ANALYSIS 

 

The purposes of this phase are to determine the cause and effect relationships among factors 
identified in the qualitative phase, to develop the BBN-based model, and to estimate the probability of 
delays in construction. Firstly, the study used questionnaire to determine the Cause-effect relationships 
among the identified factors. The factors were grouped into six categories namely (i) Project related 
factors (ii) government related factors (iii) Contractor related factors (iv) Design related factors (v) 
Materials, Labour and Equipment related factors and (vi) External Factors. The respondents are asked to 
be rank these factors on a scale of five, based on the frequency of occurrence in government projects. In 
first section of Part D, the respondents are asked to rate some measures that will enable successful 
implementation of projects. Many projects are being delayed extensively due to the poor response of the 
contractors during the tendering process. In the second section, the respondents were asked to rate the 
reasons for poor response of contractors for bidding based on the frequency of occurrence. Finally the 
respondents were asked to provide any suggestions or opinions on ensuring success of projects by 
Government.  The free download computer program, MSBNX, was used to develop the BBN-based model. 
Finally, the developed model used two construction projects as case studies to validate the model. 

 
 

IV. METHODOLOGY ADOPTED 

 
The methodology adopted for the present work is illustrated in a flowchart shown in Fig.1. The 

various factors adopted for analysing the effect of critical factors on the cost and time overrun is detailed 
in Fig.2. 

 

V. BAYESIAN BELIEF NETWORK METHOD 

 

Bayesian beliefs networks (BBNs), referred to as belief networks, were first developed at Stanford 
University in the 1970s. BBNs describe cause-effect relationships among variables through graphical 
models. Belief networks consist of nodes, representing variables of the domain, and arcs, representing 
dependence relationships between the nodes. A simple belief network in which the node at the tail of the 
arrow, referred to as the parent node, directly affects the node at the head of the arrow, referred to as the 
child node. The cause-effect relationship between the parent node and the child node is often represented 
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by an arrow or an arc referred to as edge. Child nodes are conditionally dependent upon their parent nodes. 
BBNs are based on conditional probability theory which was developed in the late 1700s by Thomas 
Bayes. He discovered a basic law of probability which was then called Bayes’ theorem . Bayes’ rule may 
be simply expressed as follows: P (B/A) = (P (A / B) * P (B)) / P (A) where P (A) is the probability of A, 
and P (A|B) is the probability of A given that B has occurred. 

 
 

 
 

Fig.1- Methodology adopted  for the Quantitative and Qualitative analysis 
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Fig.2- Various factors adopted for the Delay in Construction Project 

 

VI. CONCEPTUAL RESEARCH FRAMEWORK 

 

The study considered BBNs as the tool for predicting the probability of schedule delay because 
BBNs have the following principal advantages:  

 
(1) Belief networks provide great flexibility in their capacity for accepting input and providing   
output 
(2) Belief networks have the ability to allow the value of a variable to be entered as a known input 
or to evaluate the likelihood of a variable as an output of the system  

(3) BBNs can readily calculate the probability of events before and after the introduction of 
evidence and update its diagnosis or prediction  
(4) Belief networks may be developed using expert opinion instead of requiring historical data  
(5) Belief networks also allows variables to be added or removed without significantly affecting 
the remainder of the network because modifications to the network may be isolated and 

(6) BBNs gain insight into relationships among variables of the process due to its graphical display.  
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However, the Bayesian method also has disadvantages that have been elaborated by Adams. In 

order to develop a well-designed BBN research framework, the paper adopts, adjusts and breakdowns 
steps of a belief network model from McCabe et al. which is considered to be suitable for the conditions. 

VII.   IDENTIFIED CAUSES OF CONSTRUCTION DELAY 

 
The major causes of construction delay were identified from the field survey and questionnaire 

survey and sixteen significant factors among those is shown in Table 2. 
 
 

TABLE III- SIGNIFICANT CAUSES OF CONSTRUCTION DELAY AND CAUSE AND EFFECT RELATIONSHIPS AMONG VARIABLES 

 

Sl.No Causes Cause And Effect relationships 

1 Client’s financial difficulties (x1) x1-x6,x1-x7,x1-x11 

2 Inadequate contractors’ experience (x2) x2-x8, 

3 Delays in administrative process during project execution (x3) x3-x6,x3-x7,x3-x11,x3-x12 

4 Inadequate cash flow by contractors (x4) x4-x8,x4-x15 

5 Construction delayed during monsoon season (x5) x5-D 

6 Delays in progress payments by Clients (x6) x6-x4 

7 Stop Work' orders from Government bodies during project 
execution (x7) 

x7-x6 

8 Inappropriate construction methods (x8) x8-x7 

9 Contractor taking up too many projects (x9) x9-x8,x9-x4 

10 Cost escalation of materials during project execution (x10) x10-x4 

11 Problems in land acquisition (x11) x11-x12,x11-x7 

12 Agitations/Litigations by public or neighbouring land owners (x12) x12-x16,x12-x11.x12-x7 

13 Lack of coordination between various agencies on information 
sharing (x13) 

x13-x3,x13-x8 

14 Designers’ inadequate experience and capability (x14) x14-D 

15 Shortage of equipment and labour (x15) x15-x9,x15-x8 

16 Decision pending on court order by government (x16) x16-x3,x16-x7,x16-x11,x16-x12 

 

 

VIII. BBN-BASED MODEL USING COMPUTER PROGRAM, MSBNX 

 
 

An example of the conceptual BBN-based model for predicting the probability of construction 
delay using computer program, MSBNX is shown in Fig.3. 
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Fig.3- Conceptual BBN-based model using computer program, MSBNX 

 

IX. SUMMARY AND CONCLUSIONS 

 
The present work determined the causes and effect relationships among factors identified in the 

qualitative phase, to develop the BBN-based model, and to estimate the probability of delays in 
construction. The study involved detailed questionnaire survey to determine the Cause-effect relationships 
among the identified factors.  

1) The factors were grouped into (i) Project related factors (ii) Government related 
factors (iii) Contractor related factors (iv) Design related factors (v) Materials, Labour and 
Equipment related factors and (vi) External Factors. 

2)  The questions were grouped for the respondents and were asked to be rank these 
factors on a scale of five, based on the frequency of occurrence in government projects. 

3)  It is noticed that most of the projects are being delayed extensively due to the poor 
response of the contractors during the tendering process. The respondents were asked to rate 
the reasons for poor response of contractors for bidding based on the frequency of occurrence.  

4) The computer program, MSBNX, was used to develop the BBN-based model and 
the  model used two construction projects as case studies for the validation purpose. 
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