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Abstract— The development of infrastructure is one of the 

most important activities that can boost up the business of 

various industries, thereby increasing the gross domestic 

product (GDP) of the country. Construction projects are 

always unique and risks raises from a number of different 

sources. Construction projects are very complex in nature 

incurring different types of risks form different stages of the 

work. So most of the times these risks are ignored which 

results in the non-achievement of project goals. Therefore, 

there is an emerging need for management of all the risks in 

the project to achieve the project goals. A proper recording 

of events and defining the intensity and severity of risks is 

crucial to mitigate risk. A study of various risk and their 

subsequent parameters will help to get an idea the intensity 

and depth of risk in pipeline construction. 
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I. INTRODUCTION 

Infrastructure sector is a key driver for the Indian economy. 

The sector is highly responsible for propelling India’s 

overall development and enjoys intense focus from 

Government for initiating policies that would ensure time-

bound creation of world class infrastructure in the country. 

Risk is defined as any action or occurrence which will affect 

the achievement of project objectives. 

Construction Industry plays a major role in the 

economic growth of a nation and occupies a pivotal position 

in the nation’s development plans. India’s construction 

industry employs a work force of nearly 32 million and its 

market size is worth about Rs. 2,48,000 crores. It is the 

second largest contributor to the GDP after the agricultural 

sector I. But the progress of infrastructure development has 

not been smooth in the recent years, with significant 

shortfalls in planned investments. This problem is 

compounded by the fact that many of the announced 

projects are yet to be completed, with large time and cost 

overruns. Figures sourced from Government reports reveal 

that nearly 276 projects out of 566 projects tracked by 

“Ministry of Statistics and Programme implementation have 

been delayed. Risk can be defined as the event that 

negatively affects the project objectives. Risks in projects 

are many and varied. The identification, assessment and 

valuation of risks are difficult and indispensable tasks in the 

analysis of bids and contracts. Depending upon their nature, 

risks can be categorized as technology risk, design and 

latent defect risk, completion risk, cost overrun risk, traffic 

revenue risk, operation risk, demand risk, debt servicing 

risk, legal risk, political risk, partnering risk, regulatory risk, 

financial risk, environmental risk and physical risk. 

Risk management is the process of identifying the 

potential risk associated with risk and responding to those 

risks. Risk management is an essential and main part of 

project management in road project. For any infrastructure 

project, risk management can be carried out effectively by 

investigating and identifying the sources associated with 

each activity of the project. Pipe line projects are subjected 

to various risks throughout their life cycle, from the 

planning and construction stage to the maintenance stage, 

due to long construction and maintenance period. For proper 

execution of such projects, it is essential to quantify these 

risks for their appropriate management. Every project is 

different and has various risk factors depending on location 

and geography. 

The major activities in Development of pipeline 

construction consist of Design, excavation works, laying of 

pipe, backfilling, surface restoration, pipe pushing, and river 

crossings. In these activities risks have to be identified at 

various phases of construction with the help of a 

questionnaire and have reviews of experts on it in terms of 

severity. The project is divided into various activities 

starting from feasibility to execution. 

II. NEED OF THE STUDY 

Infrastructure, construction industry is the fastest growing 

industries India. Construction industry in the Indian market 

has to be competitive and efficient, in order to return to the 

value to the project stakeholders. Completing projects faster 

than the normal duration is always challenging task to the 

management as it often demands many paradigm shifts. For 

too long pipeline construction projects have failed to achieve 

the time, cost, and quality targets that clients and consultants 

aim for. It is widely acknowledged that there are and always 

will be difficulties in achieving every project objective and 

some degree of comparison is nearly always inevitable. 

In recent years, intensive research and development 

have focused on project risk management. Project risk 

management is widely recognized as one of the most critical 

procedures and capability areas in the field of project 

management. Risk management is probably the most 

difficult aspect of project management. Pipeline construction 

projects can be unpredictable. Managing risks in pipeline 

construction projects have been recognized as a very 

important process in order to achieve project objectives in 

terms of time, cost, quality, safety and environmental 

sustainability. Project risk management is an iterative 

process: the process is beneficial when is implemented in a 

systematic manner throughout the lifecycle of a construction 

project, from the planning stage to completion. 

III. OBJECTIVES 

The objectives of the project are as follows:- 

1) To identify risks associated with pipeline project. 

2) To analyze risks in terms of likelihood, weightage, 

impact. 

3) To measure the risk qualitatively and quantitatively. 

4) To examine the impact of risk on cost and time. 

5) To suggest remedial measures for risk mitigation. 
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IV. LITERATURE REVIEW 

From the review of literature it has been observed that 

construction projects involve number of risks (major and 

minor) incurring from planning stage to completion stage. 

So if these are ignored or not overcome, then it results in the 

failure of project causing time overruns and cost overruns 

which adversely affect the project. Thus the proper 

management/mitigation of such risks is the most important 

to achieve the project goals. For that proper risk 

management tools/techniques should be adopted. 

V. METHODOLOGY 

 
This study will investigate various risks involved in 

pipeline project. The different activities of the project are 

widely affected by risk and are adversely affecting the 

completion schedule. A proper recording of events and 

defining the intensity and severity of risks is crucial to 

overcome time and cost overruns. A study of various risk 

and their subsequent parameters will help us to get an idea 

the intensity and depth of risk in pipeline construction. 

Methodology used for the project is “Expected Value 

Method (EVM)” 

Methodology for the project is as follows:- 

 Studying the tender document (Authority-PCMC, 

Contractor-Vishwaraj Infra Ltd) 

 Literature Review:- For studying past research work 

carried out, different papers relating to infra project, 

road projects and pipeline projects are studied  

 Scheduling of Project: It is based on the quantities. In 

Primavera, scheduling has been done. Primavera is one 

of the best software for planning, scheduling. 

 Identification of risk sources: Activity wise risk 

classification has been done for the project 

 Preparation of questionnaire: (In three parts Feasibility, 

pre-execution and execution).And distributing 

questionnaire among the field experts to give the ratings 

 Analysis of risks: It is based in rating from respondents 

and it is done by “Expected Value Method”.  

 Analyzing the impact of all the risks on the cost and 

time of the project. 

 Finally to suggest the remedial measures to mitigate the 

risks and thereby reducing the time and cost overruns.  

VI. DATA COLLECTION  

A. Site in Brief:  

Pimpri-Chinchwad is one of the most vibrant industrial and 

urban settlements in Maharashtra. Its developed industrial 

sector, proximity to Pune and the growing IT sector draws a 

large group of people and businesses to settle in the city, 

temporarily or permanently. This creates a growing demand 

for urban infrastructure, especially for water supply and 

sanitation. 

The overall objective of the PCMC Water Supply 

Project (40% Area) is to deliver a continuous, 

Pressurized supply of safe water to the entire population of 

Pimpri-Chinchwad city while improving infrastructure 

services to its citizens. 

B. Details of Site: 

 8 km portion from WTP Pimpri To Dange-Chowk has 

been discussed for project study. 

 Name of client:- PCMC (“Pimpri-Chinchwad Municipal 

Corporation”) 

 Name of Contractor: - Vishwaraj Infrastructure Ltd. 

 Total Project Cost: - 201 Crores 

C. Data Collection: 

Firstly identification, classification of risks incurring in 

pipeline project has been done (as shown in the table 

below).For the risk analysis by (EVM) method, 

questionnaire has been prepared. The major project 

activities are the broken down into various sub-activities and 

the risks relating to each of these sub-activities are enlisted 

and a questionnaire was circulated amongst 40 experts 

having adequate experience in infrastructure projects or 

similar pipe line project.  

These experts were required to respond with 

respect to the likelihood of occurrence and the weightages 

associated with each risk based on their experience and the 

impact of the said risks. Respondents are Designers, Deputy 

Project Leaders, Project Managers, Deputy Project 

Managers, Managing Directors, people in charge of Quality 

assurance / Quality control, and Safety, Senior Engineers. 

 
Fig. 1: Scheduling of Project 

VII. RESULT 

The following bar charts shows the graphical representation 

of Likelihood (Lij), Impact (Iij) 

and Risk Severity (RSj). These are based on questionnaire 

survey analysis of the risks. 

The Flow Chart for the Methodology is shown as below: 

 

Study of tender document 

 

Literature Review 

 

Scheduling of project 

 

Preparation of questionnaire 

 

Questionnaire Analysis of risks 

 

Risk severity calculation  

 

Risk impact on cost and time 

  

                  Suggesting Remedial measures to mitigate risks 
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Fig. 2: Risk Severity chart from activity 1 to 6 

 
Fig. 3: Risk Severity chart from activity 7 to 12 

1) Analysis of risks with higher severities 

From the analysis it has been observed that feasibility 

project risk (FPR), Pre-execution project risk (PEPR 1), 

Execution project risk (EPR 1) and Execution project risk 

(EPR 2) are having higher values of risk severity (RSj) 

0.167, 0.160, 0.160 and 0.210 respectively. So these risks 

are to be studied, analyzed and mitigated properly. The 

following table and bar chart shows the risks with higher 

severity. 

 
(CLF)j (CIF)j (RSj) 

FPR 0.35 0.47 0.167 

PEPR 1 0.39 0.41 0.160 

EPR 1 0.39 0.41 0.160 

EPR 2 0.43 0.50 0.210 

Table 1: Risks having greater risk severities 

 
Fig. 4 Risk with higher severity values 

2) Time Analysis 

In time analysis, graphical representation of base time 

estimate, corrective time, and expected time has been for 

each activity have been given in following bar charts. 

 
Fig. 5: Time analysis chart for activity 1 to 4 

 
Fig. 6: Time analysis chart for activity 5 to 8 

 
Fig. 7: Time analysis chart for activity 9 to 12 

3) Cost Analysis 

In time analysis, graphical representation of base cost 

estimate, corrective cost estimate has been for each activity 

have been given in following bar charts. 

 
Fig. 8: Cost analysis chart for activity 1 to 4 

 
Fig. 9: Cost analysis chart for activity 5 to 8 
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Fig. 10: Cost analysis chart for activity 9 to 12 

VIII. CONCLUSION 

From the case study it is studied that, Project time is the 

crucial part of the project. Pipeline project involves no. of 

major and minor risks involving in the different stages of 

work and if not mitigated or overcome properly, the 

probability of successful completion of the project within 

the stipulated time and cost frame will reduce. This will 

have a direct impact on the efficiency and profitability of the 

organization.  

As from the analysis it is seen that feasibility 

project risk (FPR), Pre-execution project risk (PEPR 1), 

Execution project risk (EPR 1) and Execution project risk 

(EPR 2) are having higher values of risk severity (RSj) 

0.167, 0.160, 0.160 and 0.210 respectively. So these risks 

are to be properly investigated and overcome. Therefore it is 

found that in order to eliminate/mitigate the risks in project 

a proper recording of events is necessary. 

Hence it is necessary to determine these risks in 

order to achieve the objectives of the project. So the 

management of the risks is the most important. 
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