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Abstract— Construction projects are unique in character and 

do not lend themselves to standardization. The construction 

project of dynamic nature, with many seasonal and cyclical 

ups and downs. Hence, each construction project requires a 

lot of care in handling. Also, construction activity consists a 

number of agencies i.e. the client, consultant and the 

contractor. In order to establish the duties, obligations, rights, 

responsibilities among the various agencies, a contract is 

required to be made between them which will establish a 

mutual relationship to do a work. The growth of the 

construction sector in India has been relatively slow 

compared with the industrial and manufacturing sectors. The 

energy shortage, an inadequate transportation network, and 

an insufficient water supply system have caused a bottleneck 

in the country’s economic growth. In adequate transport 

infrastructure has been recognized as an impediment to the 

industrial and economic progress of any country. 

Governments worldwide invariably must cope with the 

widening gap between needed investments and available 

budgetary resources. They increasingly attempt to involve the 

private sector in the financing, design, construction, and 

operation of major infrastructure projects, with a view to 

exploit the private initiatives to implement public projects. 

There are tremendous opportunities for foreign investors. 

However, undertaking infrastructure business in India 

involves many risks and problems that are mainly due to 

differences in legal systems, market conditions and culture. 

An infrastructure development project, due to its very nature, 

is more prone to risks than ordinary industrial projects. Risks, 

consequently, have the ability to adversely affect the 

implementation of an infrastructure project and make it 

completely unviable. A crucial aspect of a successful 

infrastructure project development and project finance 

transaction is, therefore, the suitable identification, allocation 

and management of risks. 
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I. INTRODUCTION 

1) The project management book (PMBOK) guide [4] 

defines a project risk as “an uncertain event or condition 

that, if it occurs, has a positive or negative effect on at 

least one project objective.”(Source: chapter 19, risk 

management in construction projects, nerijabanaitiene 

and audriusbanaitis,). 

2) The advancements in all technologies and in general the 

speed with which technological advancements are taking 

place have manifold increased the requirements, 

expectancies and demands. This has led to a similar 

target oriented approach in construction projects. To 

achieve the targets several sophisticated equipments and 

techniques are inevitable to used. 

3) Due to this the complexities in the construction project 

have also increased. To meet the need of the hour, today 

one has to go with the risk associated with the project and 

achieve the target that has been set. It also therefore 

becomes necessary to anticipate & access the risks 

associated with any particular project & take decisions 

there upon such as, if it is the bidder then he could 

conclude whether he should bid or not, if bid what 

financial and other provisions he will be required to keep 

ready to mitigate these risks, etc. 

4) The primary focus of risk analysis is to assist project 

managers and cost engineers to control cost when 

constructing a complex structure. Cost control during 

construction process is vital to ensure the success of a 

project. The construction of a complex structure is a 

major understanding and typically has people 

specifically responsible for cost control. Most complex 

project shear the common them that they are fraught with 

risks and uncertainty that can cause cost escalations. For 

example, laufer and howell found that about 80% of all 

projects begin the construction process with a high level 

of uncertainty. Construction project manager and cost 

engineers have a challenging task to build a complex 

project that is on budget. 

5) Construction and cost engineering professionals have 

long recognized the need for improvements in the are of 

cost control. Managing cost includes estimating, 

scheduling, accumulating and analyzing cost data, and 

finally implementing measures to correct a cost problem. 

There are several cost control techniques that are used by 

the costruction industry to verying degrees. There are 

several cost control techniques that are used by the 

construction industry to veriying degrees. These are 

exception reporting, trend analysis, earned value, range 

estimating, and forecast unit cost. Expect for perhaps 

earned value, these cost control techniques tend to focus 

on variances in line items once the cost overrun has been 

discovered. What is needed is a cost control 

methodology that proactively seeks out potential cost 

issues and provides project managers with as much 

warning as possible before their occurrence. 

II. PROCEDURE  

A. Methods of Risk Assessment 

1) Multivariate Statistical Models 

Multivariate statistical analysis is concerned with data that 

consists of sets of measurements for project cost or durations 

derived from historical data. These methods are typically top-

down or parametric and do not contain enough detail to 

validate bottom up engineering estimates or project networks. 

2) Event Trees: Event tree analysis (ETA) 

It is a forward, bottom up, logical modeling technique for 

both success and failure that explores responses through a 

single initiating event and lays a path for assessing 

probabilities of the outcomes and overall system 

analysis.[1] This analysis technique is used to analyze the 

effects of functioning or failed systems given that an event 

has occurred .ETA is a powerful tool that will identify all 

https://en.wikipedia.org/wiki/Event_tree_analysis#cite_note-Clemments_1-1


Research Paper on Risk Analysis at Construction Site 

 (IJSRD/Vol. 5/Issue 01/2017/473) 

 

 All rights reserved by www.ijsrd.com 1719 

consequences of a system that have a probability of occurring 

after an initiating event that can be applied to a wide range of 

systems including: nuclear power plants, spacecraft, and 

chemical plants. This Technique may be applied to a system 

early in the design process to identify potential issues that 

may arise rather than correcting the issues after they 

occur.[3] With this forward logic process use of ETA as a tool 

in risk assessment can help to prevent negative outcomes 

from occurring by providing a risk assessor with the 

probability of occurrence. ETA uses a type of modeling 

technique called event tree, which branches events from one 

single event using Boolean logic. 

3) Sensitivity Analysis 

It is the study of how the uncertainty in the output of 

a mathematical model or system (numerical or otherwise) can 

be apportioned to different sources of uncertainty in its 

inputs. A related practice is uncertainty analysis, which has a 

greater focus on uncertainty quantification and propagation 

of uncertainty. Ideally, uncertainty and sensitivity analysis 

should be run in tandem. The process of recalculating 

outcomes under alternative assumptions to determine the 

impact of variable under sensitivity analysis can be useful for 

a range of purposes including 

 Testing the robustness of the results of a model or system 

in the presence of uncertainty. 

 Increased understanding of the relationships between 

input and output variables in a system or model. 

 Uncertainty reduction: identifying model inputs that 

cause significant uncertainty in the output and should 

therefore be the focus of attention if the robustness is to 

be increased (perhaps by further research). 

 Searching for errors in the model (by encountering 

unexpected relationships between inputs and outputs). 

4) Monte Carlo methods (or Monte Carlo experiments 

These are a broad class of computational algorithms that rely 

on repeated random sampling to obtain numerical results. 

They are often used in physical and mathematical problems 

and are most useful when it is difficult or impossible to use 

other mathematical methods. Monte Carlo methods are 

mainly used in three distinct problem classes: 

optimization, numerical integration, and generating draws 

from a probability distribution. 

5) Probability Matrix Method 

A probability matrix is a matrix that is used during Risk 

Assessment to define the various levels of risk as 

the product of the harm probability categories and harm 

severity categories. This is a simple mechanism to increase 

visibility of risks and assist management decision making. 

Although many standard risk matrices exist in 

different contexts (US DoD, NASA, ISO), individual projects 

and organizations may need to create their own or tailor an 

existing risk matrix. 

For example, the harm severity can be categorized 

as: 

 Catastrophic - Multiple Deaths 

 Critical - One Death or Multiple Severe Injuries 

 Marginal - One Severe Injury or Multiple Minor Injuries 

 Negligible - One Minor Injury 

The probability of harm occurring might be 

categorized as 'Certain', 'Likely', 'Possible', 'Unlikely' and 

'Rare'. However it must be considered that very low 

probabilities may not be very reliable 

III. RESULTS 

A. Rating of risk criticality and mitigation measure 

effectiveness 

The evaluation of the criticality of risk is a complex subject 

concealed in uncertainty vagueness. The vague terms are 

unavoidable because it is easy for project managers to access 

risks in qualitative linguistic terms. To improve the 

preciseness and reliability of survey replies, a six-degree 

rating system for the criticality of risk and the effectiveness 

of mitigation measures have been adopted (Six Degree of 

rating system is a concept used by Dan Armstrong in an 

article “Six Degrees of Project Management”, please refer a 

link http://www.baselinemag.com/cp/bio/Dan-Armstrong/), 

as shown in Table 1. 

Ratings Risk Criticality 
Mitigation measure 

effectiveness 

0 Not applicable Not applicable 

1 Not at all critical Not at all effective 

2 Only slightly critical Only slightly effective 

3 Critical Effective 

4 Very critical Very effective 

5 Very much critical Very much effective 

Table 1: Rating system for risk criticality and mitigation 

measure effectiveness 

1) Data Collection 

There were 30 respondents, who were asked various 

questions pertaining to various risks they faced during project 

conceiving to commissioning stages of infrastructure 

projects. 

2) Analysis of Data 

Since the survey targets were mainly experts in India, and i 

had already tested it on a small sample of relevant 

respondents to make sure the survey was ambiguous and that 

respondents understood terms and would interpret terms in a 

similar manner. 

Data analysis consists of examining, categorizing, 

and tabulating the evidence to address the initial propositions 

of the study. In order to generate recommendations, this 

research project analysed date in following three stages. 

 Data Reduction – It edited and summarized the date 

collected from the survey and case studies, and looked 

for patterns and themes to reduce the data without 

significant loss of information. The main method used 

was coding or sorting the data into categories according 

to some criteria which appears to be reasonable based 

upon prior research. 

 Data Display – In this stage it used tables to display the 

results of the survey and enhance the understanding of 

the data. 

 Drawing Valid Conclusions – It can be initially tentative, 

but firmed up as the analysis developed and needed to be 

verified by constantly referring back to the date. 

Risk  

No. 
Risk Description 

Consequences on Duration  

(On a scale of 1 to 5) 

Likelihood  

(On a scale of 1 to 5) 

I] Financial Risks   

https://en.wikipedia.org/wiki/Event_tree_analysis#cite_note-Clifton-3
http://www.baselinemag.com/cp/bio/Dan-Armstrong/
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1 Inflation due to national policies 3 5 

2 Price escalation due to imposition of taxes 2 5 

3 Non availability of funds 3 4 

4 Non-payment by client 3 3 

5 Increase in cost of labour 4 3 

6 Inadequate financial margins 4 1 

7 Change in insurance premium 3 2 

8 Unplanned cash flow pattern 4 3 

II] Technical Risks   

1 Change in design 5 5 

2 Change in specifications 5 3 

3 Ambiguity in design 4 4 

4 Ambiguity in specification 4 4 

5 Uncertainty due to new technology 3 5 

6 Unforeseen modification in project 3 3 

7 Improper estimation of resources 2 4 

8 Change in material standards 4 4 

III] Construction Risks   

1 Non availability of material 4 5 

2 Wastage of material 3 2 

3 Late delivery of material 5 3 

4 Non availability of continuous electricity and water 4 2 

5 Shortage of skilled labour 4 3 

6 High cost of repairs 4 1 

7 Structural failure post completion 4 3 

8 Accidents on site 5 5 

IV] Legal Risks   

1 Legal disputes with government 4 5 

2 Change in local laws 3 5 

3 Contradictory contract clause 4 4 

4 Ambiguity in contract clause 4 3 

5 Breach of contract 5 5 

V] Political Risks   

1 Political instability 2 3 

2 External aggression 1 3 

3 Internal disturbances 1 1 

4 Change of political parties 1 1 

5 Change of government 2 3 

VI] Social Risks   

1 Crimes in the vicinity 3 2 

2 Labour unrest 2 3 

3 Lack of coordination with public 1 1 

4 Management work force conflict 1 1 

VII] Environmental Risks   

1 Ecological damages to the work site 3 2 

2 Protests from Environmentalists 3 5 

3 Compliance to environmental laws 4 4 

4 Inadequate control system against pollution/health/safety 4 3 

VIII] Geological Risks   

1 Adverse terrain 2 3 

2 Adverse soil condition 3 4 

3 Adverse site condition 5 4 

4 Adverse climate 4 5 

Table 2: Site Data: S.J. Contracts Pvt. Ltd. Amanora Pune –28 

Risk 

No. 
Risk Description 

Consequences on Duration  

(on a Scale of 1 To 5) 

Likelihood  

(on a Scale of 1 To 5) 

I] Financial Risks   

1 Inflation due to national policies 3 4 

2 Price escalation due to imposition of taxes 3 3 

3 Non availability of funds 4 4 
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4 Non-payment by client 3 4 

5 Increase in cost of labour 2 3 

6 Inadequate financial margins 2 3 

7 Change in insurance premium 1 2 

8 Unplanned cash flow pattern 1 1 

II] Technical Risks   

1 Change in design 5 4 

2 Change in specifications 5 4 

3 Ambiguity in design 5 3 

4 Ambiguity in specification 3 3 

5 Uncertainty due to new technology 1 2 

6 Unforeseen modification in project 4 5 

7 Improper estimation of resources 2 3 

8 Change in material standards 2 4 

III] Construction Risks   

1 Non availability of material 3 5 

2 Wastage of material 1 1 

3 Late delivery of material 2 2 

4 Non availability of continuous electricity and water 3 2 

5 Shortage of skilled labour 5 2 

6 High cost of repairs 2 2 

7 Structural failure post completion 4 4 

8 Accidents on site 4 3 

IV] Legal Risks   

1 Legal disputes with government 2 4 

2 Change in local laws 3 3 

3 Contradictory contract clause 4 3 

4 Ambiguity in contract clause 3 3 

5 Breach of contract 4 5 

V] Political Risks   

1 Political instability 1 2 

2 External aggression 1 2 

3 Internal disturbances 2 3 

4 Change of political parties 1 2 

5 Change of government 3 3 

VI] Social Risks   

1 Crimes in the vicinity 2 3 

2 Labour unrest 1 1 

3 Lack of coordination with public 2 2 

4 Management work force conflict 2 2 

VII] Environmental Risks   

1 Ecological damages to the work site 1 2 

2 Protests from Environmentalists 2 5 

3 Compliance to environmental laws 3 4 

4 Inadequate control system against pollution/health/safety 1 2 

VIII] Geological Risks   

1 Adverse terrain 1 3 

2 Adverse soil condition 1 2 

3 Adverse site condition 2 3 

4 Adverse climate 2 2 

Table 3: Site Data: Kumar Builders Pvt. Ltd. Near Sndt, Paud Rd. Pune – 38 

Risk  

No. 
Risk Description 

Consequences on Duration  

(on a scale of 1 to 5) 

Likelihood  

(on a scale of 1 to 5) 

I] Financial Risks   

1 Inflation due to national policies 4 5 

2 Price escalation due to imposition of taxes 3 4 

3 Non availability of funds 2 3 

4 Non-payment by client 2 3 

5 Increase in cost of labour 3 4 
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6 Inadequate financial margins 2 3 

7 Change in insurance premium 1 2 

8 Unplanned cash flow pattern 1 2 

II] Technical Risks   

1 Change in design 4 5 

2 Change in specifications 3 4 

3 Ambiguity in design 4 5 

4 Ambiguity in specification 3 4 

5 Uncertainty due to new technology 1 1 

6 Unforeseen modification in project 3 4 

7 Improper estimation of resources 2 3 

8 Change in material standards 3 3 

III] Construction Risks   

1 Non availability of material 5 5 

2 Wastage of material 3 2 

3 Late delivery of material 3 3 

4 Non availability of continuous electricity and water 4 3 

5 Shortage of skilled labour 3 3 

6 High cost of repairs 2 3 

7 Structural failure post completion 4 3 

8 Accidents on site 4 5 

IV] Legal Risks   

1 Legal disputes with government 3 5 

2 Change in local laws 3 4 

3 Contradictory contract clause 4 4 

4 Ambiguity in contract clause 3 4 

5 Breach of contract 3 5 

V] Political Risks   

1 Political instability 3 3 

2 External aggression 3 3 

3 Internal disturbances 2 2 

4 Change of political parties 4 3 

5 Change of government 4 3 

VI] Social Risks   

1 Crimes in the vicinity 3 2 

2 Labour unrest 3 3 

3 Lack of coordination with public 2 4 

4 Management work force conflict 2 2 

VII] Environmental Risks   

1 Ecological damages to the work site 2 2 

2 Protests from Environmentalists 2 4 

3 Compliance to environmental laws 3 5 

4 Inadequate control system against pollution/health/safety 1 2 

VIII] Geological Risks   

1 Adverse terrain 3 3 

2 Adverse soil condition 4 4 

3 Adverse site condition 4 3 

4 Adverse climate 1 3 

Table 4: Site Data: Metro Jazz By Balaji Construction Baner Pune – 07

IV. CONCLUSIONS 

The study attempts at compiling various types of project risks 

and also various types of methods associated with their 

analysis as well as mitigation. It is confidently aspired that 

the study will contribute in significantly reducing the 

aftermaths faced by project managers on the occurrence of 

various unforeseen uncertainties which are characteristics of 

the construction activity. 
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