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Abstract:  This study has been undertaken to apply the Modified Particle Swarm Optimization (MPSO) algorithm in the claim 

management system for assessing risks associated with construction claims in infrastructure projects represents a significant 

advancement in project management and risk mitigation. The MPSO algorithm, with its enhanced capabilities and adaptability, 

has demonstrated its efficacy in optimizing the assessment process, thereby improving the accuracy and efficiency of risk 

evaluation. 

To carry out study the 05 completed projects are selected, these projects were completed between 2013 to 2018, these projects 

were delayed under various circumstances, the cost of the project has been increased as well. The value of claim and the delay 

is analyzed to know optimum values of the time and corresponding increased costs.  

I. INTRODUCTION 

Construction projects typically entail complexity and prolonged completion periods, rendering them susceptible to contractual 

claims and disputes. Across India and abroad, numerous projects struggle to adhere to budgetary constraints and timelines, 

leading to additional expenditures in the form of claims. 

 

This report endeavors to analyze the costs associated with contractual claims and time delays, aiming to identify optimal values 

for five completed projects. Leveraging a Modified Particle Swarm Optimization (MPSO) algorithm-based claim management 

system, the study seeks to optimize outcomes and mitigate the impact of disputes in construction projects. 

 

For this study, five completed projects were selected, each having experienced delays under various circumstances resulting in 

increased project costs upon completion. The data regarding the value of claims and the duration of delays were extracted from the 

completion certificates issued by government organizations. These certificates were further scrutinized to ascertain the reasons 

behind the escalation in project costs. The recorded values of contractual claims and extended project durations served as input 

variables for the MPSO model, which then identified the optimal values for each parameter across all five projects. 

 

The primary aim of this study is to mitigate the financial and temporal repercussions associated with construction claims. By 

minimizing the combined impact of project delay durations and additional costs, the research seeks to provide an optimal solution 

for construction claims management. 

 

Additionally, the model's output offers insights into project risks at the early stages, enabling the application of risk mitigation 

strategies. This analysis aids in the identification of project risks and the formulation of corresponding risk mitigation plans, 

ultimately enhancing project management practices. 

 

Kiani et al. (2021) have introduced an updated iteration of Particle Swarm Optimization (PSO) designed to overcome the 

shortcomings of conventional PSO in estimating PV parameters. To improve PSO's efficacy and ensure a balanced exploration of 

both local and global solutions, this study initiates with the implementation of a sine chaotic inertia weight mechanism. 

Subsequently, two distinct methods are employed to regulate acceleration coefficients. To optimize these coefficients, a tangent 

chaotic approach is utilized, aiming to identify the most optimal solution. 

 

Freitas et al. (2020) delineated the iterative nature of the PSO optimization algorithm, which aims to progressively refine a problem 

by initiating with a population of candidate solutions, referred to as a swarm of particles. Within this swarm, each particle is 

http://www.jetir.org/


© 2024 JETIR March 2024, Volume 11, Issue 3                                                        www.jetir.org  (ISSN-2349-5162)                 

 

JETIR2403A33 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org K246 
 

cognizant of both the global best position, representing the most optimal solution found within the entire swarm, and its individual 

best position, reflecting its own optimal solution discovered during the search process. As the particles traverse the search space, 

they dynamically adjust their positions in pursuit of the global minimum. The PSO algorithm is governed by three parameters: one 

control parameter and two learning parameters, each playing a crucial role in the search process. 

 

Kermanshachi et al. (2018) discovered that the issue of subpar construction performance has been a longstanding concern among 

both academic researchers and industry practitioners. With the economy experiencing continuous growth, intense competition, and 

rapid changes within the construction sector, many businesses are compelled to consistently monitor and improve their 

performance. Moreover, research has shown that effectively implementing the three Engineering, Procurement, and Construction 

(EPC) phases can lead to a construction performance that is notably efficient. Specifically, the performance of each EPC phase can 

be evaluated based on factors such as schedule adherence, cost management, and quality outcomes. 

 

II. OBJECTIVE OF THE STUDY 

Within the construction sector, handling claims stemming from delays and added expenses presents a multifaceted challenge. 

Construction endeavors frequently encounter uncertainties, resulting in project setbacks and increased expenditures. Streamlining 

the resolution of construction-related claims, which hinge on these factors, is paramount for project efficacy. This issue endeavors 

to utilize Particle Swarm Optimization (PSO) to unearth an ideal resolution for managing construction claims. Its goal is to mitigate 

the collective repercussions of project delay durations and supplementary costs, thereby enhancing overall project management 

efficiency. 

III. DATA COLLECTION 

Collecting data is a pivotal aspect of this project, particularly in developing the MPSO model and analyzing numerous inputs 

from various projects. This data is sourced from governmental and semi-governmental entities across India, focusing on completed 

infrastructure projects such as new railway line constructions, bridges, flyovers, barrages, and highway constructions, spanning 

from 2004 to 2022. The completion certificates of these projects are obtained from these organizations for analytical and 

educational purposes. 

 

These projects are typically awarded to contractors through the least cost method (LSM) via open bidding processes. They 

encompass various contract types including EPC contracts, Item Rate Contracts, BOQ contracts, and Percentage Rate Contracts. 

Depending on the contract form, the likelihood of contractual claims varies; for instance, EPC contracts are more susceptible to 

such claims compared to other contract forms. However, both item rate contracts and BOQ type contracts also have a high 

likelihood of claims. The escalation of project costs may result in additional expenses and time, leading to project delays. 

Therefore, effective contract management is paramount. A successful project is one that is completed within budget and on time. 

 

The objective of this study is to identify projects with maximum variations in completion costs, longest durations, and highest 

contractual claims. Data from five completed projects were analyzed, focusing on contractual claims, types of claims, claim 

amounts, and their resolutions. Two input variables, namely extended time in years and claim amount in crores, were utilized. The 

output is the optimal claim duration, directly correlated with the resource cost involved in claim settlement. 

 

IV. DATA AND SOURCES OF DATA 

 For the study, five completed projects were chosen, each experiencing delays and cost increases due to various 

circumstances. Information regarding the project's completion costs, including the value of claims and the duration of delays, was 

extracted from government-issued completion certificates. Further analysis of these certificates was conducted to discern the 

reasons behind the escalated project costs. The values of contractual claims and additional time required to finalize the projects 

were recorded. These two parameters served as input variables for the MPSO model, enabling the identification of the most optimal 

values for each parameter across all five. 

 

Table 1: Project Data 

Sr Project 

type 

LOA No LOA Date Original 

Contract 

Value 

 in INR 

Value on 

Completion 

 in INR 

Original 

date of 

completion 

Actual date of 

completion 

1 Foot 

Over 

Bridge 

A/08-

2018/Estate 

23-04-2018 4,01,67,899.86 4,77,09,845.94 07-09-2018 30-04-2019 

2 Foot 

Over 

Bridge 

A/37-

2015/HQ 

23-12-2015 1,50,35,479.15 2,07,56,387.89 13-10-2016 25-04-2018 

3 Foot 

Over 

Bridge 

A/36-

2015/HQ 

23-12-2015 2,21,79,821.86 3,00,14,714.00 27-10-2016 14-12-2017 

4 Repair of 

ROB 

A/03-

2017/Estate 

16-03-2017 1,37,91,630.96 1,57,54,830.22 04-12-2018 29-12-2019 
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5 Locomoti

ve shed  

Dy. 

CE/CG/CA/

DLS 

/KYN/ 

2013/01/RT 

15-11-2013 2,08,37,828.27 2,63,16,168.00 14-11-2014 31-01-2016 

 

Table 2: Variables 

Sr Section / 

location 

Project Ref Variable-1 Variable-2 

Time in 

Months 

Time in 

Years 

Claim Value  

in Rs. 

Claim Value  

in Crores 

1 Foot Over 

Bridge 

Project-01 7 0.70 75,41,946.08 0.754 

2 Foot Over 

Bridge 

Project-02 18 1.80 57,20,908.74 0.572 

3 Foot Over 

Bridge 

Project-03 13 1.30 78,34,892.14 0.783 

4 Repair of 

ROB 

Project-04 12 1.20 19,63,199.26 0.196 

5 Locomotive 

shed  

Project-05 14 1.40 54,78,339.73 0.548 

 

V. THEORETICAL FRAMEWORK 

  

Two input variables, namely extended time in years and claim amount in crores, were utilized. The output is the optimal claim 

duration, directly correlated with the resource cost involved in claim settlement. 

 

 

Figure 1: Process of PSO 

 

VI. APPLICATION OF PSO 

In the construction industry, managing claims arising from delays and additional costs is a complex task. Construction projects 

often face uncertainties leading to project delays and incurring additional costs. Optimizing the resolution of construction claims 

involving these two variables is crucial for project success. This problem aims to leverage Particle Swarm Optimization (PSO) to 

find an optimal solution for construction claim management by minimizing the combined impact of project delay duration and 

additional cost. 

 

Objective Function:  

Minimize the construction claim management objective function:  

Minimize 

F(x) =X1
2-X1X2+X2

2+2X1+4X2+3 

 

PSO Parameters: 

1. Quantity of particles within the swarm defines the Swarm Size (N). 

2. Inertia Weight (w) influences how a particle's preceding velocity shapes its subsequent movement. 

3. Cognitive Parameter (c1) dictates the degree to which a particle gravitates toward its personal best solution. 

4. Social Parameter (c2) governs the extent to which a particle is drawn towards the overall best solution found within the 

swarm. 
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A. PARAMETER FOR SELECTION OF DATA.  

The convergence of Particle Swarm Optimization (PSO) can be significantly influenced by the judicious selection of control 

parameters, such as inertia weight and acceleration coefficient. Over time, research has extensively focused on the acceleration 

coefficient's impact on self and social cognition, playing a crucial role in PSO convergence. 

 

Government-issued completion certificates are scrutinized to gather information including the scope of work, project award 

date, project cost, project duration, actual completion date, actual completion cost, and details of claims along with the time taken 

to settle them. 

 

A total of five projects spanning various sectors are examined for analysis, necessitating a minimum of two variables. These 

variables—Project Delay Duration and additional costs incurred due to claims—are computed by determining the difference 

between the actual completion time and the original project completion time. This difference, initially in months, is converted into 

years for simplicity. The second variable is derived by subtracting the project's completion cost from its original cost, with the 

claim value being converted into crores. 

 

Non-negative values are also factored into the analysis to assess the impact of claim amounts when projects are completed 

ahead of schedule and under budget. 

 

B. THE STOPPING CRITERIA FOR ITERATIONS IN THE STUDY ARE AS FOLLOWS: 

 

Termination occurs when the maximum number of iterations is reached. However, if this limit is too low, termination may 

happen prematurely before a satisfactory solution is achieved. This criterion is often combined with other termination conditions or 

used independently when the objective is to estimate the best solution within a fixed timeframe. In this study, the maximum number 

of iterations is set at 20. 

 

ii. Termination happens when an acceptable solution is attained. This criterion ends the search once an optimal solution is found 

for the objective function, provided an acceptable error is reached. However, it may terminate on a sub-optimal solution if the 

optimal solution is too large or fail to terminate at all, particularly for basic PSO due to challenges in refining solutions. This 

condition assumes prior knowledge of the optimal solution, which may not always be available. 

 

iii. Termination occurs when no improvement is observed over a certain number of iterations. Various measures of 

improvement can be used, such as small changes in average particle positions or near-zero average particle velocities, indicating 

minimal position updates and lack of significant improvements. 

 

iv. Termination occurs when the normalized swarm space approaches zero. The objective function adopted for analysis focuses 

on minimization, aiming to obtain the minimum value of the pair. Iteration ends when the difference between the objective function 

values of consecutive iterations is zero, signifying no further need for analysis. 

 

VII. CONCLUSION 

  

The implementation of the Modified Particle Swarm Optimization (MPSO) algorithm in the construction claim management 

system marks a significant stride in project management and risk mitigation for infrastructure projects. Through its enhanced 

capabilities and adaptability, MPSO has demonstrated effectiveness in streamlining the assessment process, thereby improving 

accuracy and efficiency in risk evaluation. 

 

By integrating MPSO, the claim management system can adeptly navigate the intricacies of infrastructure projects, better 

identifying potential risks associated with construction claims. This approach empowers project managers and stakeholders to 

make informed decisions, allocate resources wisely, and implement preemptive measures to mitigate risks before they escalate. 

 

The aim of this study is to identify the most suitable project for in-depth analysis and application of the PSO method. Optimizing 

the resolution of construction claims, involving key variables such as project delay duration and additional cost, is crucial for 

project success. Leveraging Particle Swarm Optimization (PSO), the study seeks to find an optimal solution for construction 

claim management by minimizing the combined impact of these variables. 

 

Data is gathered from various sources to identify the best values for these crucial project factors. Completion certificates provide 

essential information such as project completion periods and claim values, serving as input variables for the MPSO model. The 

output is the optimal values for time and claim amounts. 

 

The collected data undergoes analysis using the MPSO algorithm, with calculations performed using conventional mathematical 

formulas. To validate the accuracy of the MPSO results, the model is tested with different parameters, yielding consistent 

outcomes. 

 

In this study, data analysis is conducted using the MPSO algorithm within MS Excel, revealing that project that exhibits the 

optimal solution. The results are further verified by recalculating them with varied MPSO parameters, consistently yielding the 

same outcomes. Thus, the project duration and cost of project which emerge as the optimal values. 
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