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ABSTRACT:- Delays in large bridge construction 

projects remain a persistent challenge worldwide, 

often resulting in significant cost overruns, 

compromised quality, and strained stakeholder 

relationships. This study investigates the 

effectiveness of various delay mitigation strategies 

employed in large-scale bridge projects, with the 

aim of identifying best practices and critical 

success factors. Through a combination of 

literature review, case study analysis, and 

stakeholder interviews, the research evaluates 

strategies such as advanced planning and 

scheduling techniques, risk management 

frameworks, stakeholder engagement, contractual 

incentives, and the integration of technology like 

Building Information Modeling (BIM). The 

findings indicate that while no single strategy 

guarantees success, a proactive and adaptive 

combination of methods—tailored to the specific 

project environment—significantly enhances 

schedule performance. The study concludes with 

practical recommendations for project managers, 

policymakers, and contractors to improve delivery 

timelines and reduce the likelihood of delays in 

future bridge construction initiatives. 
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I. INTRODUCTION:- 
Infrastructure development plays a crucial 

role in economic growth and connectivity, with 

bridge construction being a key component of 

transportation networks worldwide. However, large 

bridge projects are often subject to significant 

delays due to their inherent complexity, long 

durations, and involvement of multiple 

stakeholders. These delays not only inflate project 

costs but also compromise structural quality, 

disrupt public mobility, and strain relationships 

among contractors, government bodies, and local 

communities. 

Project delays in bridge construction can 

be attributed to various factors, including design 

modifications, funding issues, land acquisition 

delays, labor shortages, and unforeseen 

environmental conditions. While considerable 

efforts have been made to manage these challenges, 

the effectiveness of existing delay mitigation 

strategies remains inconsistent across projects and 

regions. 

This research aims to examine the 

effectiveness of various strategies employed to 

prevent or minimize delays in large bridge 

construction projects. These strategies may include 

advanced project planning, use of modern 

scheduling tools, risk assessment frameworks, early 

stakeholder engagement, contractual mechanisms 

such as incentives and penalties, and the 

application of technologies like Building 

Information Modeling (BIM). 

By analyzing case studies, conducting 

interviews with industry professionals, and 

reviewing existing literature, this study seeks to 

identify which strategies are most effective under 

different conditions and why. Understanding the 

critical success factors behind timely project 

delivery can offer valuable insights for 

policymakers, engineers, and project managers 

seeking to enhance efficiency, reduce risk, and 

ensure the successful completion of large-scale 

bridge projects. 
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II. AIM OF THE PAPER:- 
The aim of this study is to identify the 

primary reasons for delays in a project’s entire life 

cycle along with its effects. Our study specifically 

aims to: 

1. Identify the various factors that contribute to 

delays in major bridge projects, including 

technical, organizational, and external factors 

such as weather and site conditions. 

2. Analyze the impact of delays on the overall 

project timeline, budget, and quality of the 

project outcome. 

3. Develop and evaluate different delay analysis 

methods, including retrospective and 

prospective analysis, schedule impact analysis, 

and critical path method. 

4. Propose recommendations for managing and 

mitigating delays in major bridge projects, 

including risk management strategies, project 

monitoring, and communication practices 

between project stakeholders. 

5. Assess the effectiveness of different delay 

management strategies by examining the case 

studies of completed major bridge projects and 

comparing their performance against industry 

benchmarks. 

 

III. QUESTIONNAIRE SURVEY:- 
To gain a deeper understanding of the 

underlying causes of delays in large bridge 

construction projects, a structured questionnaire 

survey was developed and distributed among 

professionals involved in bridge planning, design, 

and construction. The questionnaire targeted a 

diverse group of stakeholders, including project 

managers, site engineers, consultants, contractors, 

and government officials. It was designed to gather 

both quantitative and qualitative data regarding the 

frequency, impact, and perceived severity of 

various delay factors. 

 

3.1 Reasons for delay in a project. 
i. Owner-directed change orders 

ii. Contractor/subcontractor personnel 

transferring to new projects 

iii. Inability to provide appropriate manpower 

to finish critical activities 

iv. Contractor’s submittal of closeout 

documentation (as-built drawings, 

warranties, O&M manuals) 

v. Excessive/multiple punch lists 

vi. Slow payment by owner 

vii. Completing punch lists in occupied space 

viii. Late-arriving materials/equipment 

ix. LEED/Other commissioning requirements 

x. Owner’s lack of urgency 

xi. Owner’s lack of preparedness or desire to 

assume operations of the facility 

xii. Contractor's lack of preparedness and 

planning for closeout 

xiii. Unclear contractual requirements relating 

to closeout 

xiv. No financial incentive for timely 

completion 

xv. No financial penalty for delayed 

completion 

xvi. Inability to provide appropriate manpower 

to finish punch lists 

xvii. Force Majeure events or Act of God 

xviii. Poorly-maintained equipment leading to 

frequent breakdowns 

xix. Dispute between parties involved in the 

project 

xx. Labor shortage/Labor strikes 

 

3.2 Degree of importance assigned by companies 

to the Delay mitigation of a construction   

project. 
i. Compared to other vital parameters of a 

construction project, the time-delays are 

more difficult to successfully 

handle/eradicate.. 

ii. On typical projects where the work 

progresses according to schedule, the time-

delays are usually mitigated according to 

schedule, as well. 

iii. Compared to others, my firm does a good 

job of managing the time-delays of 

construction projects. 

iv. My firm places a great deal of emphasis on 

reduction/elimination of time- delays in a 

construction projects. 

v. My firm’s record of handling time-delays in 

construction projects is a valuable 

sales/marketing tool. 

vi. My firm spends an appropriate amount of 

time and effort planning for timely 

completion of projects in the early stages of 

each project. 

vii. To the extent that there are delays in project, 

they are usually due to another party’s   

actions/in actions, rather than my firm. 

viii. Learnings from past project handling 

experiences  

 

3.3 Does your firm have a formal system for 

managing/mitigating time-delays in a project? 

3.4 What are the general features of your firm's 

formal progress monitoring system to track & 

mitigate delays? 
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i. Real-time monitoring of progress using BIM 

ii. Dedicated expert planning team 

iii. Outsourcing the project planning & 

monitoring 

iv. PM and the employees are trained to handle 

the timelines effectively 

 

3.5 Does your firm manages its projects with 

detailed construction activity schedules? 

3.6 On a typical project schedule, approximately 

what percentage (%) of scheduled activities 

usually leads to time-delays? 

3.7 Which, if any, of the following measures 

have been used to assure timely completion of 

projects on which you have been involved? 

i. Retainage 

ii. Early completion incentive 

iii. Late completion penalty (excludes liquidated 

damages) 

iv. A specialized "Project Monitoring Team" 

v. Efficient contingency planning 

 

3.8 Effectiveness of measures adopted by 

companies. 
i. Retainage 

ii. Incentive for early completion 

iii. Penalty for late completion 

iv. Replacement of the PM with a manager 

specializing in timely completion of projects 

v. Efficient Contingency Planning 

 

   3.9 Rating to the questionnaire is based on the following scale 

1 Strongly agree 

2 Agree 

3 Neither agree nor disagree 

4 Disagree 

5 Strongly disagree 

 

IV. RESULT AND DISCUSSION:- 
4.1 Reasons for Delay in a Project 

S.no Reasons for delay in a project. Mean standard deviation 

1 Late-arriving materials/equipment 1.639 0.9 

2 
Inability to provide appropriate manpower to finish punch 

lists 1.656 0.77 

3 Slow payment by owner 1.754 0.96 

4 Labour shortage/Labour strikes 1.754 1.06 

5 Contractor's lack of preparedness and planning for closeout 1.77 0.9 

6 Unclear contractual requirements relating to closeout 1.77 0.84 

7 Dispute between parties involved in the project 1.77 0.9 

8 
Contractor’s submittal of closeout documentation (as-built 

drawings, warranties, O&M manuals) 1.787 0.88 

9 No financial penalty for delayed completion 1.787 0.93 

10 Poorly-maintained equipment leading to frequent breakdowns 1.803 0.85 

11 
Inability to provide appropriate manpower to finish critical 

activities 
1.82 0.92 

12 No financial incentive for timely completion 1.869 0.97 

13 
Owner’s lack of preparedness or desire to assume operations 

of the facility 
1.885 0.91 

14 Owner’s lack of urgency 1.984 1.02 

15 Completing punch lists in occupied space 2 1.1 

16 LEED/Other commissioning requirements 2.033 0.95 

17 Force Majeure events or Act of God 2.049 1.06 

18 Excessive/multiple punch lists 2.082 0.92 

19 Owner-directed change orders 2.557 0.87 
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20 Contractor/subcontractor personnel transferring to new 

projects 
2.77 0.74 

  
I found out two reasons having least mean 

which is closer to the strongly agree so these two    

are the main reasons for delays happening in the 

project and also the Standard deviation of these two 

reasons were less when compared to the other 

reasons. So we can conclude that most of the 

people are relaying on the same reasons 

 

4.2 Degree of importance assigned by companies to the Delay mitigation of a construction project. 

Table:- Degree Of Importance 

 

S.no 

Degree of importance assigned by companies to the Delay 

mitigation of a construction project. 

 

Mean 

Standard deviation 

 

1 

My firm’s record of handling time-delays in construction projects 

is a valuable sales/marketing tool. 
1.639 0.97 

2 
   Learnings from past project handling  experiences 

1.639 0.93 

 

3 

My firm spends an appropriate amount of time and effort planning 

for timely completion of projects in the early stages of each 

project. 1.672 0.83 

 

4 

Compared to others, my firm does a good job of managing the 

time-delays of construction projects. 
1.738 0.98 

 

5 

My firm places a great deal of emphasis on reduction/elimination 

of time-delays in a construction projects. 
1.738 0.89 

 

6 

Compared to other vital parameters of a construction project, the 

time-delays are more difficult to successfully handle/eradicate.. 
1.836 1 

7 

On typical projects where the work progresses according to 

schedule, the time-delays are usually mitigated according to 

schedule, as well. 

1.902 1.01 

8 

To the extent that there are delays in project, they are usually due 

to another party’s actions/inactions, rather than my firm. 
1.934 1.09 

 

Through statistical analysis, we found out 

two measures having least mean which is closer to 

the strongly agree so we believe that the industry 

professionals are using these measures to mitigate 

delays in their respective projects. The Standard 

deviations of these two measures are less when 

compared to other measures. So, most of the 

industry professionals are adopting these two 

measures mostly to mitigate the delays in their 

respective projects. 

 

 



 

        

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 7, Issue 04 April 2025, pp: 842-850 www.ijaem.net ISSN: 2395-5252 

  

 

 

 

DOI: 10.35629/5252-0704842850           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal    Page 846 

4.3 Does your firm have a formal system for managing/mitigating time-delays in a project? 

 
Fig.1. Pie chart for 4.3 

  

Through our questionnaire survey, we can 

conclude that all the firms in the construction 

industry are now having a formal system for 

mitigating time delays in projects. By having a 

system and effective implementation of the same 

gives impeccable results in their respective 

projects. 

 

4.4 What are the general features of your firm's formal progress monitoring system to track & mitigate 

delays? 
 

 
According to the responses given by the 

industry professionals, we found out that firms are 

using Real time monitoring progress using BIM, 

dedicated expert planning teams and all the project 

managers and employees are trained to handle 

time-lines. These were the general features of their 

firm’s progress monitoring system to track and 

mitigate the delays. 
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4.5 Does your firm manage its projects with detailed construction activity schedules? 

 
Fig.. Pie chart for 4.5 

 

Through our questionnaire survey, we 

found out that majority of the firms nowadays 

manage their projects with the help of detailed 

construction activity schedule. Almost 94% of the 

responses were a”yes”. Construction project 

management with detailed activity schedules could 

provide huge benefits to project stakeholders. A 

detailed activity schedule can assist project 

managers in better planning and organizing project 

activities such as labour and material resources, 

equipment requirements, and time-lines. This can 

result in improved project control, better resource 

allocation, improved communication and 

collaboration among project stakeholders, and 

increased project efficiency and productivity. A 

detailed activity schedule can also be used to 

monitor project progress, track project costs, and 

provide stakeholders with regular updates on the 

project's status. Overall, project management with 

detailed construction activity schedules can help to 

ensure that projects are completed on time, on 

budget, and to the satisfaction of all stakeholders. 

 

4.6 On a typical project schedule, approximately what percentage (%) of scheduled activities usually lead 

to time-delays? 
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According to the Industry professionals, 

usually 10-20% of schedule activities usually lead 

to time-delays on a typical project.Though we 

observed a mixed response rate for less than 5%, 5-

10% and 20-30%. Very few people agreed upon 

that more than 30% of schedule activities usually 

lead to time-delays on a typical project. 

 

4.7 Which, if any, of the following measures have been used to assure timely completion of projects on 

which you have been involved? 

 
Fig. Bar graph for 4.7 

 

 Through the analysis of responses given 

by Industry professionals, we came to a conclusion 

that all the companies in the construction industry 

are using the following measures to avoid delays in 

their projects 

i. Retainage 

ii. Early completion incentives 

iii. Late completion penalties 

iv. Effective contingency planning 

 

By effective implementations of these methods, 

they are enjoying great results in their respective 

projects. 

 

4.8 Effectiveness of measures adopted by companies. 

Effectiveness of Measures 

S.no Effectiveness of measures adopted by companies. Mean 
Standard deviation 

1 Penalty for late completion 1.459 0.96 

2 Efficient Contingency Planning 1.492 1.06 

3 Incentive for early completion 1.574 0.99 

4 Replacement of the PM with a manager specializing in timely 

completion of projects 

1.721  

1.08 

5 Retainage 1.803 1.11 
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Through the analysis of responses, we 

found out that the mean of all effectiveness of 

measures are having the mean in between the 

strongly agree and agree. So the industry 

personnel's are adopting these measures to increase 

effectiveness of their projects 

 

V. CONCLUSION:- 
This study identified and analyzed key 

factors contributing to delays in large bridge 

construction projects. Among the various causes 

examined, two major reasons emerged as the most 

critical: the late arrival of equipment or materials, 

and the failure to provide a sufficient workforce to 

complete punch list tasks. These issues directly 

affect the project timeline and often result in 

extended deadlines and increased costs. 

In addition to these primary causes, 

feedback from industry professionals highlighted 

several other contributing factors. These include 

labor shortages, delays on the contractor’s part due 

to inadequate preparation, lack of timely initiatives 

from the client’s side, and unclear or poorly 

defined contractual agreements. Each of these 

factors can significantly disrupt project flow and 

complicate coordination among stakeholders. 

According to this study, we found out two 

major reasons for delay in a major bridge project 

namely late arrival of equipments or materials and 

Failure to give sufficient workers to complete 

punch lists. Apart from these two reasons, industry 

professionals imphasised on other reasons for the 

delay as well. Labour shortages, delay from 

contractor’s side, his lack of prepardness, lack of 

initatives from client’s side, unclear contractual 

agreements also play a major role in occurrence of 

delays in the construction project. 
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