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ABSTRACT 

The delay analysis framework consolidates diverse techniques and methods to 

achieve automated schedule analysis and damage calculation. The aim of this study is 

to develop a delay analysis framework to improve the claim processes for residential 

construction projects in Abu Dhabi (UAE). Previous research shows that 50% of the 

construction projects in the UAE encountered delays and were not completed on time. 

Delay Analysis Method (DAM) has been used in the construction industry to analyse 

the causes and effects of delays and plays a significant part of the claim process. The 

objectives of the study are to identify the current practices of Delay Analysis Method 

for residential building construction claims in the UAE, analyse the challenges of this 

method and determine the selection practices for the claims. The focus of the study is 

to develop an appropriate delay analysis framework in order to improve claim 

processes in residential construction projects. The research involved five case studies 

including one community villa project and four residential building projects in Abu 

Dhabi, UAE. The research instruments used were interviews and surveys involving 

200 project stakeholders (consultants and contractors) who are working in residential 

construction projects in Abu Dhabi, UAE. Thematic analysis was applied to analyse 

the interviews with the consultants and the data was analysed using NVivo software. 

Meanwhile, the quantitative data from the survey was analysed using descriptive 

statistical analysis. The research found that most of the participants (179=83.3%) 

usually used Windows/Time Impact Analysis. The participants indicated that lack of 

adequate project information is a consistent obstacle. Majority of them (168=85.28%) 

indicated that contractual requirements are a strong factor for selecting an effective 

delay analysis method/technique. To develop the delay analysis framework, most of 

them revealed that using a suitable Delay Analysis Method and skilled delay analysts 

will save time, cost and effort. The findings from this study contribute to the body of 

knowledge as the framework produced is pertinent for future studies that explore ways 

to overcome the obstacles of delay analysis in order to improve claim processes for a 

wide range of projects in Abu Dhabi. 
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ABSTRAK 

Rangka kerja analisis kelewatan menyatukan pelbagai teknik dan kaedah untuk 

mencapai analisis jadual automatik dan pengiraan kerosakan. Matlamat kajian ini 

adalah membangunkan rangka kerja analisis kelewatan untuk menambah baik proses 

tuntutan bagi projek pembinaan kediaman di Abu Dhabi (UAE). Penyelidikan sebelum 

ini menunjukkan bahawa 50% daripada projek pembinaan di UAE menghadapi 

masalah kelewatan dan tidak disiapkan tepat pada masanya. Kaedah Analisis 

Kelewatan (DAM) telah digunakan dalam industri pembinaan untuk menganalisis 

punca dan kesan kelewatan dan memainkan peranan penting dalam proses tuntutan. 

Objektif kajian ini adalah mengenal pasti amalan semasa Kaedah Analisis Kelewatan 

untuk tuntutan pembinaan bangunan kediaman di UAE, menganalisis cabaran kaedah 

ini dan menentukan amalan pemilihan untuk tuntutan. Fokus kajian adalah 

membangunkan rangka kerja analisis kelewatan yang sesuai untuk menambah baik 

proses tuntutan dalam projek pembinaan kediaman. Penyelidikan ini melibatkan lima 

kajian kes termasuk satu projek vila komuniti dan empat projek bangunan kediaman 

di Abu Dhabi, UAE. Instrumen kajian yang digunakan ialah temu bual dan tinjauan 

yang melibatkan 200 pihak berkepentingan projek (perunding dan kontraktor) yang 

bekerja dalam projek pembinaan kediaman di Abu Dhabi, UAE. Analisis tematik telah 

digunakan untuk menganalisis temu bual dengan perunding dan data dianalisis 

menggunakan perisian NVivo. Data kuantitatif melalui tinjauan pula, telah dianalisis 

menggunakan analisis statistik deskriptif. Kajian ini mendapati kebanyakan peserta 

(179=83.3%) menggunakan Analisis Kesan Masa/Windows. Para peserta 

menunjukkan bahawa kekurangan maklumat projek yang mencukupi adalah halangan 

yang konsisten. Majoriti daripada mereka (168=85.28%) menunjukkan keperluan 

kontrak adalah faktor yang kukuh untuk memilih kaedah/teknik analisis kelewatan 

yang berkesan. Untuk membangunkan rangka kerja analisis kelewatan, kebanyakan 

mereka mendedahkan bahawa penggunaan Kaedah Analisis Kelewatan yang sesuai 

dan penganalisis kelewatan mahir berupaya menjimatkan masa, kos dan usaha. 

Dapatan daripada kajian ini menyumbang kepada badan pengetahuan kerana rangka 

kerja yang dihasilkan adalah relevan untuk kajian masa depan yang meneroka cara 

mengatasi halangan-halangan analisis kelewatan untuk menambah baik proses 

tuntutan pelbagai projek di Abu Dhabi. 
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CHAPTER 1  

 

 

INTRODUCTION 

1.1 Research Background 

In order to achieve accurate schedule analysis and damage estimate, a delay 

analysis framework incorporates a number of methodologies (Abu-Osbeh, 2011). It is 

essential to combine framework for delay analysis substances to be assumed in a 

timely approach (Ibrahim Nasr, 2013). However, the increased complexity of current 

development projects and the project delays in the United Arab Emirates (UAE) mean 

that delays and cost exemptions have become common realities in the construction 

industry (Shabbar, 2017). Thus, researchers and practitioners have been inspired to use 

many methods to determine project delays and allocate the responsibility for them to 

the stakeholders (Sears, 2015).  

Over the years, delay in construction projects have been a persistent source of 

concern in the construction industry. This has led construction practitioners and 

researchers to develop various approaches and techniques for identifying the major 

causes of these regular challenges (Fakunle, 2020). Construction industry development 

has not been achieved due to the numerous challenges it faces. Most of the difficulties 

affecting the construction industry worldwide are to do with project execution 

challenges. The common problems of low productivity, delays and cost overruns have 

been over-researched with very similar results (Gyadu-Asiedu, 2021).  

Saudi Arabia suffers from some major problems that affect its role in building 

up the domestic economy. The study found that disagreements over contracts was one 

of the key delay causes in most of the residential building projects in Saudi Arabia 

(Mahamid, 2016). The construction industry in the UAE has improved as compared to 

the other Middle East Countries since it is linked with growing revenues from the Oil 

& Gas industry. Due to the current economic conditions in the UAE, the execution of 



 

2 

mega residential, commercial and infrastructure projects is handled by national and 

international contractors (Alhammadi, 2020).  

Residential building projects in India have huge budget costs for customers 

and, because of an absence of commitment, residential building projects are not 

delivered as promised. Delay is one of the major problems confronting the Indian 

Construction Industry with more than 55% of residential building projects 

experiencing time overruns. Causes of late delivery include lack of skilled labour, 

variations in design, rework due to faults, cost increases, poor planning etc. Such 

challenges have a serious influence on residential building projects under development 

(Singh, 2018).  

A study revealed that 70% of residential building projects in Saudi Arabia 

encountered delay, rising to 80% in Qatar (Memon, 2020). Today, residential projects 

are receiving considerable attention in order to supply the demand, and residential 

projects in the UAE are experiencing cost and time overrun concerns (Namous, 2021). 

Only 30% of residential construction projects are completed within the specified cost 

and schedule due to poor cost performance (Alhammadi, 2020).  

Accurate analysis of delays and apportionment of responsibility is of utmost 

significance. Stakeholders in construction contracts regularly use various delay 

analysis methods and techniques to substantiate their entitlement to an extension of 

time or liquidated damages. Technical analyses of delays implemented by the parties 

afford different results, even if the parties implement similar delay analysis methods, 

due to the absence of accurate analysis (Bektas, 2021). The Society of Construction 

Law (SCL) in the UK has recognized some factors that must be considered in selecting 

a method of delay analysis that considers the circumstances related to the contracts, 

the nature of the delay events, the value of claims and the delay analyst’s experience 

(Umar, 2020). In the USA, the Association for the Advancement of Cost Engineering 

International (AACEI) recommended using the Time Impact Analysis Method (TIA) 

for delay analysis (BDAIWI, 2018). For residential building projects in the UAE, 

delays and cost exemptions have become common realities. Thus, researchers and 

practitioners have been inspired to use many methods to determine project delays and 
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allocate the responsibility for them to the stakeholders (Johnson, 2020). However, the 

management of claims and delays is not compliant with international standards and 

best practices. Two delay analysis methods regularly used to settle claims for 

residential building projects in the UAE are Time Impact Analysis (TIA) and Impacted 

As-planned Schedule Analysis (Abdelhadi, 2019). 

 Delay analysis involves both simple and complex methods in presenting the 

delay claim, such as the Global Impact Technique (Perera, 2016), the Net Impact 

Technique (Alshammari, 2017), As-planned vs. As-built Schedule Analysis (Yusuwan 

& Adnan, 2013), Impacted As-planned Schedule Analysis (Braimah, 2013) and 

Collapsed ‘But-for’ As-built schedule analysis (Al-Gahtani, 2006). The current delay 

analysis frameworks do not address the impact of resource distribution and the delay 

analysis does not involve acceleration (Golnaraghi, 2011). Another delay analysis 

framework called the Integrated Forensic Delay Analysis Framework was developed 

by Muhamad (2011) to recognize delays, document their related information, resolve 

the consequence of delays on the work period and settle on responsibilities, determine 

damages and use the delay analysis method to decrease cost and time and improve 

accuracy.  

The focus of this study is to develop an appropriate delay analysis framework 

in order to improve claim processes in residential construction projects. The research 

addresses five case studies including one community villas project and four residential 

building projects in Abu Dhabi, UAE. The research method involves interviews and a 

questionnaire survey sent to project stakeholders (consultants and contractors) 

working in residential construction projects in Abu Dhabi. 

1.2 Problem Statement 

Delays in completing residential building construction projects occur for 

various reasons worldwide and the United Arab Emirates (UAE) is no exception. 

Changes in the agreed scope of work, the financial challenges faced by the owners and 

their lack of experience were identified as the top three causes of time delays in a 
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survey of 450 private residential projects in Kuwait. Variations in design, payment 

delays, poor planning and scheduling, lack of site management by the contractor, 

labour shortages and contractor financial troubles were the causes of 70% of the delays 

in Saudi residential building projects (Johnson, 2020). 

A research study conducted by Zaneldin (2020) identified the types, causes and 

frequency of construction claims for residential building in the UAE using data from 

124 claims from a variety of projects. The data were analysed and the results indicate 

that “change orders” are the greatest frequent cause of claims with an importance 

index. of 55% while “delay occurred by owner” was ranked second with an importance 

index of 52.5%. “Planning errors” as a cause of claims was ranked last with an 

importance index of 32.7%. 

In their research study, Abdelhadi and Bajracharya (2019) interviewed a total 

of eight skilled respondents from five diverse residential building projects in the UAE. 

The nominated participants were expert in providing a critical perception into the 

decision-making procedure implemented in practice to choose a delay analysis 

method. The analysis found that fifty of comes within the UAE encounter delays and 

don't seem to be completed on time. Furthermore, Motaleb (2013) found that a key 

challenge for UAE construction firms was the increasing rate of delays in projects. 

The absence of guidance concerning delay analysis methodologies has, to an extent, 

hampered improvements in the field of dispute resolution. It has, for example, led to 

delay analysis becoming an end in itself in huge disputes (Keane, 2015).  

The problems that frequently occur in delay analysis could influence the 

outcomes. These problems include the application of the software used for the delay 

analysis, the settlement of the concurrent delays and the assessment of delay pacing. 

Development is required to incorporate these problems in the delay analysis process 

(Braimah, 2013). Motaleb & Kishk (2010) indicated, “Delays were augmented in the 

corresponding years”. A study conducted by Ibrahim (2013) found that delay analysis 

is one of the construction industry’s problems. Also, it found that numerous 

researchers have established best practices to deal with this problem but not any of the 

existing approaches precisely address all of the four common delay problems: 
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concurrent delay, real time delay, pacing delay and acceleration. Therefore, this study 

is intended to develop a delay analysis framework that can be simply applied, is able 

to assign the delay liability, save cost and time and produce an accurate output.  

In order to achieve accurate schedule analysis and damage estimate, a delay 

analysis framework incorporates a number of methodologies (Abu-Osbeh, 2011). 

However, most of the current techniques are not respond accurately to all of the 

common delay problems (Ibrahim, 2013). In the UAE, managing delays analysis is not 

compliant with international principles (Hegazy, 2012). Selection of the delay analysis 

method depends on the individual view of the delay analyst (Abdlhadi, 2015).  

The problems with the delay analysis frameworks for claim process in the UAE 

are no different from those highlighted by several researchers. According to Abu 

Osbeh (2011), when the completion of a project is overdue, how to precisely analyse 

the effect of a delayed activity on the project is a major difficulty for project managers. 

Existing professional scheduling tools have usually been used to plan and control 

construction programs; however, they were not chosen for delay analysis which needs 

several calculation scenarios based on different opinions (Yang, 2017). The findings 

from numerous researchers showed that the output of delay analysis is often not 

predictable with one method not being applied commonly over another in all 

circumstances (Yousefi, 2016). Rustom (2012) found that there are many approaches 

for analysing the influence of delays on the program of work and merely some are 

well-recognized and comprehensively theorized to reflect delays and risks. There are 

several types of delay analysis approaches such as As-planned versus As-built, 

Collapsed As-built, Impacted As-planned and Time Impact Analysis (Maidi, 2020).  

Furthermore, overcoming the ineffectiveness and shortages of the available 

delay analysis frameworks for a claim process for residential building projects is the 

motivation for this study. The Conceptual Delay Analysis Framework by Abdelhadi 

(2015) concentrated on the major recognized methods rather than the accurate delay 

analysis methods. The Integrated Framework Analysis developed by Golnaraghi 

(2011) is limited to eighteen common kinds of delay, while the Integrated Forensic 

Delay Analysis Framework by Abu Osbeh (2011) is complicated due to the 
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implementation of the Isolated Daily Window Analysis Technique (IDWAT 

Technique) to estimate delay impacts based on the Equal Liability Method (ELM 

Method). 

1.3 Significance of the Study 

The significance of this study includes the significance to the construction 

industry (residential building construction) and the significance to the body of 

knowledge, as discussed below. 

 

(i) Significance to the Construction Industry (Residential Building 

Construction) 

In the claims industry, selecting a delay analysis framework is critical. 

Contractors who are working in residential building construction in Abu Dhabi pay a 

lot of money to experts to verify their point utilizing delay analysis methodology, and 

they present it as a time extension to increase their profits. In the meantime, the client 

is attempting to apply alternative delay analysis approaches to ignore important 

realities, thereby escalating the contractor's argument. Developing a delay analysis 

framework for residential building construction in Abu Dhabi is crucial due to the 

absence of sufficient research into delay analysis in the UAE construction industry.  

Furthermore, the developed delay analysis framework will support the delay 

analysts who are working in residential building projects for contractors, consultants 

and government firms, such as Abu Dhabi Municipality, to decrease the cost and time 

for the preparation and determination of a claim using a methodical approach and in a 

practical manner. Accordingly, the developed delay analysis framework will help to 

reduce the frequent delays in claim settlements. Therefore, it will improve the claim 

processes for residential construction projects in the UAE. This situation is 

attributable, in part, to a lack of research into, and understanding of, delay analysis 
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frameworks, which has also influenced the development of an appropriate delay 

analysis framework for building projects in the UAE. 

(ii) Significance to the Body of Knowledge 

Delay analysis and claim preparation is an expensive and time-consuming 

procedure that requires several documents in order to identify significant delays 

encountered throughout a project. Determining the amount of the delay for various 

parties, also known as delay/schedule analysis, is a challenging and time-consuming 

procedure that involves assigning responsibilities for project delays and determining 

the proportion of the delay for various stakeholders. The importance of developing a 

delay analysis framework is to provide the industry with a well-developed delay 

analysis framework that is easy to use, has a high ability to assign responsibilities for 

project delays, saves delay analysis costs, time, effort and resources, is able to deal 

with concurrent delays and produces accurate results. Realistic case studies from the 

construction industry will be used to validate the proposed delay analysis framework 

and improve its appeal. Also, if the suggested delay analysis framework gives accurate 

results when compared to manually acquired data, it will be more acceptable. 

1.4 Research Questions 

i. How can the current practices of delay analysis methodology for residential 

building construction claims in Abu Dhabi, UAE be identified? 

ii. Why do contractors in Abu Dhabi, UAE face challenges in applying the current 

delay analysis methodology for residential building construction claims? 

iii. How can the selection practices for a delay analysis methodology for 

residential building construction claims in Abu Dhabi, UAE be determined? 

iv. How can the delay analysis framework for residential building construction 

claims in Abu Dhabi, UAE be developed and validated? 
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1.5 Aim of the Study 

The aim of this research is to develop a delay analysis framework to improve 

the claim processes for residential construction projects in Abu Dhabi (UAE). The aim 

of the study was achieved by identifying the research objectives. 

1.6 Research Objectives 

i. To identify the current practices within the delay analysis methodology for 

residential building construction claims in Abu Dhabi, UAE. 

ii. To analyse the challenges of a delay analysis methodology for residential 

building construction claims in Abu Dhabi, UAE. 

iii. To determine the selection practices for a delay analysis methodology for 

residential building construction claims in Abu Dhabi, UAE. 

iv. To develop and validate the delay analysis framework for residential building 

construction claims in Abu Dhabi, UAE. 

1.7 Scope of the Study 

The construction of residential structures, such as community villa 

development projects and residential tower projects, being carried out in the UAE is 

included in the study's scope. This offers a typical sample of the various sorts of 

construction delays that might affect a project. 

For the development of a delay analysis framework in this study, a 

comprehensive literature review investigates the areas of construction claims to 

explore the common delay analysis frameworks. The methodology selected to achieve 

the research objectives comprises techniques including a questionnaire, interviews and 

five case studies. The aim of this research is to develop a delay analysis framework to 

improve the claim processes for residential construction projects in Abu Dhabi (UAE). 
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The aim of the study was achieved by identifying the research objectives. These 

objectives include identifying the current practices of delay analysis methodology for 

residential building construction claims in Abu Dhabi and analysing the challenges of 

delay analysis methodology. Furthermore, the questionnaire was used to meet the 

research objective for determining the selection practices for a delay analysis 

methodology in order to develop the delay analysis framework for residential building 

construction claims in Abu Dhabi. 

The research was carried out in Abu Dhabi, the capital of the United Arab 

Emirates, and was based on the construction of residential buildings. The 

questionnaires were distributed to the contractor firms who are working in Abu Dhabi 

and Al Ain (a city in the Eastern Region of the Emirate of Abu Dhabi). The respondents 

from Al Ain were 4.5% (9 participants) of the total number of questionnaire 

participants (200) and the remaining respondents (189=94.5) were working in Abu 

Dhabi. Furthermore, the semi-structured interviews were conducted with the 

consultant firms working in Abu Dhabi and Al Ain. The respondents from Al Ain were 

13.6% (27 participants) from the total number of semi-structured interview 

participants (200) and the remaining respondents (171=86.4) were working in Abu 

Dhabi. The five case study projects were located in Abu Dhabi. The semi-structured 

interviews were conducted in Abu Dhabi with 5 participants. The questionnaire 

respondents have experience, relevant skills and knowledge in the area of delay 

analysis and claims in Abu Dhabi. During the survey period, data were gathered from 

200 contributors of varying nationalities from contractor companies in Abu Dhabi. The 

majority of participants were male and the largest nationality groups in the study were 

Indian, Egyptian, Pakistani and from various other countries. The participants were 

working in various residential buildings projects in Abu Dhabi. Section 

4.2.1(Chapter.4) gives further demographic details for the questionnaire respondents. 

According to Sürücü (2020), qualified experts are crucial for the research results to be 

consistent and unbiased. Therefore, care should be taken when choosing experts and 

practitioners with extensive knowledge should be preferred for the measuring 

instrument that is intended to be developed. 
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The data obtained from the questionnaires for the contractors' point of view 

were examined to fulfil the study objectives. These objectives include identifying the 

current practices of delay analysis methodology for residential building construction 

claims in Abu Dhabi and analysing the challenges of delay analysis methodology. 

Furthermore, the questionnaire was used to meet the research objective for determining 

the selection practices for a delay analysis methodology in order to develop the delay 

analysis framework for residential building construction claims in Abu Dhabi. 

In Abu Dhabi, a study by El-Sayegh (2020) aimed to identify and assess the 

major causes of delays in residential building construction in Abu Dhabi and weigh 

the effectiveness of the methods used for delay analysis. A questionnaire was then 

developed and distributed to 150 construction professionals. The majority of 

participants had between 5 to 10 years’ experience and 50% of participants were from 

contractor firms in Abu Dhabi. The respondents for the semi-structured interviews in 

this study were knowledgeable and expert about the claims concerning residential 

building construction in Abu Dhabi. Data was gathered from 200 participants of 

different nationalities from consultant companies in Abu Dhabi. The majority of 

participants were male and the largest nationality groups in the study were Indian, 

Egyptian, Sudanese and from various other countries. The participants were working 

in various residential projects in Abu Dhabi (high-rise buildings, community buildings 

and construction of villas). The majority of participants were working as Delay 

Analysts and Planning Managers. Section 4.3.1.6 gives further demographic details 

for semi-structured interview participants. The data obtained from the semi-structured 

interviews for the consultant's point of view was examined to fulfil the study 

objectives. Furthermore, the semi-structured interviews were conducted to meet the 

research objective for determining the selection practices for a delay analysis 

methodology in order to develop the delay analysis framework for residential building 

construction claims in Abu Dhabi. 

In Abu Dhabi, a study by Johnson (2020) aimed to provide a better 

understanding and equalized perception about the challenges of the delay analysis 

methodology for residential building construction in Abu Dhabi. In Johnson’s study, 

a semi-structured interview was conducted concurrently with eight well-experienced 
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construction professionals from various well-known and established organizations. 

The participants included two clients, two design consultants, one project management 

consultant (PMC), one cost management consultant (CMC) and two main contractors.  

The five case studies in this study were chosen to represent common types of 

residential buildings in Abu Dhabi. The five case studies include four projects for 

Residential Buildings (Towers) and one project for the construction of Community 

Villas. Semi-structured interviews were conducted with 5 participants nominated from 

the five projects and the semi structure interviews were conducted with the contractor 

for each project. Data were gathered from 5 participants of varying nationalities. The 

contractor’s respondent in project No. 1 who participated in the current study is a Delay 

Analyst with an overall experience of 20 years in delay analysis practice.  

The contractor’s respondent from project No. 2 is a Planning Manager with an 

overall experience of 25 years in delay analysis practice. The contractor’s respondent 

of project No. 3 is a Senior Planning Engineer with an overall experience of 20 years 

in delay analysis practice. The contractor’s respondent from project No. 4 is a Senior 

Planning Engineer with an overall experience of 20 years in delay analysis practice. 

The contractor’s respondent from project No. 5 is a Senior Planning Engineer with an 

overall experience of 15 years in delay analysis practice. Section 5.7.1 provides further 

demographic details on the semi-structured interview participants for the five case 

studies. 

The data obtained from the semi-structured interviews for the contractor's point 

of view in the five case studies were examined to fulfil the study objectives. 

Furthermore, the semi-structured interviews were conducted to meet the research 

objective for determining the selection practices for a delay analysis methodology in 

order to develop a delay analysis framework for residential building construction 

claims in Abu Dhabi. Moreover, the study invited five SME participants to meet the 

fourth objective of the study “To validate the delay analysis framework for residential 

building construction claims in Abu Dhabi”. The data were collected from three SMEs 

and analysed as shown in section 6.4.2. 
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The research is limited to residential building projects, such as community 

villas and residential towers, which serve as an example of projects that face various 

types of delays during construction, such as compensable (EC), excusable non-

compensable (EN), non-excusable delays (NE) and concurrent delays. The survey 

gathered input and opinions from industry specialists including contractors and 

consultants who have worked in construction firms in the UAE. In addition, the study 

solely used data from case studies in the UAE's residential building sector. As a result, 

the results are confined to the UAE and related residential building projects only. 

However, this research was based on limited case studies and conclusions can be 

applied to the same cases or similar case situations. Geographic constraints are 

considered as another limitation. The research was limited to the UAEs’ construction 

market only. The study did not cover the Middle East and other GCC countries in a 

broader context. 

The aim of this study is to develop a delay analysis framework to improve the 

claim processes for residential construction projects in Abu Dhabi (UAE). The aim of 

the study was achieved by identifying the research objectives. A delay analysis 

framework is built around five criteria: ease of use, ability to assign responsibilities 

for project delays, the cost, time, effort and resources saved during delay analysis, 

coping with concurrent delays and application limits. 

1.8 Research Methodology 

Several measures were taken in order to establish an integrated framework for 

delay analysis. A comprehensive literature review of construction claims was 

conducted to study the common delay analysis frameworks. According to Randolph 

(2018), the goal of conducting a literature review is to provide a framework for relating 

new discoveries to previous findings in a dissertation's discussion section. Without 

first identifying the state of previous research, it is hard to determine how new research 

advances previous study. A qualitative research study involves data collection using 

instruments such as surveys and semi-structured interviews (Hancock, 2021) to 

explore the different delay analysis methodologies and to determine the obstacles 
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facing the contractors in the application of the current delay analysis methodologies. 

This study included input from industry experts such as contractors and consultants 

that have worked for construction companies in the UAE as delay analysts, planning 

engineers and planning managers and were nominated based on their skill, information 

and experience with delay analysis processes. 

Using a literature review, questionnaire, semi-structured interviews and case 

studies, this study investigated the factors for defining effective delay analysis 

procedures and evaluating the capability of the delay analysis methodology. In order 

to achieve accurate schedule analysis and damage estimate, a delay analysis 

framework incorporates a number of methodologies (Abu-Osbeh, 2011). The research 

focused on various delay analysis techniques and adopted those that have the capability 

to solve the obstacles facing the application of the available delay analysis 

frameworks. Upon interpreting the outcome from the literature review, questionnaires, 

semi-structured interviews and case studies, the study consolidated the effective delay 

analysis techniques into a new framework including classification of the common 

delays, guidelines on delay analysis, performing the delay analysis strategies and 

calculating the delay damages and liability. A delay analysis framework is established 

and applied to estimate the influence of diverse sorts of delay on the project period and 

to allocate responsibility among diverse parties. Then the study built the new delay 

analysis framework through case studies. Finally, the developed delay analysis 

framework was validated. 

1.9 Thesis Structure 

Chapter 1 addresses the research background, the problem statement, the 

importance of this research, the research objectives, research questions, research 

scope, limitations and the research structure.  Chapter 2 addresses the diverse delay 

analysis approaches applied by contractors in Abu Dhabi and other countries.  In 

particular, it identifies the obstacles facing contractors in the application of the current 

delay analysis approaches.  By reviewing the literature from the UAE, American and 
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European contexts, the aim is to provide a solid background for the theoretical 

concepts of the research areas.  

Chapter 3 describes the research methodology which covers the data collection 

methods through a questionnaire, interviews and five case studies.  It discusses the 

technique for selecting the sample, the sample size and the sampling details as well as 

the research reliability and validity.  The chapter also sheds light on various statistical 

techniques that have been adopted by the researcher to analyse the data gathered 

through the questionnaire, interviews and the five case studies. Chapter 4 addresses 

the data collection and analysis which includes the questionnaire responses from 

several construction firms in Abu Dhabi. The data analysis helps establish a 

comparison tool showing the implementation of the current delay analysis approaches 

in Abu Dhabi and identifying the obstacles that contractors face in using them. 

Chapter 5 addresses the data collection and analysis for the semi-structured 

interviews from several consultant firms in Abu Dhabi.  The interviews enabled the 

collection of substantive views, opinions, perceptions and attitudes on the delay 

analysis approaches for residential building in Abu Dhabi and provided the flexibility 

to adapt the questions as necessary. There were sufficient responses from the field. 

The key findings from the literature review, five case studies, questionnaires 

and interviews are discussed in Chapter 6 to ensure that the research objectives and 

variables were satisfied and the findings validated. The framework development 

technique, containing framework structures and mechanisms, is also presented in 

Chapter 6. It explains how the framework works and shows the results. The 

performance of the framework is also validated in Chapter 6 using physically 

calculated case studies, some of which were applied in prior researches. Finally, 

Chapter 7 concludes with a summary of the major scientific accomplishments, a 

discussion of the limits and makes recommendations for upcoming research.
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