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Abstract 

Data centers are an information technology infrastructure that needs to be precisely scheduled and 

coordinated. Significant financial losses and operational failures may result from building delays. 

Stakeholders can assign blame and comprehend the reasons behind delays with the aid of forensic delay 

analysis. Because of their unique approaches and legal acceptability, time slice window analysis 

(TSWA) and impacted as-planned analysis (IAPA) are commonly used among the many strategies. 

These methods provide various ways to analyze project schedules and pinpoint significant delays. IAPA 

looks at how certain events affect project completion, whereas TSWA compares planned and actual 

timetables. The complexity of the project, the documentation that is accessible, and the particular 

demands of the dispute resolution procedure all play a role in the decision between various approaches. 

Among the various delay analysis methodologies available, TSWA and IAPA are two of the most 

commonly applied techniques, largely due to their methodological rigor and acceptance in legal and 

arbitration settings. TSWA involves a detailed comparison between planned and actual project 

schedules across defined time periods, allowing analysts to assess delay impacts as the project 

progresses. This method is particularly useful for complex projects with extensive schedule updates and 

reliable contemporaneous records. In contrast, IAPA evaluates the effect of specific delay events by 

inserting them into the original baseline schedule to determine their impact on the planned completion 

date. This approach is often applied when contemporaneous updates are limited, but a robust baseline 

program exists. The selection of an appropriate forensic delay analysis method depends on several 

factors, including project complexity, availability, 

and quality of documentation, and the specific 

requirements of the dispute resolution forum. 

Understanding the strengths and limitations of 

TSWA and IAPA is, therefore, essential for 

accurately analyzing delays and achieving fair and 

defensible outcomes in data center construction 

disputes. 
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INTRODUCTION 

Data centers are information technology 

infrastructure that require precise scheduling and 

coordination. Delays in their construction can lead 

to significant financial losses and operational 
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setbacks. Forensic delay analysis helps stakeholders understand the causes of delays and allocate 

responsibility. Among the various techniques, time slice window analysis (TSWA) and impacted as-

planned analysis (IAPA) are frequently employed because of their distinct methodologies and legal 

acceptability. These techniques offer different approaches for analyzing project timelines and 

identifying critical delays. TSWA focuses on comparing planned versus actual schedules, whereas 

IAPA examines the impact of specific events on project completion. The choice between these methods 

often depends on the complexity of the project, available documentation, and specific requirements of 

the dispute resolution process [1–4]. 

 

LITERATURE SURVEY 

Delay analysis is a crucial aspect of project management in large-scale construction projects, 

particularly in data center developments, where time-sensitive operations and high capital investments 

are involved. This literature review focuses on two widely used forensic delay analysis techniques: 

TSWA and IAPA, specifically in the context of data center construction projects. TSWA is a dynamic 

and observational method that utilizes contemporaneous schedule updates throughout the project 

lifecycle [5–7]. 

 

In contrast, IAPA is a static and hypothetical approach that begins with the original baseline schedule. 

It involves inserting delay events into the baseline to simulate their impact on the project timeline. IAPA 

does not consider actual progress or changes during execution and is often used in early-stage claims 

or when schedule updates are unavailable [8–11]. 

 

A case study of a data center construction project in South Asia provides practical insights into the 

application of these techniques. The project, with a scope of a phase-1 data center with a 16 MW IT 

load and a duration of six months, involved multiple stakeholders, including the developer, EPC 

contractor, and mechanical, electrical, and plumbing (MEP) subcontractors [12–14]. 

 

The application of TSWA in this case study revealed delays due to late equipment delivery and design 

changes. It identified a critical path shift from civil works to MEP integration in month 14, resulting in 

a 45-day compensable delay attributed to client-side changes. This analysis provided a detailed and 

accurate representation of the project's delay events and their impacts [15–17]. 

 

OBJECTIVE 

• Prepare baseline schedule with milestones and without milestones. 

• Updating the schedule based on the data date. 

• Delays are analyzed within each window. 

• The cumulative impact on project completion is assessed. 

 

RESEARCH METHODOLOGY 

Time Slice Window Analysis 

TSW analysis is a forensic delay analysis methodology that relies on contemporaneous schedule 

updates prepared during the execution of a construction project. This method examines the project 

program as it evolves over time, rather than relying solely on the original plan. The total project duration 

is divided into a number of discrete time periods, commonly referred to as “windows,” which are 

typically set on a monthly basis to correspond with regular progress reporting cycles. Within each 

window, the planned schedule is compared with the actual progress achieved during that period. 

 

By analyzing performance incrementally, TSWA allows the analyst to identify delays as they occur 

and understand how their effects accumulate throughout the project lifecycle. One of the principal 

strengths of this approach is its ability to identify shifting critical paths and evolving delay impacts. As 

changes occur owing to design development, procurement issues, or site constraints, the critical path 

may move from one sequence of activities to another. This method captures such changes accurately, 
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making it particularly suitable for complex and fast-track projects. However, the reliability of TSWA 

depends heavily on the availability of high-quality, regularly updated schedules that accurately reflect 

actual site conditions. When such records exist, the method is generally considered dynamic and 

observational, providing a realistic representation of project execution (Figures 1–4 and Table 1). 

 
Impacted As-Planned Analysis 

IAPA is a forensic delay analysis technique that begins with the original baseline schedule prepared 
at the commencement of the project. This baseline represents the contractor’s intended sequence, logic, 
and duration of activities. Identified delay events are subsequently inserted into the baseline program 
to simulate their effect on the planned completion date. 

 
Unlike TSWA, IAPA does not consider actual progress achieved during construction and does not 

account for mitigation measures, acceleration efforts, or resequencing undertaken on site. Therefore, 
this method assumes that the project would have proceeded exactly as planned, but for the occurrence 
of the identified delay events. Consequently, this approach is often applied in early-stage claims, 
preliminary delay assessments, or situations where contemporaneous schedule updates are unavailable 
or unreliable. Owing to its reliance on assumptions rather than observed performance, IAPA is generally 
regarded as a static and hypothetical method, with its accuracy closely tied to the quality of the original 
baseline schedule [2–4]. 
 
Case Study: Data Center Construction Project 
Project Overview 

• Location: Airoli, Navi Mumbai, India 

• Scope: Phase-1 Data Center with 16 MW IT load 

• Duration: 6 months 

• Stakeholders: Developer, EPC Contractor, MEP Subcontractors 
 

 
 

Figure 1. Flow chart of methodology. 
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Table 1. Comparison of TSWA and IAPA. 
Criteria Time slice windows analysis (TSWA) Impacted as-planned analysis (IAPA) 

Data requirement High (monthly update) Low (baseline only) 

Accuracy High (reflects actual progress) Moderate (ignores real-time changes) 

Complexity High (requires detailed analysis) Low (simpler modelling) 

Legal acceptability Strong (based on real data) Moderate (can be challenged) 

Critical path sensitivity Dynamic Static 

Use case Retrospective analysis Prospective claims 

 

Application of TSWA 

• Monthly schedule updates analyzed. 

• Identified delays due to late equipment delivery and design changes. 

• Critical path shifted from MEP works of ground floor (GF) to MEP works of 1F and system 

integration in month 3. 

• Resulted in 150-day compensable delay attributed to client-side changes. 

 

Application of IAPA 

• Delay events (design changes, procurement delays, and logistics delays) were inserted into the 

baseline. 

• Simulated impact showed a 120-day delay. 

• Ignored acceleration efforts and resequencing done on-site. 

• Less accurate but useful for early-stage claim preparation. 

 

RESULT AND DISCUSSION 

Baseline Schedule Preparation 

With milestones: A comprehensive baseline schedule was developed, incorporating key project 

milestones. These milestones served as control points to monitor progress and assess deviations 

throughout the project lifecycle. 

 

Without milestones: A parallel baseline schedule was prepared by excluding milestone constraints to 

evaluate the pure activity flow and identify flexibility in task sequencing and resource allocation. 

 

Schedule Updates Based on Data Dates 

The project schedule was periodically updated using the latest data dates to reflect the actual progress. 

 

Each update captured completed activities, revised durations, and adjusted start/finish dates, ensuring 

alignment with real-time execution. 

 

Delay Analysis Within Windows 

The schedule was segmented into discrete analysis windows to isolate and examine delays. 

 

Within each window, delays were categorized (critical path, non-critical, excusable, and 

compensable), and their root causes were identified. 

 

This granular approach enabled targeted mitigation strategies and accountability tracking. 

 

Cumulative Impact Analysis 

The cumulative effect of delays across all windows was quantified to assess the overall impact on 

project completion. 

 

The final forecasted completion date was compared with the original baseline, revealing a net delay 

of 150 days. 
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The analysis highlighted key contributors to scheduling slippage and informed recommendations for 

recovery actions. 

 

CONCLUSION 

For data center construction projects, TSWA is recommended for its accuracy and legal robustness. 

IAPA can serve as a preliminary tool but should be supplemented with dynamic methods for final 

claims. Project teams should prioritize schedule integrity and documentation to enable effective delay 

analysis. Implementing a comprehensive delay management strategy that incorporates both proactive 

and reactive measures is crucial for successful project delivery. Regular schedule updates, risk 

assessments, and stakeholder communication can help mitigate potential delays before they occur. In 

the event of unavoidable delays, having a well-documented project history and utilizing advanced delay 

analysis techniques will strengthen the position of the affected party in potential disputes or claims. 
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