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1 Overview 
 

The MS Excel Tool is named AI-PDET (Artificial Intelligence based Project Duration Estimation 
Tool). AI-PEDT is a powerful tool to estimate the duration of a construction project. This data 
driven tool can serve as a quick tool to predict the duration of a construction project when an 
estimated construction cost and estimated quantities of major work items are available. AI-PDET 
is a Microsoft Excel based tool that requires Excel macros that must be enabled. This manual 
provides a step-by-step guide on how to use the tool. 

 

2 Initial Setup 
 

2.1 Getting Started 

To use the AI-PDET, click the Enable Content, Enable Editing, or Enable Macros button that 
appears when the tool is first opened (depending on version of Windows) (Figure 1). If a user’s 
computer is set up to enable macros automatically in advance, the user will not see the Security 
Warning Dialogue Box. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Security Warning Dialogue Box 
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2.2 Launching AI-PDET 

Once the AI-PDET is opened, users see the tool’s home page as shown in Figure 2. The user is 
provided with basic instruction on how to use the tool to obtain the duration of a construction and 
a caution when the estimated project amount is larger than $8M. The AI-PDET includes three 
sheets; i) home page, which provides a general guideline on using the tool, ii) Project duration 
estimation work sheet, that takes input variables and predicts the duration of the project with two 
different methods of the ANN model and the regression model, iii) sample projects sheet, which 
includes the information of three real cases to provide examples of using the tool. Clicking the 
“Start Analysis” button opens up the next worksheet. 

 

 

 

  

Figure 2 Screenshot of AI-PDET home page 

 

 

 

Three main sheets General guideline on the tool 
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3 Project Duration Estimation Worksheet 
 

Figure 3 illustrates the second page of the tool in which a user enters input variables in the input 
section and then, the output section shows the two estimated project durations predicted from ANN 
and regression models. The input section takes the estimated quantity of each of the 25 major work 
items and the estimated construction cost of the project in the yellow cells. Each major work item 
may include one or multiple pay items. After the input section is completed, AI-PDET 
automatically presents the predicted project durations in the output section.  

 

 

 

 

Figure 3 Screenshot of the AI-PDET Input and Output Sheet 

 

Yellow cells are input variables must be entered 
by the user 

The output section provides the project time 
estimation using two methods 
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4 Sample projects Sheet  
 

The third page of the AI-PDET includes three cases of real highway projects in MDT (Figure 4). 
The first project is categorized as "Miscellaneous," the second as "Bike and pedestrian," and the 
third is a "Bridge construction" work type. All projects started in 2019. The actual charged days 
of each project are provided in the sheet to help the user to compare it with the predicted project 
durations with the AI-PDET. The quantities of major work items with their proper units are 
provided for each project. When the user takes the provided input values and enters them in the 
second sheet of the AI-PDET, the user can see the predicted project durations on the right-hand 
side and compare them with the real duration of the project.  

 

Figure 1 Screenshot of the sample projects sheet of AI-PDET 

 

5 Results Interpretation and Model Limitations 

The AI-PDET is a top-down tool that can estimate a project’s duration when a limited amount of 
project information is available during the preconstruction stages. The estimated project duration 
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using this tool is helpful in the early stages of the project delivery process for project programming 
and budgeting purposes. It can also be used to check the reasonableness of the project duration 
estimate derived from detailed project scheduling activities, once more detailed information on 
activity quantities, production rates, and activity sequencing become available in later design 
stages.  
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