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ARTIFICIAL INTELLIGENCE (Al) BASED
TOOL TO ESTIMATE CONTRACT TIME

https://www.mdt.mt.gov/research/projects/const/ai based contracting tool.aspx

The Montana DOT (MDT) research project “Artificial Intelligence (AI) Based Tool to Estimate Contract
Time” resulted in a Microsoft Excel based tool, named AI-PDET (Artificial Intelligence based Project
Duration Estimation Tool). The AI-PDET is a top-down tool that can estimate a construction project’s
duration when a limited amount of project information is available during the preconstruction stages.
The estimated project duration 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 information on
activity quantities, production rates, and activity sequencing logic become available in later design stages.

“Project bid days” and “total charged days” were used to analyze the schedule performances of the 1,090
highway projects from 2008 to 2019. Project bid days indicate the original contract time in working days
before the beginning of the construction and the total charged days reflect the actual duration of the
project in working days after completion. Figure 1 shows a histogram of projects by a different range of
charged days. 75% of projects took less than 100 working days and more than 86% of the projects took
less than 180 working days, indicating that the majority of MDT highway projects take less than a year to

complete.

The project bid days were compared to the project charged days to evaluate the accuracy of contract time
estimation before construction. Figure 2 illustrates the average percentage of the difference between
estimated duration and actual duration for a different range of project bid days. The percentage was

calculated using Equation 1.

Percentage of time difference = (Charged days-Bid days)/(Bid days)*100 (Equation 1)

For example, 17% of projects took less than 20 working days (Figure 1). Figure 2 shows the difference
between estimated and actual project duration for these projects is -23.7%, meaning such projects were
finished 23.7% sooner than estimated. The percentage rises with the increase of project bid days. In
projects that take 120 to 140 days, the schedule overrun is on average 21.8% of the original working days.
Figure 3.2 indicates that many projects have not been completed within the estimated time.

This analysis clearly reveals that MDT has overestimated the required time for short-term projects with
the bid days less than 40 days but underestimated the required working days for the other longer-term
projects. Both overestimation and underestimation are problematic and they can result in negative
consequences such as high bid prices, lack of qualified bidders, poor work quality, claims and disputes,
prolonged inconvenience to the traveling public, lack of innovations, increased administration costs, and
safety issues (FHWA, 2002; Hildreth, 2005; H. S. Jeong et al., 2009).
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Frequency

MDT'’s goal is to continuously reduce the magnitude of underestimation and overestimation. The AI-PDET can play a significant
role along with other bottom-up tools that were developed earlier for MDT. MDT can use Equation 1 to evaluate the contract
time performance of any construction project in the future. By periodically evaluating the contract time performances of

all completed projects within that period (for example, once a year), MDT can determine whether their capabilities of more
accurately determining the contract time of a construction project or reducing the estimation errors have improved.
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DISCLAIMER STATEMENT

This document is disseminated under the sponsorship of the Montana Department of Transportation (MDT) and the United
States Department of Transportation (USDOT) in the interest of information exchange. The State of Montana and the United

States assume no liability for the use or misuse of its contents.

The contents of this document reflect the views of the authors, who are solely responsible for the facts and accuracy of the data

presented herein. The contents do not necessarily reflect the views or official policies of MDT or the USDOT.
The State of Montana and the United States do not endorse products of manufacturers.

This document does not constitute a standard, specification, policy or regulation.

ALTERNATIVE FORMAT STATEMENT

Alternative accessible formats of this document will be provided on request. Persons who need an alternative format should
contact the Office of Civil Rights, Department of Transportation, 2701 Prospect Avenue, PO Box 201001, Helena, MT 59620.
Telephone 406-444-5416 or Montana Relay Service at 711.

This public document was published
in electronic format at no cost for printing and distribution.
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