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Determining the duration of construction projects is one of the important
issues in project management and is a key factor affecting resource
planning, contractual commitments, execution costs, and the timely
commissioning of projects. In many projects, the contract duration is
determined based on expert experience, similar projects, and professional
judgment, which may result in discrepancies between the estimated and
actual project durations. The present study aims to determine and model
a time overhead factor for adjusting the baseline duration of construction
projects. To this end, data from 57 construction projects implemented
within the framework of the country's technical and executive system
were collected, and the baseline duration of each project was determined
based on the method proposed in a previous study. Subsequently, the time
overhead factor for the studied projects was calculated using the ratio of
the actual project duration to the baseline duration, and the factors
affecting variations in this factor were investigated. In the next stage,
data-driven methods and the algorithms employed in the study were used
to model the relationship between the influencing factors and the time
overhead factor, and the performance of the model was evaluated using
statistical indicators.
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Introduction

Accurate estimation of construction project
duration is essential for resource planning,
contractual commitments, cost control, and
timely project delivery. In practice, however,
contract periods are often determined through
expert experience, comparison with similar
projects, and  professional judgment.
Consequently, the planned duration may
differ considerably from the time required
under actual execution conditions. A project’s
base duration, calculated from activity
durations and their logical relationships,
represents the time needed under defined
baseline conditions; it does not necessarily
reflect site constraints, resource availability,
regional and climatic conditions, coordination
problems, interruptions, or unforeseen
changes. The difference between base and
actual duration highlights the need for a
systematic adjustment mechanism. This study
focuses on the time overhead factor, a project-
level coefficient used to convert the base
duration into an estimate closer to expected
execution time. Rather than treating this factor
as a fixed value, the research examines its
relationship with project-specific
characteristics and general delay factors,
using historical construction-project data to
develop a quantitative model for building
projects.

Methodology

This applied study employed a quantitative,
data-driven modeling approach. Data were
collected from records of 57 construction
projects implemented within Iran’s Technical
and Executive System. The base duration of
each project was calculated using the Time
List method, and actual-to-base duration
ratios were examined. Project-specific and
general delay factors were identified, while
expert opinions from 12 construction
specialists were gathered through a semi-
structured Delphi process to assess climatic
effects.

Results and Discussion

The findings indicate that construction project
duration is influenced by project-specific
characteristics and general delay factors. The
project-specific =~ component incorporates
climatic conditions, access to resources and
regional circumstances, and the number of

floors. Expert assessments obtained through
the Delphi process showed that climate-
related delays differ across regions, averaging
13.6% in northern areas, 10.8% in central
areas, and 6.4% in southern areas. These
results demonstrate the importance of
accounting for geographical conditions when
adjusting base project duration. The general
component represents factors that may affect
projects independently of their physical
characteristics, including payment delays,
design changes, contractors’ cash-flow
problems, legal and administrative obstacles,
permit delays, changes in technical
specifications, and holidays or strikes. To
estimate this general time-increase factor, four
metaheuristic ~ optimization algorithms—
Genetic  Algorithm (GA), Grey Wolf
Optimizer (GWO), Differential Evolution
(DE), and Ant Colony Optimization (ACO)—
were implemented in MATLAB. The dataset
was divided into training (75%), validation
(15%), and testing (10%) subsets. All four
algorithms yielded a general factor of 1.4226,
while the coefficient of determination for the
test dataset was 0.568. The findings support a
two-component adjustment framework for
estimating construction project duration.

Conclusion

The findings of this study demonstrate that
estimating construction project duration
solely on the basis of baseline schedules
cannot adequately represent the conditions
affecting actual implementation. Analysis of
57 projects implemented within Iran’s
Technical and Executive System showed the
importance of distinguishing between project-
specific conditions and general factors that
cause delays. Accordingly, the proposed
model represents the time overhead factor
through two components: an adjustment
associated with the characteristics of each
project and a general time-increase factor
reflecting broader implementation constraints.
Project-specific ~ considerations  include
climatic conditions, access to resources,
regional circumstances, and the number of
floors. Expert assessments obtained from 12
specialists through the Delphi process
indicated that climate-related delays differ
across regions, averaging 13.6 percent in the
north, 10.8 percent in central regions, and 6.4
percent in the south. The general component
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incorporates  factors such as delayed
payments, design modifications, contractors’
cash-flow difficulties, administrative and
legal obstacles, permit delays, changes in
technical specifications, and unexpected
holidays or strikes. Four optimization
algorithms—genetic algorithm (GA), grey
wolf optimizer (GWO), differential evolution
(DE), and ant colony optimization (ACO)—
were applied using MATLAB. The dataset
was divided into training, validation, and
testing subsets, comprising 75, 15, and 10
percent, respectively. All four algorithms
produced the same estimated general time-
increase factor of 1.4226. The model’s
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