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This study presents a novel framework for the integrated management of
urban utility infrastructure using Building Information Modeling (BIM).
The primary objective is to enhance coordination among stakeholders,
minimize underground utility conflicts, and support data-driven decision-
making throughout the project lifecycle. A case study was conducted in
the Kashan Special Economic Zone using advanced tools including Revit,
Navisworks, and Dynamo to create and evaluate a 3D utility
infrastructure model. The methodology comprised modeling, clash
detection, spatial coordination, cost-benefit analysis, and implementation
of augmented and virtual reality (AR/VR) outputs. Results revealed that
BIM implementation led to an 87% reduction in execution conflicts, 20%
savings in construction costs, and significant improvements in design and
maintenance quality. Furthermore, SWOT and QSPM analyses
emphasized the importance of human resource development and
establishment of a centralized coordination body as key strategies for
enabling smart infrastructure management. The proposed framework is
scalable to national levels and serves as a practical step toward realizing
smart cities and sustainable urban development.
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Extended Abstract

Introduction

Urban infrastructure systems—such as water
supply, electricity, gas, telecommunications, and
wastewater—constitute the backbone of modern
cities. Effective management and coordination of
these underground networks are essential for
sustainable urban development and resilience.
However, traditional methods are often
fragmented, with various organizations operating
in silos, resulting in conflicts, inefficiencies, cost
overruns, delays, and increased risks during both
construction and maintenance phases. These
challenges are particularly acute in high-density
or industrial regions like the Kashan Special
Economic Zone (KSEZ), where multiple utility
networks intersect within a limited underground
space. In such environments, the absence of an
integrated coordination mechanism exacerbates
the likelihood of infrastructure damage, service
interruptions, and budget deviations.

Building Information Modeling (BIM) has
recently emerged as a transformative technology
in infrastructure management. BIM enables the
integration of multidisciplinary data into a unified
three-dimensional digital model, accessible to all
project stakeholders. It facilitates early conflict
detection, enhances precision, optimizes resource
allocation, and supports more informed and
collaborative  decision-making. Despite its
established benefits in the building sector, the
implementation of BIM in urban utility
infrastructure projects—especially within the
context of Iranian cities—remains limited.
Therefore, this study aims to evaluate the
effectiveness of BIM in achieving integrated
management of urban utility networks, with a
particular focus on the Kashan Special Economic
Zone.

Methodology

This study utilized a comprehensive dataset from
the KSEZ, including utility network maps,
historical project costs, maintenance records, and
Geographic Information System (GIS) data. The
utility systems examined included water supply,
electricity distribution, gas pipelines, sewer
networks, and telecommunication lines. A

detailed BIM model was developed using
industry-standard software such as Autodesk
Revit, Navisworks, and Dynamo. The model
incorporated key attributes of each utility
component, including spatial location, material
specifications, installation history, and
maintenance data.

A mixed-methods approach was adopted.
Quantitatively, the performance of BIM-
integrated projects was compared to traditional
projects based on total costs, project duration, and
the number of claims and conflicts. Qualitatively,
stakeholder interviews and a SWOT (Strengths,
Weaknesses, Opportunities, Threats) analysis
were conducted to assess practical challenges and
benefits associated with BIM adoption.
Additionally, a Quantitative Strategic Planning
Matrix (QSPM) was employed to prioritize
strategic actions derived from the SWOT analysis.
The study also reviewed the legal and
organizational frameworks influencing
infrastructure management in the region.

Clash detection analysis was performed in
Navisworks to identify and resolve spatial
conflicts prior to construction. A cost-benefit
analysis quantified the economic advantages of
BIM implementation. Furthermore, Augmented
Reality (AR) and Virtual Reality (VR)
visualizations derived from the BIM model were
used to enhance stakeholder engagement and
communication.

Results and Discussion

The results indicate that BIM significantly
improves the performance of urban utility
projects. Overall project costs were reduced by
15-20%, mainly due to minimized excavation and
avoidance of rework caused by unforeseen utility
conflicts. Project durations decreased by 10-15%,
as improved coordination and access to accurate,
real-time data streamlined construction processes.
Moreover, the number of contractors claims and
incidents of utility damage significantly declined,
indicating a lower risk profile for BIM-enabled
projects.

Early-stage clash detection allowed engineers and
planners to resolve issues proactively, preventing
costly on-site adjustments. BIM also facilitated


https://jvfc.ir/article-1-476-fa.html

[ Downloaded from jvfc.ir on 2026-08-14 ]

oil gl jail @iy aolilng

Future Cities Vision

journal of Future Cities vision

Winter 2025. Vol 6. Issue 24

ISSN (Print): 2783-0780- ISSN (Online): 2783-0780
Journal Homepage: https://www.jvfc.ir/

transparent data sharing among stakeholders—
including  municipal  authorities,  utility
companies, and contractors—thus promoting
collaboration and accountability. AR and VR
outputs enhanced visualization, enabling non-
technical stakeholders  to comprehend
infrastructure layouts and potential construction
impacts more effectively.

Stakeholder interviews revealed that BIM
improved communication, reduced
misunderstandings, and supported more inclusive
and informed decision-making. The SWOT
analysis identified core strengths such as
improved accuracy, reduced utility conflicts,
enhanced resource management, and better
stakeholder engagement. Opportunities included
alignment with smart city initiatives and broader
national adoption. However, weaknesses such as
the high initial costs of software and training, and
threats like institutional resistance and inadequate
policy support, were also noted.

QSPM analysis highlighted key strategic actions:
developing specialized BIM expertise, reforming
policies to mandate BIM use in infrastructure
projects, establishing a central coordinating
authority, creating standardized data exchange
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TAS| 0.39 041 0.36 0.39 0.32 0.24 0.34
sool—AS 3.00 200 3.00 2.00 3.00 2.00 2.00 m
TAS| 0.39 0.27 0.36 0.26 0.32 0.24 0.23
so3—AS 3.00 400 200 2.00 3.00 4.00 2.00 m
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