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Abstract

Water security in Iran, as a country characterized by arid and semi-arid climates, requires decision-making that
simultaneously satisfies economic logic and the requirements of passive defense. This paper employs an analytical-
comparative approach to evaluate three intervention portfolios: dam construction, watershed management, and
managed aquifer recharge (MAR). The study framework includes: (1) economic analysis (capital and operational
costs, direct and indirect benefits, and cost-benefit analysis); (2) passive-defense assessment using indicators of
vulnerability, concentration versus dispersion, recovery time, and hardening capacity under scenarios of natural and
human-made threats; and (3) multi-criteria decision analysis (MCDA) incorporating economic, passive-defense,
and socio-environmental weightings. International evidence shows that nature-based solutions (watershed
management and MAR) can complement gray infrastructure, contributing effectively to flood-risk reduction,
water—quality improvement, groundwater recharge, and network resilience. In contrast, dams offer economies
of scale for flow regulation and energy production but, due to their infrastructural centralization, generate higher
systemic and targetability risks and typically exhibit longer recovery times; therefore, they require stringent safety
and maintenance standards. The findings-drawing on documented cases of water-infrastructure resilience and dam-
safety guidelines—confirm that a hybrid package consisting of optimally scaled, hardened dams combined with an
extensive watershed/MAR network provides the best alignment with Iran’s economic, security, and environmental

constraints, while also offering superior phasing flexibility and social participatory potential .
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Abstract

Managing building assets faces challenges such as high maintenance costs, scattered information, and inefficient
processes. With the increasing number of buildings and the need for regular maintenance, optimizing these
processes is essential. Building Information Modeling (BIM) technology, as a comprehensive tool, enables precise
visualization of buildings and their components, potentially improving asset management. However, there is no
practical framework for the optimal use of BIM in this field. This research aims to provide such a framework. This
applied-descriptive study utilizes both library and field methods for data collection. In the library phase, relevant
literature on BIM and asset management was reviewed, and key criteria were identified. In the field phase, data was
collected through questionnaires completed by experts in asset management and BIM. The statistical population
included building assets of a government organization in Tehran, with purposive sampling applied. The collected
data was analyzed using statistical methods, and the validity and reliability of the questionnaires were confirmed.
The findings reveal that implementing BIM in asset management involves five main stages and 46 criteria. These
stages include strategy and planning, equipment information management, requirement definition, program and
resource optimization, and performance measurement and continuous improvement. The use of BIM can enhance
productivity, reduce costs, improve data accuracy, and extend the useful life of assets. Additionally, this technology

facilitates better coordination among teams and supports managerial decision-making.

Keywords: Building Information Modeling (BIM), Building Asset Management, Productivity, Cost Reduction,
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Abstract

Predictive maintenance is increasingly playing a vital role in industrial environments due to the need to reduce
downtime, optimize operational efficiency, and manage machinery wear and tear. Artificial intelligence (Al) as
a key technology plays a crucial role in improving predictive maintenance, as it enables more accurate prediction
of equipment failures and optimization of maintenance schedules. This paper examines the role of Al in predictive
maintenance, focusing on machine learning and deep learning algorithms, their implementation in industrial
environments, and real-world case studies that demonstrate their effectiveness. The integration of Al-based
predictive maintenance systems significantly reduces costs, extends equipment life, and ensures uninterrupted

production processes and efficiency of specialized equipment.
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Abstract

In Introduction: In today's world, preventive maintenance of building facilities, particularly electric motors, is of
paramount importance due to their critical role in water supply, heating, and cooling systems. With the advent
of Industry 4.0 technologies, utilizing data mining and machine learning for failure prediction and optimizing
preventive maintenance has become a necessity.

Objective: This study aims to develop a predictive model for the preventive maintenance of electric motors in
building facilities using machine learning and data mining algorithms.

Methodology: Thisapplied-developmental researchemploysamixed-methods approach (qualitative-quantitative).
The data consists of two main parts: 1) Records from the maintenance system (137) of Military Training Center,
comprising 6,848 repair records, and 2) Simulated operational data for an electric motor, including variables such
as temperature, rotational speed, torque, and tool wear. After preprocessing the data using Python, various machine
learning algorithms, including Random Forest, Decision Tree, Support Vector Machine (SVM), and Logistic
Regression, were evaluated.

Findings: The Random Forest algorithm demonstrated the best performance with an accuracy of 99.6% on the test
data. This model can predict electric motor failures with high accuracy and identify hidden patterns in operational
data. The results also indicate that this approach can reduce unexpected downtime, extend equipment lifespan, and
optimize maintenance costs.

Conclusion: This research demonstrates that integrating data mining and machine learning can be effectively applied
for the predictive maintenance of electric motors in building facilities, leading to improved system reliability, safety,

and operational efficiency.

Keywords: Data Mining Machine Learning Repairs and Preventive Maintenance Maintenance of Building

Facilities and Equipment Electromotor Failure Prediction.

2. Corresponding Author mail: f.farokhi@;ihuo.ac.ir







Imam Hussein Officer and Guard
Training University (AS)

Bi- Quarterly Journal of Research in Defense
Maintenance Engineering

Journal of the Faculty of Science &Engineering

Editorial Board

Bi- Quarterly Journal
Research in Defense Maintenance Engineering
Volume 7, issue 10, Autumn & Winter 2026
Published by: Faculty of Science & Engineering
ISSN: 2676- 7317
e- ISSN: 2717-0861
License No.: 86491

SO®

Director-in-Charge: Mchrdad Najafi Nokashti
Editor-in-Chief: Seyed Mohammad Seyed-Hosseini
Deputy Editor: Farshid Farokhizadeh

Editor: Alireza Sohrabei

Executive Director: Seyed Esmail Mirhidari

English Text Editor: Ali Ghorban Garavand
Graphist: Ahmad Gheinari

S @

Advisory Board
Ahmad Betaraf

Bita Tabrizian
Seyed Ayoub Hosseini
Mohssen Dezfouli
Reza Radfar
Saeed Ramezani
Abbas Toloie Eshlaghy
Saeed Farokhizadeh
Yasser Faizolahy
Mohhamad Mehdi Gholeyan
Morteza Molaei
Ali Karimzadeh Meybodi
Reza Mazandarani
Ahmad Mehraban

Hassan Yazdani

Professor Iran University of Scienceand ¢ ORI ey S dR ot

Technology
Professor Lorestan University Mojtaba Hosseini
Associate Professor Iran University of Science ez Mk
and Technology
Associate Professor Road, Housing and Urban Ahmad Mansourian
Development Research Center
Associate Professor Imam Hussein University Massoud Mosadegh Khah

Associate Professor Imam Hussein University Seyed Zia-ud-Din Ghazi-Zadeh Fard

Associate Professor Imam Hussein University Ardeshir Ahmadi
Associate Professor Imam Hussein University Mohsen Shahrezai
Associate Professor Islamic Azad University, Naghei Shoja

Firoozkooh Branch

Reviewers

Seyed Azim Hosseini, Seyed Mohammad Amin Hosseinipour,
Saeed Ramezani, Zahra Shirazi, Alireza Safaei, Ali Gholamnataj,

Farshid Farokhizadeh, Abdulrahman Keshvari, Seyed Smail Mirheidari
QO®

Count: 500 (Print Version) 500 (Electronic Version)
Price Version Print: 1,500,000 Rials
Tel: (+9821) 77105033-104 Fax: (+9821) 77105032

Address: Shahid Babaei Highway, Tehran, Iran, Imam Hussein
Officer and Guard Training University (AS) Faculty of Science
& Engineering.

Web: dme;j.ihu.ac.ir

E-mail: 2qdmej@gmail.com, dmej@ihuo.ac.ir

Allrights Reserved for the Faculty of Science & Engineering.




