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PRESENT POSITION:

2008- Present Associate Professor, Civil Engineering
University of North Dakota (UND), Grand Forks, North Dakota

EDUCATIONAL BACKGROUND:

1996 D.Eng., Civil Engineering
Nagoya University, Nagoya, Japan

1993 M.S., Civil Engineering
Nagoya University, Nagoya, Japan

1989 B.S., Civil Engineering, 1st. Class Honors

Istanbul Technical University, Istanbul, Turkey

TEACHING INTERESTS:

e Mechanics of Materials

e Structural Mechanics

e Steel Design

e Structural Stability

e Advanced Mechanics of Materials
e Advanced Steel Design

e Theory of Plasticity

e Advanced Steel Bridge Design
e Earthquake Engineering

e Advanced Numerical Analysis
e Masonry Structures

e Civil Engineering Research
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RESEARCH INTERESTS:

1.

Behavior and Design of Structures:

Focus on steel structures, composite (steel-concrete) structures, and masonry structures.
Special emphasis on cyclic elastoplastic behavior of structural steel and confined concrete.
Study of inelastic behavior and stability of thin-walled steel structures under cyclic/seismic
loads.

Application of research findings to the design of steel buildings, bridges, composite
structures, and LNG storage tanks.

Development of Material Models:

Developing material models for cyclic elastoplastic behavior of structural steel and
confined concrete.

Discrete Finite Element Method (DFEM):

Development and application of DFEM for predicting load capacities of masonry
structures.

Computational modeling of masonry structures including brick, stone, concrete, granite,
limestone, and glass block structures.

Focus on mathematical and computational methods for masonry analysis.

4. Development of High-Performance Cement-based Materials for Structural applications

Dr. Mamaghani specializes in the development of high-performance cement-based
materials for structural applications and rehabilitation. His research primarily focuses on
self-consolidating concrete and the behavior of high-performance concrete, encompassing
rheological properties, mechanical properties, durability, and structural performance.
Additionally, he explores the application of chemical admixtures, sustainable hydraulic
binders, and recycled materials in concrete to enhance sustainability and performance.

The project on Fiber Reinforced High-Performance Self-Consolidating Concrete (FR-HP-
SCC) aims to achieve several specific objectives related to optimizing the design mix of
this advanced concrete material:

1. Reducing Portland Cement Content: The goal is to maximize the replacement
of Portland cement with fly ash while maintaining high-quality mix
characteristics.

2. Consistency and Workability: Ensuring the concrete has appropriate
consistency and workable plastic properties, specifically achieving a slump flow
(spread) of approximately 23-25 inches.

3. Compressive Strength: Targeting a 28-day compressive strength exceeding
4500 PSI, which is indicative of high-performance concrete suitable for structural
applications.



4. Minimizing Shrinkage: Controlling shrinkage to minimize its impact on the
concrete's strength and workability, which is crucial for durability and long-term
performance.

5. Synthetic Fiber Reinforcement: Implementing synthetic fiber reinforcement to
potentially eliminate the need for traditional steel reinforcement, enhancing the
concrete's toughness and crack resistance.

Key Objectives Summary:

1. Material Optimization: Focus on maximizing fly ash content while preserving
mix quality.

Workability: Achieve specific slump flow for ease of placement.

Strength: Ensure high compressive strength suitable for structural use.
Durability: Minimize shrinkage to maintain long-term performance.
Innovation: Utilize synthetic fiber reinforcement to potentially replace
traditional steel reinforcement.
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This project aligns with advancements in sustainable construction materials (through
fly ash use), enhanced performance (high compressive strength and reduced
shrinkage), and innovation in structural design (through synthetic fiber
reinforcement), contributing to more resilient and sustainable construction practices.

Academic Contributions:

e Supervision of graduate student research in the Civil Engineering and Petroleum
Engineering departments.

e Publication of peer-reviewed journal papers and conference papers.

e Service as a member of PhD and MS committees.

e Submission of externally funded research proposals.

e Commitment to undergraduate and graduate education, research, and publication.

e Encouragement and support for student scholarly activities and publications.

Impact:

Dr. Mamaghani's research encompasses a broad spectrum of theoretical advancements and
practical applications in structural engineering, with a strong emphasis on innovation across
several key areas:

1. Material Modeling: His work involves developing advanced material models,
particularly focusing on the cyclic elastoplastic behavior of structural steel and confined
concrete. This aspect is crucial for accurately predicting the performance of materials
under varying loads, essential for the design of resilient structures.

2. Computational Methods: Dr. Mamaghani contributes significantly to computational
methods in structural analysis. This includes the development and application of
techniques like the Discrete Finite Element Method (DFEM) for predicting load



capacities of masonry structures. Such computational tools enhance the accuracy and
efficiency of structural analysis and design processes.

3. Interdisciplinary Research: Dr. Mamaghani's research extends into interdisciplinary
areas within civil engineering infrastructure. For example, he investigates the application
of computational mechanics and data analysis technologies to monitor and detect
buckling in thin-walled steel-plated structures. This interdisciplinary approach integrates
advanced engineering principles with emerging technologies to tackle critical
infrastructure challenges effectively.

4. Practical Applications: Beyond theoretical advancements, Dr. Mamaghani's research
emphasizes practical applications aimed at improving the performance and sustainability
of construction materials and methods. For example, his work on Fiber Reinforced High-
Performance Self-Consolidating Concrete (FR-HP-SCC) aims to optimize concrete mixes
for enhanced strength, durability, and sustainability through innovative material
combinations and reinforcement strategies.

5. Educational and Professional Contributions: Dr. Mamaghani is actively involved in
mentoring graduate students and serving on academic committees, fostering a new
generation of engineers skilled in advanced structural analysis and design methodologies.
His commitment to publication and scholarly activities ensures that his research findings
contribute to the broader academic and professional community.

In summary, Dr. Mamaghani's research not only advances the theoretical foundations of
structural engineering but also translates these advancements into practical solutions that address
real-world challenges in civil engineering infrastructure. His interdisciplinary approach and
innovative mindset are pivotal in shaping the future of structural engineering practices.

PROFESSIONAL EXPERIENCE:

2008-Present Associate Professor

Civil Engineering Department, University of North Dakota
2002-2008 Assistant Professor

Civil Engineering Department, University of North Dakota
2000-2002 Visiting Assistant Professor

Civil Engineering Department, University of Toronto, Toronto, Canada
1996-2000 Assistant Professor

Civil Engineering Department, Kanazawa University, Kanazawa, Japan
1999-2000 Head of Research & Development Division

Advanced Constructive Designing Ltd., Kanazawa, Japan
1991-1996 Teaching Assistant

Civil Engineering Department, Nagoya University, Nagoya, Japan

COURSES DEVELOPED AND TAUGHT (REGULAR ASSIGNMENTS,
UNDERGRADUATE LEVEL):
University of North Dakota:

e ENGR 203: Mechanics of Materials



CE 351: Structural Mechanics

CE 401: Mechanics of Materials-11
CE 402: Structural Stability

CE 451.: Steel Design

CE 457: Advanced Steel Design
CE 458: Theory of Plasticity

COURSES DEVELOPED AND TAUGHT (REGULAR ASSIGNMENTS, COMBINED
GRADUATE AND UNDERGRADUATE JUNIOR/SENIOR LEVELYS):

University of North Dakota:

CE 502: Structural Stability
CE 501: Mechanics of Materials-II
CE 557: Advanced Steel Design
CE 558: Theory of Plasticity
CE 562: Graduate Seminar in Civil Engineering
CE 590: Special Topics:
o Advanced Steel Bridge Design
o Advanced Numerical Analysis
o Fundamentals of Earthquake Engineering
CE 591: Civil Engineering Research
CE 595: Design Project

ADVISEES (UNDERGRADUATE):

2005-Present: Advising an average of thirty students each semester at the University of
North Dakota.

ADVISEES (GRADUATE STUDENTS WITH RESEARCH TOPICS):

e Ph.D. Students (Dissertation Option)

1. Redeat Ashenafi, 2024-Present,

Research Topic: “Cyclic Behavior of Bio-Mimetic Concrete Filled Steel Tube Mega
Column with Concentric Circular Multi-cell.”

Njiru Mwaura, 2020-Present,
Research Topic: “Seismic Design and Ductility Evaluation of Thin-Walled Stiffened
Steel Tubular Columns Modeling Bridge Piers.”

FNU Tabish, 2021-Present,
Research Topic: “Thin-walled Stiffened Steel Cylindrical Shells under Seismic
Excitations.”



Shafgat Ullah, 2022-Present,
Research Topic: “Seismic Design of Liquid-Filled Steel (including Liquefied Natural
Gas, LNG) Storage Tanks.”

Wiriyachai Roopkumdee, Graduated: December 2021,
Thesis Title: “Seismic Response of Liquid-Filled Thin-Walled Steel Cylindrical Tanks.”

Qusay Al-Kaseasbeh, Graduated: May 2019,
Thesis Title: “Seismic Design of Highway Steel Bridges, Modelling and Simulation.”

Saman Montazeri, 2009-2010,
Research Topic: “Seismic design of thin-walled steel tubular structures.”

Navid Nemati, 2008-2009,
Research Topic: “Stability evaluation of thin-walled steel tubular columns subjected to
cyclic bidirectional loading.”

Master of Science Students (Thesis Option):

1.

Shafgat Ullah, Complete: August 2024
Thesis Title: “Numerical Investigation and Seismic Performance Evaluation of Liquefied
Natural Gas (LNG) Cylindrical Steel Storage Tanks under Earthquake Loading.”

FNU Tabish, Complete: May 2023
Thesis Title: “Buckling Behavior of Metallic Thin-Walled Stiffened Cylindrical Shells
Under Static Loading.”

Njiru Mwaura, May 2022
Thesis Title: “Inelastic Behaviour of Thin-walled Circular Steel Tubular Columns under

Pushover and Cyclic Loading.”

Wiriyachai Roopkumdee, Graduated: May 2017
Thesis Title: “Buckling of Liquid-Filled Steel Storage Tanks Under Earthquake
Loading.”

Fokruddin Ahmed, Complete: May 2015
Thesis Title: “Local Buckling Restraining Behavior of Concrete-filled
Steel Tubular (CFST) Columns under Seismic Loads.”

Wesley Keller, Graduated: May 2014,
Thesis Title: “Seismic Design and Ductility Evaluation of Concrete-Filled
Thin-Walled Steel Tubular Columns.”

Jordan Geiger, Graduated: May 2015,
Thesis Title: “Seismic Design of Concrete-Filled Steel Tubular Brace Piers.”



8. Joe Tonnenson, Graduated: May 20009,
Thesis Title: “Evaluation of Self-consolidating Concrete for North Dakota
Transportation Structures.”

Master of Engineering Students (Non-Thesis/Design Project Option):

1. Jeffrey Lynes, Complete: May 2023
Title of Design Project: Strength Properties of Hardwood Timber Species Exposed to

Marine Borer Attack in Multiple Exposure Zones.”

2. Nicholas Kasanke, Graduated: May 2019,
Title of Design Project: “Buckling and Cost Analysis of a Thin-Walled Hybrid Wind
Towers.”

3. Kyle Sidler, Graduated: May 2018,
Title of Design Project: “Plastic Properties of High-Performance Self-Consolidating
Concrete.”

4. Seth R. DeMontigny, Graduated: May 2018,
Title of Design Project: “Entrained Air VVoid System for Durable Highway
Self-consolidating Concrete”

5. Basha Dorose, Graduated: May 2015,
Title of Design Project: “Stability and Ductility Evaluation of Thin-walled Circular
Steel Bridge Piers under Cyclic Multidirectional loading

6. Amer Abdulrazzak, Graduated: May 2013,
Title of Design Project: “Design of Reinforced Expanded Polystyrene Styrofoam
Covering Rock-Sheds under Impact of Falling Rock.”

7. Josh Reiner, Graduated: May 2013,
Title of Design Project: “Comparison of Available Seismic Design Methodologies for
Concrete-Filled Steel Tubular Columns.”

8. Sarah Tondryk, Graduated: May 2010,
Title of Design Project: “Evaluation of Properties and Mix Design of Self-
Consolidating Concrete.”

9. Taryn Kuusisto, Graduated: May 2010,
Title of Design Project: “Seismic Design and Flexural Performance Evaluation of
Free-Standing Tubular Steel Wind Towers.”

10. Tala Shokri, Graduated: May 2009,

Title of Design Project: “Analysis of urban transport construction using GIS and neutral

networks.”



11. Luke Falken, Graduated: May 2009,
Title of Design Project: “Application of sealing agents in concrete durability of
infrastructural systems.”

Member of Ph.D. Committee:

University of North Dakota (UND):

e Mwaura Njiru

CE, Advisor & Chair of the Ph.D. Committee, Active.
e FNU Tabish

CE, Advisor & Chair of the Ph.D. Committee, Active.
e Shafgat Ullah

CE, Advisor & Chair of the Ph.D. Committee, Active.
¢ Wiriyachi Roopkumdee

CE, Advisor & Chair of the Ph.D. Committee, Graduated in December 2021.
e Ali Alinejad

CE, Ph.D. committee, Graduated in May 2021

Dezhi Qiu

PE, Ph.D. committee, Graduated in May 2021
e Foued Badrouchi

PE, Ph.D. committee, Graduated in May 2021
¢ Nejma Djabelkhir

PE, Ph.D. committee, Graduated in August 2020
e Omar Akash

PE, Ph.D. committee, Graduated in August 2020
e Robeam Melaku

CE, Ph.D. committee, Graduated in May 2020
e Qusay AL-Kaseasbeh

CE, Advisor & Chair of Ph.D. committee, Graduated in May 2019
e Bahareh Shoghli

CE, Ph.D. committee, Graduated in December 2017
e Sanjay Gurav

CE, Ph.D. committee, Graduated in May 2007.

University of Manitoba, Canada:

e Abdul Nabi Lashari
CE, Member of the Ph.D. committee, Graduated in May 2009.

Note: CE= Civil Engineering; PE = Petroleum Engineering



Member of M.Sc. Committee (UND):

e Eric Wiken
CE, MS Committee: Graduated in May 2024.
e Ichi, Eberechi Orie
CE, MS Committee: Graduated in December 2021.

¢ Anjo Maurice Mate
CE, MS Committee: Graduated in May 2020.

e Mohamad Mahdi Rezpour Mashhadi
Master of Science: Graduated in May 2016.

o Jeffrey R Pape
Master of Science: Graduated in May 2015.

e Matthew Hangsleben
Master of Science: May 2010—withdraw.

Undergraduate Research Advising

Dr. Mamaghani's leadership in non-traditional learning experiences and activities
includes advising undergraduate students on significant research projects. In 2017, he
mentored Rayce Martin from the Department of Mechanical Engineering on "Dynamic
Facades Towards Greener Energy Efficient Buildings" as part of the NSF-sponsored
International Research Experience for Students (IRES): Mitigating Global Climate
Change. The following year, in 2018, Dr. Mamaghani advised Mark Pintur I1, also from
the Department of Mechanical Engineering, on "Ocean Wave Energy Converters.” These
projects were conducted under the auspices of Dr. Wayne Seames from the Department
of Chemical Engineering and jointly sponsored by SUNRISE and the Institute for Energy
Studies. The research was conducted collaboratively at the University of North Dakota
(UND) and the University of Leeds in the UK, with co-advisement by Professor Nikolas
Nikitas. At UND, Dr. Mamaghani oversaw initial project activities to prepare students for
their eight-week research period at Leeds.



