Dept. of Civil & Environmental Engineering

Civil and Environmental Engineering serves the basic needs of society through
construction and maintenance of the public works and infrastructure, and pursues
harmony with nature. Civil engineers are involved in planning, designing, researching,
constructing, managing, and maintaining infrastructure systems such as bridges,
highways, subways, airports, tunnels, seaports, water supply and reclamation networks,
power generation and distribution facilities, industrial facilities, transportation, and
various environmental and sanitary facilities.

Each project has unique characteristics that challenge civil engineers to apply their
knowledge with initiative and creativity to protect society, and meet the construction
and operating budgets. These complex goals require not only knowledge of
engineering, but also knowledge of the social, economic, and managerial sciences and
collaboration with experts in these areas. The field of Civil Engineering has expanded
lately into biotechnology for environmental restoration and into materials for
construction and other uses. The types of projects in which Civil and Environmental
Engineers are involved vary widely, but they are all broadly based on a system of shared
knowledge and scientific principles of mechanics, systems analysis, mathematical tools,
properties of materials, engineering design principles that ensure safety, reliability, and
economy.

Research that seeks to improve projects and systems as well as engineers’ capabilities
is an important activity in the department of Civil and Environmental Engineering at
Kookmin University. Our department is nationally recognized for its leadership in
research and education. Our faculty are known nationally for their strong research
activities, supported by extensive external funding. Our programs give graduate students
a solid foundation to begin careers in professional practice and research.

O Structural Engineering major
The structural engineering program of the Department of Civil and Environmental
Engineering, in Kookmin University, offers excellent opportunities for study and research
leading to advanced degrees in the areas of structural analysis and design, mechanics
of structures, and materials in structures and construction. The active involvement of our
faculty in many research projects and in the solution of challenging real world
engineering problems results in an instructional program that is up-to-date and
relevant. Graduates from our program have gone on to become leaders in private

practice, government service, education, and research.

O Geotechnical Engineering Major
Geotechnical engineering merges geotechnics, geophysics, geomechanics, and geology
and focuses on the behavior of natural materials in engineered systems. The



geotechnical engineering program at Kookmin University encompasses both traditional
and emerging topics in the field, including advanced techniques for site and material
characterization; constitutive and micromechanical modeling; natural and man-made
hazard mitigation; engineered soils; and foundation design, slope stability, and
excavation support.

O Hydraulic Engineering Major
Hydraulic Engineering major deals with water related problems in civil engineering. This
field of study can provide hydraulic or hydrologic data for hydraulic structures, such as
pier, levee, bank, breakwater, harbor, dam, reservoir, floodplain, etc. Hydraulic structures
protect us against water related natural disaster, like flood, drought, tsunami, etc. The
courses in hydraulic engineering major are fluid mechanics, hydraulics(l and II),
hydrology, coastal engineering, port engineering, water resources engineering, etc.

O Environmental Engineering Major
Environmental Engineering aims to protect nature and humans from artificial pollutants
while preserving the ecosystem. It is a study for ensuring health, safety, and well-being
of human life by improving and preserving quality of our surrounding environment. This
major will cover water pollution, water environment system solid waste & water
pollution treatment, waste resources, advanced water and wastewater treatment,
seawater desalination, wastewater reuse, and environmental analysis.

O Engineering of Seismic Disaster Prevention Major
Theories and practices of Seismic Disaster Prevention are learned and studied.
Particularly, Structural Dynamics, Seismic Design, Soil Dynamics, Disaster Management
and other related subjects are learned and studied.

O Courses
a Core Courses

- Advanced Numerical Methods for Engineering (3)

Introduction to computer programming with the emphasis on numerical techniques
as applied to engineering problems. Development of mathematical models and
computer programs using a compiled language (FORTRAN). Formulation and
solution of initial and boundary value problems with emphasis on structural analysis,
fluid flow, and transport of contaminants.

- Fundamentals of Finite Element Method (3)

Basic knowledge of finite element method and FEM theories based on energy
principles will be studied. Basic development of element model, programming, and
examples will be treated.



- Theory of structural reliability (3)

Review the probability theories, study analytical and numerical methods for reliability
analysis, and apply them for civil engineering problems.

- Digital signal processing in civil engineering (3)
The fundamental theories and applications of digital signal processing on civil
engineering will be covered. Civil engineering signals and systems. Discrete time

and frequency domain operations. Inverse problems. Matrix-based and  other
solutions. Tomography. Civil engineering examples.

- Safe construction technology (3)

The construction techniques to mitigate the natural hazards such as earthquake,
typhoon and inundation will be reviewed. The scientific/engineering principles of
those techniques will also be covered.

- Research Ethics & Thesis Study (3)

Graduate students will develop an understanding of the nature of ethical
decision-making and its role in research ethics. They will also acquire an
appreciation of the reasons for conducting ethical review of research and an
awareness of some of the international codes of research ethics that have been
developed in response to scandals and abuses in research. Finally, they will
understand the nature and definition of research ethics and an appreciation of the
importance of good research.

- Advanced BIM in Civil Engineering (3)

This course explores advanced concepts and applications of BIM in civil engineering,
focusing on innovative approaches to design, construction, and maintenance using
BIM technologies. Students will learn not only the fundamental principles of BIM
but also how to support efficient project management and decision-making through
3D modeling, simulation, data management, and collaborative platforms. Key topics
include BIM-based design processes, construction planning optimization, and
integrated maintenance systems. Through real-world project case studies and
software exercises, students will enhance their BIM application capabilities. The
course also addresses the latest technology trends and legal and ethical
considerations, exploring the potential of BIM for sustainable civil infrastructure
development. By completing this course, students will develop the expertise and
practical skills needed to effectively apply BIM in civil engineering projects.

O Structural Engineering Major Courses

- Advanced Structural Mechanics (3)



Structural analysis

using energy principles,
analysis  of

stiffness method,
special structures,

torsional and bending

flexibility method,
members, and fracture theories will be learned.

theory for thin-walled

Advanced Design of Concrete Structures (3)

Advanced analysis methods, including the strut-tie approach, will be explored. The
course will also delve into various characteristics of concrete, such
time-dependent durability, strain-softening,

behavior, experimental
inelastic and plastic analysis, and fracture mechanics.

as
techniques,

- Advanced Steel Structure Design (3)

General torsion of thin-walled open,

closed,
sections:

and combined open and closed
general instability of thin-walled members: consideration of residual stress:
fatigue strength.

- Advanced Bridge Engineering (3)

Design load for bridges: analysis and design of late girder, box girder bridges,
truss bridge, arch bridge: behavior of cable

supported bridges:
method such as FCM, ILM, etc.

construction

- Theory of Elasticity (3)

Selected problems of stress and strain in rectangular and polar coordinates. Failure
theorem. Torsion and bending of bars.

- Dynamics of Structures (3)

Inertia force, damping force and restoring force in structures subjected to dynamic

loads are introduced. Single- and multi-degree of freedom systems subjected to dy
namic loading will be analyzed.

- Advanced Prestressed Concrete Design (3)

Fundamental principles of prestressed concrete analysis will be examined, including
prestress losses, flexural analysis and design, shear and torsion, composite beams,
continuous beams, and diverse applications of prestressed concrete.

- Stability of Structures (3)

Elastic and inelastic buckling of column and thin-walled members: lateral torsional
buckling: stability problem of plate and shell including post buckling strength:
Approximate and numerical methods of solution.

- Theory of Plates and Shells (3)

Plates and slabs loaded transversely in their plane. Buckling and post buckling
behavior of elastic and inelastic plates.

Membrane and bending analysis of



cylindrical, rotational, hyperbolic shells.

- Special Topics in Structural Mechanics (3)

Special topics in structural mechanics issues will be studied.

- Special Topics in Structural Engineering (3)

Special topics in structural engineering issues will be studied.

- Seismic Design (3)

Basic concepts in seismic design are studied and applied for simple structures.

- Al-integrated Finite Element Analysis (3)

This course deals with methods that enhance the analysis and modeling of complex
engineering systems by integrating artificial intelligence and machine learning
technologies with the theories and computational techniques of traditional finite
element analysis.

- Al-based Non-destructive Evaluation (3)

Based on an understanding of traditional non-destructive testing (NDT) techniques, this course
covers methods for advancing damage detection, damage analysis, and structural health
monitoring by integrating Al, machine learning, and deep learning technologies.

Geotechnical Engineering Major Courses

- Advanced Geotechnical Engineering (3)

Application of geotechnical theories and principles in construction engineering
practice. Introduction to tho following topics in practice: Slope stability, retaining
structures, shallow and deep foundations, soil improvement, and so on

- Advanced Soil Mechanics (3)

Identification and evaluation of physical, chemical and mechanical properties
affecting the engineering behavior of geomaterials.

- Advanced Foundation Engineering (3)

Soil  exploration, sampling, and in-situ testing techniques. Bearing capacity, stress
distribution, and settlement. Design of shallow and deep foundations.

- Subsoil Exploration (3)

Field and laboratory testing and sampling of geomaterials, primarily soils and rocks.
Methods of drilling, probing, and in-situ measurements to determine stratigraphy
and engineering parameters for analysis.

- Numerical Mehthods in Geotechnical Engineering (3)



Numerical methods and techniques to resolve geotechnical engineering problems
using computer softwares with emphasis on various geotechnical engineering
examples.

- Soil Improvement (3)

Introduction to various soil improvement by using enforced drainage, dynamic
compaction, grouting, explosion compaction, etc. Case studies of soil improvement.

- Soil Dynamics (3)

Principles of dynamics. Soil behavior under monotonic dynamic loading conditions.
Foundation design for vibratory loadings. Introduction to earthquake engineering.
Design of embankments and retaining structures under earthquake.

- Rock Mechanics (3)

Geological and engineering classifications of intact rock, discontinuities, and rock
masses. Laboratory and field evaluation of rock properties. Design of foundations
on, and openings in rock masses. Analysis of rock slope stability.

- Excavation Engineering (3)

Introduction to excavation methods. Equipments for excavation. Stability and safety
analysis of excavated faces. Support systems for excavation.

- Special Topics in Foundation Engineering (3)

Special research topics related to foundation engineering are selected by the
students with the advice of the faculty members in charge and are pursued either
independently or in conjunction with others.

- Research Trends in Al-based Construction Project Management (3)

This course aims to provide an in-depth analysis of the latest trends and real-world
applications of Artificial Intelligence (Al) in Construction Project Management (CPM).
Students will explore how Al, Big Data, Digital Twin, and automation technologies
are being integrated into key project management domains such as planning,
scheduling, quality, cost, risk, and safety management, through various domestic and
international case studies. Focusing on Building Information Modeling (BIM) and
AICBM (Artificial Intelligence, loT, Cloud, Big Data, Mobile)-based data integration
techniques, the course evaluates the effectiveness of Al algorithms—including
machine learning, deep learning, and optimization—in enhancing project
management processes and explores the potential for innovation within these
systems. Students will select case studies aligned with their individual research
interests, develop analytical reports, and present seminar findings. Through these
activities, they will cultivate both academic insight and practical understanding at a
level that can lead to conference presentations or research publications in the field



of Al-driven construction management.

- Project Management for Underground Space Development (3)

This course explores various project management methods necessary for the
development of underground spaces such as tunnels, caverns, and subways.
Students will investigate the unique challenges faced by underground development
projects, including ground conditions, safety issues, environmental impacts, and
innovative construction methods. The course covers core project management topics
such as project planning, risk assessment, cost estimation, and schedule
management, with a focus on their application in the context of underground
construction. Additionally, it examines the latest technological advancements and
smart solutions in underground development, such as BIM, real-time monitoring
systems, and automation technologies. Through this course, students will develop
the capability to apply project management strategies to complex underground
space projects, achieving sustainable and efficient outcomes.

- Advanced Smart Construction Management (3)

This course explores the latest technologies and methodologies in the field of smart
construction management. Students will gain an understanding of the concept and
necessity of smart construction management and learn strategies to enhance
efficiency, quality, and safety in construction projects. Key topics include BIM and
VDC, loT, Al, drones, automation systems, and data analytics, focusing on how these
innovations drive transformative changes in construction management. The course
incorporates case studies and project-based learning to explore the application of
smart construction technologies and develop management competencies to adapt to
the evolving construction environment. Students will acquire expert knowledge to
effectively manage and optimize future construction projects using smart
technologies.

- Advanced Construction Project Management (3)

This course covers advanced theories and practices essential for managing complex
construction projects effectively. Students will study key concepts such as project
planning, schedule management, risk analysis, budget management, and quality
control in depth, developing strategic thinking skills for the successful execution of
large-scale construction projects. The course emphasizes integrated management
throughout the project lifecycle, stakeholder collaboration, and legal and ethical
considerations, enabling students to analyze and respond to diverse situations in
real construction settings. Through case studies and practical exercises, students will
also learn to use project management tools and software, and apply the latest
trends and technologies in construction management. By the end of the course,
students will acquire practical knowledge and skills to systematically and efficiently



manage high-level construction projects.

- Research Methodology in Construction and Environmental Engineering (3)

This course provides foundational research methodologies and data analysis
techniques for conducting research in construction and environmental engineering.
Students will learn the basics of scientific research through theoretical and practical
approaches to research design, data collection and analysiss, and result
interpretation. Topics include quantitative and qualitative research methods,
experimental design, statistical analysis, survey techniques, and data visualization,
with a special focus on methodologies for addressing specific research challenges in
construction and environmental fields. Through real-world case studies and projects,
students will develop the ability to define research topics, choose appropriate
methodologies, and effectively communicate research findings. By completing this
course, students will acquire professional and systematic research skills for
independent research in construction and environmental engineering.

- Research Trends in Construction Project Management (3)

This course focuses on understanding and critically analyzing the latest research
trends in construction project anagement. Students will review recent papers and
case studies, exploring various issues and innovative approaches in construction
project management. Key topics include project planning and scheduling, risk
management, sustainability, digital transformation, and the application of smart
construction technologies. Students will establish their research topics, conduct
comprehensive literature reviews, and formulate research questions and
methodologies, laying a foundation for academic writing. The course also
encourages the exploration of future research topics and contributions in
construction project management. Through this course, students will develop the
ability to conduct independent research and build foundational academic skills for
contributing to the field of construction project management.

Hydraulic Engineering Major Courses

- Flow in Open Channel (3)

Energy and momentum principles in open channel flow: uniform flow: gradually
varied flow: rapidly varied flow: unsteady flow: flood routing.

- Computational Hydraulics (3)

General review of numerical methods: one dimensional unsteady flow: quasi two
dimensional unsteady flow: unsteady dispersion in rivers: water and sediment
routing in rivers: calibration.

- Advanced Hydrology (3)



Hydrologic cycle, processes,

observations: flood flows,
statistical methods.

hydrologic design using

- Hydrodynamics (3)

Hydraulics of pressure conduits and open channels, dimensional analysis, flow
measurements, hydraulic machinery, with laboratory.

- Bigdata Analysis for Natural Disaster Modeling (3)

The theory of big data analysis techniques for prediction and analysis of various
natural disasters is delivered and studied.

- Water Resources System (3)

Planning and economics of water resources projects: stochastic basis of design:
flood

control: river navigation works: hydraulic machinery: hydroelectric power
systems: classification, functions of hydraulic structures: hydraulic design of
spillways, energy dissipators, gates, outlet works: design of canal, other

water
conveyance structures: design of municipal and industrial outfall

structures.
- Stochastic Hydrology (3)

Common probabilistic models used in hydrology, hydraulics, and water resources
derived distributions: multivariate model sand estimation of model

parameters:
analysis of data and model building: uncertainty analysis.

- Porous Media Hydrodynamics (3)

Governing equations of groundwater flow through porous media: interaction of

surface and groundwater flows: groundwater contaminant transport: numerical

methods, parameter estimation applications to groundwater models: hydraulics of
wells: seepage analysis, land drainage systems.

- Hydraulic Analysis of Unsteady flow (3)

Unsteady flow in closed conduits: method of characteristics: transients caused by

centrifugal pumps: transients in power plants: resonance: transient cavitation: surge
tanks: transients in open channels.

- Hydraulic Modeling (3)

Review of theory: importance of experiments: modeling and scaling laws:

experimental environment and facilities: measurements at full scale and on scaled

models: use of wind and water tunnels, towing tanks, hydraulic flumes: instruments
for measuring pressure, temperature, velocity,
acquisition and processing:
project.

turbulence: error

analysis: data
laboratory demonstrations, hands

on experiments,

- Mixing in Water (3)



Review of classical diffusion theories: longitudinal dispersion, transverse and vertical
mixing in free surface turbulent shear flow: application to natural channels: selected
topics including stream tube models, mixing and dispersion of heated effluents.

- Special Topics in Al-base Smart Hydrologic Engineering (3)

The latest smart technology research on water resources engineering mainly is
discussed and studied in this course.

- Special Topics in Hydraulic Engineering (3)

Presentation and discussion of selected topics relating to hydraulic engineering. A
wider range of matter and method permissible.

- Big Data and Water Resources for Al (3)

In this class, students will learn how to build a big data database in the field of
water resources and acquire knowledge and mastery of modeling techniques for
various hydrological phenomena using big data-based data mining and machine
learning. You will learn about various techniques such as traditional statistics-based
methodologies, K-nearest neighbor, principal component analysis, decision trees,
random forests, and extreme learning machines.

- Al-Utilized Watershed Analaysis Techniques (3)

In this class, students will get the ability to interpret various mathematical and
hydrological variables through learning the basic theory of artificial neural
network-based Al algorithms. In this class, we will focus on learning time series
modeling using RNN and LSTM models and explore application cases and application
methodologies in depth.

- Advanced Topics in Interdisciplinary Climate Disaster Adaptation Technologies and
Policies (3)

The course is conducted as a TEAM Problem-based Learning (PBL) session, where
various real-world problems are explored with industry experts to find solutions.
Students will understand the characteristics and impacts of different types of climate
disasters caused by climate change. They will also study international cooperation
systems for adaptation, design climate change services for climate communication,
and learn about overseas ODA support to resolve climate inequality. The relationship
between disaster, communication, and climate justice is discussed.

- Climate Change and Response Policies (3)

Climate change influences the patterns of the water cycle on Earth that have
persisted from the past. To analyze the changes in the water cycle system caused by
climate change and to devise countermeasures, the course includes theoretical



education on the management of rivers and groundwater according to changes in
rainfall patterns, and the changes in coastal river and groundwater systems due to
sea level rise. Additionally, students will conduct individual research and presentations
on related topics.

Modeling and Adaptation Technologies for Compound Disasters Due to Climate
Change (3)

The course will be conducted as a TEAM Problem-based Learning (PBL) session,
focusing on actual compound disaster cases or ongoing issues in the field. Students
will engage in team projects to address these problems. By collaborating with
experts working in research and industry, they will explore new directions and
solutions for the various complex disaster issues newly triggered by climate change.

- Modeling Urban Heatwaves and Thermal Energy Analysis in Climate Change (3)

This course aims to understand the changing characteristics of urban heatwaves due
to climate change and to learn urban heatwave modeling techniques. Additionally,
students will develop skills in heat energy modeling and analysis by examining
various heat sources in urban areas. Ultimately, the course will enable students to
analyze the impact of major heat sources on urban heatwaves caused by solar
radiation using scientific analysis techniques and to develop adaptation technologies
and policies.

Environmental Engineering Major Courses

- Advanced Water Supply Engineering (3)

This course covers design water treatment processes including conventional and
advanced treatment processes through basic principles and experiments.

- Advanced Wastewater Treatment Engineering (3)

Process design of wastewater treatment plants, including primary, secondary and
advanced treatment through understanding wastewater treatment principles and
experiments.

- Advanced water pollution (3)

Topics include the cause and damage of water pollution, the control techniques of
water quality through theoretical and experimental practice.

- Water supply network design (3)

Topics include various tools for the analysis of water supply networks, optimum
design and autocad of water supply networks.

- Sewage system design (3)



Topics include optimum design and drawing of sewer system using computer
simulation.

Environmental Impact Assessment (3)

Topics of legislative requirement,

environmental effect, impact prediction and
assessment methodologies to be included in project planning and construction.

- Special Topics in Pollution and Smart Technologies (3)

The course discusses the environmental and sanitary issues, especially water and
wastewater systems in a seminar format.

- Special Topics in Environment (3)

The course discusses the environmental and sanitary issues, especially water, air,
and solid waste treatment in a seminar format.
- Water purification facility design (3)

Fundamental

principles
include

in constructing water purification systems. Major topics
the planning and management of water resources and integrated designs
of municipal water treatment plants and sludge discharge facilities including water
distribution system, and pumping stations. Practical design exercises

are provided.
- Wastewater treatment facility design (3)

Design and theoretical understanding of environmental processes in wastewater
treatment; mainly physical and chemical processes, and

reactor configurations
commonly used for effluent quality control; applications to the design of

specific
wastewater treatment plant operations.

- Conservation of aquatic environment (3)

This course will cover the progress of understanding environmental problem in
rivers, lakes and reservoirs. The subject matter includes effects on nature and
ecosystems from human activities.

Industrial Waste Water Treatment plant design (3)
This course will examine industrial wastewater sources and characteristics,
significance of industrial wastewater as environmental pollutants and

application. It
also cover various unit processes of physical, chemical and biochemical treatment
in industrial wastewater treatment plants.

- Special topics in water pollution (3)

This course will cover the principles of and ecosystem and water system in rivers,

lakes and reservoirs. Special topic in water pollution and specific treatment process
will be discussed.



- Aanlysis and Application of Environment System Data (3)

This course gives an introduction to envrionmental data science and modeling.

It will cover fundamentals of scientific computing, data-driven modeling in water
resources and environmental engineering, and ICT for smart water systems.

It will help guide students towards a more reasoned and logical way towards the
analysis and application of environmental system data.

- Analysis of Smart Water Supply Facilities (3)

This course aims at providing the student with a clear presentation of the theory
and applications for smart water distribution systems.

The following topics will be expected to be covered: fundamental concepts of smart

water distribution systems, remote moitoring techniques, sensors, smart water

meters, advanced metering infrastructure, management of non-revenue water, and
related case studies.

- Climate Change and Alternative Water Resources (3)

This course covers various alternative water resource technologies to address water

scarcity issues caused by climate change. It focuses particularly on seawater

desalination and water reuse technologies, including their principles, applicability,
and environmental and economic impacts. Through this course, students will

develop the ability to design and evaluate sustainable water management strategies

O Engineering of Seismic Disaster Prevention Major Courses

- Data Engineering for Seismic Design (3)

This course focuses on methodologies and machine learning techniques that enable

more objective engineering judgments by processing and analyzing data obtained
through geotechnical investigations.

- Seismic Design of Foundations (3)

Specific engineering problems related to the seismic design of structure foundations
are studied.

- Advanced Geotechnical Earthquake Engineering (3)

Geotechnical exploration techniques and sensor technologies used in the site

investigation for the seismic design and analysis methods based on digital data
platforms are covered.

- Seismic Reliability (3)

Review of concepts of probability theory, analytical and numerical methods for
reliability analysis and apply them for seismic engineering problems.
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