
Course Descriptions

❐ Undergraduate Program

CE101  Human Civilization and Construction   

This course introduces several construction activities during human civilization and deals with basic theories 

and problems involved in important structures related with civil and environmental engineering.

CE201  Mechanics of Materials   

This course covers properties of structural members.  These properties include tension, compression and 

shear forces, strain energy, stress-strain relationship, axially loaded member, torsional members, shear force 

and bending moment on beams, stresses in beams, stress and strain analysis, principal stress and strain, 

yielding condition of materials, and deflection of beams

CE202  Structural Mechanics I 

This course covers types of structures, forces and stresses, analysis of beams, trusses, frames and grid 

structures to obtain reactions, stresses, and displacements. It also covers the behavior of structures under 

moving loads, influence line, behaviors of columns and application of energy methods to structural 

mechanics. 

CE203  Fluid Mechanics & Hydraulics 

This course is to discuss about physico-chemical principles of environmental engineering processes including 

process principles, theories, equations and applications. This course will give emphasis on process principles 

rather than unit operations. This is because an understanding of process mechanisms and control variables 

is fundamental for the effective application of unit operations to accomplish specific treatment objectives. 

CE206  Introduction to Sustainable Engineering

This course provides methodologies on transportation systems analysis and operations. It covers fundamental 

theories on transportation systems, transportation system analysis techniques, and methodologies to manage 

and operate transportation systems in efficient and safe ways.   

CE207  Elementary Structural Engineering and Laboratory 

This course introduces structural engineering, fundamental theory of material properties, studies on 

structural analysis and design methods for various types of structures through experiments.

CE208  IT in Construction Engineering

This course focuses on basic IT technologies for civil engineers. Various smart sensors will be studied and 

the students can apply this knowledge to structural health monitoriog and control. Robotic manipulator and 

mobile robot will be briefly be briefly introduced along with the soft computing and intelligent control 

techniques. Finally ITS (Intelligent Transportation System) and its state of the art will be introduced.

CE210  Evolution of Space and Structures

This course is to understand evolution of spaces and structures in civil, architecture and urban. It is the 

four-module sequence divided by the important historical events with a particular emphasis on technological 

innovation. It is structured as dialogue between historical and theoretical frameworks that affect our 

understanding of built environment. We will explore  projects ranged from the classic to the contemporary 

periods. 



CE219  Signals and systems for Construction IT

This course deals with continuous and discrete-time signals and systems. Focusing on the linear time 

invariant systems, mathematical models of signals and systems, Fourier series, Fourier transform, Laplace 

transform, and z-transform will be widely dealt with in this course.

CE230  Soil Mechanics and Laboratory Ⅰ      

This course deals with origin of soils, structures, fundamental properties and related problems. It is also 

taught to explain flow of water in ground, 1-dimensional compression, effective stress, and stress 

distribution in soils.

CE231  Soil Mechanics and Laboratory Ⅱ  

This course deals with fundamental geotechnical problems and their solutions. It contains consolidation, 

shear strength, lateral earth pressure, slope stability, environmental geotechnology, subsoil exploration, etc.  

CE241  Design Representation Techniques 

This course is aimed at exploring the computer visualization for Urban/ Architecture Design. It introduces 

the advanced software tools available through whole design process. It focuses on fundamental concepts of 

two/three dimensional modeling, rendering, animation, and editing, as well as graphic skills with the simple 

house design consistently. Also, students understand the effective design representation techniques through 

reviewing various architect/urban designer's drawings. 

CE273  Environmental Microbiology   

This course is focused on the characteristics of micro-organisms such as chemical composition, biological 

activity, metabolism, etc. Futhermore, applications of micro-organisms to the energy and metal recovery of 

refuse, water and wastewater treatment, fuel and biomass productions are briefly introduced.

CE291  Introduction to Geomatics Engineering 

This course provides an introduction to Geomatics engineeing which deals efficient acquisition, processing 

and application of geo-spatial information. It includes GIS, Remote Sensing, and GPS. 

CE303  Vibration Engineering 

This course covers basic concepts of structural dynamics, free and forced vibration of single- and 

multi-degree of freedom systems, time and frequency domain solution techniques including convolution and 

Fourier transforms, approximate solution techniques, and vibration and modal analysis of continuous systems 

such as bars, beams and frames.

CE312  Structural Mechanics II 

This course covers application of the principle of least work and the principle of virtual work, deflection 

and structural behavior of unsymmetrical elements, analysis of curved elements and  analysis of statically 

indeterminate structures.

CE314  Design of Reinforced Concrete Structures 

This course introduces design code for concrete structures: design of beams, columns, slabs, and footings.

CE315  Reinforced Concrete and Laboratory 

This course covers properties of concrete material, flexural behavior of beam, axial and flexural behavior 

of column, shear and torsion, bond and anchorage, deflection and crack.  Laboratory work is also 

performed.



CE331  Rock Mechanics  

This course covers the origin of rock and its classification, the characteristics and behaviors of rock mass, 

the shear strength of rock mass, the laboratory and field testing methods of rock, the state of stress, rock 

mass classification, the mechanical behavior of rock mass, and the applications of rock mechanics to 

engineering problems.    

CE332  Foundation Engineering 

This course deals with site investigation, in situ testing, bearing capacity and settlement of shallow 

foundation; the topics of site improvement, earth pressure theory, retaining wall, pile and pier foundations 

are also treated.

CE333  Soil Dynamics

This course deals with elastic wave propagation (bar, infinite media, half space), site investigation using 

elastic waves, dynamic soil properties, nondestructive test and evaluation, vibration criteria, monitoring and 

control, machine foundations, seismic design code, earthquake ground motion, liquefaction.

CE350  Introduction to Transportation Systems Engineering

This course provides general introduction to Transportation Systems Engineering. It covers transportation 

planning and policy making process, Transportation system analysis and design, Traffic theories and Safety.

CE351 Civil and Environmental Engineering Data Analysis

Application of the concepts and methods of probability theory and statistical inference to Civil & 

Environmental Engineering (CEE) problems and data; graphical data analysis and sampling; elements of set 

theory; elements of probability theory; random variables and expectation; simulation; statistical inference; 

data mining. Applications to a wide range of CEE problems involving real data will be developed, using 

both pre-existing and student-prepared MATLAB codes. The course also introduces the student the analysis 

of uncertainty analysis in different domains of CEE. 

CE355  Introduction to Smart Transportation Systems

Smart Transportation Systems refers to the Systems for sustainable and efficient Transportation  systems 

using less energy and cost. This course provides the ways of planning, developing, and managing 

Transportation Systems for the life cycle of the transportation infra-structure systems.  

CE371  Environmental Science and Engineering

The goal of this course is to understand global environmental/energy problems using basic scientific 

knowledge (prerequisite), to identify their impacts on engineered and natural eco-systems, and finally to 

develop students' ability to solve the environmental/energy problems potentially encountered near future.

CE372  Water and Wastewater Engineering  

This course deals with distribution systems of water, collection systems of wastewater, properties of pumps, 

and physical, chemical, biological unit processes.   

CE373  Hydrology 

The water cycle and its component processes are introduced.  The topic of surface runoff water is 

discussed in depth. All of the topics are relevant to provide an engineering basis for quantity management 

of rivers and lakes.



CE376  Solid Waste Management & Soil Remediation 

The course is divided into three sections. First one focuses on the need for an integrated solid waste 

management based on waste reduction, reuse, recycling, combustion for energy recovery, and landfilling. A 

special attention is paid to the hazardous waste management. The second section deals with the inorganic 

and organic contamination of soils and remedial technologies. Finally, the course covers a mining-related 

issue, the acid mine drainage. This last section insists on prevention methods, as well as on the most 

environmentally sustainable technologies of treatment of mining-impacted waters.    

CE393  Construction Management 

This course is designed to introduce students various aspects of project management. Upon successful 

completion of this course students should be able to understand: how a project is formed and conducte/  

major planning and scheduling methods/ major estimating and cost control methods/ important roles of  

project management/ other issues related to project management.

CE410  Making of Ubiquitous Space     

This course teaches u-IT(Ubiquitous Information Technology) applications for constructing and operating 

architectural or urban spaces such as roads, bridges, parks, streets, houses, offices and schools. Elements, 

technologies, and examples of u-cities and u-spaces will be discussed.

CE412  Design of Steel Structures 

This course covers material properties and behavior of steel, understanding and comparison of design codes 

for steel structures, design of beam-to-column joints, design of steel members such as beams and columns, 

and fundamental theories for buckling of structural members.

CE413 Prestressed Concrete    

This course covers basic concepts of prestressed concrete, material properties, flexural design, shear and 

torsion, bond and anchorage, anchorage zone design, partial loss of prestress force, composite beams, 

analysis of continuous beams and deflections.

CE417  Structural Design of Building

This course introduces structural system of high-rise building, building code for reinforced concrete, 

building code for steel structure, practice of structural design of reinforced concrete and steel high-rise 

building.

CE419  Experimental Vibration Engineering

This course covers fundamental principles and concepts of structural dynamics including free and forced 

vibration analyses of single degree of freedom system through experiments. In addition, basic theories and 

concepts of a tuned mass damper, one of the widely used vibration control devices, will be also covered.

CE435  Geotechnical Engineering  Design I Ⅰ 

This course is aimed at performing geotechnical engineering design for practice, based on soil mechanics 

and foundation engineering principles, such as site characterization and geotechnical properties, 

consolidation and settlement, seepage and its control, retaining wall, slope stability, and foundation.

CE436  Geotechnical Engineering Design II  

This course is aimed at performing geotechnical engineering designs for practice, based on soil mechanics 

and foundation engineering principles, such as excavation sheet pile structures, soil improvement, rock 



blasting, underground structure and tunnel, pre-reinforcement, and landfill liner. 

CE440  Urban Planning 

Urban competitiveness under the trend of global urbanization with the fact that urban population occupied 

over 90% of the total Korean is major issue in terms of academic aspect and national agenda. This course 

is designed to study the basic knowledges on urban studies such as urban planning theories, techniques and 

related regulations. 

CE443  Building environment

This course provides students with design innovations and construction strategies that maximize the 

comfort, health, safety, and energy efficiency of buildings. It covers the underlying thermal theories, and 

thermo-fluid dynamic principles and focuses on design that enhances the building environment and 

minimizes the impact on the global environments.

CE445  Sustainable Architectural Design

This course introduces the students in this integral design approach for a Sustainable Urban/ Architecture 

Design. First, this course is to discuss and explore the awareness of the environmental issues and the 

historical effort how Architecture and Urban planning meaningfully researches. And , each student will 

have a concept for the sustainable approach and develop his/her design project at the technical and 

aesthetic levels. 

CE471  Water Resources and Groundwater Engineering

To ensure the availability of adequate water supplies in the future, efficient water management is 

necessary. Management in this sense should include engineering activities and economic, social, political and 

environmental considerations together. This course should present all these relevant materials in a unified 

framework, emphasising the planning and design of systems to manage water resources including 

groundwater.

CE472  Remediation System Design and Engineering  

Students will develop understanding of basic approach to remediating contaminated sites and ability to 

screen, choose, and design appropriate technologies for environmental remediation. 

CE474  U-Eco Policy and Management Engineering

This course is to provide a set of operational contributions to environmental policy analysis and to discuss 

about multidimensional approach to environmental and resource management problems. Also, emphasis is 

given to an integration of different fields which normally play a role in environmental policy analysis: 

economics, physics, regional science, ecology and social and political science. 

CE481  Special Topics in Civil and Environmental Engineering

This course is offered for undergraduate students to deliver recent issues on civil and environmental 

engineering practices. For the relevant issues, subtitles can be given to emphasize the related issues.

CE482  Short Course in Civil and Environmental Engineering Ⅰ

CE483  Short Course in Civil and Environmental Engineering Ⅰ

CE490  B.S. Thesis Research

CE495  Individual Study     



❐ Graduate Program

CE501  Advanced Mechanics of Solids 

This course covers stress-strain relations, fundamental theories of elasticity based on the tensor method, 

introduction of plasticity and fracture mechanics, shear and torsion analysis of box sections, introduction of 

energy theorems and the principle of least work.

CE502  Advanced Soil Mechanics  

This course deals with fundamental characteristics of soil behavior, shear strength, consolidation theory for 

drainage-installed soft ground and some field performance of embankment on soft clay. Several analytical 

methods of consolidation theories are explained and their results are discussed. The analytical results are 

compared with those obtained in the field measurements.

CE504  Advanced Environmental Chemistry

The goal of this course is to understand the concept of advanced chemistry and develop the ability of 

application for the identification of chemical phenomena occurred in natural and engineered environments. 

The course will provide basic knowledge to properly conduct important environmental researches and to 

fully understand environmental problems in hazardous waste treatment, wastewater treatment, and 

contaminated soil and groundwater remediation. 

CE505  Applied Mathematics    

This course introduces fundamental mathematical techniques related to applied mechanics, dealing with 

vectors, tensors, analysis of vector fields, matrix and linear equations, eigen-value problems, linear spaces, 

linear operations, functionals, variational and approximate methods, complex variables, conformal mapping, 

Fourier transformation and Laplace transformation, etc.

CE514  Structural Dynamics   

This course covers single- and multiple-degree-of-freedom vibration problems, normal mode superposition 

methods, modal analysis and matrix formulation of vibration problems, natural frequency and mode, 

principle of D'Alembert, Newton's second law, principle of virtual work, and Lagrange's equations for 

systems of particles and for rigid bodies. 

CE515  Mechanics of Composite Materials  

This course introduces materials and their applications, anisotropic elasticity, failure theories, hydrothermal 

behavior, 3-D stress analysis of laminates, hybrid composites and advanced topics, design principles for 

bracings and members subjected to torsion, design of composite beams, columns, and beam-columns, 

behavior and design of shear, and semi-rigid and moment connections. 

CE516  Finite Element Analysis

The course covers the fundamental theory of Finite Element Methods and its application in structural 

engineering. It includes shape functions, stiffness matrix, direct methods, variational method, weighted 

residual method, assembly of stiffness matrix and solution of equilibrium equations, static and dynamic 

analysis, linear and non-linear problems, and computer programming. 

CE518  Reliability Analysis of Structures      

This course introduces probability and statistics, extreme value distributions, probability of failure, reliability, 

reliability index, failure modes of structures, reliability of structures, system reliability, Monte-Carlo 



simulation, and load and resistance factor design.

CE519  Bridge Engineering & Design

This course covers design code, influence line, load, the Rahmen bridge, the slab bridge, and the PS 

concrete box-girder bridge.

CE520  Introduction to Smart Structure Technology  

This course offers an introduction to the emerging technologies in smart structure systems and the 

application of smart structures technologies to civil infra-structures. Contents of lectures include the 

concepts of smart materials and their properties, advanced sensors, signal / information processing, 

structural health monitoring method, control theories (passive / semiactive / active) and their applications to 

civil infra-structures. Students will gain understanding of the state-of-the-art smart structures technologies 

through lectures and laboratory tests and have chances to work on their application to civil 

infra-structures.  

CE531  Geotechnical Experiments                                                

This course deals with transducer characteristics, calibration, direct shear test, triaxial test (UU, CU, and 

CD), permeability test (fixed wall, flexible wall), consolidation test, free-free resonant column test, 

small-strain triaxial test, impact echo test, vibration monitoring, and cross-hole tests. 

CE532  Rock Engineering with IT                                                    

This course covers an introduction to stress analysis, the physical properties of rock, underground stresses, 

laboratory and field instrumentation, model studies, rock mass properties, excavation and blasting, and the 

discussion of a number of rock mechanics field applications associated with civil, mining, and petroleum 

engineering, and geoscience.

CE533  Site Investigation and IT based Monitoring                                       

This course deals with site investigation plan, boring method, SPT, CPT, DMT, Field Vane Test, PMT, 

refraction survey, cross-hole test, SASW test and also includes in situ monitoring plan, equipments and case 

studies. 

CE534  Analysis of Soil Behavior by IT                                           

This course focuses on the critical state theory. Based on the theory, some models to describe the soil 

behavior are discussed. Especially, Cam-Clay model and its design properties are deeply explained. Upper 

and lower bound theories are also dealt with to calculate the bearing capacity of foundations.

CE536  Design of Underground Structures                                               

This course is designed for graduate students. Special attention is paid to highlight the common principles 

unifying the presented set of topics such as geological and geotechnical explorations required, design 

considerations, construction of tunnels and shafts, geo-mechanical analysis, design of ground water control, 

and instrumentation and monitoring.                                  

CE539  Earth Retaining Structures for U-Space

This course includes earth pressure theory, site investigation, designs of retatining wall, sheetpile wall, 

braced excavation, diaphram wall, reinforced earth, and soil nailing. The performance monitoring of earth 

structures will also be covered.



CE541 Sustainable Infrastructure Systems Engineering

This course provides methodologies on planning, operating and maintaining urban infrastructure systems. It 

covers optimization methodologies for individual facilities considering full life cycle, maintenance and 

management methodologies for city infrastructure systems, and finally for optimized green city 

implementation.

CE545 Data, Decision and System Analysis

Advanced course in engineering analysis methodology relevant to various topics in transportation. Lectures 

consist of basic statistics overview, regression, dynamic programming, Markov decision process, decision 

theory, and data mining techniques. Problems in the areas of safety, public transportation, terminal 

operation, sustainability, and infrastructure management are presented and discussed. 

CE547  Transportation System analysis and Operations

This course provides methodologies on transportation systems analysis and operations. It covers fundamental 

theories on transportation systems, transportation system analysis techniques, and methodologies to manage 

and operate transportation systems in efficient and safe ways.   

CE548  Transportation Policy and Legislation 

Transportation service, a kind of public goods, is determined largely by government policies. Through such 

policies, advanced technologies are applied to the transportation system and further developed.

Therefore it is important for the students to understand the mechanism of the transportation policy and its 

legislation. This course covers transportation policies and laws of various countries.

CE551  Soft Computing Techniques for Engineering Design

This course deals with various numerical and combinatorial optimization techniques for solving engineering 

and structural design problems. This course puts emphasis on the most recent soft computing-based 

optimization techniques such as neural networks and evolutionary computation (EC) as well as classical 

optimization techniques.

CE553  IT for U-Space

This course deals with basic IT technologies which will be used in Ubiquitous-City. Various communication 

systems, especially wireless communication techniques for smart sensor network, will be studied and the 

technologies which can implement location based service among the USN-based services will be also dealt 

with.

CE554  Mechanical Design of Civil Robot

This course deals with mechanical design methodologies of various robots. Robot manipulator, Legged robot, 

wheeled robot, micro/nano robot will be studied in the view point of mechanical design.

CE556  Intelligent Control for Construction IT

This course deals with identification and control techniques for linear system and dynamic system in the 

view point of infrastructure. And the later part deals with various intelligent control techniques for 

construction IT major. Neural networks, evolutionary computation, and fuzzy logic based controllers will be 

studied. The various reasoning and inference techniques of artificial intelligence will be also introduced.



CE558  Introduction to Civil Robotics

This course is targeted to familiarize graduate students with applied robotics other than EECS and ME. This 

course helps students understand general civil robotics issues and apply robot techniques to civil 

engineering application area. Specifically the students can understand fundamental principles of robotics by 

simulating their application world with robotics simulation tool.

CE560  Environmental Design for U-Eco Spaces   

This course explores the intrinsic characteristics and the direction of interactions between humans and 

artificial environment to learn the ways of planing and designing original and sustainable built environment 

such as buildings, urban spaces and various structures by being exposed to the environmental design 

processes as well as the group design project

CE561  SOC (Social Overhead Capital) Policy

This course covers SOC(Social Overhead Capital) for engineering the city. Contents are divided into three 

parts. First part is to study various aspects for basic understandings of SOC political domains such as 

planning, design, construction, management, and etc. Second part is to look around SOC construction and 

management cases on ubiquitous and eco-friendly city. Third part is to discuss issues and prospects of SOC 

policies. Ultimately, the students can understand the fundamental considerations of SOC construction work.

CE562  Ubiquitous & Biomimetic Building Engineering

Biomimetics is the construction of artificial materials and systems that mimic natural forms. In this course, 

basic technological aspects of biomimetics will be introduced along with their applications to innovative 

building components and systems. Students will also have a opportunity for developing a novel ubiquitous 

and biomimetic building system idea through group project.

CE563  Intelligent U-Space Transportation Systems 

This course provides overview on Intelligent Transportation Systems including system integration. The use 

of communication technologies, processing and modeling to improve the performance of transportation 

systems will be covered.

CE569  Human thermal environments

This course deals with the comfort conditions and equations for thermal environments of human beings, 

the methods of evaluating a given thermal environment, the principles for the establishment of a detailed 

thermal environmental analysis, and international standards. 

CE571  Environmental Engineering Laboratory

This course deals with theories and experiments related to the manufacture of physical, chemical and 

biological reactors, operational and experimental plans, scale-up problems, and analysis / application of 

environmental data.

CE572  U-Space System Environmental Biotechnology and Bioenergy

The purpose of this class is to introduce the student to environmental biotechnology, in particular mediated 

by microbes. This course will start with basic microbiology and then cover important topics in the area of 

environmental biotechnology including pollutant-biodegradation and biofuel production

CE573  Advanced Wastewater Treatment

This course covers the principles and operation methods to treat wastewater using microorganisms 랙 the 



purpose of discharging or to reusing the treated water without adverse impact. Also, theories on treating 

or recycling the sludge produced in the treatment processes are described.

CE574  U-Space Environmental Nanotechnology

Nanomaterials present new opportunities to improve our ability to detect, monitor, control, and clean up 

environmental contaminants and potential new risks to human health and environment. Students will learn 

and discuss nanotechnology application for remediation of environmental contaminants, the implication of 

releasing manufactured nanomaterials, and pollution control and nano-enabled sensing. 

CE577  Integrated Water Resources Management 

This study is designed to review fundamental principles of water and environmental management and their 

applications for sustainable development. Natural processes combined with human activities in watersheds 

determine the inherent quality of the management. That is, by responding to changing social, economic and 

environmental needs or impacts, one can gradually achieve better and sustainable water resources 

management. In this context, this course is organized to provide principles of both physical systems and 

human-related systems in a integrated framework.

CE579  Hazardous and Industrial Waste Treatment                                 

This course consists of clean technologies, reduction technologies, intermediate and final waste disposal 

technologies in hazardous and industrial waste management. It also includes purification technologies for 

contaminated soil and groundwater. Term projects are required for all students.

CE580  Structural Pattern Recognition for Statistical Health Monitoring  

Structural Health Monitoring(SHM) is a process chart evaluates and asses the safety and integrety of a 

structural system based on measured data this caurse deals with various structural pattern recognition tools 

required for SHM 

CE590  Design of Unique, Complex Systems: Theory and Application

This course is intended to address the broader topics of design theory and methodology which can be 

applied to any project both within science and engineering and in other fields such as business and 

education. The principles of axiomatic design theory and complexity theory will be discussed and applied to 

large, unique and complex systems such as dams, bridges, transportation systems, customized manufacturing 

equipment, and interplanetary spacecraft where costs are high, development times are long, and only one 

or two final products are required. The material in the course will be suitable for advanced undergraduates 

and graduate students and can be offered as graduate level class and as an undergraduate elective with a 

shared course number. Graduate students in the course will be assigned extra readings and assignments 

and will be expected to develop a more sophisticated design for their final project.

CE592  Theory Methodology and Philosophy in Engineering Design

Traditional design courses in mechanical engineering and civil and environmental engineering often focus 

on principles of design and design methods for specific applications like machine design, product design, 

bridge design, building design, etc. Unlike design methodologies, design methods are rigorous, systematic, 

and sequential procedures for accomplishing a specific design task, instead of universal ideas which make 

design a systematic and conscious process with the highest possible rate of success. The author is unaware 

of any formal design methodologies that exist for civil or environmental engineering at this time. This 

course would teach students from CEE fields design methodologies from other fields (especially mechanical, 

industrial and architecture) and enable them to create a design methodology that is equally applicable for 



CEE. 

CE596  Special Topics in Structural Engineering Design for U-Space

Learn basic design principles, theories and methodologies related to U-space structures through discussions 

with invited speakers

CE597  Special Topics in Geotechnical Engineering Design for U-Space

This course deals with methods to solve geotechnical engineering problems related with U-Eco city 

construction. Especially, the students learn U-Geotechnical design concepts to prevent any natural or 

manmade disasters caused by failures of geotechnical structures. This course is possible to give a subtitle 

to deal with methods to mingle geotechnical problems with U-concepts.

CE598  Special Topics in Environmental Engineering Design for U-Space

In this lecture, students can analyze the cause of local and global environmental problems of 21 century 

and learn how to develop and design environmental technologies which can provide basic understanding on 

the solutions to protect and overcome natural and environmental disasters due to the local and global 

environmental problems.  

CE599  Special Topics in U-Space Construction IT Design

This course is targeted to familiarize CEE graduate students with applied robotics other than EECS and 

ME. This course helps students understand general civil robotics issues and apply robot techniques to civil 

engineering application area. Specifically the students can understand fundamental principles of robotics, 

HRI (Human-Robot Interaction), and problem solving techniques using them.

CE611  Inelastic Analysis of Reinforced Concrete Structures                         

This course covers creep and shrinkage in RC structures,  thermal effects and analysis of RC structures,  

limit design and yield line theory,  application of fracture mechanics to concrete structures, and  nonlinear 

analysis by Finite Element Method.

CE614  Stability of Structures for U-Space

To reserve the stability of structural members subject to axial load together with lateral loads, the 

structural behavior of each member is analyzed and, in advance, the corresponding critical load to be 

resisted is calculated. Various structural members such as beam-column, rigid frame, ring and arched 

members are considered, and the exact understanding for the background of design codes is achieved on 

the basis of structural stability.

CE617  Earthquake Engineering                                                       

This course covers the mechanism of earthquake occurrence, tectonic plate theory, engineering 

characteristics of earthquake, seismic hazard analysis, earthquake ground motion, response spectra, dynamic 

responses of structures subjected to earthquake, nonlinear structural responses, frequency domain analysis, 

preventive design of structures (buildings, bridges, and underground structures), soil-structure interaction, 

probabilistic earthquake risk analysis, and earthquake mitigation and management.

CE619  Vibration Control of Structures                                

This course introduces the theory of structural passive and active control, applications to vibration isolation, 

damping treatment, and dynamic absorbers, application to tall buildings, cable-stayed bridges, and tension 

structures, design of classical feedback control systems for civil structures, and simulation studies using 



customized computer software. 

CE631  Advanced Numerical Soil Mechanics                                        

This course discusses the applicable numerical methods to geotechnical problems. The geotechnical 

problems that are dealt with in this course are seepage, consolidation, displacements of retaining and 

underground structures, excavations, embankment, etc. The numerical analysis methods such as the finite 

difference method (FDM), the finite element method (FEM), the boundary element method (BEM), and the 

discrete element method (DEM) are used to solve the geotechnical problems.

CE633  Advanced Soil Dynamics                                                 

This course deals with elastic wave propagation(bar, infinite media, half space), site investigation using 

elastic waves, dynamic soil properties, nondestructive test and evaluation, vibration criteria, monitoring and 

control, and machine foundations.

CE634  Signal Processing for civil Engineering

This course covers signal processing and system identification for civil engineering problems focused on 

signals and systems, time and frequency domain analysis, nonlinear system, discrete inversion analysis, 

system identification analysis, and tomography imaging.                                                  

CE636  Geotechnical Earthquake Engineering & Design                                   

This course deals with performance based seismic design code, earthquake ground motion, soil liquefaction, 

evaluation of dynamic soil properties, seismic design of various geotechnical structures.

CE637  Theory of Geophysics                                                        

This course covers the principles of elastic and electromagnetic waves, applied to geophysical 

characterization, to understand the interaction of soil and water, conduction and diffusion, elastic wave in 

soil, electromagnetic wave in soil, wave velocity and attenuation, elastic and electromagnetic wave 

measurements in laboratory, and their applications.

CE672  U-Space Advanced Environmental Unit Processes

This course is to discuss about physico-chemical principles of environmental engineering processes including 

process principles, theories, equations and applications. This course will give emphasis on process principles 

rather than unit operations. This is because an understanding of process mechanisms and control variables 

is fundamental for the effective application of unit operations to accomplish specific treatment objectives. 

CE673  Advanced Environmental Remediation Engineering

The goal of this course is to identify the fate and transport of toxic contaminants in soil and groundwater 

environments, to understand physicochemical and biological phenomena, and to develop an ability to apply 

basic and advanced theories of remediation processes to the in-situ and ex-situ treatments.       

CE960  M.S. Thesis  

CE966  M.S. Seminar                                                            

CE980  Ph.D. Thesis

CE986  Ph.D. Seminar


