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« 7|5 2AntEAAA 25 (Multi-functional Smart Construction Material)

AEMZI 7= 2ol =241 A5t 42 2|o] V|, JY-d EMS 2045 ADE ALMZO| 2|, A2, 28 52
Ol2d dgdoz &5510, ol2fet AH=E siMAoz DU LIt 7|Ee SHEsict

This course deals with multi-functional construction material (MFCM) to endow electrical and thermal function to
traditional constructional material. Theory, fabrication, application, and numerical modeling of MFCM will be

comprehensively studied in this course.

AUPERAY-3-5Y8 (Smart Earthquake Resistance Engineering)

T2E 4 B o 7|Aets 2 HO|HEAS S8 IR U CKRIRE 128 524 s 24 2 ARG

This course deals with the design of dynamic equilibrium of structures. Response of a single degree of freedom
system and multi-degree of freedom systems to dynamic excitation using ML and data analysis will be covered.

A5FEHT 0|2 (Smart Water Management)

s SH2IE St FAH YRIE 2leh +RHY 2 HH[0[E £3-24-015 0|, Dikl2]d, 2[2=t 125, ALY 2R
Cigt LIS Zolstict

This course deals with water resources big-data collection, analysis, and prediction theory, machine learning, and
optimization algorithm for smart water management against water-related disasters.

NEA(AuEFAFE]) (Individual Study(Smart Maintenance))

A0E FR|H2| 2O Chsl A= w2t S7H SRl HRAE +olsiCh ADE FR|22| 20| Sel=a H7L=A0] sl A&
2ol AP E JHHo= MG,

graduate students in the field of smart maintenance conduct independent research with their advisors. Dissertations
in the field of smart maintenance on the research topics will be conducted individually.

MEAF(ATLEF A AH) (Individual Study(Smart Disaster Metigation))

AOIE 22 A|AR Z0}0|| Choll R|= 1@t SPH S2AQI HTE fESIC ADE LA AL F0[9| Si9l=a H-=A0]| CHah
MBIl APE IO ZUsIC,

graduate students in the field of smart disaster metigation conduct independent research with their advisors.
Dissertations in the field of smart disaster metigation on the research topics will be conducted individually.

MEAL(ANEAAY) (Individual Study(Smart Construction))

AOIE H4d 200]| Chich A ulet B S22l HHE SRlGICt AOLE MY 20| &fl=a H7==A0l| Clish A3l &7
£ JEHoZ RIGHSICH

graduate students in the field of smart construction conduct independent research with their advisors. Dissertations in
the field of smart construction on the research topics will be conducted individually.

« 17879355t (Advanced Environmental Reaction Engineering)
=04, ooty W= 22| SYoIMe| Big B, B e, BEEk o, BEh AHE, telsd 24 2 BEx E4
==
oo

Characteristics of reactions, principles, reaction kinetics analysis, application of reaction characteristics, unit process
design and reactor design in water and wastewater treatment processes.

Vil S2ieHet nsay



« B 22583 (Deterministic Hydrology)
2 252 SYEA UHS B0 47, S, AFY, U-RE 29, E4RE & 24 7Y X UI=sAo]| Chist LIS Zelsict.
This course covers topics on rainfall, evaporation, infiltration, rainfall-runoff simulation, flood runoff, flood routing
techniques, and frequency analysis using deterministic methods.

« A2} (Statistical Hydrology)
2 U=2 Ost SAPIE L 239| T2 Y2lE 2 Olslist, £3| A ZO0fM2] HE WHE ZolICt
This course covers topics on the fundamental principles of various statistical techniques and models, with a particular
focus on their application in the field of civil and water resources engineering.

s AR ARAA (Water Resources Systems Design)

2 U2 FAALRC £, AILR A, 2|00 SAUYAARO| A HHS Ofslfott, Alta| AIA-, SRfAEolMe
MY, MY A", 0210 s34 AE"el 8801 Chsll Z2fsitt.

This course aims to understand the characteristics of water resource systems, system analysis, and the application
methods of water resource systems. It covers lectures on reservoir management systems, linear and nonlinear
programming in water resource planning, and the application of dynamic programming.

« EFARFH-EYAEE (Soil and Ground Water Remediation)
AL B} £2ARAS S doty| AT LY E EQW X0l Cist HTE £3lBICE

=

Study of contaminated soil and groundwater to address water shortage and water pollution.

« A5 2)9] o]23} AA (Theory and Design of Water Treatment Plant)
deHelof Agxls 33, &Y, o] 0|21 0| SHE 0I8%t 44| Aldel dAdS Zalsict
Theories of coagulation, sedimentation and filtration used in the treatment of water, and design methods of water
treatment facilities using these processes.

o 0 AENET I} A AF A2 (Theory of Physical Treatment Process)
S| AHSY B0M S2rerHQl SYYO thsl Z2latct.

Lecture on physicochemical process in pollutant removal process.

+ 33 u]WES} (Environmental Microbiology)
BHAME] U ME=9 ZS Ofslot=n] U2 DMESH U S8 O|MSso| 2= Y28 shEsitt

This course will expose students to fundamentals of applied and environmental microbiology in context of
environmental science and engineering.

AESHASIH4-A 2] (Biological Wastewater Treatment)

WIS Sl H2| =S Sof SIS SHEAMESHEY| 71z JHEE HiRL, TiYdst S2eeEst Tl 2 882 S%t
SA| smles L S22 22| 3HE B4t dAE £ e sHE SIS

This course will expose students to fundamentals of environmental biological processes and skills and application of
biological, chemical and physical principles to the analysis and design of biological processes for the treatment of

municipal and sludge.

« 3438 AA |t (Environmental Genomics)
BARUASUES Soff SHUSE 3 D[4Es, 0143 Heis, 2XI0|4Es U WYY Lsto| Cist JiEE staotn A4 2
AVSESH HIO[EE 22| 7t8E 4= U= MR 7|8 &SIt 2 WitSS S5l SHYSS & ME 331 A1 04 AEfet



HE HA| YYEE HOEE 2y A2 2 siAY & Us 5HE SESit

This course will expose students to fundamentals of environmental microbiology, molecular microbiology, and
bioinformatics and their applications in context of environmental engineering and science. The course will introduce
students to 1) state-of-the-art computational microbiology techniques for analyzing molecular data (e.g., DNA, RNA,
and protein) associated with environmental biotechnology and microbial ecology, 2) inferential statistics, and 3)
molecular microbiological tools. Upon successful completion of this course, students will be able to apply the skills and

knowledge they learn from this course to their own research projects related to environmental biological processes.

ol

b B |
MENBSt U 4BERTS Solo| BT S8t BB LoloIM BRI U BHUTYESIO| T X8 Ty U ARIS

=

J

select papers associated with applications of environmental genomics and bicinformatics into environmental
engineering.

« Z9-E293 (Rainfall-Runoff Modelling)

U= A2-RE o, dd L 2o, CjAst #H [= 29|, 2ol Med U AZ, T2\ £ Cjojg L 2EZI0)| Chol
The course covers the rainfall-runoff processes, generation, and simulation, various surface runoff simulations, model
selection and validation, as well as lectures on water resource data and modeling.

« A15]/do]& (Reliability Theory in Civil Engineering)
TE29| e A M2ld 24, S1F L A=Y JNLOIE, AL L2l AMAM Jigole 8 S8 HE

Analysis of safety and reliability of structures, theory of load and resistance model development, application to system

« 7835t (Earthquake Resistant Design)
Ae| 71270E, UishA], nzE| WRIEY, HAEA S8 CHECL

L2

Deal with basic concepts of earthquake, seismic analysis, seismic design of bridge structures, seismic design, etc.

+ 5935} (Dynamics)
CRE 2 CRIRE RAAES| s 24 U SHAHEH ZM A A 7id 2 =4 AES
Response of a single degree of freedom system to dynamic excitation: free vibration, harmonic loads, pulse and
seismic ground motions. Response spectra. Response of multi-degree of freedom systems. Seismic behavior of
buildings and the basis of seismic building codes.

+ 53t Q4™ (Finite Element Methods)

Fo24a JiEe| 7|20l THel 22| HE ZEAE R, £X2Y, A0l 2, L HIYEHIZHO|MO| ShA D} of2
$HS ZAE CECt

This course will (1) Be able to derive element stiffness matrices for the structures using virtual work (VW). (2)
Intelligently represent a real-life structural analysis problem with a mathematical model. (3) Understand Finite Element
software theory and other literature. (4) Develop an acceptable Finite Element mesh to analyze linear elastic structure.
(5) Estimate the error through convergence analysis.

THefstg J|EoR Thl(Failure), 82 U WH, BICKY B AT U S S

O =

Vil S2ieHet nsay



This course deals with failure, stress and strain at arbitrary points, asymmetric bending shear, and energy law based
on solid mechanics.

AAETAZ G (Mechanics of Composite Material for Construction)
UEE0I| HE87tst SRz Az, MzEd, A&, IV|IE 52 SkEeith

This course deals with manufacturing of composites applicable to construction field, material characteristics, lamination
analysis, and fracture criterion.

B AgL234 (Nonlinear Structure Analysis)

B ShM Yi2E, MY 22, 120 L 231 HIMY 240 Cigh 22| olslisty, 44 iz L 7|5tk MY 71
2AE CHECL

This course aims to deepen nonlinear analysis algorithm, nonlinear material model, 1-dimensional and 2-dimensional
nonlinear element. This course also deals with practical material and geometric nonlinear problems.

ZIHEL2XFEE (Design and Analysis of Concrete Pavement Structures)
Z32|E 2RI /s L S8, 47 L i YE, 4F A8 ARIS Zolttt

The behavior and performance of concrete pavement structures and the design and analysis methods are taught.

P.C. 232 EEE (Special Topics in Precast/Prestressed Concrete Structure)

DaPfAE/Ie|AEAE EH2|E 20| g, AR, sy, 47 A& Al SO tish Z2lsict.

This course is designed to learn about the behaviors, fabrication methods, and analysis methods for precast and
prestressed concrete structures.

ERIFLZHEE (Structural Analysis of Pavement System)

C2RA0| SA5E U 2fotSol| TSt HES 24st/| st siA 7|8e Z2lstict

The analytical and numerical analysis methods are taught to understand the behaviors of the concrete and asphalt
pavement systems under the environmental and vehicle loads.

5 YASZE (Soil Behavior)

Fo| S-S SAMENAE]OZ0] CHol ZoiAS O|8310] Zoldict.

This course deals with advanced topics of soil mechanics and critical state soil mechanics with specific focus on the
interpretation of soil behavior within the framework of Mohr circle construction.

QA2 5] 22E (Discrete Element Simulations and Lab Tests)

U= FHE EZUZO CiSH Lk S2[shAV S B HHMUTYMS Zolsict.

This course is designed to learn discrete element analysis techniques for soil materials and lecture on related
experimental methods.

X
=
iy

2514 (Geotechnical Numerical Analysis)

ABt3ed 2AIE sidst| st Rete4 R[S0 Choll A4 ARISTRL SPH Zolstt.

This course delves into the geotechnical numerical simulations for tackling intricate geotechnical challenges covering
the FEM skills to solve geotechnical problems, brief introduction to FEM theory, and soil elasticity and plasticity.

« 17 A 9HE8 (Advanced Geotechnical Engineering)

Aot HAT Crfet FAOf: ALRAL F2/H2 712, 2, AN, ZSk/2ES, ALOHE S)0 TSt Zoleitt.

202484 UBICHELR wSHY



This course examines advanced concepts and theories of geotechnical engineering. Topics include, but not limited to,
geotechnical site investigation, shallow/deep foundation, excavation, tunnel, seepage, slope stability, soil improvement, etc.

Z¥H5938} (Soil and Rock Dynamics)
SRRl SHalA, EHEmel I, BRI AlY, SAHAEY S5 22ttt

This curse examines dynamic analysis of terminal guiding system, propagation of elastic wave, seismic wave test,
dynamic strain characteristics of soils.

A AL 2] 244 (Geohazards & Geosensing)
chst 2|8 fsiet SZHYL(GIS)7 |8 AUYE 0183 ALAIAH 2IFRH2(0) s Z2lsict.

This course examines both natural and man-made geohazards and GlS-based geo-sensing techniques for site
characterization and risk management.

Z|4k2) 7188} (Geotechnical Earthquake Engineering)
A|8 212158t Ofstiet siAof HRSH 0|20t YHS ZOIRTHOAEHRAL, RAISEGHA, Wt §).

This course examines advanced topics in geotechncial earthquake engineering, including: dynamic properties of soils;
earthquake-induced ground response; soil liquefaction; ground deformations; etc.

« WFJA xR REF 8t (Transportation Geotechnics)

WSTR[ 2hESt S} CIRQI0 25 Crrst 012 X el ol CiSHA ZofStth(uESeI Lt St 2 A= & 34,
DRIAY U 2.

This course examines geotechnical aspects of transportation infrastructure, including: flexible pavement design,
transportation geomaterials, laboratory and field tests, nondestructive evaluation, etc.

E2FSFEE (Special Topics in Highway Engineering)
C2aelt AHE XY, s S CRFet FAO| TSt Zelgit).

The highway engineering related topics are taught in the course.

OIALEAZEA (Mechanics of Asphalt Materials)
OARIE RS Fdch= TS 2=l 40| Cist 4 L AT A& ARR(of Chs Z2lict.

The mechanical chracteristics of asphalt materials consisting of asphalt pavements are taught.

OPATEL 2 XFAARNER (Design and Analysis of Asphalt Pavement Systems)

OIARE E2EY AAHO| YE U S84, 24 4 i YE, 4F HE ARIE Z2feitt

The behavior and performance of asphalt pavement systems and the design and analysis methods are taught.

@A AT (Pavement Management System)

C2Rol 38 RAIH2| AAH L MEUR0 s Zelsict

To acquire knowledge for pavement management system, the methods to evaluate performance of pavement and
detailed factors are taught.

IFAAEE (Advanced Pavement Design)

2Rz AA9| 2Alg &5oP| st S¥, HHE, Bl S8 ~ote YHS Zdolsict

To acquire knowledge for road pavement designs, the methods to obtain stresses, strains, and displacements of
pavement systems are taught.
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« HEAF(FAIEA) (Individual Study (Ph.D Course))
AL2]7|BIA|ARISEIRLO| BIALILY CHSFIAH0| R w4et 8| SAQ1 ¢S Alsict, £35S F012| YAt sifl=2 A7
Aol csl A2l HAE IHHH o2 RIS
Graduate students of Ph.D. in Social Infrastructure Systems Engineering conduct independent research with their
advisors. In-depth research on the subject of Ph.D dissertation in Civil Engineering is conducted individually.

1138855 (Advanced Engineering Mathematics)
Eadle, 2lugs, HElgY, HolE YEA, Greengls 89 E=330| TRt 1g £5H2 Zalsitt

Special function, orthogonal function, vector space, partial differential equation, Green function.

ApS] 7 skA| A" st IAa] Y (Graduate Seminar for Civil Engineering)

AL2|7|BIA|ARISEI0LO| CHSFAME T2 EEg3to| 115 O|20i| ChSH CsH MO|LE =ie RISSICE £~RioM CHE 0|20]
EX 74 A20IM oL CHROR|=A] MO|u ~YS Salf Hi=2Ct

Graduate students of the Department of Social Infrastructure System Engineering will hold various seminars on
advanced theories of civil engineering. We learn how to deal with the theory in the course of civil engineering

construction through seminar class.

AP EF X 2HAA (Environmental Biological System: Design)
oty 0SSt L StAWEaste| Y2l S8al10] LISt Sadaad AlA-e| ool 2 2e3dS Al dA 4 st 2=y

SY o7 Ol M Y sBic
This course will expose students to applications of environmental microbiology and environmental bioengineering.
Students will be to design a single or a treatment train of an environmental biological system such as biological water,

wastewater, and waste treatment processes.

I

AAYET P A AYEA (Environmental Biological System: Operation and Analysis)
Ja]

HHWSTY AAgo] ol S S5 Coft OIBfa1Y, MBS CIOES 47, 713, U 240
o

o= oo ==, oEs. =

Test 24 U 2| S8, 3Y M5 oI5| e BHY U AAIKSE 212 I8t Clofe] Jlu oA S sisalc

=

| Z3YE 2el, 38 2
=

This course will expose to operational and trouble shooting skill’knowledge of environmental biological systems.

Students will be to collect, process, and analyze various types of physicochemical and biological data from the systems,

with which they will learn predictive controls and decision makings for sustainable management of the systems.

E-o A -g4Nexus (Water—Energy—Carbon Nexus)

2052 TA| = #2| d oM OfA| ALE L EtA 8 T2NAE Ofaliotd, Of | AFSu Bt Wlizss Hddo=z
Botot EAMsty| 2let 0l2 L HWII2YHo|| Chsl Z2lstct.

This course provides instruction on understanding the energy consumption sites and carbon generation processes
throughout urban water management. It also covers theories and evaluation models for quantitatively assessing and

analyzing energy consumption and carbon generation.

Net—Zero2~UtE LA 243 (Net-Zero Smart Urban Water Management)

2 =2 eaZSE(Net-Zero) 79I1E SHEZ ot= AOIE TA| 222| 0|2 L BII2H0, YGH0[E, 253t 7Hdet S 42H 4
Y 7|0l Chslf Z2lsict.

This course covers the theories and evaluation models of smart urban water management targeting carbon neutrality
(Net-Zero) implementation, as well as lectures on 4th industrial revolution technologies such as big data, intelligence,
and virtualization.

202484 UBICHELR wSHY



« JAB/Z2 AR T4 T4} (Assessment of Global Carbon Uptake Through Satellite Observations)
2 =2 AT B @50| 0|23t 37| QI39lde S5t AT #29| 22| L ClojE &8 U 2AMo|| Ciel Zelsich

This course covers the theory of the Earth's carbon cycle and provides lectures on the principles of Earth observation
using satellites, as well as data utilization and analysis.

FstoletA /843 (Climate Change and the Carbon/Water Cycle)
=2 SHESOIA| 7| =H2t0f Ciet BiERAS AISSIT, A10| Etaot 29| gt J2|et 7|sHa Eaet 20| &2lof 03|
T Cifet oSS Efch= XE SHR SiCL

=

This course is designed to provide students with foundational knowledge on climate change and to cultivate a
profound understanding of the principles of the Earth's carbon and water cycles, as well as the impacts of climate
change on these cycles.

« T2 AEMADAR (Project Discovery & Practice)
2 52 ok, ARz L WA 2o gHg Foff 7Yl BHASE U V|FHE tiE o SAEE 246, 0l Tite=z
A FAE Y=o T2MES 2AUcH= NS SHR it

This course is designed to analyze issues related to carbon neutrality and climate change response in businesses
through collaboration among students, practitioners, and faculty. Based on this analysis, the course aims to identify
and execute project topics.

CAEZ-4734198} (CAE Computational Mechanics)

2 WU=2 CAEE 0|88 AlR|7 [P |EE2 S2/4Y ot30l 2fet oty 132| AlZ2iold 7|'HE S&sttt.

This course aims to deepen simulation technique of mechanical behavior under dynamic/static loading of social
infrastructure using CAE.

Matlab?7|8HEFE 2504 (Matrix Analysis of Structures)

Stiffness methodoi| 7[2t5t0 22=22| O|4t2to] Cifst 0|22 St&sla, Tl 2a(EeiA, B, 2D L 3D 248 MATLAB 7|
Btoz DERISIO sfiAlste S S5

This course deals with discretization of structures and various elements including truss, beam, 2D and 3D elemements
based on stiffness method using MATLAB.

27FF A vt (Seminar for Bridge Engineering)
wWSE YUAE otE Y HARA S CIYTH FAHOl| Cistol MojLt @A Zof ZISICE
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This course will be held on bridge engineering related topics: live loads and disign codes, etc.

A A=A 2H (Railway Track Systems)
Y AL E, AHS B9 2 AT HE AR SO tish Z2letct.

The materials, behaviors, and applications of the railway track systems are taught.
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