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8 | T4 |CE7024| Theory and Design of
Adsorption
nojA DS

9 | MM | CET19 eo=T=

Engineering Hydrology
X5t+=E&
10 | ©4 |CE7045 Special Topics in
Ground-Water
TS

11 | MM | CE720 Water Resources
Engineering
A=K 2

12 | M |CE7405| Industrial Waste Water
Treatment

1gietsd §&8

13 | ™M |CE7033| Advanced Oxidation
Processes
sA+==¢

14| 8 | CET02 Statistical Hydrology

TAASEAIAH A

15 | MM | CE721 Water Resources

Systems Design
EY 8 X5l SREE
16 | 4 | CE707 | Soil and Ground Water
Remediation
gXe2le o2 24
17 | ™M |CE7202| Theory and Design of
Water Treatment Plant
=2 =22ty
HAHSE o=
18 | Tl |CE7050 Theory of physical
treatment process
st njdEst

19 | MM |CE7011 Environmental

microbiology
A=A St K2

20 | MM |CE7012| Biological wastewater
treatment

21 | M4 | CE770 . e Rt .

Environmental genomics
sdd=3st E2

2o | ®AM |CE7013 Spe@altopksin

environmental
biotechnology
A2

23 | T4 | CE701 Urban Hydrology
NEERE

24 | ™ |CE7201 |Reliability Theory in Civil
Engineering
LY TS st

25 | MM |CE7403| Earthquake Resistant

Design




26 | M | CE723 -
Dynamics
Foteay
27 | TY |CE7049 Finite Element Methods
nk=py =l
28 | ™4 |CE7406| Advanced Mechanics of
Materials
A8= Wz
29 | MM |CE7404 Mechanics o.f Composite
Material for
Construction
AEEEESTR
30 | ™M |CE7036| Nonlinear Structure
Analysis
232|E C2EA EZ
31 | ®A | CE713 Design and Analysis of
Concrete Pavement
Structures
pCE32E EE
Special Topics in
32| HH | CE725 Prestressed goncrete
Structure
2 2% x|y SE
33 | T |CE7048| Structural analysis of
pavement system
34 | ®M | CE760 sol sE
- Soil Behavior
AU S T EEAE
Laboratroy and In-situ
35 | Td |CE7014 Geotechr{ical Testing
Methods
RlgH %] 4
36 | ™4 |CE7015| Geotechnical Numerical
Analysis
37 | ®M | CE703 ey
== Deep Foundation
NEIECEY
38 | T | CE717 |Soil and Rock Dynamics
1
=zt 8 A
39 | ™4 |CE7030| Highway Engineering &
Design
CEIER
40 | MM |CE7031 Special Topics in
Highway Engineering
FEEDE
41 | ™M |CE7039|Basic Topic in Pavement
Engineering
OIAZENZE d&
42 | MM |CE7041 Asphalt Materials

Performance
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43 | B |CE74TT Complex and Linear
Analysis
o AFA
44 | MM | CET09 =EEYIA
Pavement Design
OfAZEZY Jst
45 | MM | CE710 Asphalt Pavement
Engineering
ZYE|HA
46 | MM | CE715 | Pavement management
system
ZHEAAEE
47 | MM | CE716 | Advanced Pavement
Design
JHE AT (BPAFRHY)
48 | MM |CE8415| Individual study (Ph.D
course)
1538855
49 | F |CE7026| Advanced Engineering
Mathematics
A2 7| A A E TSR
MLt
& A
S0 | 2d (CETAT0) o o duate Seminar for
Civil Engineering
St Y=Y ALE
24 2022
& A =
1| & | CErTT Environmental biological M
system: design
SEU=STY A2H
2x gl _E_A-i
. : AT 2022
52 | ™M | CE772 |Environmental biological Al
system: operation and =
analysis
7| ==t H(THE) H& 5022
53 | ™4 | CE773 | Climate change (the) Al

adaptation
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ALzt 7HRl=
2, MY, M8Y 52 of
chol Zolet

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.

OBty 4T 9o WM, FUEH S48 Rojg

2 ot AERRol
N 4gxoz g5, 0|3 KRS SfHHoz zul g

Jot7| fIg 7o
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AOLE X|ZICHS SHE (Smart Earthquake Resistance Engineering)

TR 9 CHARE #2278 X5 ATUE == 24 g+

Design of single and multi-degree of freedom system based on smart earthquake engineering
resistance

X|sEEH2 0|2 (Smart Water Management)
AO0E Al 2225 9o A2 23 Y00l +=8-24-0= 0|Z, 9Ho|E FZEa2| 0|F, xXN3t &
HE[E &2 Zoletn A0 38

This course deals with water resources big-data collection, analysis, and prediction theory, big-data
quality control algorithm and optimization technique for smart water management

JHHHR (AOLER]X|EE]) (Individual study (smart maintenance))

AOLE QX|T2| 2O Cfof XIZM4ot 8 SYHQ ATE +UICL ADE ]
= AFHO Chsl 35X A7E JHEHo =2 TIbot

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.
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NEAHT (ADIEUTHA| AR (Individual study (smart disaster metigation))

AO0LE WX A[AE ZO| CHof X|=m=b otH SEHQ AFE sASCH A0E LR A" 202
Sel=a SFFHOl oisl dE5He HT7E NEHo = T,

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.

JHHHR (AOLE M) (Individual study (smart construction))

A0rE 4 2O CHef K=ot e SEXNel A8 sASCH A0E Ad
Hof CHel 55X AFE HEH2Z TSt

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.
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nFeA83 33 (Advanced Environmental Reaction Engineering)

=2[H, ooy, 421 X2 SFoAe BHE Ed, S #al, UEEE oM, HSKEE HE, T
2A % HEx 4 38

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

3

oK

£%} 0|21} 28 (Theory and Design of Adsorption)

SH2E B B O/, BN IF U 54, 5% 54 24 (F

ot

U ST, SAMY FHY HoX

HI

g, 5% 913N 47 88

Theory of adsorption, types and properties of adsorbents, characterization of adsorption phenomena
(equilibrium and kinetics), interactions between adsorbents and adsorbates, and design of adsorption
process for water and wastewater treatment.

SYU+E28 (Engineering Hydrology)
deo 32 8l YR M, 42-RE 29, 857 7 FH 7|Y, M 52 &2
Analysis of rainfall, evaporation and infiltration, rainfall-runoff simulation, flood runoff, flood routing

methods, frequency analysis.




X|5l+=E 2 (Special Topics in Ground-Water)
Kot Ed, X5t s, ExA s, W52 SFRA s, HHOIE, XSt 254X, KXo+ ZE
d s &9

Groundwater properties, groundwater flow equation, permeability coefficient, type of aquifer and
permeability, groundwater well theory, groundwater balance, groundwater modelling.

+X}2 3% (Water Resources Engineering)
TAASE0| S8&= ChYet 7|Ass LEol oict ol X HEAE 52 29

Lectures on concepts and application examples of various machine learning techniques applied to water
engineering.

MAW=XE| (Industrial Waste Water Treatment)

YoM Ldsts S Y8 EHERE 2RI 10| H= Mol e XN 2T AXo| CHHo]
el

Classification of wastewater generated by factories according to characteristics and characteristics, and
adoption of appropriate treatment methods and lectures on optimal operating factors.

IGM5l2%™ EE (Advanced Oxidation Processes)

LY=ZEO 2MN Y= mtofotn F2(eety, 2oy N2 SFol ol 3 EAE fISte 2ES S0
ALEElE 2letElgol 7|X0| 21 S8YHE 22

Lecture on basic theory and application of chemical reaction used in environmental engineering to
understand and analyze pollutants and to understand and design physicochemical and biological

treatment process.

E |28 (Statistical Hydrology)

Crefot SAZIE A 2ol 7|2R2E i1, E5 ES3st +XAAZ0 M2 HE0 s 22

Learn the basic principles of various statistical theory and models, and lecture on application to civil
and water resources engineering.

FXAEAAAMMEA| (Water Resources Systems Design)

TR ALE £, ALE 24, SR AL"S] HE, Matd| A2", AR AZoMel MY, HldY
A=, 5 A=Yl 38

Characteristics of water resources system, analysis of system, application of water resource system, water
management system, application of linear, nonlinear programming method, dynamic programming

method in water resource planning.

EY 9l X|ol S/EE (Soil and Ground Water Remediation)
SRl #EN +=HHZ SfASH| ot LEE Et X|Sk=0f TS AT

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

X222 o|21t HA (Theory and Design of Water Treatment Plant)

dMeo AR = S, HT, ool O[22 0|5 S8E 0|8% dX2| Aldel A EE Z2
Theories of coagulation, sedimentation and filtration used in the treatment of water, and design
methods of water treatment facilities using these processes.

H=2 E2|3tetH HH3’E 0|2 (Theory of physical treatment process)
A= HMAHSE UM =2 Hel SEY s 22

Lecture on physicochemical process in pollutant removal process.

20| 4 E3% (Environmental microbiology)
SHAME] X MESY 3FS olsict=0 2ot OIS 9 38 DWEEe 22 J2E &t

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




MEsH slHl4+ X2| (Biological wastewater treatment)
HESHA ot~ X2 52 S SEE2 dEUEIHO 7|x JHEE U, CHYT 2| EEH
71z % 382 & TA| st A E2X| N2 3FE 245t HAY = Ues sHS HjYsiCt

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.

EAQHH S (Environmental genomics)

SAQTALNES E8) SMSS 7 DMESE, D|MES MEfS EX0MES U MEHEwsLo| Chedt
HEe sastn MK EXAMEEE HOEE X2 JEY 4 s HE J|a2 &SI £ anEl £
8 SHMSS sz M2 ZHEI A DM MEefol BHE AX MHEE Co/HES N Mz X MY
4 Qe 532 HYY + Ut

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.

gAY E 38 EE (Special topics in environmental biotechnology)
dEjSst 8 4E5ASS 20re A7t S 2E S FOROA 2HEFEA S &
ot HE V1Y A AHE 2 A7 =22 SHURE 5 ok

This course will deal with recent advances in environmental biotechnology and ecological engineering

fot

AN B Btol Ty

r

e

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

E A28 (Urban Hydrology)
EARIGoMe ZRet T2 W HEZHY WM, X5t 7S, ol 7 5F U U4E 8+RE 87 FH

Tz 29| 7|, =EH +2d4 52 22

L
=
-
=z

==5 TTO
Analysis of rainfall, evaporation and infiltration, groundwater flow, river flow measurement and
calculation, flood runoff, flood tracing hydrological simulation, probabilistic hydrographic analysis in
urban area.

M E|’ 0|2 (Reliability Theory in Civil Engineering)

7o AFE 8 MY &4, ofF 8 MIRY JHEOIE, Al2AE MEE AlYM R & S
CHE

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

LHZIZ % (Earthquake Resistant Design)
XTe] 71270, s, ngtx=gol WHEA, HIEH S HE

Basic concepts of earthquake, seismic analysis, seismic design of bridge structures, seismic design, etc.

S (Dynamics)

ChAbRr e 7222 SHAA0IE 8 ARHEE, 72-EEZ-FAete 4258 a7

Dynamic analysis theory of multi-degree-of-freedom structures, computer application, structure-soil-fluid
interaction.

S8t A (Finite Element Methods)

Galerkin &, HEH0| 2ot Ryl YAlgl FAKEA,
Shell S0 H&3l{4]

Galerkin method, formulation of finite element method by variational method, boundary value problem,
shape function, etc., are analyzed and applied to Frame, Plate, Shell etc.

Ok

iyt &2 OldiSt E Frame, Plate,

0!




D3 =2 Hs (Advanced Mechanics of Materials)
ot | (Failure), ¥2lel Eo| 83 U MY, HIOWE & HMEH oH{X|Y &2 42

Failure, stress and strain at arbitrary points, asymmetric bending shear, energy law, etc.

HMH 5T THEHE (Mechanics of Composite Material for Construction)
A4 E0 HE&7tset =gz M=x M2EY, HBHA, o7& 52 29

Lecture on manufacturing of composites applicable to construction field, material characteristics,
lamination analysis, fracture criterion.

HIME T Z8IM (Nonlinear Structure Analysis)

HMd s 22|F, Hdd W2 E, 143 & 2KHE HHd 24 52 29

Nonlinear analysis algorithm, nonlinear material model, 1-dimensional and 2-dimensional nonlinear
element.

232 E EEXx% EE (Design and Analysis of Concrete Pavement Structures)

Z32lE BY TEE9 A5 L 451 27 L ohM wHS gy

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

P.C.23E2|E E& (Special Topics in Prestressed Concrete Structure)

Pre-Stressing 0|28 Z2|5t0] P.C &, Slab, Box girder 2| P.C +ZE2| M0 283l 7|HS CIE
Pre-Stressing theory is discussed, and the techniques applied to the design of P.C structures such as
P.C beam, Slab, and Box girder are discussed.

CR2EY FX8|M EE (Structural analysis of pavement system)

xS
BYB Muto] B U802 mHO| ABEE MR ST VEER FBS F& AR 5 JIF, B
ZEUT DEXAO P 8D TYAHSS 5ot EHIEHY T 52 2o

This course deals with the general aspects of pavement engineering, including the characteristics of the
materials used for pavement and the factors affecting other pavements, such as climate, environmental
conditions and traffic conditions, and pavement structural analysis techniques to predict pavement
behavior.

£9| ASE (Soil Behavior)
Cifot S2|&, atetd, 9ot otZ0f met HHle 82| HsS Ofsh

Understanding the behavior of soils according to various physical, chemical, and mechanical conditions.

MU o si% EXAEHM (Laboratroy and In-situ Geotechnical Testing Methods)

Crfoh AU X Y EZAIAYO CHS O[BHE HIE o=, Cret X|gte] EMXIE =&

Based on understanding of the various laboratory and in-situ geotechnical testing methods,
geotechnical properties of soils can be estimated.

X|dt =X|8§|M (Geotechnical Numerical Analysis)

ol XSty ZME B4, Ui, 27X sid, LEA oM, HEH
YES HE2R fM5IH, HREH =220 SEEE &

Various geotechnical problems are analyzed based on numerical analysis methods such as determinant,
linear algebra, eigenvalue analysis, analysis of equation, integral method and differential equation.

Z27|X (Deep Foundation)
A2 71= Mg, = 71X, AolE 7Ix, 20| 7|E, =8 7| 52 UE

Deep foundation concepts, pile foundations, caisson foundations, tundish foundations, pond foundations.

X|¥HE35H (Soil and Rock Dynamics 1)
CIXLR = A o] SEB4], Ehdmtol Muf, EHYLf AY, SHHEYEY

ojn
mjo

= g

Dynamic analysis of terminal guiding system, Propagation of elastic wave, Seismic wave test, Dynamic
strain characteristics.




E23%t 9 47 (Highway Engineering & Design)

oo oieh AEE FHOo| Chsl ZHESHA Htsta ddtet WES EuMz Aot F EEYCE ¢
I Qe A2 BEHoR EMG: YHS &5¥ 4+ A Y9

A brief lecture on the selected topic of road engineering and a report on how to express it in a

report

EEZSEE (Special Topics in Highway Engineering)

2T oot WEE FHO| oo ZPEHStAl st dAeh eSS EuME gt § REYeR &
42 28Hoz B WHE &5 = Us 29

A brief lecture on the selected topic of road engineering and a report on how to express it in a

report

ZH IS E (Basic Topic in Pavement Engineering)

mRTet Mot B3t 8oz mHO| AREE MOl S4I JEHETY d¥e FE Xt 5 Vg, @
AZAT DEZAC i W31 BHASES 0SSt BHPIY 7Y S8 Lol

This course deals with the general aspects of pavement engineering, including the characteristics of the
materials used for pavement and the factors affecting other pavements, such as climate, environmental
conditions and traffic conditions, and pavement structural analysis techniques to predict pavement
behavior.

OfAZEIIE ‘S (Asphalt Materials Performance)

£2 THO| ABEE MEO 57 L AEHED MATE 0|2 ZRUMT UMM YTE 2oiE o
__l.l.

Study on the types of materials used for road pavement, road construction using new materials and
recycling of construction materials.

S48 U ME+8 (Complex and Linear Analysis)
Hedlgs Sa FL0 a5 S22 MY, 2hE2ts i 34
LHAHES OF

on

2 A
=

ot

b=0f CH

rok

o HO|2ur M
Topics include theory and linear equations for complex functions such as Taylor series, complex Fourier
series, complex integral and Laplace inversion formulas.

E2EHHH (Pavement Design)

EREFO 4 FO 0 ArBEE Mz FF A ASY, AFUr BTt Criteria, AlEE, H {2
oHdstE St MEE =0 97

The types and materials of materials used for stabilization of each layer of road pavement, Criteria
requiring stabilization, Test method, Recycling through stabilization of waste materials.

>

OIAZEZE JZ3t (Asphalt Pavement Engineering)

ZYSch dEo| 2 LHEL2Z ZFO| AL Mzol Edut 7[B=EZ0 s F= AXt F 7|2, &
AU WS=A0 et W8N ZZHESS HSots Z2ZF=6hY 7|8 S Z2

This course deals with the general aspects of pavement engineering, including the characteristics of the
materials used for pavement and the factors affecting other pavements, such as climate, environmental
conditions and traffic conditions, and pavement structural analysis techniques to predict pavement
behavior.

ZHHE|H A (Pavement management system)
B2 8 ERAE oot fAZ2 M A thet W& S FHEHQ Yy E(network leve)O| CHSHO 22|
Lecture on maintenance system of road and road facilities and specific network level.

ZHLHEE (Advanced Pavement Design)

=2 AA7I1gel BHHEM =0M ARl AAYS e R 2L A HsSS 22

Lecture on the evolution of packaging design techniques, commentary on design methods used in
foreign countries, and design methods in Korea.




HEATF (HAL2PE) (Individual study (Ph.D course))

AR 7[HEAI AR Stk SANIRY Ot 0| X[ =uet oH SEHY A4S ottt E53e F0k9

HEAR BPQER ITLERO) CHa AZXQ HTE YUMoz Fstt
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.

138848 (Advanced Engineering Mathematics)

Sty Aty HEHS 2t HO2 SHA Green® s+ 52 49

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

ALZ|7|QEA| AR CiEHl MIO|L} (Graduate Seminar for Civil Engineering)

AZ|7|BIA AR BEIL0| CistAMS [hA4o2 23t 15 0|20 f3 LY AOlL o2 Ty
Ch. =0 M CHE O|20] ES dd HR0M OfEA HROX|=X| MOLt =85 Sof &
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.

SAMESH AMAH HA (Environmental biological system: design)

[=]
B 0148 U BYYSIO AZS S8 CIYY BEUSIY AAH| OF U IYTY
=

ot hae
MU LY BEY SY AT A ug

PN |
2~

o

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.

SHMEEZH AM2™ 28 U 2M (Environmental biological system: operation and analysis)
SHAMESE AAHQ the B XUIEE UGt 37 S S CHLT oetsrd, ME3HE [0l H
£ 8 715, % 240 Zast x4 A g g5 3 ds o500 2ot 22 A X£7ts0 282

=N
et HIOJE 7|8t oMEE 5HE HIY.

=0 O 1=
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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.

7|F¥3} C{(THE) M8 (Climate change (the) adaptation)

7|2 Hzt 30| Ciet MEHAQl LIS ols g = JAEE, 7|2 H3e
2@ N, TR GHE 7|2He g JM S0 Cist O|22 HI®L
0| ST X|AMZ2 S8/2857| flot 2 52 &
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1=2 OO
This lecture covers theories of science and current status of climate change, impact and response of
climate change, climate negotiations, climate change economics, and climate change adaptation policy
to understand the overall contents of climate change adaptation. Moreover, based on civil engineering
background, we learn how to apply and implement our climate change knowledge.

¥ uSard HEEeL 22 M2 HY




