#BHa—F
/Code

F#BH/@FNX) ~ Course Title

TR A ERZEFR B / Common Subjects of Graduate School of Engineering

i010| TEMAREERA V22— v T1 International Internship in Engineering 1
01| TERRBERA 22— v T2 International Internship in Engineering 2

i041

AZRMEO-ODILE T —V 3 UEE

Professional Scientific Presentation Exercises

i042

TFEREER (E

Advanced Engineering and Economy

045 XM FREEE I Exercise in Practical Scientific English |
046X MBI FREER T Exercise in Practical Scientific English I
049 T =7y TA L) hIRXTAU L Project Management in Engineering

i051

BAMERMOEALS STV oHE] (BHOI—X)

Frontiers in Modern Scinece and Technology(6H course)

i052

BRMERMIOEA LS TRV LHE] (12HI—X)

Frontiers in Modern Scinece and Technology(12H course)

i055

RAE PR (4B —X)

Advanced Modern Science and Technology(4 times course)

056

BRE PR (8RO —X)

Advanced Modern Science and Technology(8 times course)

i057

ZE/ETE (4EIO—XR)

Safety and Health Engineering(4 times course)

i058|ZEeFAEIF (11[Aa—X) Safety and Health Engineering(11 times course)
059|T o= 7)oHTJAassh IR AY MNEE Exercise on Project Management in Engineering

060

BEREFEMIER (1200 —X)

Advanced Modern Science and Technology(12 times course)

i061|EIm~T ) ZIL YA T @i (4pla—X) Introduction to Advanced Material Science and Technology(4 times course)
i062(%Em~Y T YT ILY A TR @K/ (8ERIO—R) Introduction to Advanced Material Science and Technology(8 times course)
i063|&wm~ T ZILY A T R@iRw (12Bl0—X) Introduction to Advanced Material Science and Technology(12 times course)

HEEBTEEIY/ Civil and Earth Resources Engineering
#H I EIR / Urban Management
#MHERITE TP EIN / Enviromental Engineering

AO19[a V) — FEETE Concrete Structural Engineering

AO40|ifb K E Sediment Hydraulics

AQS5|IRIGHh#E T 5 Environmental Geotechnics

A222| KBRSV AT L Water Resources Systems Analysis

AdO2[BRRAE AT LIZE Resources Development Systems

A405 | R IRIET 5 Environmental Geosphere Engineering

ABO5[UE— U EHBRERVRT LA Remote Sensing and Geographic Information Systems
ABO8| =BT H A ViR Civic and Landscape Design

FOO3 | E ik HF Continuum Mechanics

FOOQ|#&&TH 4 Structural Design

FOLO[HBR I % Bridge Engineering

FOll[$ERANZF Computational Fluid Dynamics

FOLO[AIIIR R AV R I River Management

FO25(ih & 7% Geomechanics

FO53| i FASN IR fZ#T Applied Mathematics in Civil & Earth Resources Engineering
FO65[Kigift =& &S Hydraulic Engineering for InfrastructureDevelopment and Management
FO67 1B ERTE i Structural Stability

FO68[#H - BEI R A Y M Material and Structural System & Management

FO71 (i RS Applied Elasticity for Rock Mechanics
FO73[IEIEE D AR HEE Fundamental Theories in Geophysical Exploration
FO75|/KEELRNZE Hydrodynamics and Turbulence Mechanics

FO77 [ a KD BAE River basin management of flood and sediment

FO78| & &% 1 & hak Mt Rock stress and physical properties

FO85 | ih#% I 15 &1l Measurement in the earth's crust environment
FO88|ihEk & IRF Earth Resources Engineering

FORO|HtEERTETF Infrastructure Safety Engineering

F100[F& KX ZE Applied Hydrology

FI03|IRIEMHKEFHRZE Case Studies Harmonizing Disaster Managementand Environment Conservation
F106[[RIEHIF Integrated Disasters and Resources Management in Watersheds
F109|#h#EfH ¢ T = Disaster Prevention through Geotechnics

F113[F A—/\)LERFZE Global Survivability Studies

F201|# it 1R iR Information Technology for Urban Society

F207 [#H T RIRIE Urban Environmental Policy

F215|XBIEHRIFE Intelligent Transportation Systems

F219| ARITENIFE Quantitative Methods for Behavioral Analysis

F223|U RO IR A Nl Risk Management

F27|l@Ed 1+ IV R Structural Dynamics

FA1|OA VRSO3 Construction of Geotechnical Infrastructures

F251

EESNEPIEPEYEL

Exercise on Project Planning

F261

WE - 54774 VIF

Earthquake Engineering/Lifeline Engineering

F263|[ A XSy ¥yvSalb—3Y Seismic Engineering Exercise

F267 [ KXRREKZF Hydro-meteorologically based Disaster Prevention
F405[0A 20V F IT¥|R5H Fundamental Geofront Engineering
FA15|IRIEM M ERETF Ecomaterial Design

F462 (85 KBl Coastal Wave Dynamics

F464| /K TETEIF Hydrologic Design and Management
KO16|stHE g T Computational Geotechnics
WOOl |t EEBEETE Structural Engineering for Civil Infrastructure
X311 |BHEBRIROA L N Urban Infrastructure Management

X333

KERDEER

Disaster Risk Management

#HEERTPEER/ Civil and Earth Resources Engineering

FORI[HERTFEE Practice in Infrastructure Engineering
UOSL[#tEERTFHRELIF—A Integrated Seminar on Infrastracture Engineering A

U052

HREBRTFREELIT—B

Integrated Seminar on Infrastracture Engineering B

UOS5[#EERTF+ I F—A Seminar on Infrastructure Engineering A
UOS6[#tEEB T+ I+ —B Seminar on Infrastructure Engineering B
UOSO[HEERTIFA V-2 vT Internship on Infrastructure Engineering
UOBO[HH=HEBTFORT ORT on Infrastructure Engineering

UOB4 | EHEB T FHREEEA Practice in Advanced Infrastructure Engineering A

U065

HEARTFHREEEB

Practice in Advanced Infrastructure Engineering B




#BHa—F
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Mt &£ ITEEIK / Urban Management

FI50|REAA 2 —> v T

Long-Term Internship

F253|% ¥ v JR —2TJODIH K

Capstone Project

F257| MMt sIFEIF—A

Seminar on Urban Management A

F259|#Mmtt=I ¥+ I+ —B

Seminar on Urban Management B

U201 Bt I ZEHREEIFT—A

Integrated Seminar on Urban Management A

U203|#fmit =TI F#HEEI+—B

Integrated Seminar on Urban Management B

U210[#mt S T HFEE

Practice in Urban Management

U216 | &Mt £ TFORT

ORT on Urban Management

U224|EiTh it £ T FEHREEEA

Practice in Advanced Urban Management A

U225|8iTh it & TR EEEB

Practice in Advanced Urban Management B

MhIRE T EEIN / Enviromental Engineering

AG22|HhBlIRIE T 45 im

Geohydro Environment Engineering, Adv.

AG26 | IRIBE A F IR

Environmental Health, Adv.

AB32|ZBHRBITE

Urban Metabolism Engineering

AGA3|IRIBEME MR

Environmental Microbiology, Adv.

F234|/KBEFf&E T

Water Sanitary Engineering

FAO|B FEEEI S+ I+ —A

Seminar on Urban and Environmental Engineering A

FA2| &t EEEE I ¥+ 3+ —B

Seminar on Urban and Environmental Engineering B

FAQ[IRIEEI RV ¢

Environmental Risk

FA441|/KIREET =

Water Quality Control Engineering

FA46| KR - #hIKIRIE T 45

Atmospheric and Global Environmental Engineering, Adv.

FA49| B hIRIE T FEE A

Laboratory and Seminar on Urbanand Environmental Engineering A

FAS50|#ihIRIE T &% B

Laboratory and Seminar on Urbanand Environmental Engineering B

FAS4|RIRBEI S L R T LR

Systems Approach on Sound Material Cycles Society

FAS6|#iR1E T 2455

New Environmental Engineering |, Adv.

FA58|#hIRiE T 245l

New Environmental Engineering Il, Adv.

FAGL|[RFHIRIBEI R

Nuclear Environmental Engineering, Adv.

FAGS|IRIBEMENHTE S

Environmental Organic Micropollutants Analysis Lab.

FA7T0RI T ¥ R inEEREE

Advanced Enivironmental Engineering Lab.

FAT2 IR TFXRBEt I —

Seminer on Practical Issues in Urbanand Environmental Enginering

FA75| & IRIE T ORT

ORT on Urban and Environmental Engineering

H424|IR1E & RIE IR i

Environmental-friendly Technology for Sound Material Cycle

U401 |BRThIRIE TRl S+ —A

Seminar on Urban and Environmental Engineering A, Adv.

U403 |BThIRIE T 4Rl S+ —B

Seminar on Urban and Environmental Engineering B, Adv.

X321|IREBEVRVEH) —4F—5h

Lecture on Environmental Risk Management Leader

BEPEI/ Architecture and Architectural Engineering

A856| B ERIETEIF

Dwelling Planning

BO13 |52 At il

Theory of Architectural Design, Adv.

BO14|EFEIRIBEETE R |

Theory of Architectural and Environmental Planning |

BO16|EEmtsA

Theory of Architecture, Adv.

BO17|E & XL B4R

History of Architecture and Environmental Design

BOLO|BRETOTD T FIRI AL MR

Project Management

BO30|i A EA A%

Applied Solid Mechanics

BOS| ABIEFRET YA Uik

Design Theory of Architecture and Human Environment

SEEEEFEICE

History of Japanese Architecture

BO37|EFEHRET HE

Design Mechanics for Building Structures

BO38| A £ /E IR IR 0 A0 3R

Theory of Cognition in Architecture and Human Environment

BO40|# & fR AT P45 i

Analysis of Structures, Adv.

Concrete Structures, Adv.

B043[a /) — FREER
B044 | EfE & i

Earthquake Resistant Structures, Adv.

EVREESED

Dynamic Response of Building Structures

BO52 |85 & £ il {t]

Control for Structural Safety

BOS3| R FIRIEYIEF iR

Physics in Architectural Environmental Engineering,Adv.

BO54|EEHRE > A T LY

Building Systems

B062|3Z EF%AIES 1

Seminar on Architecture and Architectural Engineering, |

BO63|EE 45 hlES

Seminar on Architecture and Architectural Engineering, I

B069| & 5 K ifr & R IE

Architectural Engineer Ethics

BO71|4 A —>2S w1 (BEFE)

Internship I, Architectural Design Practice

BO73|4 > A—>2S w0 (BEFE)

Internship Il, Architectural Design Practice

BO75| B ERAES

Architectural Design Practice

BO77|BERES I

Architecture Design Studio |

BO79|EERES I

Architecture Design Studio Il

BOSO|ZETHEHER

Construction Supervision Practice

Exercises in Architecture and Architectural Engineering

BO9O | F 45 FEE A

Seminar on Architecture and Architectural Engineering IA

BO91 | FF4551EE 1B

Seminar on Architecture and Architectural Engineering, 1B

BO92|EFEF4FFIEE A

Seminar on Architecture and Architectural Engineering, 1A

BO93[iEFF4F51/EE 1B

Seminar on Architecture and Architectural Engineering, 11B

B222| IR E Hl{E T 45

Environmental Control Engineering, Adv.

B226|i2 AT ¢

Building Geoenvironment Engineering

B23l| & aEfEE TS

High Performance Structural Systems Engineering

B234|iHiE &5 im

Steel Structures, Adv.

B238|iEER I F

Architectural Wind Engineering

B241|# K EEHF

Urban Disaster Management

B259| B E TRk iR

Theory of Acoustic Space Design in Architecture

017|@FEFa3a=7—2 32 (EMEE)

Architecture Communication

QOO05|E&EKET - STEIFE I F— 1

Seminar on Architectural Design and Planning |

QO06|E &Kt - STEIFEE I F—II

Seminar on Architectural Design and Planning I

QOO8|EEBEFEIF—1I

Seminar on Structural Engineering of Buildings |

QOO9|EEREF I F—II

Seminar on Structural Engineering of Buildings Il

QO BERETIFLIF—1I

Seminar on Environmental Engineering |

QOI2[EBERIETFIF—I

Seminar on Environmental Engineering Il

QOI3[BERBIFEIF—II

Seminar on Environmental Engineering lll




BFEHa—
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QUU4|BEREIFtFIF—IV Seminar on Environmental Engineering IV
QOIS [EEREEFEIF—II Seminar on Structural Engineering of Buildings Il
QOI6|EEREEFEIF—IV Seminar on Structural Engineering of Buildings IV
QOL17[EEEEE - TEFE I F—II Seminar on Architectural Design and Planning Il
QO18[EEEA - TEF LI F—IV Seminar on Architectural Design and Planning IV
QO021|SEimiZ FEF i | Advanced Theory of Architectureand Architectural Engineering |
Q022 |k imiE EF |l Advanced Theory of Architectureand Architectural Engineering ||
X401| TH 1 L H LR Desigh Methodology

B3I T2 H I / Mechanical Engineering and Science

ATV T

1) » "B / Micro Engineering

MZEFEH I ¥ EIL / Aeronautics and Astronautics

B418| M Fl R E i Strength of Advanced Materials

G001 | HEEET & X Applied Numerical Methods
GOO3|EA HZF 4R Solid Mechanics, Adv.

GOO5| BT Z Thermal Science and Engineering
Goo7[EERANZFE Introduction to Advanced Fluid Dynamics
GOO9|EFMWtEIE=F Quantum Condensed Matter Physics
GOl11|EREt4EEm Design and Manufacturing Engineering
GO13[FrY ¥ X T Ll {Eim Dynamic Systems Control Theory

GO4l| B R ER AR Advanced Finite Element Method
G494 B —2 Ty TM (BEWIZFE) Engineering Internship M

G056

English Technical Writing

English Technical Writing

GO57 [T & R & KT = Engineering Ethics and Management of Technology

GOS8 | R I FER S F— 1 Basic Seminar of Complex Mechanical Engineering,1

GOSO| B REM I ARSI F—2 Basic Seminar of Complex Mechanical Engineering,2

GO61|i ARl =2 Applied mathematical sciences

VOO3[NNA A A D=V R Biomechanics

V019[14 V2 —> v DS (WM I FE) Engineering Internship DS

V020[14 VA2 —> vy JDL (M IFE) Engineering Internship DL

VOS5 |SEHREM I I —A Seminar of Complex Mechanical Engineeringfor the 21st Century COE Program,A

V027

BEZEMIF LIS —B

Seminar of Complex Mechanical Engineeringfor the 21st Century COE Program,B

V029

BHREWMIFEIS—C

Seminar of Complex Mechanical Engineeringfor the 21st Century COE Program,C

VO3L|#EHREM I+ <+ —D Seminar of Complex Mechanical Engineeringfor the 21st Century COE Program,D
VO33|#EHREM I+ =) —E Seminar of Complex Mechanical Engineeringfor the 21st Century COE Program,E

V035

SRR It —F

Seminar of Complex Mechanical Engineeringfor the 21st Century COE Program,F

X402| 7—T 4 279 b THA ik Theory for Designing Artifacts
X411 | ERRER AT LDTH AV Design of Complex Mechanical Systems

B TS H M / Mechanical Engineering and Science

B407|AKRT 14U X Robotics

EYAELEE] Thermophysics for Thermal Engineering
B629|=F E—LYEREHRF Analysis of Materials by Quantum Beams
Be3l|E& I RILX—HMEITF High Energy Radiation Effects in Solid
GO17|iE Fracture Mechanics

GO21|JtHE I = Engineering Optics and Spectroscopy
GO25| A AREEET NA R T¥F Mechanical Functional Device Engineering

G031

BREIZEIS—A

Seminar on Mechanical Engineering andScience A

G032

HEHEIZ+I+—B

Seminar on Mechanical Engineering andScience B

G036

BRETIZE#EI S —A

Basic Seminar on Mechanical Engineering and Science A

G037

ERETZE#+SS—B

Basic Seminar on Mechanical Engineering and Science B

G039

RMEBE R

Transport Phenomena

G051

BHETPEAEREVEEFE—

Experiments on Mechanical Engineering and Science,Adv. |

G053 *?:%WIEI?—ﬁTJU%%ﬁ&U,EE”’_ Experiments on Mechanical Engineering and Science,Adv. ||
G403| & & R T L iR Etim Optimum System Design Engineering

Q402 EL?ﬁﬁ? Turbulence Dynamics

Q610|RFXRDEAFEL I F— Seminar: Dynamics of Atomic Systems
VO12|HMIE T2 HHEE A Advanced Exercise in Mechanical Engineering and ScienceA
VO13[#mME T 45 5/EE B Advanced Exercise in Mechanical Engineering and ScienceB
VO14|HMIE T 245 5EE C Advanced Exercise in Mechanical Engineering and ScienceC

V015

HRETFRAIESD

Advanced Exercise in Mechanical Engineering and ScienceD

VO16[#HmETFHAEE E Advanced Exercise in Mechanical Engineering and ScienceE

VOL17 (BT FHRES F Advanced Exercise in Mechanical Engineering and ScienceF
R4/ T=F1) Y EK | Micro Engineering

B617|EF 0 FYEF R Quantum Theory of Molecular Physics

G204|v4 v B 27V r—ay Microfabrication

G206|%A4 98 - NAFRT L Micro/bio system

G211 | EF 1 Solid State Physics 1

G214 |FEEREHAIM I Precision Measurement and Machining

G216

NIV ZTV S —A

Seminar on Micro Engineering A

G217

i

H0Iyy Z7V 2+ —B

Seminar on Micro Engineering B

G223

i
1) |

YHNIvy 7YV B S —A

Basic Seminar on Micro Engineering A

G224

Y{hnIvy Z7Yvh Bt S —B

Basic Seminar on Micro Engineering B

G226

Iy ZTU) BRI ERR EE E—

Experiments on Micro Engineering, Adv. |

G228

IOV 2700 R ER R N EE

Experiments on Micro Engineering, Adv. I

V201

WINEREW S AT LRIEE

Micro Electro Mechanical System Creation

V205

it ES 2

Solid State Physics 2

V210

YhnIvy Z7YVh SR RIEE A

Advanced Exercise in Micro Engineering A

V211

YhnIvy 27UV 45 RIEE B

Advanced Exercise in Micro Engineering B

V212

Yhn1vy 27UV $ERIEE C

Advanced Exercise in Micro Engineering C

V213

Y4hnIvy Z7YVh 4R RIEE D

Advanced Exercise in Micro Engineering D

V214

YhnIvy Z7YVh 4 RIEE E

Advanced Exercise in Micro Engineering E

V215

YhnIvy Z7YVh AR RIEE F

Advanced Exercise in Micro Engineering F
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N2 H T EEIN / Aeronautics and Astronautics

CA30|[MEFER N F iR Advanced Flight Dynamics of Aerospace Vehicle

G230 |FHIEARHZFE Dynamics of Solids and Structures

G405 | E T F 45 Propulsion Engineering, Adv.

G406| KA N5 Gas Dynamics, Adv.

G409|IZEFH ¥ A T Ll IF Aerospace Systems and Control

G411 |ImMZEFHRMANFE Fluid Dynamics for Aeronautics and Astronautics
GA18|MEFHIFHIERR VN EEE— Experiments and Exercises in Aeronautics and Astronautics |
GA20|MEFHIFHIERRVEEEZ Experiments and Exercises in Aeronautics and Astronautics ||
M226| R F | Meteorology |

M227|RZRFE T Meteorology ||

RAOIMEFEE AT LES F— Seminar on Aerospace systems

R419

VAT LGIHMTEE S F—

Seminar on Systems and Control

VAOL|BRSAEIFE LI F— Seminar on Engineering Science of lonized Gases

VAO5 | MZEFHRANF LS F— Seminar on Fluid Dynamics for Aeronautics and Astronutics
VAR|SANFEE S F— Seminar on Gas Dynamics

VA3 (MR ENFE LS F— Seminar on Mechanics of Functional Solids and Structures

RFZIFHEK / Nuclear Engineering

CO004|3BZDEF i Quantum Field Theory

COL3|BE#MF T Nuclear Materials

COUEMBY A VILTIFE T Nuclear Fuel Cycle 1

CO15(#MMBHY A4 VLI F2 Nuclear Fuel Cycle 2

CO18|HEFFIF Neutron Science

COMU|BIRILF—FEHRIF Nuclear Energy Conversion and Reactor Engineering
CO37|BMERIE Multiphase Flow Engineering and Its Application
CO38|ME T T ANIE Physics of Fusion Plasmas

COo47|[MmS IR EFYEF Medical Physics

CO50[4 B2 —> Ly TM (RF#%) Engineering Internship M

C063

RF I AR ER R EEFE—

Experiments and Exercises on Nuclear Engineering, Adv.|

C064

RFRIFRAERREEE S

Experiments and Exercises on Nuclear Engineering, Adv.ll

CO68|/& F 1 TF It FHEER Nuclear Engineering Application Experiments
CO70| EEFRIF Introduction to Quantum Science
COR2[EREFIRILF—TI¥ Introduction to Advanced Nuclear Engineering
CO74|EFHZE Quantum Science

CO76| B BHRAENZE Fundamentals of Magnetohydrodynamics
CO78|fE & MEEF T F Advanced Accelerator Technology
CO80|[RFIFRETF Nuclear Reactor Safety Engineering
CO82[HFMFIZF Applied Neutron Engineering
CO84|RFRZ I FRAIR Nuclear Engineering, Adv.

CO86| R FRIFFim 1 Introduction to Nuclear Engineering 1
CO87|RFRIFFi 2 Introduction to Nuclear Engineering 2
CO89|[EfFRIFEIF—A Seminar on Nuclear Engineering A, B

C090

[RFRIFEIF—B

Seminar on Nuclear Engineering A, B

ROOL|EF E—LEZ4EH Quantum Beam Science, Adv.
RO04| EFHEZ YR Quantum Physics, Adv.
RO13|FMAEL TS X IFE Nonlinear Physics of Fusion Plasma
RO17|4 >3 —>1 v JTD (RFH%) Engineering Internship D

R0O19

EFRIFENEIFT—A

Seminar on Nuclear Engineering, Adv.

R0O21

EFR&IFENtEIFT—B

Seminar on Nuclear Engineering, Adv.

RO23|RFHRIZHHEIF—C Seminar on Nuclear Engineering, Adv.
RO25|[RFRIZHAEIF—D Seminar on Nuclear Engineering, Adv.

RO27

RFRIFRAtEIFT—E

Seminar on Nuclear Engineering, Adv.

lulivliell:] P

RO29|EFRIFHREIF—F Seminar on Nuclear Engineering, Adv.
W620|EF MGt HR a1 Radiation Measurement for Medicine

MHIZER

/ Materials Science and Engineering

C209

FEEX IR i

Non-ferrous extractive metallurgy, Adv.

C214

EE - fERARRE

Microstructure,solidification and crystal growth

C240

LS EL VA

Laboratory & Seminar in Materials Scienceand Engineering, Adv. |

C241

MU TR ERBEEEES

Laboratory & Seminar in Materials Scienceand Engineering, Adv. ||

C251

MEIZEIF—A

Seminar on Materials Science and Engineering A

C253

MHEIF+EIS—B

Seminar on Materials Science and Engineering B

C263

ey

Physical Properies of Crystals Adv.

C267[E5 S vy AMHFE Ceramic Materials Science

C271|WiE iR Magnetism and Magnetic Materials

C273|H = EMBM FH R | Advanced Materials Science & Engineering in industries |
C275| i EBM AR I Advanced Materials Science & Engineering in industries ||
C2TI A 23—y TM (METITF) Internship in Materials Science & Engineering

C286| R FnFIF45im Atomic-molecular scale engineering

C288|#M ¥ #HH - IBEFHER Microstructure theory and structure evaluation

C289| B EM B im Advanced Structural Metallic Materials

C290[# HERILZ Electrochemistry for Materials Processing, Adv.
R241[MHITERFREIF—A Seminar on Materials Science and Engineering, Adv.A

R242

MHTFRANEIT—8B

Seminar on Materials Science and Engineering, Adv.B

R243

MHUITFRANEIFT—C

Seminar on Materials Science and Engineering, Adv.C

R244

MHIFRAESF—D

Seminar on Materials Science and Engineering, Adv.D

R245

METFEINEIFT—E

Seminar on Materials Science and Engineering, Adv. E

R247[M B I ERAEIF—F Seminar on Materials Science and Engineering, Adv.F
ESRIFEMR / Electrical Engineering

Ce01|EXRBF Applied Mathematics for Electrical Engineering, Adv.

C604|i AL R T L Applied Systems Theory

C610| B F iR Electromagnetic Theory, Adv.

COll|EMAIalL—ay Computer Simulation of Electrodynamics

Co12|FHERIF Space Radio Engineering




ﬂ/?;o:de FB4@#X) .~ Course Title
C613|BzEIF Superconductivity Engineering
C6l7|X¥ 4V BRIGHAIE Applied Microwave Engineering
C625|EX Ol Theory of Electric Circuits, Adv.
C627 T:)T;vf A=y TIM (BR) Research Internship(M)
C628|IKEE A 12X iR State Space Theory of Dynamical Systems
C631|Hl{H R ExEHE R Design of Control Systems
C643|ER T AR BEE 1 Advanced Experiments and Exercisesin Electrical Engineering |
C646| EX T HRIERKEE 2 Advanced Experiments and Exercisesin Electrical Engineering |l
C7T18|ERIERAINHEI (A5 —2) Advanced Seminar in Electrical Engineering!
C7T20|EXRIERHAIHE2(A 2 —2) Advanced Seminar in Electrical Engineeringl|
C800[ EHRF/REV A=V X Semiconductor Nanospintronics
KO10| & inBEREF T F @A Recent Advances in Electrical and Electronic Engineering
REIO[ERIFRAtE I F— Advanced Electrical Engineering Seminar
R630|#i%E A > 24— v JD (BER) Research Internship (D)
R632[EX TFIFAIEEL Advanced Exercises on Electrical Engineering |
R633| EX T FHFALER2 Advanced Exercises on Electrical Engineering ||
EFIHEY / Electronic Science and Engineering
C710|EFIFHhIEBRREE 1 Advanced Experiments and Exercisesin Electronic Science and Engineering |
C7T13|EF I RIEBREEE 2 Advanced Experiments and Exercisesin Electronic Science and Engineering |l
C801|EFEERR Charged Particle Beam Apparatus
C803|EFIaHElF Quantum Information Science
C810[+ BT F 5 Semiconductor Engineering, Adv.
C813|EFMFIFHm Electronic Materials, Adv.
C8l6|mFI LY rO=HU X Molecular Electronics
C8L|ZEETYMIZFE Surface Electronic Properties
C81| A VA —2 Ty TM (BF) Research Internship(M)
ce822| I E Optical Properties and Engineering
C825|EFiMBEFLF Quantum Theory for Electronics
C828[IEFT/N\MRIF Quantum Optoelectronics Devices
C830|EFitAITF Quantum measurement
C846|EFIEHAME1I (A 5 —2) Advanced Seminar in Electronic Science and Engineering |
C848|EFIEHAIMME2(A 2 —2) Advanced Seminar in Electronic Science and Engineering ||
C851|ESRIEE Electrical Conduction in Condensed Matter
R701|EFIFHAEI F— Advanced Seminar on Electronic Science and Engineering
R823|#iZEA 24— v ID (BF) Research Internship (D)
R825| EF T FHALERL Advanced Exercises on Electronic Science and Engineering |
R827 EF I FHAILEE2 Advanced Exercises on Electronic Science and Engineering ||
#MEEPEK / Material Chemistry
MEIRILT—ILZEEI / Energy and Hydrocarbon Chemistry
SFIHFEI / Molecular Engineering

B2 TFIEFEK / Polymer Chemistry
B - £ E I / Synthetic Chemistry and Biological Chemistry

LI EXK / Chemical Engineering
DO43|kin Bl FRB MR UVESE | Instrumental Analysis,Adv.|
DO46| Sk in Bl FHRB MR UVES I Instrumental Analysis,Adv.l
D837|Supramolecular Chemistry Supramolecular Chemistry
HO42[ B = EILF 2 Organotransition Metal Chemistry 2
H818| L im A HEiLF Advanced Organic Chemistry
FEMEEEIE / Material Chemistry
DO37[# #HE R ER K EE Laboratory and Exercise in Material Chemistry
HOO1 [#EHEH FHEF Chemistry of Inorganic Materials
HOO4 | B #M #HMEE Chemistry of Organic Materials
HOO7|& & FMFHESE Chemistry of Polymer Materials
HO10[#REH FHEF Chemistry of Functional Materials
HO13[EBIEELF Chemistry and Structure of Inorganic Compounds
HO22| H X AMIESF Chemistry of Organic Natural Products
HO31 |4 A FHEE Chemistry of Biomaterials
HO34 [# M AZ#T L2 Analysis and Characterization of Materials Il
POS7 (M AHERFRE= Material Chemistry Adv. |l
P058 H*Jfﬂ:%#%‘“* Material Chemistry Adv. IV
P110|# #HEZHEm General Material Chemistry
P111{bFEEE SR Chemical Industry, Advanced

S001

affl
PEEM B R

Design of Functional Materials

S002

HEREM B EX ST P Fr AR

Design of Functional Materials, Advanced

SO03 | EgEEE L 45 m Inorganic Structural Chemistry, Advanced
S006/| it A E AL F 45 im Industrial Solid-State Chemistry, Advanced

SO10|F# R IC 1L F 45w Organic Reaction Chemistry, Advanced

SO13| RAYERIL F1Fim Organic Chemistry of Natural Products, Advanced
SO016|# FEEMT L F 45w Analytical Chemistry of Materials, Advanced
S019[&n FH HE i Physical Properties of Polymer Materials, Advanced
S022| & FMHE & R Synthesis of Polymer Materials, Advanced

MEITRILT—IEFEEIK / Energy and Hydrocarbon Chemistry

D220

MBI RILX—ILEER 1

Energy and Hydrocarbon Chemistry, Adv.1

D234

MEIRILX—IL PR RS

Experiments & Exercises in Energyand Hydrocarbon Chemistry, Adv.

D235

MEIRILIT—ILEEREL

Energy and Hydrocarbon Chemistry, Adv.VII

D236(ME T R IILX—LEHRE/\ Energy and Hydrocarbon Chemistry, Adv.VIII
H200| &R 1L F 4R Electrochemistry, Adv.

H202| M EIRIBILE Green and Sustainable Chemistry

H205 | B E AL F Inorganic Solid-State Chemistry

H208[ME T R IILX—LEH LI F—A Seminar on Energy & Hydrocarbon Chemistry (A)
H213| B AR L Catalysis in Organic Reactions




BFEHa—
/Code

F#BH/@FNX) ~ Course Title

H215|#aE 1 R mib =

Chemistry of Functional Interfaces

H218| E Al i E% 51

Material Design of Solid Catalysts

H219|{E & A H b F

Structural Organic Chemistry

H222 | B E b

Chemical Transformations

H226 | F& Al iE 5% 51

Chemistry of Well-Defined Catalysts

H2R2| MBI R IILX—EZHERER

Energy and Hydrocarbon Chemistry, Adv.V

H238 |1 &1 1L S % i

Radiochemistry, Adv.

H240| B H A STRI{LFE

Organic Main-Group Element Chemistry

S204|ME T RIILX—LEHERESF—1

Energy and Hydrocarbon Chemistry Special Seminar 1

S205| MBI RIILF—EEHAEIF—2

Energy and Hydrocarbon Chemistry Special Seminar 2

S206|ME T RIILX—LZHAESF—3

Energy and Hydrocarbon Chemistry Special Seminar 3

4F I3 EI / Molecular Engineering

DA32| n FLFYFRIER R ES I

Laboratory and Exercises in Molecular Engineering |

DA33 | FILFYFRIER R EE I

Laboratory and Exercises in Molecular Engineering |

D439 FIZEHEHH/E—A

Molecular Engineering, Adv. 1A

D445\ F IR E—B

Molecular Engineering, Adv. IB

H401|#f 5T 2 HhF

Statistical Thermodynamics

H405[Z2F1EF 1

Quantum Chemistry |

H408|5r F 53 HLF

Molecular Spectroscopy

H416| 5 FaRiE S

Catalysis Science at Molecular Level

H422| 5 F IR

Molecular Materials Science

HA27|EFHMERF

Quantum Materials Science

H428| ¥ LA 0O —

Molecular Rheology

H429|Molecular Nano-Biosensors and Smart Biomaterials

Molecular Nano-Biosensors and Smart Biomaterials

H430| > FH#l LR L=

Molecular Porous Physical Chemistry

H431|Molecular Porous Physical Chemistry

Molecular Porous Physical Chemistry

HA436| N FLF45mFE =

Molecular Engineering, Adv. Ill

P416| 5 ¥l i 5%

Catalysis Science at Molecular Level 2

PA40| F I 45 mE L

Molecular Engineering, Adv. VIl

S401 | F T4

Advanced Molecular Engineering

SA04|nF LR I F— 1

Advanced Seminar on Molecular Engineering 1

SA05|nFILEHFAEIF—2

Advanced Seminar on Molecular Engineering 2

B9 FLFEK / Polymer Chemistry

D640 | &R FIL 4 RIER R EE

Polymer Chemistry Laboratory & Exercise

D652| &7 F it

Polymer Physical Properties

H607 =/\;¢$mm

Design of Polymerization Reactions

H610| RIGTES 7

Reactive Polymers

H611 Eﬁs%ﬁ%%ﬁ:‘

Biomacromolecular Science

H613[E %) F h Ae T

Polymer Structure and Function

H616 ‘“"?%A{?M%L

Polymer Supermolecular Structure

H622|5n FEEMEILE

Fundamental Physical Chemistry of Polymers

H628|= /\%H#Jmm

Design of Polymer Materials

HE36 | EEAE P FRETF

Polymer Design for Biomedical

H643|E % %‘a‘,&%

Polymer Solution Science

H645|& 7> FI&REIL S

Polymer Functional Chemistry

H647| =2 n FHlEE

Polymer Controlled Synthesis

HB49|F 7 F & Bk

Polymer Synthesis

H650| & 7> FH%RE 1L S ¥r i

Polymer Functional Chemistry, Adv.

H651 =/\%$mnmﬁnm

Design of Polymerization Reactions, Adv.

HE52| RIG I & 2 F i

Reactive Polymers, Adv.

HE53| & At aE = 7 F 1 ah

Biomacromolecular Science, Adv.

H654 %ﬁ?ﬁz“ﬁﬁiﬁéﬁ

Polymer Structure and Function, Adv.

H655| =9 FiaREY R

Polymer Solution Science, Adv.

H656|= “?%ﬁ“%ﬂt%ﬁnm

Physical Chemistry of Polymers, Adv.

H658| & n FE SRS &R

Polymer Supermolecular Structure, Adv.

H659| 5 "%H*menﬂ#

Design of Polymer Materials, Adv.

H660| & 7 F il & Bk 45 i

Polymer Controlled Synthesis, Adv.

H661 Izz?“ém*n F AT

Polymer Design for Biomedical andPharmaceutical Applications, Adv.

H662|kintérE s

Developments in Polymer Assembly and Functionality

H663| M EERFE

Life and Medical Sciences

H664| 5t imtk BE = 72 F 15 i

Developments in Polymer Assembly and Functionality, Adv.

H665| 4 i EEF 5

Life and Medical Sciences, Adv.

P651|&E7 FHFE I F—I

Polymer Science Seminor |

P652[E N FREIZFEE I+ —II

Polymer Science Seminor Il

S604 ="¥1t%*ﬁi‘:'lt = —1

Advanced Seminar on Polymer Chemistry 1

S605| &N FILFERAIEIF—2

Advanced Seminar on Polymer Chemistry 2

B £EWMIEEER / Synthetic Chemistry and Biological Chemistry

D828| &Rk - WL 4FRIEER R EE

Special Experiments and Exercises Synthetic Chemistryand Biological Chemistry

D839| & Rk - £MILFHER/A

Synthetic Chemistry and Biological Chemistry, Adv,A

D841| &Rk - £MILF4ERC

Synthetic Chemistry and Biological Chemistry, Adv,C

D843| &Rk « EMILFIEFRE

Synthetic Chemistry and Biological Chemistry, Adv,E

H802| A HERETF

Organic System Design

H808 | A # 1k ¢

Physical Organic Chemistry

H815| £ AR 1L F

Biorecognics

H816|£E¥MI ¥

Microbiology and Biotechnology

H817|Microbiology and Biotechnology

Microbiology and Biotechnology

H836|stim & ¥k =

Advanced Biological Chemistry

P836| fcimE Mt iR

Advanced Biological Chemistry 2 Continued

S807|& Rk - EYEF4ERE S F— 1

Special Seminar 1 in Synthetic Chemistryand Biological Chemistry

S808| &Rk - EYILEHFRE I F—2

Special Seminar 2 in Synthetic Chemistryand Biological Chemistry

S809| &Rk - EYIEEHHRE I+ —3

Special Seminar 3 in Synthetic Chemistryand Biological Chemistry

{E2 I ZEH M / Chemical Engineering

E038| 7 0+ RE&Et

[Process Design




#BHa—F
/Code

F#BH/@FNX) ~ Course Title

EO41|#iEA 32— v T (JBT)

Research Internship in Chemical Engineering

E045[{bF T 45 R R RES |

Research in Chemical Engineeringl

EO47[{b= T 45 R RES I

Research in Chemical Engineeringll

E049{b= T 45 R RER B ER T

Research in Chemical Engineeringlll

EOS1 b= T 45 R R R EE IV

Research in Chemical EngineeringlV

HO02 (%% £h1R & 4 i

Advanced Topics in Transport Phenomena

HOO5 | 7 Bt 152 /E 4 i

Separation Process Engineering, Adv.

HO09|Chemical Reaction Engineering, Adv.

Chemical Reaction Engineering, Adv.(English lecture)

HO17|fhi F T 45k

Fine Particle Technology, Adv.

HO20| 5 i &l T

Surface Control Engineering

HO21[{EF#M K TR+ R I

Engineering for Chemical Materials Processing

HO23|EBIEL X T LIS

Environmental System Engineering

HOO[{tFE I EHR/E—

Special Topics in Chemical Engineering |

HO35[{tFE T 455G

Special Topics in Chemical Engineering IV

HOS3| TRt R T—4& BB =E

Process Data Analysis

PORBEEIZFEZIF—1

Chemical Engineering Seminar |

PO44[{ftEIZFE=IF—2

Chemical Engineering Seminar I

PO45[{EFIZFt S+ —3

Chemical Engineering Seminar 1l

PO46[ItFEIZFE=+—4

Chemical Engineering Seminar IV

TOO4|{b== T 4Rl = F— 1

Special Seminar in Chemical Engineering 1

TOOS|{E=T 4Rl S F—2

Special Seminar in Chemical Engineering 2

TOOG| L= T4 hl S F—3

Special Seminar in Chemical Engineering 3

TOO9| LT 4Rl S F—6

Special Seminar in Chemical Engineering 6

TO10 b= TRl I F—7

Special Seminar in Chemical Engineering 7

Fl& I %0—X / Interdisciplinary Engineering Course Program

- IG5 % / Laboratory of Applied Mechanics

Go47|I- A=

Applied Dynamics

VO37|Iis B AR EER R VB E F—

Advanced Experiment and Exercise in Applied Mechanics |

VO39[IE A AR EBR R VEEE =

Advanced Experiment and Exercise in Applied Mechanics ||

WOO5| it B 4 RLES A

Advanced Exercise in Applied Mechanics A

WOO7|is A 4EREE B

Advanced Exercise in Applied Mechanics B

WOO09| it B =45 RlES C

Advanced Exercise in Applied Mechanics C

WOL11|i AR RLES D

Advanced Exercise in Applied Mechanics D

WOL13|is A4 RIES E

Advanced Exercise in Applied Mechanics E

WO15|is A4 RlES F

Advanced Exercise in Applied Mechanics F

WO17|#8E T RERIA

Strucutual Testing Technology

WO019[4 2 —> Ty IM UERADZE)

Engineering Internship M

W021|4 > 2 —>3 v TDS (GADSE)

Engineering Internship DS

W023|4 42—y DL RARAE)

Engineering Internship DL

WO025 [ AFEE 2 F—A

Seminar on Applied Mechanics A

WO027 [+ 25 —B

Seminar on Applied Mechanics B

El& I %0—X / Interdisciplinary Engineering Course Program

- MBEREE- TREF 9 / Laboratory of Materials Engineering and Chemistry

H404| 5 FHEREE B S - SEIAMLAE

Molecular Function and Composite-Assembly Function

H407|#8 & 2 DYIR{LF & BT Rl

Physical Chemistry and Analytical Techniquesof Complex Systems

HA409 L b EP~NEYH b EFEA

Frontiers in the Field of Chemical Biologyand Biological Chemistry

H446|English for Debate and Communications

English for Debate and Communications

H470[JGPERRA V52—~ v 7 1 _Gal)

JGP International Internship |

H471[JGPEIEA V48— v J T (hEf)

JGP International Internship Il

HA72|JGPEERA >4 —>2 oy J I (EH)

JGP International Internship Ill

P448|JGPE X F+—1

Japan Gateway Project Seminar |

P450[JGPE =) —1I

Japan Gateway Project Seminar |

P452|JGPE =7 —1II

Japan Gateway Project Seminar ll|

P454|JGPE = 7 —IV

Japan Gateway Project Seminar IV

P456(JGPE X+ —V

Japan Gateway Project Seminar V

P457(JGPt = > —VI

Japan Gateway Project Seminar VI

P459|JGPt = 7 —WI

Japan Gateway Project Seminar VII

P461|JGPt = 7 —WI

Japan Gateway Project Seminar VI

P463|JGPt = 7—KX

Japan Gateway Project Seminar IX

P465|JGPE X F7—X

Japan Gateway Project Seminar X

P467|JGPt = 7—XI

Japan Gateway Project Seminar XI

P469|JGPt = 7—XII

Japan Gateway Project Seminar Xl

P470|JGPEt B %2 E(CFD)

Japan Gateway Project Computation Exercise(CFD)

W432| Bt AE - MBI FHAIRERREE |

Laboratory and Exercise on MaterialsEngineering and Chemistry |

WA433| M E i AE - A PHAIEER KEE T

Laboratory and Exercise on MaterialsEngineering and Chemistry |l

W434| B HEAE - ZHRE PRI EER KB E I

Laboratory and Exercise on MaterialsEngineering and Chemistry IlI

W435| B HAE - ZIMEPHAEBR K EE NV

Laboratory and Exercise on MaterialsEngineering and Chemistry IV

WA37 | B HRE - TR PRI ST — 1

Advanced Seminar on Materials Engineering and Chemistry |

WA3S| Y ERERE - THEIFHFIEIF—1

Advanced Seminar on Materials Engineering and Chemistry Il

W43 [ EHEEE - THFIFEFMNE I F—10

Advanced Seminar on Materials Engineering and Chemistry i

WA440 | EHEeE - TR FEFNE I F—N

Advanced Seminar on Materials Engineering and Chemistry IV

W44l | EREeE - TR FENEIF—V

Advanced Seminar on Materials Engineering and Chemistry V

w442 Etee - EREFRAES SV

Advanced Seminar on Materials Engineering and Chemistry VI

Fh& I%3—X / Interdisciplinary Engineering Course Program

-EH-EIRMSS9E / Laboratory of Engineering for Life Science and Medicine

W606|E{& 2%

Diagnostic Imaging

W618| At xR aBmAt Bl - FHAIFEE

Radiation Treatment Planning, Radiation Treatment Metrology,Practice

Wo641|E =

Physiology

W670| £ afET nFHt I F—A(IEL)

Seminar on Bio-Medical Engineering A (MC)

W671| A ETInFHt I F—B({&L)

Seminar on Bio-Medical Engineering B (MC)

W68l |£d - ET R FHEFIERE S VETE—

Experiments and Exercises on Bio-MedicalEngineering, Adv. |




ﬂgojdeF #1B4&@#X) .~ Course Title

W683|4Edr - ETRHRAIERS S UVESTE Experiments and Exercises on Bio-MedicalEngineering, Adv. I
W685|&Edn - ET BRI F—A Seminar on Bio-Medical Engineering A

We87|%£dr - ET X HHAIEIF—B Seminar on Bio-Medical Engineering B

W689|4£dn - ET A F+—C Seminar on Bio-Medical Engineering C

W690|%£dr - ET A+ —D Seminar on Bio-Medical Engineering D

W69Ll|f VA2 —2 Ty TM (K- ET) Bio-Medical Engineering Internship M

W692[4 v 42—y TJD (Edm-EI) Bio-Medical Engineering Internship D

Fl& I%a—X /Interdisciplinary Engineering Course Program
-FEN-EFRPEIRSE / Laboratory of Interdisciplinary Photonics and Electronics

X001|@&EN-EFHFORE Prospects of Interdisciplinary Photonics and Electronics

X003|f &N - EFHFHAIERKES 1 Advanced Experiments and Exercisesin Interdisciplinary Photonics and Electronics |
X005|ME) - EFRIFHIERRES 2 Advanced Experiments and Exercisesin Interdisciplinary Photonics and Electronics |1
X007|®EN - EFRIFEFIEI F— Advanced Seminar on Interdisciplinary Photonicsand Electronics

X009|R & - BFEIF AR Recent Advances in Interdisciplinary Photonicsand Electronics

X015|® &) - EFREFEAIPELAYI-Y) Advanced Seminar in Interdisciplinary Photonicsand Electronics |

X017|® &) - EFEFEITE2(1V5-Y) Advanced Seminar in Interdisciplinary Photonicsand Electronics Il

XO19|H %A V2 — > v TMERE L) Research Internship (M)

X021|#"A V2 —>2 3w TD@E ) Research Internship (D)

X023|@E - EFHFHIEEL Advanced Exercises on Interdisciplinary Photonicsand Electronics |

X025|@&E - EFHFHIEE2 Advanced Exercises on Interdisciplinary Photonicsand Electronics |I

B4 I%a—X /Interdisciplinary Engineering Course Program
- NEREREI$ 4% / Laboratory of Human Security Engineering

X301 ABIREREIZHR Human Security Engineering

X305(E A /N F U REFEREG 1 Lectures in Urban Governance 1

X307[&h A/ \F 2 XK R 2 Lectures in Urban Governance 2
X3I5[EHEBE I R T A U FERRL Lectures in Urban Infrastructure Management 1

X317

MAERBI R DAY NERER2

Lectures in Urban Infrastructure Management 2

X323

f2p ) R U BEEFRMHL

Lectures in Health Risk Management 1

X325

2R R BEEFRH2

Lectures in Health Risk Management 2

X335

KEVRY EHFHMmL

Lectures in Disaster Risk Management 1

X337|KE XY EEHFRR2 Lectures in Disaster Risk Management 2
X339 ANFEREREIZ(VI-VYy7 Internship for Human Security Engineering
X341|7F N VAN %497 Rb=Y-7°0Y 19b Advanced Capstone Project
X3BLARZE2REIZEIF—A Human Security Engineering Seminar A
X3 NHREREIF+EIF+—B Human Security Engineering Seminar B

Fh& I%3—X / Interdisciplinary Engineering Course Program
- THAL$ 98 | Laboratory of Design Science

V202

BN ER BRI

Introduction to the Design and Implementation ofMicro-Systems

X433

BWVRATLTYAY

Information Systems Design

X434

B3¢ T v A VR

Designs for Emergency Management

X436

e e

Computational Learning Theory

X438

et B B

Statistical Learning Theory

X442

DRIEHR AT L

Distributed Information Systems

X451

FHA IR/ FTS5T 4

Design Ethnography

X456

R—TT420U8—F

Marketing Research

X462

DEVRATLTHA VEE]

Seminar on Psychology and Design Studies |

X463 AT LTH A VESI Seminar on Psychology and Design Studies
X464|ILEBTH A VT — R BITES Seminar on Data Analysis in Psychology and Design Studies
X465 [FRABEET H A ViR Design of Cognitive Functions

X466|TH A ViR Advanced Studies: Cognitive Sciences

X467 |[igRE T 1 ViES Seminar on Brain Function and Design Studies

X468|EEF R A /AZREFE (FBL/PBL)S 1 Field based Learning/Problem based Learning (FBL/PBL) S1
X469 | B F R A /AZREFE (FBL/PBL)S 2 Field based Learning/Problem based Learning (FBL/PBL) S2
X477| B R R A AR R FE (FBL/PBL)L 1 Field based Learning/Problem based Learning (FBL/PBL) L1

X478

B ¥ R A /AR R BB (FBL/PBL)L 2

Field based Learning/Problem based Learning (FBL/PBL) L2

X479

TJ4—=ILEA V3=V v TL (THAUE)

Filed Internship L

X480

JHY—FAVE—VvTL (THAVUF)

Research-Intensive Abroad Internship L

X481

THA AR

Design Science Exercise, Adv. 1

X482

THA VERERER

Design Science Exercise, Adv. 2

X483

A—ToA4/R—= 3 VFEFA1

Open Innovation Practice 1

X484

A—ToA/R=2 3 FF?2

Open Innovation Practice 2

X490

FTHAUFEOAZI 2 ZH— 3 VRS TO—

Communication Strategies for Design Research

X728 7 1« —IL F o #fiE Field Analysis
X732[/85 — RS Pattern Recognition, Adv.
X733| & EmANE iR Language Information Processing, Adv.

Fl& I%a—X /Interdisciplinary Engineering Course Program
-BAEEEIPSHE / Laboratory of Integrated Medical Engineering

X604 [# L FEHE Basic Material Chemistry

X605| Mo FREHZE Molecular Analysis of Life

X671 B EERIFZAERIERE LI VEEE— Experiments and Exercises on Integrated MedicalEngineering, Adv. |
X2 MEERIZFRHHIERE LI VERE= Experiments and Exercises on Integrated MedicalEngineering, Adv. I
X681 EERIFNHFEIF—A(IEL) Integrated Medical Engineering Seminar A
X6R2|MEERIFNFHFEIF—B(E1) Integrated Medical Engineering Seminar B

X683

BEERIFIHEINEIT—A

Special Seminar A on Integrated Medical Engineering

X684

WEERTIF,HEtEIFT—B

Special Seminar B on Integrated Medical Engineering

X685 | MEEBRIFRHHAIEIF—C Special Seminar C on Integrated Medical Engineering
X686 | EERIZFRHHFAIEIF—D Special Seminar D on Integrated Medical Engineering




Course number G-ENG90 81010 PE20

CerrEa il Instructor's Graduate School of Engineering

(and course name, job title, | Senjor Lecturer, KOWHAKUL, Wasana}
title in International Internship in Engineering 1 |and department | Graduate School of Engineering
English) of affiliation Professor, HONDA MITSURU
Target year Number of credits |1 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstructiony Engylish

[Overview and purpose of the course]

By registering and compl eting the course requirement, one may receive academic credit from participating in
an internship program or related activities overseas. One credit will be awarded for those who spent abroad
no more than three months.

[Course objectives]

The course is intended to encourage students to acquire both the skills (e.g., language, negotiation, and
leadership) and international mind-set (i.e., cross-cultural competency) by embracing activities in a country
other than their own.

[Course schedule and contents]
First, check whether a similar internship course is available at your department.

If not, carefully read the guideline before registration to see whether you qualify for this course as follows.
Prospective students
-must be registered for the course before its deadline.

-must submit the proposal for the "International Internship 1" at least one month prior to the time of departure
for areview by academic staff at the ER Centre for approval. (sample form available)

-must submit the certificate (aletter) of completion of the program or similar upon the completion of the
internship program.

-must present the outcomes of the program in English for 15 minutes to be evaluated.

[Course requirements]
Prospective students

-must be qualified to participate in a program (e.g., language proficiency level)
-must submit the "Oversea Travel Notification" to the administrative office.

-must provide evidence that he or she has purchased "Oversea Travel Insurance.”

Continue to @1




[Evaluation methods and policy]

Will be evaluated as pass or fail.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Please consult with your supervisor about your proposal before submitting it to us.

Other information (office hours, etc.)

For further injury, please contact: nishikawa.mikako.7w@kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i011 PE20

CerrEa il Instructor's Graduate School of Engineering

(and course name, job title, | Senjor Lecturer, KOWHAKUL, Wasana}
title in International Internship in Engineering 2 |and department | Graduate School of Engineering
English) of affiliation Professor, HONDA MITSURU
Target year Number of credits |2 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstructiony Engylish

[Overview and purpose of the course]

By registering and compl eting the course requirement, one may receive academic credit from participating in
an internship program or related activities overseas. Two credits will be awarded for those who spent abroad
more than three months.

[Course objectives]

The course isintended to encourage students to acquire both the skills (e.g., language, negotiation, and
leadership) and international mind-set (i.e., cross-cultural competency) by embracing activities in a country
other than their own for alonger priod of time.

[Course schedule and contents]
First, check whether a similar internship courseis available at your department.

If not, carefully read the guideline before registration to see whether you qualify for this course as follows.
Prospective students
-must be registered for the course before its deadline.

-must submit the proposal for the "International Internship 1" at least one month prior to the time of departure
for areview by academic staff at the ER Centre for approval. (sample form available)

-must submit the certificate (aletter) of completion of the program or similar upon the completion of the
internship program.

-must present the outcomes of the program in English for 15 minutes to be evaluated.

[Course requirements]
Prospective students

-must be qualified to participate in a program (e.g., language proficiency level)
-must submit the "Oversea Travel Notification" to the administrative office.

-must provide evidence that he or she has purchased "Oversea Travel Insurance.”

Continue to @1




[Evaluation methods and policy]

Will be evaluated as pass or fail.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Please consult with your supervisor before submitting your proposal to us.

Other information (office hours, etc.)

For further injury, please contact: nishikawa.mikako.7w@kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENG95 81041 SE20

Graduate School of Engineering
Senior Lecturer, KOMIYAMA YOSUKE

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Senior Lecturer,hirai yoshikazu
title in Professiona Scientific Presentation Exercises|and department | Graduate School of Engineering
English) of affiliation Professor, HONDA MITSURU

Graduate School of Engineering
Senior Lecturer, KOWHAKUL, Wasan

Target year Number of credits |1 Year/semesters [po23/Intensive, year-round

Days and periods| Intensive Class style Seminar Languageof instructioy Engllish

[Overview and purpose of the course]

The aim of this exercise isto provide master's and doctoral students with presentation and discussion skillsin
presenting science and technology to non-specialist science and technology professionals and the general
public as required by science and technology professionals.

[Course objectives]

Students devel op more advanced presentation skillsin order to explain omplex and technical matters more
simply and to answer questions.

[Course schedule and contents]

Guidance, special lectures by external lecturers, exercises (6 sessions)
Oral presentation and discussion | (3 sessions)

Oral presentation and discussion 11 (3 sessions)

Oral presentation and discussion |11 (3 sessions)

[Course requirements]

Basic presentation skillsin English, English conversation skills, publishable research achievements,
conference presentation manuscripts, class reports and seminar materials

[Evaluation methods and policy]
The presentation and discussion will be assessed comprehensively.

[Textbooks]

Instructed during class
Materials will be distributed as appropriate.

Continueto ()11




[References, etc.]

Reference books
Ver. 2 2020

ISBN:4757436467

Related URLs

(ER )

[Study outside of class (preparation and review)]

Students are required to bring their own research results, conference papers, class reports and seminar
materials for presentation.

Other information (office hours, etc.)

The course is open to Master's and Doctoral students and, in principle, will be conducted entirely in English.
Students who wish to take this course should register in advance via the website provided. Due to the nature
of the lecture, the course will only be offered if there are at least four students enrolled. If there are too many
applicants, the number of students may be limited (maximum 30). The course will be held over five days
from 30 August to 3 September.

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 81042 SE20

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Advanced Engineering and Economy and department | Associate Professor,Juha Lintuluoto
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Tue.5 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

Engineering economics plays central role in any industrial engineering project. For an engineer, it is
important to apply the engineering know-how with the economic analysis skills to obtain the best available
materials, methods, devices, etc. in the most economical way. This course is aimed to teach engineering
students the basic economic methods to manage economically an engineering project. In addition, the report
writing on various engineering economic iSsues prepares to write reportsin a professional form. The lab
sessions are meant for the verbal skills improvement as well asimprovement of analytical thinking. The
topics are of current relevant topics Small-group brain-storming method is used. The exercise sessions cover
the use of Ms-Excel for various quantitative economic analyses.

[Course objectives]

This course is aimed to strengthen engineering studentsrsquo skills in economics. The course concept isto

teach students selectively those subjects which serve as major tools to solve economic tasks in engineering

environment. The reports and lab sessions provide students stimulating and analytical thinking requiring tasks,
and presentation skills training is an important part of this course.

[Course schedule and contents]

Student orientation and Introduction to engineering economy, 1time,Course contents, goals

Cost concepts and design economics,1time,Cost terminology and classification

Cost estimation techniques,1time,WBS for cost estimation, estimation techniques (indexes, unit, factor,
power-sizing, learning curve, CER, top down, bottom up), target costing

The time value of money, 1time,Simple interest, compound interest, economic equivalence concept, cash-flow
diagrams, PW, FW, AW

Evaluating a single project,1time,MARR, present wort method, bond value, capitalized worth, internal rate of
return, external rate of return, payback method

Comparison and selection among alternatives, 1time,Investment and cost alternatives, study period, equal and
unequal useful lives, rate-of-return method, imputed market value

Depreciation and income taxes,1time,SL and DB depreciation methods, book value, after-tax MARR,
marginal income tax rate, gain(loss) on asset disposal, after-tax economic analysis general procedure, EVA,
Price changes and exchange rates, 1time,Actual dollars, real dollars, inflation, fixed and responsive annuities,
exchange rates, purchasing power

Replacement analysis,1time,Determining economic life of challenger, determining economic life of defender,
abandonment, after-tax replacement study

Evaluating projects with the benefit-cost ratio method,1time,Benefits, costs, dis-benefits, self-liquidating
projects, multi-purpose projects, interest rate vs. public project, conventional B-C ratio PW and AW method,
modified B-C ratio PW and AW method

Breakeven and sensitivity analysis,1time,Breakeven analysis, sensitivity analysis, spider plot
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Probabilistic risk analysis, 1time,Sources of uncertainty, discrete and continuous variables, probability trees,
Monte Carlo simulation example, decision trees, real options analysis

The capital budgeting process,1time,Capital financing and allocation, equity capital and CAPM, WACC,
WACC relation to MARR, opportunity cost

Decision making considering multiattributes, 1time,Non-compensatory models (dominance, satisficing,
disunctive resolution, lexicography), compensatory models (non-dimensional scaling, additive weight)
Final test,1time,90 minutes, concept questions, calculation task (option of choice)

times,Additionally, students will submit three reports during the course on given engineering economy
subjects. Also, required are the five lab participations (ca.60 min/each) for each student. Additionally, three
exercise sessions (ca.60 min/each), where use of Ms-Excel will be practiced for solving various engineering
economy tasks, should be completed

[Course requirements]

-This courseis highly recommended for those who attend IdquoProject Management in Engineering course,,
Small group working method

[Evaluation methods and policy]

Final test, reports, class activity

[Textbooks]

Engineering Economy 15th ed. William G. Sullivan (2011)

[References, etc.]

Reference books
Will be informed if necessary.

Related URLs

(The web-site is listed in the home page of the GL education center.)

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

Students are requested to check in advance whether the credits of this course are counted as the units for
graduation requirement at department level. The course starts on Oct.2nd.

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i045 SE20

Graduate School of Engineering
Senior Lecturer, KOWHAKUL, Wasana]

Course title Instructor's Graduate School of Engineering

(and course name, job title, Professor, HONDA MITSURU

title in Exercisein Practical Scientific English | |and department | Graduate School of Engineering
English) of affiliation Senior Lecturer, KOMIYAMA YOSUKE

Graduate School of Engineering
Senior Lecturer,hirai yoshikazu

Target year Number of credits |1 Year/semesters [023/Intensive, First semester

Days and periods| Intensive Class style Seminar Languageof instructioy Engllish

[Overview and purpose of the course]

This course is open to all master's and doctoral engineering students. It is designed to help students
understand how to write a research proposal step by step. The students will write a short research proposal on
atopic drawn from assigned readings from science magazinesin this course.

[Course objectives]

The primary goal of this course isto deepen an understanding of the main features of each part of a scientific
paper (IMRaD). Students will develop the core competencies required for language, grammar, and styleto
produce a research manuscript in English throughout the course.

[Course schedule and contents]

Course Overview

Week 1: Introduction to writing scientific research articles

Introduction

Week 2: Researching a scientific topic and understanding the scientific register (genre, audience, purpose)
Preparing to Write

Week 3: Building a hypothesis and designing an experiment

Week 4: Discussing and evaluating proposals for experiments

Synthesizing

Week 5: Awareness of the register of scientific research articles (Exercise: Creating ow Corpus)
Week 6: Using citations and references for aformal writing

Writing Processes

Week 7: Writing Titles, Abstract of the proposed research

Week 8: Writing an Introduction section

Week 9: Writing a Method section

Week10: Writing an Anticipated Results & Implication section

Week11: Writing a Budget, time schedule section

Week12: Writing a cover letter to reviewers and how to respond to reviewers
Week13: Revising a paper based on peer feedback

Monitoring and Revising

Week14: Online feedback

Week15:Online feedback

Continue to () 11




[Course requirements]

None

[Evaluation methods and policy]

Evaluation based on 30% in-class participation, 40% reports, 30% final paper
*More than twice unexcused absence can result in course failure.

[Textbooks]

Instructed during class
The instructor will supply handout materials.
The course may switch from in-person to remote if necessary.

[References, etc.]

Reference books
Textbook (Supplemental)
ALESS (2012). Active English for Science- -
The University of Tokyo Press.
Cargill, M., & O'Connor, P. (2013). Writing scientific research articles: Strategy and steps. John Wiley &
Sons.
Cowell, R., & She, L. (2015). Mastering the Basics of Technical English
. 2nd Ed., Corona Publishing.

2007

[Study outside of class (preparation and review)]

Students who intend to join this course must attend the first class.
Tutoria sessionswill be provided online.

Other information (office hours, etc.)

Students who intend to join this course must attend the first class.
Office Hours: (by appointment) nishikawa.mikako7w@kyoto-u.ac.jp (Ext. 2052)

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i046 SE20

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Exercisein Practical Scientific English Il |and department | Senjor Lecturer, KOWHAKUL, Wasana)
English) of affiliation

Target year Number of credits |1 Year/semesters | 2023/Second semester
Days and periods| Mon.5 Class style Seminar Language ofinstructiony Engylish

[Overview and purpose of the course]

Thisisaseminar course for master's and doctoral students to learn how to make logical and effective
presentations in English, and to gain the ability to present at international conferences actively. In particular,
this course aims to provide students with the skills to make effective and easy-to-understand presentations in
English so that they can present the content of their research (background, objectives, experiments/analysis,
discussion, and conclusions) to an audience that is not from their field of expertise. At the same time, students
will learn communication skills to respond well to question and answer sessionsin order to gain interest in
their research topics. In this lecture, foreign professors will review the students' presentations, ask questions
and make comments, as well as provide feedback on the content and style of the presentations, in Japanese as
appropriate.

[Course objectives]

Students will learn how to make English presentations through three approaches: theory, analysis, and
practice. Specifically, students will practice with foreign professors from the three perspectives of "principles
of English presentation,” "preparation for presentation according to purpose,” and "practice of English
presentation and poster presentation™ in order to obtain English presentation skills.

[Course schedule and contents]
The course is constituted of three main parts:

Part 1. Introduction to Effective Presentation (2 classes)
A lectureis given on how to prepare an effective presentation.

Part 2. Oral presentation (10 classes)

Each participant will give a presentation in English, and the foreign instructor will focus on the following
points Comments and feedback will be provided. In thisway, students will acquire persuasive and effective
presentation techniques.

1. Clear presentation method?

2. Logical flow and content structure that is easy to understand, even if the content is new to the audience?
3. Useful scientific and technical expressions are used?

4. Use of techniques to attract the attention of the audience?

Part 3. Oral and Poster presentations (3 classes)
Based on the presentation exercisesin Part | & 11, each student will give a presentation (oral or poster) in
English.

Continue to (2) 11




[Course requirements]

1. Thiscourseis mainly held in English. Students are expected to actively engage in class discussions.
2. In order to maximize the effectiveness of group work, we may set a minimum number of students and limit
the total number of participants.

[Evaluation methods and policy]
Evaluation:

40% participation (engaging the Q& As)
60% oral and poster presentations

[Textbooks]

Handout materials will be supplied by the instructor.

[References, etc.]

Reference books
Introduced during class

Related URLSs

(None)

[Study outside of class (preparation and review)]

Please make preparations for practical use based on the basics of scientific presentation, and improve your
skills through group work.

Other information (office hours, etc.)

Students who intend to join this course must attend the first class.

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i049 LE77

Graduate School of Engineering
Senior Lecturer,hirai yoshikazu

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Senior Lecturer, KOMIYAMA YOSUKE
title in Project Management in Engineering and department | Graduate School of Engineering
English) of affiliation Associate Professor,Juha Lintuluoto

Graduate School of Engineering
Senior Lecturer, KOWHAKUL, Wasan

Target year Number of credits |2 Year/semesters | >023/First semester

Days and periods| Fri.4 Class style Lecture Language ofinstructiony English

[Overview and purpose of the course]

This course provides a basic knowledge required for the project management in various engineering fields
such as process design, plant design, construction, and R&D project. Some lectures are provided by visiting
lecturers from industry and public works who have many experiences on actual engineering projects.

[Course objectives]

This course will help students gain afundamental knowledge of what project management in engineering is.
Throughout the course, students will learn various tools applied in project management. Students will also
understand the importance of costs and money, risks, leadership, and environmental assessment in managing
engineering projects. This course is followed with the course Exercise on Project Management in Engineering
in the second semester.

[Course schedule and contents]

Week 1, Course guidance

Week 2, Introduction of project management

Week 3, Project management in the case of Japanese ODA
Week 4-5, Team organization and administration

Week 6-8, Tools for project management, cost, and cash flows
Week 9, Negotiation skills/tactics/examples in business marketing
Week 10, Environmental impact assessment

Week 11, The work stages of architectural design projectsin UK
Week 12, Scheduling

Week 13, Project management for engineering projects

Week 14, Project management for engineering business

Week 15, Feedback

The schedule is subject to change.

[Course requirements]

We may restrict the class size to enhance students' learning.
Students who intend to take this course are requested to attend the first lecture.
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[Evaluation methods and policy]

Evaluated by class contribution (or level of understanding) at each class (60%) and assignments (40%)

[Textbooks]

Course materials will be provided.

[References, etc.]

Reference books
Lock, Dennis  Project Management, 10th edition Gower Publishing Ltd.  1SBN:1409452697
Cleland, David L., and Ireland, LewisR.  Project Management: Strategic Design and Implementation, 5th
edition McGraw-Hill Professional  ISBN:007147160X
Miller, Roger and Lessard, Donald R.  The strategic management of large engineering projects, Shaping
Institutions, Risks, and Governance The MIT Press 1SBN:9780262526982

Related URLs

http://www.glc.t.kyoto-u.ac.jp/grad(The home page of the engineering education research center)

[Study outside of class (preparation and review)]

This course requests students to prepare a class in advance becouse some classes will be done by an
interactive style as necessary.

Other information (office hours, etc.)

We may restrict the class size to enhance students' learning.
Students who intend to take this course are requested to attend the first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENG95 8i051 SJ20

Course title Instructor's

(and course 6H name, job title, | Graduate School of Engineering
title in Frontiersin Modern Scinece and Technology (6H course) |and department | Senjor Lecturer,hirai yoshikazu
English) of affiliation

Target year Number of credits [0.5 Year/semesters [2023/Intensive, First semester
Days and periods| Intensive Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

This course provides lectures and panel discussions by lecturers inside and outside the campus who have a
remarkabl e achievement in engineering and are active as international leaders.

[Course objectives]

This course cultivates the ability to develop familiar problem consciousness into a big concept through
utilizing the materials of advanced fields in each field. This course also shows how |eaders have improved
their response to problems. Through this course, students learn fundamental culture, and the importance of
human growth.

[Course schedule and contents]

Topic 1,2times,Detail will be announced later
Topic 2,2times,Detail will be announced later

[Course requirements]

None

[Evaluation methods and policy]

Separate four classes will be provided. One class has three hours. Each class will assign areport. Evaluation
bases on the assignment and class contribution. The classes will be opened on Saturdays. In 6H course,
students have to select two classes and will earn 0.5 credits.

[Textbooks]

Course materials will be provided.

[References, etc.]

Reference books
Will be indicated as necessary.

[Study outside of class (preparation and review)]

Will be indicated as necessary.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG95 8i052 SJ20

Course title Instructor's

(and course I name, job title, | Graduate School of Engineering
title in Frontiersin Modern Scinece and Technology (12H course) |and department | Senior L ecturer,hirai yoshikazu
English) of affiliation

Target year Number of credits |1 Year/semesters [2023/Intensive, First semester
Days and periods| Intensive Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

This course provides lectures and panel discussions by lecturers inside and outside the campus who have a
remarkabl e achievement in engineering and are active as international leaders.

[Course objectives]

This course cultivates the ability to develop familiar problem consciousness into a big concept through
utilizing the materials of advanced fields in each field. This course also shows how |eaders have improved
their response to problems. Through this course, students learn fundamental culture, and the importance of
human growth.

[Course schedule and contents]

Topic 1,2times,Detail will be announced later
Topic 2,2times,Detail will be announced later
Topic 3,2times,Detail will be announced later
Topic 4,2times,Detail will be announced later

[Course requirements]

None

[Evaluation methods and policy]

Separate four classes will be provided. One class has three hours. Each class will assign areport. Evaluation
bases on the assignment and class contribution. The classes will be opened on Saturdays. In 12H course,
students have to complete all four classes and will earn 1 credits.

[Textbooks]

Course materials will be provided.

[References, etc.]

Reference books
Will be indicated as necessary.

[Study outside of class (preparation and review)]

Will be indicated as necessary.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i055 LE77

Graduate School of Engineering
Senior Lecturer, KOMIYAMA YOSUKE
Graduate School of Engineering
Professor, HONDA MITSURU
Graduate School of Engineering
Senior Lecturer,hirai yoshikazu
Graduate School of Engineering
Senior Lecturer, KOWHAKUL, Wasana]

Course title Instructor's Graduate School of Engineering

(and course 4 name, job title, | Assistant Professor, GOMI RYOUTA
title in Advanced Modern Science and Technology (4 times course) jand department | Graduate School of Engineering
English) of affiliation Associate Professor,Yi Wel

Graduate School of Engineering
Senior Lecturer, BANERJEE, Amit
Graduate School of Engineering
Assistant Professor, MOLINA LOPEZ, John Jairo
Graduate School of Engineering
Senior Lecturer,ISLAM, A K M Mahfuzul
Graduate School of Engineering
Senior L ecturer,Nguyen Thanh Phuc

Target year Number of credits [0.5 Year/semesters | 2023/Second semester

Days and periods| Thu.5 Class style Lecture Language of nstructionl Engllish

[Overview and purpose of the course]

Engineering/Engineers have been expected to fulfill key roles among social issues and others, such as energy,
environment and resource. This class introduces cutting edge science and technologies from their
backgrounds, research and development, to problems for the practical applications. Assignment will be done
for further understanding of the topics of the course.

[Course objectives]

The students understand of each technology towards social issues to be solved by engineers. In addition, the
students learn the importance for engineers to have multidisciplinary mind and understand the significance of
engineering to realize sustainable development.

[Course schedule and contents]

The following lectures will be given for 2022.
2022
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Topic A: Monitoring and Sensing

A-1 Detection and Monitoring of Bacteriain Environmental Water
A-2 Superconductors under High-Pressure

A-3 Tumor Imaging and Therapy through Photoirradiation

A-4 Graphene NEM S for ultrasensitive gas-sensing

Topic B: Machine Learning and Electric Circuit

B-1 Physics Informed Machine Learning

B-2 Physics Informed Machine Learning

B-3 Reliable Design of CMOS Integrated Circuit: How to Design with Million Components?
B-4 Reliable Design of CMOS Integrated Circuit: How to Design with Million Components?

Topic C: Modeling and Simulation

C-1 Quantum Engineering of Molecular Dynamics with Strong Light-Matter Interaction
C-2 Plasmaand Fusion/ Numerical Simulation

C-3 Enhancing Realism of Human Disease Model in Vitro

C-4 Advanced Modern Science & Technology (Discussion)

See website for further information. http://www.erc.t.kyoto-u.ac.jp/class/amst2022

[Course requirements]

Each topic consists of four lectures.

This course requests to choose one topic from provided three topics in advance.

It is prohibited to change the topic after registration.

We may select students who can attend the class before starting the class.

Students who intend to join the course are required to submit the application form through the web site which
will be informed in the advance.

See website for further information. https://www.erc.t.kyoto-u.ac.jp/grad

3 4

4 1

ER
https.//www.erc.t.kyoto-u.ac.jp/grad

[Evaluation methods and policy]

The average score of the best two assignments is employed.
For the topic which the students chose, they must attend minimum three lectures and submit minimum two
assignments eval uated as " passed”.
2
3 2

[Textbooks]

Course materials will be provided.

Continue to 4 (3) 11
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[References, etc.]

Reference books

Related URLSs

http://www.erc.t.kyoto-u.ac.jp/grad(The home page of the engineering education research center /

)

[Study outside of class (preparation and review)]

This course requests students to prepare a class in advance because some classes will be done by an
interactive style.

Other information (office hours, etc.)

It is prohibited to change the registered course.
It is prohibited to attend the lectures of the other topics than the students chose.

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i056 LE77

Graduate School of Engineering
Senior Lecturer, KOMIYAMA YOSUKE
Graduate School of Engineering
Professor, HONDA MITSURU
Graduate School of Engineering
Senior Lecturer,hirai yoshikazu
Graduate School of Engineering
Senior Lecturer, KOWHAKUL, Wasana]

Course title Instructor's Graduate School of Engineering

(and course 8 name, job title, | Assistant Professor, GOMI RYOUTA
title in Advanced Modern Science and Technology (8 times course) jand department | Graduate School of Engineering
English) of affiliation Associate Professor,Yi Wel

Graduate School of Engineering
Senior Lecturer, BANERJEE, Amit
Graduate School of Engineering
Assistant Professor, MOLINA LOPEZ, John Jairo
Graduate School of Engineering
Senior Lecturer,ISLAM, A K M Mahfuzul
Graduate School of Engineering
Senior L ecturer,Nguyen Thanh Phuc

Target year Number of credits |1 Year/semesters | 2023/Second semester

Days and periods| Thu.5 Class style Lecture Language of nstructionl Engllish

[Overview and purpose of the course]

Engineering/Engineers have been expected to fulfill key roles among social issues and others, such as energy,
environment and resource. This class introduces cutting edge science and technologies from their
backgrounds, research and development, to problems for the practical applications. Assignment will be done
for further understanding of the topics of the course.

[Course objectives]

The students understand of each technology towards social issues to be solved by engineers. In addition, the
students learn the importance for engineers to have multidisciplinary mind and understand the significance of
engineering to realize sustainable devel opment.

[Course schedule and contents]

The following lectures will be given for 2022.
2022

Topic A: Monitoring and Sensing

A-1 Detection and Monitoring of Bacteriain Environmental Water
A-2 Superconductors under High-Pressure

A-3 Tumor Imaging and Therapy through Photoirradiation

A-4 Graphene NEM S for ultrasensitive gas-sensing

Topic B: Machine Learning and Electric Circuit
B-1 Physics Informed Machine Learning
B-2 Physics Informed Machine Learning
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B-3 Reliable Design of CMOS Integrated Circuit: How to Design with Million Components?
B-4 Reliable Design of CMOS Integrated Circuit: How to Design with Million Components?

Topic C: Modeling and Simulation

C-1 Quantum Engineering of Molecular Dynamics with Strong Light-Matter Interaction
C-2 Plasmaand Fusion/ Numerical Simulation

C-3 Enhancing Realism of Human Disease Model in Vitro

C-4 Advanced Modern Science & Technology (Discussion)

See website for further information. http://www.erc.t.kyoto-u.ac.jp/class/amst2022

[Course requirements]

Each topic consists of four lectures.

This course requests to choose two topics from provided three topics in advance.

It is prohibited to change the topics after registration.

We may select students who can attend the class before starting the class.

Students who intend to join the course are required to submit the application form through the web site which
will be informed in the advance.

See website for further information. https.//www.erc.t.kyoto-u.ac.jp/grad

[Evaluation methods and policy]

The average score of the best two assignments for each topic is employed.
For each topic which the students chose, they must attend minimum three lectures and submit minimum two
assignments evaluated as " passed".

[Textbooks]
Course materials will be provided.

[References, etc.]
Reference books

Related URLs
http://www.glc.t.kyoto-u.ac.jp/grad(The home page of the engineering education research center)

[Study outside of class (preparation and review)]

This course requests students to prepare a class in advance because some classes will be done by an
interactive style.

Other information (office hours, etc.)

It is prohibited to change the registered course.
It is prohibited to attend the lectures of the other topic than the students chose.
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*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i057 LJ20

Coursettitle Instructor's Agency for Health, Safety and Environment

(and course 4 name, job title, | Professor, HASHIMOTO SATOSHI
title in Safety and Health Engineering (4 times course) jand department | Agency for Health, Safety and Environment
English) of affiliation Professor, MATSUI YASUTO
Target year Number of credits |0.5 Year/semesters |2023/First semester
Days and periods| Tue.4 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]
,Atime,
,1time,
,1time,
,Atime,

[Course requirements]
None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]
Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i058 LJ20

Course title Instructor's Agency for Health, Safety and Environment
(and course 11 name, job title, | Professor, HASHIMOTO SATOSHI
title in Safety and Health Engineering (11 times course) jand department | Agency for Health, Safety and Environment
English) of affiliation Professor, MATSUI YASUTO
Target year Number of credits | 1.5 Year/semesters |2023/First semester
Days and periods| Tue.4 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,1time,
,1time,
,1time,
,1time,
,1time,
,1time,
,1time,
,1time,
,1time,
,1time,
,1time,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books
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[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i059 LE77

Graduate School of Engineering
Senior Lecturer,hirai yoshikazu

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Senior Lecturer, KOMIYAMA YOSUKE
title in Exercise on Project Management in Engineering|and department | Graduate School of Engineering
English) of affiliation Associate Professor,Juha Lintuluoto

Graduate School of Engineering
Senior Lecturer, KOWHAKUL, Wasan

Target year Number of credits |2 Year/semesters Q%S;gtgtrensive, Second
Days and periods| Intensive Class style Seminar Languageof instructioy Engllish

[Overview and purpose of the course]

Students will apply the engineering know-how and the skills of management, and group |eadership which
they learned in the course of Project Management in Engineering to build and carry out avirtual inter-
engineering project. This course provides a forum where students team-plan based on ideas and theories,
decision making, and leadership should produce realistic engineering project outcomes. The course consists
of intensive group work, presentations, and afew intermediate discussions. A written report will be required.

[Course objectives]

This course prepares engineering students to work with other engineers within alarge international
engineering project. In particular this course will focus on |eadership and management of projects along with
applied engineering skills where the students learn various compromises, co-operation, responsibility, and
ethics.

[Course schedule and contents]

Week 1, Introduction to Exercise on Project Management in Engineering, Lecture on tools for the Project
management in engineering, Practice and Project proposal.

Week 2, Group finalizations & Project selections.

Week 3-7, Group work, Project preliminary structures, Task list, WBS, Cost, Gant chart.

Week 8, Mid-term presentation.

Week 9-11, Group work, Leadership structuring, Risk Management, Environmental |mpact Assessment.
Week 12, Presentation.

Each project group may freely schedule the group works within given time frame. The course instructors are
availableif any need isrequired.

Some lectures will be provided such as Task list, WBS, Cost, Gant chart, Leadership structuring, Risk
Management, Environmental |mpact Assessment, and more.

[Course requirements]

Fundamental skills about group leading and communication, scientific presentation.
We may restrict the class size to enhance students' learning.
Students who intend to join the course are required to attend the first class.

Continueto Q1




[Evaluation methods and policy]
Report, presentations, class activity (at least 10 times attendance including mid-term and final presentations).

[Textbooks]

Not used
If necessary, course materials will be provided.

[References, etc.]

Reference books
Will be informed if necessary.

Related URLs

http://www.glc.t.kyoto-u.ac.jp/grad((The home page of the engineering education research center))

[Study outside of class (preparation and review)]

Students are requested to prepare for group work, mid-term presentation and final presentation.

Other information (office hours, etc.)

We may restrict the class size to enhance students' learning.
Students who intend to join the course are required to attend the first class.

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i060 LE77

Graduate School of Engineering
Senior Lecturer, KOMIYAMA YOSUKE
Graduate School of Engineering
Professor, HONDA MITSURU
Graduate School of Engineering
Senior Lecturer,hirai yoshikazu
Graduate School of Engineering
Senior Lecturer, KOWHAKUL, Wasana]

Course title Instructor's Graduate School of Engineering

(and course 12 name, job title, | Assistant Professor, GOMI RYOUTA
title in Advanced Modern Science and Technology (12 times course) jand department | Graduate School of Engineering
English) of affiliation Associate Professor,Yi Wel

Graduate School of Engineering
Senior Lecturer, BANERJEE, Amit
Graduate School of Engineering
Assistant Professor, MOLINA LOPEZ, John Jairo
Graduate School of Engineering
Senior Lecturer,ISLAM, A K M Mahfuzul
Graduate School of Engineering
Senior L ecturer,Nguyen Thanh Phuc

Target year Number of credits [1.5 Year/semesters | 2023/Second semester

Days and periods| Thu.5 Class style Lecture Language of nstructionl Engllish

[Overview and purpose of the course]

Engineering/Engineers have been expected to fulfill key roles among social issues and others, such as energy,
environment and resource. This class introduces cutting edge science and technologies from their
backgrounds, research and development, to problems for the practical applications. Assignment will be done
for further understanding of the topics of the course.

[Course objectives]

The students understand of each technology towards social issues to be solved by engineers. In addition, the
students learn the importance for engineers to have multidisciplinary mind and understand the significance of
engineering to realize sustainable devel opment.

[Course schedule and contents]

The following lectures will be given for 2022.
2022

Topic A: Monitoring and Sensing

A-1 Detection and Monitoring of Bacteriain Environmental Water
A-2 Superconductors under High-Pressure

A-3 Tumor Imaging and Therapy through Photoirradiation

A-4 Graphene NEM S for ultrasensitive gas-sensing

Topic B: Machine Learning and Electric Circuit
B-1 Physics Informed Machine Learning
B-2 Physics Informed Machine Learning
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B-3 Reliable Design of CMOS Integrated Circuit: How to Design with Million Components?
B-4 Reliable Design of CMOS Integrated Circuit: How to Design with Million Components?

Topic C: Modeling and Simulation

C-1 Quantum Engineering of Molecular Dynamics with Strong Light-Matter Interaction
C-2 Plasmaand Fusion/ Numerical Simulation

C-3 Enhancing Realism of Human Disease Model in Vitro

C-4 Advanced Modern Science & Technology (Discussion)

See website for further information. http://www.erc.t.kyoto-u.ac.jp/class/amst2022

[Course requirements]

Each topic consists of four lectures.

This course requests to take al provided three topics.

We may select students who can attend the class before starting the class.

Students who intend to join the course are required to submit the application form through the web site which
will be informed in the advance.

See website for further information. https.//www.erc.t.kyoto-u.ac.jp/grad

[Evaluation methods and policy]

The average score of the best two assignments for each topics is employed.
For each topic, the students must attend minimum three lectures and submit minimum two assignments
evaluated as "passed".

[Textbooks]
Course materials will be provided.

[References, etc.]
Reference books

Related URLs
http://www.glc.t.kyoto-u.ac.jp/grad(The home page of the engineering education research center)

[Study outside of class (preparation and review)]

This course requests students to prepare a class in advance because some classes will be done by an
interactive style.

Other information (office hours, etc.)
It is prohibited to change the registered course.

Continue to 12 (3) 11




*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i061 LE77

Graduate School of Engineering
Senior Lecturer, KOMIYAMA YOSUKE
Graduate School of Engineering
Associate Professor,HIDAKA TAIRA
Graduate School of Engineering
Associate Professor, TAISHI KOBAYASHI

Course title Instructor's Graduate School of Engineering

(and course 4 name, job title, | Associate Professor, HIGASHINO TOMOHIRO]

title in Introduction to Advanced Material Science and Technology (4 timescourse) jand department | Graduate School of Engineering

English) of affiliation Associate Professor, MIKI KOJI
Graduate School of Engineering
Associate Professor,

Graduate School of Engineering
Senior Lecturer, GAO Si

Graduate School of Engineering
Senior Lecturer Arseniy Aleksandrovich  Kuzmin

Target year Number of credits |0.5 Year/semesters |2023/First semester

Days and periods| Fri.5 Class style Lecture Language of nstructionl Engllish

[Overview and purpose of the course]

The various technologies used in the field of material science serve as bases for so-called high technologies,
and, in turn, the high technologies develop material science. These relate to each other very closely and
contribute to the development of modern industries. In this class, recent progresses in material science are
briefly introduced, along with selected current topics on new biomaterials, nuclear engineering materials, new
metal materials and natural raw materials. The methods of material analysis and future developmentsin
material science are also discussed.

[Course objectives]

To expand your field of vision for material science and to acquire accomplishments to identify the importance
of technologies through the classes for developmentsin materia science.

[Course schedule and contents]

Theme A: Material Development

Week 1 (4/9) Synthesis of Novel 1t -Conjugated Molecules with Main Group Elements, Tomohiro Higashino
Week 2 (4/16) Tumor Imaging and Therapy through Photoirradiation, Koji Miki

Week 3 (4/23) Application of Functional Oxides, Kentaro Kaneko

Week 4 (5/7) Chemistry of Asymmetric Catalysis #8211 Stereoselective Synthesis of Optically Active
Pharmaceutical Compounds #8211, Keisuke Asano

Theme B: Material Application

Week 5 (5/14) Geological disposal of radioactive waste, Taishi Kobayashi

Week 6 (5/21) Processing and mechanical properties of structural metallic materials having ultra-fine
microstructures, Gao Si

Week 7 (5/28) Water Issues under the Climate Change, Kazuaki Y orozu

Week 8 (6/4) Particle Technology(TBC), Shuji Matsusaka

Theme C: Material and Energy

Continueto 4 (211




Week 9 (6/11) Energy and Resource Recovery from Wastewater, Taira Hidaka

Week 10 (6/25) Synthesis, physical properties, and measurement characteristics of mixed anion compounds,
Hiroshi Takatsu

Week 11 (7/2) Plasma surface interaction 1(TBC), Kuzmin Arseniy Aleksandrovich

Week 12 (7/9)Plasma surface interaction 2(TBC), Kuzmin Arseniy Aleksandrovich

[Course requirements]

Each topic consists of four lectures.

This course requests to choose one topic from provided three topics in advance.

It is prohibited to change the topic after registration.

We may select students who can attend the class before starting the class.

Students who intend to join the course are required to submit the application form through the following web
site by 7th of April.

https.//www.t.kyoto-u.ac.jp/fskdaigakuin/copy_of kyotsul 2021

[Evaluation methods and policy]

The average score of the best two assignments is employed.
For the topic which the students chose, they must attend minimum three lectures and submit minimum two
assignments evaluated as " passed”.

[Textbooks]

Course materials will be provided.

[References, etc.]

Reference books
Will be informed if necessary.

Related URLSs

http://www.glc.t.kyoto-u.ac.jp/grad(The home page of the engineering education research center)

[Study outside of class (preparation and review)]

This course requests students to prepare a class in advance because some classes will be done by an
interactive style.

Other information (office hours, etc.)

It is prohibited to change the registered course.
It is prohibited to attend the lectures of the other topics than the students chose.

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i062 LE77

Graduate School of Engineering
Senior Lecturer, KOMIYAMA YOSUKE
Graduate School of Engineering
Associate Professor,HIDAKA TAIRA
Graduate School of Engineering
Associate Professor, TAISHI KOBAYASHI

Course title Instructor's Graduate School of Engineering

(and course 8 name, job title, | Associate Professor, HIGASHINO TOMOHIRO]

title in Introduction to Advanced Material Science and Technology (8 timescourse) jand department | Graduate School of Engineering

English) of affiliation Associate Professor, MIKI KOJI
Graduate School of Engineering
Associate Professor,

Graduate School of Engineering
Senior Lecturer, GAO Si

Graduate School of Engineering
Senior Lecturer Arseniy Aleksandrovich  Kuzmin

Target year Number of credits |1 Year/semesters |2023/First semester

Days and periods| Fri.5 Class style Lecture Language of nstructionl Engllish

[Overview and purpose of the course]

The various technologies used in the field of material science serve as bases for so-called high technologies,
and, in turn, the high technologies develop material science. These relate to each other very closely and
contribute to the development of modern industries. In this class, recent progresses in material science are
briefly introduced, along with selected current topics on new biomaterials, nuclear engineering materials, new
metal materials and natural raw materials. The methods of material analysis and future developmentsin
material science are also discussed.

[Course objectives]

To expand your field of vision for material science and to acquire accomplishments to identify the importance
of technologies through the classes for developmentsin materia science.

[Course schedule and contents]

Theme A: Material Development

Week 1 (4/9) Synthesis of Novel 1t -Conjugated Molecules with Main Group Elements, Tomohiro Higashino
Week 2 (4/16) Tumor Imaging and Therapy through Photoirradiation, Koji Miki

Week 3 (4/23) Application of Functional Oxides, Kentaro Kaneko

Week 4 (5/7) Chemistry of Asymmetric Catalysis #8211 Stereoselective Synthesis of Optically Active
Pharmaceutical Compounds #8211, Keisuke Asano

Theme B: Material Application

Week 5 (5/14) Geological disposal of radioactive waste, Taishi Kobayashi

Week 6 (5/21) Processing and mechanical properties of structural metallic materials having ultra-fine
microstructures, Gao Si

Week 7 (5/28) Water Issues under the Climate Change, Kazuaki Y orozu

Week 8 (6/4) Particle Technology(TBC), Shuji Matsusaka

Theme C: Material and Energy

Continueto § (211




Week 9 (6/11) Energy and Resource Recovery from Wastewater, Taira Hidaka

Week 10 (6/25) Synthesis, physical properties, and measurement characteristics of mixed anion compounds,
Hiroshi Takatsu

Week 11 (7/2) Plasma surface interaction 1(TBC), Kuzmin Arseniy Aleksandrovich

Week 12 (7/9)Plasma surface interaction 2(TBC), Kuzmin Arseniy Aleksandrovich

[Course requirements]

Each topic consists of four lectures.

This course requests to choose one topic from provided three topics in advance.

It is prohibited to change the topic after registration.

We may select students who can attend the class before starting the class.

Students who intend to join the course are required to submit the application form through the following web
site by 7th of April.

https.//www.t.kyoto-u.ac.jp/fskdaigakuin/copy_of kyotsul 2021

[Evaluation methods and policy]

The average score of the best two assignments for each topic is employed.
For each topic which the students chose, they must attend minimum three lectures and submit minimum two
assignments evaluated as " passed”.

[Textbooks]

Not used
Course materials will be provided.

[References, etc.]

Reference books

Related URLs

http://www.glc.t.kyoto-u.ac.jp/grad(The home page of the engineering education research center)

[Study outside of class (preparation and review)]

This course requests students to prepare a class in advance because some classes will be done by an
interactive style.

Other information (office hours, etc.)

It is prohibited to change the registered course.
It is prohibited to attend the lectures of the other topic than the students chose.

*Please visit KULASIS to find out about office hours.




Course number G-ENG90 8i063 LE77

Graduate School of Engineering
Senior Lecturer, KOMIYAMA YOSUKE
Graduate School of Engineering
Associate Professor,HIDAKA TAIRA
Graduate School of Engineering
Associate Professor, TAISHI KOBAYASHI

Course title Instructor's Graduate School of Engineering

(and course 12 name, job title, | Associate Professor,HIGASHINO TOMOHIRO

title in Introduction to Advanced Material Science and Technology (12 timescourse) jand department | Graduate School of Engineering

English) of affiliation Associate Professor, MIKI KOJI
Graduate School of Engineering
Associate Professor,

Graduate School of Engineering
Senior Lecturer, GAO Si

Graduate School of Engineering
Senior Lecturer Arseniy Aleksandrovich  Kuzmin

Target year Number of credits |1.5 Year/semesters | >023/First semester

Days and periods| Fri.5 Class style Lecture Language of nstructionl Engllish

[Overview and purpose of the course]

The various technologies used in the field of material science serve as bases for so-called high technologies,
and, in turn, the high technologies develop material science. These relate to each other very closely and
contribute to the development of modern industries. In this class, recent progresses in material science are
briefly introduced, along with selected current topics on new biomaterials, nuclear engineering materials, new
metal materials and natural raw materials. The methods of material analysis and future developmentsin
material science are also discussed.

[Course objectives]

To expand your field of vision for material science and to acquire accomplishments to identify the importance
of technologies through the classes for developmentsin materia science.

[Course schedule and contents]

Topic A

Material and Environment

A-1 Introduction and Course Guidance

A-2 Climate change impact on human society

A-3 Energy and Resource Recovery from Wastewater
A-4 Geological disposal of radioactive waste

Continue to 12 Q1)




Material Development
B-1 Synthesis of Novel 1t -Conjugated Molecules with Main Group Elements L1

B-2 Application of Functional Oxides
B-3 Electrostatics in powders
B-4 Synthesis, physical properties, and measurement characteristics of mixed anion compounds

TopicC

Material and Control

C-1 Photothermal heating for microfluidic control

C-2 Processing and mechanical properties of structural metallic materials having ultra-fine microstructures

C-3 Materias for thermonuclear fusion

C-4 Plasma modification of surfaces and its application Topic A
Material and Environment

A-1 Introduction and Course Guidance

A-2 Climate change impact on human society

A-3 Energy and Resource Recovery from Wastewater

A-4 Geological disposal of radioactive waste

Topic B
Material Development
B-1 Synthesis of Novel 1t -Conjugated Molecules with Main Group Elements LIS

B-2 Application of Functional Oxides
B-3 Electrostatics in powders
B-4 Synthesis, physical properties, and measurement characteristics of mixed anion compounds

TopicC

Material and Control

C-1 Photothermal heating for microfluidic control

C-2 Processing and mechanical properties of structural metallic materials having ultra-fine microstructures

C-3 Materias for thermonuclear fusion
C-4 Plasmamodification of surfaces and its application

[Course requirements]

Each topic consists of four lectures.

This course requests to choose one topic from provided three topics in advance.

It is prohibited to change the topic after registration.

We may select students who can attend the class before starting the class.

Students who intend to join the course are required to submit the application form through the following web
site by 7th of April.

https.//www.t.kyoto-u.ac.jp/fskdaigakuin/copy_of kyotsul 2022
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[Evaluation methods and policy]

The average score of the best two assignments for each topics is employed.
For each topic, the students must attend minimum three lectures and submit minimum two assignments
evaluated as "passed".

2

[Textbooks]

Course materials will be provided.

[References, etc.]

Reference books

Related URLs

http://www.glc.t.kyoto-u.ac.jp/grad(The home page of the engineering education research center)

[Study outside of class (preparation and review)]

This course requests students to prepare a class in advance because some classes will be done by an
interactive style.

Other information (office hours, etc.)

It is prohibited to change the registered course.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 6A019LJ73 G-ENGO02 6A019 LJ73

Graduate School of Engineering
Professor, TAKAHASHI YOSHIKAZU

Course title Instructor's Graduate School of Management

(and course name, job title, | Professor,YAMAMOTO TAKASHI

title in Concrete Structural Engineering and department | Graduate School of Engineering

English) of affiliation Assistant Professor, TAKAY A SATOSHI
Part-time L ecturer,

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Tue.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

The most common concrete isintroduced as a material to be used for infrastructures in various forms. In
particular, various structural forms are mentioned, including prestressed concrete. Design, construction,
diagnosis, repair, strengthening, and their management in relation to performance based design will be
studied.

[Course objectives]

Understanding the mechanical properties of concrete and the interaction between concrete and steel material,
as well aslearning the basic theories of reinforced concrete (RC) structure and prestressed concrete (PC)
structure, and also design, construction and mai ntenance methods.

[Course schedule and contents]

Outline (1 time)
Outlining the purpose and composition of lectures that focus on the relationship between various concretes
and infrastructure structures, as well as the grading method, and so forth

Reinforced concrete structure (6 times)

The mechanical properties of concrete structural materials constituting reinforced concrete structures and the
interaction between concrete and steel material are explained, and at the same time, the analysis of the
mechanical behavior of reinforced concrete structural parts that are subjected to bending, axial forces, or
shearing forcesis studied.

Prestressed concrete structure (6 times)

The basic theory of prestressed concrete (PC) structures, PC bridge types, PC bridge installation methods,
new structures/new construction methods, bridge type selection methods, PC part design, PC bridge change
and repair, recent developments of PC technology, and so forth are explained. In addition, the criteriaused in
Japan are introduced, and the basics of PC construction and various construction methods/structure forms
using prestressing are studied.

The latest concrete technology (topics) (1 time)
The latest topics related to concrete structural engineering are covered and explained.

Confirmation of learning achievements (1 time)
The degree of achievement regarding the contents of this lecture is confirmed.

Continue to () 11




[Course requirements]
Basic knowledge on civil engineering materials science and concrete engineering

[Evaluation methods and policy]
Reports and presentations will be assigned, and the overall performance for the full term will be judged.

[Textbooks]

Instructed during class
Others; not specified. Research papers, and so forth will be distributed as necessary.

[References, etc.]

Reference books
Introduced during class
Others; books will be introduced from time to time during the lectures.

[Study outside of class (preparation and review)]
The contents of civil engineering materials science and concrete engineering should be reviewed.

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 7A040 LJ73 G-ENGO1 7A040 LJ73

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor, GOTOH HITOSHI

title in Sediment Hydraulics and department | Graduate School of Engineering
English) of affiliation Professor,HARADA EIlJI

Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Natural flowsin river and coast are movable bed phenomena with the interaction of flow and sediment. At a
river and a coast, a current and awave activate a sediment transport and bring the topographical change of a
bed such as sedimentation or erosion. This lecture provides an outline about the basics of sediment (or
movable bed) hydraulics, and detail of the computational mechanics of sediment transport, which has been
developed on the basis of dynamics of flow and sediment by introducing a multiphase flow model and a
granular material model. Furthermore, about sediment and water-environment rel ationship, some of frontier
technologies, such as an artificial flood, removal works of dam sedimentation, coastal protection works, and
sand upwelling work for covering contaminated sludge on flow bottom etc., are mentioned.

[Course objectives]

Students understand the basics of sediment hydraulics and outline of advanced models for computational
sediment hydraulics, such as multiphase flow model and granular material model. Students understand the
present conditions of sediment control works.

[Course schedule and contents]

Introduction,1time,
The purpose and constitution of the lecture, the method of the scholastic evaluation are explained.

Basics of sediment hydraulics,5times,

Physical characteristic of a movable bed and a non-equilibrium sediment transport process and its description
are explained. Furthermore, the prediction technique of topographical change due to current and wavesis
outlined.

Computational mechanics of sediment transport: The state of the art,8times,

Essential parts of numerical models of the movable bed phenomena, which has been devel oped by
introducing dynamic models such as a granular material model to describe a collision of sediment particles
and a multiphase flow model to describe a fluid-sediment interaction, are described. In comparison with the
conventional movable bed computation, the points on which has been improved to enhance the applicability
of the models are concretely mentioned. Some frontier studies of sediment transport mechanics are also
introduced.

Achievement cofirmation,1time,
Comprehension check of course contents.
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[Course requirements]

Undergraduate-level Hydraulics or Hydrodynamicsis required. Because a commentary easy as possibleis
kept in mind by lectures, students without these prerequisite are welcomed.

[Evaluation methods and policy]

Grading is based on report activities in lectures and written examination.

[Textbooks]

Hitoshi Gotoh: Computational Mechanics of Sediment Transport, Morikita Shuppan Co., Ltd., p.223, 2004
(in Japanese).

[References, etc.]

Reference books
Non

Related URLs

(Non)

[Study outside of class (preparation and review)]

Review fundamental items of hydraulics or hydrodynamics.

Other information (office hours, etc.)

Non

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 5A055LB73 G-ENGO02 5A055LB73

Course title Instructor's Graduate School of Global Environmental Studies
(and course name, job title, Professor, KATSUMI TAKESHI

title in Environmental Geotechnics and department | Graduate School of Global Environmental Studies
English) of affiliation Associate Professor, TAKAI ATSUSHI
Target year Number of credits |2 Year/semesters |>023/First semester
Days and periods| Mon.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Several issues on environmental geotechnics including geoenvironmental contamination and countermeasure,
waste containment and reuse are introduced to understand the contribution of geotechnical engineering to
global and local environmental issues. Geoenvironmental issues due to the 2011 East Japan Earthquake and
Tsunami are also introduced.

[Course objectives]

Students should understand the geotechnics to solve the following geoenvironmental issues; soil amp
groundwater contamination, waste disposal and waste utilization, and extend this knowledge to the
development of concepts and technologies for creating and preserving the geo-environment.

[Course schedule and contents]

Introduction,1time,Introduction to Environmental Geotechnics, including goals, outline and grading policy of
the course

Waste geotechnics,3-4times,Functions and structures of waste containment facilities Geotechnics on the liner
system (Geosynthetics, clay liner, Leachate collection layer) Post-closure utilization of waste landfill
Remediation geotechnics,3-4times,Behaviors of contaminants in subsurface Mechanisms of soil and
groundwater contamination Remediation of soil and groundwater contamination Case histories
Geo-environmental issues related to construction works, global environmental issues, and natural disasters,2-
3times,M echanisms and remediation of geoenvironmental problems and geo-disasters caused by construction
works Geoenvironmental issues caused by the 2011 East Japan Earthquake and Tsunami

Reuse of wastes in geotechnical applications,3-4times,Engineering properties of recycled materialsin
geotechnical applications (Incineration ashes, coal ash, surplus soils, dredged soils) Geoenvironmental impact
assessment and control of waste utilization Case histories

Presentation and discussion,2-3times,Student presentation, discussion, and summary on above topics

[Course requirements]

Having knowledge on soil mechanics and geotechnical engineering at bachelor level is preferable, but not
requirement.

[Evaluation methods and policy]
Continuous assessment including attendance, some assignments, and final report

[Textbooks]
Not specified. Several technical papers related to the course will be distributed.
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[References, etc.]

Reference books
Geoenvironmental Engineering (Kyoritsu Shuppan Publishing, ISBN: 9784320074293) Handbook of
Geoenvironmental Engineering (Asakura Publishing, ISBN: 9784254261523) Introduction to Environmental
Geotechnics (Japanese Geotechnical Society, ISBN: 9784886444196)

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 5A222 1L.J73 G-ENGO1 5A222 L J73

Course title Instructor’s Disaster Prevention Research I nstitute|
(and course name, job title, Professor, HORI TOMOHARU

title in Water Resources Systems Analysis and department | Djsaster Prevention Research Institute
English) of affiliation Professor, TANAKA KENJI

Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Tue.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

A method to model the mechanisms of natural and social phenomenarelated to water resources as a system
will be introduced, and lectures will be given on planning theory and management theory for the sustainable
use of water resources. Specificaly, first, after explaining the idea of systematically thinking about water
resource-related problems, lectures will be given on the theory and methodology of the mathematical
planning approach to water resource planning/management, as well as the water resource dynamics modeling
relationship between water supply-demand balance and production/economic activity. Next, the evaluation
method, simulation model, the comprehensive basin management method, and so forth that incorporate
environmental elements such as water volume, water quality, ecology, and landscape, aiming to form a
proper water circulation system throughout the basin, will be explained.

[Course objectives]

Understanding the fundamental techniques for modeling natural and social phenomena related to water
resources as a system, and acquiring the ability to collect, analyze, and design data for the sustainable use of
water resources.

[Course schedule and contents]

Optimal design theory of water management system (3 times)

Regarding the planning and design of awater management system consisting of facilities for water supply
and water disaster prevention, lectures will be given about the method of finding the optimum configuration
based on the performance index and the cost index, while paying attention to the setting and formulation of
problems, the search method of a solution, and its efficiency.

Management of water resources system and decision support (2 times)

Discussions will be conducted about the management of the water resources system consisting of reservoirs
and weirs for both flood defense and water use. Specifically, methods for optimizing operations of facility
groups and coping with uncertainty will be explained, and the technology that supports management decision
making based on recent technical trends, such as a knowledge base approach, fuzzy theory, and neural
network, will also be explained.

Recent topics about water management (2 times)
Deepening understanding about recent topics related to water management and water disaster prevention with
afocus on discussions among students. The problems to be covered will vary depending on the year.

World water management (3 times)
The actual condition of water resource management in various basins in various places around the world,
climate conditions, geographical conditions, socio-economic development stages, problems, and exampl es of
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past efforts will be introduced.

Land surface process model and its application to water management (4 times)

The method of maintenance of input parameters for operating the land surface process model, and the model
describing the water circulation in the basin will be outlined, as well as how effective and useful model
output elements, such as soil moisture content, evapotranspiration volume, irrigation necessary water volume,
snow water volume, and runoff amount are as water resources management support information. Examples of
the impact of climate change on water resources utilizing the land surface process model output will be
introduced.

Confirmation of learning achievement (1 time)
The achievement degree will be evaluated according to assignments, and feedback will be provided.

[Course requirements]

It isdesirable that students have basic knowledge on hydrology and water resource engineering.

[Evaluation methods and policy]

The results will be evaluated by combining regular tests and points given for participation.

[Textbooks]

not specified. Research papers and so forth will be distributed as necessary.

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

It is necessary to review based on lecture materials and to complete the report assignments given during the
lecture.

Other information (office hours, etc.)

The course is opened every year. It will be opened in 2019.

Active participation is expected in the lectures through questions and so forth. The content and number of
lectures may change depending on circumstances. In addition, some lecture items may be replaced with
special lectures given by researchers and others outside the university on current topics.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 6A402 LJ77 G-ENGO02 6A402 LJ77

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Associate Professor, MURATA SUMIHIKO]
title in Resources Development Systems and department | Graduate School of Engineering
English) of affiliation Associate Professor, KASHIWAY A KOUKI
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Fri.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Development of mineral resources and energy resourcesis essential to the sustainable development of our
society. In this class, the exploration and development process of natural resources are reviewed including the
environmental conservation and harmony. First, fundamentals of reservoir engineering for oil and natural gas
are lectured. Second, methods and techniques used to reduce environmental 1oads in modern resources
development are reviewed and their theoretical backgrounds are lectured. Fundamentals of geochemical
modeling, that is applicable to simulate hydrogeochemical processes in mine drainage treatment, is al'so
introduced.

[Course objectives]

The goal of this classisto understand the natural resources development concerning environment and master
the reservoir engineering needed for the exploration and development of oil and natural gas resources.

In addition, followings are also agoal of this class.

Students understand flow of resources development, and methods and techniques that are used to reduce
environmental loads therein.

Students understand and come to be able to explain theoretical backgrounds of the techniques that are utilized
to reduce environmental loads in resources devel opment.

Students can conduct basic geochemical modeling.

[Course schedule and contents]

1st: From exploration to development & production for mineral and energy resources

The engineering flow from exploration to development & production of mineral and energy resources
indispensable for the sustainable development of human society is lectured. Environmental conservation and
environment-friendly resource development are also included.

2nd: Basic concept of reservoir engineering
The basic concepts of reservoir engineering, such as the basic properties of reservoir rock and reservoir
fluids, reservoir pressure, and oil and gas recovery, are explained.

3rd: Basic equation of radia flow (Part 1)
The basic equation of the radial flow of areservoir fluid to awell is derived, and Inflow equations for the
semi-steady state and steady-state conditions are described.

4th: Basic equations of radia flow (Part 2)
Constant Terminal Rate Solution, which is the solution of the basic equation of radial flow of oil to awell
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when the oil is produced at a constant production rate and gives the change of bottom hole pressure with time,
is derived.

5th: Oil well testing (Part 1)

The basic concept of oil well testing and analysis methods for the pressure drawdown and buildup tests are
explained. In addition, the theory of Matthew, Brons, and Hazebroke is explained, and then the evaluation
methods of average reservoir pressure (MBH method and Dietz method) are explained.

6th: Oil well testing (Part 2)
The analysis method for the multi-rate pressure drawdown test is explained. The effects of partia
completion and after-flow are also explained.

7th: Gas well testing
The basic concept of gas well testing and the equations used for the analysis are explained. The analysis
methods are also explained.

8th: Basic theory of immiscible displacement in the reservoir (Part 1)
Fractional flow theory and Buckley-L everett equation for the one-dimensional displacement of oil by
water are explained, and Welge's method for evaluating oil recovery is explained.

9th: Basic theory of immiscible displacement in the reservoir (Part 2)

The ail displacement by water under the conditions of segregated flow and allowance for the effect of a
finite capillary transition zone is explained. The method to evaluate oil recovery under these conditionsis
also explained based on the fractiona flow theory.

10th: Basic theory of immiscible displacement in the reservoir (Part 3)
The ail displacement by water under the stratified reservoir condition is explained. The method to
evaluate oil recovery under this condition is also explained based on the fractional flow theory.

11th: Enhanced oil recovery
Various enhanced oil recovery methods such as chemical, miscible gas, and thermal flooding are
explained.

12th: Resources development and environmental |oads

Flow of resources development and their impacts on surrounding environments are reviewed, referring to
actual examples of mine pollution. Methods and techniques that are used to reduce environmental loads are
introduced.

13th: Theoretical backgrounds of the techniques to reduce environmental loads
Fundamental theories and principles relevant to the treatment of hazardous substances (e.g., mine
drainage) generated through resources development are lectured.

14th: Fundamental s of geochemical modeling
Basics of geochemical modeling are lectured. Practical training, in which treatment of mine drainageis
assumed, is conducted using representative geochemical modeling code, phreeqc.

15th: Reviewing the contents of this class by solving several quizzes.
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[Course requirements]
It is desirable to have knowledge of calculus of undergraduate level.

[Evaluation methods and policy]
Evaluation is made by the average score of report problems. They are presented 2 or 3 timesin the semester.

[Textbooks]

Not used
Handouts are delivered.

[References, etc.]

Reference books
L. P. Dake Fundamentals of Reservoir Engineering, 19th impression Elsevier 1SBN:9780444418302
in English

Related URLSs

(Web page of this classis not provided. Information is shown in the class when it is needed.)

[Study outside of class (preparation and review)]

Self study is required using supplemental book.

Other information (office hours, etc.)

Office hours are set 10:30-12:00 and 14:30-16:00 on the same day of the class.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 6A405 LJ77

Graduate School of Engineering
Professor, KOIKE KATSUAKI

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Professor,HAYASHI TAMETO

title in Environmental Geosphere Engineering  |and department | Graduate School of Engineering

English) of affiliation Associate Professor, KASHIWAY A KOUKI
KINOSHITA MASATAKA

Target year Number of credits |2 Year/semesters | >023/First semester

Days and periods| Wed.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Earth's crust environment engineering is an academic field closely related to our lives, and it covers many
problems related to Earth science and engineering, such as the underground development and use of
infrastructure facilities, the geological disposal of radioactive waste, underground storage of gas and liquid,
natural disastersincluding landslides and earthquakes, as well as the exploration, development, and resource
guantity evaluation of groundwater resources, metal/non-metal mineral resources, and geothermal and energy
resources. Thislecture covers topics that are important in Earth's crust environment engineering and their
basic concepts, engineering applications, and the spatial information approach to clarify the geological,
physical, and chemical properties of the Earth’ s crust, while introducing research examples.

[Course objectives]

Thoroughly understand the positioning of the Earth’ s crust as an element of the Earth, the physical and
chemical properties, itsimportance as a resource germination place that benefits humanity, and the source of
natural disaster threats that is contradictory to this. Along with that, finding out one's own direction in the
relationship with the Earth’ s crust, which can contribute to the welfare of humanity and a sustainable
society; in other words, development and use methods of the Earth’ s crust and environmental conservation
laws.

[Course schedule and contents]

1. Introduction and fundamentals of water cycles (1 time)

In addition to explaining the program of this class, global environmental issues will be summarized as the
starting point of this class. As examples of material circulation on a global scale, especially taking water
environment issues into account that have recently attracted attention, the mechanism of the water cycle, the
physical and geological factors that govern water flow, and so forth will be explained, and understanding of
the importance of the Earth’ s crust will be gained. [Koike]

2. Chemistry of the Earth System (2 times)

Since Earth’ s crust environment engineering is an academic field targeting the Earth, it isfirst necessary to
understand the structure, physics, and chemistry of the Earth. For that purpose, there will be areview on
genera geology and minerals, and the chemical properties of the rock minerals forming the Earth’ s crust,
mantle, core, the chemical composition of the crustal fluid, and the chemical reaction of rocks and fluids and
so forth will be discussed. Additionally, the function of microorganisms on the Earth’ s crust chemistry will
be explained. [Koike]

3. Physics of the Earth system (2 times)
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The materials and pressure and thermal structures of the Earth will be reviewed, and the dynamics of the
Earth including crustal deformation will be explained. [Hayashi and Kinoshita]

4. Foundations of Geoinformatics (1) (Geological modeling method) (2 times)

The spatial informatics approach to clarify in detail the physical and chemical properties of the Earth’ s crust
and its distribution over time-space will be explained in series. First, as a method for modeling geological
structure and physical properties from discretely distributed geological information, an overview will be
given on mathematical geology, the general analytical method of geological data, and spatial correlation
structure analysis by variogram. Next, alecture will be given on spatial data estimation by kriging,
geostatistical simulation, and the application of a neural network, which isaform of deep learning, will be
provided along with a study example. [Koike]

5. Foundations of Geoinformatics (2) (Scaling of geological structure) (1 time)

Although what is underground cannot be seen directly, information on geology, geometric structure, crustal
deformation, crustal chemistry, and so forth may appear in the topography. As a method for estimating the
deep environment of the Earth’ s crust surface, alecture will be given on the utilization of topographical and
geological information, as well as estimating the local structure from limited information to wide scale, or the
scaling of geological structure (what connects micro and macro, etc.). [Koike]

6. Fundamentals of Geoinformatics (3) (Remote sensing) (2 times)

An outline of remote sensing which is effective as a survey method concerning the physics/chemistry of
geological crust, geological structure, variation, resource exploration, and environmental monitoring will be
given. First, alecture will be given on the interaction of materials and electromagnetic waves, and remote
sensing by optical sensors, with research and survey examples. Next, the basics of remote sensing by
microwave sensor, the identification of surface material by polarimetric SAR, topographic analysis by
interference SAR, and crustal deformation analysis will be explained. [Koike]

7. Geochemical exploration (1 time)
The geochemical exploration method for extracting and analyzing chemical anomaliesin the shallow part of
the surface will be outlined. [Kashiwayal

8. Geosphere environmental and resource problems (3 times)

There are cases where the Earth’ s crust is used as along-term storage location. The geological disposal of
high-level radioactive waste, which is representative, and an underground reservoir of carbon dioxide will be
described. In addition, the deep crustal fluid and water-rock interactions, which isimportant for the thermal
structure of the Earth, and the formation of mineral, oil, and gas deposits will be explained. [Kashiwayal

Feedback (1 time)

There will be a supplementary explanation, through classes, individua consultations, and so forth about the
parts where students may have insufficient understanding of the lecture contents described above, based on
the evaluation of reports.

[Course requirements]

It is desirable that students have basic knowledge of geology, physics, and chemistry.
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[Evaluation methods and policy]

The grades will be evaluated by combining the report and points given for participation in class. The points
given for participation in class will be evaluated based on attendance status, confirmation of comprehension
level by quizzes, and so forth during class. The ratio between report and participation pointsis about 9:1.

[Textbooks]

Handouts will be distributed during each class.

[References, etc.]

Reference books
References will be introduced in the handouts.

[Study outside of class (preparation and review)]

Reports will be assigned about three or four timesin order to review the contents of the class. Theaimisto
deepen understanding by solving problems.

Other information (office hours, etc.)

Office hours are not particularly set, but questions are accepted from time to time.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 6A805LJ73 G-ENGO02 6A805 LJ73

Graduate School of Engineering
ColEE e Instructor's Professor,UNO NOBUHIRO
(and course name, job title, | Graduate School of Engineering
title in Remote Sensing and Geographic Information Systems|and department | Professor, SUSAK| JUNICHI
English) of affiliation Graduate School of Management
Associate Professor, OOBA TETSUHARU
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Tue.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Geoinformatics is the science and technologies dealing with spatialy distributed data acquired with remote
sensing, digital photogrammetry, global positioning system, etc, to address the problemsin natural
phenomena or human activities. This course particularly focuses on remote sensing by using LiDAR and
geographic information system (GIS) and explains the theory and applications. Unlike traditional surveying,
LiDAR technique can sequentially obtain the datain a wide area within a short time, and thusit is now
widely used in construction and management of civil infrastructure. GIS is atechnique to handle digital maps
and related information, and it is popular in the fields of urban planning, environmental management and
infrastructure management. This course provides an understanding of remote sensing and GIS via
applications presented by the exercises of remote sensing and lectures of GIS.

[Course objectives]

Students understand the basic theory and acquire the basic techniques of remote sensing for observation and
analysis of environmental changes, disaster effects and human activitiesin urban areas. And, they
understand the basic theory and applications of GIS.

[Course schedule and contents]

(1) Introduction & Coordinate system and map projection, 1 slot, Introduction to remote sensing and GISis
given. Principal coordinate systems and map projection methods used for satellite image and GIS data are
explained.

(2) Radiation and reflection of electromagnetic waves, and optical sensor, 1 slot, Basic terms on
electromagnetic radiation including radiation and reflection are introduced, and calculation of suface
reflectance and temperature is explained. In addition, principles and applications of visible and infrared
sensors are introduced.

(3) Property of SAR, 1 slot, Concept of synthetic aperture radar (SAR) isfirst introduced, and the image
processing, statistical property, speckle filtering and polarimetric SAR are explained.

(4) Measurement of topography using SAR data, 1 slot, Theory of Interferometric SAR (InSAR) and
differential INSAR (DINSAR) isintroduced. Then, long-term monitoring of land deformation by using multi-
temporal SAR imaggesis explained.

(5&6) Measurement of topography using photogrammetry, 2 slot, Generation of DSM by using
photogrammetry is explained.

(7) Introduction to GIS, 1 dot, Structure of GIS (Geographic Information System) and its utilization for
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spatial analysis are outlined.

(8) GIS and Network Analysis, 1 dot, Basic idea of network structure, evaluation indices and methods of
network analysis are explained.

(9) GIS and Spatial Correlation Analysis, 1 slot, Focusing on spatial correlation analysis useful for
developing spatial model, regression analysis and spatial auto correlation analysis are explained.

(10) Classification Method of Spatial Attribute, 1 slot, Classification method of spatial attribute is explained
in order to classify the target area using attribute information in GIS.

(11) Transportation Big Data Collected by Mobile Objects Observation and Its Utilization, 1 dlot, The
changes in transportation observation led by progress of location identification technologies is stated. In
addition, utilizations and issues of big data in transportation are explained.

(12) Redlization of Smart City and Big Data Utilization, 1 slot, The concept of Smart City and corresponding
projects are introduced, and utilizations and issues of big data for smart city are explained.

(13&14) Open Data and GIS, 2 slot, The concept of open data and the domestic and oversee activities about it
are explained. The GIS software that can use the open datais introduced and the analysis using the open data
is explained.

(15) Assessment of understanding, 1 slot, Assess students' understanding levels

[Course requirements]

None

[Evaluation methods and policy]

Grading is based on the achievements in exercise and assignments. Mid-term exam related to the topics from
No.1 to 6 may be assigned.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
- Junichi Susaki and Michinori Hatayama, Geoinformatics, Corona Publisher, 2013 - W. G. Rees Physical
Principles of Remote Sensing 3rd ed., Cambridge University Press, 2013. - J. A. Richardsand X. Jia
Remote Sensing Digital Image Analysis. An Introduction, 5th ed., Springer-Verlag, 2013. -M. Netler and H.
Mitasova, Open Source GIS: A GRASS GIS Approach 3rd ed., The International Seriesin Engineering and
Computer Science, 2008.
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Related URLSs

(http://www.gi.ce.t.kyoto-u.ac.jp/user/susaki/rsgis/index.html)

[Study outside of class (preparation and review)]

Nothing

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG02 6A808 LJ73 G-ENGO1 6A808 LJ73

Graduate School of Global Environmental Studies

Professor, KAWASAKI MASASHI
Course title Instructor's Graduate School of Global Environmenta Studies
(and course name, job title, | Associate Professor,Y AMAGUCHI KEITA
title in Civic and Landscape Design and department | Graduate School of Engineering
English) of affiliation Assistant Professor, TANIGAWA RIKU

Part-time Lecturer,Y AGI HIROK I
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Fri.4 Class style Lecture Language of nstruction Japanese

[Overview and purpose of the course]

encourage community power.

The lecture will discuss landscape design theory that comprehensively encompasses the evaluation and
elucidation of wide-arealandscapes, people's environmental awareness and cultural activities, and how to
organize spaces based on a close relationship with them; civic design in public spaces such as streets and
parks, waterfront; landscape design of green systems and water systems; designing communication to

[Course objectives]

Enhancing the ability to design landscapes based on the understanding of
and landscapes.

the basic structure of public spaces

[Course schedule and contents]

Guidance. Landscape and image, 1 time,
Guidance, Lecture on landscape and image.

Architectural Design of city and urban facilities, 3 times,
waterfront and waterfront and public space.
L andscape Design and Management, 4 times,

landscape design, landscape policies, [Practice] Society in the region, the

L andscape Architecture Practice, 6 times,
time) , presentation and critique(1 time)

Feedback, 1 time,

L ecture on planning and designing about landscape design of urban facilities such as roads and plazas, parks,

[Theory] Reading landscape, |andscape evaluation methods, [History] History of the concept of landscape,

devel opment, communicative space design. Presentation and discussion of assignments by students.

Design of streets, parks, etc. (Explanations of assignments (1 time), site analysis(1 time), draft critique (3

Continue to (2)1 11
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[Course requirements]
None

[Evaluation methods and policy]
Reports (50%) and design practice (50%)

[Textbooks]

Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

The students are expected to visit the places and landscape objects introduced in the lecture as much as
possible to confirm the content of the landscape eval uation viewpoints by their own eyes, and to deepen their
understanding using maps and other materials.

Other information (office hours, etc.)

Questions will be accepted after the class, by visiting the laboratory at Katsura Campus (Kawasaki: Room
202, Building C1-1; Yamaguchi: Room 201, Building C1-1, both Katsura Campus), or by e-mail.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 5F003 LJ73 G-ENGO02 5F003 LJ73

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor, SUGIURA KUNITOMO
title in Continuum Mechanics and department | Graduate School of Engineering
English) of affiliation Professor,YAGI TOMOMI

Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Continuum mechanicsis a unified basis for solid mechanics and fluid mechanics. The aims of this course are
to introduce the continuum mechanics from their basics to the some forms of constitutive law and also to
provide students with mathematical way of understanding the continuum mechanics. This course contains the
fundamentals of vector and tensor calculus, the basic equations of continuum mechanics, the tensor
expressions of elastic problems and further applications.

[Course objectives]

Fundamental theorems on structural mechanics and design will be learned, and ability to judge the proprieties
of each computational structural analysis will be acquired.

[Course schedule and contents]

Introductions, 1time, Y agi
- Outline of Structural Analysis
- Mathematical Preliminaries (Vectors and Tensors)

Matrices and tensors, 1time, Y agi
- Summation Convention
- Eigenvalues and Eigenvectors

Differential and integral calculus of tensors, 1time, Y agi
- Quotient Laws
- Divergence Theorem

Kinematics, 1time, Y agi
- Material Description
- Spatial Description

- Material derivative

Deformation and strain, 1times, Y agi
- Strain tensors
- Compatibility conditions

Stress and equilibrium equation, 1time, Y agi
- Stress Tensors
- Equilbrium Equations

Continue to )1 11




Conservation law and governing equation, 1time, Y agi
- Conservation of Mass

- Conservation of Linear Momentum

- Conservation of Energy

Constitutive equation of idealized material, 1time, Sugiura
- Perfect Fluid
- Linear Elastic Material (1sotropic)

Elastic-plastic behavior and constitutive equation of construction materias, 1time, Sugiura
- Yield Criteria

- Flow Rule

- Hardening Rule

Boundary value problem, 1time, Sugiura
- Governing Equations and Unknowns

- Navier-Stokes Equation

- Navier Equation

Variational principle, 2time, Sugiura
- Principle of Virtual Work
- Principle of Complementary Virtual Work

Various kinds of numerical analyses, 2times, Sugiura
- Weighted Residual Method
- Finite Element Method

Confirmation of the attainment level of learning, 1time, All
Feedback based on the Final Examination

[Course requirements]

Basic knowledge for structural mechanics, soil mechanics and fluid mechanics are required.

[Evaluation methods and policy]

Assessment will be based on exam, report and participation.

[Textbooks]

Handouts are given

[References, etc.]

Reference books
not specified
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[Study outside of class (preparation and review)]

As appropriate, the assignments are given based on the content of Lecture.

Other information (office hours, etc.)

upon request

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 6FO09 LE73 G-ENGO02 6F009 LE73

Course title Instructor's Graduate School of Engineering

(and course name, job title, Professor, TAKAHASHI YOSHIKAZU
title in Structural Design and department | Graduate School of Engineering
English) of affiliation Associate Professor, KITANE YASUQ]
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Mon.2 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

This course provides the knowledge of the structural planning and design for civil infrastructures.
Fundamentals of the reliability of structures based on the probability and statistics are given. Emphasisis
placed on the reliability index and the calibration of partial safety factorsin the LRFD design format.
Furthermore, the relationship between structure and form is discussed with various examples.

[Course objectives]

To understand the structural planning and design for civil infrastructures.
To understand the reliability-based design of structures.
To deepen the understanding of the relationship between structure and form.

[Course schedule and contents]

Structural Planning,2times,Structural Planning of civil infrastructuresisintroduced. The concept, significance
of planning, characteristics of civil infrastructures are discussed. Practical planning process of abridgeis
explained.

Structure and Form,3times, The bridge types such as girder, truss, arch and suspension bridge that have been
regarded individually are explained as an integrated concept from the viewpoint of acting forcesto
understand the structural systems which have continuous or symmetrical relationships. Furthermore, various
examples are discussed based on the understanding of the structural systems.

Structural Design and Performance-based Design,3times,Design theory of civil infrastructuresis introduced.
The allowable stress design method and the limit state design method are explained. The basic of earthquake
resistant design is discussed based on the dynamic response of structures. Performance-based design is also
introduced.

Random Variables and Functions of Random V ariables, 1time,Fundamentals of random variables, functions
of random variables, probability of failure and reliability index in their simplest forms are lectured.
Structural Safety Analysis,3times,Limit states, probability of failure, FOSM reliability index, Hasofer-Lind
reliability index, Monte Carlo method are lectured.

Design Codes,2times,Code format as Load and Resistance Factors Design (LRFD) method, calibration of
partial safety factors based on the reliability method are given.

Assessment of the Level of Attainment,1time,Assess the level of attainment.

[Course requirements]
Fundamental knowledge on Probability and Statistics, and Structural Mechanics
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[Evaluation methods and policy]
Assessed by term-end examination (90%), plus homework assignments (10%)

[Textbooks]

Reliability of Structures, A. S. Nowak amp K. R. Collins, McGraw-Hill, 2000

[References, etc.]

Reference books
U.Baus, M.Schleich, Footbridges, Birkhauser, 2008 Japanese ver.: Footbridges(translated by Kubota, et al.),
, 2011 , , , 20100ther books will be given
in the lectures as necessary.

[Study outside of class (preparation and review)]

N/A

Other information (office hours, etc.)

Structural planning and design will be given by Y. Takahashi, and Structural reliability analysis by M.
Matsumura.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 6F010 LE73 G-ENGO01 6F010 LE73

Graduate School of Engineering
Professor, SUGIURA KUNITOMO
Graduate School of Engineering

Course title Instructor's Professor,Y AGI TOMOMI

(and course name, job title, | Graduate School of Engineering

title in Bridge Engineering and department | Associate Professor,KITANE YASUQ]
English) of affiliation Graduate School of Engineering

Associate Professor, MATSUMIYA HISATO]
Graduate School of Engineering
Assistant Professor, NOGUCHI KY OHEI

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periodsf Mon.3 Class style Lecture Languageof instructioy Engllish

[Overview and purpose of the course]

The subject matter of bridge engineering can be divided into two main parts, which are steel structure and
wind loading/wind resistant structure. The aim of this course is to provide details of mechanical behaviors,
maintenance and design of bridge structures. The former part of this course contains the static instability of
steel structures and the problems of corrosion fatigue brittleness  weldability on steel bridges. In the
latter part, the basics of wind engineering, bridge aerodynamics and wind-resistant design  including current
problems to be solved are provided are provided.

[Course objectives]

Also, the basic knowledge for wind engineering and aerodynamic instabilities, which are necessary for the
wind resistant design of bridges, will be acquired.

[Course schedule and contents]

Introduction(1, Sugiura)

- Fundamental knowledge on stedl structures
- Types of steel structures

- Future trend of steel structures

- Stress-strain relationship

- High performance steels

Failures of Steel Structures(1, Kitane)

Fabrication and Erection of Steel Structures(1, Sugiura)
- Initial imperfections

- Construction of steel structures

- Residual stresses and initial deformations

- Joints(welded and bolted)

Fatigue fracture, fatigue life and fatigue design(1, Kitane)
- SN design curve

- Fatigue crack growth, stress intensity factor

- Miner's rule on damage accumulation

- Repair of fatigue damage




Structural stability and design for buckling(1, Kitane)
- Structural instability and accident

- Theory of Stability

- Compressive members, etc.

Corrosion and anti-corrosion of steel structures(1, Sugiura)
- Mechanism of corrosion

- Micro- and Macro- cells

- Anti-corrsion

- Life-cycle costs

Wind resistant design of structures(2, Y agi)

- Natural winds due to Typhoon, Tornado and so on
- Evauation and estimation of strong winds

- Wind resistant design methods

- Various kinds of design codes

Aerodynamic instabilities of structures(3, Y agi)

- Introduction of aerodynamic instabilities (ex. vortex-induced vibration, galloping, flutter, buffeting, cable
vibrations)

- Mechanisms of aerodynamic instabilities

- Evaluation methods and Countermeasures

Computationa Fuid Dynamics(2, Noughi)
- Fundamental s of CFD
- Aplication to bridge aerodynamics

Topics(1, Sugiura & Kitane)
- Introduction of current topics on bridge engineering by avisiting lecturer

Confirmation of the attainment level of learning(1, All)
Confirm the attainment level of learning

[Course requirements]

Basic knowledge for construction materials, structural mechanics and fluid mechanics are required.

[Evaluation methods and policy]

Assessment will be based on exam, reports and participation.

[Textbooks]

Handouts are given




3)

[References, etc.]

Reference books
not specified

[Study outside of class (preparation and review)]

work on assignment

Other information (office hours, etc.)

upon request

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 6F011 LE73 G-ENGO02 6F011 LE73

Academic Center for Computing and Media Studies
Professor,USHIJIMA SATORU

Course title Instructor's Graduate School of Engineering

(and course name, job title, Professor, GOTOH HITOSHI

title in Computational Fluid Dynamics and department | Graduate School of Engineering
English) of affiliation Associate Professor, KHAYYER ABBAS]

Academic Center for Computing and Media Studies
Assistant Professor, TORIU DAISUKE

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Mon.4 Class style Lecture Language ofinstructiony English

[Overview and purpose of the course]

Computational Fluid Dynamics (CFD) islargely developed with the progress of computer technology in
recent years. CFD is powerful and effective to predict the various fluid phenomena, which show the
complicated behaviors due to the non-linearity and multi-physicsinteractions. This course providesthe
governing equations for compressible and incompressible fluids as well as the discretization and numerical
procedures, such as finite difference, finite volume and particle methods.

[Course objectives]
Course god isto understand the basic theory and numerical procedures about CFD.

[Course schedule and contents]

(1) Computational method with FDM and FVM [7 times] :

The governing equations are firstly derived for compressible fluids and then they are transformed to
incompressible ones on the basis of continuum mechanics and classical laws. The course introduces the
MAC algorithm, which is generally used to solve the governing equations of incompressible fluids
discretized with the finite difference and finite volume methods (FDM and FVM). The numerical procedures
are also discussed for parabolic, hyperbolic and eliptic partial differential equations, in terms of the
numerical stability and accuracy, when we use the explicit and implicit discretization methods. In addition,
some important topics will be introduced, such as the grid system, the combination of implicit discretization
and higher-order schemes, and a method to solve the pressure-velocity field accurately etc. Some recent
numerical algorithms for low-Mach-number compressible flows will also be introduced with some
computational examples. Homework will be assigned almost every week.

(2) Particle method - basic theory and improvements [7 times] :

To simulate violent flow with gas-liquid interface which is characterized by fragmentation and coal escence of
fluid, particle method shows excellent performance. Firstly, basics of the particle method, namely
discretization and algorithm, which is common to SPH (Smoothed Particle Hydrodynamics) and MPS
(Moving Particle Semi-implicit) methods, are explained. Particle method is superior in robustness for
tracking complicated interface behavior, while it suffers from existence of unphysical fluctuation of pressure.
By revisiting the calculation principle of particle method, various improvements have been proposed in recent
years. In this lecture, the state-of-the-art of accurate particle method is also described.

(3) Feedback [1 time] :
Discuss the contents of all classes and assignments. The details will be introduced in the course.
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[Course requirements]
Basic knowledge of fluid dynamics, continuum mechanics and computational techniques

[Evaluation methods and policy]

Thefinal grade will be decided with the homework assignments in both the first 7 times (50%) and the
second 7 times (50%). To pass, students must earn at least 60 points out of 100 points (full marks).

[Textbooks]
No textbook assigned to the course

[References, etc.]

Reference books
Recommended books and papers will be introduced in the course.

[Study outside of class (preparation and review)]

It is necessary to understand sufficiently the contents of every class. All homework assignments should be
submitted.

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 6F019 LJ73

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor,KISHIDA K1Y OSHI

title in River Management and department | Graduate School of Engineering
English) of affiliation Associate Professor, ONDA SHINICHIROU
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Wed.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

It isimportant to consider rivers comprehensively from the various points of view based on natural and social
sciences, and engineering technology. The fundamental knowledge to consider rivers and to make the plans
for river basinsis explained with the following contents: various viewpoints to consider rivers, long term
environmental changes of rivers and its main factors, river flows and river channel processes, the ecological
system of rivers and lakes, flood and slope failure disasters, the integrated river basin planning (flood defense,
environmental improvement planning, sediment transport system), functions of dam reservoir and
management.

[Course objectives]

Students are requested to understand the fundamental knowledge to consider rivers and river basins
comprehensively from the various points of view based on natural and social sciences, and engineering and
technol ogy.

[Course schedule and contents]

Various viewpoints to consider rivers and river basins, 3 times, Various viewpoints to consider rivers and
river basins, Various rivers on the earth, Formation processes of river basins, long term environmental
changes of rivers and its main factors.

Applications of computational methods related to problemsin rivers, 2 times, The following items are
lectured: Computational method to predict river flows and river channel processes with sediment transport
and river bed deformation.

Recent flood disasters and Integrated river basin planning, 3 times, Characteristics of the recent flood and
slope failure disasters, the Fundamental river management plan and the River improvement plan based on the
River Law, Procedures to make the flood control planning, Flood invasion analysis and hazard map.

Groundwater and its related field, 1 time, Simulation technology of groundwater, Geo-environmental issues,
Reservoir Engineering, Contaminant Transport Processes.

Sustainable devel opment of the dam, 1 time, Needs of dam development and history of dam construction,
Maintenace of the Dam reservoir.

Hydraulic structuresin rivers, 2 times, Levee, groin and fisyway pass.

Dam structure and its maintenance, 2 times, Dam structure, foundation, grouting. Design of Arch Dam and
Gravity Dam.
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Achievement Confirmation and Feedback, 1 time, Comprehension check of course contents (Reports)

[Course requirements]

Fundamental knowledge on Hydraulics, Hydrology and Ecology

[Evaluation methods and policy]

Reports and Attendance

[Textbooks]

Materials regarding the contents of this class are distributed in the class.

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Explain in the class.

Other information (office hours, etc.)

Students can contact professors by visiting their rooms and sending e-mails.
Prof. Kishida: kishida.kiyoshi.3r@kyoto-u.ac.jp
Associate Prof. Onda: onda.shinichiro.2e@kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 5F025 LJ73 G-ENGO02 5F025 LJ73

Course title Instructor's Graduate School of Management
(and course name, job title, | Professor,HIGO Y OUSUKE

title in Geomechanics and department | Graduate School of Engineering
English) of affiliation Associate Professor,IWAI HHROMASA
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Mechanical behavior of soils and problems of its deformation and failure will be covered based on the
multiphase mixture theory and the mechanics of granular materials.

[Course objectives]

The objectives of this course are to understand the basics of geomechanics, and the advanced theories.

[Course schedule and contents]

Deformation of geomaterils (1time), Mechanica property of geomaterias, critical state soil mechanics,
Failure criteria, modelling of geomaterials (by Prof.Mimura)

Field equations and constitutive model (2times), Framework and field equations for contiuum, stress-strain
ralations for soils, elastic model, elasto-plastic model, plasticity theory (by Prof.Mimura)

Elasto-plastic constitutive model (3times), Constitutive model for geomaterials, elasto-plastic model, Cam
clay model (by Prof. Mimura)

Theory of viscosity and viscoplasticity (3times), Viscoelasticity, viscoplasticity, Elasto-viscoplastic mode,
Adachi-Oka model, Microstructure of soils, Temperature dependent behavior, Applications of constitutive
models (by Prof. Mimura)

Consolidation analysis (3times), Biot's consolidation theory and its application, Consolidation of
embankment (by Assoc.Prof. Kimoto)

Liquefaction of soils (2times), Liquefaction of sandy soil, Damage and failure due to liquefaction, Remedial
measures for liquefaction (by Assoc.Prof. Kimoto)

[Confirmation of achievement]

Feedback (1time)

[Course requirements]
Soil mechanics, Fundamentals of continuum mechanics




[Evaluation methods and policy]
Final examination (70) and hormeworks,class performance (30)

[Textbooks]

Handout will be given.
Soil mechanics, Fusao Oka, Asakura Publishing (in Japaneses)

[References, etc.]

Reference books
Handout will be given during the course.

[Study outside of class (preparation and review)]
Homeworks are given during the course.

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 5F053 LJ55 G-ENGO1 5F053 LJ55

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor, FUKUY AMA ElICHI

title in Applied Mathematicsin Civil & Earth Resources Engineering|@nd department | Graduate School of Engineering
English) of affiliation Associate Professor,SAITOU JYUN
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Tue.5 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Linear inverse problems and nonlinear inverse problems are introduced
as abasic tool to solve engineering problems. Application of data
analysis to engineering problems is aso introduced.

[Course objectives]

The goal isto acquire a systematic understanding of fundamental theory
of the dataanalysis.

[Course schedule and contents]

Liner problems and Generalized inverses, 4 times,
Inverse problems, Solution of linear inverse problems, Generalized
inverse, Application of singular-value decomposition

Maximum likelihood methods, Continuous inverse problems, 3 times,
Maximum likelihood applied to inverse problem, Nonlinear problems,
and Continuous inverse problems

Regularization of Inverse Problems 2 times
Tikhonov regularization

Kaman filter 4 times
linear Kalman filter, nonlinear Kalman filter

Application of dataanalysis, 1 time
Application of data analysis to Engineering problems

Achievement confirmation, 1 time
Comprehension check of course contents.

[Course requirements]
Fundamental knowledge of linear algebra and probabilistic analysis
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[Evaluation methods and policy]

Evaluation is based on reports.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
William Menke ( )s ( )s ( ) —
ISBN:4772215581 Geophysical Data Analysis: Discrete Inverse Theory, 3rd Edition,
ISBN 9780123971609)

[Study outside of class (preparation and review)]

Review through the report.

Other information (office hours, etc.)

Office hour (contact information and consultation hours) of the individual lecturer will be given in his/her
first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 7F065 LE73 G-ENGO02 7F065 LE73

Graduate School of Engineering
Professor, GOTOH HITOSHI
Graduate School of Engineering
Professor, TACHIKAWA YASUTO
Graduate School of Management
Professor,ICHIKAWA YUTAKA
Graduate School of Engineering

Course title Instructor's Professor, HARADA EIJI

(and course name, job title, | Graduate School of Engineering

title in Hydraulic Engineering for Infrastructure Development and Management Jand department | Associate Professor,SANJY OU MICHIO]
English) of affiliation Graduate School of Engineering

Associate Professor, KHAY Y ER ABBAS|
Graduate School of Engineering
Associate Professor,KIM SUNMIN
Graduate School of Engineering
Associate Professor, ONDA SHINICHIROU
Graduate School of Engineering
Senior Lecturer,Y OROZU KAZUAKI

Target year Number of credits |2 Year/semesters | >023/Second semester

Days and periods| Tue.3 Class style Lecture Languageof instructioy Engllish

[Overview and purpose of the course]

This course covers the fundamentals of hydraulics as the mechanism of various problems related to the
development, maintenance and management of socia infrastructures, water disaster prevention and
environment, as well as the solutions to these problems, with examples of cutting-edge approaches in the real
world. Specific themes will be discussed from the viewpoints of turbulent flows, numerical fluid dynamics,
physical mechanisms of water and sediment transport from mountains to coasts, design theory of hydraulic
engineering structures, hydraulic engineering planning methods, etc., and the viewpoint of considering water
areas as public environmental social infrastructures will be presented.

[Course objectives]

Students learn about case-based practical solutions against various problems related to both fundamental s of
hydraulics and hydraulic engineering, and students acquire academic preparation of how to approach to
public environmental infrastructure on water area.

[Course schedule and contents]

Introduction [ 1time]
Guidance will be given on how to proceed with the lecture and grading.

Fundamentals of hydraulics [6times]
To organize and discuss the fundamental s of hydraulic engineering, including fundamentals of fluid dynamics
(continuity equation, equation of motion), viscous fluids and turbulence models.

Mid-term examination [1 time]
To confirm understanding of the fundamentals of hydraulics.

Rainfall-runoff prediction and hydrologic design [3times]
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Water resources issues related to rainfall-runoff prediction and hydrologic design are discussed with
advanced practical examples.

Numerical simulation for Hydraulic engineering,1time,Recent numerical simulation development and related
state-of-the-art technologies are overviewed.

Issues related to erosion mechanisms in water area [ 3 times]

Issues and solutions related to the physical mechanisms of water and sediment transport in open channel
flows, rivers and coasts will be discussed, including the state-of-the-art simulation methods, and examples of
cutting-edge approaches in the real world.

feedback class[1 time]
Answer questions from the students.

[Course requirements]

hydraulics, fluid dynamics, river engineering, coastal engineering, hydrology, etc.

[Evaluation methods and policy]

Grades will be based on the mid-term examination for fundamental hydraulics (50 %) and two reports (50 %).

[Textbooks]

No designation

[References, etc.]

Reference books
References will be introduced as needed.

Related URLs

(Non)

[Study outside of class (preparation and review)]

Review the basics of hydraulics, fluid dynamics, river engineering, coastal engineering, hydrology, etc.

Other information (office hours, etc.)

Non

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 5F067 LE73 G-ENGO1 5F067 LE73

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Professor, SUGIURA KUNITOMO
title in Structural Stability and department | Graduate School of Engineering
English) of affiliation Associate Professor, KITANE YASUQ]
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Fri.2 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

Fundamental concept of static and dynamic stability of large-scale structures such as bridgesisto be
introduced in addition to the way to keep/improve their safety and to evaluate their performance. Basic
concept of structural stability and its application and technical subjectsto improve safety will be lectured
systematically. Furthermore, the practical solutions to the subjects are to be introduced to assure the safety of
structures.

[Course objectives]

The class aimsto cultivate the understanding of static and dynamic stability problemsfor structural system
and make understand the methodology to clarify the limit state. To get knowledge on countermeasures to
assure the stability which is applicable to practical design and manufacturing will be also required.

[Course schedule and contents]

Elastic Stability under Static Loading(8)
Stability of Structures and Failures
Basis of Structural Stability

Elastic Buckling of Columns

Elastic Buckling of Beams & Frames
Elastic Torsional Buckling of Beams
Elastic Buckling of Plates
Elasto-plastic Buckling

Buckling Analysis

Basic Theory of Dynamic Stability(3)

Dynamic Response Characteristics of Structural System

State Equation of Motion with Nonlinearities in External, Damping and Restoring Force,
Stahility around Equilibrium Points

Examples of Structural Instability under Dynamic Loadings(3)
Instability under Nonconservative Force

Instability under Periodical Force

Instability under Impact Force

Achievement Check(1)
Summary and Achievement Check
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[Course requirements]

It isdesired for participants to master structural mechanics, continuum mechanics, mathematical analysis as
well as vibration theory.

[Evaluation methods and policy]
Grading will be evaluated by written examination(80%), reports(10%) and attendance(10%).

[Textbooks]

Not specified.

[References, etc.]

Reference books
Introduced in classif necessary.

Related URLs

(none)

[Study outside of class (preparation and review)]

Work on Assignments

Other information (office hours, etc.)

none

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 6F068 LE73 G-ENGO01 6F068 LE73

Graduate School of Management
Course title Instructor's Professor,YAMAMOTO TAKASHI
(and course name, job title, Graduate School of Engineering
title in Materia and Structural System & Management Jand department | A ssociate Professor, AN RIN
English) of affiliation Graduate School of Engineering

Assistant Professor, TAKAYA SATOSHI
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Wed.2 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

Regarding the maintenance of concrete structures, the deterioration prediction procedures in material and
structural properties will be described based on durability and deterioration processes of concrete structures.
Repairing materials and methods are al so introduced. Note: strengthening materials and methods will be
described in Concrete Structural Engineering, provided in the second semester. In the later half of thislecture,
structures are focused as groups rather than an individual structure to understand the difference between asset
management and maintenance. By taking into consideration the economic aspect and human resources aspect
aswell asthe physical aspect, the work flow of the asset management for structures with view points of the
life cycle cost and the budget will be described.

[Course objectives]

Understanding the maintenance targeting individual structure and asset management for targeting structures.

[Course schedule and contents]

1. Outline of maintenance for concrete structures, 1
Outline of the durability and deterioration of concrete structures
Outline of the maintenance management of concrete structures

2. Deterioration mechanisms of concrete structures and deterioration prediction, 4
Infiltration and shift of degradation factors, reaction mechanisms, deterioration of materials and adhesion
characteristics, deterioration of mechanical performance

3. Repair materials and methods for concrete structures, 1
Repair materials and methods for concrete structures

4. Maintenance and asset management, 3
Overview and work flow of asset management
Performance of structure

5. Maintenance for structures, 3
Inspection and its sophistication and simplification
Deterioration prediction, uncertainty, and safety factors

6. Management for structures, 2
Remedial measures, LCC calculation, and levelization
Prospect of asset management
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7. Confirmation of learning achievements, 1

[Course requirements]

Basic knowledge on Construction Materias, Concrete Engineering and Steel Engineering.

[Evaluation methods and policy]

Reports (60%) and mini quizzes (40% including attendance) will be assigned, and the overall score will be
judged.

[Textbooks]

Not used
Some handouts will be distributed as necessary.

[References, etc.]

Reference books
Introduced during class
To be introduced during class.

Related URLs

http://sme.kuciv.kyoto-u.ac.jp/(Department of Civil & Earth Resources Engineering, Structural Materials
Engineering (Takashi Y amamoto))
http://csd.kuciv.kyoto-u.ac.jp/(Department of Urban Manatement, Structures Management Engineering)

[Study outside of class (preparation and review)]

1. Previewing the handouts.
2. Reviewing by tackling mini quizzes.

Other information (office hours, etc.)

It is expected that students will actively participate in the lectures by showing their positive presence.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 6F071 LJ77

Course title Instructor's Graduate School of Engineering

(and course name, job title, Professor, FUKUY AMA ElICHI

title in Applied Elasticity for Rock Mechanics  |and department | Graduate School of Engineering
English) of affiliation Associate Professor, MURATA SUMIHIKOJ
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Fri.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Theory of elasticity relating to the deformation and failure of rock and rock mass and design of rock
structuresis explained. Specifically, two-dimensional analyses of elasticity using the basic equations, the
constitutive equations, and the complex stress function are explained. Several applications to rock mechanics,
rock engineering, and fracture mechanics are also explained. Then, strain and stress field ahead of the
propagating crack is theoretically investigated. And the stress change due to the crack propagation is
explained.

[Course objectives]

The goal of this classisto master the theory of easticity so asto solve the elastic problem in rock mechanics,
rock engineering, and fracture mechanics.

[Course schedule and contents]

1.-2. Airy's stress function and complex stress function (2 times)
Airy's stress function used to solve atwo-dimensional elastic problem isfirst explained, and then the complex
stress functions that are the representation of Airy's stress function by the complex variables are explained.

3.-6. Two-dimensional elastic analysis using the complex stress function (4 times)

Analytical solutions of two-dimensional elastic problems in fracture mechanics and rock engineering are
derived by using the complex stress functions. The mechanical behavior of rock material is aso explained
based on the derived solutions.

7. Application of two-dimensional elastic analysis (1 time)
The theory of rock support, ground characteristic curve, theoretical equations used for the evaluation of rock
stress, which are derived from the solution of two-dimensional elastic problem, are explained.

8.-10. Propagating two-dimensional mode 1 crack (3 times)

Suddenly appeared two-dimensional mode 1 stationary crack is investigated to theoretically obtain a stress
and displacement field around the crack. The solution is extended to amode 1 crack propagating at a constant
velocity. Then the solution is further extended for the cases with non-uniform propagation velocity. Finally,
the same procedure is applied to obtain the solutions for mode 2 and mode 3 cracks.

11.-12. Stressfield at a crack tip and path-independent integrals (2 times)
Using the two-dimensional solution for cracks propagating with non-uniform velocity, how to evaluate the
stressfield at the crack tip is explained. And path independent integrals around the crack tip is introduced.

13.-14. Effects of viscoelasticity and high strain rate on the crack propagation (2 times)

Continue to )1 11




When the crack surfaces behaves viscoelastically or high strain rate is applied at the crack tip, the effects to
the crack propagation are investigated in comparisons to the cases with perfect linear elasticity.

Examination (1 time)

15. Feedback (1 time)
The contents of this class are summarized. In addition, the achievement of course goalsis checked.

[Course requirements]

The knowledge and calculation skill of calculus, vector analysis and complex anaysis are required.

[Evaluation methods and policy]

Evaluation is made by the score of two report problems or homeworks (25% each) and semester final
examination (50%).

[Textbooks]

Handouts are ddlivered.

[References, etc.]

Reference books

Jaeger, J. C., N. G. W. Cook, and R. W. Zimmerman: Fundamentals of Rock Mechanics -4th ed., Blackwell
Publishing, 2007, ISBN-13: 978-0-632-05759-7

Freund, L. B.: Dynamic Fracture Mechanics, Cambridge University Press, 1990, ISBN: 0-521-30330-3

Related URLSs

(Web page of thislectureis not provided. When preparing it by need, the information is shown in the class.)

[Study outside of class (preparation and review)]

Review of the each classisrequired.

Other information (office hours, etc.)

Office hour is set 10:30-12:00 and 14:30-1600 on the same day of the class.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 5F073 LJ77

ColEE e Instructor's Graduate School of Engineering
(and course name, job title, | Associate Professor, TAKEKAWA JUNICHI
title in Fundamental Theoriesin Geophysical Explorationjand department | Graduate School of Engineering
English) of affiliation Assistant Professor,XU Shibo
Target year Number of credits |2 Year/semesters |>023/First semester
Days and periods| Fri.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

We are outlining various basic mathematical principles used for the analysis of the dynamic and kinematic
earth-scientific problems in conjunction with wave propagation, mass transfer, etc. in the crust, and
presenting examples of such analysis techniques in the area of earth sciences and earth resources engineering.

[Course objectives]

The aims of the classis to understand various signal-processing theories, the applied seismology, and the
applied geo-electromagnetics with respect to exploration geophysics as application tools in seismology and in
geo-€electromagnetics.

[Course schedule and contents]

Introduction to exploration geophysics,1time,General introduction to the lecture.

Seismic wave propagation and signal processing,8times,Acquire knowledge on the propagation phenomena
of elastic wavesto learn the equivalency of 1D propagation with the theory of system function. The topics
included would be, z-transform, Levinson recursion, Hilbert transform, etc.

Fundamentals of geo-electromagnetics and their application to exploration geophysics,5times,Learn
fundamental theories of magnetotellurics, instantaneous potential, spontaneous potential, and apparent
resistivity methods, etc. that deal with geo-electromagnetic phenomena. Case studies are introduced to
understand the advantages of geo-electromagnetic exploration schemes.

Wave propagation problem in seismic exploration,1time,Discussing fundamental theories of elastic wave
propagation, used in subsurface structural surveys, in terms of the actual utilization and the theories of wave
phenomena.

[Course requirements]

Students should understand exploration geophysics of undergraduate level.

[Evaluation methods and policy]

Rating is performed by the combination of exams (40%) and the attendance to the class (60%).

[Textbooks]

Specified in the course.

[References, etc.]

Reference books
Claerbout, J.F. (1976): Fundamentals of Geophysical Data Processing (Available online URL : http://sep.
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stanford.edu/oldreports/fgdp2/)

Related URLSs

(Could be specified by the lecturersif any.)

[Study outside of class (preparation and review)]

Specified in the course.

Other information (office hours, etc.)

Visit the office.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 5F075 LJ73 G-ENGO02 5F075 LJ73

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Hydrodynamics and Turbulence Mechanics|and department | Associate Professor, SANJ'Y OU MICHIOf
English) of affiliation
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Wed.3 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

Guidance ,1time,Guidance and entrance level lecture about fluid dynamics and turbulence

Theories of turbulence ,3times,L ectures about momentum equation, boundary layer, energy transport, vortex
dynamics and spectrum analysis

Turbulence in natural rivers,4times,Lectures about diffusion and dispersion phenomena observed in natura
rivers.

V egetation and turbulence,3times,L ecture about turbulence transport in vegetation canopy together with
introduction of recent researches

Practical topicsin natural rivers,2times,L ectures about compound channel and sediment transport

Practical topicsin hydraulic engineering,2times,L ectures about drifting object in flood and fish way

[Course requirements]

Hydraulics

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number

G-ENGO1 7F077 LJ73 G-ENGO02 7F077 LJ73

Course title Instructor's
(and course name, job title,
title in River basin management of flood and sediment|and department
English) of affiliation

Disaster Prevention Research Institute)
Professor,SUMI TETSUY A

Disaster Prevention Research Institute)
Professor, KAWAIKE KENJI
Disaster Prevention Research Institute)
Associate Professor, TAKEBAYASHI HIROSHI

Target year

Number of credits |2

Year/semesters |2023/First semester

Days and periods| Mon.1

Class style

Lecture

Language ofinstrction, Jappanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

2 )

@)

4 )

5 )

15

IRIC

[Course requirements]
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[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books
SB , 2019 [SBN:978-4-7973-9708-6

2017
ISBN:978-4-7655-1847-5

2016
| SBN:978-4-7649-0530-6

BP 2020 [ISBN:978-4-296-10753-7

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

5

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 5F078 LJ73 G-ENGO02 5F078 LJ73

Graduate School of Engineering
ColEE e Instructor's Professor,HAYASHI TAMETO
(and course name, job title, | Graduate School of Engineering
title in Rock stress and physical properties and department | Assistant Professor,| SHITSUKA KAZUYA
English) of affiliation

YAMAMOTO YUZURU
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Tue.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

In this course, we will give lectureson i) in-situ rock stress and its measurement methods, ii) physical
properties and mechanical properties of rocks under large depths determined by |aboratory experiments,
borehole logs and geophysical survey. We will introduce new research results related to the above itemsin
geoengineering and geoscience research areas.

[Course objectives]

Understand the representative physical properties of rocks under high-temperature and high-pressure
conditions, in-situ stress and its measurement methods and their applications in earth resource devel opment
field and in deep scientific drilling projects.

[Course schedule and contents]

Guidance: 1 classby Weiren LIN
Introduce the contents of the course.

Rock stress and its measurements: 5 classes by Weiren LIN
M easurement methods of in-situ stress such as borehole compressive and tensile failure analyses, hydraulic
fracturing, core-based methods; introduction of the new research achievements.

Physical properties and strength of rocks: 4 classes by Weiren LIN
Physical properties (elastic wave velocity, resistivity, fluid flow and thermal properties) and mechanical
properties (strength and deformation).

Logs and physical property analyses using log data: 2 classes by Saneatsu Saito,
Principles, operation procedures, data processing and interpretation of resultsin deep drilling wells.

Crustal deformation and physical property, 2 classes by Kazuya I shitsuka
Estimation of geological and physical property distribution in wide areas by explorational and remote sensing
data.

Feedback: 1 class by the all.
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[Course requirements]
None

[Evaluation methods and policy]

Evaluation will be based on active participation and assignments. Assignments and individual reports will be
assessed on the basis of achievement level for course goals.

[Textbooks]
Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Independent studies by published research papers, technical books and relative websites are recommended.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 7F085 LE77 G-ENGO02 7F085 LE77

Graduate School of Engineering
Professor, FUKUY AMA EIICHI

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Associate Professor, NARA YOSHITAKA
title in Measurement in the earth's crust environment jand department
English) of affiliation Part-time Lecturer,YAMAMOTO KOJI
Part-time L ecturer, NAGANO YU
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Wed.3 Class style Lecture Languageof instructioy Engllish

[Overview and purpose of the course]

The theories and measurement methodol ogies required for various engineering projects in the Earth's crust
are explained. In this course, we explain them related to the geological disposal of radioactive wastes, the
carbon capture and storage, and the extractions of oil and gas. Especially, we explain the characteristics and
measurement methods of mechanical properties of rock and their applications to the engineering projects.
Then we give lectures on the measurement methodol ogy and novel information related to the various
engineering projects in the Earth's crust.

[Course objectives]

The goal of this courseis to understand various measurement methods conducted for rock materialsin the
Earth’ scrust environment. Specifically, we hope that students understand the methods to obtain the rock
mechanical properties (strength, fracturing, permeability, etc.) and their importance. In addition, the
understanding of the monitoring methods of mechanical behaviors for fluids, heat, and rock mass related to
various engineering projectsin the Earth's crust.

[Course schedule and contents]

Topic 1. Measurement of mechanical properties of rock under various environment
(Class number of times: 5)
Description: At first, various engineering projectsin the Earth's crust are introduced. Then, the measurement
methodol ogies of mechanical properties (strength, fracturing, permeability, etc.) of rock under different
environmental conditions and their importance are described. In addition, the relationships between
mechanical properties of rock and engineering projects in the Earth's crust, especially the radioactive waste
disposal and the carbon capture and storage, are described.

Topic 2: Rock Friction and Induced Seismicity: Generation and Monitoring
(Class number of times: 5)
Description: Induced seismicity is one of the unstable factors during the devel opment of natural resourcesin
the earth's crust. Induced seismicity is controlled by the preexisting crack geometry, effective stressfield
including pore pressure, and static and dynamic friction of rocks. In this course, the measurement techniques
of these physical quantities will be overviewed. Then, we discuss how to mitigate the damages from induced
seismicity by monitoring these quantities.

Topic 3: Effect of rock stress on oil and gas exploration
(Class number of times: 4)
Description: Estimation of rock stress condition by hydraulic fracturing and logging, which is conducted at
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various steps for oil and gas exploration, will be explained. Importance of rock stress affecting on borehole
stability will be explained as well.

Topic 5: Confirmation of understanding
(Class number of times: 1)
Description: The confirmation of understanding will be done by the feedback through tests.

[Course requirements]

It will be better to complete“ Engineering Geology” and® Rock Engineering” in the undergraduate
course.

[Evaluation methods and policy]

Grading will be made by the scores of reports and achievement tests (70%), and the class activity (30%).

[Textbooks]

None. Handouts will be given in classes when needed.

[References, etc.]

Reference books
1) Amadei, B. & Stephansson, O.: Rock Stress and Its Measurements, Capman & Hall, 1977.
2) Vutukuri, V. S. & Katsuyama, K.: Introduction to Rock Mechanics, Industrial Publishing & Consulting,
Inc., Tokyo, 1994.
3) Paterson, M.S. & Wong, T-F.: Experimental Rock Deformation #8211 The Brittle Field, Springer, 2005.

[Study outside of class (preparation and review)]

Some reports will be required to check the understanding of the contents of classes.

Other information (office hours, etc.)

This classis made by English.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 6F088 LE77 G-ENGO01 6F088 LE77

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor, KOIKE KATSUAKI

title in Earth Resources Engineering and department | Graduate School of Engineering
English) of affiliation Associate Professor, KASHIWAYA KOUKI
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Wed.2 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

Securance and development harmonious with natural environments of the mineral and fossil energy resources,
and utilization of storage function of geologic strata have become important issues for constructing
sustainable society. This subject introduces comprehensively the present situation of uses of mineral and
energy resources, crust structure and dynamics, economic geology for the genesis and geol ogic environments
of deposits, physical and chemical exploration methods of marine deposits, mathematical geology for reserve
assessment, engineering geology for resource development and geological repository, and problems and
promise of natural energy such as geothermal, solar, wind, and tide.

[Course objectives]

To find out directionality about the technologies required for constructing sustainable society by yourself
with full understandings of genetic mechanism, biased distribution, and the present situation of demand and
supply of the mineral and energy resources.

[Course schedule and contents]

Introduction of this course and resources(1)
Definition of renewable and non-renewable resources. Interaction among Earth environment, human society,
and natural resources. Existence pattern of natural resources in the crust.

1. Interna structure of Earth and geodynamics(2)
Inner structure of the Earth, geodynamics, geologic composition, temperature structure, rock physics, and
chemical composition of crust.

2. Present and future of energy resources(1)
Classification of energy sources, recent trend on social demand of energy, physical characteristics of each
energy resources, and sustainability.

3. Present and future of mineral resources(1)
Classification of minerals used for resources, recent trend on social demand of mineral resources, industria
uses of each mineral, and sustainability.

4. Economic geology (1)(1)
Classification of ore deposits, distribution of each type of ore deposit, generation mechanism of deposit.

4. Economic geology (2)(1)
General structure and distribution of fuel deposits (coal, petroleum, and natural gas), generation mechanism
of deposits, and geological process of formation.
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5. Resource exploration (1): Terrestrial area(1)
Physical and chemical exploration technologies for natural resourcesin terrestrial area. Representative
methods are remote sensing, electric sounding, electromagnetic survey, and seismic prospecting.

6. Resource exploration (2): Sea area(1)
Introduction of marine natural resources such as methane hydrate, cobalt-rich crust, and manganese nodule,
and exploration technologies for the depositsin sea area.

7. Assessment of ore reserves and deposit characterization(2)
Fundamentals of geostatistics, variography for spatial correlation structure, spatial modeling by kriging,
geostatistical simulation, integration of hard and soft data, and feasibility study.

8. Resource development(1)
Devel opment and management technologies of energy resources related to coal, petroleum, and natural gas.

9. Engineering geology(1)
Fundamentals of deep geological repository for high-level nuclear waste, CCS (carbon dioxide capture and
storage), and underground storage of petroleum and gas.

10. Sustainability(1)

Characteristics of natural energy related to geothermal, solar, wind, and tide, aand ssessment of natural
energy resources. Co-existence of natural resource development with environment, low-carbon society, and
problems for human sustainability.

Feedback(1)
Based on evaluation of the reports, contents that are not well understood will be explained additionally using
KLUSIS or by personal interview.

[Course requirements]

Elementary knowledge of engineering, mathematics, physics, and geology are required.

[Evaluation methods and policy]

The grades will be evaluated by combining the report and points given for participation in class. The points
given for participation in class will be evaluated based on attendance status, confirmation of comprehension
level by quizzes, and so forth during class. The ratio between report and participation pointsis about 9:1.

[Textbooks]

Prints will be distributed during each class.

[References, etc.]

Reference books
Introduced during class

Continue to (€)'




[Study outside of class (preparation and review)]
Reports will be assigned about three or four times in order to review the contents of the class. Theaimisto
deepen understanding by solving problems.

Other information (office hours, etc.)
Office hours are not particularly set, but questions are accepted from time to time.This classis opened every
two years, and opened in 2019.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 5F089 LJ73 G-ENGO02 5F089 LJ73

Course title Instructor's Graduate School of Engineering
(and course name, job title, |Program-Specific Professor, OHTA NAOY UK
title in Infrastructure Safety Engineering and department | Graduate School of Engineering
English) of affiliation Assistant Professor,Y ASUDA NAOTOSHI
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Thu.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

The issues concerning the safety and reliability of infrastructures such as tunnels and bridges and also the
issues on natural disaster are reviewed in the lecture.

[Course objectives]

To understand the basic technol ogies to enhance the safety of structures and also the fundamentals on disaster
prevention.

[Course schedule and contents]

1. Lecture schedule and content explanation
Give an overall explanation of thislecture and show the goals and goals to be understood

2. Introduction to Railway Disaster Prevention System
Main contents of natural disasters suffered by infrastructure equipment and measures taken to ensure saf ety

3. practice of safety measures against natural disasters (1)
Necessity of traffic regulation during heavy rain, various methods and issues

4. Practice of Safety Measures Against Natural Disasters (2)
Algorithm of early detection method of earthquake motion and Shinkansen and Earthquake Early Warning

5. Practice of safety measures against natural disasters (3)
Specific measures for train safety during strong winds and heavy snowfall

6. Search for problems from the measures actually taken by the railway when the typhoon passed

7. Disaster prevention weather information and weather statistics
Disaster prevention weather information and extreme val ue statistics important for the safety of social
infrastructure facilities

8. Introduction to maintenance of linear structures
Maintenance method for linear structures such as roads and railways

9. Current status and issues of maintenance methods for each structure (1)
Maintenance of ground structures such as embankments and cuts

10. Current status and issues of maintenance methods for each structure (2)
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Tunnel maintenance technology
11. latest technology in structural inspection

The twelfth method of decision-making of measures by risk evaluation
Disaster risk evaluation and disaster prevention investment decision-making method using probabilistic
methods

13. sitetour (1)
By observing the railway facilities, you can get afirst-hand feel of what specific measures are being taken as
safety and disaster prevention measures for infrastructure equipment.

14. site tour (2)
Consider issues related to safety measures from the information obtained from the site tour

15. issue review feedback
Based on the knowledge gained in the class, think about questions about safety measures for social
infrastructure structures and future prospects, and give explanations based on the results.

[Course requirements]

Basic knowledge on statistics is required. Students should have taken the course of geo-mechanics, structural
mechanics and concrete engineering.

[Evaluation methods and policy]

Evaluation method)]

Exam results (60%)

Normal score evauation (40%)

Normal score evaluation includes evaluation of small reports imposed during class

[Evaluation policy]
Pass 60 points or more

[Textbooks]

Distribute prints every time

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

No specia preparation isrequired, but it is desirable to review to understand the content of each lecture.
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Other information (office hours, etc.)

confirm the attendance at every lecture

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 7F100 LE73 G-ENGO02 7F100 LE73

Disaster Prevention Research Institute
Professor, HORI TOMOHARU

Course title Instructor's Disaster Prevention Research Institute
(and course name, job title, | Professor,SUMI TETSUYA
title in Applied Hydrology and department | Disaster Prevention Research Institute
English) of affiliation Professor, TANAKA KENJI

Disaster Prevention Research Institute
Associate Professor,Sameh K antoush

Target year Number of credits |2 Year/semesters | >023/First semester

Days and periods| Wed.4 Class style Lecture Language ofinstructiony English

[Overview and purpose of the course]

Applied and integrated approach to the problems closely related to the water circulation system, such as
floods, droughts, water contamination, ecological change, and social change is introduced mainly from the
hydrological viewpoint with reference to water quantity, quality, ecological and socio-economic aspects. In
the course, severa actual water problems are taken up and solving process of each problem which comprises
of problem-identification and formulation, impact assessment, countermeasures design and performance
evauation is learned through the lecturesrsguo description and also investigation and discussion among the
students.

[Course objectives]

To obtain fundamental Knowledge and skills to perform problem definition, survey amd countermeasure
design on problems about water use, water hazard mitigation and water environment.

[Course schedule and contents]

The 1st - 2nd Classes. Water disasters and risk management
Risk assessment of water disasters, countermeasures and adaptation design, water disasters and human
security

The 3rd - 4th Classes: Reservoir Systems and Sustainability
Reservoir system and its environmental impacts, Sustainable management of reservoir system

The 5th - 7th Classes: Hydrological Measurements of Large River Basins
Design and management of hydrological measurement system in large river basins

The 8th - 10th Classes: Land Surface Processes
Observation and modelling of land surface processes, Application of land surface model

The 11th - 13th Classes: Hydro-eco Systems
Ecohydrological management of habitatsin river ecosystems, Ecohydrological management of biodiversity in
wetland ecosystems

The 14th - 15th Classes: Survey and Exercise
study and exercise for given topics
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[Course requirements]
Elementary knowledge of hydrology and water resources engineering.

[Evaluation methods and policy]
Grading is based on student activities in lectures, presentation (about 20%) and reports (about 80%).

[Textbooks]
Printed materials on the contents of this class are distributed in class.

[References, etc.]

Reference books
None

[Study outside of class (preparation and review)]

Review work based on handouts and report work for issues given in the classes are required.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number

G-ENGO1 6F103 LE73

Course title Instructor's
(and course name, job title,
title in Case Studies Hamonizing Disaster Management and Environment Conservation jand department
English) of affiliation

Disaster Prevention Research Institute)
Professor, NAKAKITA EIICHI
Disaster Prevention Research Institute)
Professor, MORI NOBUHITO
Disaster Prevention Research Institute)
Professor, KAWAIKE KENJI
Disaster Prevention Research Institute
Associate Professor, SAYAMA TAKAHIRO
Disaster Prevention Research Institute)
Associate Professor,Y AMAGUCHI KOSEI
Disaster Prevention Research Institute
Associate Professor,SHIMURA TOMOY A
Disaster Prevention Research Institute)
Senior Lecturer, LAHOURNAT Florence

Target year

Number of credits |2 Year/semesters | 2023/First semester

Days and periods| Mon.4

Class style

Lecture

Language ofinstructiong Engylish

[Overview and purpose of the course]

Environmental impacts by infrastructure for disaster prevention and mitigation are discussed. Introducing
various examples of natural disasters, degradation of the environment, and harmonizing disaster management
and environmental conservation in the world, this classroom carries on a dialogue about effective measures
for reducing negative environmenta impacts and serious disasters.

[Course objectives]

Conservation of the environment and prevention/mitigation of natural disasters, which are very important for
human's survivability, often conflict with each other. This course introduces various examples. Students will

learn many examples harmonizing these two issues, and shall consider technical and social countermeasures
fitting to the regional characteristics.

[Course schedule and contents]

Hajime Nakagawa/ River environment and disaster

Kosel YAMAGUCHI/ Heavy rainfall -prediction of severe storm

Eiichi Nakakita/ Heavy rainfall -using radar nowcasts and climate change-
Nobuhito Mori / Climate change and impact assessment on coastal environment

Takahiro Sayama/ Hydrological processes and water disaster predictions

Florence LAHOURNAT/ Traditional narratives of disaster: adaptation, meaning making,
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[Course requirements]

No specia knowledge and techniques are necessary, but requires reading, writing and discussing in English
in the class.

[Evaluation methods and policy]
Considering both the number of attendances and the score of final test at the end of the semester.

[Textbooks]

No particular textbook for this course. Necessary documents and literature introduction are provided in the
class room from time to time.

[References, etc.]

Reference books
Some literature would be introduced by professors.

[Study outside of class (preparation and review)]

No specific requirement for independent study. Collect information broadly regarding environment and
disaster related topics.

Other information (office hours, etc.)

Contact Associate Professor Mori email;mori.nobuhito.8a@kyoto-u.ac.jp, if you have any query.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 5F106 LE16 G-ENGO02 5F106 LE16

Disaster Prevention Research Institute
Associate Professor,Y ONEYAMA NOZOMU
Disaster Prevention Research Institute

Course title Instructor's Professor, KAWAIKE KENJI

(and course name, job title, Disaster Prevention Research Institute
title in Integrated Disasters and Resources Management in Watersheds|and department | Associate Professor, TAKEBAYASHI HIROSHI
English) of affiliation Disaster Prevention Research I nstitute

Associate Professor,BABA YASUY UKI
Disaster Prevention Research Institute
Associate Professor MIYATA SYUUSUKE

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periodsf Mon.1 Class style Lecture Languageof instructioy Engllish

[Overview and purpose of the course]

M echanism and countermeasures of sediment disasters, flood disasters, urban flood disasters and coastal
disasters are explained. An integrated watershed management of these disasters and water/sediment resources
isalso introduced. This lecture will be open at Katsura Campus and Ujigawa Open Laboratory.

[Course objectives]

Learn an integrated basin management system for natural disasters (sediment disasters, food disasters, coastal
disasters, urban flood disasters) mitigation and water/sediment resources utilization considering
environmental conservation.

[Course schedule and contents]

Introduction,1time,Contents of this lecture are explaned.
Urban flood disaster managemnet,2times,We review urban floods from the viewpoint of river basins, flood
causes, and features, together with the results of recent studies. Based on these studies, we propose
comprehensive measures against urban floods, including underground inundations. In addition, we discuss on
prediction methods of the tsunami disaster in urban area.
Flood disaster management,2times,Prevention / mitigation measures against flood disasters and flood
prediction methods are explained as well as examples of recent flood disasters in Japan.
Sediment disaster management, 2times,Showing the problems on sediment disasters and sediment resources, |
explain an integrated sedimnet management system both for sediment disasters and sediment resources.
Coastal disaster management,2times,Coastal erosion and tsunami hazard become remarkable in these daysin
Japanese coast. In alecture, we discuss on characteristics of such coastal disasters.

Exercise on flood disaster at Ujigawa Open Laboratory, times,Experiment and analysis on debris flows,
riverbed variation and flooding at Ujigawa Open Laboratory, Fushimi-ku, Kyoto city.

Evaluation of proficiency level, times,Students confirm the proficiency level in thislecture.

[Course requirements]

Hydraulics, River Engineering, Coastal Engineering, Sediment Transport Hydraulics

[Evaluation methods and policy]

Evaluation will be based on active participation (10 points), assignments (6 lecturers,15points each),
Assignments will be assessed on the basis of achievement level for course goals.
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- Those who are absent more than four times will not be credited.
- The assignments with high problem consciousness, originality and new ideas will be given a high score.

[Textbooks]

Not used
None

[References, etc.]

Reference books
Introduced during class
None

[Study outside of class (preparation and review)]

Thislecture is related to hydraulics, coastal engineering, hydrology and river ecology. Therefore we strongly
recommend reviewing these subjects and the contents of the lecture should be well understood through report
making.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 6F109 LE73 G-ENGO02 6F109 LE73

Course title Instructor’s Disaster Prevention Research I nstitute|
(and course name, job title, Professor,UZUOKA RYOSUKE
title in Disaster Prevention through Geotechnics [and department | Djsaster Prevention Research Institute)
English) of affiliation Associate Professor, UEDA KY OHEI
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Mon.2 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

fundamental soil mechanicsto numerical analysis for geo-hazards.

The lecture covers soil dynamics and unsaturated soil mechanics, stress-strain models under cyclic loading,
design approach to liquefaction, dynamic three-phase analysis for geo-hazards. The lecture ranges from

[Course objectives]

understanding of soil mechanics and numerical analysis.

Successful students will have the ability to initiate their own research work on geo-hazards based on the solid

[Course schedule and contents]

Week 1: Introduction

- Introduction to the course (objectives, contents, and grading procedure)
- Geo-hazards induced by heavy rain and earthquake

- Application of numerical analysis to predict the geo-hazards

Week 2-5: Soil dynamics and unsaturated soil mechanics

- In-situ survey, laboratory tests

- Cyclic deformation and strength properties of saturated soil
- Deformation and strength properties of unsaturated soil

Week 6-8: Stress-strain models under cyclic loading
- Linear viscoel astic model

- Nonlinear cycle-independent model

- Dilatancy under cyclic loading

Week 9-12: Design approach to liquefaction

- Assessment of liquefaction potential

- Measures to prevent/allow liquefaction and their design methods
- Methods for predicting lateral spreading

Week 13-14: Fundamentals of dynamic three-phase analysis for geo-hazards
- Porous media theory

- Balance laws and constitutive equations

- Numerical method

Week 15: Applications of numerical analysis for geo-hazards
- Liquefaction
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- Landdlide

[Course requirements]

None

[Evaluation methods and policy]

Assignments and class performance

[Textbooks]

Handouts

[References, etc.]

Reference books
Gerhard A. Holzapfel: Nonlinear Solid Mechanics: A Continuum Approach for Engineering, John Wiley &
Sons.

Javier Bonet, Antonio J. Gil, Richard D. Wood: Nonlinear Solid Mechanics for Finite Element Analysis:
Statics, Cambridge University Press.

Lewis, R.W. and Schrefler, B.A.
The Finite Element Method in the Static and Dynamic Deformation and Consolidation of Porous Media, John
Wiley & Sons.

Kenji Ishihara, Soil Behaviour in Earthquake Geotechnics, Clarendon Press.
Oxford Engineering Science Series.

Ikuo Towhata, Geotechnical earthquake engineering, Springer-Verlag.

D. G. Fredlund, H. Rahardjo, M. D. Fredlund, Unsaturated Soil Mechanics in Engineering Practice, John
Wiley & Sons.

[Study outside of class (preparation and review)]

Fundamental soil mechanics

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 6F113 LE95

Course title Instructor's
(and course name, job title,

title in Global Survivability Studies and department
English) of affiliation

Graduate School of Engineering
Professor, TACHIKAWA YASUTO
Graduate School of Engineering
Professor,FUJII SATOSHI

Disaster Prevention Research Institute
Professor,Cruz AnaMaria
Disaster Prevention Research Institute
Associate Professor, SAYAMA TAKAHIRO
Graduate School of Agriculture
Professor,SHIRAIWA TATSUHIKOJ
Graduate School of Energy Science
Professor, MCLELLAN Benjamin

Target year Number of credits

2

Year/semesters 2023/First semester

Days and periods| Thu.5 Class style Lecture

Language of nstructiong Engllish

[Overview and purpose of the course]

growth, energy and soci0-economic i Ssues.

Modern global society is facing risks or social unrest that are caused by huge natural hazards and disasters,
man-made disasters and accidents, regional environmental change/degradation including infectious diseases,
and food security. Introducing such examples at global and regional scales, this course provides lectures on
how to cope with them at national, local and community levels for making the society sustainable/survivable.
Future countermeasures are also discussed under uncertain circumstances such as climate change, population

The issues listed above are taking place in many parts of the world and difficult to be solved by asingle
discipline. Interdisciplinary approaches are necessary. This subject gives opportunities to learn and discuss
with professors and students who have various academic backgrounds.

[Course objectives]

with professors and students from other study aress.

The objectives of this class are to have basic knowledge about global issues threatening safety and security of
the global society such as catastrophic natural disasters, man-made disasters and accidents, regional
environmental and climate changes, and to enhance student’ s ability to express their own ideas and discuss

[Course schedule and contents]

Introduction of Global Survivability Studies (1)
Survivability Studies (GSS).

Water-related disaster risk management (1)

Climate change and water-related disasters (1)

Discuss on global agendas for sustainable development and resilient societies and why we need Global

Discuss on water-related disaster risk management: concept and recent experiences.

Discuss on impact assessment and adaptations for water-rel ated disaster risk under climate change.

Living safely in an industrialized world: When natural and technological hazards collide (1)
Discuss conjoint natural and technological disasters so called “ Natech” .
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Moving from risk management to risk governance for Natech risk reduction (1)
Discuss risk governance concept to reduce Natech.

Building national resilience in Japan (1)
Discuss on building national resilience based on Japanese experiences.

Globalism as totalitarianism (1)
Discuss on globalism as totalitarianism.

Disaster risk management and governance for global changes (1)
L ecture and group work on disaster risk management and governance for global changes.

Energy systems and just zero carbon energy transitions under uncertainty (1)
L ecture and discussions on energy systems and energy transitions to meet social, environmental and
economic goals.

Crop production for food security (1)
Overview constraints to food crop production and discuss counter measures for future food security.

Presentation by students; discussions (5)
Presentation by students related to the lectures and discussions on the presented topics.

[Course requirements]
Nothing special.

[Evaluation methods and policy]
Reports (30 %) and Presentation and discussion (70 %).

[Textbooks]
Nothing special.

[References, etc.]

Reference books
Nothing special.

[Study outside of class (preparation and review)]

If handouts (teaching materials) are distributed (or downloaded from the website), students should read them
prior to the class. They may be distributed at the classroom (or put on the website). Students can make use of
them after the class for reviewing lectures and preparing presentation materials and discussion sessions which
will be organized in the latter half of the semester.
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Other information (office hours, etc.)

This subject is compulsory for students enrolled in the Inter-Graduate School Program for Sustainable
Development and Survivable Societies. Students other than ones in Graduate School of Engineering should
submit aregistration card for taking this class.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 7F201 LB58 G-ENGO1 7F201 LB58

Course title Instructor's

(and course name, job title,  |Graduate School of Global Environmental Studies
title in Information Technology for Urban Society |and department | Associate Professor,YAMAGUCHI KEITA
English) of affiliation

Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Thu.1 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

The advancement of urban society by the use of information has been realized through the remarkable
development of informational communication technology. This seminar has the discussions about the worth
and affect in the urban society using engineering and economic estimation method, and lectures about the
way of maintenance, operation and management of urban systemsin the advanced informational and
knowledge-intensive society.

[Course objectives]

to understand the way of maintenance, operation and management of urban systemsin the advanced
informational and knowledge-intensive society.

[Course schedule and contents]

Outline,1time
Series of lectures on atopic given by different professors,13times
Summary and feedback, 1time,

[Course requirements]

None

[Evaluation methods and policy]

Evaluation by four papers (Details will be provided in the first lecture)

[Textbooks]

Not used

[References, etc.]

Reference books
None

[Study outside of class (preparation and review)]

Detailswill be provided in thefirst lecture.

Other information (office hours, etc.)

Details will be provided in the first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 5F207 LJ73 G-ENGO01 5F207 LJ73

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Associate Professor, MATSUNAKA RYOUJ
title in Urban Environmental Policy and department | Graduate School of Management
English) of affiliation Associate Professor, OOBA TETSUHARU
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

This lecture aimsto learn urban environmental policy and its fundamental theory and methodology to solve
socia and environmental problems that occur in urban area as well as to understand the structure of these
problems.

[Course objectives]

to understand the structure of social and environmental problemsin urban area and urban environmental
policy, its fundamental theory and methodology to solve the problems

[Course schedule and contents]
Outline, 1time

Structure of urban problems,3times
Expansion of urban areas, Increase of Environmental impact, Making compact cities

Basic theory of transportation and environment,2times
Downtown activation, Road space re-allocation, Pedestrianisation

Road traffic and Public transportation,2times
Characteristics of traffic modes, Light Rail Transit, Bus Rapid Transit, Mobility Management

Fundamental theory for measurements of environmental values,3times
Utility, Equivalent Surplus, Compensating Surplus

Methodology to measure environmental values,3times
Travel Cost Method, Hedonic Approach, Contingent Vauation Method, Conjoint Analysis

Summary and feedback,1time,

[Course requirements]
basic knowledge of public economicsis required
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[Evaluation methods and policy]

evaluation by commitment, tests, reports and examination

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Review of each classis required.

Other information (office hours, etc.)

Office our : Check on KULASIS

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 6F215 LJ73 G-ENGO02 6F215 LJ73

Graduate School of Engineering
Course title Instructor's Professor, UNO NOBUHIRO
(and course name, job title, Graduate School of Management
title in Intelligent Transportation Systems and department | Professor,YAMADA TADASHI
English) of affiliation Graduate School of Engineering

Assistant Professor, NAKAO SATOSHI
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Fri.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

This class provides you with the outlines of engineering methodology with information and communication
technology as its core element for improving the safety, efficiency and reliability of traffic and transportation
systems and reducing the environmental burden. Concretely, we discuss the applicability of countermeasures,
such as Travel Demand Management, modal-mix in transportation systems, traffic safety improvement
schemes for relieving contemporary problems in traffic and transportation systems, in addition to brief
introduction of innovative approaches to collect high-quality of real-time traffic data. Moreover, the
methodology for policy evaluation and the related basic theory are explained.

[Course objectives]

Goal of thisclassisto cultivate basic and critical abilities of students for implementing effective traffic and
transportation management using I TS (Intelligent Transportation System).

[Course schedule and contents]

Basics for Transportation Network Analysis,1 time,

Analytical Approaches Based on Transportation Network Equilibrium,4 times,
Outlinesof ITS,1 time,

Traffic Management for Enhancing Efficiency,1 times,

Innovative Approaches for Data Collection Using ICT,1 time,

Application of ITS for Enhancing Traffic safety,1 time,

Travel Demand Management and Congestion Charging,3 times,

Application of Traffic Simulation,1 times,

Prospects of Intelligent Transportation Systems, 1 time,

Feedback of evaluation of report examination to students,1 time.

[Course requirements]
None

[Evaluation methods and policy]

Final report: 45%(including quizzes), Mid-term report: 45% and Mark given for usual commitment to class:
10%
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[Textbooks]
Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
The instructions about home study will be available in the class.

Other information (office hours, etc.)
The office hour is notified to the studentsin the class.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 6F219 LJ34

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Quantitative Methods for Behavioral Analysisjand department | Professor,FUJII SATOSHI
English) of affiliation

Target year Number of credits |2 Year/semesters |2023/First semester

Days and periods| Mon.5 Class style Lecture

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,Atime,
,Atime,
,3times,
,3times,
,3times,
,3times,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 5F223 LE24

Course title Instructor's

(and course name, job title, | Djsaster Prevention Research Ingtitute
title in Risk Management and department | Professor,Cruz AnaMaria

English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Wed.3 Class style Lecture Language of nstructiong Engllish

[Overview and purpose of the course]

The aim of the classisto provide the basic knowledge of risk management methods for various types of risks
such as natural disaster, environment and natural resources in urban and rural areas. Students will learn the
decision making principle under risks in Economics and asset pricing methods in Financial Engineering as
well as have exercises of application on public project problems.

[Course objectives]

It istargeted to understand 1) representative concepts of risk and risk management process, 2) expected utility
theory and 3) foundation of Financial Engineering, and examine 4) public project problems by applying the
above knowledge.

[Course schedule and contents]

Basic framework of risk management,2times,1-1 Representative concept of risk1-2 Risk management
technologies

Decision making theory under risks,3times,2-1 The Bayes#039 theorem2-2 The Expected utility theory
Financial engineering,6times,3-1 The Capital Asset Pricing Model3-2 Option pricing theory3-3 The arbitrage
theorem3-4 The Black-Scholes formula

Decision making methods for projects,3times,4-1 The decision tree analysis4-2 The real option approach
Comprehension check,1time,5 Comprehension check

[Course requirements]

Fundamental understanding of probability

[Evaluation methods and policy]

20% of scoreis vauated on attendance and discussion in classes, and 80% on reports.
[Textbooks]

[References, etc.]

Reference books
1.Ross, SM.: An Elementary Introduction To Mathematical Finance, Cambridge University Press, 19992.
Sullivan W.G.: Engineering Economy, Pearson, 2012

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 5F227 LJ73 G-ENGO02 5F227 LJ73

ColEE e Instructor's Graduate School of Engineering

(and course name, job title, | Professor, TAKAHASHI YOSHIKAZU
title in Structural Dynamics and department | Djsaster Prevention Research Ingtitute
English) of affiliation Professor,|GARASHI AKIRA
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Tue.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

This course deals with dynamics of structural systems and related topics, to provide the theoretical basisto
deal with the problems of vibration, safety under dynamic loads and health monitoring associated with
infrastructures. The students will study the dynamic response, properties of natural modes and methods of
eigenvalue analysis for multi-DOF systems. The topics on the numerical time integration schemes,
probabilistic evaluation of structural response to random excitation, and dynamic response control techniques
for structures are also studied.

[Course objectives]

(1) To aquire the knowledge on theories and principles of analysis of MDOF systems (2) Systematic
understanding of frequency-domain structural response analysis (3) Concept of analysis of numerical time
integration schemes (4) Understanding of fundamentals of the random vibration theory

[Course schedule and contents]

Introduction (1 week)
The fundamental concepts of structural dynamics and the scope of the problem to be treated are described,
and the outline of the theoretical framework of methodologies for analysisis overviewed.

Dynamics of Multi-Degree-Of-Freedom Systems (2 weeks)
Basic concepts, including the formulation of vibration model of multi-degree of freedom systems, eigenvalue
analysis, normal modes and modal analysis of linear systems and modeling of system damping, are described.

Frequency-Domain Analysis of System Response (1 week)

Methodology of response analysis of linear systems based on the concept of the frequency response function,
and the relationship between the frequency-domain analysis and time-domain response via Fourier integral,
mathematical operation and numerical procedure are described.

Numerical Time Integration (2 weeks)

Overview of the step-by-step time integration method used for numerical response analysisin the time
domain isfollowed by the implication and mathematical analysis of the characteristics of the integration
method, including stability and accuracy.

Random Vibration (6 weeks)

The methodology for stochastic modeling of inputs when the dynamic load on the structure can not be
deterministically specified is shown, and the concept, theory and method for probabilistic evaluation of the
dynamic response of the structures are described.
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Structural Response Control (2 weeks)
The concept of dynamic response control of structures, in particular the active control and semi-active control,
is described, and the standard theories for analysis and design are introduced.

Achievement Evaluation (1 week)
Students' achievements in understanding of the course material are evaluated.

[Course requirements]

Mechanical vibration (undergraduate level), Complex calculus (integration of analytic functions, Fourier
transform, etc.), Probability theory, Linear algebra

[Evaluation methods and policy]

Based on the results of afinal examination (90%), plus homework assignments (10%)

[Textbooks]

Not used; Class hand-outs are distributed when necessary.

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

There will be homework assignments at the end of most of the lectures.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 7F241 LJ73 G-ENGO02 7F241 LJ73

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor, KIMURA MAKOTO

title in Construction of Geotechnical Infrastructuresjand department | Graduate School of Engineering
English) of affiliation Professor,KISHIDA K1Y OSHI
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Fri.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Advanced construction technology of geo infrastructures, such as tunnel, large underground cavern,
foundation, culvert, retaining wall, is introduced and explained. And, the practical projects applied by the
advanced construction technology are also introduced.

[Course objectives]

To learn to the advanced construction technology and to propose the project and design through the advanced
construction technology.

[Course schedule and contents]

Guidance, Introduction of construction of geotechnical infrastructures,1time,Guidance, Introduction of
construction of geotechnical infrastructures

Geo-investigation and survey techniques,2times,Introduction of the advanced geo-infestation and survey
techniques. Explanation of inversion theory and technique.

Auxiliary mthods of mountain tunnel,2times,Introduction of NATM for construction of tunnel and
underground cavern. In addition, the role of auxiliary methods, auxiliary method for safety in tunnel
constrcution, axiliary methods for preservation of the surrounding environment are explained

Rock physics and its applications,2times, I ntroduction of the constitutive law of rock material and rock
physics (pressure solution) and its application fields, such as special projects of underground space, namely,
nuclear waste disposal, and Carbon Capture and Storage.

Field visit or special lecture,1time,Visit the construction field or invite special lecture who is the expert
engieer on the construction of geotechnical infrastructures.

Foundation,2times,Design and construction of piles foundation and steel pipe sheet piles
Culvert,2times,Design and construction of box type and arch type culverts

Retaining wall,2times,Design and construction of retaining wall

Examination of understanding,1time,

[Course requirements]

Soil mechanics, Rock mechanics

[Evaluation methods and policy]

Attendance and Report (20 %), Examination (80 %)

[Textbooks]

Not used
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[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Students should be reviewed the exercises which are learned at the class.

Other information (office hours, etc.)

Office hour will be explained at the guidance. Students can contact with professors as an e-mail.
kimura.makoto.8r@kyoto-u.ac.jp
kishida.kiyoshi.3r@kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 8F251 PB58 G-ENGO1 8F251 PB58

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Exercise on Project Planning and department | Associate Professor, SAWAMURA YASUO]
English) of affiliation
Target year Number of credits |2 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Practical training Language of nstruction| Japanese and English

[Overview and purpose of the course]

The purpose of this seminar isto bring out the self-initiative, the planning ability, the creativity of students.
From project and to practice, the students set up the goals of projects, go ahead with the projects by
themselves, and finally make the presentations of project results. Specifically, about the internship activities
in enterprises, the training activities in enterprises or universities at home and abroad, the planning and
operation of collaborative projects with citizen, the student makes the perfect plannings including the
purposes, the ways, the results and so on. For afinal, the students do practice, they write the reports and make
the presentations about the project results.

[Course objectives]

Goals are cultivating ability for self-initiative, planning and creativity.

[Course schedule and contents]

Course introduction: 1 time

Proposal of project: 6 times (by June)

Implementation of project: 12 times (from June to December)
Progress report: 1 time (by October)

Final report: 8 times (deadline for submission: early January)
Presentation: 2 times (early January)

[Course requirements]

Thereis no specific requirement for taking this course.

[Evaluation methods and policy]

Planning, implementation of project and reports are comprehensively evaluated.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Details are provided by adviser.

Other information (office hours, etc.)

Details are provided in the first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 5F261 LE73 G-ENGO02 5F261 LE73

Course title Instructor's Disaster Prevention Research I nstitute|
(and course name, job title, Professor,|GARASHI AKIRA

title in Earthquake Engineering/Lifeline Engineeringjand department | Graduate School of Engineering
English) of affiliation Associate Professor, FURUKAWA AIKO]
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Tue.4 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

This course deals with the mechanism and propagation characteristics of the seismic ground motion that often
greatly affects the urban society, in particular the wave generation in the earthquake fault and the ground
vibration analysis, and the elastic and elastoplastic response of the structures to the seismic ground motions.
The topics include the dynamic response characteristics of RC/steel structures, current seismic response
control technology, basic theory and technical development of lifeline earthquake engineering, thoretical
aspect of lifeline management and safety assessment |earned from past damage experience.

[Course objectives]

This course aims to provide students with the knowledge to comprehensively understand the flow from the
mechanism of earthquake occurrence and wave generation to ground motions and seismic characteristics of
structures including lifelines, as well asto acquire advanced earthquake-resistant technol ogies and risk
management methods for lifeline systems.

[Course schedule and contents]
Fundamental theory on seismology and earthquakes, 2 times

Fundamental theory on ground response analysis, 1 time
Probabilistic seismic hazard analysis, 1 time
Prediction of strong ground motions from scenario earthquakes, 1 time

Fundamental theories on dynamic response of nonlinear elastoplastic structural systems and representative
seismic design principles, 2 times

Seismic performance and seismic design of concrete structures,1 time,

Seismic isolation and seismic response control techniques for enhancement of seismic performance of
structures, 1 time,

Seismic retrofit and rehabilitation of existing structures,1 time,
Earthquake resistance of foundations and structures,1 time,

Earthquake resistance of underground structures,1 times,
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Earthquakes and Lifelines,1 time,
Earthquake Risk Management for Lifelines,1 time,

Achievement evaluation,1 time, achievements in understanding of the course material are evaluated.

[Course requirements]

None

[Evaluation methods and policy]

Attendance, assignments, etc. (about 50% of the points), and the final report (about 50% of the points) will be
comprehensively taken into account in the evaluation.

[Textbooks]

Not specified

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Instructions will be given as appropriate.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 7F263 LJ73 G-ENGO1 7F263 LJ73

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Professor, TAKAHASHI Y OSHIKAZU
title in Seismic Engineering Exercise and department | Djsaster Prevention Research Institute
English) of affiliation Associate Professor, GOTOU HIROY UKI
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Mon.4 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

This course provides the knowledge of simulation methods for earthquake engineering. Small groups of
students are exercised in the prediction of ground motion generated by a specified seismic fault and the
response analysis of structure selected by themselves considering soil-structure interaction.

[Course objectives]

At the end of this course, students will be required to have a good understanding of: - Prediction of ground
motion generated by a specified seismic fault - Dynamic response analysis of structures and foundation
(linear/nonlinear)

[Course schedule and contents]

1. Frequency domain analysis
Basics of Fourier transformation is introduced.

2. Modeling of structure - soil system and time domain analysis
Equation of motion of SR model is introduced and the integration method of the equation in time domainis
explained.

3-4. Exercise of linear seismic response analysis
Small groups of students are exercised in elastic modeling of structures and linear response analysisin time
domain and frequency domain.

5-7. Prediction of ground motion by empirical Green's function method
Empirical Green's function method is introduced to predict large earthquakes based on observed small
earthquakes.

8-9. Seismic analysis method of soil
Seismic analysis method of layered half-space based on equivalent linearization method is introduced.

10-11. Nonlinear seismic analysis method of structures
Nonlinear modeling of structures and the integration and iterative methods of the nonlinear equation of
motion in time domain are introduced.

12-14. Exercise of nonlinear seismic response analysis
Small groups of students are exercised in the prediction of ground motion generated by a specified seismic
fault and the nonlinear response analysis of structures and foundation.
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15. Achievement Check
All students give presentations and discussions.

[Course requirements]

Earthquake Engineering/Lifeline Engineering (10F261), Structural Dynamics (10F227)

[Evaluation methods and policy]

Based on the performance during the course (including homework) and the results of presentation and reports.

[Textbooks]

Not used; Class hand-outs are distributed when necessary.

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Students require to review and analyze in preparation for final presentations.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 6F267 LJ73 G-ENGO1 6F267 LJ73

Disaster Prevention Research Institute

Professor, NAKAKITA EIICHI

Disaster Prevention Research Institute
Course title Instructor's Associate Professor, SAYAMA TAKAHIRO]
(and course name, job title, Disaster Prevention Research Institute
title in Hydro-meteorologically based Disaster Preventionjand department | Associate Professor,Y AMAGUCHI KOSEI
English) of affiliation Disaster Prevention Research I nstitute

Program-Specific Associate Professor, Watanabe Satoshi

Disaster Prevention Research Institute

Assistant Professor,Y ukari Naka
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Mon.3 Class style Lecture Language ofinstrction Jappanese

[Overview and purpose of the course]

Technical theories of designing and real-time predictions, which combin

the city level.

well as water planning and management theory will be covered based on climate change, as well as changes
in water circulation and water environments associated with urbanization, and the impact of these on people
and society, as well as disasters. Not only the physical factors but also the probability statistics approach will
be covered, while using weather radars and satellite remote sensing information, on a scale from the global to

e hydrology and meteorology, as

[Course objectives]

on climate change as well as changes in water circulation and water envi

Learning about the technical theories of planning prediction and real-time prediction, which combine
hydrology and meteorology, as well as basin water planning and management theory will be covered based

urbanization and the impact of these on people and society and disasters.

ronments associated with

[Course schedule and contents]

"Observation and prediction of rainfall by radar (2 times)

will be provided, as well asrainfall estimation and rainfall prediction.
World heavy rain disasters, people/society and global warming (2 times)

and what countermeasures to take.

Hydrometeorological disasters and prevention (1 time)

systems for the prevention of disasters.

Hydrologic frequency analysis (2 times)

Up-to-date information on rainfall observations with advanced weather radars and satellite-mounted radars

Consideration of the impact of heavy rain disasters on people and society, taking as examples the flood
disasters that have occurred abroad. In addition, consideration will be given to how it is thought that global
warming affects how rain falls, how to confirm this scientifically, how to carry out flood control planning,

Recent cases of hydrometeorol ogical disasters that have occurred both in Japan and abroad are introduced,
and their characteristics are clarified. Additionally, alecture will be given on techniques, policies, and legal

A method to calculate the frequency of extreme events by the probabilistic statistical analysis of data on
hydrologica extreme values, such as the greatest torrential rainfall and flood of the year, will be presented.
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Using the actual data series on extreme values, various probability distributions will be applied, their fitness
will be evaluated, and the T annual probable hydrological value and its estimation accuracy will be obtained.

Hydrological and water quality analysis of urban rivers (2 times)

The explanation, analysis, and evaluation method of the rainfall outflow system in urban river basins (natural)
and water and substance outflow phenomena in water supply/sewerage systems (artificial) will be discussed.
In particular, the outflow phenomenon from the non-point pollution source and the impact on the river
environment will be described.

Flood control in urban areas and water environmental management (2 times)

Sewerage for urban flood control and the suppression effect of various facilities for the suppression of the
accompanying overflow as well as the actual situation of rainwater use will be introduced. In particular, the
necessity of real-time control of sewage pumping stations and storage facilities, and their effects and
limitations, will be described.

Operation of flood control dams and their effect (1 time)

Dams are a powerful method for controlling floods. Practical examples of the operation method of flood
control dams and the operation of dams at the time of floods in recent years will be introduced, and
improvements in the degree of safety by flood control dams will also be considered. Additionally, the
possibility of further improving the effect by using aflexible operation method combined with weather
forecasting will be covered.

Transmission of hydrometeorological information and flood hazard map (1 time)

Hydrometeorological information is transmitted using various media. The information route and
communication method from observation to actual evacuation/flood control activitieswill be introduced.
Thorough consideration will be given to the ideal state of an effective disaster prevention information system.

Test (1time)

[Course requirements]
Basic knowledge on hydrology and water engineering

[Evaluation methods and policy]
The results will be evaluated by combining regular tests and points given for class participation.

[Textbooks]
Not in particular.

[References, etc.]

Reference books
Not in particular.
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[Study outside of class (preparation and review)]

Review of basic knowledge on hydrology and water engineering

Other information (office hours, etc.)

The course is opened every other year. It will be opened in 2023.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO1 6F405 LE73 G-ENGO02 6F405 LE73

Course title Instructor's Graduate School of Management
(and course name, job title, | Professor,HIGO Y OUSUKE

title in Fundamental Geofront Engineering and department | Graduate School of Engineering
English) of affiliation Associate Professor,IWAI HHROMASA
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Tue.1 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

This course covers the physical, chemical, and mechanical properties of soils and rocks distributed on the
earth's surface, from land to seabed ground. It also covers problems related to disaster prevention, unsaturated
behavior, and structural design. The course aims to provide students with an understanding of pioneering
research in geotechnical and rock engineering, as well as the mechanical background and fundamental
theories that form the basis of such research.

[Course objectives]

The objective of this courseisto understand the mechanical background of the following engineering
problems.
Mechanical behavior of unsaturated soils and disaster prevention of levees, embankments, and slopes.
Engineering problems related to seabed ground engineering and mechanisms of submarine geo-disasters.
Groundwater flow and coupled problemsin rock mass and monitoring of slope deformation.

[Course schedule and contents]

Outline of earth structures, Unsaturated soil mechanics (2 times)
Roles of earth structures as an infrastructure. Unsaturated soil mechanics.

Damage of earth structures caused by rainfall and earthquake (1 time)
Case examples and their mechanisms of the damages of earth structures caused by rainfall and earthquake.

Methods to evaluate and improve stability of earth structures subjected to rainfall and earthquake (1 time)
Design methods of earth structures and their problems are outlined.

Engineering application of seabed ground (2times)
Explain topics related to the engineering utilization of seabed sediments, such as rare minerals and methane
hydrates in seabed deposits, and offshore wind energy.

Seabed geohazards and damage case studies (1time)
Submarine geohazards that can be expected to occur on the seabed are reviewed, with a particular focus on
tsunamis induced by seabed landslides.

The governing equations for groundwater flow in arock mass and methods of groundwater investigation and
permeability test will be explained.

An analytical model describing the permeability behavior of a discontinuous rock massin a coupled thermal-
hydraulic-mechanical-chemical field is also described, using a high-level radioactive waste repository as an
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example. (3times)

In addition, the latest monitoring methods to monitor slope deformation during heavy rainfall will be
explained. (1time)

Sitevisit, 1 time, Visit construction site relevant to the issues of this course.

Evaluation and feedback, 1 time, Evaluation of achievement by examination, and its feedback.

[Course requirements]

Undergraduate courses in geology, geotechnical engineering, and soil mechanics are desired.

[Evaluation methods and policy]

Performance grading will be provided based on examination. Attendance and quality of assigned reports, etc.
are considered.
The grade will be based on roughly 50% and 50% on examination and others, respectively.

[Textbooks]

Handouts will be distributed.

[References, etc.]

Reference books
References are indicated in the handout.

[Study outside of class (preparation and review)]

Fundamental knowledge of soil mechanics

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 5F415 LJ73 G-ENGO1 5F415 LJ73

Course title Instructor's Graduate School of Management
(and course name, job title, | Professor,Y AMAMOTO TAKASHI
title in Ecomaterial Design and department | Graduate School of Engineering
English) of affiliation Assistant Professor, TAKAYA SATOSHI
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Wed.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

L ecture on outline of impact of construntion materials to environment and influence on materials and
structures from environment. Discuss how to use materials sustainably. Keywords are concrete, steel,
composite materials, CO2, durability, recycle and reuse, life-cycle assessment.

[Course objectives]

To understand the limit of resources and effect of material use to environment. and to understand the basic
theory to make environmental-friendly infrastructures from the view point of materials use.

[Course schedule and contents]

Guidance, 1time,Object of the Course, Grading and Goals

product of materials and impact to environment,1time,Product of cement, steel, concrete CO2 product and its
influence

recycle and reuse of materials,3times,Recycle and reuse of steel, metals, concrete, asphalt, plastics
Technology development of construction materials

deterioration of concrete structures,1time,Mechanism of deterioration of concrete structures: carbonation, salt
attack, alkali-aggregate reaction Maintenance and retrofit methods

deterioration of steel structures,1time,Mechanism of deterioration of steel structures. corrosion, fatigue
Maintenance and retrofit methods

deterioration of composite structures,1time,Mechanism of deterioration of composite structures: Maintenance
and retrofit methods

life-cycle assessment of structures,1time,Life-cycle assessment of structures considering initial cost aswell as
mai ntenance cost

topics and discussion,2times,Recent topics on construction materials and discussion

presentation by students and discussion / feedback,4times,Presentation by students on the individual topics
Discussion on the topics. Feedback at the last class

[Course requirements]
Basic knowledge of construction materials, concrete engineering

[Evaluation methods and policy]

Reports (60%) and mini quizzes (40% including attendance) will be assigned, and the overall score will be
judged.
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[Textbooks]
NoO set text

[References, etc.]

Reference books
Instructed in class

[Study outside of class (preparation and review)]
Check the handouts. Additional studieswill also be instructed.

Other information (office hours, etc.)
Questions and discusions are welcome

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 6F462 LE73 G-ENGO01 6F462 LE73

Graduate School of Engineering
Professor, GOTOH HITOSHI
Graduate School of Engineering

Course title Instructor's Associate Professor, KHAYYER ABBAS]
(and course name, job title, | Graduate School of Engineering

title in Coastal Wave Dynamics and department | Professor,HARADA EIJI

English) of affiliation Graduate School of Engineering

Assistant Professor,|IKARI HIROY UK
Graduate School of Engineering
Assistant Professor,Y uma Shimizu

Target year Number of credits |2 Year/semesters | 2023/First semester

Days and periods| Fri.3 Class style Lecture Languageof instructioy Engllish

[Overview and purpose of the course]

Wave motion, which is the main driving force in coastal zone, is explained focusing on wave transformation
theory and computational fluid dynamics, and design for coastal structures of their engineering applicationsis
illustrated. Asfor the computational fluid dynamics for waves, methodology of free-surface wave based on
the Navier-Stokes equation, which has been significantly developed in recent years, is explained in detail.

[Course objectives]

Goal of this courseis adetailed understanding of fundamental of wave transformation theory and
computational fluid dynamics related to wave motion, and is also acquiring a design concept for coastal
structures as their engineering applications.

[Course schedule and contents]

Introduction:
The purpose and constitution of the lecture the method of the scholastic evaluation are explained.(1)

Conservation laws of fluid:
Fundamentals of fluid mechanics, liner / non-liner wave theories and numerical mathematics are explained.(4)

Modeling of surf zone dynamics:
Severa methodologies against free-surface wave including breaking waves (i.e. VOF, MPS, SPH) are
illustrated. Especially advanced approaches of MPS and SPH are explained in detail.(6)

Introduction of turbulence models:
Reynolds averaging models and large eddy simulation are outlined.(1)

Modeling of rock mound dynamics:
Method for tracking of armor blocks under high waves using Distinct Element Method is described.(2)

Achievement Confirmation:
Comprehension check of course contents.(1)
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[Course requirements]
Non. It is desiarable to have knowledge about hydraulics, fluid mechanics.

[Evaluation methods and policy]
Grading isbased on student’” s activities in lectures and written examination.

[Textbooks]

Computational Wave Dynamics by Hitoshi Gotoh, Akio Okayasu and Y asunori Watanabe 234pp, ISBN: 978-
981-4449-70-0

[References, etc.]

Reference books
non

[Study outside of class (preparation and review)]
The review after the class is necessary.

Other information (office hours, etc.)

If there are any questions, please send e-mail to the staff. This course will be offered in 2019.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 7F464 LJ73 G-ENGO1 7F464 LJ73

Graduate School of Engineering
Course title Instructor's Professor, TACHIKAWA YASUTO
(and course name, job title, Graduate School of Management
title in Hydrologic Design and Management and department | Professor,ICHIKAWA YUTAKA
English) of affiliation Graduate School of Engineering

Assistant Professor, TANAKA TOMOHIRO
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Fri.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Hydrologic design and real-time rainfall-runoff prediction methods are described. The frequency analysis of
hydrologic extreme values and the time series analysis of hydrologic variables are described, and then a
procedure to determone an external force for the hydrologic design are explained. Next, a physically based
hydrologic model which includes various processes of human activities for the hydrologic cycle is described.
A flood control planning and water resources management with the use of innovative hydrologic simulation
toolsis described. Then, A real-time rainfall runoff prediction method with the use of Kalman filter theory is
described.

[Course objectives]

The class aims to understand the probabilistic and statistical analysis of hydrologic variables to determine the
external force of hydrologic designs, applications of hydrologic simulations for hydrologic designs, and real-
time rainfall and runoff prediction methods for water resources management.

[Course schedule and contents]

Introduction,1time,A flood control planning and water resources planning are introduced.

Frequency analysis and hydrologic design,3times, The frequency analysis of hydrologic extreme valuesis
described. The methods to set the external force for the hydrologic design are explained.

Time series analysis and hydrologic design,2times, The time series analysis of hydrologic variablesis
described. The methods to devel op time series models, time serried data generation methods, spatiotemporal
variation of hydrologic variables and a random field model, disaggregation methods are explained.
Hydrologic modeling and predictive uncertainty ,2times,Hydrologic models which include the process of
human activities for the hydrologic cycle is described. Then, hydrologic predictive uncertainty is explained,
which isinevitable coming from model structure uncertainty, parameter identification uncertainty and model
input uncertainty. Especially, the relation between spatiotemporal scales of hydrologic modeling and model
parameter values is described.

Hydrologic modeling system,2times,A hydrol ogic modeling system which helps to develop complicated
hydrologic simulation models and its importance for aflood control planning is also described.

Watershed management for flood disaster,2times,Watershed management to mitigate flood disastersis
described. A cost-benefit analysis of flood control measures is discussed.

Real-time rainfall runoff prediction,2times,A real-time rainfall runoff prediction method with the use of
Kaman filter theory and a new filter theory is described.

Feedback of study achievement,1time,Feedback of study achievement is conducted.




[Course requirements]

Basic knowledge of hydrology, probability and statistics are required.

[Evaluation methods and policy]

Final report (100)

[Textbooks]

[References, etc.]

Reference books

Related URLs

(http://hywr.kuciv.kyoto-u.ac.jp/lecture/lecture.html)

[Study outside of class (preparation and review)]

Read the textbook and/or related documents in advance and work on assignments to improve understanding
of the lecture contents.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 6K016 LE73 G-ENGO02 6K016 LE73

Disaster Prevention Research Institute
Course title Instructor's Professor,UZUOKA RYOSUKE
(and course name, job title, Graduate School of Engineering
title in Computational Geotechnics and department | Associate Professor, SAWAMURA YASUOJ
English) of affiliation Disaster Prevention Research Institute

Associate Professor, UEDA KY OHEI
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Mon.1 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

The course provides students with the numerical modeling of geomaterials to predict the mechanical behavior
of geomaterials. The course will cover the nonlinear continuum mechanics and the governing equations for
multiphase geomaterials based on the theory of porous media. The fundamental constitutive models of
geomaterials including the elastic model, the elastoplastic models will also be presented. In addition,
numerical methods including FEM and FDM will be explained with some applications, such as, consolidation,
soil-structure interaction problems. Finally, students are required to do excises of numerical calculations.

[Course objectives]

Understanding the numerical modeling of multiphase geomaterials

[Course schedule and contents]

Nonlinear continuum mechanics 5times
Nonlinear continuum mechanics 1: Vector and tensor algebra, Kinematics (motion and strain tensors),
Concept of stresstensors
Nonlinear continuum mechanics 2: Balance principles, Objectivity and stress/strain rates, Constitutive laws

Governing equations (5 times)
Governing equations for fluid-solid two-phase materials: Conservation of mass, balance of linear momentum.
Constitutive models for soils, including elastic model, elastoplastic model (Cam-clay mode!).

Numerical methods and applications (3 times)
Numerical methods (FEM, FDM etc.)
Applications of finite element method

Exercises (2 times)
FEM analysis for two-phase mixture
Exercises and interpretations of the results
Presentation

[Course requirements]
Understanding on fundamental geomechanics
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[Evaluation methods and policy]
Assignments (100%)

[Textbooks]
Handout will be given.

[References, etc.]

Reference books
Handout will be given.

[Study outside of class (preparation and review)]
Handout will be given through® PandA’

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 5W001 LE73 G-ENGO02 5W001 LE73

Course title Instructor's Graduate School of Engineering

(and course name, job title,  KANKEI KYOIN

title in Structural Engineering for Civil Infrastructurejand department | Graduate School of Engineering
English) of affiliation Associate Professor, FURUKAWA AIKO]
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Thu.2 Class style Lecture Language of nstructiong Engllish

[Overview and purpose of the course]

Structural engineering problems related to planning, design, construction and maintenance of the
infrastructures are discussed. Topics concerning structural engineering and management are widelly taken up
including latest advanced knowledge and technology, future view and/or international topics. Special lectures
by extramural lecturers are carried out if necessary.

[Course objectives]

To grasp problems related to structural engineering and their specific solutions.
To understand applicability of advanced technologies and development prospects.

[Course schedule and contents]

Structural Materials, Structural Mechanics,4times,Steel materials, Concrete materials, mechanical behavior of
structures, Problems related to design, construction and maintenance

Applied Mechanics,1time,Numerical analysisfor structure performance evaluation

Earthquake and Wind Resistance of Structures,7times,Infrastructure and natural disaster, Trends of disaster
prevention technology, Problems related to Earthquake and wind resistant design

Maintenance of structure,3times,International technology, Scenario design, International technological
education and collaboration

[Course requirements]

Structural Mechanics, Wind Resistant Design, Construction Materials, Dynamics of Structures, etc.

[Evaluation methods and policy]

Coursework will be graded based on the reports.

[Textbooks]

The textbook is not required. Materials will be supplied by instructors.

[References, etc.]

Reference books
Supplemental text books will be introduced by instructors.

[Study outside of class (preparation and review)]

To review today's topics.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 7X311 LE77

Graduate School of Management
Professor,|ICHIKAWA YUTAKA

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor, TAKAHASHI YOSHIKAZU
title in Urban Infrastructure Management and department | Graduate School of Engineering
English) of affiliation Professor, TACHIKAWA YASUTO

Graduate School of Management
Professor,HIGO Y OUSUKE

Target year Number of credits |2 Year/semesters | >023/First semester

Days and periods Mon.3 Class style Lecture Languageof instructioy Engllish

[Overview and purpose of the course]

To build resilient and sustainable socia infrastructures against natural disasters, urban infrastructure
management, which isrelated to all fields of civil engineering, is the subject of this course. Through lectures
and group discussions, students will deepen their understanding of the impact assessment of natural disasters
on urban infrastructure, risk assessment, technical response, and social response in particular. Group work
and student presentations will be emphasized. In addition, to learn about disaster prevention and mitigation
activities not only in the public sector but also in the private sector, hands-on company activities will be
incorporated into the lectures.

[Course objectives]

Through lectures, group discussions, and company experiences, students will learn about impact assessment,
risk assessment, technical response, and social response to urban infrastructure, and deepen their
understanding of civil engineering as a comprehensive engineering discipline.

[Course schedule and contents]

1) Guidance / Introduction to Urban Infrastructure Management.

2) Hazard prediction and impact assessment 1: Impact and risk assessment of earthquakes on structures and
urban infrastructure, and technical and social responses to them.

3) Hazard prediction and impact assessment 2: Impact and risk assessment of floods and inundation on urban
infrastructure and technical and social responses to them.

4) Hazard Prediction and Impact Assessment 3: Impact and risk assessment of earthquakes and heavy rainfall
on geotechnical structures and urban infrastructure, and technical and socia responses to them.

5) Improve disaster resilience through advance planning (BCP, disaster insurance, legal system), response at
the time of disaster (disaster prevention information, disaster medical information), and post-disaster response
(recovery plan).

6) Description of group assignments. Group assignments will be made for comprehensive content common to
all lectures.

7) and 8) Group discussion.

Continue to 211




9) and 10) Presentation of group discussion results.
11) Introduction of Private Sector Disaster Prevention and Mitigation Initiatives
12), 13) and 14) Experience with disaster prevention and mitigation efforts in the private sector.

15) Presentation of internship results.

[Course requirements]

None

[Evaluation methods and policy]

L ecture reports (20%), presentations of group discussion results (40%), and internship results (40%) will be
evaluated comprehensively.

[Textbooks]

L ecture notes will be provided by the instructors.

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Instruct appropriately during the lecture.

Other information (office hours, etc.)

Contact address: tachikawa@hywr.kuciv.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 5X333 LE24

Disaster Prevention Research Institute
Course title Instructor's Professor, TATANO HIROKAZU
(and course name, job title, | Djsaster Prevention Research Ingtitute
title in Disaster Risk Management and department | Associate Professor, SAMADDAR  Subhajyoti
English) of affiliation Disaster Prevention Research Institute

Associate Professor,FUJIMI TOSHIO
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Wed.4 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

Natural disasters have low frequencies but high impacts. It is very important to make an integrated risk
management plan that consists of various countermeasures such as prevention, mitigation, transfer, and
preparedness. This class will present economic approaches to natural disaster risk management and designing
appropriate countermeasures.

[Course objectives]

Students are expected to understand fundamental ways of economic analyses of disaster prevention such as
economic valuation of disaster losses, decision making principle under risks, derivation of benefits of risk
management.

[Course schedule and contents]

Introduction to disaster risk management,1time,Introduction and Explanation of Course Outline, The Global
Trends of Natural Disasters

1. Decision making theory under uncertainty, 1time,Bayes#039 theorem, Expected utility function
Methods of disaster risk management,1time,Risk control and risk finance

Economic valuation of catastrophic risk mitigation,1time,Cost-Benefit analysis, conventional valuation
method, catastrophic risks and economic valuation of disaster mitigation

Risk perception bias, land-use and risk communication,2times,Risk perception bias, land-use model, risk
communication

Disaster risk finance,2times,Recent issues of risk finance market, reinsurance, CAT bond, roles of
government, derivatives

Risk curve and risk assessment, 1time,Fragility curve and risk assessment

General equilibrium analysis under disaster risk,1time,General equilibrium model under disaster risk
Macrodynamics under disaster risk,1time,GDP, economic growth

Disaster accounting,1time,Accounting systems

Exercise and presentation,2times, Students#039 exercise and presentation

Confirmation of the learning achievement degree, 1time,Confirmation of the learning achievement degree

[Course requirements]
Nothing
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[Evaluation methods and policy]

Evaluate mainly by the presentations in the class as well as end-of-term report, taking active and constructive
participation in the class into account.

[Textbooks]
Tatano,H., Takagi,A.(ed.):Economic Analysis of disaster prevention, Keiso pub.,2005 (in Japanese).

[References, etc.]

Reference books
Froot ,K.A.(ed) ldquoThe Financing of Catastrophic Riskrdquo, the University of Chicago Press Kunreuther
H. and Rose, A., ldgquoThe Economics of Natural Hazardsrdquo, Vol.1 amp 2, The International Library of
Critical Writingsin Economics 178, Edward Elgar publishers, 2004 Okuyama, Y ., and Chang, S.T.,(eds.)
IdguoM odeling Spatial and Economic Impacts of Disastersrdquo (Advancesin Spatial Science), Springer,
2004.

Related URLs

(No web site)

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 7F063 PJ58

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Practice in Infrastructure Engineering and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation
Target year Number of credits |2 Year/semesters gg%?gtgtrensive, Second

Days and periods| Intensive Class style Practical training

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

department.

To develop fundamental and practical understandings on Civil and Earth Resources Engineering and cultivate
problem-solving abilities, students are encouraged to attend a practical education and engineering program
offered by educational institutes such as universities, international and domestic associations. Students attend
aprogram under the instructions of academic supervisors. Programs are limited to the ones certified by the

[Course objectives]

To develop fundamental and practical understandings on Civil and Earth Resources Engineering and cultivate
problem-solving abilities by attending a practical education and engineering program offered by educational
institutes such as universities, international and domestic associations.

[Course schedule and contents]

all,1ltime,study practical knowledge.
,5times,
,6times,
,3times,

[Course requirements]

None

[Evaluation methods and policy]

Attendance and reports are comprehensively evaluated.

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG31 7U051 SE5S8

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Integrated Seminar on Infrastracture Engineering A jand department K ANKEI KYOIN

English) of affiliation

Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Fri.5 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

On the investigation of themes by the students, they make the presentation and discussion in English. The
themes are about the technology innovation of infrastructure on the international viewpoint, the ideal style of
infrastructure management, the standardization of project technology for internationalization, and about the
technology movement or the role of Japan in the world on the construction of infrastructure and the usage of
resource energy such as the development and utilization of international crust or resource energy.

[Course objectives]

Goals are to cultivate students ability for discussing research topic in English.

[Course schedule and contents]

Guidance, 1 time,

Preparation for presentation, 2 times,

Presentation on research and discussion, 10 times,
Submission of presentation materials, 2 times.

[Course requirements]

None

[Evaluation methods and policy]

Evaluation for each student is made comprehensively based on presentation, discussion and participation in
the classroom.

[Textbooks]

Not used

[References, etc.]

Reference books
None

[Study outside of class (preparation and review)]

Review the presentation contents in the seminar.

Other information (office hours, etc.)

Details will be provided in the guidance and first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENG31 7U052 SE5S8

Course title Instructor's Graduate School of Engineering

(and course name, job title,  KANKEI KYOIN

title in Integrated Seminar on Infrastracture Engineering B |and department | Graduate School of Engineering
English) of affiliation Associate Professor, KAWABATA Y UICHIROJ
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Tue.5 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

On the investigation of themes by the students, they make the presentation and discussion in English. The
themes are about the technology innovation of infrastructure on the international viewpoint, the ideal style of
infrastructure management, the standardization of project technology for internationalization, and about the
technology movement or the role of Japan in the world on the construction of infrastructure and the usage of
resource energy such as the development and utilization of international crust or resource energy.

[Course objectives]

Goals are to cultivate students ability for discussing research topic in English.

[Course schedule and contents]

Guidance,1time,

Preparation for presentation,2times,

Presentation on research and discussion,10times,
Submission of presentation materials,2times,

[Course requirements]

None

[Evaluation methods and policy]

Evaluation for each student is made comprehensively based on presentation, discussion and attendance.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Review the presentation contents in the seminar.

Other information (office hours, etc.)

Details will be provided in the guidance and first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 7U055 P58

Course title Instructor's

(and course A name, job title, | Graduate School of Engineering

title in Seminar on Infrastructure Engineering A |and department | Assnciate Professor, TAKEKAWA JUNICHI
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

This lecture focuses on the movement and content of the most advanced research at home and abroad on
Infrastructure Engineering. The students are individually instructed about the planning of study schedule, the
way of collecting datas, the way of doing the research and summarizing the results of research.

[Course objectives]

[Course schedule and contents]

,2times,
,6times,
,8times,
,6times,
,8times,

[Course requirements]

None

[Evaluation methods and policy]

Points are allocated for research activities such as a presentation at |aboratory seminars, domestic conferences,

international conferences, research paper presentation etc. Students are required to obtain the pointsin total
which are more than predefined points.

Students are required to get no less than 10 pointsin total for two years from M1 to M2, no less than 3 points
in each year.

1 point: Presentation at |aboratory seminar (only if supervisor agrees), oral presentation in the annual
meeting in the Society of Civil Engineers.

1 5point: Attending the lecture held by Academic Society (Certification is required), number of pointsis
determined by your supervisor in accordance to the level of difficulty for approval.

3 point : Presentation in English in international conference. If the papers are peer-reviewed, the points are
determined as journal papers (see below).

5 10 point: Fist author or coauthor of published and/or accepted journa papers (e.g., for Journal of Society
of Civil Engineers, ASCE Journal, etc.) (Number of pointsis determined by your supervisor depending on
level of journal and/or your contribution.)

Others: Exercise on project or training course (Number of pointsis determined by your supervisor). However,
the activities related to the other courses are not admitted, which are Exercise on Project Planning, Capstone
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Project, Internship on Infrastructure Engineering, Long-Term Internship, Practice in Infrastructure
Engineering or Practice in Urban Management.

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 7U056 PJ58

Course title Instructor's

(and course B name, job title, | Graduate School of Engineering

title in Seminar on Infrastructure Engineering B |and department | Assnciate Professor, TAKEKAWA JUNICHI
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

The students make the collection of data, study and summarize the research results about the specific themes
on Infrastructure Engineering. In addition, the students are individually instructed about the way of
presentation of research results through the presentations at the conferences at home and abroad, the ones at
laboratory and participation in training course.

[Course objectives]

[Course schedule and contents]

all,2times,Each supervisor navigates students thorough their presentations and discussion.
,6times,
,8times,
,6times,
,8times,

[Course requirements]

None

[Evaluation methods and policy]

Points are allocated for research activities such as a presentation at laboratory seminars, domestic conferences,

international conferences, research paper presentation etc. Students are required to obtain the pointsin total
which are more than predefined points.

Students are required to get no less than 10 pointsin total for two years from M1 to M2, no less than 3 points
in each year.

1 point: Presentation at |aboratory seminar (only if supervisor agrees), oral presentation in the annual
meeting in the Society of Civil Engineers.

1 5point: Attending the lecture held by Academic Society (Certification is required), number of pointsis
determined by your supervisor in accordance to the level of difficulty for approval.

3 point : Presentation in English in international conference. If the papers are peer-reviewed, the points are
determined as journal papers (see below).

5 10 point: Fist author or coauthor of published and/or accepted journal papers (e.g., for Journal of Society
of Civil Engineers, ASCE Journal, etc.) (Number of pointsis determined by your supervisor depending on
level of journal and/or your contribution.)

Others. Exercise on project or training course (Number of pointsis determined by your supervisor). However,
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the activities related to the other courses are not admitted, which are Exercise on Project Planning, Capstone
Project, Internship on Infrastructure Engineering, Long-Term Internship, Practice in Infrastructure
Engineering or Practice in Urban Management.

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO01 8U059 PJ58

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Internship on Infrastructure Engineering |and department | Associate Professor, SAWAMURA YASUO]
English) of affiliation

Target year Number of credits |4 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Practical training Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Through the long-term internship outside the university, the students can get the practical techniques, the way
of finding and solving the problems, the way of integrating the techniques, the way of summarizing the
results and making the presentation in each field of infrastructure engineering.

[Course objectives]

The students can understand research trend, society's needs, and their aptitude, through long-term job
experiences linked with future career.

[Course schedule and contents]

Course introduction: 1 time

Preparation for internship: 5 times

Implementation of internship: 14 times (longer than 3 months between August and December)
Preparation of final report: 8 times

Presentation: 2 times

[Course requirements]

None

[Evaluation methods and policy]

Writing plans, completing internship, final report and presentation are comprehensively evaluated.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Details are provided in the course.

Other information (office hours, etc.)

Details are provided in the first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENG31 7U060 PB58

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in ORT on Infrastructure Engineering and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstrctiony Japanese and English

[Overview and purpose of the course]

By practicing about the research themes on Infrastructure Engineering and making the presentations of the
research results at the conferences, the students can devel op the advanced specialities and the ability of
finding out the new fields of research. Also, the students get the practical ability which is necessary for
researchers and engineers. The students can participate in the conferences at home and abroad, in the
presentations of research at |aboratory, in some kinds of seminars, symposiums, lecture classes, internship to
the enterprises or research organizations at home and abroad. The director of the department and the
supervisor totally evaluate the reports made about these activities by the students.

[Course objectives]

[Course schedule and contents]

,2times,
,6times,
,8times,
,6times,
,8times,

[Course requirements]
None

[Evaluation methods and policy]

[Textbooks]
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(2)

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

Detailswill be provided in the guidance.

*Please visit KULASIS to find out about office hours.




Course number G-ENG31 7U064 PB58

Course title Instructor's

(and course A name, job title, | Graduate School of Engineering

title in Practice in Advanced Infrastructure Engineering A |and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation

Target year Number of credits |1 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Practical training

Language of nstruction| Japanese and English

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,3times,
,5times,
,2times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG31 7U065 PB58

Course title Instructor's

(and course B name, job title, | Graduate School of Engineering

title in Practice in Advanced Infrastructure Engineering B |and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation

Target year Number of credits |1 Year/semesters gg%?gtgtrensive, Second

Days and periods| Intensive Class style Practical training

Language of nstruction| Japanese and English

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,3times,
,5times,
,2times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 8F150 PJ58

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Long-Term Internship and department | Associate Professor, SAWAMURA YASUO]
English) of affiliation

Target year Number of credits |4 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Practical training Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Through the long-term internship outside the university, the students can get the practical techniques, the way
of finding and solving the problems, the way of integrating the techniques, the way of summarizing the
results and making the presentation in each field of urban management.

[Course objectives]

The students can understand research trend, society's needs, and their aptitude, through long-term job
experiences.

[Course schedule and contents]

Course introduction: 1 time

Preparation for internship: 5 times

Implementation of internship: 14 times (longer than 3 months between August and December)
Preparation of final report: 8 times

Presentation: 2 times

[Course requirements]

None

[Evaluation methods and policy]

Writing plans, completing internship, final report and presentation are comprehensively evaluated.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Details are provided in the course.

Other information (office hours, etc.)

Details are provided in the first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 8F253 PJ58

Course title Instructor's

(and course name, job title, Graduate School of Engineering

title in Capstone Project and department | Associate Professor, FURUKAWA AIK O]
English) of affiliation

Target year Number of credits |2 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Practical training Language of nstruction| Japanese and English

[Overview and purpose of the course]

The students plan and implement projects on various problems in the urban society by widely making use of
the basic knowledge which you have gotten in Undergraduate or Master Course. Actually, the students
simulate the actual problems for which you collect and analyze the data, and then evaluate the practice and
effect of projects. At the end, the students write the reports about a series of project results and make the
presentations about them.

[Course objectives]

Goals are to cultivate students' ability for planning, creativity and communication.

[Course schedule and contents]

Guidance,1time,

Plan projects,4times,

Implement projects,6times,

Analyze and evaluate projects,12times,
Discuss results,6times,

Presentation, 1time,

[Course requirements]

None

[Evaluation methods and policy]

Evaluation for each student is made comprehensively based on both report and presentation about the project,
and usual contribution of student to the project.

[Textbooks]

Non

[References, etc.]

Reference books
Non

[Study outside of class (preparation and review)]

Examine the project theme.

Other information (office hours, etc.)

Details will be provided in the first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 7F257 SJ58

Course title Instructor's

(and course A name, job title, | Graduate School of Engineering

title in Seminar on Urban Management A and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Seminar Language ofinstrction, Jappanese

[Overview and purpose of the course]

This seminar has the lectures about the movement and content of the most advanced research at home and
abroad on Urban Management Engineering.. Also, the teachers in this seminar instruct the students
individually about the planning of study schedule, the way of collecting datas, doing the research and
summarizing the results of research on the concrete and specific themes,

[Course objectives]

[Course schedule and contents]

,2times,
,6times,
,8times,
,6times,
,8times,

[Course requirements]

None

[Evaluation methods and policy]

Points are allocated for research activities such as a presentation at laboratory seminars, domestic conferences,

international conferences, research paper presentation etc. Students are required to obtain the pointsin total
which are more than predefined points.

Students are required to get no less than 10 pointsin total for two years from M1 to M2, no less than 3 points
in each year.

1 point: Presentation at |aboratory seminar (only if supervisor agrees), oral presentation in the annual
meeting in the Society of Civil Engineers.

1 5point: Attending the lecture held by Academic Society (Certification is required), number of pointsis
determined by your supervisor in accordance to the level of difficulty for approval.

3 point : Presentation in English in international conference. If the papers are peer-reviewed, the points are
determined as journal papers (see below).

5 10 point: Fist author or coauthor of published and/or accepted journal papers (e.g., for Journal of Society
of Civil Engineers, ASCE Journal, etc.) (Number of pointsis determined by your supervisor depending on
level of journal and/or your contribution.)

Others. Exercise on project or training course (Number of pointsis determined by your supervisor). However,

Continue to A@)l 1)




the activities related to the other courses are not admitted, which are Exercise on Project Planning, Capstone
Project, Internship on Infrastructure Engineering, Long-Term Internship, Practice in Infrastructure
Engineering or Practice in Urban Management.

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 7F259 SJ58

Course title Instructor's

(and course B name, job title, | Graduate School of Engineering

title in Seminar on Urban Management B and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Seminar Language ofinstrction, Jappanese

[Overview and purpose of the course]

The students make the collection of datas, research and summarize the research results about the concrete and
specific themes on Urban Management Engineering.. In addition, the teachersin this seminar instruct the
students individually about the way of presentations of research results through the presentations and
questions at the conferences at home and abroad, the ones at |aboratory and participation in lecture classes.

[Course objectives]

[Course schedule and contents]

,2times,
,6times,
,8times,
,6times,
,8times,

[Course requirements]

None

[Evaluation methods and policy]

Points are allocated for research activities such as a presentation at laboratory seminars, domestic conferences,

international conferences, research paper presentation etc. Students are required to obtain the pointsin total
which are more than predefined points.

Students are required to get no less than 10 pointsin total for two years from M1 to M2, no less than 3 points
in each year.

1 point: Presentation at |aboratory seminar (only if supervisor agrees), oral presentation in the annual
meeting in the Society of Civil Engineers.

1 5point: Attending the lecture held by Academic Society (Certification is required), number of pointsis
determined by your supervisor in accordance to the level of difficulty for approval.

3 point : Presentation in English in international conference. If the papers are peer-reviewed, the points are
determined as journal papers (see below).

5 10 point: Fist author or coauthor of published and/or accepted journal papers (e.g., for Journal of Society
of Civil Engineers, ASCE Journal, etc.) (Number of pointsis determined by your supervisor depending on
level of journal and/or your contribution.)

Others. Exercise on project or training course (Number of pointsis determined by your supervisor). However,

Continue to B(2)! | |




the activities related to the other courses are not admitted, which are Exercise on Project Planning, Capstone
Project, Internship on Infrastructure Engineering, Long-Term Internship, Practice in Infrastructure
Engineering or Practice in Urban Management.

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG32 7U201 SE5S8

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Integrated Seminar on Urban Management A |and department K ANKEI KYOIN

English) of affiliation

Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Fri.5 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

The students pick up the various types of influential elements on the development of urban society, and the
students make the collection and analysis of datas in detail about these elements by themselves. In addition,
on the basis of results of investigation and analysis, the students devel op the argument about the ideal style or
the future vision of urban society, and the students make the presentation and discussion in English about
these results each other.

[Course objectives]

Goals are to cultivate students ability for discussing research topic in English.

[Course schedule and contents]

Guidance, 1 time,

Preparation for presentation, 2 times,

Presentation on research and discussion, 10 times,
Submission of presentation materials, 2 times.

[Course requirements]

None

[Evaluation methods and policy]

Evaluation for each student is made comprehensively based on presentation, discussion and participation in
the classroom.

[Textbooks]

Not used

[References, etc.]

Reference books
None

[Study outside of class (preparation and review)]

Review the presentation contents in the seminar.

Other information (office hours, etc.)

Details will be provided in the guidance and first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENG32 7U203 SE58

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Integrated Seminar on Urban Management B |and department | Associate Professor, KAWABATA YUICHIROJ
English) of affiliation

Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Tue.5 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

On the investigation of themes by the students, they make the presentation and discussion in English. The
themes are about the urban policy on the world-wide viewpoint, the ideal style of urban management, the
standardization of project technology for internationalization, the project management such as the contract,
the tender, the management technology to country risk and so on, and about the problems on the structure of
urban society for internationalization such as the technology movement or the role of Japan in the world on
improving urban infrastructure.

[Course objectives]

Goals are to cultivate students ability for discussing research topic in English.

[Course schedule and contents]

Guidance,1time,

Preparation for presentation,2times,

Presentation on research and discussion,10times,
Submission of presentation materials,2times,

[Course requirements]

None

[Evaluation methods and policy]

Evaluation for each student is made comprehensively based on presentation, discussion and attendance.

[Textbooks]

Not used

[References, etc.]

Reference books
None

[Study outside of class (preparation and review)]

Review the presentation contents in the seminar.

Other information (office hours, etc.)

Details will be provided in the guidance and first lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO02 7U210 PJ58

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Practice in Urban Management and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation
Target year Number of credits |2 Year/semesters gg%?gtgtrensive, Second

Days and periods| Intensive Class style Practical training

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

To develop integrated and holistic understandings on Urban Management and cultivate problem-solving
abilities, students are encouraged to attend a practical education and engineering program offered by
educational institutes such as universities, international and domestic associations. Students attend a program
under the instructions of academic supervisors. Programs are limited to the ones certified by the department.

[Course objectives]

universities, international and domestic associations.

To develop integrated and holistic understandings on Urban Management and cultivate problem-solving
abilities by attending a practical education and engineering program offered by educational institutes such as

[Course schedule and contents]

[Course requirements]

None

[Evaluation methods and policy]

Attendance and reports are comprehensively evaluated.

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG32 7U216 PB58

Course title Instructor's

(and course ORT name, job title, | Graduate School of Engineering

title in ORT on Urban Management and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstrctiony Japanese and English

[Overview and purpose of the course]

By practicing the research themes on Urban Management and making the presentations of research results at
the conferences, the students can develop the advanced specialities, the ability of finding out the new fields of
research. Also, the students can get the practical ability which is necessary for researchers and engineers. The
students can participate in the conferences at home and abroad, the presentations of research at |aboratory,
some kinds of seminars and symposiums, lecture classes and internship to the enterprises or research
organizations at home and abroad. The director of the department and the supervisor totally evaluate the
reports made about these activities by the students.

[Course objectives]

[Course schedule and contents]

,2times,
,6times,
,8times,
,6times,
,8times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]
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ORT(2)

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

Detailswill be given in the guidance.

*Please visit KULASIS to find out about office hours.




Course number G-ENG32 7U224 PB58

Course title Instructor's

(and course A name, job title, | Graduate School of Engineering

title in Practice in Advanced Urban Management A |and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation
Target year Number of credits |1 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Practical training

Language of nstruction| Japanese and English

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,3times,
,5times,
,2times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG32 7U225 PB58

Course title Instructor's

(and course B name, job title, | Graduate School of Engineering

title in Practice in Advanced Urban Management B |and department | Associate Professor, TAKEKAWA JUNICHI
English) of affiliation

Target year Number of credits |1 Year/semesters gg%?gtgtrensive, Second

Days and periods| Intensive Class style Practical training

Language of nstruction| Japanese and English

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,3times,
,5times,
,2times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5A622 LJ15

Course title Instructor's Graduate School of Eng| neeri ng

(and course name, job title, Professor,Y ONEDA MINORU

title in Geohydro Environment Engineering, Adv. Jand department | Graduate School of Engineering
English) of affiliation Associate Professor,Y OKO SHIMADA
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Thu.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

With the theme of conservation of the geosphere environment and contamination countermeasures, lectures
are given on the current situation of surrounding groundwater both in Japan and abroad, sustainable
groundwater use from the viewpoint of groundwater quality, various global environmental problems related
to the geosphere environment, countermeasures, and so forth. In particular, geostatistics, which isafield of
spatia statistics, used as a method of investigating the contamination of soil among other things, will be
described in detail from its theoretical foundation to application. Additionally, the programming for analyzing
spatial datain geostatistics, and the programming method by Excel VBA through a numerical simulation
program related to groundwater pollution using Excel VBA will be explained.

[Course objectives]

Recognizing the importance of groundwater in Japan and abroad, understanding the basics of geostatistics for
estimating the spatial distribution of soil and groundwater contamination, and the foundation of numerical
simulation on groundwater pollution.

[Course schedule and contents]

Current state of domestic and overseas groundwater (1 time)
The usage situation of groundwater in Japan and abroad and its importance will be outlined.

Sustainable groundwater usage method (1 time)
Through examples of degradation of groundwater quality in the Kyoto basin, the method of sustainable
groundwater use will be outlined from a qualitative point of view.

Geosphere environment and global environmental issues (1 time)
In particular, the global environmental problemsin the geosphere environment will be outlined.

Introduction to VBA (1 time)
In particular, the programming method of Excel VBA that is necessary for numerical calculation in away that
is easy to understand by FORTRAN users will be outlined.

Introduction to geostatistics 1 (1 time)
The analysis procedure of spatial data by geostatistics and the method of datareview as the first procedure
will be outlined.

Introduction to geostatistics 2 (1 time)
The importance of the variogram as a statistical structure of the field and how to obtain it will be outlined.
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Introduction to geostatistics 3 (1 time)
The spatial distribution and the method of kriging to estimate its uncertainty will be outlined.

Introduction to geostatistics 4 (1 time)
The statistical processing method when thereis alot of data below the detection limit and overranged data
will be outlined.

Introduction to geostatistics 5 (1 time)
Cokriging and its ssmplified method for estimating the spatial distribution using several types of datawill be
outlined.

Introduction to geostatistics 6 (1 time)
A conditional simulation method as a simulation method considering spatial uncertainty and its usage will be
outlined.

Chemistry and simulation of soil and groundwater (1 time)
The fundamentals of chemistry to understand the relation between soil pollution and groundwater
contamination, as well as the method to simulate the change of groundwater quality will be outlined.

Introduction to groundwater simulation (4 times)
The basics of numerical simulations on groundwater contamination will be outlined.

[Course requirements]
Basics of linear algebra and probability statistics

[Evaluation methods and policy]

Evaluated by the average scores of about 10 reports. The themes of the reports will be given at some lectures.
The result of the average score should be 60 and above out of 100.

60 and above: Passed

59 and below: Failed
The score of the reports which are not submitted are evaluated as 0.

[Textbooks]

Not used
Handout will be given at each lecture.

[References, etc.]

Reference books
Others; to be recommended during class as necessary.

Related URLs
http://risk.env.kyoto-u.ac.jp/chiken/index.html
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[Study outside of class (preparation and review)]

Completely understand the contents of each handouit.

Other information (office hours, etc.)

In consideration of social conditions and so forth, there are cases where class items and contents may be
changed.
Please check KULASIS for the information of office hour!

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5A626 LJ24

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
S Environmental Health, Adv. and department | Associate Professor, MATSUDA TOMONARI
English) of affiliation

Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Tue.4 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Environmental factors and genetic factors are responsible for our health and diseases. This seminar has the
lecture on the relationships between environmental factors and our health. Also, Students make presentation
and discussion on the previous and recent environmental problems, with special emphasis on their relation
with health concerns.

[Course objectives]

Students learn about the fundamentals of environmental health and make use of the knowledge for the
development of related areas.

[Course schedule and contents]

Environment and health,2times,L ecture on the relationships between environmental factors and our health
Seminar on the previous and recent environmental problems,13times,Presentation and discussion on the
previous and recent environmental problems, with special emphasis on their relation with health concerns

[Course requirements]

None

[Evaluation methods and policy]

Points are allocated for the activities on the presentation and discussion.

[Textbooks]

Not used. To be introduced from time to time in the lecture.

[References, etc.]

Reference books
To beintroduced during class. To be introduced from time to time in the lecture.

[Study outside of class (preparation and review)]

If knowledge of high school biology isinsufficient, it might be considered desirable to review every time. No
particular preparations are necessary.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG03 5A632 LB24

Graduate School of Engineering
Professor, TAKAOKA MASAKI

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Associate Professor,OOSHITA KAZUY UKI
title in Urban Metabolism Engineering and department | Graduate School of Engineering
English) of affiliation Program-Specific Associate Professor, HARADA ~ HIROK

Graduate School of Engineering
Program-Specific Assistant Professor, OLESZEK Sylwiar|zabel

Target year Number of credits |2 Year/semesters | >023/First semester

Days and periods| Tue.3 Class style Lecture Language ofinstructiony English

[Overview and purpose of the course]

Much energy and resources are consumed to maintain various activities in urban city. Asthe result, various
environmental |oads such as exhaust gas, wastewater and waste generate and should be reduced to levels
natural environment can accept .To establish sustainable urban metabolism, concept, elements, control,
optimization and management of urban metabolism are explained.

[Course objectives]

To understand technological measures by learning about current trend and issue of urban metabolism and
related engineering principles.

[Course schedule and contents]

Class 1:Introduction (Takaoka)
Concept of urban metabolism and its system are explained.

Class 2-10: Elements of urban metabolic system (Takaoka: 6, Oshita: 1, Harada: 1, Oleszek:1)

Planning and selection of urban metabolic system, Transportation & collection, Engineering principles on
Recycling, Thermal recovery, Engineering principles on flue gas treatment and Landfill management are
explained.

Class 11-12: Hazardous Waste M anagement(Takaoka)
Treatment, disposal and management of hazardous waste are explained.

Class 13-14: Design of sewage treatment system in urban area (Oshita)

Properties and chemical compositions of sewage and sludge. Introduction and devel oping trend of sewage
treatment system. Elemental and heat balance analysis of sedimentation, aeration tank, anaerobic
fermentation and incineration.

Class 15:Feedback(Takaoka, Oshita, Harada, Oleszek)
We will answer/discuss about questions for the results of small tests and reports or the contents of lectures via
E-mall etc.
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[Course requirements]
It is desirable that students have aready learned Environmental plant engineering.

[Evaluation methods and policy]

Small tests and reports(70%)
Participation (30%)

[Textbooks]
Learning materials are delivered in class.

[References, etc.]
Reference books

[Study outside of class (preparation and review)]

Review the learning materials used in class.

Other information (office hours, etc.)

The order of lecture content can be changed. Questions about each class should be given to each faculty
member. Questions about overall class should be given to Professor Takaoka.

takaoka masaki.4w@kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5A643 LJ16

Graduate School of Engineering
Course title Instructor's Professor, Fujiwara Taku
(and course name, job title, Graduate School of Engineering
title in Environmental Microbiology, Adv. and department | Asociate Professor, NISHIMURA FUMITAKE
English) of affiliation Graduate School of Engineering
Associate Professor, HIDAKA TAIRA
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Mon.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

The roles of microorganisms in the environment and the utilization methods of them for environmental
purification are explained with state-of-the-art research findings. Besides, literature review and presentation
of the reviewing results are certainly required in order to understand latest research findings and application
to environmental engineering. The concrete contents are as follows; 1) Fundamental science: classification,
cultivation, function, gene and genetic analysis of microorganisms, growth rate and biological reaction
kinetics. 2) Application of environmental engineering: analyses with mathematical model and ssimulation, bio
assay and bio sensor, relationship between waterborne disease and microorganisms, relationship between
phytoplankton growth and hazardous substances production. Presentation and discussion about literature
review by the students are prepared.

[Course objectives]

To understand fundamental knowledge of microbiology, which can support environmental engineering.

To discuss current situation and challenges about application of microorganisms for solution of
environmental problem, and study with practice.

[Course schedule and contents]

(1) Basic of Environmental Microbiology: [1 time]

Introduction of this course: Objectives, composition, and basic of the environmental microbiology. How to
review the latest research results from literature, and presentation.

(2) Classification, Nomenclature, Cultivation, and Function of Microorganisms: [1 time]

(3) Microbial ecosystem structure and Microorganism community analysis by gene information: [2 times]
(4) Metabolism of microorganisms, and material transformation: [2 times]

(5) Mathematical model of microbial activity and numerical analysis by computer: [1 time]

(6) Environmental measurement and evaluation using microorganisms: [1 time]

(7) Waterborne diseases and microorganisms: [1 time]

(8) Phytoplankton growth and hazardous substances production: [1 time]

(9) Presentation and Discussion of each research subject: [3 times]
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(10) Keynote address by an up-and-coming specialist of microbiology: [1 time]
Final examination/ Learning achievement evaluation(1 time):

Feedback(1 time):

[Course requirements]

None

[Evaluation methods and policy]

Evaluation will be based on both one written examination and report & presentation of each research topic.

[Textbooks]

Materials for each lecture will be provided.

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Review with related literature is strongly recommended in order to understand broadly based knowledge and
to obtain useful information.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5F234 LB15

Graduate School of Engineering
Course title Instructor's Professor,| TOH SADAHIKO
(and course name, job title, | Graduate School of Global Environmental Studies
title in Water Sanitary Engineering and department | Professor,ECHIGO SHINY A
English) of affiliation Graduate School of Engineering

Assistant Professor, NAKANISHI TOMOHIRO
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Tue.2 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

The ultimate goal of this course is to understand Sanitary Engineering quantitatively. Students will learn
methods to quantify chemical and microbial risk in drinking water and realize concept and methods of risk
management and control.

[Course objectives]

To quantify chemical and microbial risk in drinking water and to realize methodol ogies of risk management
and control.

[Course schedule and contents]

Environmental risk and quantification (1 time; Itoh)
Introduction and goal of the class. Concept of Sanitation. Environmental risk and quantification. Safety of
drinking water and acceptable risk level.

Quantitative microbial risk assessment and management (5 times; Itoh)

Coexistence and competition between human and microbes. Quantitative microbial risk assessment (QMRA).
Comparison of the risk assessment and management methods between chemicals and microbes. Disability
adjusted life years (DALY S).

Risk assessment and control of hazardous chemicals (3 times; Itoh)
Risk assessment of hazardous chemicals. Drinking water quality standards. Derivation of drinking water
quality standards. The benchmark dose method.

Global burden of disease and itsindex (2 times; Nakanishi)
Disability-adjusted life years and its significance.

Perspectives of water treatment technology (3 times; Echigo)
Development of advanced water treatment processes. Water supply technology and its prospects. Water reuse
and health risk. Access to safe drinking water in developing countries and global burden of disease.

Feedback and summary (1 time; All the professors)
Feedback of assignments and summary.
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[Course requirements]
General understanding of water quality and water treatment process

[Evaluation methods and policy]
Evaluated by assignments.

[Textbooks]
Class handouts

[References, etc.]

Reference books
Itoh, S., Echigo, S.: Disinfection By-products in Water, GIHOUDOU SHUPPAN Co., Ltd., 2008 (in
Japanese).

Related URLs

(Datafor assignments will be at http://www.urban.env.kyoto-u.ac.jp)

[Study outside of class (preparation and review)]

Instruction will be given by the professors.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 7F400 PJ16

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Seminar on Urban and Environmental Engineering A Jand department | Assnciate Professor, OOSHITA KAZUY UK
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

Provide seminar assignments related to a wide range of problems in each educational field of environmental
engineering such as advanced research related to urban environmental engineering, actual problems requiring
solutions, examples of advanced activitiesin real society, and the specialization of each student deepen
discovery and understanding of problems from afield perspective. Acquire individual guidance from the
supervisor on the method of research investigation on issues, the method of collecting related information and
the method of writing paper. Students need to give reports and presentations, and discuss with supervisors.
Finally students must summarize their master's research in original research paper.

[Course objectives]

To understand the overall picture of the issues related to urban environmental engineering and to summarize
the master's research in original research paper.

[Course schedule and contents]

Issue 1 setting (1 time)
Set issue 1 on urban environmental engineering that each student studies.

Survey and progress report (1 time)
Each student conducts survey and research on selected task 1.

1st presentation (1 time)
Each student presents the contents of survey and research on task 1 to the teachersin charge and receives
guestions and evaluations.

Task 2 setting (1 time)
Set issue 2 on urban environmental engineering that each student studies.

Survey and progress report (1 time)
Each student conducts survey and research on selected task 2.

2nd presentation (1 time)
Each student presents the contents of research and research on problem 2 to the teachers in charge and
receives questions and evaluations.

Issue 3 setting (1 time)
Set issue 3 on urban environmental engineering to be studied by each student.
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Survey and progress report (1 time)
Each student conducts survey and research on selected task 3.

The 3rd presentation (1 time)
Each student presents the contents of research and research on problem 3 to the teachers in charge, and
receives questions and evaluations.

Task 4 Setting (1 time)
Set issue 4 on urban environmental engineering that each student studies.

Survey and progress report (1 time)
Each student conducts survey and research on selected task 4.

The 4th presentation (1 time)
Each student presents the contents of survey and research on task 4 to the teachersin charge and receives
guestions and evaluations.

Writing paper (3 times)
According to supervisor's guidance, each student summarizes the master's thesisin original research paper.

[Course requirements]

None

[Evaluation methods and policy]

Students must submit origina paper-style documents by the specified date (end of September), and the
supervisor comprehensively evaluates the activities at the seminar along with the evaluation of the documents.
If the student has aready published an original paper, he/she can submit it. This original paper must be peer-
reviewed, but it may be a peer-reviewed paper in conference proceedings. However, peer-reviewed abstracts
can not be accepted.

Students should submit this document as PDF file via PandA. The file name should include student's name
(in the order of first and last name, connect the first and last names with an underscore). For example,
"Kankyo_Taro.pdf".

[Textbooks]

Handout will be given accordingly.

[References, etc.]

Reference books
Handout will be given accordingly.

[Study outside of class (preparation and review)]

Good preparation and enough review are required.
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Other information (office hours, etc.)

Please check KULASIS for the information of my office hour.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 7F402 PJ16

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Seminar on Urban and Environmental Engineering B |and department | Assnciate Professor, OOSHITA KAZUY UK
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

Provide seminar assignments related to a wide range of problems in each educational field of environmental
engineering such as advanced research related to urban environmental engineering, actual problems requiring
solutions, examples of advanced activitiesin real society, and the specialization of each student deepen
discovery and understanding of problems from afield perspective. Acquire individual guidance from the
supervisor on the method of research investigation on issues, the method of collecting related information and
the method of writing paper. Students need to give reports and presentations, and discuss with supervisors.
Finally students must summarize their master's research in original research paper.

[Course objectives]

To understand the overall picture of the issues related to urban environmental engineering and to summarize
the master's research in original research paper.

[Course schedule and contents]

Issue 1 setting (1 time)
Set issue 1 on urban environmental engineering that each student studies.

Survey and progress report (1 time)
Each student conducts survey and research on selected task 1.

1st presentation (1 time)
Each student presents the contents of survey and research on task 1 to the teachersin charge and receives
guestions and evaluations.

Task 2 setting (1 time)
Set issue 2 on urban environmental engineering that each student studies.

Survey and progress report (1 time)
Each student conducts survey and research on selected task 2.

2nd presentation (1 time)
Each student presents the contents of research and research on problem 2 to the teachers in charge and
receives questions and evaluations.

Issue 3 setting (1 time)
Set issue 3 on urban environmental engineering to be studied by each student.

Continue to 211




Survey and progress report (1 time)
Each student conducts survey and research on selected task 3.

The 3rd presentation (1 time)
Each student presents the contents of research and research on problem 3 to the teachers in charge, and
receives questions and evaluations.

Task 4 Setting (1 time)
Set issue 4 on urban environmental engineering that each student studies.

Survey and progress report (1 time)
Each student conducts survey and research on selected task 4.

The 4th presentation (1 time)
Each student presents the contents of survey and research on task 4 to the teachersin charge and receives
guestions and evaluations.

Writing paper (3 times)
According to supervisor's guidance, each student summarizes the master's thesisin original research paper.

[Course requirements]

None

[Evaluation methods and policy]

Students must submit origina paper-style documents by the specified date (end of September), and the
supervisor comprehensively evaluates the activities at the seminar along with the evaluation of the documents.
If the student has aready published an original paper, he/she can submit it. This original paper must be peer-
reviewed, but it may be a peer-reviewed paper in conference proceedings. However, peer-reviewed abstracts
can not be accepted.

Students should submit this document as PDF file via PandA. The file name should include student's name
(in the order of first and last name, connect the first and last names with an underscore). For example,
"Kankyo_Taro.pdf".

[Textbooks]

Handout will be given accordingly.

[References, etc.]

Reference books
Handout will be given accordingly.

[Study outside of class (preparation and review)]

Good preparation and enough review are required.
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Other information (office hours, etc.)

Please check KULASIS for the information of office hour.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5F439 LE24

Graduate School of Engineering
Professor,Y ONEDA MINORU
Graduate School of Engineering

Course title Instructor's Associate Professor, MATSUDA TOMONARI
(and course name, job title, Graduate School of Global Environmental Studies|
title in Environmental Risk and department | Professor, TAKANO HIROHISA
English) of affiliation Graduate School of Engineering

Associate Professor,Y OKO SHIMADA
Agency for Health, Safety and Environment
Professor, MATSUI YASUTO

Target year Number of credits |2 Year/semesters | 2023/First semester

Days and periods| Wed.4 Class style Lecture Languageof instructioy Engllish

[Overview and purpose of the course]

Paying attention to the environment of children in particular, students themselves study, make presentation,
and debate about the environmental risk. Students learn the backgound, the actual situation, and the theory for
guantitative risk analysis through practice of investigation and discusion by themselves.

[Course objectives]

To understand or master the necessity of environmental risk analysis, its practical exampls, framework for
solving problems concerning to risk evaluation, technical and basic knowledge for environmental risk
analysis, and the way of thinking for risk analysis

[Course schedule and contents]

Introduction Framework of risk analysis,2times,Introduction of lecture and grading. Framework of risk
analysis for children of WHO.

Children and health risk,1time,1) Why children 2) Children are not little adults

Children and environmenta change,1time,3) The paediatric environmental and health history 4) Global
change and children

Air pollution,1time,5) Outdoor air pollution 6) Indoor air pollution

Lead and pesticide, 1time,7) Pesticides 8) Lead

Heavy metal,1time,9) Mercury 10) Other heavy metals

Various risk,1time,11) Noise 12) Water 13) Food safety

Chemicals,1time,14) Children and chemicals 15) Persistent Organic Pollutants

Tobacco and natural toxin,1time,16) Second-hand tobacco smoke 17) Mycotoxins, plants, fungi and derivates
Q;:(cupational risk and radiation,1time,18) Injuries 19) lonizing and non-ionizing radiations 20) Occupational
risks
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Respiratory diseases and cancer,1time,21) Respiratory diseases 22) Childhood cancer

Innume disorders and neural system,1time,23) Immune disorders 24) Neurobehavioral and
neurodevelopmental disorders

Endocrine system and environmental monitoring,1time,25) Endocrine disorders 26) Bio-monitoring and
environmental monitoring

evelopmental toxicity and indicators,1time,27) Early developmental and environmental origins of disease
28) Indicators

[Course requirements]

Not necessary in particular.

[Evaluation methods and policy]

Evaluation will be based on presentation (30%), assigned discussion (30%) and class performance (40%).
Class performance will be highly evaluated with active participation to discussions.

[Textbooks]

Handouts will be supplied.

[References, etc.]

Reference books
To beintroduced, if necessary.

[Study outside of class (preparation and review)]

Sincerely and fully prepare for the presentation and discussion.

Other information (office hours, etc.)

The contents may be changed according to the progress of lecture.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5F441 LJ16

Graduate School of Engineering
Professor,Fujiwara Taku
Graduate School of Engineering

Course title Instructor's Associate Professor,NISHIMURA FUMITAKE
(and course name, job title, | Graduate School of Engineering
title in Water Quality Control Engineering and department | Associate Professor,HIDAKA TAIRA
English) of affiliation Graduate School of Engineering

Assistant Professor, TAKEUCHI HARUKA
Graduate School of Engineering
Assistant Professor, NOMURA Y OQUHEI

Target year Number of credits |2 Year/semesters | 2023/First semester

Days and periods| Fri.2 Class style Lecture Languageof instructioy Engllish

[Overview and purpose of the course]

Water resource management from the points of both water quantity and water quality is described, for
example, mechanism of water pollution and history, and current conditions of water quality standard, Water
quality indexes and their analytical technologies including biological methods and instrumental analytical
technique are explained as well. Water and wastewater treatment technologies of physical, chemical and
biological processincluding energy and resource recovery are expound.

[Course objectives]

To understand management methods of water environment and evaluation of water environment condition.

To acquire technologies of water and wastewater treatment enough to apply them from the point of creation
of recycling-oriented society.

[Course schedule and contents]

Water pollution its history and Water quality standard(1 time):
Introduction of this class. Basic and major water pollution and their generation mechanism are explained,
and the history of water pollution and solution are introduced.

Water quality indexes and analysis(2 times)
Basic knowledge for Water quality indexes and their analysis including instrumental analysis are explained.

Water pollution and evaluation(5 times)

Water pollution characteristicsin rivers, lakes and sea, and countermeasures are explained. Behaviors of
recalcitrant organic compounds and emerging contaminants such as PPCPs(Pharmaceuticals and Personal
Care Products) and EDCs(Endocrine-Disrupting Chemicals) are explained, and their impacts on water
environment are expounded. Based on the understanding, watershed management is explained.

Water and wastewater treatment(5 times)

Basic countermeasure against water pollution is to remove the pollutants from the wastewater. Fundamental
technologies are introduced categorizing into physical, chemical, and biological processes, and each process
isexplained in detail. Disinfection and water reuse are also introduced from the points of chemicals
management.
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Resource recovery and system(1 time):
Resource recovery isimportant from the points of both creation of recycling-oriented society and prevention
of global warming. Technologies and systems accomplishing energy and resource recovery from wastewater
isintroduced and explained

Final examination/ Learning achievement evaluation(1 time):

Feedback(1 time):

[Course requirements]

None

[Evaluation methods and policy]

Evaluation will be based on one written examination.

[Textbooks]

Materials for each lecture will be provided.

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Review with related literature is strongly recommended in order to understand broadly based knowledge and
to obtain useful information.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5F446 LB15

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Associate Professor,FUJIMORI SHINICHIRO]
title in Atmospheric and Global Environmental Engineering, Adv. |and department | Graduate School of Engineering
English) of affiliation Assistant Professor, OSHIRO KEN
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Wed.2 Class style Lecture Language ofinstrctiony Japanese and English

[Overview and purpose of the course]

The contents of the lecture are as follows. (1) History of Global Warming problem, Radiative forcing, Green
house gas emission, Carbon cycle, Mechanism of Climate Change, Mitigation measures, Social and Natural
impact of Climate change (2) Mechanism of formation of Photochemical oxidant and Acid rain, Global scale
transportation of atmospheric pollutants, Deposition and its impact of air pollutants, control measure of air
pollution. Also, students make presentation and discussion on the related papers.

[Course objectives]

By the end of the course, students will be able to understand the mechanisms of climate change and air
pollution, and learn to solve the problems by themselves.

[Course schedule and contents]

Guidance, IPCC, Observation of a climate change ,1time,
Carbon cycle and response of climate,1time,

Impact of Climate Change,1time,

Climate change mitigation (1),1time,

Climate change mitigation(2),1time,

Climate change mitigation and possible side effects,1time,
Urban air pollution, transboundary transport of air pollution, and international measures,1time,
Literature review presentation,1ltime,

Literature review presentation(1),1time,

Literature review presentation(2),1time,

Literature review presentation(3),1time,

Literature review presentation(4),1time,

Literature review presentation(5),1time,

Literature review presentation(6),1time,

Achievement test,1time,

[Course requirements]

None

[Evaluation methods and policy]

Points are allocated for the quiz at every lectures, the presentation and discussion, report.
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[Textbooks]

Handout

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

The students are required to prepare for the presentation with sufficient time.

Other information (office hours, etc.)

Please check KULASIS for the information of office hour.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 7F449 SJ16

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Laboratory and Seminar on Urban and Environmental Engineering A and department | Associate Professor, OOSHITA KAZUY UK
English) of affiliation

Target year Number of credits |2 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Seminar Language ofinstrction, Jappanese

[Overview and purpose of the course]

Participate in internships at international organizations, or national and local governments, public
organizations, companies and overseas, overseas training that are carrying out environmental engineering
researches, investigations or projects. Submit reports and give presentations. In addition to the planning and
programs that teachers arrange, students can go internships applying to the programs of various organizations.

[Course objectives]
To conduct the internship and obtain

[Course schedule and contents]

Internship content determination (2 times)
Select internships where each student participates.

Research / Research (10 times)
Through internships, you gain professional knowledge and experience.

Report creation (2 times)
Report on experience gained by internship and submit.

Presentation (1 time)
In response to the teachers in charge, we will announce the content of the report and ask questions and

respond.

[Course requirements]
None

[Evaluation methods and policy]
The results will be evaluated comprehensively.
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[Textbooks]

Not used
Handout will be given accordingly.

[References, etc.]

Reference books
Handout will be given accordingly.

[Study outside of class (preparation and review)]

Follow the instructions of your supervisor.

Other information (office hours, etc.)

Please check KULASIS for the information of office hour.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 7F450 SJ16

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Laboratory and Seminar on Urban and Environmental Engineering B jand department | Associate Professor, OOSHITA KAZUY UK
English) of affiliation

Target year Number of credits |2 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Seminar Language ofinstrction, Jappanese

[Overview and purpose of the course]

Participate in internships at international organizations, or national and local governments, public
organizations, companies and overseas, overseas training that are carrying out environmental engineering
researches, investigations or projects. Submit reports and give presentations. In addition to the planning and
programs that teachers arrange, students can go internships applying to the programs of various organizations.

[Course objectives]

To

[Course schedule and contents]

Task assignment (1 time)
Set up the tasks that each student intends to investigate.

Research / Research (1 time)
Study and study on the tasks that have been set up and prepare presentation materials.

Presentation and question and answer (1 time)
In small classes, research presentation and question and answer are done.

Task assignment (1 time)
Set up the tasks that each student intends to investigate.

Research / Research (1 time)
Study and study on the tasks that have been set up and prepare presentation materials.

Presentation and question and answer (1 time)
In small classes, research presentation and question and answer are done.

Task assignment (1 time)
Set up the tasks that each student intends to investigate.

Research / Research (1 time)
Study and study on the tasks that have been set up and prepare presentation materials.

Presentation and question and answer (1 time)
In small classes, research presentation and question and answer are done.
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Task assignment (1 time)
Set up the tasks that each student intends to investigate.

Research / Research (1 time)
Study and study on the tasks that have been set up and prepare presentation materials.

Presentation and question and answer (1 time)
In small classes, research presentation and question and answer are done.

Task assignment (1 time)
Set up the tasks that each student intends to investigate.

Research / Research (1 time)
Study and study on the tasks that have been set up and prepare presentation materials.

Presentation and question and answer (1 time)
In small classes, research presentation and question and answer are done.

[Course requirements]

None

[Evaluation methods and policy]

The results will be evaluated comprehensively.

[Textbooks]

Handout will be given accordingly.

[References, etc.]

Reference books
Handout will be given accordingly.

[Study outside of class (preparation and review)]

Follow the instructions of your supervisor.

Other information (office hours, etc.)

Please check KULASIS for the information of office hour.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5F454 LB24

Course title Instructor's Agency for Health, Safety and Environment
(and course name, job title, Professor,HIRAI YASUHIRO

title in Systems Approach on Sound Material Cycles Society and department | Agency for Health, Safety and Environment
English) of affiliation Associate Professor,Y ANO JUNY A
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Mon.3 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

It has been amajor political/ social issue to establish a Sound Material-Cycle Society to save the resources
and protect the environment. This course mainly covers the following topics:

1) History, current status, and the prospect of waste issues and establishing a sound material-cycles society.
2) Basic concepts and current conditions/ challenges of the following items: The Basic Law for Establishing
the Material Cycles Society and the Basic Plan for accomplishing it; Containers and Packaging Recycling
Law; Home Appliance Recycling Law; End-of-Life Vehicle Recycling Law and others.

3) Basic concept and application of material flow analysis (MFA) and life cycle assessment (LCA). MFA and
LCA areimportant to grasp the whole flow of resource use, product consumption, recycling, and disposal of
waste.

Along with the above topics, source origin, behavior, and decomposition of persistent organic pollutants,
which should be inevitably linked to the realization of a Sound Materia-Cycle Society, will also be discussed
in the class.

[Course objectives]

The goals of this class are as follows;

To understand the systems and technol ogies for the formation of a sound material-cycles society.

To understand the basics and current status of recycling systems and issues related to food loss and waste,
packaging and containers, plastic resource recycling, end-of-life vehicles, and waste electrical and electronic
equipment.

To understand the concept of material flow analysis.

To be able to conduct alife cycle assessment.

To understand the basic concept of multi-media environmental fate model (Fugacity model) of chemical
substances.

To understand the source, fate, and management of persistent organic pollutants (POPS).

[Course schedule and contents]

. The Fundamental Law and Plan for Establishing a Sound Material-Cycles Society (Hirai)
. Food Loss and Food Waste (Y ano)

. Packaging and Containers Waste (Y ano)

. Resource Circulation Strategy for Plastics (Y ano)

. End of Life Vehicles (Yano)

. E-Waste (Hirai)

. Material Flow Analysis and Life Cycle Thinking (Y ano)

. Data Reconciliation Method for MFA (Hirai)

. Life-Cycle Assessment: Goal and Scope Definition (Hirai)

0. Life-Cycle Assessment: Inventory Analysis (Hirai)
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11. Life-Cycle Assessment: Impact Assessment (Hirai)

12. Life-Cycle Assessment: Interpretation, Case Studies (Hirai)
13. Environmental Fate Model for Chemicals: Basics (Hirai)

14. Environmental Fate Model for Chemicals: Application (Hirai)
<<Fina examination>>

15. Feedback (Hirai)

[Course requirements]

Solid Waste Management

[Evaluation methods and policy]

The evaluation will be based on an examination (60 points), quizzes (20 points), and assignments (20 points).

[Textbooks]

Not used
Not specified. Materials and references will be distributed when needed.

[References, etc.]

Reference books
Introduced during class
Additional resources will be introduced during the class.

[Study outside of class (preparation and review)]

After class, answer the quiz questions posted on PandA to confirm that you have understood the lecture
content. Review the materials and references distributed. Specific instructions, if any, will be given in class.

Other information (office hours, etc.)

Refer to KULASIS for office hours.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5F456 LE16

Graduate School of Global Environmental Studies
Course title Instructor's Professor,ECHIGO SHINY A
(and course I name, job title, Graduate School of Engineering
title in New Environmental Engineering |, Adv. |and department | Associate Professor,NISHIMURA FUMITAKE
English) of affiliation Graduate School of Asian and African Area Studies|
Associate Professor, HARADA HIDENORI
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Mon.5 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

This course provides various kinds of engineering issues related to the water environment in English, which
cover fundamental knowledge, the latest technologies and regional application examples. These lectures,
English presentations by students, and discussions enhance English capability and internationality of students.
The course is conducted in simultaneous distance-learning from Kyoto University, or from remote lecture
stations in University of Malaya, and Tsinghua University of China. For the distance-learning, a hybrid
system is used, which consists of prerecorded lecture VIDEO, VCS (Video conference system) and SS (slide
sharing system).

[Course objectives]

Each student is requested to give a short presentation in English in the end of the course. The students will
understand the present circumstance of environments in the world, and the students may improve their
English skill and international senses through these lectures, presentations, and discussions.

[Course schedule and contents]

Guidance & Self Introduction of Students + Lecture: From Ecotoilets to Ecotowns  Shimizu)
Anaerobic Technologies for Wastewater Treatment(Prof. Shaliza, University of Malaya)

Wastewater Treatment Plant: Case Study in China, Biological Nutrient Removal (BNR) (Prof. Wen,
Tsinghua University)

Development of Wastewater Treatment Technologies: History and Recent Trends in Japan (Nishimura)
Water Supply in Malaysia: Challenngeis and Oppurtunities(Prof. Faridah, University of Malaya)

Treatment Technologies (Practical & Advanced Technology |): Membrane Technology (MT) (Prof. Huang,
Tsinghua University)

Advanced Oxidation Processes (Prof. Zhang, Tsinghua University)
Current Issues in Drinking Water Treatment in Japan (Echigo)
Student Presentations /Discussions | (all)

Student Presentations /Discussions |1 (all)

Continue to 1(2)1 | L




Student Presentations /Discussions |11 (all)

[Course requirements]

General understanding of water environmental issues

[Evaluation methods and policy]

Evaluated by class attendance, Q& A and presentation.

[Textbooks]

Class handouts

[References, etc.]

Reference books
Introduced in the classes

[Study outside of class (preparation and review)]

The students should study the PPT file used in the lectures. Students also need to enough literature review
and related prior to their presentation.

Other information (office hours, etc.)

PowerPoint slides are main teaching materials in the lectures, and their hard copies are distributed to the
students. In addition, alist of technical terms and difficult English wordsis given to the students with their
explanation and Japanese tranglation.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5F458 LE16

Graduate School of Engineering
Course title Instructor's Professor, TAKAOKA MASAKI
(and course 1 name, job title, Graduate School of Engineering
title in New Environmental Engineering 11, Adv. |and department | Associate Professor, FUJIMORI SHINICHIROJ
English) of affiliation Graduate School of Engineering
Associate Professor, OOSHITA KAZUY UKI
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Mon.5 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

The course is conducted in simultaneous distance-learning from Kyoto University, or from remote lecture
stationsin University of Malaya, and Tsinghua University. For the distance-learning, aZoom system is used.
The students are requested to give a short presentation in English in the end of the lecture course. This course
may improve students' English skill and international senses through these lectures, presentations, and
discussions.

The course provides various kinds of engineering issues related to atmospheric environment, climate change
and solid wastes management in English, which cover fundamental knowledge, the latest technologies and
regional application examples. These lectures, English presentations by students, and discussions enhance
English capability and internationality of students.

[Course objectives]

This lecture expects students to freely discuss environmental issues on air and solid wastes with international
researchers and students in English. For this purpose, the course encourages the students to conduct self-study
for following up each lecture's contents, and requests them to enhance their capabilities by preparations on
issues related to water environment.

[Course schedule and contents]

All classes are provided using Zoom.

No.1
Globa warming and Low carbon society  Assoc. Prof. Fuimori, Kyoto University

No.2
Atmospheric diffusion and modeling (Prof. S Wang, Tsinghua University)

No.3
Air Pollution, Its Historical Perspective from Asian Countries (11), Malaysia (Assoc. Prof. Nasrin
Aghamohammadi, University of Malaya)

No.4
Air Pollution, Its Historical Perspective from Asian Countries (I11), Japan (TBA, Kyoto University)

No.5
Student Presentations /Discussions | (al)
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Introduction to Municipa Solid Waste (MSW) Management in Malaysia (Assoc. Prof. Fauziah Shahuk
Hamid, University of Malaya)

No.7
Solid Waste Management, Case Study in China (Assoc. Prof. Lu  Wenjing, Tsinghua University)

No.8
Solid Waste Management, Case Study in Japan (Prof. Takaoka, Kyoto University

No.9
Solid Waste Management, Case Study in Malaysia (Assoc. Prof. Noor Zalina Mahamood, University of
Malaya)

No.10
Student Presentations /Discussions |1 (all)

No.11
Student Presentations /Discussions 111 (all)

No.12:Feedback
We will answer/discuss about questions for the results of small tests and reports or the contents of lectures via
E-mail etc.

[Course requirements]

None

[Evaluation methods and policy]

Evaluate by class attendance(40%), and presentation and Q& A (60%).

[Textbooks]
Not used

[References, etc.]

Reference books
Introduced during class
To be announced at the class.

[Study outside of class (preparation and review)]
Preparation homework is not required, but homework is recommended to follow up each lecture's contents.

Other information (office hours, etc.)

A lecture (16:30 - 18:30) is 120 min.
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A student presentation is 130 min.

PowerPoint slides are main teaching materials in the lectures, and their hard copies are distributed to the
students. In addition, alist of technical terms and difficult English words is given to the students with their
explanation and Japanese trandlation.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5F461 LJ77

Ingtitute for Integrated Radiation and Nuclear Science
Associate Professor, FUIKAWA YOUK O]

Course title Instructor's Institute for Integrated Radiation and Nuclear Science
(and course name, job title, | Associate Professor, FUKUTANI SATOSHI

title in Nuclear Environmental Engineering, Adv.|and department | Ingitute for Integrated Radiation and Nuclear Science
English) of affiliation Assistant Professor,|KEGAMI MAIK O]

Ingtitute for Integrated Radiation and Nuclear Science
Assistant Professor,SHIBAHARA YUJI

Target year Number of credits |2 Year/semesters | >023/First semester

Days and periods| Thu.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

V arious wastes are generated from the use of nuclear energy, one of the key technologies to overcome the
global warming, and the associated industrial activity. This course isinended to understand the type and
origin of radioactive wastes, as well as the management, treatment, and final disposal of these wastes, from
the viewpoint of environmental engineering.

[Course objectives]

By providing the students with the knowledge on various radioactive wastes generated by the use on neclear
energy as well asthe radiological risk of such wastes, the course will enable the students to consider the
future of nuclear industries based on their own judgement.

[Course schedule and contents]

Course Introduction ,1time,Course I ntroduction

Nuclear disaster action program,1time,uclear disaster action program

Nuclear reactors,1time,Nuclear reactors

Treatment of liquid radioactive waste, 1time, Treatment of liquid radioactive waste

Treatment of gaseous and solid radioactive waste, 1time, Treatment of gaseous and solid radioactive waste
Legidlation of radioactive wastes, 1time,Legislation of radioactive wastes

Decomissining and clearance, 1time,ecomissining and clearance

Radiological risk,1time, The risk of radiation exposure, history of radiation dose limit set by international
organizations, and dose limit under different situations are discussed

Fukushima Daiichi Nuclear Power Plant (F1) accident and nuclear disaster prevention,1time,Discuss the
relation between the eventsin F1 and the radiation dose in the environment as well as pollution of
environment. The evacuation activity conducted in Fukushima and the related |essons are summarized.
Problems of designated waste, 1time,In the aftermath of the F1 accident, municipal solid waste contaminated
with radioactive cesium has been produced in 12 Prefectures, some of these wastes were classified as
designated wastes (DSW). The concept of DSW is compared with that of conventional radioactive wastes.
Geological disposal of high level radioactive wastes (HLW) and the safety assessment ,1time,Inventory, the
method of disposal (critical path and nuclides), philosophy of radiological protection, etc. are discussed.
Behavior of radionuclides in the environment and mathematical modeling of nuclide migration,1time,
Behavior of radionuclides in the geosphere has governing effect on the safety of geological disposal of HLW.
The behavior based on the chemical characteristics of each nuclides and mathematical modeling of their
behavior are discussed.

Behavior and qualitative/ quantitative analysis of radionuclides in the environment,1time,Behavior and
qualitative/ quantitative analysis of radioactive Cs, Co, Sr, I, Se, U, Pu and Rain the environment, and events
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of radioactive pollution of the environment in the past, are introduced.

Therisk of radiation and the society,1time,After the F1 accident, the risk of radiation has drawn intense
attention from citizens. The risk communication methodology to facilitate the understanding of radiation is
discussed.

Discussion with /between students, 1time,Discussion on issues such as lifestyle in the contaminated
environment (under existing exposure situation), whether residents should return to the contaminated areas,
and how to deal with siting problems of final disposal of HLW, etc..

[Course requirements]

Basic knowledge on health physics, chemistry and earth science.

[Evaluation methods and policy]

Attendance to the lecture plus report

[Textbooks]

Related papers etc. will be distributed in each lecture.

[References, etc.]

Reference books
Related literature will be notified in each lecture.

Related URLs

(None)

[Study outside of class (preparation and review)]

NOt specified.

Other information (office hours, etc.)

None

*Please visit KULASIS to find out about office hours.




Course number G-ENGO3 6F468 SJ16

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Environmental Organic Micropollutants Analysis Lab. jand department | Associate Professor, MATSUDA TOMONARI
English) of affiliation

Target year Number of credits |2 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Seminar Language ofinstrction, Jappanese

[Overview and purpose of the course]

Thereisincreasing concern about proper risk evaluation and management of hazardous chemicals such as
dioxins and endocrine disruptors. To manage this problem, it is necessary to understand analytical methods
and toxicity of those hazardous chemicals. In this class, lectures and experiments will be carried out about
chromatography, bioassays and mass spectrometry.

[Course objectives]

Understand about principle and practical techniques of chromatography. Understand about principle of
severa bioassays.

[Course schedule and contents]

HPL C -How to separate it-,3times,Learn about principle and practice of HPL C separation. How do you
choose columns, solvents and detectors? How to improve peak separation?

Fractionation and Purification by using HPL C,3times,Learn about practical techniques of fractionation and
purification using HPLC.

LC/MS/IMS,5times,Learn about principle and practice of LC/MS/M S analysis. Understand about 3 different
scan modes, full scan, daughter scan and MRM. How to make an analytical method in arefined way for
substances of your interest.

Bioassays,4times,L ecture about several bioassays which are used for evaluation of environmental toxicity,
and discuss about how to identify toxic compounds in environment by using HPL C in combination with

bioassays.

[Course requirements]

None

[Evaluation methods and policy]

Itisrequired to attend all 3 days for lectures and experiments. Attendance and reports are considered for
grading.

[Textbooks]

Handouts are distributed.

[References, etc.]

Reference books
Daniel C. Harris:  Quantitative Chemical Analysis ISBN-13: 978-1-4292-3989-9
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[Study outside of class (preparation and review)]

We hope active participation of students. It iswelcome that patticipants additionally try to analyze the sample
their own interest.

Other information (office hours, etc.)

Thisintensive course is useful especially for students who usually use or intend to use HPLC and LC/IMS/MS
for their research.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 6F470 SB16

Graduate School of Engineering
Professor, TAKAOKA MASAKI
Graduate School of Global Environmental Studies

Course title Instructor's Professor, ECHIGO SHINY A
(and course name, job title, | Graduate School of Engineering
title in Advanced Enivironmental Engineering Lab. Jand department | Professor,I TOH SADAHIKO
English) of affiliation Graduate School of Engineering

Professor,Y ONEDA MINORU

Part-time Lecturer,Y ASOJMA MAKOTO

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periodsf Mon.3,4 Class style Seminar Languageof instructioy Engllish

[Overview and purpose of the course]

Analytical methods to characterize environmental samples are learned through practical training including
Site visits to other research institutes or analytical companies.

[Course objectives]
To promote your own research by learning each analytical method with awide vision

[Course schedule and contents]
Some lectures from companies might be provided using Zoom etc.

1. Guidance and Safety Education: Ito
The content of subject and safety education for the following experiment are explained.

2-3. Quantitative analysis of elements: Y oneda + Nippon Instruments Corporation
The principle of multielement analysisis explained and practical training of ICP-AES or ICP-MS machineis
conducted.

4-5. Gas and Liquid Chromatography: Shimadzu corporation.
The principle of Gas and Liquid Chromatography is explained.

6-7. Qualitative analysis of elements: Takaoka + Rigaku
The principle of X-ray based methods is explained and practical training of one or two X-ray based machineis
conducted.

8-10.Qualitative and quantitative analysis of organic compounds:Echigo, Y asojima

Qualitative and quantitative analysis of organic compounds such as mass spectrometry is explained and
practical

training of LC-MS etc. is conducted.

11. Bioassey: Hiyoshi Corporation
Qualitative and quantitative analysis of toxic compounds by bioassey is explained.

12. Making reports
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Thistimeisfor making reports.

13-14.Site visit(Shimadzu Corporation. Shimadzu techno-research inc., Horiba Ltd.)
Site visit to research ingtitute or analytical company

15. Feedback
Questions about reports etc. in each class from students will be answered by e-mail etc.

[Course requirements]

None

[Evaluation methods and policy]

Attendance at the class(50%) and report subjects(50%) are eval uated.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Students are required to study on each of topics after lecture by using the materials distributed.

Other information (office hours, etc.)

Because analytical devices are limited, we may restrict the number of students.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 7F472 SJ16

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Seminer on Practical |ssuesin Urban and Environmental Enginering jand department | Associate Professor, OOSHITA KAZUY UK
English) of affiliation

Target year Number of credits |2 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Seminar Language ofinstrction, Jappanese

[Overview and purpose of the course]

Acquire practical knowledge and ability required for researchers and engineersinvolved in environmental
engineering and environmental management. Specifically, participate in seminar series or symposium
designated by major, conducted by international organizations, government, local governments, private
enterprises, research institutes, NPOs and other practitioners/ researchers.

[Course objectives]

To

[Course schedule and contents]

Task assignment (1 time)
Select an academic society that will make a research presentation, and set a task.

Research / research (5 times)
Investigate and research on the set issues.

Presentation of research (1 time)
Do research presentations at academic societies etc.

Task assignment (1 time)
Select an academic society that will make a research presentation, and set atask.

Research / research (5 times)
Investigate and research on the set issues.

Presentation of research (1 time)
Do research presentations at academic societies etc.

Report creation (1 time)
We prepare areport that summarizes the contents released at academic societies, etc. and submit.

[Course requirements]
None
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[Evaluation methods and policy]

Submit areport describing the achievement record (participation in seminars and symposia etc), and credit
the unit by comprehensive evaluation by the department head and academic supervisor.

[Textbooks]

Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Follow the instructions of your supervisor.

Other information (office hours, etc.)

Detailswill be given at the guidance.
Please check KULASIS for the information of office hour.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 7P475 PB16

Course title Instructor's

(and course ORT name, job title, | Graduate School of Engineering

title in ORT on Urban and Environmental Engineeringjand department | Assnciate Professor, OOSHITA KAZUY UK
English) of affiliation

Target year Number of credits |2 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstrctiony Japanese and English

[Overview and purpose of the course]

Practicing research subjects related to urban environmental engineering and academic presentations of
research results to cultivate advanced expertise and ability to develop new research fields and acquire the
practical ability required as researchers and engineers . Specifically, we will hold research presentations at
academic conferences and laboratory seminars held in Japan and abroad, participate in various seminars /
symposia/ workshops, participate internships at companies and research institutes in Japan and oversess.

[Course objectives]

To

[Course schedule and contents]

Contents determination (1 time)
Select seminars, academic presentations, internship etc. where each student participates.

Research / Research (13 times)
Acquire specialized knowledge and experience through seminars, academic presentations and internships.

Report creation (1 time)
Seminar, conference presentation, internship etc, under the guidance of the teacher in charge, submit it asa
report.

[Course requirements]

None

[Evaluation methods and policy]

The department head and the supervisor instructor will comprehensively evaluate the record describing the
achievement record, thereby crediting the unit.

[Textbooks]

Not used

[References, etc.]

Reference books
Introduced during class
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[Study outside of class (preparation and review)]

Follow the instructions of your supervisor.

Other information (office hours, etc.)

Details will be given at the guidance.
Please check KULASIS for the information of office hour.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 5H424 LJ24

Graduate School of Engineering
Professor, TAKAOKA MASAKI
Graduate School of Engineering
Professor,Fujiwara Taku

Course title Instructor's Graduate School of Engineering
(and course name, job title,  |Associate Professor, NAKAGAWA HIROY UKI
title in Environmental-friendly Technology for Sound Materid Cyclejand department | Graduate School of Engineering
English) of affiliation Associate Professor, MAKI TAISUKE

Graduate School of Engineering
Associate Professor, OOSHITA KAZUY UK
Graduate School of Engineering
Associate Professor, HHDAKA TAIRA

Target year Number of credits |1.5 Year/semesters | >023/First semester

Days and periods| Fri.3 Class style Lecture Language of nstruction|  Japanese

[Overview and purpose of the course]

We face global warming, resource depletion and ecological destruction etc. It is necessary to establish the
environmental-friendly and sustainable society with low carbon emission and sound material cycles. This
lecture isaimed at learning principle and fundamental knowledge on environmental sound technologies for
biomass and related valuable resource in urban area.

[Course objectives]

Learn the environmental-friendly technology to realize the environmental-friendly and sustainable society
with low carbon emission and sound material cycles.

[Course schedule and contents]

1st -5th Thermodynamic consideration of the technologies for resource cycle (Maki:2, Nakagawa:3)

Exergy, which is based on the combination of the first and the second law of thermodynamics, and the
methodol ogy to convert resources and to evaluate resource cycles utilizing exergy analysisis introduced with
respect to the concept for resource cycles from the viewpoint of the second law of thermodynamics. “ Global
warming and carbon cycle” ,* renewable resources and energy” , and “ processesfor the utilization of
biomass’ are aso introduced.

6th-8th Technologies for resource cycle of solid waste(Fujiwara:2, Hidaka: 1)

General knowledge, legal structures, applied technologies and analytical methods of solid waste (metal or
inorganic resources) are introduced. The technologies of resource recovery in urban metabolic facilities are
also introduced.

9th-11th Environmental-friendly Technology related to wastewater treatment(Takaoka: 2, Oshita:1)
Technologies about material recycle and recovery related to water and wastewater treatment are introduced.
Recovery of organic resource from sewage sludge, phosphorus recovery from sewage, and sewage systems
which can enhance resources & energy recovery are explained together with their current conditions and
challenges.
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[Course requirements]
None

[Evaluation methods and policy]
Evaluated by the reports for each theme and attendance.

[Textbooks]
Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
Pre-homework is not necessary, but review the learning materials to make better reports.

Other information (office hours, etc.)

This class will be open in 2019. The number of classis 11th and is equivaent to 1.5 credits.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 7U401 PJ16

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Seminar on Urban and Environmental Engineering A, Adv. |and department | Associate Professor, OOSHITA KAZUY UK
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

Students give reports and presentations, have interactive discussions with the supervisors on research themes.
The research theme should be related to the circular economy, recognition and identification of social
structure, investigation and analysis of the actual state of circulation of resources and energy in real society,
elucidation and modeling of mechanisms that govern various phenomena related to resources and energy
circulation.

[Course objectives]

To

[Course schedule and contents]

Explanation of class implementation method and presentation of examples of research subjects (1 time)
We will explain how to implement lessons and examples of issues related to recycling socia structure.

Setting assignment (1 time)
Each student sets research subjects related to the recycling-based social structure etc.

Presentation of task (1 time)
We will present the significance and research plan of the research topic set up by the teachersin charge and
discuss the contents.

Research / Research (9 times)
Investigate and research on the tasks that have been set.

Presentation of research (1 time)
We will present the results of the survey and research in front of the teachersin charge and give a question
and answer.

Report creation (2 times)
Considering points pointed out in the research presentation etc, summarize the contents of the survey and
research into areport and submit.
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[Course requirements]
None

[Evaluation methods and policy]

The results will be evaluated comprehensively.

[Textbooks]

Handout will be given accordingly.

[References, etc.]

Reference books
Handout will be given accordingly.

[Study outside of class (preparation and review)]

Good preparation and enough review are required.

Other information (office hours, etc.)

Please check KULASIS for the information of office hour.
Detail Explanations will be given at the Guidance for Doctoral student in April every year. Students enrolled
in October must attend the Doctoral Guidance in April.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 7U403 PJ16

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Seminar on Urhan and Environmental Engineering B, Adv. |and department | Associate Professor, OOSHITA KAZUY UK
English) of affiliation

Target year Number of credits |4 Year/semesters 023/Intensive, year-round
Days and periods| Intensive Class style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

Students give reports and presentations, have interactive discussions with the supervisors on research themes.
The research theme should be related to environmental risk assessment. It is necessary to identify social
structure that environmental risk arises, propagate and propagate. Also, it would need to identify various risk
phenomena found in real world, elucidate mechanisms that control environmental risk events. We give tasks
on academic and practical research themes related to modeling, management and reduction of environmental
risks, communication of risk information, etc.

[Course objectives]
To

[Course schedule and contents]

Explanation of class implementation method and presentation of examples of research subjects (1 time)
We will explain how to implement lessons and examples of tasks related to environmental risk assessment.

Setting assignment (1 time)
Each student sets research subjects related to environmental risk assessment etc.

Presentation of task (1 time)
We will present the significance and research plan of the research topic set up by the teachersin charge and
discuss the contents.

Research / Research (9 times)
Investigate and research on the tasks that have been set.

Presentation of research (1 time)
We will present the results of the survey and research in front of the teachersin charge and give a question
and answer.

Report creation (2 times)
Considering points pointed out in the research presentation etc, summarize the contents of the survey and
research into areport and submit.
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[Course requirements]
None

[Evaluation methods and policy]

The results will be evaluated comprehensively.

[Textbooks]

Handout will be given accordingly.

[References, etc.]

Reference books
Handout will be given accordingly.

[Study outside of class (preparation and review)]

Good preparation and enough review are required.

Other information (office hours, etc.)

Please check KULASIS for the information of office hour.
Detail explanations will be given at the Guidance for Doctoral student in April every year. Students enrolled
in October must attend the Doctoral Guidance in April.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO03 6X321 LE24 G-ENG556X321 LE24

Course title Instructor's

(and course name, job title, Graduate School of Engineering
title in Lecture on Environmental Risk Management Leader and department K ANKEI KYOIN

English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Thu.5 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

In this class, wersguoll give lectures on theory of risk analysis, risk identification, risk assessment, risk
evaluation, and risk reduction and avoidance in the field of urban human security including human health risk
and ecological risk. The main purpose of thislecture isto provide students basic viewpoint and knowledge
required for environmental leaders who can practically solve environmental issues occurring in developing
countries, showing several international environmental projects as practical case works.

[Course objectives]

The main purpose of this lectureisto provide students with the basic viewpoint and knowledge required for
environmental leaders able to practically solve environmental issues occurring in developing countries,
focusing on several international environmental projects as practical case works.

[Course schedule and contents]

Introduction,1time,In this introductory lecture, the current situation and problems of the environment in Asian
developing countries are explained, and basic ideas for their improvement measures are given together with
fundamental terminologies.

Energy and Environment,1time,

View point and commitment to rural environmental issues,1time,

Disaster Risk Management and Grass-roots I nternational Cooperation,1time,

Environmental Risk Assessment and Risk Communication,1time,

Water, Sanitation and Solid Waste Management for Developing Countries,1time,

Presentations and Discussions,2times

Experiences and lessons learned from Japan's environmental problems,1time,

Solid Waste Management, 1time,

Ensuring Sustainability in Water Supply and Sewerage Sector,1time,

Water Supply and Human Security, 1time,

Impending Issuesin Lake Biwa-Y odo River Water Management and the Basin Governance,1time,

Special Lecture on International Environmental 1ssues, 1time,

Poster Presentation in Environmental and Sanitary Engineering Research Symposium,1time,

[Course requirements]
None
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[Evaluation methods and policy]
Participation, Oral and Poster Presentation, and Report

[Textbooks]
Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
To be announced at class.

Other information (office hours, etc.)

To be announced at class about poster presentation in Environment amp Sanitary Engineering Research
Symposium.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5A856 LJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Dwelling Planning and department | Asnciate Professor,YANAGISAWA KIWAMU
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Wed.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

We will discuss the principles of composition and reorganization of living spaces based on a multifaceted
study of human settlements. Specifically, we look at research based on descriptive analysis of personal
residential experiences in detail, which appear to significantly influence the composition of residential spaces.
In addition, we will conduct exercises using the "residential experience interview" method and discuss the
impact of residential experience on the formation of living environment and residential life.

[Course objectives]

Students will learn the basic method of "residential experience interview" to understand the various forms
of residence corresponding to differencesin society and lifestyles.

They will be able to examine, through concrete cases, how the formation of living spacesis regulated by
residential views based on personal and social residential experiences.

They will develop diverse perspectives and proposals on living spaces that will contribute to the
diversification and improvement of housing quality in the real world.

[Course schedule and contents]

Overview (1 Class)
L ecture Overview/Course Guidance/Themes for Report Assignments  and

Basic Theory of Living Space Planning (2 Classes)
Modern Dwellings Based on Experience Descriptions of Residential Spaces
Learning from Residential Experience Interviews

Exercise 1. Residential Space Experience Description (4 Classes)
Presentation of Report Assignment
Group work on Experience Descriptions of Residential Spaces based on the above

Exercise 2: Changesin Modern Dwellings and Diversity of Living Styles (7 Classes)

Interim Presentation of Report Assignment

Exercise on the Transition of Modern Residence and the Diversity of Living Styles from the Perspective of
Other Peopl€'s Experience Descriptions of Residential Spaces

Summary and Discussion (1 Class)
Summary and Discussion of Lectures and Presentations

Late August: Submission of Report Assignment
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[Course requirements]

Students must have the basic ability to draw and decipher residence ground plans.
A basic background in architectural and residential planning is preferred, but graduate students in different
disciplines are welcome to take the course.

[Evaluation methods and policy]

Continuous assessment (40%) and Assignment Report ~ Score (60%)

Continuous assessment is based on the presentation and feedback of Report
Failing to submit, present, or provide feedback for either of the Reportsin class will be considered afailure.
Reports that fail to meet the theme questions will be considered afailure.
Reports with original ideas and a detailed discussion will be given a higher grade.

[Textbooks]

Kinamu Y anagisawa, Akane Mizushima, Takashi Ikejiri " " (Nishiyama Uzo
Kinen Bunko, 2018) I1SBN: 49099395040

[References, etc.]

Reference books
Shigebumi Suzuki " " (Kenchiku Shiry? Kenky?sha,
2002), Uzo Nishiyama" ( )" (Chikuma Sosho, 1978), Masahiko Kishi "

" (Asahi Press, 2015)

[Study outside of class (preparation and review)]

As aclass exercise, students will conduct interviews with each other and with their parents or grandparents
about their past residential experiences, and create areport analyzing and discussing the results.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B013 LJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Theory of Architectural Design, Adv. and department | Professor,HIRATA AKIHISA
English) of affiliation
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Tue.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

We will discuss the various possibilities of modern architecture with reference to related discourses and
examples. In particular, we will discuss the implications of the transition from mechanistic architecturein the
20th century to life-theoretic architecture in the 21st century.

[Course objectives]

Understand the possibilities of theory linked to the reality of architectural design, and acquire the ability to
think architecturally in anew era.

[Course schedule and contents]

Biological architecture (3 times)
Discuss the possibility of supple and inclusive architectural principles as an aternative to mechanistic
architectural principles.

Architectural geometry (twice)
Discusses the modern significance of geometry and its practical potential in architectural design.

Architectural nature (twice)
Discuss the possibilities and techniques of rethinking architecture as a fusion rather than a conflict with
nature.

Meaning of architecture (twice)
Discuss how we can recapture the problem of meaning in modern architecture.

Modern wisdom and architecture (5 times)
We will discuss the possibility of new architectural thinking with reference to modern wisdom that re-
guestions the state of modern architecture.

L earning achievement evaluation (1 time)
Evaluate learning achievement.

[Course requirements]
None
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[Evaluation methods and policy]

Comprehensive evaluation through attendance, presentations, reports, participation in discussions,
submissions, etc.

[Textbooks]

Distribute necessary materials according to the theme.

[References, etc.]

Reference books
Instruct reference books as the class progresses.

[Study outside of class (preparation and review)]

instruct as appropriate

Other information (office hours, etc.)

Check KULASIS for more information on office hours.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B014 LJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Theory of Architectural and Environmental Planning | jand department | Professor,MIURA KEN

English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Thu.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Japan will have avery super aging society. In order to maintain the vitality of society, a plan for building and
environment that extends healthy life expectancy is required. This class explain the cases of international
medical welfare architecture and human environment design focusing on physiological psychological
indicators to gain an advanced understanding relation between human well-being and architectural planning
and design.

[Course objectives]

In this class students acquire subjective thinking abilities and advanced planning skillsto discover and solve
problems themsel ves through discussions and exercises.

[Course schedule and contents]

Guidance (1 time)
Explanation of the positioning of the lecture, points to keep in mind, etc.

Environmental design (2 lectures)
Using plans for specific building types as subjects, learn about the historical background and planning
considerations for incorporating human-environmental design from the viewpoints of designers and planners.

Analysis of architectural plans (11 classes)

Students will learn about new architectural planning cases and practices, planning methods, and concepts,
from building types and architects works to competition-winning proposals, and learn about the planning
theory of architecture suitable for the next era, aswell as its considerations and issues.

[Course requirements]
None

[Evaluation methods and policy]
Based on written reports and presentation
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[Textbooks]
Classes will make use of printed handouts and projected slides.

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Subjects will be given written reports to be completed outside class, with corresponding presentationsin
class.

Other information (office hours, etc.)
A ppointments can be made by email.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B016 LJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Theory of Architecture, Adv. and department | Professor, TAJI TAKAHIRO
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Tue.3 Class style Lecture

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,2times,
,2times,
,2times,
,Atime,
,2times,
,2times,
,2times,
,Atime,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number

Course title Instructor's

(and course name, job title, Graduate School of Engineering

title in History of Architecture and Environmental Design|and department | Associate Professor,WAMOTO KAORU
English) of affiliation

Target year  [lst year studentsor abovd Number of credits |2 Year/semesters |2023/First semester
Days and periods| Wed.2 Class style Language ofinstrction Jappanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

1
2 4

5 7

8 10

11 13

14

15

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

Not used
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[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

iwamoto.kaoru.8r@kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B019 LJ74

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor, KANETA TAKASHI

title in Project Management and department | Graduate School of Engineering
English) of affiliation Associate Professor,NISHINOSAY AKA
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Thu.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Overview of Project Management and Construction Management in Japan.
L ecture and discussion.

[Course objectives]
To acquire the knowledge and the ability of project management.

[Course schedule and contents]

1-2. PM/CM

Basic knowledge of project management and construction management.

3-8. PM/CM Projects

Real projects and success in project management and construction management. Professional applications.
9-10. Method of PM/CM

Methods and tools in project management and construction management.

11-12. Topics of PM/CM

Topics of project management and construction management in Japan and oversess.

13-15. Discussion on PM/CM

Discussion and feedback on project management and construction management.

[Course requirements]
Construction Engineering and Management | and Il (undergraduate program) should be mastered.

[Evaluation methods and policy]
Report. Attendance of lectures and site visit are also evaluated.

Absolute evaluation (raw score)
Attendance and individual reports will be assessed on the basis of achievement level for course goals.
- Those who are absent more than four times will not be credited.
- Students will submit all reports.
The reports with originality will be given a high score.
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[Textbooks]
Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
Read the material introduced in the class.

Other information (office hours, etc.)

Contact to:
kaneta@archi.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor, OOSAKI MAKOTO
title in Applied Solid Mechanics and department | Graduate School of Engineering
English) of affiliation Associate Professor,

Target year  [Ist year sSudentsor abovd Number of credits |2 Year/semesters | >023/First semester
Days and periods| Thu.2 Class style Lecture Language ofinstrction Jappanese

[Overview and purpose of the course]

The basic concepts of stress tensor, strain tensor, and constitutive law are discussed for continuum. Boundary
value problems are formul ated based on the virtual work principle. Approximated formulation methods for
structural elements such as beams and plates based on the displacement method are discussed. Finite
deformation and elastoplastic constitutive laws are al so discussed.

[Course objectives]

Acquisition of basic theory of continuum mechanics

[Course schedule and contents]

Stress tensor and strain tensor (3 times)
The basics of tensor analysis and the fundamental s of stress tensor, strain tensor, and constitutive law will be
explained.

Conservation laws and boundary value problems (2 times)
Boundary value problems based on conservation laws and displacement methods will be discussed.

Geometrical nonlinearity (2 times)
Stress tensor and strain tensor based on finite deformation theory will be explained.

Plate Theory (2 times)

Induce formulations of plate theory (thick and thin plates) based on the displacement method using the basic
continuum equation.

Shell theory (2 times)
The treatment of arches and cables and the formulation of shells based on membrane theory are presented.

Nonlinear theory for materials (3 times)
Basic concepts of constitutive laws for nonlinear elasticity and elasto-plasticity are explained.

Final examination/ Learning achievement evaluation (1 time)
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[Course requirements]

None

[Evaluation methods and policy]

Final examination

[Textbooks]

Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Explained in the class

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B035 LJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Design Theory of Architecture and Human Environmentjand department | Professor, KANKI K1Y OKO
English) of affiliation

Target year Number of credits |2 Year/semesters |2023/First semester

Days and periods| Tue.2 Class style Lecture

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

., times,
,6times,
,2times,
,5times,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B036 LJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in History of Japanese Architecture and department | Professor, TOMISHIMA Y OSHIAKI
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Wed.3 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Using contemporary artefacts and textual sources, this course will explore the relationships between
architecture and Buddhist teachings/ritual from the ancient period to the middle ages.

[Course objectives]

The objective of this courseisto acquire research skills related to the investigation of architectural history
topics.

[Course schedule and contents]

Introduction and orientation on architecture and Buddhism: 1 session

The architecture of esoteric Buddhism (part 1)-On the relationship between the mandala and architectural
structure and space: 5 sessions

The architecture of esoteric Buddhism (part 2)-On the relationship between esoteric ritual and spatial
composition: 4 sessions

The architecture of Amida devotion-On the relationship between the structure of Amida halls and devotion: 4
Sessions

Revision and feedback: 1 session

[Course requirements]

Ability to read Japanese ancient documents is necessary.

[Evaluation methods and policy]

Mid-term reports and final report.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

It is desirable to observe the historic architecture which | took away by aclass.
Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B037 LJ74

Course title Instructor's

(and course name, job title, Graduate School of Engineering

title in Design Mechanics for Building Structures|and department | Associate Professor, KOHEI FUJITA
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Mon.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Basic mechanics and inverse problem for design of building structures are explained. Structural optimization
methods are also presented. Rational structural design approaches are introduced in place of conventional try-
and-error approaches.

[Course objectives]

Obtain the knowledge on basic mechanics for design of building structures. Also obtain advanced
knowledges on new theories and methodologies of structural optimization and inverse-problem formulations.

[Course schedule and contents]

Concept of inverse problem, 1 class,
Examples of inverse problem in terms of shear building models

Hybrid inverse problem of structural systems, 1 class,
Examples of hybrid inverse problem in vibration and classification of hybrid inverse problems. The solution
procedure of hybrid inverse mode problemsiis discussed.

Strain-controlled design method for moment-resisting frames, 1 class,
Simple examples are used for understanding fundamental concepts of strain-controlled design.

Inverse problem via design sensitivity analysis, 1 class,
An inverse problem formulation via design sensitivity analysis (direct method) is explained.

Earthquake-response constrained design, 1 class,
A method of earthquake-response constrained design for shear building modelsis explained. Design loadsin
terms of the design response spectrum are used in the design method.

Performance-based Design, 1 class,
A design methodology based on the concept of performance-based design is explained.

Exercise 1, 1 class,
Exercise on inverse problems.

Fundamentals of mathematical programming, 2 classes,
Fundamentals of mathematical programming methods are explained. Linear and nonlinear programming
methods are introduced and some examples are presented.
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Design sensitivity analysis, 1 class,
Basic methods of sensitivity analysis for computing derivatives (sensitivity coefficients) of static responses
and frequencies of free vibration with respect to variations of design parameters are explained.

Application to optimization of framed structures, 1 class,
Application of mathematical programming methods to optimization of framed structures is presented.

Optimal design for base isolation and structural control , 2 classes,
Several methods for optimal design of structures using base isolation and structural control are explained.

Exercise 2, 1 class,
Exercise on structural optimization

Confirmation of the Learning Degree, 1 class,

[Course requirements]

Mechanics of Building Structures, Basic Linear Algebra, Basic Calculus

[Evaluation methods and policy]

Grading is based on the examination at the end of semester.

[Textbooks]

Not used

[References, etc.]

Reference books
Design Mechanics and Control Dynamics of Building, Architectural Institute of Japan, 1994.

[Study outside of class (preparation and review)]

Solve the exercises presented in the first classin parallel to the class advancement.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B038 LJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Theory of Cognition in Architecture and Human Environment jand department | Professor,| SHIDA TAIICHIROU
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Wed.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Based on human visual perception in the living environment, lectures are given on fundamental concepts of
visual environment design. Additionally, the basic matters and latest trends of related illuminating and color
engineering will be explained. Students'  presentations and class discussions will be adopted in order to
obtain proficiency in understanding.

[Course objectives]

Understanding the human visual perception in the living environment, and being able to consider the problem
of the visual environment from the basics by applying knowledge, such as visual perception, illuminating
engineering, color engineering. Additionally, acquiring the knowledge and the fundamental concept for
designing avisual environment that is suitable for human beings.

[Course schedule and contents]

1. Introduction (1 time)
Visual environment and human beings
Light and color of living environment

2. Description of light and color (2 times)
Photometry and colorimetry system
Development of color system

Perception of light and color in the environment

3. Visual perception and its theory (1 time)
Perception of brightness and color of a surface
Spatial perception

Theory of visual perception

4. Design of clear vision (1 time)
Visibility

Light source and its characteristics
Color rendering

5. Design of lighting environment (2 times)
Psychological evaluation of lighting environment

Sense of brightness and activity of an illuminating space
Effect of colored light illumination

Light and physiological response
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Examples of lighting

6. Visual function of seeing (1 time)
Visual field and eye movement
Central vision and peripheral vision
Visual search

7. Foundation of visual and color information (1 time)
Classification/search by color

Color category

Changesin color according to viewing conditions

8. Diversity of visual characteristics (1 time)
Visual impairment

Effect of aging

Color vision deficiency

Universal design

9. Psychology of color (1 time)
Color psychology

Color scheme

Color in architectural environment

10. Student assignment presentation (4 times)
Student presentations and discussions on subjects of visual environment surveys will be conducted.

[Course requirements]

None

[Evaluation methods and policy]

Report assignments, student presentations, and points (attendance and participation in class) are evaluated
comprehensively.

[Textbooks]

The lecture materials will be delivered in class.

[References, etc.]

Reference books
Reference books are introduced in class.

[Study outside of class (preparation and review)]

students are encouraged to deepen their understanding by reviewing each lecture. Students will also be
required to reconsider our visual environments by applying the knowledge acquired in this course.
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Other information (office hours, etc.)

Questions are accepted during and after class or viae-mail.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B040 LJ74

ColEE e Instructor's Graduate School of Engineering
(and course name, job title, Professor, OOSAKI MAKOTO

title in Analysis of Structures, Adv. and department | Graduate School of Engineering
English) of affiliation Associate Professor,

Target year  [1s year sudentsor abovg Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Tue.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Fundamentals of numerical methods, including finite element method (FEM), for continuum are presented
based on variational and energy principles. Formulations are derived for 1D and 2D problems. Basic theories
and algorithms for nonlinear structural analysis are also presented.

[Course objectives]

Understanding of fundamentals of numerical analysis methods for building structures

[Course schedule and contents]

1-3. Analysis methods for tension structures:

Equilibrium analysis methods of 2D cable structures are first presented. Equilibrium equations and stiffness
matrices are derived for general 3D pin-jointed structures. Self-equilibrium analysis as well as stability of
tension structures are then presented.

4-5. Fundamentals of FEM:
Fundamental theories and concepts are presented. As a concrete example, formulations for 2D triangle
element are derived.

6-7. Isoparametric and structural elements:
| soparametric and structural elements are presented.

8-9. Boundary element method:
Boundary element method is presented.

10-11. Fundamentals of nonlinear analysis:
Fundamentals of nonlinear analysis are presented. Based on Newton's method, basic theories and algorithms
are presented for solving quasi-static and dynamic problems.

12-13. Elastoplastic and geometrically nonlinear analysis.
Basic theories and agorithms for elastoplastic and geometrically nonlinear analysis are presented.

14. Stability theory and buckling analysis:
Basic theories and algorithms for elastoplastic analysis and buckling analysis are presented.

15. Final examination/ Learning achievement evaluation
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[Course requirements]
Applied solid mechanics

[Evaluation methods and policy]
Final examination (80 points), report (20 points)

[Textbooks]
Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
Explained in the class

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B043 LJ74

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Professor,NISHIYAMA MINEHIRO]
title in Concrete Structures, Adv. and department | Graduate School of Engineering
English) of affiliation Associate Professor, TANI MASANORI
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Wed.4 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

This course will cover the structural design theory of concrete building structures (reinforced concrete
buildings, steel-reinforced concrete buildings, prestressed concrete buildings, etc.), based on material theory
and structural mechanics theory relating to concrete and steel. It will explain the rules for the composition of
hardened concrete under multi-axial stresses and applications for methods of structural analyses such asthe
finite element method. Lectures will explain the relationship between properties related to durability (such as
concrete carbonation and salt erosion) and concrete mixing, and describe measures to extend the lives of
buildings and ensure durability in aggressive environments.

[Course objectives]

To understand and use the structural design theory of concrete building structures (reinforced concrete
buildings, steel-reinforced concrete buildings, prestressed concrete buildings, etc.), based on material theory
and structural mechanics theory relating to concrete and steel. To understand the rules for the composition of
hardened concrete under multi-axial stresses, and be able to apply it in methods of structural analyses such as
the finite element method. To understand the relationship between properties related to durability (such as
concrete carbonation and salt erosion) and concrete mixing, and be able to propose measures to extend the
lives of buildings and ensure durability in aggressive environments.

[Course schedule and contents]

Ultimate Limit State of Concrete Structural Members (3 classes)

These classes will explain the basic knowledge and design methods relating to material ductility capacity that
are considered to be necessary for high earthquake-resistance in concrete structures. Specifically, these
classes will describe basic theory relating to the effect of confined concrete on mechanisms resisting bending
in plastic hinge regions of beams and columns, and basic mechanisms resisting shear forces. Additionally,
these classes will introduce methods of cal culating deformability of members based on ultimate flexural
strength, ultimate shear strength, and the ratio of these strengths used in performance evaluation design
method.

Long-term Properties of Concrete Structural Members (3 classes)

These lectures will explain cracks and deformation, which can cause problems for concrete members under
long-term loads. Methods for assessing creep and dry-shrinkage of concrete and the influence exerted by such
factors on individual member and a whole structure will be described.

Earthquake-resistance Evaluation and Strengthening for Existing Reinforced Concrete Buildings (3 classes)
These classes will explain seismic strengthening design and the construction methods used, based on the
methods and results of evaluating earthquake-resi stance capacity of existing reinforced concrete buildings.
Evaluating buildings strength will be described in detail, based on determination of the aging deterioration of
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abuilding based on concrete carbonation; irregularity in elevation and in plan of a building; and the
deformability and ultimate strength of members. New upgrading construction methods will also be introduced.

Post-Earthquake Diagnosis of Damaged Reinforced Concrete Buildings (3 classes)

These lectures will describe methods for determining the degree of emergency risk and of classifying the
level of damage as methods for diagnosing a damaged reinforced concrete building after an earthquake. The
objectives, positioning, specific procedures, and theoretical background of the evaluation methods will be
explained with examples of buildings damaged by past earthquakes.

Prestressed Concrete Structures. Design and Theory (3 classes)

These lectures will explain the behavior of prestressed concrete (PC) structures under service load and in
earthquakes. PC structural member analyses, and structural design theory that uses such analysis, will be
described. These lectures will describe analyses of the response of PC building structures to seismic
excitations based on PC structure's deformation and stress redistribution based on concrete creep;
mechanisms that resist bending and shear; and the hysteretic restoring force characteristics of members. They
will also explain the structural design of PC buildings.

[Course requirements]

Basic knowledge of concrete materials and architectural structuresis assumed.

[Evaluation methods and policy]

Results will be assessed through a combination of examination results, submitted reports, and attendance.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
R. Park and T. Paulay  Reinforced Concrete Structures John Wiley& Sons
T. Paulay and N. J. Priestley  Seismic Design of Reinforced Concrete and Masonry Buildings John
Wiley& Sons
T.Y.Lin Design of Prestressed Concrete Structures ~ John Wiley& Sons
M. P. Collinsand D. Mitchell  Prestressed Concrete Structures Prentice Hall
The Japan Building Disaster Prevention Association  Seismic Evaluation and Retrofit
Other texts will be introduced in lectures.

[Study outside of class (preparation and review)]

Active participation in lectures, with questions, is expected.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.

Continue to ()1}




*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B044 LJ74

ColEE e Instructor's Graduate School of Engineering

(and course name, job title, | Professor,NISHIYAMA MINEHIRO]
title in Earthquake Resistant Structures, Adv. and department | Graduate School of Engineering
English) of affiliation Associate Professor, TANI MASANORI
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Tue.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

These lectures will discuss the basic theory, applied theory, and practical design methods associated with
earthquake-resistant design of architectural structures. Lectures will cover the basic elements of earthquake-
resistant design: benchmarks and strength rankings for each structural element (pillars, beams, walls, etc.) and
their meaning in earthquake-resistant design; the relationship between irregularities in horizontal and
elevationa planesin the frame and earthquake-response; mechanisms for consuming seismic energy, and
desirable structural collapse behavior. The lectures will also explain how to use the strength, rigidity,
hysterisis restoring force characteristics, and equivalent viscous damping coefficient of materials and frame
elements (obtained from structural testing) in earthquake-resistant design. The lectures will also describe
methods of approximation such as the equivalent linearizing method, with which one can easily deal with
elastic-plastic response. Appropriate exercises will be given.

[Course objectives]

To undestand the basic theory, applied theory, and practical design methods associated with earthquake-
resistant design of architectural structures, and how to evaluate earthquake-resistant design. To understand
current earthquake-resistant design techniques in Japan and overseas (and the differences between those
methods) and gain the ability to conduct earthquake-resistant design for simple real structures and evaluate
earthquake-resistance.

[Course schedule and contents]

L essons from the previous earthquakes,3times, Typical damages and their causes in the earthquakes in 1990s
and 2000s are discussed.

Seismic design using the capacity design concept,4times,Seismic design using the capacity design concept
are discussed. The topics are Essentials of structural systems,Definition of design quantities, and Philogophy
of capacity design.

,Atimes,

Atimes,

[Course requirements]
Knowledge of vibration theory and knowledge concerning reinforced concrete structures is assumed.

[Evaluation methods and policy]
Results will be assessed through a combination of examination results, submitted reports, and attendance.
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[Textbooks]

Instructed during class
No other materials are specified. Material will be distributed as appropriate.
Lecture materials, exercises, etc., will be distributed through KULASIS.

[References, etc.]

Reference books
Some chapters from Seimic Design of Reinforced Concrete and Masonry Buildings by Paulay and Priestley
will be distributed for reference.

[Study outside of class (preparation and review)]
R. Park and T. Paulay, Reinforced Concrete Structures, John WileyampSons
T. Paulay and N. J. Priestley, Seismic Design of Reinforced Concrete and Masonry Buildings, John Wiley &

Sons
Other texts will be introduced during lectures.

Other information (office hours, etc.)
Active participation in lectures, with questions, is expected.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B046 LJ74

Course title Instructor's Graduate School of Engineering

(and course name, job title, Associate Professor,

title in Dynamic Response of Building Structuresfand department | Djsaster Prevention Research Institute)
English) of affiliation Associate Professor NISHIJIMA KAZUY OSHI
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Wed.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

In designing earthquake-proof structures, it isimportant to consider the nonlinearity and coupled behavior of
the construction site ground as well as the structure, and there is aneed for more practical design plans. In
this course, we will first study major theories related to structure earthquake response evaluation, followed by
analytical methods and earthquake-proof design methods involving dynamic interactive factors related to the
ground and the coupling of the structure.

[Course objectives]

To enable accurate evaluation of the behavior of buildings in earthquakes, as well as accurate evaluation of
earthquake resistance.

[Course schedule and contents]

Basics of frequency analysis and time-history analysis (4 classes)

Based on the example of earthquake resistance evaluation in single degree of freedom systems, we will
explain frequency analysis and time-history analysisin an integrated fashion, explaining the characteristics of
both as well as pointsto bear in mind in analysis from a practical point of view.

Structure response analysis and damping evaluation (2 classes)

We will explain an evaluation method involving the damping ratio of the structure based on experiments and
observations. Also, the damping evaluation method will be explained as a means of creating an earthquake
response analysis model of the structure.

Dynamic interaction between the structure and the ground (4 classes)

We will discuss the relationship between the characteristics of soil springs and foundation-input-motion as
expressions of dynamic interaction on the one hand, and building response on the other. Next, we will discuss
the influence of differencesin the ground and the foundation type upon interactive characteristics. Finaly, we
will explain practical analysis methods, bearing in mind dynamic interaction.

Random vibration theory (4 classes)

We will discuss the basics of random vibration theory, which evaluates the response of the structure as a
stochastic quantity. In particular, we will explain linear stationary random response, non-stationary random
response, and first passage theory.

Feedback (1 class)
Students can ask questions. Those questions are answered by email etc..
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[Course requirements]
Basic knowledge of vibration theory (linear response in single degree of freedom systems and multiple
degree of freedom systems) is required.

[Evaluation methods and policy]
Grading is based on both attendance and reports.

[Textbooks]
Not used

[References, etc.]
Reference books

3 ,2021  1SBN:9784627520943

, 1996 ISBN:9784395004553
2006

[Study outside of class (preparation and review)]

Review contents of Earthquake Resistant Structures which is a course of undergraduate school before taking
classes. Review theories explained in classes about our hour every time.

Other information (office hours, etc.)

[Office hours] (Open for questions, etc.) After end of class and e-mail.
For details of office hours, please check KULASIS.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B052 LJ74

Course title Instructor’s Disaster Prevention Research I nstitute|
(and course name, job title, Professor,IKEDA YOSHIKI

title in Control for Structural Safety and department | Djsaster Prevention Research Institute
English) of affiliation Associate Professor, KURATA MASAHIRO]
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Tue.4 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Structural safety of building structures can be improved by controlling their responses to dynamic excitation
induced by earthquakes and winds. The course explains the analytical and experimenta background of the
advanced analysis and simulation methods such as limit-state analysis and inelastic analysis, and
methodologies for actively control the responses, i.e. base isolation and structural control.

[Course objectives]

The course help students to understand the fundamental theory behind anti-seismic design and the tips for
their practical application.

[Course schedule and contents]

Earthquake resistant structure, base isolation, protective systems (1)
Tuned mass damper (1)

Active control (1)

Structures with tuned mass dampers (1)

Displacement-dependent dampers (1)

V el ocity-dependent dampers (1)

Base isolation of lateral motions (1)

Dynamic characteristic evaluation of building using vibration monitoring (1)
Fundamentals of seismic design (1)

Simple structural performance evaluation (1)

Probabilistic assessment of seismic performance (2)

Actual Effect of Seismic Retrofit (2)

[Course requirements]
None

[Evaluation methods and policy]
The performance of students are evaluated by the exercises provided during the lectures and the final test.
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[Textbooks]
Not used

[References, etc.]

Reference books
Handouts are provided at classes.

[Study outside of class (preparation and review)]

The students are encouraged to review the handouts. The additional instruction may be announced during the
classes.

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B053 LJ74

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor, OGURA DAISUKE

title in Physicsin Architectural Environmental Engineering,Adv. and department | Graduate School of Engineering
English) of affiliation Associate Professor,|IBA CHIEMI
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

From among the architectural environment physics, we discuss the underlying theory and application of
prediction and control method of heat, humidity, and air that is required when performing environmental
target values of the planning and design of building equipment. From the standpoint of transport phenomena,
the basic theory concerning the transport of heat, mass and momentum is lectured and the perceptions and
analysis method of phenomenathat can be applied to the prediction method of each physical quantity in the
built environment and equipment.

[Course objectives]

M echanism of transport phenomena of heat, mass and momentum in the built environment and building
equipment, similarity relationship, The students acquire proficiency in the concept of balance equations,
grasping the microscopic or macroscopic transport phenomena.

[Course schedule and contents]

General remark,1time, The outline of lecture contents and how to proceed class are described.

Transport of momentum,4times,the mechanism concerning the transport of momentum of isothermal fluid

and explain the balance formula of momentum transport are explained. The flow of the turbulent flow field,

the coefficient of friction and the wind speed distribution in the circular tube and the flat plate are explained.

Transport of heat,5times, The mechanism relating to heat transport of fluid with temperature change and the
balance formula of heat transport are explained. The heat transfer in the turbulent flow field, the temperature

distribution in the circular pipe and the flat plate, the heat transfer amount of the heat exchanger, and the like

are described.

Transport of mass,4times, The mechanism concerning multicomponent fluid movement and the balance

formula of the transport of each component are explained. Transportation of substances in turbulent flow field,
evaporation from porous material, principle of psychrometer etc. are explained.

Academic achievement test, 1time,Academic achievement degree is confirmed.

[Course requirements]

It is assumed that you take undergraduate subjects such as Building Environment Engineering I, Building
Facilities System.

[Evaluation methods and policy]
Terminal Exam.
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[Textbooks]

Transport Phenomena, R. Byron Bird, Warren E. Stewart and Edwin N. Lightfoot, John Wiley amp Sons, Inc.,
Revised Second Edition, 2007

[References, etc.]

Reference books
Supplemental textbook is instructed during lecture.

[Study outside of class (preparation and review)]
Given instructions as required

Other information (office hours, etc.)
*Please visit KULASISto find out about office hours.




Course number G-ENGO04 5B054 LJ74

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Associate Professor,IBA CHIEMI
title in Building Systems and department | Graduate School of Engineering
English) of affiliation Professor, OGURA DAISUKE
Target year  [Istyear sudentsor abovd Number of credits |2 Year/semesters | >023/First semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Lectures will be given on how to determine the capacity of various equipment used for air conditioning and
how to design the system consistent with architectural planning. From the viewpoint of optimal design,
evaluation criteria and constraints such as economy and thermal environment, physical and mathematical
modeling of them, search for feasible solutions, and various optimization techniques are also described. As
the basis of the above, the concept of heat and moisture balance, heat transfer around heat exchanger, transfer
systems such as pipes, ducts and pumps, and theory of mass transfer with phase change such as absorption
refrigerators will be explained.

[Course objectives]

Understanding the concept of thermal/mass balance and optimal design in building equipment systems

[Course schedule and contents]

Introduction, 1 class
Provides an overview of the lecture content and procedure.

Design problem, 2 classes
The definition of the building equipment system, the concept of equipment planning, the concept of
evaluation including economy, and the necessity of the optimal planning method are explained.

Components of building thermal system, 3 classes
Basic information of thermal systems such as heat exchanger, fan, pump, refrigerating equipment and cooling
tower is provided.

Equation fitting, 2 classes
A method of equation fitting from data such as temperature, pressure, and flow rate in the components of the
thermal equipment system will be described.

Optimization problem, 2 classes
Formulation as an optimization problem for equipment systems.

Optimization techniques, 2 classes
V arious optimization methods including the cal culus method will be described.

Exercises and calculation, 2 classes
Exercises will be provided to promote better understanding of the content of the lecture.
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Evaluation of achievement, 1 class
Achievement on above items will be evaluated.

[Course requirements]

The participants are required to study Environmental engineering in Architecture | (40090) , Building
equipment system (40180) etc., prior to join this course.

[Evaluation methods and policy]

Evaluation method
Evaluation will be based on report (60%) and class performance (40%).
Evaluation for class performance includes presentations and submission of assignments in the lecture.

Evaluation policy
Reports and presentations are evaluated based on the achievement of the target.

[Textbooks]

Design of Thermal Systems (Third Edition), W. F. Stoeker, McCGRAW-HILL BOOK Co, 1989
Other material will be distributed as needed.

[References, etc.]

Reference books
Giveinstructions as needed during the lecture.

[Study outside of class (preparation and review)]

Give instructions as needed.

Other information (office hours, etc.)

Questions are accepted at occasion. Contact lecturers via email for the arrangement of office hours.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 6B062 SJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Seminar on Architecture and Architectural Engineering, | jand department | Professor, OOSAKI MAKOTO
English) of affiliation

Target year Number of credits |2 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

The participants are required to set a subject of study on architecture, architectural engineering and relevant
areas. Research skills and common knowledge in end-cutting and/or fundamental papers are to be studied
with the advice of professors. The participants are trained to understand existing established method of
research and to develop new methodologies. Discussions will be made among participants to establish ability
for problem finding and solution approach.

[Course objectives]

Ability to understand previous issues and how they have been solved in areas related to the student's research
theme. In addition, to discover the problems and to understand the difficulties in solving them.

[Course schedule and contents]

More than 15 times of seminars and discussions.

[Course requirements]

M1 students.

[Evaluation methods and policy]

Score is evaluated by contents amp materials of presentation and by overall progress of study.

[Textbooks]

To be specified during the course.

[References, etc.]

Reference books
To be specified during the course.

[Study outside of class (preparation and review)]

To be specified during the course.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 6B063 SJ74

Course title Instructor's

(and course I name, job title, | Graduate School of Engineering
title in Seminar on Architecture and Architectural Engineering, Il jand department | Professor, OOSAKI MAKOTO
English) of affiliation

Target year Number of credits |4 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

The participants are required to set a subject of study on architecture, architectural engineering and relevant
areas. Research skills and common knowledge in end-cutting and/or fundamental papers are to be studied
with the advice of professors. The positioning, research findings and/or future development are discussed
among participants. Through the activities, the participants are trained for the ability of proceed research by
their own way.

[Course objectives]

To set goals for how the students solve problems they find in the field related to the research theme. In
addition, students should be able to present the problem appropriately and acquire skills that can improve the
efficiency of problem solving through discussion.

[Course schedule and contents]

More than 30 times of seminars and discussions.

[Course requirements]

M2 students.

[Evaluation methods and policy]

Score is evaluated by contents amp materials of presentation and by overall progress of study.

[Textbooks]

To be specified during the course.

[References, etc.]

Reference books
To be specified during the course.

[Study outside of class (preparation and review)]

To be specified during the course.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 8B069 LJ74

Graduate School of Engineering
Professor,NISHIYAMA MINEHIRO]
Graduate School of Engineering

Course title Instructor's Professor, HARADA KAZUNORI
(and course name, job title, | Graduate School of Engineering

title in Architectural Engineer Ethics and department | Professor,|SHIDA TAIICHIROU
English) of affiliation Disaster Prevention Research I nstitute

Professor, MAKI NORIO
Graduate School of Engineering
Associate Professor,NISHINOSAYAKA

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Thu.3 Class style Lecture Language ofinstrction Jappanese

[Overview and purpose of the course]

Rapid devel opments in science and technology in this century have made our lives surprisingly convenient
and rich. On the other hand, it should be noted that misuse of science and technology resultsin the
destruction of human life as well as the environment. Thisrisk is held by architectural engineers.

In this course, we will consider ethical responsibility of designers and engineers working on architectural and
urban design, with the help of science, technology and engineering. We will deal with specific ethical issues
during architectural, structural, environmental and utility design, as well as building production, operation,
and maintenance. By discussing how we can deal with these issues, students will nurture robust senses of
ethical responsibility. This course will also be meaningful for students who intend to undertake an internship
because it will allow them to be aware of the responsibility for the designers and engineers (which is
necessary in actual practice) in advance.

[Course objectives]

Goals of this course isto promote capability of making appropriate and fair decision, by understanding the
ethics and norms required for designers and engineers working on architectural and urban design.

[Course schedule and contents]

Architectural Design and Ethics (5 classes)

1. Expansion of NIMBY facility types

(Appearance and regional acceptance of new "public” facilities, principle of location site selection, public
legitimacy and selection rules, etc.)

2. Risk communication when accepting NIMBY facilities locally-Focusing on waste disposal facilities and
industrial waste disposal facilities

(Process of location site selection, regional acceptance, ideal way of risk management and risk
communication, etc.)

3. Environmental and energy issues and architectural ethics (architecture and reuse, environmental and ethical
issues and ethics, environmental consciousness and architectural technology, etc.)

4. ldeas and technology concerning nature and architecture (forest resources and architecture, consideration
and control of nature, architectural reuse technology and concepts, etc.)

Structural Design and Ethics (6 classes)
The fraudulent earthquake-resi stance issue brought about real ethical problems, and the safety and security of
abuilding as secured by its architectural structure is extremely important. It isimperative that structural
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designers have a sense of engineering ethics. Through consideration of examples, roleplaying, and debates,
we will think about what kinds of norms structural engineers should adhere to.

1. Adding water to pre-mix concrete (AlJ Ethics Committee e-learning), the value of human life, etc.

2. The Building Standards Act as a minimum standard? (AlJWG Report on Minimum Standards)

3. As expected seismic motion increases, how should engineers design earthquake ground motion? The case
of Uemachi fault zone earthquakes.

4. Problems concerning setting strength standards and earthquake reinforcement (determination based on
earthguake-resi stance grades and seismic index).

Environment & Equipment Design and Ethics (3 classes)

Environmental cosideration of architecture including utility design plays an important roll in reducing
environmental impact during the lifecyle of buildings. Accordingly, ethical responsibility of engineers
involved in architectural environment and utility design have been increased. We will consider the ethical
issues through the following examples.

1. Understanding community noise and utility noise issues, and discuss their ethical issues and mitigation
2. Introduction of recent development on energy-saving techniques for buidings and consider measures
against global warming.

Student Assessment - 1 class: Assessment of the level of learning achieved.

[Course requirements]

None

[Evaluation methods and policy]

Based on written reports

[Textbooks]

Instructed during class
Printed materials may also be distributed.

[References, etc.]

Reference books
Introduced during class
Introduced during class

[Study outside of class (preparation and review)]

Instructed during class

Other information (office hours, etc.)

Active participation in lecturesis expected in terms of questions and the expression of opinions.

*Please visit KULASIS to find out about office hours.




Course number G-ENG04 7B071 PJ74

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor, KANKI KI'YOKO

title in Internship I, Architectural Design Practicefand department | Graduate School of Engineering
English) of affiliation Associate Professor, WAMOTO KAORU
Target year Number of credits |4 Year/semesters po23/intensive, year-round

Days and periods| Intensive Class style Practical training

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

Guidance,2 times,

Project Explanation,8 times,

Briefing and Data Collection,12 times,
Basic Design,80 times,

Practical Design,80 times,

Report,2 times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 7B073 PJ74

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor, KANKI KI'YOKO

title in Internship 11, Architectural Design Practicefand department | Graduate School of Engineering
English) of affiliation Associate Professor, WAMOTO KAORU
Target year Number of credits |4 Year/semesters po23/intensive, year-round

Days and periods| Intensive Class style Practical training

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

Guidance,2 times,

Project Explanation,8 times,

Briefing and Data Collection,12 times,
Basic Design,80 times,

Practical Design,80 times,

Report,2 times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG04 7B075 PJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Architectural Design Practice and department | Professor,HIRATA AKIHISA
English) of affiliation

Target year Number of credits |6 Year/semesters |2023/First semester
Days and periods}%onA,STue.4,5,Wed.4,5,Thu.1,Fri.3*CIass style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

By assisting the practical work of design and supervision with the actual project carried out by the teacher
who is a practitioner of architectural design as an issue, we will acquire practical knowledge and skills from
planning to realization in architectural design. Our faculty members who have abundant practical experience
and are qualified asfirst-class architects will be in charge of guidance.

[Course objectives]

Prepare for an internship with the goal of developing practical skills related to building design and integrating
practical knowledge. Comprehensively develop various abilities (drawing ability, presentation ability,
communication ability, etc.) to realize the concept by utilizing various knowledge and knowledge while
cultivating thinking ability at the important concept stage in the architectural production process.

[Course schedule and contents]

Arrangement of given conditions (once)
Organize given conditions by organizing design conditions and contents, investigating the site environment,
and grasping related laws and regulations.

Analysis of similar cases (once)
Verify and analyze cases similar to the task and organize the necessary knowledge.

Basic plan (twice)

Based on the grasped conditions and the knowledge obtained from similar examples, the design outline
(including scale, number of floors, required rooms, zoning, structural plan, equipment plan, etc.) for basic
design will be summarized.

Basic design (twice)
Based on the basic plan, abasic design plan will be created based on specific discussions with structural
designers, equipment designers, acoustic designers, landscape designers, and other specialists.

Presentation (twice)
Create basic design documents (including design plans, structural plans, equipment plans, etc.), models, CG,
animation, etc., and assist the presentation to the owner using these.

Implementation design (3 times)

Create design documents (including special specifications, plan outlines, finishing tables, design design
drawings, exterior composition, structural design drawings, equipment design drawings, etc.) for estimation
and construction.
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Accumulation and assessment (1 time)
Assess whether the accumulated contents by the builder are appropriate.

Various license application procedures (once)

In accordance with various laws and regulations such as the Building Standards Act, we will prepare the
documents necessary for confirmation application, etc., and assist in prior consultation and various
procedures.

Architectural supervision (1 time)
Assist the work of supervising on-site whether the construction is properly carried out according to the
implementation design document.

Confirmation of learning achievement (once)
Confirm the learning achievement through the exhibition.

[Course requirements]

None

[Evaluation methods and policy]

Evaluate according to the implementation status of design training.

[Textbooks]

Distribute materials as necessary and introduce the literature.

[References, etc.]

Reference books
Distribute materials as necessary and introduce the literature.

[Study outside of class (preparation and review)]

Instruct as appropriate

Other information (office hours, etc.)

It isapractical requirement subject for architect examination qualification.
Check KULASIS for more information on office hours.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 7B077 SJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Architecture Design Studio | and department | Professor, TAJ TAKAHIRO
English) of affiliation

Target year Number of credits |4 Year/semesters |2023/First semester

Days and periods|Thu.4,5,Fri.1,2[Class style Practical training

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,3times,
,2times,
,8times,
,2times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 7B079 SJ74

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Professor, DANIELL Thomas Charles
title in Architecture Design Studio |1 and department | Graduate School of Engineering
English) of affiliation Senior Lecturer, KOMIYAMA YOSUKE
Target year Number of credits |4 Year/semesters | 2023/Second semester
Days and periods|Thu.4,5,Fri .3,5|CIass style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

Thisisadesign exercise in which students work on three small assignments given by three guest architects
under the guidance of teachers who are involved in architectural design practice. Based on the basic
knowledge of architectural design acquired through undergraduate education, students learn more advanced
academic and theoretical methods of architectural design through practical involvement in specific projects.
Y ou will be taught how to compile architectural plansinto practical design drawings, how to relate these to
structural design drawings and M& E design drawings, and how to produce detailed design drawings. In
particular, students will be taught how to communicate and present their work in English, as the subject
matter of the course will be international in scope.

[Course objectives]

The aim of this course isto develop practical skillsin architectural design and to synthesise practical
knowledge. Organise and systematise the experience gained through the internship and aim to acquire more
advanced architectural design methods. To develop the ability to express a message to society through
architecture in a practical way.

[Course schedule and contents]

#1 Lecture and Briefing by guest architect A
#2 Desk Crits and Discussion

#3 Desk Crits and Discussion

#4 Final Review by Guest Architect A

#5 Feedback

#6 L ecture and Briefing by guest architect B
#7 Desk Crits and Discussion

#8 Desk Crits and Discussion

#9 Final Review by Guest Architect B

#10 Feedback

#11 Lecture and Briefing by guest architect C
#12 Desk Crits and Discussion

#13 Desk Crits and Discussion

#14 Final Review by Guest Architect C

#15 Feedback

In 2021, the following three guest architects will be invited.
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A Fuminori Nosaku (Fuminori Nosaku Architects)
B Norihisa Kawashima (Nori Architects)
C Masaaki lwamoto (ICADA)

A detailed schedule will be given during the first lecture on 1 October at 4.30pm JST @Zoom.
#1 Guidance, Lecture and Briefing by Fuminori Nosaku

If you wish to attend, please register via Google Form.

https://forms.gle/tofY 8DrNdDoBiAcL7

[Course requirements]

None

[Evaluation methods and policy]

Evaluation: Students will be assessed on the basis of their practical solution to the briefs and the final product.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Introduced during class

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 7B080 PJ74

Graduate School of Engineering
ColEE e Instructor's Professor, KANETA TAKASHI
(and course name, job title, | Graduate School of Engineering
title in Construction Supervision Practice and department | Associate Professor,NISHINOSAY AKA
English) of affiliation

Part-time L ecturer, MIZUKAWA TAKAHIKO
Target year  [lst year sudentsor abovd Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Mon.3,4 Class style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

Engineering and practice of architects and supervisors required by architects law and building law.

[Course objectives]

To acquire the knowledge and the ability for architects and supervisors jobs.

[Course schedule and contents]

1-3. Laws and regulations.

Building code, acts of architects and building engineers, construction business act, standard forms of design
and supervision contract, standard forms of construction contract.

4-5. Overview of supervisions.

Definition of terms concerning supervision. Role of supervision in project process.

6-10. Jobs in projects.

Jobs of supervision in real projects.

11-15. Risk and troubles.

Examples of troubles and their solutions.

[Course requirements]

Construction Engineering and Management | and Il (undergraduate program) should be mastered.

[Evaluation methods and policy]

Report. Attendance of lectures and site visit are also evaluated.
Absolute evaluation (raw score)
Attendance and individual reports will be assessed on the basis of achievement level for course goals.
- Those who are absent more than four times will not be credited.
- Students will submit all reports.
The reports with originality will be given a high score.

[Textbooks]

Not used

[References, etc.]

Reference books
Introduced during class
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[Study outside of class (preparation and review)]

Read the material introduced in the class.

Other information (office hours, etc.)

Contact to:
kaneta@archi.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 7B088 SJ74

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Exercisesin Architecture and Architectural Enginegringjand department | Professor, OOSAKI MAKOTO
English) of affiliation

Target year Number of credits |4 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Students will be assigned individual research topics and will be instructed on related analysis, fieldwork,
EXercises, surveys or experiments. Issues such as literature surveys and research trend surveysin related
fields, and seeks students' awareness of problem discovery, while preparing and submitting report materials
summarizing research content and research progress with the intention of writing a master's thesis. I's imposed.
Gives advice on the contents of the research and discusses with presenters, faculty members, and attendees.

[Course objectives]

To be able to discover and organize the problems and difficulties to be solved through analysis, fieldwork,
experiments, etc., for the research theme set by them, and to plan what steps should be taken to solve them. In
addition, appropriate presentations on the progress of the research should be made, and the skills obtained to
use the results of the discussion in conducting the research should be acquired.

[Course schedule and contents]

Research guidance and practice (30 times)
Research meetings and guidance for individual students with laboratory seminars more than 30 timesin total.

[Course requirements]

In principle, two years of study are required.

[Evaluation methods and policy]

Comprehensively judge report materials, understanding of research contents, research management skills, and
presentation skills.

[Textbooks]

To be instructed during the exercise.

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

To beinstructed during the exercise.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number

Course title Instructor's Graduate School of Engineering
(and course IA name, job title,  KANKEI KYOIN

title in Seminar on Architecture and Architectural Engineering, |A jand department | Graduate School of Engineering
English) of affiliation Professor, OOSAKI MAKOTO
Target year Number of credits |2 Year/semesters [2023/Intensive, First semester
Days and periods| Intensive Class style Seminar Language of nstruction| Japanese and English

[Overview and purpose of the course]

Students are given individual research themes related to various fields of architecture, and instructed through
related analysis, fieldwork, and seminars. Students read the latest and classical papers that play important
rolesin therelated fields, and are guided to obtain proficiency in research methods and results through
discussion. In addition to making students understand conventional research methods, we provide guidance
that encourages innovative ideas that are not restricted by conventional research methods. Through
discussions with other students and faculty members, we provide guidance to develop the ability to identify
and solve problemsin their research fields.

[Course objectives]

Ability to understand previous issues and how they have been solved in areas related to the student's research
theme, and in addition, ability to discover the problems and understand the difficultiesin solving them
through analysis, field work, and experiment.

[Course schedule and contents]

15 times of seminars and discussions.

[Course requirements]

M1 students.

[Evaluation methods and policy]

Scoreis evaluated by contents and materials of presentation at the seminars, and by overall progress of study.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

To be specified during the course.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number

Course title Instructor's Graduate School of Engineering
(and course IB name, job title,  KANKEI KYOIN

title in Seminar on Architecture and Architectural Engineering, |B jand department | Graduate School of Engineering
English) of affiliation Professor, OOSAKI MAKOTO
Target year Number of credits |2 Year/semesters [2023/Intensive, Second
Days and periods| Intensive Class style Seminar Language of nstruction| Japanese and English

[Overview and purpose of the course]

Students are given individual research themes related to various fields of architecture, and instructed through
related analysis, fieldwork, and seminars. Students read the latest and classical papers that play important
rolesin therelated fields, and are guided to obtain proficiency in research methods and results through
discussion. In addition to making students understand conventional research methods, we provide guidance
that encourages innovative ideas that are not restricted by conventional research methods. Through
discussions with other students and faculty members, we provide guidance to develop the ability to identify
and solve problemsin their research fields.

[Course objectives]

Ability to understand previous issues and how they have been solved in areas related to the student's research
theme, and in addition, to discover the problems and understand the difficulties in solving them through
analysis, field work, and experiment.

[Course schedule and contents]

15 times of seminars and discussions.

[Course requirements]

M1 students.

[Evaluation methods and policy]

Score is evaluated by contents and materials of presentation at the seminars, and by overall progress of study.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

To be specified during the course.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number

Course title Instructor's Graduate School of Engineering
(and course A name, job title,  KANKEI KYOIN

title in Seminar on Architecture and Architectural Engineering, IIA jand department | Graduate School of Engineering
English) of affiliation Professor, OOSAKI MAKOTO
Target year Number of credits |3 Year/semesters [2023/Intensive, First semester
Days and periods| Intensive Class style Seminar Language ofinstrctiony Japanese and English

[Overview and purpose of the course]

Guidanceis provided to students on analysis, fieldwork, exercises, surveys, and experiments for the related
research themes in various fields of architecture. Students will familiarize themselves with the methods and
results of the latest papers in their research themes and related fields, and are provided with guidance on
setting research goals and finding methodologies for achieving their goals. In addition, students are required
to prepare and submit reports summarizing their research results for preparation of writing a master'sthesis,
and are instructed to obtain basic thesis writing techniques for presenting their research results to external
organizations such as academic conferences. Students will join discussions for explaining impact and
significance of their own research in the recent devel opments of relevant fields, and future developments.
They are instructed to obtain the ability to independently conduct research and report the results to the
academic and other societies.

[Course objectives]

To set goals for how the students solve problems they find in the field related to the research theme. In
addition, students should be able to present the problem appropriately and acquire skills that can improve the
efficiency of problem solving through discussion.

[Course schedule and contents]
23 times of seminars and discussions.

[Course requirements]
M2 students.

[Evaluation methods and policy]
Score is evaluated by contents and materials of presentation at the seminars, and by overall progress of study.
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1A (2)

[Textbooks]
Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
To be specified during the course.

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number

Course title Instructor's Graduate School of Engineering
(and course 1B name, job title,  KANKEI KYOIN

title in Seminar on Architecture and Architectural Engineering, 1B jand department | Graduate School of Engineering
English) of affiliation Professor, OOSAKI MAKOTO
Target year Number of credits |3 Year/semesters [2023/Intensive, Second
Days and periods| Intensive Class style Seminar Language ofinstrctiony Japanese and English

[Overview and purpose of the course]

Guidanceis provided to students on analysis, fieldwork, exercises, surveys, and experiments for the related
research themes in various fields of architecture. Students will familiarize themselves with the methods and
results of the latest papers in their research themes and related fields, and are provided with guidance on
setting research goals and finding methodologies for achieving their goals. In addition, students are required
to prepare and submit reports summarizing their research results for preparation of writing a master'sthesis,
and are instructed to obtain basic thesis writing techniques for presenting their research results to external
organizations such as academic conferences. Students will join discussions for explaining impact and
significance of their own research in the recent devel opments of relevant fields, and future developments.
They are instructed to obtain the ability to independently conduct research and report the results to the
academic and other societies.

[Course objectives]

To set goals for how the students solve problems they find in the field related to the research theme. In
addition, students should be able to present the problem appropriately and acquire skills that can improve the
efficiency of problem solving through discussion.

[Course schedule and contents]
23 times of seminars and discussions.

[Course requirements]
M2 students.

[Evaluation methods and policy]
Score is evaluated by contents and materials of presentation at the seminars, and by overall progress of study.
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IIB (2)

[Textbooks]
Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
To be specified during the course.

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B222 LJ74

Course title Instructor's

(and course name, job title, Graduate School of Engineering
title in Environmental Control Engineering, Adv.|and department | Professor, HARADA KAZUNORI
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Tue.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Lecture will be given on the elements of environmental formation in normal and fire conditions. The
prediction methods of air flow, radiation and air quality is given. Discussion will be made on how to apply
them to building design.

[Course objectives]

The participants are to acquire basic concept of environmental control and to be ready for conducting
research on heat and air quality studies.

[Course schedule and contents]

Introduction (1 week)
The history of numerical analysisin environmental control is presented.

Numerical methods in heat conduction in solids (5 weeks)
A numerical method for heat conduction equation is introduced. At the end of thisterm, practice will be made
on calculation methods in order to understand the basic concepts.

Numerical methodsin fluid flow (5 weeks)
Control volume method is lectured as a basic method of calculation of fluid flow. At the end of the term,
practice on SIMPLE algorithm is carried out.

Combined analysis and turbulence (3 weeks)
The concept of combined analysis of heat and fluid flow is introduced. It is understood that the turbulence
models are a so implemented in similar ways.

End-term examination and evaluation of achievements (1 week)
Checking degree of understanding.

[Course requirements]

Knowledge on Environmental Engineering in Architecture | [U-ENG24 24009 LJ74] and 1l [U-ENG24
24010 LJ74] is assumed.
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[Evaluation methods and policy]
Scores are evaluated by an end-term examination.

[Textbooks]
Hand-out's will be provided.

[References, etc.]

Reference books
To be specified during the course.

[Study outside of class (preparation and review)]

Guidance will be given during the course.

Other information (office hours, etc.)

Questions will be accepted at occasions via Email. No explicit office hours are designated. If participants
need to have time for questions, and/or discussions, contact the teacher via E-mail with his’her name, students
number and intended schedule for meeting.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B226 LJ74

Course title Instructor's

(and course name, job title, Graduate School of Engineering

title in Building Geoenvironment Engineering  |and department | Associate Professor, KOHEI FUJITA
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Tue.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Wave propagation theories are explained first for 1D, 2D and 3D models. 1D multi-reflection problems of
waves are also formulated and explained. Based on these theories, methods for construction of design
earthguake ground motions are presented. Soil-structure interaction problems are stated finally for the
purpose of developing more rational design methods for building structures.

[Course objectives]

Obtain the knowledge on wave propagation theories and 1D multi-reflection theory of waves. Furthermore
obtain the knowledge on construction of design earthquake ground motions and soil-structure interaction.

[Course schedule and contents]

Introduction and in-situ (field) tests, 1 class,
Introduction of course is conducted and in-situ (field) tests are explained.

Construction of design earthquake ground motions, 1 class,
Construction of design earthquake ground motions s discussed. Response spectrum, Fourier spectrum and
power spectrum are also discussed from the viewpoint of construction of design earthquake ground motions.

Soil-structure interaction, 2 classes,
The problem of soil-structure interaction is explained and various models for this problem are introduced.

Exercise on structura design considering soil-structure interaction, 1 class,
Exercise on structural design considering soil-structure interaction is conducted.

Seismic damage to soil, pile and foundation, 1 class,
Seismic damage to soil, pile and foundation is explained.

Seismic upgrading (structures), 1 class,
Seismic upgrading (structures) is discussed.

Seismic upgrading (soil, pile and foundation), 1 class,
Seismic upgrading (soil, pile and foundation) is discussed.

Wave propagation (No.1), 1 class,
1D wave propagation problems are formulated and explained from its fundamentals.

Wave propagation (No.2),1 class,
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1D multi-reflection problems of waves are formulated and explained. The introduction of the program of
SHAKE is aso made.

Wave propagation (No0.3),1 class,
3D wave propagation problems are formulated and explained.

Wave propagation (No.4), 1 class,
2D wave propagation problems are formulated and explained as the ssmplification of 3D problems.

Wave propagation (No.5), 1 class,
Surface waves (Rayleigh and Love waves) are explained from its fundamentals.

Exercise on wave propagation, 1 class,
Exercise of wave propagation is conducted. 1D, 2D wave propagations are treated.

Confirmation of the Learning Degree, 1 class,

[Course requirements]

Basics of mechanics. Fundamentals of vibration and wave propagation. Preliminary of linear algebraand
calculus.

[Evaluation methods and policy]

Evaluated by the term examination at the end of the semester.

[Textbooks]

Not used

[References, etc.]

Reference books
Suggest in the class.

[Study outside of class (preparation and review)]

Solve the exercises presented in the first classin parallel to the class advancement.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B231 LJ74

Course title Instructor's

(and course name, job title, Graduate School of Engineering
title in High Performance Structural Systems Engineeringjand department | Professor, KOETAKA YUUJ
English) of affiliation
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Wed.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

This course discusses ultimate behavior of structural members and seismic devices used in steel structures,
fundamental theories and engineering methodol ogies to achieve mechanica properties which they should
possess; and explains basic and applied theories of seismic design of steel frame structures.

[Course objectives]

To understand the ultimate behaviors and mechanical properties of steel members, and learn the precautions
in design and the concept of design equations.

To understand the differences between plastic design and plastic analysis, and learn basic and applied seismic
design that does not rely too much on computer numerical calculations.

[Course schedule and contents]

Elasto-plastic behavior and design of steel frame structures
The 1st class: Elasto-plastic behavior of steel members
The 2nd class. Plastic analysis of one-story frames
The 3rd class: Plastic collapse load of multi-story frames
The 4th class: Plastic design of multi-story frames
The 5th class: Plastic collapse load of beam-hinging type 3D frames with eccentricity
The 6th class: Plastic design of steel frames with buckling-restrained braces
The 7th class: Plastic design of steel frames with ordinary braces

Ultimate behavior and design of steel members
The 8th class: Flexural buckling of compression members
The 9th class: Inelastic flexural buckling and behavior after flexural buckling
The 10th class: Buckling restraint and design of buckling-restained brace
The 11th class: Lateral-torsional buckling
The 12th class: Ultimate behavior of flexural members
The 13th class: Ultimate behavior of members under bending moments and axial force
The 14th class: Local buckling of steel plates

Feedback of course
The 15th class: Summaries and conclusions

[Course requirements]

Would be preferable to have completed Mechanics of Building Structures, Steel Construction and Earthquake
Resistant Structures.
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[Evaluation methods and policy]
Evaluation will be based on the scores of four times of reports (25 points per areport).

[Textbooks]

Kazuo INOUE / Keiichiro SUITA Kaima Institute Publishing
ISBN:978-4306033443

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
To instruct as appropriate.

Other information (office hours, etc.)
*Please visit KULA SIS to find out about office hours.




Course number G-ENGO04 5B234 LJ74

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor, KOETAKA YUUJI

title in Steel Structures, Adv. and department | Graduate School of Engineering
English) of affiliation Assistant Professor, TAKATSUKA KOHEI
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Wed.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Steel building structures are built up by connecting various members and parts at fabrication factory or
construction site. This course discusses types of destruction of each connection using high-strength bolts or
welds based on past disaster, and explains connection design and construction condition for achieving high
ductile performance in accordance with basic and applied theories of limit state design.

[Course objectives]

To understand mechanical properties of steel material and mechanical behaviors of connections using welds
or high-strength bolts, and learn design method of beam-to-column connections, brace connections and
column base connections.

To learn plastic analysis based on yield line theory, and further understand fatigue fracture and design
methodology to prevent it.

[Course schedule and contents]

The 1st-2nd class: Design methodology of connections

The 3rd class: Design of brace connections

The 4th-6th class. Plastic analysis of flat plate under out-of-plane load
The 7th-10th class: Design of beam-to-column connections

The 11th-12th class: Design of column base connections

The 13th-14th class: Fatigue fracture and design against fatigue

The 15th class; Feedback of course

[Course requirements]
Would be preferable to have completed Mechanics of Building Structures and Steel Construction.

[Evaluation methods and policy]
Evaluation will be based on the scores of five times of reports (20 points per areport).
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[Textbooks]

Kazuo INOUE / Keiichiro SUITA Kaima Institute Publishing
ISBN:978-4306033443

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
To instruct as appropriate.

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B238 LJ74

Course title Instructor’s Disaster Prevention Research I nstitute|
(and course name, job title, | Professor, MARUYAMA TAKASHI
title in Architectural Wind Engineering and department | Djsaster Prevention Research Institute)
English) of affiliation Associate Professor,NISHIJIMA KAZUY OSHI
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Thu.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

This course will explain wind characteristics which is essential to wind resistant design of architecture and
evaluation of wind environment including the mechanism of wind genesis and the effect of weather condition,
topography and surface roughness. The characteristics of strong wind of typhoon or tornado causing damage
to buildings is discussed. We will provide an overview of strong wind damage and explain the method of
damage mitigation and disaster prevention. We will discuss the flow around building, the wind pressure and
force on building, and the vibration of building caused by wind. We will provide a short history of wind
resistant design and some exercises of calculating wind load on building.

[Course objectives]

Acquisition of knowledge on prediction and evaluation for wind load and wind environment around new
construction planned building.

[Course schedule and contents]

Mechanism of wind genesis and wind characteristics, 3 classes:

This course will explain the mean and instantaneous wind speed, i.e. the characteristics of wind in
atmospheric boundary layer, which is essential to wind resistant design of architecture. We will discuss the
cause of wind genesis by examining the forcing mechanism and the balancing wind speed and direction.

Strong wind disaster in Japan and its characteristics, 2 classes:

This course will explain the strong wind characteristics of typhoon and tornado causing damage to buildings
and houses by comparing other natural disasters. We will have an overview of historical strong wind damage
in Japan and explain the features.

Wind flow around object, 2 classes:
We will discuss the foundation of fluid dynamics describing the flow around a body which is essential for the
evaluation of wind load on buildings and demonstrate the wind flows around buildings and houses.

Method of wind environment prediction - 1, 1 class:
This class will drive the similarity law for wind tunnel test using scale models which is one of useful tools for
wind load evaluation. We will also explain the wind tunnel test.

Method of wind environment prediction - 2, 2 classes:
These classes will explain the foundation of fluid dynamics and provide the examples of calculation.

History of wind resistant design and wind load evaluation, 2 classes:
These courses will provide an overview of the history of wind load evaluation in the Recommendations for
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L oads on Highrisebuildings.

Procedure of wind load evaluation based on the Building Standards Act and AlJ Recommendations for Loads
on Buildings, 2 classes:

These courses will provide the evaluation method of design wind load on real buildings based on the Building
Standards Act, Building Standard Law Enforcement Order and AlJ Recommendations for Loads on Buildings
and practical training of calculation. We will explain the cautionary note on strong wind cause by tornado
such as the wind glass breakage which is not include the law.

Confirmation of learning attainment, 1 class:
This class will summarize the course and confirm learning attainment.

[Course requirements]

Architectural structural engineering, fluid dynamics and meteolorogy will be desirable but not be obligated.

[Evaluation methods and policy]

By reports or examination

[Textbooks]

Instructed during class
Non, References, documents will be distributed

[References, etc.]

Reference books
Introduced during class
Non

[Study outside of class (preparation and review)]

To be indicated during the lecture.

Other information (office hours, etc.)

Questions : directing during class
Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B241 LJ74

_ Disaster Prevention Research Institute
Course title Instructor’s Professor, MATSUSHIMA SHINICHI
(and course name, job title, | Djsaster Prevention Research Ingtitute
title in Urban Disaster Management and department | Professor,Y uki Sakai
English) of affiliation Disaster Prevention Research Institute
Associate Professor,NISHINO TOMOAKI
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Tue.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

In recent years, as the urban society becomes more dense and high-functioning, the factor of disasters become
more complex and the risk of disasters have risen. Therefore, the necessity of the integrated disaster
mitigation measures before the disaster, immediately after the disaster, and long after the disaster is pointed
out. In this lecture, the actual damage by past earthquakes and its generation process, methods to predict
strong motions and methods to predict building damages based on predicted ground motions, technique to
evaluate earthquake-resistant performance actual buildings, risk evaluation methods of fire by earthquakes
and tsunami in urban area and its damage estimation method, is explained.

[Course objectives]

Understand the seismic risk evaluation, fire risk evaluation and evaluation of impact of disastersfor structures
and urban systems, and the disaster prevention countermeasures and learn about prediction methods for
disaster management and the basics to think by oneself about its policy.

[Course schedule and contents]

Mechanism of disasters by earthquakes, 2 times, What is urban disaster management? Mechanism of disasters
by earthquakes, source mechanisms for disastrous earthquakes in and around Japan, ground motion
generation process, seismic intensity and magnitude, characteristics of observed ground motion will be
explained from previous earthquake disasters.

Basics of wave propagation and strong ground motion, 3 times, Wave propagation analysis and strong motion
simulation

Structural response estimation, 5 times, Modeling of structures and prediction of their responses

Mechanism of post-earthquake fires and disaster estimation, 2 times, Earthquake risk analysis considering of
the post-earthquake fires

Mechanism of Tsunami and Tsunami fire and disaster estimation, 2 times, Evaluation of hazard by Tsunami
fires

Student Assessment, 1 time, Assessment of the how much students have achieved the learning objectives.

[Course requirements]

Basic knowledge of anti-seismic engineering and environmental engineering

[Evaluation methods and policy]

[Evaluation method]

Grading will be based on final report (60%) and daily attendance (40%).
Attendance to classes and reports in classes are included in the daily attendance.
[Evaluation policy]
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The attainment target will be evaluated according to the policy of grading of the Graduate School of
Engineering.

[Textbooks]

Not used

[References, etc.]

Reference books
Earthquake Ground Motion and Strong Motion Prediction - Key items for learning the basics - (AlJ)
Ground motion - phenomena and theory (AlJ)
Vibration of Architecture (Asakura Publishing)
Urban disaster prevention: Theory and practice of earthquake countermeasures (Gakugei Shuppan)
Building fire prevention (Asakura Publishing)
Introduction to building fire safety engineering (The Building Center of Japan)

[Study outside of class (preparation and review)]

Instructed if necessary

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 5B259 LJ74

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Associate Professor, OOTANI MAKOTO]
title in Theory of Acoustic Space Design in Architecturejand department | Graduate School of Engineering
English) of affiliation Professor, TAKANO YASUSHI
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Mon.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

For the realization of optimal acoustic space design in architecture, it is essential to understand

- Prediction of physical parameters of sound field in architecture

- Measurement and analysis of sound field

- Perception and cognition of acoustic space

with in-depth understanding of acoustics, psychology of hearing, and acoustic signal processing. This lecture
introduces these theories and methods from physical and psychological viewpoints and recent research trend.
In addition, presentation and discussion by students are conducted for better understandings.

[Course objectives]

In-depth understandings of
- Prediction of acoustic space - Measurement and analysis of acoustic space
- Theory and method of perceptual evaluation for optimal acoustic space design in architecture.

[Course schedule and contents]

Introduction,1time, Overview

Acoustics,1time, Acoustics for understanding behavior of sound field and sound wave

Acoustic signal processing,1 time, Acoustic signal processing for measurement, analysis, and control of
sound field

Auditory perception, 2 times, Mechanism of spatial and temporal perception of sound field, based on
psychology of hearing. Multi-modal perception between hearing and other modalities.

Physical parameters of sound field and its prediction, 2 times, Physical parameters for measuring sound field
quality. Theories and methods for predicting physical parameters by computational simulations.
Measurement and analysis of sound field, 2 times, Basic measurement and analysis method of physical
information in sound field. Measurement and analysis of spatial information of sound field.

Auralization of sound field, 2 times, Auralization of acoustic space in architecturein its design stage.
Theories and methods of acoustic space.

Presentation,4times,Parti ci pants#039 presentation and discussion on research survey in the field of acoustic
environment.

[Course requirements]
None
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[Evaluation methods and policy]

Presentation (50%) and report (50%)

[Textbooks]

Provided from the lecturer during the class.

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

To beinstructed during the class.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO04 51017 LE74

Course title Instructor's

(and course name, job title, Part-time Lecturer, TSOI, Esther

title in Architecture Communication and department | Graduate School of Engineering
English) of affiliation Professor, DANIELL Thomas Charles
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Thu.3 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

English is the global working language of arts and science, as well asin international project collaborations.
Japanese architectural design sensibilities are well sought after overseas. On the other hand, prominent clients
likes to employ international talents to provide a view outside the box. Being able to lead a discussion in
English with people from al backgrounds, as well as honing and communicating one’ s unique sensibilities,
would be an important skill to survive in aglobal changing environment.

In this class we will go through the different studies of architecture in English, writing and presenting short
essays on our way. The final project will be a group proposal and presentation on “ aMemorial” .

[Course objectives]

Able to use fluent English for communicating and presenting architectural ideas.

A1 Communication ability

A2 Understanding architecture from different perspectives

B2 Understanding architectural design and spatial planning

C2 Understanding how architecture affects society

C3 Acting with correct judgement based on historical and social understanding
D2 Having one s unique viewpoint

E2 Understanding global and local values

[Course schedule and contents]

Wk 1: A brief overview on famous Western architects and introduction to some previous projects that | had
worked on. Review about Renzo Piano’ s workshop versus Gund Hall at GSD. An introduction to Carpenter
Center, Le Corbusier’ sonly architecturein America. (Self introduction.)

Introduction to first assignment on an essay about your favourite architecture.

Wk 2*: Glass and Steel 1: review on historical development and modern details.
Submission and presentation about first essay.

Wk 3: Glass and Steel 2: review on historical development and modern details.
Continue presentation about first essay.

WKk 4: The Technology Effect/ Crystal Palace 1
Introduction to second assignment “  Architecture and Technology” : list 3 architectural effects related to
technology, and describe how materials and technology produced them.
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Wk 5: The Technology Effect/ Crystal Palace 2, and shopping malls development.
Wk 6*: Pompidou Center 1: technology and city

Submission and presentation of second essay “ Architecture and Technology” .
Fill-in-the-blank test (open book).

Wk 7*: Pompidou Center 2: technology and political movement. Comparison to Hong Kong Bank.
Continue presentation about second essay. Schematization test (concept check).

Wk 8: Utopia/ Ledoux 1: ideal and architectural representation
Wk 9*: Utopia/ Ledoux 2. Revision onterms. Fill-in-the-blank test for Hong Kong Bank.
Wk 10: A review on Rem Koolhaas'  thoughts and works.

Wk 11: Citiesin the world. Introductionto KevinLynch’ s* The Image of the City” .
Introduction to final group project: proposal and presentation of “ A Memoria” inthe city.

Wk 12: Critical Memory 1: Peter Eisenman’ sdesignin Berlin
Presentation about your group and topic.

Wk 13*: Critica Memory 2
Presentation about your group’ sMemoria proposal.

Wk 14*: Group presentation.
Wk 15: Feedback class. Follow-up

No final examination.
The schedule may be subject to change.

[Course requirements]

None

[Evaluation methods and policy]

Students will need to listen and read different texts, and solve the related problems. Students are expected to
be able to write, discuss and present architecture in English at the end of the class. There will be no final
examination. Attendance, class participation and exercise completion isimportant. No plagiarism. Students
who have less than 60% in attendance will fail. Late arrival for more than 10 minutes or leaving early without
satisfactory explanation will be considered non-attendance.

Homework - 40% Presentations - 40%. Attendance - 20%.
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[Textbooks]

Please check URL below.

[References, etc.]

Reference books
Christian Norberg-Schulz, Genius Loci: Towards a Phenomenology of Architecture, Academy Editions Ltd,
1980.
https.//marywoodthesi sresearch.files.wordpress.com/2014/03/geni us-l oci-towards-a-phenomenol ogy-of -
architecture-partl_.pdf

Kenneth Frampton, Modern Architecture: A Critical History, Thames and Hudson, 1992.
https://doubl eoperative.files.wordpress.com/2009/12/kenneth-frampton_modern-architecture.pdf

Le Corbusier, Towards a New Architecture, Dover, 1986.
https://cisematakbl og.files.wordpress.com/2016/11/towards-a-new-architecturel- 1.pdf

Christian Schittich, in Detail Japan, Birkhauser, 2002.

Graphic Anatomy Atelier Bow-Wow, Toto, 2007.

Francis D.K. Ching, Building Construction Illustrated, John Wiley and Sons, 1991.
Francis D.K. Ching, A Visual Dictionary of Architecture, John Wiley and Sons, 2011.

Steen Eiler Rasmussen, Experiencing Architecture, MIT Press, 1992.
https://openlab.citytech.cuny.edu/12101291coordination/files/2011/06/Rasmussen_and Elam_Proportions.
pdf

Gunter Nitschke, From Shinto to Ando, Academy, 1993.
http://www.east-asi a-architecture.org/downloads/research/MA_- The Japanese Sense of Place - Forum.
pdf

Junichiro Tanizaki, In Praise of Shadows, Leet’” slsland Books, 1997.
http://wwwedu.artcenter.edu/mertzel/spatial _scenography 1/Class%20Files/resources/In%20Prai se%200f%
20Shadows.pdf

Kevin Lynch, The Image of the City, Harvard-MIT Joint Center for Urban Studies Series, 1964.
http://www.miguel angel martinez.net/IMG/pdf/1960_Kevin_Lynch_The Image of The City book.pdf

Related URLs

http://wwwedu.artcenter.edu/mertzel/spatial _scenography 1/Class%20Files/resources/In%20Prai se%200f%
20Shadows.pdf(Tanizaki Junichiro, In Praise of Shadows.)

https://1drv.ms/b/sIAhV q_riAFrGsgSdTZP5ykPintWMq(John Sallis, Stone.)
http://miessociety.org/mies/speeches/id-merger/(Mies van der Rohe, ID Merger speech.)
https://1drv.mg/b/slAhVq_riAFrGsgSl7_073rY gfkL Cx(Construction History)

https://1drv.ms/b/slAhV q_riAFrGsgShPD7LwWDAseZAb9(Space, Time & Architecture)
https://1drv.ms/w/slAhVq_riAFrGsgTy570gLy253JJD 1(Beaubourg Effect)

https://1drv.ms/b/slAhV q_riAFrGsgSu28rkaBX p_f9cs(The Theater of Industry)
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https://cisematakbl og.files.wordpress.com/2016/11/towards-a-new-architecturel-1.pdf(Le Corbusier,
Towards a New Architecture.)

http://www.icomos-poland.org/pl/?option=com_dropfiles& format=& task=frontfile.download& catid=67& id=
66& Itemi d=1000000000000(Francis Ching, A Visual Dictionary of Architecture.)

http://www.east-asi a-architecture.org/aoctm/index.html (Hand or Machine, by Esther Tsoi, 2012.)

[Study outside of class (preparation and review)]

Please read materials from the above URL. Research the meaning of words in advance and at your leisure.

Other information (office hours, etc.)

About Esther: http://linkedin.com/in/kyokoto
Esther can be reached by e-mail. Assignments will have to be handed in class.

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q005 SJ74

Course title
(and course

English)

title in Seminar on Architectural Design and Planning |

Instructor's
name, job title,
and department
of affiliation

Graduate School of Engineering
Professor, KANETA TAKASHI
Graduate School of Engineering
Professor, KANKI K1YOKO
Disaster Prevention Research Institute
Professor, MAKI NORIO
Graduate School of Engineering
Professor, MIURA KEN
Graduate School of Engineering
Professor, DANIELL  Thomas Charles
Graduate School of Engineering
Professor,TAJ TAKAHIRO
Graduate School of Engineering
Professor, TOMISHIMA Y OSHIAKI
Graduate School of Engineering
Professor,HIRATA AKIHISA

Target year Number of credits

2

Year/semesters [p023/Intensive, First semester

Days and periods| Intensive Class style

Seminar

Language of nstruction|  Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,15times,

[Course requirements]

None

[Evaluation methods and policy]

Continue to (VAT




[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q006 SJ74

Course title Instructor's
(and course I name, job title,

title in Seminar on Architectural Design and Planning 11 |and department
English) of affiliation

Graduate School of Engineering
Professor, KANETA TAKASHI
Graduate School of Engineering
Professor, KANKI K1YOKO
Disaster Prevention Research Institute
Professor, MAKI NORIO
Graduate School of Engineering
Professor, MIURA KEN
Graduate School of Engineering
Professor, DANIELL  Thomas Charles
Graduate School of Engineering
Professor,TAJ TAKAHIRO
Graduate School of Engineering
Professor, TOMISHIMA Y OSHIAKI
Graduate School of Engineering
Professor,HIRATA AKIHISA

Target year Number of credits

2

lsemester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,15times,

[Course requirements]

None

[Evaluation methods and policy]

Continue to N2). v |




[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q008 SJ74

Graduate School of Engineering
Professor, KOETAKA YUUJI
Graduate School of Engineering
Professor, OOSAKI MAKOTO
Graduate School of Engineering

Course title Instructor's Professor, TAKEWAKI [ZURU
(and course name, job title, | Graduate School of Engineering
title in Seminar on Structural Engineering of Buildings | jand department | Professor,NISHIYAMA MINEHIRO]
English) of affiliation Disaster Prevention Research Institute

Professor, MARUYAMA TAKASHI
Graduate School of Engineering
Professor,HAY ASHI YASUHIRO
Graduate School of Engineering
Professor, KANEKO YOSHIO

Target year Number of credits |2 Year/semesters [023/Intensive, First semester

Days and periods| Intensive Class style Seminar Language ofinstrctiony Jappanese

[Overview and purpose of the course]

Research presentation related to building structure is made. Then, questions and answers by the faculty or the
other students are performed. The advice about the research is given being conscious of writing a dorctoral
thesis.

[Course objectives]

Research contents are made to be substantial as a doctoral dissertation.
The capability to present the research content to the researcher of an outside domain is learned. The ability to
respond to questions or comments from various view points exactly is learned.

[Course schedule and contents]

A research presentation (15 times):
Students make research presentation, and has a question-and-answer session.

[Course requirements]

Students should be belong to the laboratories specialize in structure.
Students cannot study both of the Building Structure Seminar | and I11 in the same fiscal year.

Continue to () 11




[Evaluation methods and policy]

Evaluation is based on the presentation and the reports which describe the comment over other students
presentation.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

None

Other information (office hours, etc.)

None

*Please visit KULASIS to find out about office hours.




Course number G-ENG33 6Q009 SJ74

Graduate School of Engineering
Professor, KOETAKA YUUJI
Graduate School of Engineering
Professor, TAKEWAKI [ZURU

Course title Instructor's Graduate School of Engineering

(and course 1 name, job title, Professor, OOSAKI MAKOTO

title in Seminar on Structural Engineering of Buildings 1 jand department | Graduate School of Engineering
English) of affiliation Professor,NISHIYAMA MINEHIRO]

Disaster Prevention Research Institute)
Professor, MARUYAMA TAKASHI
Graduate School of Engineering
Professor, KANEKO YOSHIO

Target year Number of credits |2 Year/semesters ggr%'i_'tgtrenévev Second
Days and periods| Intensive Class style Seminar Language of nstruction|  Japanese

[Overview and purpose of the course]

Research presentation related to building structure is made. Then, questions and answers by the faculty or the
other students are performed.  The advice about the research is given being conscious of writing a dorctoral
thesis.

[Course objectives]

Research contents are made to be substantial as a doctoral dissertation.
The capability to present the research content to the researcher of an outside domainislearned. The ability
to respond to questions or comments from various view points exactly islearned.

[Course schedule and contents]

A research presentation (15 times):
Students make research presentation, and has a question-and-answer session.

[Course requirements]

[ ]
Students should be belong to the laboratories specialize in structure.

Students cannot study both of the Building Structure Seminar Il and 1V in the same fiscal year.

[Evaluation methods and policy]

Evaluation is based on the presentation and the reports which describe the comment over other students
presentation.
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[Textbooks]

Not used

[References, etc.]

Reference books
None

[Study outside of class (preparation and review)]

Npne

Other information (office hours, etc.)

None

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q011 SJ74

Graduate School of Engineering
Course title Instructor's Professor, OGURA DAISUKE
(and course name, job title, Graduate School of Engineering
title in Seminar on Environmental Engineering | |and department | Professor, HARADA KAZUNORI
English) of affiliation Graduate School of Engineering

Professor,|ISHIDA TAIICHIROU
Target year Number of credits |2 Year/semesters po23/intensive, First semester
Days and periods| Intensive Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Seminar topics are selected among heat transfer, human comfort on thermal, lighting, sound sensation,
building systems such as HVAC, water supply, sanitation and electricity. Through discussions, the
participants are encouraged to understand deeply the subject and to develop ability to think themselves. To
increase the progress of doctoral study, presentation and report are obligatory in order to receive instructions
by professors and to join discussion among participants.

[Course objectives]

The course intends to summarize the development of his’/her own research, to develope skills to convey hig/
her ideas to the researchersin other areas and to join discussions in multiple viewpoints properly.

[Course schedule and contents]

Research presentations and discussion,15times,Participants shall make presentations on the research of hig/
her own and make discussions among other participants and instructors.

[Course requirements]

Asagenera rule, students belonging to |aboratories on the architectural environmental engineering are
permitted to attend.

[Evaluation methods and policy]

Presentation of research contents of his’her own and discussions among other participants and professors are
necessary. The degree of understanding, the ability of conducting research by his’her own intension, the skills
of presentation will be evaluated. In addition, the interest to broader range of research area, the ability of
finding and solving problems are judged.

[Textbooks]

To be specified during the course.

[References, etc.]

Reference books
Supplemental textbooks will be specified during the course if necessary.

[Study outside of class (preparation and review)]

To be specified during the course.

Other information (office hours, etc.)

This seminar shall not be registered in parallel with Seminar on Environmental Engineering I11.

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q012 SJ74

Graduate School of Engineering
ColEE e Instructor's Professor, OGURA DAISUKE
(and course I name, job title, | Graduate School of Engineering
title in Seminar on Environmental Engineering || jand department | Professor, HARADA KAZUNORI
English) of affiliation Graduate School of Engineering

Professor,ISHIDA TAIICHIROU
Target year Number of credits |2 Year/semesters [2023/Intensive, Second
Days and periods| Intensive Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Seminar topics are selected among heat transfer, human comfort on thermal, lighting, sound sensation,
building systems such as HVAC, water supply, sanitation and electricity. Through discussions, the
participants are encouraged to understand deeply the subject and to develop ability to think themselves. To
increase the progress of doctoral study, presentation and report are obligatory in order to receive instructions
by professors and to join discussion among participants.

[Course objectives]

The course intends to summarize the development of his’/her own research, to develope skills to convey hig/
her ideas to the researchersin other areas and to join discussions in multiple viewpoints properly.

[Course schedule and contents]

Research presentations and discussion,15times,Participants shall make presentations on the research of hig/
her own and make discussions among other participants and instructors.

[Course requirements]

Asagenera rule, students belonging to |aboratories on the architectural environmental engineering are
permitted to attend.

[Evaluation methods and policy]

Presentation of research contents of his’her own and discussions among other participants and professors are
necessary. The degree of understanding, the ability of conducting research by his’her own intension, the skills
of presentation will be evaluated. In addition, the interest to broader range of research area, the ability of
finding and solving problems are judged.

[Textbooks]

To be specified during the course.

[References, etc.]

Reference books
Supplemental textbooks will be specified during the course if necessary.

[Study outside of class (preparation and review)]

To be specified during the course.

Other information (office hours, etc.)

This seminar shall not be registered in parallel with Seminar on Environmental Engineering 1V.

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q013 SJ74

Graduate School of Engineering
Course title Instructor's Professor, OGURA DAISUKE
(and course i name, job title, Graduate School of Engineering
title in Seminar on Environmental Engineering |11 jand department | Professor, HARADA KAZUNORI
English) of affiliation Graduate School of Engineering

Professor,|ISHIDA TAIICHIROU
Target year Number of credits |2 Year/semesters po23/intensive, First semester
Days and periods| Intensive Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Seminar topics are selected among heat transfer, human comfort on thermal, lighting, sound sensation,
building systems such as HVAC, water supply, sanitation and electricity. Through discussions, the
participants are encouraged to understand deeply the subject and to develop ability to think themselves. To
increase the progress of doctoral study, presentation and report are obligatory in order to receive instructions
by professors and to join discussion among participants.

[Course objectives]

The course intends to summarize the development of his’/her own research, to develope skills to convey hig/
her ideas to the researchersin other areas and to join discussions in multiple viewpoints properly.

[Course schedule and contents]

Research presentations and discussion,15times,Participants shall make presentations on the research of hig/
her own and make discussions among other participants and instructors.

[Course requirements]

Asagenera rule, students belonging to |aboratories on the architectural environmental engineering are
permitted to attend.

[Evaluation methods and policy]

Presentation of research contents of his’her own and discussions among other participants and professors are
necessary. The degree of understanding, the ability of conducting research by his’her own intension, the skills
of presentation will be evaluated. In addition, the interest to broader range of research area, the ability of
finding and solving problems are judged.

[Textbooks]

To be specified during the course.

[References, etc.]

Reference books
Supplemental textbooks will be specified during the course if necessary.

[Study outside of class (preparation and review)]

To be specified during the course.

Other information (office hours, etc.)

This seminar shall not be registered in parallel with Seminar on Environmenta Engineering |.

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q014 SJ74

Graduate School of Engineering
ColEE e Instructor's Professor, OGURA DAISUKE
(and course vV name, job title, | Graduate School of Engineering
title in Seminar on Environmental Engineering |V |and department | Professor, HARADA KAZUNORI
English) of affiliation Graduate School of Engineering

Professor,|ISHIDA TAIICHIROU
Target year Number of credits |2 Year/semesters gg%?gtgtrensive, Second
Days and periods| Intensive Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Seminar topics are selected among heat transfer, human comfort on thermal, lighting, sound sensation,
building systems such as HVAC, water supply, sanitation and electricity. Through discussions, the
participants are encouraged to understand deeply the subject and to develop ability to think themselves. To
increase the progress of doctoral study, presentation and report are obligatory in order to receive instructions
by professors and to join discussion among participants.

[Course objectives]

The course intends to summarize the development of his’/her own research, to develope skills to convey hig/
her ideas to the researchersin other areas and to join discussions in multiple viewpoints properly.

[Course schedule and contents]

Research presentations and discussion,15times,Participants shall make presentations on the research of hig/
her own and make discussions among other participants and instructors.

[Course requirements]

Asagenera rule, students belonging to |aboratories on the architectural environmental engineering are
permitted to attend.

[Evaluation methods and policy]

Presentation of research contents of his’her own and discussions among other participants and professors are
necessary. The degree of understanding, the ability of conducting research by his’her own intension, the skills
of presentation will be evaluated. In addition, the interest to broader range of research area, the ability of
finding and solving problems are judged.

[Textbooks]

To be specified during the course.

[References, etc.]

Reference books
Supplemental textbooks will be specified during the course if necessary.

[Study outside of class (preparation and review)]

To be specified during the course.

Other information (office hours, etc.)

This seminar shall not be registered in parallel with Seminar on Environmenta Engineering 1.

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q015 SJ74

Graduate School of Engineering
Professor, KOETAKA YUUJI
Graduate School of Engineering
Professor, KANEKO YOSHIO

Course title Instructor's Graduate School of Engineering
(and course 1l name, job title, Professor, TAKEWAKI |IZURU
title in Seminar on Structural Engineering of Buildings |11 jand department | Graduate School of Engineering
English) of affiliation Professor, OOSAKI MAKOTO

Graduate School of Engineering
Professor,NISHI'YAMA MINEHIRO]
Disaster Prevention Research Institute
Professor, MARUYAMA TAKASHI

Target year Number of credits |2 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar Language of nstruction|  Japanese

[Overview and purpose of the course]

Research presentation related to building structure is made. Then, questions and answers by the faculty or the
other students are performed. The advice about the research is given being conscious of writing a dorctoral
thesis.

[Course objectives]

Research contents are made to be substantial as a doctoral dissertation.
The capability to present the research content to the researcher of an outside domainislearned. The ability
to respond to questions or comments from various view points exactly islearned.

[Course schedule and contents]

A research presentation (15 times):
Students make research presentation, and has a question-and-answer session.

[Course requirements]

Students should be belong to the laboratories specialize in structure.
Students cannot study both of the Building Structure Seminar | and 111 in the same fiscal year.

[Evaluation methods and policy]

Evaluation is based on the presentation and the reports which describe the comment over other students
presentation.

Continue to N2 1y
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[Textbooks]

Not used

[References, etc.]

Reference books
None

[Study outside of class (preparation and review)]

None

Other information (office hours, etc.)

None

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q016 SJ74

Graduate School of Engineering
Professor, KOETAKA YUUJI
Graduate School of Engineering
Professor, TAKEWAKI IZURU
Graduate School of Engineering

Course title Instructor's Professor, OOSAKI MAKOTO

(and course v name, job title, | Graduate School of Engineering

title in Seminar on Structural Engineering of Buildings |V Jand department | Professor,NISHIYAMA MINEHIRO]
English) of affiliation Disaster Prevention Research Institute

Professor, MARUYAMA TAKASHI
Graduate School of Engineering
Professor, KANEKO YOSHIO
Graduate School of Engineering
Professor,HAY ASHI YASUHIRO

Target year Number of credits |2 Year/semesters ggfﬂgﬁmw Second
Days and periods| Intensive Class style Seminar Language ofinstrctiony Jappanese

[Overview and purpose of the course]

Research presentation related to building structure is made. Then, questions and answers by the faculty or the
other students are performed.  The advice about the research is given being conscious of writing a dorctoral
thesis.

[Course objectives]

Research contents are made to be substantial as a doctoral dissertation.
The capability to present the research content to the researcher of an outside domainislearned.  The ability
to respond to questions or comments from various view points exactly is learned.

[Course schedule and contents]

A research presentation (15 times):
Students make research presentation, and has a question-and-answer session.

[Course requirements]

Students should be belong to the laboratories specialize in structure. Students cannot study both of the
Building Structure Seminar Il and IV in the same fiscal year.

Continue to V(2) | |




[Evaluation methods and policy]

Evaluation is based on the presentation and the reports which describe the comment over other students
presentation.

[Textbooks]

Not used

[References, etc.]

Reference books
None

[Study outside of class (preparation and review)]

None

Other information (office hours, etc.)

None

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q017 SJ74

Course title Instructor's
(and course [l name, job title,

title in Seminar on Architectural Design and Planning 111 jand department
English) of affiliation

Graduate School of Engineering
Professor, KANETA TAKASHI
Graduate School of Engineering
Professor, KANKI K1YOKO
Disaster Prevention Research Institute
Professor, MAKI NORIO
Graduate School of Engineering
Professor, MIURA KEN
Graduate School of Engineering
Professor, DANIELL  Thomas Charles
Graduate School of Engineering
Professor,TAJ TAKAHIRO
Graduate School of Engineering
Professor, TOMISHIMA Y OSHIAKI
Graduate School of Engineering
Professor,HIRATA AKIHISA

Target year Number of credits

2

Year/semesters [p023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,15times,

[Course requirements]

None

[Evaluation methods and policy]

Continue to M@y 1 |
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[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6Q018 SJ74

Course title Instructor's
(and course vV name, job title,

title in Seminar on Architectural Design and Planning |V |and department
English) of affiliation

Graduate School of Engineering
Professor, KANETA TAKASHI
Graduate School of Engineering
Professor, KANKI K1YOKO
Disaster Prevention Research Institute
Professor, MAKI NORIO
Graduate School of Engineering
Professor, MIURA KEN
Graduate School of Engineering
Professor, DANIELL  Thomas Charles
Graduate School of Engineering
Professor,TAJ TAKAHIRO
Graduate School of Engineering
Professor, TOMISHIMA Y OSHIAKI
Graduate School of Engineering
Professor,HIRATA AKIHISA

Target year Number of credits

2

lsemester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,15times,

[Course requirements]

None

[Evaluation methods and policy]

Continue to IV(2)L 1 |




[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 5Q021 LJ74

Graduate School of Engineering
Professor, TAKANO YASUSHI
Graduate School of Engineering
Professor, HARADA KAZUNORI
Graduate School of Engineering
Professor, KANETA TAKASHI
Graduate School of Engineering
Professor, KANKI KIYOKO
Disaster Prevention Research Institute
Professor, MAKI NORIO

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor, OGURA DAISUKE
title in Advanced Theory of Architecture and Architectural Engineering | Jand department | Graduate School of Engineering
English) of affiliation Professor, MIURA KEN

Graduate School of Engineering
Professor, DANIELL  Thomas Charles
Graduate School of Engineering
Professor, TOMISHIMA Y OSHIAKI
Graduate School of Engineering
Professor,HIRATA AKIHISA
Graduate School of Engineering
Professor,TAJ TAKAHIRO
Graduate School of Engineering
Professor,|SHIDA TAIICHIROU

Target year Number of credits |2 Year/semesters |2023/Firgt semester

Days and periods| Mon.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Students will learn concrete methodol ogies for planning and designing excellent buildings and environment,
through the historical and cultural backgrounds of architecture and cities, which are necessary for
architectural planning and environmental engineering, Thiswill give you the ability to perform excellent
research.

[Course objectives]

Ability to write original dissertations on cutting-edge issues in architectural planning and environmental
engineering.

[Course schedule and contents]

(15 weeks) The instructors and students gives presentations on advanced research in architectural planning
and environmental engineering, and discuss what it means for architecture and related disciplines, rather than
sticking solely to their research, with a wide-ranging awareness of the surroundings the contents.

Continue to (21 11




[Course requirements]
Students must belong to the laboratories on architectural planning or environment engineering.

[Evaluation methods and policy]

A report summarizing the contents of the discussion will be submitted and evaluated by three faculty
members.

[Textbooks]
Not used

[References, etc.]

Reference books
Introduced during class

Related URLSs

(none)

[Study outside of class (preparation and review)]

Investigate related references (domestic and foreign) through consultation with the instructors.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 5Q022 SJ74

Course title
(and course 1

English)

title in Advanced Theory of Architecture and Architectural Engineering Il

Instructor's
name, job title,
and department
of affiliation

Graduate School of Engineering
Professor, OOSAKI MAKOTO
Graduate School of Engineering
Professor, KANEKO YOSHIO
Graduate School of Engineering
Professor,NISHIYAMA MINEHIRO]
Graduate School of Engineering
Professor,HAYASHI YASUHIRO
Disaster Prevention Research Institute
Professor,IKEDA YOSHIKI
Disaster Prevention Research Institute
Professor, MATSUSHIMA SHINICHI
Disaster Prevention Research Institute
Professor, MARUYAMA TAKASHI
Graduate School of Engineering
Professor, KOETAKA YUUJ
Disaster Prevention Research Institute
Professor,Y uki Sakai

Target year Number of credits

2

Year/semesters | >023/Second semester

Days and periodsf Mon.3 Class style

Seminar

Language of nstruction Japanese

[Overview and purpose of the course]

Study the earthquake safety of building structures and the performance of structural materials. The main
topics are the structural design of buildings, the structural analysis method and the evaluation of
performances of advanced structural materials. The structural experiments are also discussed.

[Course objectives]

Acquire the ability to write original articles on advanced theme on structural engineering

[Course schedule and contents]

15, 15 classes,

Presentation and discussion on advanced theme on structural engineering

[Course requirements]

None

[Evaluation methods and policy]

Grade based on the result of student effort.

Continue to 2. ¢ 1




[Textbooks]

Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Investigate the state of the artsin the research field.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG04 5X401 LJ74

Graduate School of Engineering
Professor, KANKI K1Y OKO

Course title Instructor's Disaster Prevention Research Institute
(and course name, job title, Professor, MAKI NORIO

title in Design Methodol ogy and department | Graduate School of Engineering
English) of affiliation Professor, MIURA KEN

Graduate School of Engineering
Professor,HIRATA AKIHISA

. 2023/Intensive, Second
Target year Number of credits |2 Year/semesters e

Days and periods| Intensive Class style Lecture Language of nstruction Japanese

[Overview and purpose of the course]

Design is being reexamined as we enter the 21st century. The days of simply making artifacts are over;
design today has expanded to include the process and act of creating rich experiences and connections. This
lecture will provide an overview of design methods, then explain design methodol ogies from the perspective
of disaster prevention design, conception design, architectural and urban design, and regional design. Disaster
prevention design considers various designs for the safety of society, such as hazard maps showing
inundation areas for tsunamis and river floods, pictograms for evacuation, color levels for warning, and urban
designsthat are resistant to disasters. This course will lead to an understanding of the ideal disaster
prevention design based on affordance and risk communication. Under conception design, students will learn
practical methods of creative conception and brush-up by teams. Under architectural and urban design, we
will take up examples of designs that have been created with unique advanced approaches of exemplary
architecture and cities. Guest lecturers knowledgeabl e about the contents will be invited. If possible, field
investigation will be undertaken to learn about past and current theories and practices to understand the
relationship, sustainability, and truth of various phenomena related to design practice. Under regional and
residential design, we discuss the support design for areas challenging to sustain dwellings. Settlementsis an
extremely comprehensive and universal subject and most deeply related to the dignity of each individual. We
will consider ideal designs beyond partial solutions for people living with pride, local communities, and local
environments. Throughout the lectures, students will acquire a basic understanding of various design
methodol ogies related to architecture, community, and urban environments, as well as the basic skills to put
them into practice.

[Course objectives]

To acquire a basic background in understanding and practicing human, architectural, regional, and urban
design methods.

[Course schedule and contents]

Proceeding with design methodology (1 Class) Scheduling of lectures, overview, and introduction of basic
theories related to design methodol ogy

Disaster prevention design (3 Classes) How to design to protect lives ? Methods and limitations of risks
assessment ? Risk communication ? Hazard maps, color codes for warning signals

Conception Design (3 Classes) After prior study on conception of ideas, students will learn how to
practically fine-tune ideas by teaming up with people from different fields. They will work on specific
stationery or product competitions.

Architectural and Urban Design (3 Classes) We will take up actual design examples with an excellent,
cutting-edge approach to architecture and urbanism. Guest lecturers appropriate to the content will be invited,

Continue to (2)1 11




and if possible, afield trip will be conducted.

Regional and Residential Design (3 Classes) Dialogue-Based Approach to local society, Participation,
Individual and children's participation (R. Hart), Dynamic Authenticity, which deals with the value inherent
in aregion by identifying unclear point structures.

Discussion (2 Classes) We will discuss the integration of each design discipline and consider the
construction of new arguments for design methodologies. All teachers will take charge. Reports and feedback
on each discussion will be included.

[Course requirements]

Not specified. In principle, lectures  and  will be conducted at the Katsura Campus, while  through
may be conducted on-site in the field. The specific schedule will be announced separately.

[Evaluation methods and policy]

As a Report Assignment, discuss "Design Methodology"  through  and  under the guidance of four
instructors. As agenera rule, the Report Assignment will be administered four times.

[Textbooks]

In addition, the course will be conducted using handouts and projector slides. (Shared on PandA)

[References, etc.]

Reference books
In addition, reference books will be introduced during each lesson, and alist of references will be distributed
|ater.

[Study outside of class (preparation and review)]

Instructions will be provided during lectures as required.

Other information (office hours, etc.)

The class schedule will be adjusted at the beginning of the second semester, and you will be notified of the
same. Please see the contact coordination on PandA.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO056B418 LB71 G-ENGO6 6B418 LB71

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Strength of Advanced Materials and department | Associate Professor,NISHIKAWA MASAAK]
English) of affiliation
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Thu.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

The mechanism underlying mechanical and functional properties are lectured for advanced materials used
and developed in advanced fields of current engineering. In particular, advanced composite material's, used
for aircraft structure etc., are introduced, with a detailed description of the relationship between microscopic
constituent materials and macroscopic properties from the perspective of multiscale mechanics; aso the
anisotropy of their properties, their fatigue and fracture properties are described in the basic discipline for
strength of materials. The latest applications are introduced in the field of various transportation systems
including airplanes.

[Course objectives]

The course goal isto understand basic concepts of composite materials and the underlying mechanism of
their mechanical properties from multiscale viewpoints, while the phsyical understanding of compositesis
developed based on multiple disciplines.

[Course schedule and contents]

1-2. Concept of composite materials
The concept and definition of composite materials, their constituent material s and manufacturing methods
areillustrated. Their application to aircraft structures etc. are also introduced.

3-4. Mechanical properties of microscopic constituent materials
Resin for matrix and various fiber types are explained including their structure and mechanical properties.
The weakest link model and Weibull distribution are described as a basis of the statistic nature of strength.

5-8. Basic mechanical properties

The specific strength, the specific stiffness, and the rule of mixture for elastic modulus and strength are
lectured. In particular, the detailed explanation is made to the anisotropy of elastic modulus, independent
elastic constants in the generalized Hookean law, the anisotropic failure criteria, and laminate theory. The
relationship between the mechanical properties of microscopic constituent materials and macroscopic
properties of composite materialsis also illustrated.

9-10. Micromechanics

The mechanism of transverse fractureisillustrated. The mechanical models are described for short fiber
reinforced composites and particle dispersed composites. The micromechanical analyses based on finite
element method is also illustrated for the physical understanding of the strength of composite materials.

11-12 Numerical simulation
Composite materials have a unigue feature in that the mechanical properties of the materials are
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determined during the manufacturing process, unlike conventional materials. From the viewpoint of both
manufacturing process and design, various strength and process simulations have been used to study the
formation of microstructures and the mechanism of strength enhancement in composite materials. The latest
numerical analysis techniques and their application examples are explained.

13. Fracture mechanics properties

Fracture mechanics of anisotropic materials are described. The interlaminar fracture toughness and
interlaminar fatigue crack propagation, the critical issuesin the application of composite structures, are
explained including their underlying mechanism.

14. Process and mechanical properties of composite materials

The molding and machining process of composite materialsis explained to relate it to their mechanical
properties. Fiber preform, the selection of resin, intermediate materials, machining and assembly and
inspection methods are overviewed from the academic viewpoints.

15. Feedback

* Academic achievement assessment (Reports)

[Course requirements]

Mechanics of Materials, Continuum M echanics, Fundamentals of Materias, Solid Mechanics, Adv., Fracture
Mechanics

[Evaluation methods and policy]

Grading is based on the reports. The assignments will be given around three times.

[Textbooks]

Supplementary handouts will be distributed in the class.

[References, etc.]

Reference books
D.Hull and T.W.Clyne, An Introduction to Composite Materials, Cambridge University Press.

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

The order and the item in the course are possibly subject to change.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G001 LJ71 G-ENGO7 5G001 LJ77 G-ENGO5 5G001 LJ71

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor,INOUE YASUHIRO
title in Applied Numerical Methods and department | Graduate School of Engineering
English) of affiliation Professor,|ZUl KAZUHIRO
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Mon.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Numerical techniques, such as the finite element method and numerical control method, are indispensable
in mechanical engineering. In this lecture, basics of numerical techniques which are required to study
advanced methods for graduated students will be explained. The lecture will cover the linear system solution
(Ax=Db), eigenvalue analysis, interpolation approximation method, solutions of ordinary differential equation
and partia differential equation. The programing exerciseis included in thislecture.

[Course objectives]

Understandings of mathematical theories and programing implementations of the numerical methods.

[Course schedule and contents]

1. Introduction Introduction of this class

- Numerical representations and errorsMacro programing using spread sheet applications
2. Linear system

- MatrixNormsSingular value decomposition

3. Linear smultaneous equation(1)

- Solution of simultaneous linear equationsdirect method

4. Linear simultaneous equation(2)

- iteration method

5. Eigenvalue analysis(1)

- Properties of eigenvalue, Eigenvalue calculation for symmetrical matrix

6. Eigenvalue analysis(2)

- Eigenvalue calculation for asymmetrical matrix

7. Interpolation(1)

- Polynomial, Hermite interpolation

8. Interpolation(2)

- Spline interpolation, interpolation errors

9. Numerical integral (1)

- Trapezoidal rule, midpoint rule, Simpson's rule, Newton-Coats rule

10.Numerical integral (2)

- Complex integration rule, Romberg integral

11.Ordinary differential equation

- Solutions (explicit and implicit), initial value problems and boundary values problem
12.Partia differential equation(1)

- Partial differential notation, convergence conditions, von Neumann stability analysis
13.Partial differential equation(2)

- Diffusion equation, wave equation
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14.Partia differential equation(3)
- Poisson equation, L aplace equation
15. Feedback for homework and examination

[Course requirements]

Basic mathematics for undergraduates
Basic macro programing

[Evaluation methods and policy]

Home works (four home works will be assigned) and examination.

[Textbooks]

Lecture note will be distributed through the course website.

[References, etc.]

Reference books
Golub, G. H., Loan, C. F. V. Matrix Computations John Hopkins University Press  |SBN:978-
1421407944
R.D.Richtmyer and K.W.Morton Difference Methods for Initial-Vaue Problems, Second Edition John
Wiley & Sons |SBN:978-0470720400

Related URLSs

(Lecture notes, home works, and other info will be distributed through PandA: https.//panda.ecs.kyoto-u.ac.
ip)

[Study outside of class (preparation and review)]

Problems are based on macro on Microsoft Excel or LibreOffice and Visua C++.

Other information (office hours, etc.)

Have a PC with Microsoft Excel with VBA or LibreOffice (https://jalibreoffice.org/) and Visual
Studio(https://visual studio.microsoft.com/)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 5G003 LJ71 G-ENGO06 5G003 LJ71 G-ENGO7 5G003 LJ77

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor,HIRAKATA HIROY UKI
title in Solid Mechanics, Adv. and department | Graduate School of Engineering
English) of affiliation Professor,SHIMADA TAKAHIRO
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Thu.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

This course provides fundamental concepts of solid mechanics such as stress, strain, and constitutive laws,
and methods for analyzing stress/strain fields and deformation of solids and structures on the basis of the
concepts. In particular, the course lectures theories of nonlinear problems such as plasticity and creep, and
their numerical solutions, or finite el ement methods, which are important for design and development of
mechanical structures.

[Course objectives]

Students will be able to:
understand solid mechanics deeply and acquire basic knowledge to design mechanical structures.
analyze problems of plasticity and creep by finite element methods.

[Course schedule and contents]

Introduction,1time,Overview of solid mechanics

Stress, 1time,Cauchy stress tensor, Equilibrium equation, Invariants

Deformation,2times,Material description and spatial description, Displacement, Deformation gradient,
Lagrange-Green strain and Euler-Almansi strain, Infinitessmal strain, Material time derivative

Constitutive equation: linear elasticity,1time,Linear elastic stress-strain response, Hookersquos law
Principle of virtual work and principle of minimum potential energy,1time,Principle of virtual work, Principle
of minimum potential energy

Finite element method for linear elasticity,3times,Basis of finite e ement method, Finite element equilibrium
equations, Elements, Numerical integration

Plasticity problems,3times,Plasticity theory (uniaxial and multiaxial problems, yield criteria, flow rule,
hardening rule, constitutive equations), Finite element method for elasto-plastic problems

Creep problems,2times,Creep theory (uniaxial and multiaxial constitutive equations), Finite element method
for creep problems

Summary and feedback,1time,Discussions and reports

[Course requirements]
This course requires basic knowledge of mechanics of materials and solid mechanics.

[Evaluation methods and policy]
Grading is based on the examination, possibly with considerations of the homework reports.
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[Textbooks]

Lecture materias are distributed in the classroom.

[References, etc.]

Reference books
T. Kyoya, Continuum Mechanics, Morikita (2008) (in Japanese) Y. Tomita, |dquoFoundation and
Application of Elastoplasticityrdquo Morikita (1995) (in Japanese) E. Neto et al., IdguoComputational
Methods for Plasticity,rdquo John Wiley amp Sons (2008).

[Study outside of class (preparation and review)]

Preparation and review of lecture materials. Exercises.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G005 LJ71 G-ENGO7 5G005 LJ77 G-ENGO5 5G005 LJ71

Course title Instructor's Graduate School of Engineering

(el wels name, job title, | Associate Professor, MATSUMOTO MITSUHIRO]
title in Thermal Science and Engineering and department | Graduate School of Engineering
English) of affiliation Professor,IWAI HIROSHI

Target year Number of credits |2 Year/semesters |>023/First semester
Days and periods| Mon.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Severa topicsin advanced thermal physics are discussed. From microscopic view points, basics of stochastic
process and related topics are given.

From a macroscopic viewpoint, the thermodynamics of reaction systems for energy conversion devices
involving combustion reactions and electrochemical reactions, and the fundamentals and applications of
hydrogen as an important energy carrier are discussed.

[Course objectives]

Microscopic Viewpoints: Ability of multi-scale modelling
Macroscopic Viewpoints: Gain afundamental understanding of thermodynamics and transport phenomenain
systems with reactions.

[Course schedule and contents]

(M) Brownian Motion,1time,

(M) Transport Phenomena and Correlation Functions,1time,
(M) Spectral Analysis and Fractal Analysis,2times,

(M) Stochastic Process and Its Applications,3times,

(I) The ideal gas and real gasrevisited,2times,

(1) Equilibrium, Reaction and Entropy Generation,3time,

(I Fuel Cells and Related Issues, 2times,

Check and feedback,1time,

[Course requirements]

Elementary thermodynamics, Statistical physics, Heat transfer engineering, Numerical analysis etc.

[Evaluation methods and policy]

Reports

[Textbooks]

handout

[References, etc.]

Reference books
Introduced during class
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[Study outside of class (preparation and review)]

Not necessary

Other information (office hours, etc.)

(2023)
Iwai: April ~May
Matsumoto: June ~ July

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G007 LJ71 G-ENGO7 5G007 LJ77 G-ENGO5 5G007 LJ71

Graduate School of Engineering
Course title Instructor's Professor, HANAZAKI| HIDESHI
(and course name, job title, Graduate School of Engineering
title in Introduction to Advanced Fluid Dynamics|and department | Professor, TAKATA SHIGERU
English) of affiliation Graduate School of Engineering
Senior Lecturer,SUGIMOTO HIROSHI
Target year Number of credits |2 Year/semesters |2023/First semester

Days and periods| Fri.1 Class style Lecture

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

, times,
, times,
, times,
, times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G009 LJ71 G-ENGO7 5G009 LJ77 G-ENGO05 5G009 LJ71

Graduate School of Engineering
Course title Instructor's Senior Lecturer,SENAMI MASATO
(and course name, job title, Graduate School of Engineering
title in Quantum Condensed Matter Physics and department | Associate Professor, NAKAJMA KAORU
English) of affiliation Graduate School of Engineering

Associate Professor,SHIKAMA TAIICHI
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Thu.2 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,3times,
,3times,
Atimes,
,Atime,
,1time,
,1time,
,Atime,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 5G011 LJ71 G-ENGO7 5G011 LJ77 G-ENGO06 5G011 LJ71

Graduate School of Engineering
Course title Instructor's Professor, MATSUBARA ATSUSHI
(and course name, job title, Graduate School of Engineering
title in Design and Manufacturing Engineering  |and department | Professor,IZUlI KAZUHIRO
English) of affiliation Graduate School of Engineering

Professor,NISHIWAKI SHINJI
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Fri.2 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,2times,
,2times,
,3times,
,2times,
,3times,
,2times,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 5G013 LJ71 G-ENGO06 5G013 LJ71 G-ENGO7 5G013 LJ77

ColEE e Instructor's Graduate School of Engineering
(and course name, job title, | Senjor Lecturer, NAKANISHI HIROAKI
title in Dynamic Systems Control Theory and department | Graduate School of Engineering
English) of affiliation Professor, FUJIMOTO KENJI
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Tue.2 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,5times,
,5times,
Atimes,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 7G041 LE71 G-ENGO6 7G041 LE71

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor,NISHIWAKI SHINJI
title in Advanced Finite Element Method and department | Graduate School of Engineering
English) of affiliation Senior Lecturer,Lim, Sunghoon
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Wed.2 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

This course presents the basic concept and mathematical theory of the Finite Element Method (FEM), and
explains how the FEM is applied in engineering problems. We also address important topics such as the
physical meaning of geometrical non-linearity, material non-linearity, and non-linearity of boundary
conditions, and we explore numerical methods to deal with these nonlinearities. Also, we guide studentsin
classin the use of software to solve several numerical problems, to develop practical skill in applying the
FEM to engineering problems.

[Course objectives]

The course goals are for students to understand the mathematical theory of the FEM and the numerical
methods for analyzing non-linear problems based on the FEM.

[Course schedule and contents]

Basic knowledge of the FEM,3times,What isthe FEM? The history of the FEM, classifications of partial
differential equations, linear problems and non-linear problems, mathematical descriptions of structural
problems (stress and strain, strong form and weak form, the principle of energy).

Mathematical background of the FEM,2times,Variational calculus and the norm space, the convergence of
the solutions.

FEM formulations,3times,FEM approximations for linear problems, formulations of iso-parametric elements,
numerical instability problems such as shear locking, formulations of reduced integration elements, non-
conforming elements, the mixed approach, and assumed-stress elements.

Classifications of nonlinearities and their formulations,4times,Classifications of nonlinearities and numerical
methods to deal with these nonlinearities.

Numerical practice,2times,Numerical practice using COMSOL.

Evaluation of student achievements,1time,

[Course requirements]
Solid Mechanics

[Evaluation methods and policy]
Grading is based the quality of two or three reports and the final exam.

Continue to (2)1 11




[Textbooks]

Not used

[References, etc.]

Reference books
Bath, K.-J., Finite Element Procedures, Prentice Hall Belytschko, T., Liu, W. K., and Moran, B.., Nonlinear
Finite Elements for Continua and Structures, Wiley

[Study outside of class (preparation and review)]

N/A

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6G049 PJ71  G-ENGO06 6G049 PJ71

Course title Instructor's Graduate School of Engineering
(and course M name, job title, | Professor, TSUCHIYA TOSHIY UK
title in Engineering Internship M and department | Graduate School of Engineering
English) of affiliation Professor, KUROSE RY OUICHI
Target year [Ist year studentsor abovd Number of credits |2 Year/semesters [2023/Intensive, Second

Days and periods| Intensive Class style Practical training Language ofinstrction, Jappanese

[Overview and purpose of the course]

The aim of the internship is experiencing on-site activities involved production, manufacturing, devel opment,
designing and research of industrial goods at a factory or aresearch laboratory of Japanese |eading companies.

On-site learning of the importance of teamwork and production processes in manufacturing is also the aim.

[Course objectives]

The goal of the internship isto master a general method of thinking and methodology at Mechanical
Engineering. Furthermore, by learning the relationship between a human and machines at an industry,
motivate oneself to study and think about one's career development.

[Course schedule and contents]

As agenera rule, the internship should meet the above purpose. The duration should be not less than two
weeks. Thus, the following cases are not approved as an internship; a short internship such as aweek, a
company tour, a company explanation meeting and so on. Longer term more than two weeks and an overseas
internship such as IAESTE can be acceptable.

Internship location: Based on recruitment from companies. Y ou can find them at company's web sites and/or
the educational affairs office of the Engineering Science office (Butsuri Kyoumu).

[Course requirements]
None

[Evaluation methods and policy]

Credits (2) are approved based on the summary report (50%) and presentation (50%) about the internship
activities.

[Textbooks]
Not used

[References, etc.]
Reference books

Continue to M I




[Study outside of class (preparation and review)]

Consult with the internship host location.

Other information (office hours, etc.)

Pre-registration at the educational affairs office of the Engineering Science (Butsuri Kyoumu) is required.

*Please visit KULASIS to find out about office hours.




G-ENG36 7G056 LE71 G-ENG06 7G056 LE71 G-ENG35 7G056 LE71
Course number G-ENGO5 7G056 LE71

Course title Instructor's Graduate School of Engineering
(and course | English Technical Writing name, job title, Professor,NISHIWAKI SHINJI

title in English Technical Writing and department

English) of affiliation Part-time Lecturer,Wever Steve
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Mon.5 Class style Lecture Language ofinstructiony English

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

1) What Is Technical Writing?

This class will provide an introduction to technical writing with specific examples showing the difference
between general and technical English, aswell as areview of the grammar forms that are important for
technical writing.

2) The Patterns of General to Specific and Comparison and Contrast

Writing well-organized paragraphs is important for communicating your ideas clearly and efficiently. This
classwill provide students with two common patterns used for organizing paragraphs: 1) starting the
paragraph with a general idea and then expanding on this with more specific detail, and 2) describing how
things are the same and how they are different.

3) The Patterns of Cause and Effect and Sequencing
This class will provide students with two more common patterns used for organizing paragraphs: 1) showing
the connection between an effect and its cause, and 2) describing a sequence of stepsin a process.

4) Definitions and Describing Products

In technical writing it is essential to be able to write accurate descriptions of various aspects of your research.
This class will focus on how to write clear and understandable definitions of your work as well as accurately
describe the characteristics of items and products.

5) The Introduction Section
This class will focus on what information is required for agood introduction to your research. Students will
begin writing the Introduction section to their research.

6) The Experimental Section

Continue to English Technical Writing (2)1 | |




English Technical Writing (2)

This class will examine what features and language are required for the experimental section of a paper.
Students will begin writing the Experimental section to their research.

7) Describing Graphs and Other Visuals

There are many kinds of figures and graphs required for technical papers. When presenting figures and
graphs, you cannot just simply show them, you must also describe them in words. This class will help
students describe changes over time in graphs as well as the relationship between 2 variables.

8) The Discussion Section

It is not enough just to present data. Good technical writing should also interpret the results, discuss their
importance and make recommendations for action or future research. This class will focus on how to write a
good Discussion section of atechnical paper. Students will begin writing the Discussion section to their
research.

9) The Conclusion Section

The Conclusion section is very important because it is one of the most read sections of the report. This class
will focus on how to organize and write a good Conclusion for your paper. Students will begin writing the
Conclusion section to their research.

10) The Title and Abstract
A good title and abstract are essential for describing the content of your report. This class will focus on how
to write good titles and abstracts. Students will begin writing the Titles and Abstract section to their research.

11) Resumes- Part 1

A resume is awritten description of you that potential employers, etc., use as an important first evaluation of
your background, experience and accomplishments. This class will examine what information is generally
given in aresume, and how to present thisinformation in an effective manner. Students will begin writing
resumes about themselves,

12) Resumes - Part 2

Thisis aworkshop session where students will work together and with the instructor to eval uate the other
students  resumes and give feedback on improvements they can make. The goal of this class will be for
each student to have a good draft resume prepared for their future use.

13) Final Paper Preparation

Thisisaworkshop session where students will work together and with the instructor to evaluate the other
students' final papers and give feedback on improvements they can make. The goal of this class will be for
each student to have a good draft final paper prepared to finalize for the next week.

14) Final Paper Submission and Class Wrap-up
Students will submit their final papers about their research. There will be areview of the semester course
work with final comments and questions.

15
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English Technical Writing (3)

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 8G057 LJ71 G-ENGO06 8G057 LJ71 G-ENGO7 5G057 LJ77

Graduate School of Engineering
Professor,NISHIWAKI SHINJI
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKI

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor, KOMORI MASAHARU
title in Engineering Ethics and Management of Technology jand department | Graduate School of Engineering
English) of affiliation Professor, TSUCHIYA TOSHIY UKI

Graduate School of Engineering
Program-Specific Professor,WASAKI - TAKASHI
Graduate School of Engineering
Program-Specific Associate Professor KURISHIGE MASAHIKO

Target year Number of credits |2 Year/semesters | >023/First semester

Days and periods| Tue.4 Class style Lecture Language of nstruction|  Japanese

[Overview and purpose of the course]

Basic knowledge of Engineering Ethics and Management of Technology needed for future project leadersin
companies and society is taught. Students have to make group work after-class hours as well as presentations
of wrapping-up the discussions. Engineering ethics is the field of applied ethics and system of moral
principles that apply to the practice of engineering. The field examines and sets the obligations by engineers
to society, to their clients, and to the profession. Management of Technology is a set of management
disciplines that allows organizations to manage their technologica fundamentals to create competitive
advantage. This course consists of lectures, exercises, discussions and oral presentations under supervision of
professional faculties and extramural lecturers.

[Course objectives]
To cultivate a spirit of self-sufficiency needed for engineers

[Course schedule and contents]

Engineering Ethics,9times, 1. Introduction to Engineering Ethics (EE)2.Medical Engineering Ethics3.EE by
Institution of Professional Engineers, Japan and abroad4.Product Safety and Product Liability5.
Comprehensive Manufacturing and EE (1) 6.Comprehensive Manufacturing and EE (2)7.Group Discussions8.
History and Philosophy of EE9.Presentation on exercise of EE

Management of Technology,5times,1.Product Portfolio, Strategy for Competition2.Bussiness Domain and
MOT for Marketing3. Organizationa Strategy for Corporates#039 R amp D4. Management Theory for R
amp D5.Presentation on exercise of MOT

Summary,1time,

[Course requirements]
Nothing particular

Continue to () 11




[Evaluation methods and policy]

Submission of reports and presentations

[Textbooks]

No textbook

[References, etc.]

Reference books
Nothing

Related URLs

(No Web Site)

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

Nothing particul ar

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G058 SJ71  G-ENGO05 5G058 SJ71

Graduate School of Engineering
Course title Instructor's Professor,Y OKOKAWA RYUUJI
(and course name, job title, Graduate School of Engineering
title in Basic Seminar of Complex Mechanical Engineering,1jand department | Associate Professor, MARUTA ICHIROU
English) of affiliation Graduate School of Engineering

Senior Lecturer, OKINO SHINY A
Target year Number of credits |1 Year/semesters |2023/First semester
Days and periods| Tue.1 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

This seminar provides master-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is also emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across
multidisciplinary research fields. The primal aim is to offer these significant experiences of leadership asa
young scientist with broad perspective in the global community.

[Course objectives]

Students will be able to acquire presentation and logical thinking skills.

[Course schedule and contents]

Self introduction,1-2times, [Media-based class, simultaneous bidirectional type]

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of itsfinal resutls. [Media-based class,
simultaneous bidirectional type]

[Course requirements]

None

[Evaluation methods and policy]

Based on Group Activity Reports and Personal Report

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Group activities

Other information (office hours, etc.)

All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar@me.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G059 SJ71  G-ENGO05 5G059 SJ71

Graduate School of Engineering
ColEE e Instructor's Professor, MATSUBARA ATSUSHI
(and course name, job title, | Graduate School of Engineering
title in Basic Seminar of Complex Mechanical Engineering,2|and department | Associate Professor,NISHIKAWA MASAAKI
English) of affiliation Graduate School of Engineering

Associate Professor,KISHIMOTO MASASHI
Target year Number of credits |1 Year/semesters |2023/Second semester
Days and periods| Thu.1 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

This seminar provides master-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is also emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across
multidisciplinary research fields. The primal aim is to offer these significant experiences of leadership asa
young scientist with broad perspective in the global community.

[Course objectives]

Students will be able to acquire presentation and logical thinking skills.

[Course schedule and contents]

Self introduction,1-2times, [Media-based class, simultaneous bidirectional type]

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of itsfinal resutls. [Media-based class,
simultaneous bidirectional type]

[Course requirements]

None

[Evaluation methods and policy]

Based on Group Activity Reports and Personal Report

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Group activities

Other information (office hours, etc.)

All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar@me.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G061 LJ71 G-ENGO5 5G061 LJ71

Course title Instructor's

(and course name, job title, Graduate School of Engineering
title in Applied mathematical sciences and department | Professor,INOUE YASUHIRO
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Mon.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Mathematical science is applied to solve problemsin various fields. In particular, when it comesto
understanding and predicting phenomena with high complexity and uncertainty with unclear governing laws,
constructing models based on mathematical ideas becomes important. This lecture focuses on learning about
the practical application of mathematical science from such an applied perspective.

[Course objectives]

Study the common approaches required for resolving mathematical problems, and become proficient in the
techniques for constructing mathematical models using differential equations and probability/statistics.

[Course schedule and contents]

I. Overview (1) Acquire the essential perspective necessary for constructing mathematical models.

I1. Mathematical Models using Differential Equations (5) Introduce mathematical models from the
perspectives of linear and nonlinear differential equations, and learn how a limited number of common
mathematical models can represent avast array of diverse phenomenain various fields.

I11. Mathematical Models using Probability and Statistics (6) Present the concepts of probability and statistics
that are critical for comprehending phenomena with uncertainty, and study the basics of constructing
mathematical models via probability differential equations and various statistical models based on data.

IV. Group Work (2) Practice in agroup work setting. Aim to attain the necessary perspectives for
constructing mathematical models through experiencing the mathematical problem-solving process.

V. Confirmation (1) Confirm the level of proficiency in mathematical modeling

[Course requirements]

Require basic knowledge of calculus and probability and statistics.

[Evaluation methods and policy]

Graded through group work in lectures and report exams.

[Textbooks]

Explanation of the theory and hands-on practice of analysis using a mathematical model, in accordance with
the lecture material at
https://github.com/yasuhiroi noue/AppM athSci

Continue to 21 11




[References, etc.]

Reference books
Introduced during class

Related URLs

https:.//github.com/yasuhiroinoue/A ppM athSci (L ecture Materials)

[Study outside of class (preparation and review)]

Adequately review the lecture materials at https://github.com/yasuhiroi noue/AppMathSci

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number

G-ENGO05 7V003 LB71 G-ENGO06 7V003 LB71

Course title Instructor's

(and course name, job title, Institute for Life and Medical Sciences
title in Biomechanics and department | Professor, ADACHI TAIJI

English) of affiliation

Target year

Number of credits

2

Year/semesters |2023/First semester

Days and periods| Mon.2

Class style Lecture

Language ofinstrction, Jappanese

[Overview and purpose of the course]

This lecture will be provided in Japanese.

[Course objectives]

This lecture will be provided in Japanese.

[Course schedule and contents]

1time: Introduction to Biomechanics
2times. Discussion: Roles of forces in biomechanics and mechanobiology
4times. Discussion: Recent topics on Biomechanics

4times: Discussion: Application to biomedical engineering
4times: Presentation and discussion: Proposal of biomechanics research

[Course requirements]

None

Continue to (21 11




[Evaluation methods and policy]

This lecture will be provided in Japanese.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG356V019PJ71 G-ENG34 6V019 PJ71

Course title Instructor's Graduate School of Engineering
(and course DS name, job title, | Professor, TSUCHIYA TOSHIY UKI
title in Engineering Internship DS and department | Graduate School of Engineering
English) of affiliation Professor, KUROSE RY OUICHI
Target year  [It year students or sbovd Number of credits |4 Year/semesters [2023/Intensive, Second
Days and periods| Intensive Class style Practical training Language of nstruction|  Jaypanese

[Overview and purpose of the course]

The purpose is to experience advanced studies related to mechanical engineering by the relatively long term
research in domestic or foreign companies, universities and institutes, etc., and to learn the way of thinking
and methodology.

[Course objectives]

The goal of the internship isto master a general method of thinking and methodology at Mechanical
Engineering. Furthermore, motivate oneself to study and think about one's career development and to develop
communication skill in group work and in international network.

[Course schedule and contents]

As agenera rule, the internship should meet the above purpose. The duration should be not less than 12
weeks.
Submission of areport and presentation in areport meeting after you finish the internship are required.

[Course requirements]

None

[Evaluation methods and policy]

Credits (4) are approved based on the summary report (50%) and presentation (50%) about the internship
activities.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Consult with the internship host location.

Other information (office hours, etc.)

Pre-registration at the educational affairs office of the Engineering Science (Butsuri Kyoumu) is required.

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6V020 PJ71 G-ENG35 6V020 PJ71

Course title Instructor's Graduate School of Engineering
(and course DL name, job title, | Professor, TSUCHIYA TOSHIY UK
title in Engineering Internship DL and department | Graduate School of Engineering
English) of affiliation Professor, KUROSE RY OUICHI
Target year  [1t year studentsor abovd Number of credits |6 Year/semesters [2023/Intensive, Second
Days and periods| Intensive Class style Practical training Language of nstruction|  Jaypanese

[Overview and purpose of the course]

The purpose is to experience advanced studies related to mechanical engineering by the relatively long term
research in domestic or foreign companies, universities and institutes, etc., and to learn the way of thinking
and methodology.

[Course objectives]

The goal of the internship isto master a general method of thinking and methodology at Mechanical
Engineering. Furthermore, motivate oneself to study and think about one's career development and to develop
communication skill in group work and in international network.

[Course schedule and contents]

As agenera rule, the internship should meet the above purpose. The duration should be not less than 24
weeks.
Submission of areport and presentation in areport meeting after you finish the internship are required.

[Course requirements]

None

[Evaluation methods and policy]

Credits (6) are approved based on the summary report (50%) and presentation (50%) about the internship
activities.

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Consult with the internship host location.

Other information (office hours, etc.)

Pre-registration at the educational affairs office of the Engineering Science (Butsuri Kyoumu) is required.

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7V025 SE71 G-ENG35 7vV025 SE71

Graduate School of Engineering
ColEE e Instructor's Professor,Y OKOKAWA RY UUJI
(and course name, job title, | Graduate School of Engineering
title in Seminar of Complex Mechanicd Enginesring fo the 21t Century COE ProgramA |@nd department | Associate Professor, MARUTA ICHIROU
English) of affiliation Graduate School of Engineering

Senior Lecturer, OKINO SHINY A
Target year Number of credits |1 Year/semesters |2023/First semester
Days and periods| Tue.1 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

This seminar provides doctor-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is also emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across multi-
disciplinary research fields. The primal aim is to offer these significant experiences of leadership as ayoung
scientist with broad perspective in the global community.

[Course objectives]

Students will be able to acquire presentation and logical thinking skills.

[Course schedule and contents]

Self introduction,1-2times,

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of itsfinal resutls.

[Course requirements]

None

[Evaluation methods and policy]

Based on Group Activity Reports and Personal Report

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Group activities

Other information (office hours, etc.)

All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar@me.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7vV027 SE71 G-ENG35 7v027 SE71

Graduate School of Engineering
Course title Instructor's Professor, MATSUBARA ATSUSHI
(and course name, job title, Graduate School of Engineering
title in Seminar of Complex Mechanical Enginesring for the 21t Century COE Program B | @nd department | Associate Professor,NISHIKAWA MASAAKI
English) of affiliation Graduate School of Engineering

Associate Professor,KISHIMOTO MASASHI
Target year Number of credits |1 Year/semesters | 2023/Second semester
Days and periods| Thu.1 Class style Seminar Language ofinstructiony Engylish

[Overview and purpose of the course]

This seminar provides doctor-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is a'so emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across multi-
disciplinary research fields. The primal aim isto offer these significant experiences of |eadership as ayoung
scientist with broad perspective in the global community.

[Course objectives]

Students will be able to acquire presentation and logical thinking skills.

[Course schedule and contents]

Self introduction,1-2times, [Media-based class, simultaneous bidirectional type]

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of its final resutls. [Media-based class,
simultaneous bidirectional type]

[Course requirements]

None

[Evaluation methods and policy]

Based on Group Activity Reports and Personal Report

[Textbooks]

Not used

Continue to 2) v
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[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Group activities

Other information (office hours, etc.)

All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar@me.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7V029 SE71 G-ENG35 7vV029 SE71

Graduate School of Engineering
Course title Instructor's Professor,Y OKOKAWA RYUUJI
(and course name, job title, Graduate School of Engineering
title in Seminar of Complex Mechanical Enginesring for the 21t Century COE Program C |@nd department | Associate Professor, MARUTA ICHIROU
English) of affiliation Graduate School of Engineering

Senior Lecturer, OKINO SHINY A
Target year Number of credits |1 Year/semesters |2023/First semester
Days and periods| Tue.1 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

This seminar provides doctor-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is also emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across multi-
disciplinary research fields. The primal aim is to offer these significant experiences of leadership as ayoung
scientist with broad perspective in the global community.

[Course objectives]

Students will be able to acquire presentation and logical thinking skills.

[Course schedule and contents]

Self introduction,1-2times,

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of itsfinal resutls.

[Course requirements]

None

[Evaluation methods and policy]

Based on Group Activity Reports and Personal Report

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Group activities

Other information (office hours, etc.)

All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar@me.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7V031 SE71 G-ENG35 7vV031 SE71

Graduate School of Engineering
Course title Instructor's Professor, MATSUBARA ATSUSHI
(and course name, job title, Graduate School of Engineering
title in Seminar of Complex Mechanica Enginesring for the 21t Century COE ProgramD | @nd department | Associate Professor,NISHIKAWA MASAAKI
English) of affiliation Graduate School of Engineering

Associate Professor,KISHIMOTO MASASHI
Target year Number of credits |1 Year/semesters | 2023/Second semester
Days and periods| Thu.1 Class style Seminar Language ofinstructiony Engylish

[Overview and purpose of the course]

This seminar provides doctor-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is a'so emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across multi-
disciplinary research fields. The primal aim isto offer these significant experiences of |eadership as ayoung
scientist with broad perspective in the global community.

[Course objectives]

Students will be able to acquire presentation and logical thinking skills.

[Course schedule and contents]

Self introduction,1-2times, [Media-based class, simultaneous bidirectional type]

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of its final resutls. [Media-based class,
simultaneous bidirectional type]

[Course requirements]

None

[Evaluation methods and policy]

Based on Group Activity Reports and Personal Report

[Textbooks]

Not used
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[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Group activities

Other information (office hours, etc.)

All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar@me.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7V033 SE71 G-ENG35 7V033 SE71

Graduate School of Engineering
ColEE e Instructor's Professor,Y OKOKAWA RY UUJI
(and course name, job title, | Graduate School of Engineering
title in Seminar of Complex Mechanical Enginesring for the 215t Century COE Program £ | @nd department | Associate Professor, MARUTA ICHIROU
English) of affiliation Graduate School of Engineering

Senior Lecturer, OKINO SHINY A
Target year Number of credits |1 Year/semesters |2023/First semester
Days and periods| Tue.1 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

This seminar provides doctor-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is also emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across multi-
disciplinary research fields. The primal aim is to offer these significant experiences of leadership as ayoung
scientist with broad perspective in the global community.

[Course objectives]

Students will be able to acquire presentation and logical thinking skills.

[Course schedule and contents]

Self introduction,1-2times,

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of itsfinal resutls.

[Course requirements]

None

[Evaluation methods and policy]

Based on Group Activity Reports and Personal Report

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Group activities

Other information (office hours, etc.)

All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar@me.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7V035 SE71 G-ENG35 7V035 SE71

Graduate School of Engineering
Course title Instructor's Professor, MATSUBARA ATSUSHI
(and course name, job title, Graduate School of Engineering
title in Seminar of Complex Mechanical Enginesring for the 215t Century COE Program | @nd department | Associate Professor,NISHIKAWA MASAAKI
English) of affiliation Graduate School of Engineering

Associate Professor,KISHIMOTO MASASHI
Target year Number of credits |1 Year/semesters | 2023/Second semester
Days and periods| Thu.1 Class style Seminar Language of nstructiong Engllish

[Overview and purpose of the course]

This seminar provides doctor-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is also emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across multi-
disciplinary research fields. The primal aim is to offer these significant experiences of leadership as ayoung
scientist with broad perspective in the global community.

[Course objectives]

Students will be able to acquire presentation and logical thinking skills.

[Course schedule and contents]

Self introduction,1-2times, [Media-based class, simultaneous bidirectional type]

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of itsfinal resutls. [Media-based class,
simultaneous bidirectional type]

[Course requirements]

None

[Evaluation methods and policy]

Based on Group Activity Reports and Personal Report

[Textbooks]

Not used

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Group activities

Other information (office hours, etc.)

All activities should be done in English.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 8X402 LB18 G-ENGO5 8X402 LB18

Graduate School of Engineering
Professor, MATSUBARA ATSUSHI

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor,NISHIWAKI SHINJI
title in Theory for Designing Artifacts and department | Graduate School of Engineering
English) of affiliation Professor, KOMORI MASAHARU

Graduate School of Engineering
Professor,|1ZUl KAZUHIRO

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Wed.5 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

The object of the design covers awide range such as machinery, building, information systems, social system,
etc. In thislecture, wefirst clarify the concept of "artifacts' and discuss the science of design for dealing
with things and phenomena that combine the laws of nature and human purposes. The course aimsto clarify
the principles common to various types of design, including function, familiarity, usability, aesthetics, and
innovation, among others.

[Course objectives]

The goal isto understand artifacts design principles and learn to use systematic thinking and analysesto
identify problems and conceive solutions.

[Course schedule and contents]

Introduction:

The course first clarifies the concept of "artifacts' as something to be positioned equally with natural objects.
It then discusses the history of "artifacts for representation” in ancient times, "artifacts for surviva" in
medieval times, "artifacts for convenience" in modern times, and "artifacts for sustainment” in each period.

Function and purpose of the artifact (3 lectures):

These cover the effect of artifacts on the outside world?their function, reason for existence, and why they
were created. We discuss the categorization of artifacts and their formation from the viewpoint of the
symbolic process (semiotics) and the "purpose” of artifactsin the context in which they are used.

Design principles of artifacts (2 lectures):

Understanding artifacts requires knowing how their internal structures function in the outside world. We
discuss cybernetics (the field concerned with circular causality in both the physical world and the world of
information) and second-order cybernetics (recursive cybernetics) in the social sciences, design research,
human cognition, and decision making. Cybernetics positively considers and reconsiders interactions in areas
like the ecological approach, social dispersal cognition, and naturalistic decision making. These lectures
describe the design principles of artifacts based on theories on human behavior.

Representation and evaluation for the design of artifacts (3 lectures):
Designs must not be confined to individual artifacts; instead, they should generate environmental and social
systems, including artifacts and natural objects, and improve the quality of life. These lectures discuss

Continue to (VAT




methods for identifying problems, setting design objectives, resolving vagueness and goal conflicts, creating
alternative designs, and evaluating designs. They also cover consensus-building among multiple parties
involved in expanding design objects beyond hardware to environmental and social systems, including soft
services.

User-centric artifact design (2 lectures):

The ultimate arbiters of design quality are the users. Successful design requires cooperation between
designers, producers, and end-users. Complex design problems cannot be solved solely by narrowly focused
specialists; sharing design knowledge among different fieldsis essential. These lectures discuss the
internationally recognized standards in design processes and the concepts of "design rationale" and "user-
centered design.”

Participatory systems approach (2 lectures):

In dealing with the design of large-scale and complicated artifacts, the idea of systematizing the problem and
advancing it from many viewpoints becomes essential. These lectures outline the interactive process between
system designers, users, and computers, including the structured modeling technique of problem-solving
through repeated interactions between experts. It discusses techniques for interpreting and evaluating user
input in design decision-making to highlight the benefits of the participatory systems approach to product
design.

Two hands-on exercises of the participatory systems approach:
Students will address design problems in real-world artifacts and practice using the participatory systems
approach to find solutions.

[Course requirements]

Nothin in particular

[Evaluation methods and policy]

Grading method:

Exercises during the lecture period: about 20%

End-of-term exam: about 60%

Classroom contributions (e.g., asking good questions): about 20%

[Textbooks]

Other lecture notes used in classes will be distributed as appropriate.
See "Reference books' below.

[References, etc.]

Reference books
Reference books:
1. Hiroyuki Y oshikawa (2007) Horizontal trunk, Artefacts 1(2), 59765.
2. Nam Pyo Suh (1990) The Principles of Design, Oxford University Press; (1992) Creative Mechanical
Design Theory, Asakura Shoten.
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3. Hiroyuki Y oshikawa (1979) Introduction to General Design, Precision Machinery 45(8), 20726.

4. Vladimir Hubka and W. Ernst Eder (1995) Design Science, Springer.

5. Herbert A. Simon (1996) The Sciences of the Artificial (3rd ed.), MIT Press; Herbert A. Simon (1999) The
Science of Systems, Personal Media, transated by Motoyoshi Akiba and Hideki Y oshihara.

6. Herbert A. Simon (1979) Decision Science, University of Industrial Efficiency Press, translated by
Motoyoshi Inaba and Takeo Kurai.

7. Edwin Hutchins (1995) Cognition in the Wild, MIT Press

8. Gary Klein, Judith Orasanu, Roberta Calderwood, and Caroline E. Zsambok, C.E. (1993) Decision Making
in Action: Models and Methods, Ablex Publishing Co.

9. Don Norman (1986) The Design of Everyday Things, basic books, transated by Hisao Nojima; Design
Principles of Cognitive Scientists, Shinyosha.

10. Kawamura Sawaragi (1981) Participatory Systems Approach: Methods and Applications, Nikkan Kogyo
Shimbun.

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

In principle, office hours will be one hour before and after the class hours (5 p.m. on Tuesday, 3 p.m. on the
second Wednesday). For other times, please make an appointment via email.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 6X411LJ77 G-ENGO056X411LB71 G-ENGO6 6X411LB71

Institute for Life and Medical Sciences
Professor, ADACHI TAIJ

Graduate School of Engineering
Professor,NISHIWAKI SHINJI
Graduate School of Engineering

Course title Instructor's Professor, TSUCHIYA TOSHIY UK
(and course name, job title, | Graduate School of Engineering

title in Design of Complex Mechanical Systems |and department | Professor, KOMORI MASAHARU
English) of affiliation Graduate School of Engineering

Professor, SHIMADA TAKAHIRO
Graduate School of Engineering
Professor,HIRAYAMA TOMOKO
Graduate School of Engineering
Professor,|ZUl KAZUHIRO

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Fri.3 Class style Lecture Language ofinstrctiony Jappanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,2times,
,2times,
,2times,
,2times,
,2times,
,2times,

[Course requirements]
None

[Evaluation methods and policy]

Continue to @211




[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6B407 LB71

Course title Instructor's

(and course name, job title, | Kyoto University

title in Robotics and department  |Not fixed

English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Understanding of intelligent behaviors of living thingsis very interesting. And realization of their intelligent
motion by arobot is aso attractive for mechanical engineering. In thislecture, we consider basic
understanding of beautiful human skill |dgquomanipulationrdguo on the point of view of dynamics and control.
First modeling methodol ogies for arigid multibody system and a general dynamic model of a manipulator
are provided. Next, atypical nonlinear control law is introduced and some problems for applying the
controller are shown. Based on nature of the dynamics of the manipulator, avery simple and robust controller
can be derived by designing energy of the system. This lecture provides modeling methodol ogies and
controller design strategies of the rigid multibody system and we analyze a beautiful human skill of the
manipulation.

[Course objectives]

[Course schedule and contents]

,1time,
,Atimes,
,1time,
,3times,
,3times,
,2times,
,1time,

[Course requirements]
None

[Evaluation methods and policy]
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[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6B622 LB71

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Associate Professor, MATSUMOTO MITSUHIROJ
title in Thermophysics for Thermal Engineering |and department | Graduate School of Engineering
English) of affiliation Professor, KUROSE RY OUICHI
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Fri.1 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Based on elementary thermodynamics and statistical physics, | will describe non-equilibrium
thermodynamics and advanced statistical physics, including phase transition, pattern formation, and entropy
production.

[Course objectives]

Understanding the principle mechanisms of phase transition, cooperation phenomena, patern formation, and
relaxation phenomena, in terms of advanced statistical mechanics and non-equilibrium thermodynamics.

[Course schedule and contents]

Elementary statistical physics. review,1time,Review of equilibrium statistical mechanics

Phase transition as a cooperative phenomenon,3times, Statistical mechanics of interacting particle system -
Exact calculation - Monte Carlo simulation - Mean field approximation

Pattern formation of non-equilibrium systems,3times,After a time dependent Ginzburg-Landau (TDGL)
model isintroduced, formation of spatial patternsis discussed from various viewpoints.

Equilibrium thermodynamics: review,2times,Review of elementary thermodynamics

Non-equilibrium thermodynamics: Basics,5times,System stability and the principle of irreversible process are
discussed in terms of thermodynamics.

Non-equilibrium thermodynamics: Applications,3times,- Entropy production - Linear response theory -
Onsager#039s reciprocal relation

Check and Feedback,1time,

[Course requirements]

Undergraduate level of Thermophysics, Heat transfer phenomena, and Statistical physics

[Evaluation methods and policy]

Paper assignments

[Textbooks]

L ecture note will be prepared.

[References, etc.]

Reference books
will belisted in the class.

[Study outside of class (preparation and review)]

Exercises with simple numerical simulations are given.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number

G-ENG35 7B629 LJ71 G-ENGO05 7B629 LJ71

Course title
(and course

English)

title in Anaysis of Materials by Quantum Beams

Instructor's
name, job title,
and department
of affiliation

Institute for Integrated Radiation and Nuclear Science)
Professor, OKUCHI TAKEO

Ingtitute for Integrated Radiation and Nuclear Science
Assistant Professor, ONODERA Y UHEI
Institute for Integrated Radiation and Nuclear Science)
Assistant Professor,UMEDA Y UHEI

Target year

Number of credits |2

Year/semesters |>023/Second semester

Days and periods| Mon.4

Class style

Language ofinstrction, Jappanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

1.X
2.

No ok w

[Course requirements]

[Evaluation methods and policy]

[Textbooks]

Not used
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[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 7B631 LB71

Institute for Integrated Radiation and Nuclear Science)
Course title Instructor's Associate Professor,J YO GIYUU
(and course name, job title, |ingitute for Integrated Radiation and Nuclear Science
title in High Energy Radiation Effectsin Solid |and department | Professor, KINOMURA ATSUSHI
English) of affiliation Ingtitute for Integrated Radiation and Nuclear Science

Assistant Professor,Y ABUUCHI ATSUSHI
Target year Number of credits |2 Year/semesters |>023/First semester
Days and periods| Fri.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Selection, fabrication and deterioration of materials are important factors for mechanical system design. It
is necessary to understand conditions under which selected materials are actually used. In particular, special
design policies are required for the materials used under irradiation of high-energy particles and radiation. On
the other hand, it is possible to intentionally make use of property changes of materials by high-energy
particle irradiation.

Irradiation of high-energy particles such as accel erated neutrons, ions and el ectrons deposits very high
energies at local regions. Such irradiated regions undergo extreme conditions which cannot be realized by
other methods. As aresult, the irradiation leads to significant structural and stoichiometric changesin
materials. Thislecture gives general description of materials irradiation effects, irradiation effects on
materials related to nuclear power plants, and academic/industria applications of materials fabrication/
analysis by using high-energy particles.

[Course objectives]

To understand reactions and property changes of materials under radiation and high-energy particle
irradiation.

[Course schedule and contents]

,15times,(1) Introduction (2) Scattering of high-energy particles with atomsin solids (3) Displacement of
atomsin solids by high-energy particles (4) Motion and behaviors of point defects (5) Rate equation of point
defects and secondary-defect formation (6) The influence of irradiation on material properties (7) Activation
of materials (8) High-energy particle sources (9) on beam fabrication (10) lon beam analysis (11) Electron
beam applications (12) Materials irradiation studies (13) Neutron irradiation effects and nuclear materials
(14) Positron analysis

[Course requirements]
Basic knowledge on materials engineering and mechanics

[Evaluation methods and policy]
Grading is based on small quizzes and report submission (if necessary) on the lecture.
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[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6G017 LB71

Graduate School of Engineering
Course title Instructor's Professor,HIRAKATA HIROY UKI
(and course name, job title, Graduate School of Engineering
title in Fracture Mechanics and department | Associate Professor,NISHIKAWA MASAAK]
English) of affiliation Graduate School of Engineering
Professor, SHIMADA TAKAHIRO
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Tue.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

[ERN

HRR J

[Course requirements]

[Evaluation methods and policy]




[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 7G021 LB71

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor,HASUO MASAHIRO
title in Engineering Optics and Spectroscopy and department | Graduate School of Engineering
English) of affiliation Associate Professor,SHIKAMA TAIICHI
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Tue.2 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Optics are widely used in many areas of modern science and technology. Students will learn the physical
properties of light and light-matter interactions, and their applications. Topics such as light propagation in
dielectric media, crystal optics, quantum optics, and lasers will be explored. Interactions of light with atoms,
molecules and solids as examples will be also explored with introduction of the fundamentals of spectroscopy
and their applications.

[Course objectives]

Understand the principles of optical engineering and spectroscopy.
Develop application abilities based on the principle understanding.

[Course schedule and contents]

Dispersion of light,6times,propagation of light in dielectric media (Lorentz mode!), crystal optics, nonlinear
optics

Quantum optics,1time,quantum theory of light, principles of lasers

Light-matter interactions,5times,light-induced transition, quantum states of atoms, molecules, and solids, and
rules governing the transitions (selection rules)

Selection rules and group theory,2times,introduction to group theory and its application to the selection rules
Confirmation of the achievement,1time,

[Course requirements]

Undergraduate-level electromagnetism and quantum mechanics.

[Evaluation methods and policy]

Grade evaluation will be based on report examination.

[Textbooks]

Recommended books will be discussed in class.

[References, etc.]

Reference books
Lecture notes will be distributed.

[Study outside of class (preparation and review)]

Preparation and review will be discussed in class.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6G025 LB71

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor, KOMORI MASAHARU
title in Mechanica Functional Device Engineering|and department | Graduate School of Engineering
English) of affiliation Professor,HIRAYAMA TOMOKO
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Wed.3 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

For any machines, prime movers and powertrains are necessary to realize the required functions. In
automobiles, an engine is the prime mover and a transmission, a clutch, and a shaft are parts of the powertrain.
In machine tools, a motor is used as the prime mover and the powertrain uses feed screws. In this lecture, the
prime mover istaken up. Types, characteristics, principles, advantages and disadvantages of the prime mover

are explained. Students also learn the basics of tribology, surfaces and contacts, friction, wear, lubrication
theory, dynamic guide, hydrostatic guide, rolling guide, oil seal, mechanical seal, packing.

[Course objectives]

Understand the principles and basic characteristics of the prime movers and tribology taken up in the lecture.

[Course schedule and contents]

Outline, 1time,Composition of mechanical device, examples of prime movers, working parts, and powertrains,
examples of actuators

Electromagnetic force,2times,Principle used for actuators, type of e ectromagnetic motor, principle and
characteristics of synchronous motor, generating method of rotating magnetic field, induction motor,
reluctance motor, DC motor, stepping motor

Electrostatic force, piezoel ectric,2times,Usage of electrostatic force as actuator, explanation of principle and
characteristics, piezoelectric effect, characteristics of piezoelectric effect, piezoelectric material, polarization,
displacement and force, hysteresis, type and basic structure, application

Fluid pressure, ultrasonic, shape memory alloy,2times,Fluid pressure actuator, ultrasonic motor, shape
memory effect, shape recovery

Tribology,5times,foundation of tribology, surface and contact, friction, wear, lubrication theory

Guide, 1time,dynamic guide, hydrostatic guide, rolling guide

Seal,1time,oil seal, mechanical seal, packing

Feedback class,1time Answer questions

[Course requirements]
Nothing.

[Evaluation methods and policy]
Evaluate comprehensively by participation in class, tests, reports, etc.

[Textbooks]
Instruct as necessary.
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[References, etc.]

Reference books
Instruct as necessary.

[Study outside of class (preparation and review)]
Review the handouts

Other information (office hours, etc.)
Schedule of lecture may be changed according to circumstances. Supplement in English as necessary.

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6G031 SB71

Course title Instructor's

(and course A name, job title, | Graduate School of Engineering
title in Seminar on Mechanical Engineering and Science A jand department | Professor, SHIMADA TAKAHIRO
English) of affiliation

Target year Number of credits |2 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,5times,
,5times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 6G032 SB71

Course title Instructor's

(and course B name, job title, | Graduate School of Engineering
title in Seminar on Mechanical Engineering and Science B jand department | Professor, SHIMADA TAKAHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters gg%?gtgtrensive, Second

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,5times,
,5times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6G036 SB71

Course title Instructor's
(and course A name, job title, | Graduate School of Engineering
title in Basic Seminar on Mechanical Engineering and Science A Jand department | Professor, SHIMADA TAKAHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6G037 SB71

Course title Instructor's
(and course B name, job title, | Graduate School of Engineering
title in Basic Seminar on Mechanical Engineering and Science B |and department | Professor, SHIMADA TAKAHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters gg%?gtgtrensive, Second

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6G039 LB71

_ Graduate School of Engineering
Course title Instructor’s Associate Professor, TATSUMI KAZUYA
(and course name, job title, Graduate School of Engineering
title in Transport Phenomena and department | Professor,|IWAI HIROSHI
English) of affiliation Graduate School of Engineering

Associate Professor,KISHIMOTO MASASHI

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Mon.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

This class focuses on learning the fundamental knowledge of heat and mass transfer phenomena and
understanding the approach to the applications by studying practical cases, and deals with fundamental
matters of transport phenomena based on diffusion (conduction) and convection. We will study the analogy
among Vel ocity, temperature and concentration fields, and the scale effects in micro-systems. The course will
further deal with the heat and mass transfer in non-Newtonian fluids, multiphase flows, porous media, and
systems with reactions. The course will also introduce practical examples of energy technology.

[Course objectives]

To learn and understand the basic knowledge of velocity-temperature-concentration fields accompanied by
conduction and convection in heat and mass transfer systems. Participants are expected to describe and
analyze the complex transport phenomenain heat and mass transfer for appropriate controlling and solving
various problemsin applications at the end of the course.

[Course schedule and contents]

Fundamentals of heat and mass transfer

After introducing heat and mass transfer phenomenain familiar devices, introduce the governing equations,
boundary conditions, and various dimensionless numbers, and discuss the anal ogies among the velocity,
temperature, and concentration fields. In addition, detailed mechanisms of heat and mass transfer and their
modeling approaches are described using several basic thermo-fluid systems.

Heat and mass transfer in microfluidics
Consider the scale effect on the transport characteristics, and learn the heat and mass transfer phenomenain
microfluidic devices and application utilizing specific phenomena.

Heat and mass transfer in multi-phase flow

Learn the heat, mass, and momentum transfer phenomena in solid-liquid two-phase flow/dispersed solid-
phase-flow as blood flow and particle suspended flow, and further study the non-Newtonian fluid
characteristics exhibiting in the flows

Mass and charge transfer in electrochemical devices
L earn the mass and charge transfer coupled by the electro/chemical reactions in complex porous materials
for electrochemical devices, such as batteries and fuel cells.

[Course requirements]

It is recommended to take lectures of Thermodynamics, Fluid dynamics, and Heat transfer for the
undergraduate course.
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[Evaluation methods and policy]
Evaluation will be based on class attendance, assignments, and written examination.

[Textbooks]
Textbooks are not specified. Printed materials for the lecture will be distributed properly.

[References, etc.]

Reference books
"Transport Phenomena (Bird, R.B. et al.)' and other books will be introduced during the class.

[Study outside of class (preparation and review)]
Preparation and review are required using the printed materials distributed in the class.

Other information (office hours, etc.)

The order of the lecture can be changed, depending on the classwork progressing.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6G051 EB71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Experiments on Mechanical Engineering and Science Adv. | jand department | Professor, SHIMADA TAKAHIRO
English) of affiliation
Target year Number of credits |4 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Experiment Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]
,Atime,

,9times,

,10times,

,10times,

[Course requirements]
None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]
Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6G053 EB71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Experiments on Mechanical Engineering and Science Adv. || jand department | Professor, SHIMADA TAKAHIRO
English) of affiliation
Target year Number of credits |4 Year/semesters po23/intensive, year-round

Days and periods| Intensive Class style Experiment

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,9times,
,10times,
,10times,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 6G403 LB71

Graduate School of Engineering
Course title Instructor's Professor,NISHIWAKI SHINJI
(and course name, job title, Graduate School of Engineering
title in Optimum System Design Engineering and department | Professor,|ZUI KAZUHIRO
English) of affiliation Graduate School of Engineering

Senior Lecturer,Lim, Sunghoon
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Thu.2 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,Atime,
Atimes,
,2times,
,5times,
,2times,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number

G-ENGO05 6Q402 LB71

Course title
(and course
title in
English)

Turbulence Dynamics

Instructor's
name, job title,
and department
of affiliation

Graduate School of Engineering
Professor, HANAZAKI HIDESHI

Target year

Number of credits

2

Year/semesters

Days and periods| Tue.3

Class style

Lecture

Language ofinstrction, Jappanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

4

3
Ozmidov

1

Kolmogorov

Taylor

[Course requirements]

[Evaluation methods and policy]

2023/Second semester




[Textbooks]

Not used

[References, etc.]

Reference books
A.E.Gill  Atmosphere-Ocean Dynamics 1982 |ISBN:0-12-283522-0 -
6. 6.6

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO05 7Q610 LB71

Graduate School of Engineering
Associate Professor, MATSUMOTO MITSUHIROJ

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor,INOUE YASUHIRO
title in Seminar: Dynamics of Atomic Systems |and department | Graduate School of Engineering
English) of affiliation Professor,SHIMADA TAKAHIRO

Graduate School of Engineering
Associate Professor,NISHIKAWA MASAAKI

Target year Number of credits |2 Year/semesters | >023/First semester

Days and periods| Tue.5 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Particle simulations are atool of analyzing microscopic phenomena, and widely used in various fields of
science and engineering. After providing the basics of particle simulation methods through lectures and
exercises, we show various practical applications in thermofluids, solid materials, biophysics, and quantum
systems.

[Course objectives]

- Understanding the basics of particle simulations
- Mastering data analysis techniques

[Course schedule and contents]

Basics of MD simulations (M.Matsumoto),6times,- Numerical simulation of equations of motion - Model
potentials - Data analysis - Equilibrium vs. non-equilibrium

Application: Thermofluidal systems (M. Matsumoto),2times,- Lennard-Jones fluids - Interface, phase change,
energy transport, etc.

Application: Polymeric materials (Nishikawa),2times,- Fundamentals on mechanical (viscoelastic) properties
of polymer materials - Application of molecular dynamics method of polymer materials

Application: Biosystems (Inoue),1time,- MD simulation of biomolecular systems - Recent examples
Application: Solid systems (R. Matsumoto),1time,- Deformation and destruction - Alternative methods
Application: Quantum systems (Shimada),2times,- First principle MD - Mechanical and electronic properties
on nanoscale

Check and Feedback,1time,

[Course requirements]

Elementary Level of
Analytical mechanics, Quantum mechanics, Material science, Thermodynamics, Statistical physics,
Numerical analysis

[Evaluation methods and policy]

Reports, presentation/discussion

[Textbooks]

Not used
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[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

Exercises with simple C programs are given, with which you will understand the concepts deeply.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7v012 SJ71

Course title
(and course

Instructor's

name, job title, | Graduate School of Engineering
title in Advanced Exercisein Mechanical Engineering and ScienceA and department | Professor, SHIMADA TAKAHIRO
English) of affiliation

Target year Number of credits |2

Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7v013 SJ71

Course title
(and course

Instructor's

name, job title, | Graduate School of Engineering
title in Advanced Exercisein Mechanical Engineering and ScienceB |and department | Professor, SHIMADA TAKAHIRO
English) of affiliation

Target year Number of credits |2

ISemester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7v014 SJ71

Course title
(and course

Instructor's

name, job title, | Graduate School of Engineering
title in Advanced Exercisein Mechanical Engineering and ScienceC|and department | Professor, SHIMADA TAKAHIRO
English) of affiliation

Target year Number of credits |2

Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7v015 SJ71

Course title
(and course

Instructor's

name, job title, | Graduate School of Engineering
title in Advanced Exercisein Mechanical Engineering and ScienceD |and department | Professor, SHIMADA TAKAHIRO
English) of affiliation

Target year Number of credits |2

ISemester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7v016 SJ71

Course title
(and course

Instructor's

name, job title, | Graduate School of Engineering
title in Advanced Exercisein Mechanical Engineering and ScienceE |and department | Professor, SHIMADA TAKAHIRO
English) of affiliation

Target year Number of credits |2

Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG34 7v017 SJ71

Course title
(and course

Instructor's

name, job title, | Graduate School of Engineering
title in Advanced Exercise in Mechanical Engineering and ScienceFjand department | Professor, SHIMADA TAKAHIRO
English) of affiliation

Target year Number of credits |2

ISemester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 7B617 LB71

Course title Instructor's

(and course name, job title, | Graduate School of Engineering

title in Quantum Theory of Molecular Physics  |and department | Senior Lecturer, SENAMI MASATO
English) of affiliation

Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Basics for the application of quantum theory to molecular physics and recent progress. Main topics. analytic
mechanics, relativistic quantum mechanics, quantum field theory, and path integral.

[Course objectives]
To understand fundamental physics to apply quantum mechanics to phenomena of atoms or molecules.

[Course schedule and contents]

1. Analytic mechanics and symmetry in physics, 1-2 times, Principle of least action, Equation of motion,
Hamiltonian mechanics, Symmetry and conservation law in physics, Noether's theorem, Group theory

2. Classical relativistic theory, 2-3 times,Invariance of the speed of light, Lorentz transformation, Relativistic
form of electromagnetism, Four component vector potential

3. Relativistic guantum mechanics, 4-7 times,Relativistic equation of motion, Nonrelativistic limit of Dirac
equation, Covariance of Dirac equation, Plane wave solution for Dirac equation and negative energy, Hole
theory and problem, Tani-Foldy-Wouthuysen transformation, Hydrogen-like atom, Helicity and Chrality

4. A primer of quantum field theory, 2-4 times,Field operator, Charge conjugation, Noether's theorem, Gauge
transformation and gauge symmetry, Application of quantum field theory to theoretical study of molecules
and condensed matter

5. Electronic Structure Computation, 0-2 times, Time evolution and propagator, Transition amplitude and path
integral, Aharonov-Bohm effect, Path integral in quantum field theory

Confirmation ,1time,

[Course requirements]
Quantum Mechanics

[Evaluation methods and policy]
Evaluation will be based on assignments (four - six times, 100 points).

[Textbooks]
Not used

[References, etc.]

Reference books
J. D. Bjorken, S. D. Drell, Relativistic Quantum Mechanics
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J. J. Sakurai, Modern Quantum Mechanics, and Advanced Quantum Mechanics
R. P. Feynmann, A. R. Hibbs, Quantum Mechanics and Path Integrals

[Study outside of class (preparation and review)]

Review lecture notes.

Other information (office hours, etc.)

If English support is required, please contact the instructor by email. Then words written on a blackboard and
some supplementary documents are provided in English.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G204 LJ51

_ Graduate School of Engineering
Course title Instructor's Professor, TSUCHIYA TOSHIY UK
(and course name, job title, | Graduate School of Engineering
title in Microfabrication and department | Assistant Professor, URABE KEIICHIRO]
English) of affiliation Graduate School of Engineering

Associate Professor,HIROTANI JUN

Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Mon.4 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Micro/nano fabrication processes and materials used to realize micro/nano systems are described. Topics will
be photolithography, dry-etching, thin-film deposition, which includes bulk micro machining, surface micro
machining and further advanced polymer processing.

[Course objectives]

To obtain fundamental knowledge about design and fabrication of micro/nano systems and to be familiar with
recent fabrication technol ogies and micro/nano systems.

[Course schedule and contents]

Week 1: introduction
Microfabrication and devices
Week 2 to 4: Advanced semiconductor device fine processing technology
Front-end process flow
Photolithography basics and recent topics
Plasma etching
Week 5to 7: Basics of semiconductor physics and device application
Basics of semiconductor physics
PN junction, metal-semiconductor junction
Nanocarbon material and device
Week 8 to 9: Silicon and micromaterials
Mechanical properties of silicon
Evaluation of mechanical properties of micro-scale materials
Week 10 to 11: Silicon micromachining
Processing process based on semiconductor fine processing technology
Bulk and surface micromachining
Week 12 to 14: Basics of Applied Devices
Electrostatic transducers and its application
Piezoresistive effect and its application
Sensors/ actuators
Week 15: feedback on evaluations such as reports
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[Course requirements]
None

[Evaluation methods and policy]
Evaluated by homework. All report must be submitted to obtain credits.

[Textbooks]
Not used

[References, etc.]
Reference books

[Study outside of class (preparation and review)]
Follow reports and other instructions from each person in charge.

Other information (office hours, etc.)
Students unfamiliar with Japanese may enroll in this course. Their lessons will be supplemented with
presentation slides, homework, and other additional course materialsin English.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G206 LE51

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor,Y OKOKAWA RYUUJI
title in Micro/bio system and department | |ngtitute for Advanced Study
English) of affiliation Associate Professor, KAMEI KENICHIROU
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Tue.3 Class style Lecture Language ofinstructiony Engylish

[Overview and purpose of the course]

Micro/nano systems are based on micro/nano fabrications and encompasses not only individual phenomenain
physics and chemistry but also the integrated phenomena observed in these fields. Moreover, recently the
integrated systems utilizing biomaterials (cells, tissues, organs etc.) are being devel oped to realize micro/nano
bio systems with potential applications in medicine, drug development, and basic studiesin life sciences. In
this course, we focus on the difference of physical and chemical phenomena between micro/nano and micro
scales. Micro/nano fabrications for micro/nano biosystems, biomolecular sensing, DNA/protein/cell
manipulation and their integration to realize complex integrated biosystems such as BioMEM S and
MicroTAS will be introduced.

[Course objectives]

To understand the fundamental s of fabrication technologies for BloMEM S and MicroTAS.
To understand the roles of micro/nano fabricationsin life sciences.
To understand sensing and actuation mechanisms at micro/nano scales.

[Course schedule and contents]

The specific course goals are as outlined below.

Week 1-3: Introduction for micro/bio systems - Introduce the history and fundamentals of BloMEM S and
MicroTAS based on micro/nano fabrications.

Week 4-7: Soft micro machining - In micro/bio systems, biomaterials and organic/inorganic polymers are
used as structural materials. Fabrication of these materials by the so-called “ soft micromachining” , and
their applications will be described.

Week 8-9: Micro/nano scale bio materials - Integration of functional biomolecules, cells and polymer
materials to realize micro/bio systems are described.

Week 10-11: Micro Total Analysis Systems (MicroTAS) - On-chip chemical analysis systems and bio
sensing devices are described.

Week 12-15: Nano bio systems - Integration of micro/nano fabrications and biomaterials for application to
biomedical and regenerative medicine are described.

[Course requirements]

The course is based on micro/nano fabrication described in Microfabrication (10G203). It is highly
recommended to register for the course as well.

Continue to VAT




[Evaluation methods and policy]

Evaluation will be based on assignments and class performance. Evaluation for class performance includes
attendance and reports given at class.

[Textbooks]
Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]
Preparation and review of course materials are necessary.

Other information (office hours, etc.)
*Please visit KULA SIS to find out about office hours.




Course number G-ENGO06 6G211 LB71

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Associate Professor, NAKAJMA KAORU
title in Solid State Physics 1 and department | Graduate School of Engineering
English) of affiliation Associate Professor,

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Wed.1 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Students will learn the basics of solid-state physics through turn-based lecturing and reading of Chapters 2-6
of C. Kittle's "Introduction to Solid State Physics." Specifically, the diffraction of waves by crystals will be
discussed, followed by the concept of inverse lattices. The course also covers the forces acting between the
atoms constituting crystals, and discusses the elastic properties of crystals. Additionally, students will learn
the properties of phonons that quantize the elastic oscillation of crystals and understand the thermal properties
of crystals. Based on the free electron model, the electrical and thermal properties of metals will also be
covered.

[Course objectives]

Understanding the various underlying concepts in solid-state physics, such as inverse lattices, phonons, and
free electrons

[Course schedule and contents]

Lectures 1-2 Diffraction of Waves by Crystals
Using X-rays as an example, students learn the basics of the phenomenon of diffraction of waves
caused by crystals.

L ectures 3-4 Reciprocal Lattice Vector
Students learn to express conditions of diffraction using reciprocal lattice vectors and understand Ewald
Construction. They will also learn about structural factors.

Lectures 5-6 Crystal Bonds
Students learn about the basic types of bonds that form crystals, i.e., van der Waals interaction, lonic
bonds, Metallic bonds, Covalent bonds, and Hydrogen bonds.

Lecture 7 Elastic Constant of Crystals
After learning the relationship between crystal symmetry and elastic constants, we study the behavior of
elastic waves in cubic crystals.

Lectures 8-9 Elastic Oscillation in Crystals
Students learn vibrations of crystals with a monatomic basis and understand the concept of phonons. It is
extended to the cases for crystals with two or more atoms per primitive basis.

L ecture 10 Phonon Heat Capacity
After studying the statistical mechanics of phonons, we introduce the Debye model for the density of
states of phonons to estimate phonon contribution to the heat capacity.
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Lecture 11 Phonon Thermal Conductivity
Students will study the thermal conduction by phonons and understand the contribution of the Umklapp
process to the thermal resistivity of phonon gas.

Lecture 12 Free-electron Model of Metals
Under the free-electron model of metals, students learn the statistical mechanics of electron gases.

Lecture 13 Heat Capacity of Electron Gases
Based on the statistical mechanics of electron gas, we will discuss the heat capacity of electron gases.

Lecture 14 Electrical and Thermal Conductivity of Electron Gas
Students will learn the phenomenology of electrical and thermal conductivity of electron gases. In
addition, we discuss the Hall effect.

L ecture 15 Feedback
Check the course's degree of achievement against the final goal. Review as needed.

[Course requirements]

Students should have a rudimentary understanding of quantum mechanics.

[Evaluation methods and policy]

The evaluation will be conducted based on participation in discussions.

[Textbooks]

C. Kittel Introduction to Solid State Physics ~ Wiley 1SBN:978-0471415268
8 |SBN:978-4621076569
the original or translated version, either is acceptable.

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Preparation and review of the textbook are essential in order to advance the turn-based lecturing style of class.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 5G214 LJ71

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Professor, MATSUBARA ATSUSHI
title in Precision Measurement and Machining  |and department | Graduate School of Engineering
English) of affiliation Associate Professor, KOUNO DAISUKE
Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Fri.2 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

This course gives the principles of precision measurement and machining process for the meso-micro-nano
metric fabrication. The optical measurement technologies (e.g. laser interferometer, optical encoders) and
cutting technologies (e.g. cutting mechanics, tool, machine) are shown.

[Course objectives]

Understand the basic principles of precision mesurement and machining associated with the applications

[Course schedule and contents]

machining, and control

Basics of precision measurement,2times,
Optica mesurement,4times,

,3times,

,1time,

,2times,

,2times,

Basics of measurement and machining,1time,Concept of accuracy, precision, Relation of measurement,

[Course requirements]

None

[Evaluation methods and policy]

Small examsin the term and the final exam

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG35 6G216 SB51

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Seminar on Micro Engineering A and department | Professor,|ZUl KAZUHIRO
English) of affiliation

Target year Number of credits |2 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,-times,
~times,
~-times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG35 6G217 SB51

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Seminar on Micro Engineering B and department | Professor,|ZUl KAZUHIRO
English) of affiliation

Target year Number of credits |2 Year/semesters gg%?gtgtreﬂs'vev Second

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,-times,
~times,
~-times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 7G223 SB51

Course title Instructor's
(and course Alname, job title, | Graduate School of Engineering
title in Basic Seminar on Micro Engineering A |and department | professor,1ZUl KAZUHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 7G224 SB51

Course title Instructor's
(and course B|name, job title, | Graduate School of Engineering
title in Basic Seminar on Micro Engineering B |and department | professor,1ZUl KAZUHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters gg%?gtgtreﬂs'vev Second

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 7G226 EB51

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Experiments on Micro Engineering, Adv. | |and department | Professor,|ZUlI KAZUHIRO
English) of affiliation

Target year Number of credits |4 Year/semesters [o23/Intensive, year-round

Days and periods| Intensive Class style Experiment

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

, times,
,9times,

,10times,
,10times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 7G228 EB51

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Experiments on Micro Engineering, Adv. || |and department | Professor,|ZUlI KAZUHIRO
English) of affiliation

Target year Number of credits |4 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Experiment Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,9times,
,10times,
,10times,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)
*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 6vV201 LB51

Graduate School of Engineering
Professor, TSUCHIYA TOSHIY UKI

Course title Instructor's Graduate School of Engineering

(and course name, job title, | Professor,Y OKOKAWA RYUUJ
title in Micro Electro Mechanical System Creation|and department | Graduate School of Engineering
English) of affiliation Senior Lecturer, BANERJEE, Amit

Graduate School of Engineering
Associate Professor, HIROTANI JUN

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Fri.4 Class style Lecture Language ofinstructiony English

[Overview and purpose of the course]

Thisis a collaborative course in which students from both Hong Kong University of Science and Technology
and Tsinghua University form teams and work together to investigate, analyze, design, and present their
projects in order to accomplish a given task. In addition to the acquisition of knowledge of microsystems, the
course contributes to the cultivation of English-language expertise, teamwork skillsin English, and
communication skillsin English, which are essential for students to be active in the international community.

[Course objectives]

Acquire the ability to design and analyze microsystems
Cultivate the ability to communicate and discuss in English with overseas students in groups

[Course schedule and contents]

Part 1 and 2: CAD software for device design and analysis

Students learn how to use the CAD software for device design and analysis.
3rd and 4th: Explanation of the assignment

The students will learn how to design Microsystems’MEMS (microel ectromechanical systems) using
microf abrication technol ogies and the basic knowledge required to accomplish the tasks.
5th-8th: Design and analysis

Each team will design and analyze the system while communicating with team membersin English viathe
Internet.
9th and 10th: Presentation of design and analysis results

Each team will present and discuss the detailed design and analysis results of the device in English.
12th-13th: Device evaluation

Detailed evaluation of prototype devices.
14thand 15th : Presentation of evaluation results, feedback

Each team will present and discuss the results of device evaluation in English.

[Course requirements]

Microfabrication (10G204) offered in the spring semester

[Evaluation methods and policy]

Evaluation Method
Presentation (60%) and Report (40%).

Continue to (VAT




device, but aso on the collaboration with the team members.

[Textbooks]

Instructed during class

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

In order to conduct problem-solving type classes, study and work outside of lecture hours are required.

Other information (office hours, etc.)

The online lectures for presentations may be given over 4 or 5 periods on Fridays and should be taken
consecutively. Thisis a collaborative lecture with the Hong Kong University of Science and Technology and
Tsinghua University, and lectures and presentations will be given in English. The lectures and presentations
will be given in English. In addition, students are required to take prior training in CAD software. Those who
wish to take the course should contact Tsuchiya (tutti@me.kyoto-u.ac.jp) by e-mail during the first semester
of the course.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO06 7v205 LB71

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor,SUZUKI MOTOFUMI
title in Solid State Physics 2 and department | Graduate School of Engineering
English) of affiliation Associate Professor, NAKAJMA KAORU
Target year Number of credits |2 Year/semesters | 2023/First semester
Days and periods| Wed.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Students will learn the basics of solid-state physics through turn-based lecturing and reading of chapters from
Ch. 7 onward of C. Kittle's"Introduction to Solid State Physics." Specificaly, the state of electronsinside
crystals will be discussed based on Bloch's theorem, followed by understanding the band structure. Based on
this, the course covers the electrical properties of semiconductors and concepts such as holes and effective
mass. We will also discuss the Fermi surface of metals and understand their primary physical properties. In
addition, we will learn experimental facts, phenomenological theories, and BCS theory on superconductivity.

[Course objectives]

Learning the basics of metal and semiconductor physics

[Course schedule and contents]

Lecture 1 Nearly Free Electron Model
Students will learn the Nearly Free Electron Model.

Lecture 2 Bloch's Theorem
Students will learn Bloch's theorem and understand the energy gap that occurs using the Kronig-Penney
model.

L ectures 3-4 Energy Bands
The energy bands of crystals are considered using a two-wave approximation based on Bloch's theorem.

L ectures 5-8 Semiconductors

Based on the energy band structure of semiconductors, students learn the concept of holes, and then
study the concept of effective mass by considering the equations of motion that el ectrons and holes follow in
semiconductors. Next, the carrier concentration is determined based on the statistical mechanics of electrons
and holes in the semiconductor. In addition, students learn about mobility, conductions of impurity,
thermoel ectric effects, and motion of electrons in superlattices.

Lectures 9-11 Metas

After learning that many of the electrical properties of metals are determined by the Fermi surface,
students learn how to construct the Fermi surface for nearly free electrons. In addition, students learn how to
calculate energy bands using tight-binding approximation, the Wigner-Seitz method, the pseudopotential
method, etc. We also consider the quantization of electron orbits in magnetic fields and learn how to examine
the Fermi surface by the de Haas-van Alphen effect.

L ectures 12-14 Superconductivity

Continue to 21 11




Students learn the experimental facts of the phenomenon of superconducting, consider the theory of
superconductivity, and study the London equation. Based on this, they discuss the London penetration depth
and coherence length. In addition, we give a brief explanation of BCS theory and |earn about the quantization
of magnetic flux and the Josephson effect.

Lecture 15 Feedback
Check the course's degree of achievement against the final goal. Review as needed.

[Course requirements]

Students should have an understanding of Chapters 1-6 of C. Kittel's "Introduction to Solid State Physics."

[Evaluation methods and policy]

The evaluation will be conducted based on participation in discussions.

[Textbooks]

C.Kittel  Introduction to Solid State Physics Wiley [SBN:978-0471415268
8 ISBN:978-4621076569
the original or translated version, either is acceptable.

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Preparation and review are essential given the turn-based lecturing style of class.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG35 7vV210 SJ71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Advanced Exercise in Micro Engineering A |and department | Professor,|ZUI KAZUHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG35 7VvV211 SJ71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Advanced Exercisein Micro Engineering B |and department | professor,1ZUl KAZUHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters gg%?gtgtrensive, Second

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG35 7VvV212 SJ71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Advanced Exercise in Micro Engineering C|and department | Professor,|ZUI KAZUHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG35 7vV213 SJ71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Advanced Exercisein Micro Engineering D |and department | professor,1ZUl KAZUHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters gg%?gtgtrensive, Second

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG35 7VvV214 SJ71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Advanced Exercisein Micro Engineering E|and department | Professor,|ZUI KAZUHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters [2023/Intensive, First semester

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG35 7vV215 SJ71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Advanced Exercise in Micro Engineering F|and department | professor,1ZUl KAZUHIRO
English) of affiliation
Target year Number of credits |2 Year/semesters gg%?gtgtrensive, Second

Days and periods| Intensive Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,5times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 6C430 LJ77

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Advanced Flight Dynamics of Aerospace Vehiclejand department | Professor, SENDA KEI

English) of affiliation

Target year Number of credits |2 Year/semesters |>023/First semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Flight Dynamics and Control of Aerospace V ehiclesincluding Analytical Mechanics, Attitude Dynamics of
Vehicles, Orbital Mechamics, etc.

[Course objectives]

To understand analytical mechanics through flight dynamics of aerospace vehicles: Basic items of Analytical
Mechanics, Attitude Dynamics of Vehicles, Orbital Mechamics, etc.

[Course schedule and contents]

Analytical Mechanics,7times,1. Newton equations, 2. Lagrange equations, 3. Hamilton equations

Orbital Mechamics,4times,1. Motions in central force field, 2. Conservation law, 3. Orbit transition

Attitude Dynamics and Control ,4times,1. Kinematics of rotation, 2. Attitude mechanics, 3. Stability analysis
of equilibrium points, 4. Attitude Control

[Course requirements]

Foundation of mechanics and mathematics, Flight Dynamics of Aerospace Vehicle (Undergraduate)

[Evaluation methods and policy]

Evaluation depends on marks of examination (approximately 80%) and exercises (approximately 20%). Both
marks should be 60% or better.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
L. D. Landau and E. M. Lifshitz Mechanics, Volume 1 (Course of Theoretical Physics) Elsevier
| SBN:0750628960
Herbert Goldstein  Classical Mechanics Addison-Wesley ISBN:0201657023 international ed. ISBN
0321188977
Toda Introductory course of physics 1 Mechanics Iwnami Shoten 1SBN:4000076418 in Japanese
Koide Introductory course of physics 2 Analytical Mechanics Iwanami Shoten SBN:4000076426
in Japanese
Wadachi  Introductory course of physics 10 Mathematics for physics Iwanami Shoten 1SBN:

Continue to (21 1|




4000076507 in Japanese

[Study outside of class (preparation and review)]

Learn the basic mechanics and mathematics for analytical mechanics.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 6G230 LJ77

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor,BIWA SHIRO

title in Dynamics of Solids and Structures and department | Graduate School of Engineering
English) of affiliation Assistant Professor,ISHII YOSUKE
Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Mon.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

Fundamental principles for dynamic deformations of solids and structures are examined. In particular, basic
characteristics of elastic wave motion in solid media are emphasized. Dynamic responses as well as dynamic
fracture behavior of materials and structures under impact |oading are also considered.

[Course objectives]

This course aims to establish the understanding of basic characteristics of dynamic deformations, elastic
waves and fracture in solid media, aswell asto learn about technological applications of elastic wavesin a
variety of fields. Particular emphasisis put on the mathematical aspects of the physical phenomenainvolved.

[Course schedule and contents]

Week 1: Fundamentals of elastodynamics (Expressions of stress and strain; Conservation laws; Hooke's law;
Principle of virtual work; Hamilton's principle and its applications)

Week 2: Basics of wave propagation (1) (One-dimensiona wave equation; D'Alembert's solution; Harmonic
waves)

Week 3: Basics of wave propagation (2) (Spectral analysis, Waves in structural members; Dispersive waves,
Phase and group velocities)

Week 4: Stress waves in bars (Reflection and transmission at bi-material connection; Reflection at afree end,;
Stress wave by tensile loading at a bar end; Plastic wave)

Week 5: Wavesin isotropic elastic media (Navier's equations; Longitudinal and transverse waves; Plane
elastic waves in isotropic solids)

Week 6: Waves in anisotropic elastic media (1) (Voigt representation; Plane elastic waves in anisotropic
solids; Christoffel's equation; Acoustic tensor)

Week 7: Waves in anisotropic elastic media (2) (Energy flux deviation; Group velocity; Slowness surfaces)

Week 8: Reflection and transmission (1) (Reflection and transmission of normally incident waves; Snell's law;
Mode conversion)

Week 9: Reflection and transmission (2) (Reflection and refraction of obliquely incident waves; Total

reflection)

Week 10: Guided elastic waves (Bulk waves and guided waves; Rayleigh wave)

Week 11: Guided elastic waves (Lamb wave; SH plate wave; Love wave; Dispersion and multiple modes)

Week 12: Dynamic fracture mechanics (1) (Linear fracture mechanics; Stress intensity factor; Energy release

rate)

Week 13: Dynamic fracture mechanics (2) (Stationary cracks under dynamic loading)

Week 14: Dynamic fracture mechanics (3) (Propagating cracks, Dynamic energy release rate)

Week 15: Feedback

Continue to 21 11




[Course requirements]
Basic knowledge of mechanics of materials (solid mechanics, continuum mechanics) is expected.

[Evaluation methods and policy]

Grading is made based on the final examination (about 70%) and the reports (about 30%). The total scoreis
evaluated between 0 and 100 points (the pass mark is 60).

[Textbooks]
No textbooks are assigned. Print-outs are handed in when needed.

[References, etc.]

Reference books
No reference books are assigned.

[Study outside of class (preparation and review)]
Enrolling students are expected to work on the lecture materials and the homework problems.

Other information (office hours, etc.)
The time units and weights for each item on the above list are subject to possible changes.

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 6G405 LJ77

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Propulsion Engineering, Adv. and department | Professor, ERIGUCHI KOUJI
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Wed.1 Class style Lecture Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,Atime,
,2times,
,2times,
Atimes,
,2times,
,2times,
,Atime,
,Atime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 6G406 LJ77

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor, TAKATA SHIGERU
title in Gas Dynamics, Adv. and department | Graduate School of Engineering
English) of affiliation Assistant Professor, HATTORI MASANARI
Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Mon.1 Class style Lecture

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,Atime,

,3times,
,2times,
Atimes,
,3times,
,2times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 6G409 LJ77

Course title Instructor's

(and course name, job title, Graduate School of Engineering
title in Aerospace Systems and Control and department | Professor, FUJIMOTO KENJI
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester
Days and periods| Fri.2 Class style Lecture Language ofinstrction, Jappanese

[Overview and purpose of the course]

We introduce advanced system control theory of modern control based on state equation. In particular,
lectures on nonlinear control, optimal control and application to control system design of mechatronics and
spacecraft  will be given.

[Course objectives]

To acquire modern control theory and nonlinear control useful for mechatronics and aerospace engineering.

[Course schedule and contents]

Three lectures on aerospace and control
1. State-space equations, 2. Basics of variational methods, 3 Integrability and Forbenius' theorem

Four lectures on stability and dissipativity:
1. Lyapunov stability, 2. La Salle'sinvariance principle, 3. Lp stability, 4. Dissipativity

Four lectures on optimal control:
1. Optimal control, 2. Dynamic programming, 3. Maximum principle, 4. Control Lyapunov function and
inverse optimality

Three lectures on nonlinear control synthesis:
1. Passivity and passivity theorem, 2. Hamiltonian systems and passivity based control, 3. Feedback
linearization.

The last lecture gives a summary.

[Course requirements]

Dynamical Systems Control Theory

[Evaluation methods and policy]
The score will be evaluated based on reports.

Continue to 2) v




[Textbooks]

Not used

[References, etc.]

Reference books
H. Khalil  Nonlinear Systems Prentice Hall 1SBN:9780130673893

[Study outside of class (preparation and review)]

Reports are asked for each unit. Review is necessary for each lecture.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 6G411 LJ77

Course title Instructor's Graduate School of Engineering
(and course name, job title, | Professor, OOWADA TAKU

title in Fluid Dynamics for Aeronautics and Astronauticsjand department | Graduate School of Engineering
English) of affiliation Senior Lecturer, SUGIMOTO HIROSHI
Target year Number of credits |2 Year/semesters | 2023/First semester

Days and periods| Mon.4 Class style Lecture

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,2times,
,3times,
,3times,
Atimes,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 6G418 SJ77

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Experiments and Exercisesin Aeronautics and Astronautics | jand department | Professor, OOWADA TAKU
English) of affiliation

Target year Number of credits |4 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Experiment Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Recent topics of advanced research in aeronautics and astronautics are studied from fundamental and
application-oriented points of view. The research planning, literature survey/review, and original research
training are supervised by professorsin order to gain highly developed research skills.

[Course objectives]

The purpose isto grasp the current trend/important issues and establish the direction of one's research for
master's thesis.

[Course schedule and contents]

Literature review, 5 times: Survey and review of recent original articles related to the master's thesis
Seminar, 5 times: Report and discussion of the progress in one's research

Exercise and experiments, 5 times. Exercise and experiments for the master'sthesis

The number of times and contents may be subject to change according to one's laboratory and the research
topic.

[Course requirements]

None

[Evaluation methods and policy]

Grading is based on the attendance, the progress reports, the presentation and discussion at seminars.

[Textbooks]

Not used

[References, etc.]

Reference books
References are suggested by supervisors according to the research topic.

[Study outside of class (preparation and review)]

Reading of the suggested references is required through the term.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 6G420 SJ77

Course title Instructor's

(and course name, job title, | Graduate School of Engineering
title in Experiments and Exercisesin Aeronautics and Astronautics || jand department | Professor, OOWADA TAKU
English) of affiliation

Target year Number of credits |4 Year/semesters po23/intensive, year-round
Days and periods| Intensive Class style Experiment Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Recent topics of advanced research in aeronautics and astronautics are studied from fundamental and
application-oriented points of view. Research training is supervised by professors for the research topic
planned in Experiments and Exercises in Aeronautics and Astronautics | in order to further develop the
research skills.

[Course objectives]

The purpose isto grasp the current trend/important issues and clarify the originality of one's research for
master's thesis.

[Course schedule and contents]

Literature review, 5 times: Survey and review of recent original articles related to the master's thesis
Seminar, 5 times: Report and discussion of the progress in one's research

Exercise and experiments, 5 times: Exercise and experiments for the master'sthesis

The number of times and contents may be subject to change according to one's laboratory and the research
topic.

[Course requirements]

Experiments and Exercises in Aeronautics and Astronautics | isa prerequisite in principle.

[Evaluation methods and policy]

Grading is based on the attendance, the progress reports, the presentation and discussion at seminars.

[Textbooks]

Not used

[References, etc.]

Reference books
References are suggested by supervisors according to the research topic.

[Study outside of class (preparation and review)]

Reading of the suggested referencesis required through the term.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO07 5M226 LJ58 G-ENGO7 33410 LJ58

Course title Instructor's

(and course name, job title, | Graduate School of Science

title in Meteorology | and department | Professor,| SHIOKA KEIICHI
English) of affiliation

Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Tue.2 Class style Lecture

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

, times,
, times,
, times,
, times,
, times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENGO7 5M227 LJ58 G-ENGO7 44407 LJ58

Course title Instructor's

(and course name, job title, Graduate School of Science

title in Meteorology |1 and department | Professor,| SHIOKA KEIICHI
English) of affiliation

Target year Number of credits |2 Year/semesters |2023/First semester

Days and periods| Wed.2 Class style Lecture

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

, times,
, times,
, times,
, times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG36 7R410 SJ71

Course title Instructor's

(and course name, job title, Graduate School of Engineering
title in Seminar on Aerospace systems and department | Professor, SENDA KEI

English) of affiliation

Target year Number of credits |2 Year/semesters |2023/Second semester
Days and periods| Mon.4 Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

Mechanics,

V ehicle Mechanics,
Orbital Mechanics,
etc.

[Course objectives]

To understand Aerospace Systems:
Mechanics,

V ehicle Mechanics,

Orbital Mechanics,

etc.

[Course schedule and contents]

Aerospace Systems:. 15times
1. Reading textbooks
2. Reviewing journal papers

[Course requirements]

None

[Evaluation methods and policy]

Evaluation depends on marks of presentation, report, and so on.

[Textbooks]

Instructed during class

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

L earn the basic mechanics and mathematics for analytical mechanics.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG36 7R419 SJ71

ColEE e Instructor's Graduate School of Engineering

(and course name, job title, Professor,FUJMOTO KENJI

title in Seminar on Systems and Control and department | Graduate School of Engineering
English) of affiliation Associate Professor, MARUTA ICHIROU
Target year Number of credits |2 Year/semesters |2023/First semester
Days and periods| Tue.4 Class style Seminar Language of nstruction|  Jaypanese

[Overview and purpose of the course]

aeronautics and astronautics.

To acquire the skills of grasping the trends of research related to control system theory particularly for

[Course objectives]

aeronautics and astronautics.

To acquire the skills of grasping the trends of research related to control system theory particularly for

[Course schedule and contents]

1. Paper reviews and presentation
2. Reading of books on specialized subjects
3. Research presentation

Fifteen seminars on control system theory and aerospace engineering will be organized.

[Course requirements]

None

[Evaluation methods and policy]

The score will be evaluated using reports.

[Textbooks]

Not used

[References, etc.]

Reference books
Introduced during class

[Study outside of class (preparation and review)]

For presentation, preparation is required.

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG36 7vV401 SJ71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

title in Seminar on Engineering Science of lonized Gasesjand department | Professor, ERIGUCHI KOUJI
English) of affiliation
Target year Number of credits |2 Year/semesters | 2023/Second semester

Days and periods| Mon.3 Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,15times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG36 7vV405 SJ71

Course title Instructor's Graduate School of Engineering
(and course name, job title, Professor, OOWADA TAKU

title in Seminar on Fluid Dynamics for Aeronautics and Astronuticsjand department | Graduate School of Engineering
English) of affiliation Senior Lecturer, SUGIMOTO HIROSHI
Target year Number of credits |2 Year/semesters | 2023/First semester

Days and periods| Wed.5 Class style Seminar

Language of nstruction|  Jaypanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,14times,
Jtime,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

Reference books

[Study outside of class (preparation and review)]

Other information (office hours, etc.)

*Please visit KULASIS to find out about office hours.




Course number G-ENG36 7V412 SJ71

Course title
(and course

Instructor's
name, job title, | Graduate School of Engineering

fitlein | Seminar on Gas Dynamics and department | Professor, TAKATA SHIGERU
English) of affiliation
Target year Number of credit