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[C] Advanced Engineering Cour se Program

Civil and Earth Resources Engineering

10F251 Exerciseon Project Planningd 0 0 0000000000 0OO0000O0OO000DOOO00O0oDooOoO 1
10U051 Integrated Seminar on Infrastracture EngineeringAD O 000000000000 O0ODOOOOO0O 2
10U052 Integrated Seminar on Infrastracture EngineeringBO O 0 000000000000 O0OOOOOOO 3
10U055 Seminar on Infrastructure Engineering A D 0 00000000 O0OO0OO0OOCOO0OOOOOODOOO 4
10U056 Seminar on Infrastructure EngineeringBO0 0000000000000 O0ODOOOOODOOOOO 5
10U059 Internship on Infrastracture EngineeringD OO 0 000000000000 DOO0ODOOOOOODOG6
10F063 Practicein Infrastructure EngineeringD O 0 0 000000000000 OCO0OOOOOOOOO 7
10U060 ORT on Infrastructure Engineeringd 0 0000000000 D0OOO0O0O0OO0ODOOOODOOOOOODO 8
10U064 Practicein Advanced Infrastructure EngineeringAD D 0 0 0000000000000 OOOOO 9
10U065 Practice in Advanced Infrastructure EngineeringBO O D 0 OO0 O0O0O0OCOO0O0OO0OOOOOOOO 10
10F003 ContinuumMechanicsD OO 000000000 OCO0O0OO0OOO0OO0OOOOO0OODOOOOOOOO11
10F067 Structural Stability0 D0 00000000000 00D0DOOO0OO0ODOOOODOOOODOOO 12
10F068 Material and Structural System & Management0 OO0 0000000000000 DOOCOOOOO 13
10F261 Earthquake Engineering/Lifeline EngineeringD 0 0 0000000000000 OOOOOOOO 14
10WO001 Structura Engineering for Civil Infrastructure0 0 0 000 0000000000000 OOOO 15
10F009 Structural DesignD OO0 0000000 O0OO0OCO0OO0OOOCO0OOOOO0OOOOCOOOOOOOO 16
10F010 BridgeEngineeringD OO0 0000000 D0D0OOO0OOOOOODOOOOODOOOOOOOO 17
10A019 Concrete Structural EngineeringD OO0 0000000000000 O0OOOO0OOOOOOOOO 18
10F227 Structural DynamicsD 0000 0000000000000 O0O0OOOO0OOOOOODOOOO 19
10F263 Seismic Engineering Exercise 0 0 0 O 000 000000000000 ODOO0OOOOODOOO0O20
10F415 Ecomaterial and Environment-friendly Structures0 00 0 00 0000000000000 OOO 21
10F089 Infrastructure Safety Engineering0 00 0 000000000 O0OO0OO0OOOO0ODOOOOOOOOO 22
10F075 Hydraulics & Turbulence MechanicsD D O 0 0000000000000 O0OO0ODOOOOODOOOO23
10A216 HydrologyD 0 OO 00 O00DO0O000O0DO0O000O0DOOO00ODOO0OO0OOO00O00000O00O24
10F019 River Engineering and River Basin Management0 O 0 00 0000000000000 OO0ODOO 25
10A040 Sediment HydraulicsD 0 O 00 0000000000000 ODO0O0ODOODOODOOOOOOO0O 26
10F464 Hydrologic Designand ManagementO 0D D 0 000 000000000000 O0OOOCO0OOOOO27
10F245 Open Channel HydraulicsO OO 0000000000 O0O0OO0O0O0OO0OO0OO0O0OOOOCOOOO 28
10F462 Coastdd WaveDynamicsl D 000 0000000000000 O0OOO0OOOOCOOOOOOO0O 29
10F267 Hydro-Meteorologically Based Disaster PreventionD O 0 0 0000000000000 OO0OODO30
10A222 Water ResourcesSystems 0 0 00000000000 O0OD0OODOOOOODOOOOOOODOOO 31
10F077 River basin management of floodand sedment0 O OO0 00000000 OCOO0OODOOCOOOO 32
10F269 Coastal and Urban Water DisastersEngineering0 D D 0 0000000000000 OO0ODOOOO 33
10F466 Basin Environmental Disaster MitigationD DO 0 000000000000 OCOO0OOOOCOO0OO 34
10F011 Computational FluidDynamics0 OO0 0 00 0000000000000 O0ODOOOO0ODOOOO 35
10F065 Hydraulic Engineering for Infrastructure Development and Management0 OO0 0000000000 36
10F100 AppliedHydrology 0 00O O0 00000000 0DOO0O0ODOOO0OOOOOODOOOOO0 37
10F103 Case Studies Harmonizing Disaster Management and Environment Conservation0 D O OO0 0000 38
10F106 Integrated Disasters and Resources Management inWatershedsD D O O OO0 OO0 O0O0OoOoQOoOoO 39



10F025 Geomechanics 0O 0000000000000 O0OO0OCO0OOOOO0ODOOOOOOOOOO0O 40
10K016 Computational Geotechnics D D00 000000000000 O0OOOOO0OOOOOOOOOO 41
10F238 Geo-Risk ManagementD 0 0 00000000000 DOOO0O0ODOOOODOOOOODOOOO 42
10F241 Construction of Geotechnical InfrastructuresD0 000 00O0O00O0O0O0OOOOODOOOODOODOO 43
10F405 Fundamental Geofront Engineering0 O 0 00 0000000000000 O0OOOOOODOOO 44
10A055 Environmental Geotechnics D D 0000 0000000000000 O0O0OOOOCOOOOOO 45
10F109 Disaster Prevention through Geotechnics0 0 0 000000000000 O0OO0OO0OOOO0OOOO 46
10F203 PublicFinancel 0O 000 0D0O0O0O00DOO0OOO0OO0OOOOO0ODOOOODOOOOOOOOOO 47
10F207 Urban Environmental PolicyD 0000 0000000000000 O000OD0OOO000ODOOOO0O 48
10F219 Quantitative Methods for Behavioral Andyss0 000 0000000000000 0O0O00O0O0O 49
10F215 Intelligent Trangportation Systemsd 0 0 O 00 0000000000000 OD0O0OOOOODO0O S0
10A805 Remote Sensing and Geographic Information SystemsO D 0D 0 000000000000 OCOO00O 51
10A808 Civicand Landscape Design0 D0 00000000000 0OOOCOOO0OOODOOOOOOOOOO0O 52
10F223 Risk Management Theoryl 0 000 000000000000 O0OO0OOCOO0OOOOOO0ODOOOOO 53
10X333 Disaster Risk ManagementD 0 0 00000000000 D0DOO0OOOO0O0OOOO0OOOO 54
10X714 Disaster Information0 0O 0 0 0000000000000 O000OOOOODOOOOODOOOO0O 55
10A845 Theory & Practice of Environmental Design ResearchD 0 0 0000000000000 O0O0O0O 56
10A402 Resources Development SystemsD 0D 0 0 0 0000000000000 OO0ODOOOOOOOOO 57
10F053 Applied Mathematicsin Civil & Earth ResourcesEngineering0 00 00O O0O0O0OO0O0OOOOO0O 58
10A405 Environmental Geosphere Engineeringd D 0 0000000000000 O0OOOOOODOOOO 59
10F071 Applied Elagticity for Rock MechanicsD OO0 0 0000000000000 OOOODOOOOO0O 60
10F073 Fundamental Theoriesin Geophysical Exploration0 0O 00 0000000000000 O0OOO 61
10F076 Underground spaceand petrophysicsd O 0 0 0000000000000 O0D00ODOOOOODOO0O 62
10A420 Lecture on Exploration GeophysicsU D 0 000 O0O00OO0OO0OOOOO0OOOOOOOOOOOOOO 63
10F085 Measurement in the earth'scrust environmentO O 000 00000000000 OOOOOOODO 64
10F088 Earth ResourcesEngineeringd 0 0 00000000000 OCOO0ODOOOOODOOOOODOOOO 65
10X311 Urban Infrastructure Management0 0 0000 0000000000000 OOODOOOOODOO 66
10F113 Globa Survivability Studies0 0000 0000000000000 OO0OO0ODOOOODOOOO 67
10X715 Emergency Management SystemsD 0 0 0 00000000 0O00OO0OODOOODOODODOODOOOO 68
10F201 Information Technology for Urban Society0 0 0 0 0 00 0000000000000 0O0OO0O 69
10Z001 Urban Transport PolicyD0 OO0 00000000000 O0O0OO0OOO0O0ODOOOOOOOOOOoOO 70
10Z002 Policy for Low-Carbon SocietyD 0 0 0000000000000 O0O0O0OOOOO0ODOOOOODOO 71
10Z003 Urban Transport ManagementC 0 0 0000000000000 O0O0OO0OOOOOOOOOOOO 72
10F380 Engineering Seminar for Disaster Resiliencein ASEAN countriesD O 0 0000000 ooooO 73
10F382 Disaster and Health Risk Management for LiveableCityD 0 0000000000000 O00O0O 74
10X75210X7520 0 000000000 DO0O0O0OO0O0DOO0O0DO0ODDO0ODOO0O0ODOO0ODOODODDOODOOn 7S
10i049 Project Management in Engineeringd D 000000000000 OCOO0OOOOOO0OOOOOOO 76
10i059 Exercise on Project Management in Engineering0 D 0 00000000 O00DOO0OOCOOOOOOO 77

Urban Management

10F201 Information Technology for Urban Society 0 0 0 0 0000000000000 O00OOOOO0O 78
10F251 ExercisconProject PlanmningD D 00 000 0000000000000 000DOO0O0O0Oooono 79
10F253 CapstoneProject 0 D DO 0D 000000000000 D0OO0O00OOOOO0OODOOOO0ODOOOO 80
10U201 Integrated Seminar on Urban Management AU D 0000000000 0O0OOCOOOOOOOOO 81



10U203 Integrated Seminar on Urban Management BO O O O OO 0OOOO0OO0O0OOOOO0OO0OOCOOOOCOO 82
10F257 Seminar on Urban Management AD D O 00000000000 DOOCOOO0ODOOCOOODOOOOO 83
10F259 Seminar onUrban ManagemenBO 0D O 0D 0000000000000 DOCOOODOOOOOODO 84
10F150 Long-Term Internship0 O 0 0 0000000000000 O0O0OOO0O0ODOOO0OOOOOO 85
10U210 Practicein Urban ManagementOD O O 00 0000000000000 O0DOOO0OOODOOOOOO 86
10U216 ORT onUrban Managementd 0 00 000000000000 O0OO0OOOO0OO0ODOOOOOOOOO 87
10U224 Practice in Advanced Urban Management ADO O 0000000000 O0OOOCOOOOOO 88
10U225 Practice in Advanced Urban Management BO O O OO OO0 0O0OO0OO0OO0OO0OOCOOOOOOOO 89
10F003 ContinuumMechanicsD OO0 000 000000000000 O0O0OOO0O0DOOO0OOOOO9
10F067 Structural Stability0 D00 0000000000000 OO000ODOO0O0O0ODOOO0O0O0ODOOO 91
10F068 Material and Structural System & ManagementO O O 00000000000 DOO0OOCODOOOO 92
10F261 Earthquake Engineering/LifelineEngineering0 0 0 00 0000000000000 O0O0O0O0O0O 93
10W001 Structural Engineering for Civil Infrastructure0 OO0 0000000000 O0DOOOCOOOO 94
10F009 Structural DesignD OO 0000000 O0OO0OOCO0OO0OOOCO0OOO0OOO0OOOOOOOOOOO0 95
10F010 BridgeEngineeringDd OO 00000000 D0DOCOO00ODOOOODOOOODOOOOODOOOO 96
10A019 Concrete Structural Engineering0 OO0 0000000000000 DOOOODOOOOODOOO 97
10F227 Structural Dynamics0 0 0 000 0000000000000 ODOO0O0OOOOODOOOOOOO 98
10F263 Seismic EngineeringExercises0 0 D 0 0000000000000 O0O0OO0O0O0OOOO0O0O0O99
10F415 Ecomaterial and Environment-friendly Structures0 OO0 00000000000 OO0O0OOOOOO 100
10F089 Infrastructure Safety Engineering0 00 0 000000000 O0O0OO0OOOOO0ODOOOOODOOOO101
10F075 Hydraulics & Turbulence MechanicsD O O 00 000000000000 O0OOOOOOOO0O 102
10A216 HydrologyD 0 OO 00000000 0OOO000ODOO00ODOOO0OOOOO00O0O0O0O00O0O 103
10F019 River Engineering and River Basin Management0 O 0 0000000000000 DOOOO0O0O 104
10A040 Sediment HydraulicsD 0 0 0000000000000 O000OOO0O0OO0OOOO0O0OODOOOOOO 105
10F464 Hydrologic Designand ManagementO O 0 0 0000000000 O0OOCOO0OO0ODOOCOOOOOO 106
10F245 Open Channel HydraulicsO OO 00 0000000000000 OO0OO0ODOOOOOOOOOO0O 107
10F462 Coastadl WaveDynamics 0 0000000000000 O00D0O0OO0O0OODOOOOOOOOOO 108
10F267 Hydro-Meteorologically Based Disaster Prevention0 OO0 000000000000 DOOCOOO0O 2109
10A222 Water ResourcesSystems 0 0 0 00000000 0O0OO0OOOOOODOODODOODOOODOOODO 110
10F077 River basin management of floodandsedment0 D D000 00000000000 O0OOOCOOO 111
10F269 Coastal and Urban Water DisastersEngineering0 D 0 0 000000000000 OCO0OOOO 112
10F466 Basin Environmental Disaster MitigationD OO 0 0000000000 O0OO0OOCOO0OOOOCOO0O 113
10F011 Computational FluidDynamics0 OO0 00000000000 O0O0O0OOOO0ODOOOOODOOO 114
10F065 Hydraulic Engineering for Infrastructure Development and ManagementO O 0000000000 115
10F100 AppliedHydrologyD O OO0 000000000 OD0O0OOOOOODOOOOODOODOOOOO 116
10F103 Case Studies Harmonizing Disaster Management and Environment Conservation0 0 00000 0O O 117
10F106 Integrated Disasters and Resources Management inWatershedsD O OO OO0 0000000000 118
10F025 Geomechanics O 000000000 0DOOO0OO0OO0OOCOO0OODOOOOODOOOOOOOOO 119
10K016 Computational Geotechnics0 0 00000 0000000000000 O0OOOOOODOOOO 120
10F238 Geo-Risk ManagementD 0 0 00000000000 DOOO0O0ODOOOOODOOOOODOOOO 121
10F241 Construction of Geotechnical Infrastructures 1 00 0000000000000 D0OOCOO0OOOO 122
10F405 Fundamental Geofront Engineering0 OO0 000000000000 OOOOOOOOOOOOO 123
10A055 Environmental GeotechnicsD D D 0000000000000 0D0OO0OO0O0OOOOCOOOOOO 124
10F109 Disaster Prevention through Geotechnics0 0 0 00000000000 OOO0OOOOOOOOO 125



10F203 PublicFinancel 0 0 00 0000000000000 000000000000000000

126

10F207 Urban Environmental PolicyD0 0 0 000 0000000000000 000O0O0OOOOOO0O0O127

10F219 Quantitative Methods for Behavioral Andyss0 OO0 000 0000000000000 000DOO
10F215 Intelligent Transportation Systemsd OO0 0 0000000000000 OCO0O0ODOOO0O0O0OO
10A805 Remote Sensing and Geographic InformationSystems 0 O 0 000000000000 O0OOO
10A808 Civicand Landscape Design0 0D 0 0 0000000000 0OOOOO0ODOOOOOOOOOOO

10F223 Risk Management TheoryDO 0 000000000000 COO0OO0OO0OOCOO0OOOOOOOOOOO
10X333 Disaster Risk ManagementD 0 0 0000000000000 O0OOOOOO0OOOOO0OOOO
10X714 Disaster Information0 O 0 0 0000000000000 O0O0OOOO0OOOOO0ODOOOOO
10A845 Theory & Practice of Environmental Design ResearchD 0 0 0000000000000 O0O0O0O

128
129
130
131
132
133
134
135

10A402 Resources Development Systems 00 0 00000000000 0DOOO00ODODOOO00ODODOOO136

10F053 Applied Mathematicsin Civil & Earth Resources Engineering0 0 0 0 000000000000
10A405 Environmental Geosphere Engineeringd D 0 00000000000 OCO0OO0OO0OOOOOOOO
10F071 Applied Elagticity for Rock MechanicsD OO0 00 0000000000000 OO0ODOOCOOOO
10F073 Fundamental Theoriesin Geophysical Exploration0 0 0 0 0000000000000 O00ODOO
10F076 Underground space and petrophysicsD 0 0 0 000 0000000000000 OO00O0ODOOO
10A420 Lecture on Exploration GeophysicsD 0 0 0 0000000000000 O0ODOOOO0ODODOOO
10F085 Measurement in the earth's crust environmentD 0 0 00000 000000000000000O
10F088 Earth ResourcesEngineeringd 0 O 00000000000 OCOO0OOOOOO0ODOOOOOOOO
10X311 Urban Infrastructure Management0 0 O 00 0000000000 O0O0OO0OOCOO0OOOOOOO
10F113 Globa Survivability Studies 0000 000000000000 DOOOO0OODOOOOOOOOO
10X715 Emergency Management Systems 0 0 00 0000000000000 ODOOODOOOODOO
10Z001 UrbanTransport PolicyD O O OO0 000000000000 DOO00OOCODODOOO0OOODOO00OO0
10Z002 Palicy for Low-Carbon Society D D D 0000 0000000000000 O00OO0OOO0O0O0OO
10Z003 Urban Transport ManagementD D 0 0000000000000 O0OO0ODOOOOOOOCOO0OOO
10F380 Engineering Seminar for Disaster Resiliencein ASEAN countriesD 00 000000000000
10F382 Disaster and Health Risk Management for Liveable CityD D 0000000000000 O0O0OO
10X75210X7520 0 00000000 0DO0O0ODO0OOO0OO0O0O0ODO0ODO0OOO0O0ODOO0ODOODOODOO
10i049 Project Management in Engineeringd 0 00000000000 D0O0OO0OODOOOOODOOOO
10i059 Exercise on Project Management in Engineeringd 0 0 0 00 0000000000000 O00OOO

Environmental Engineering

10F439 Environmental Risk Andysis0 OO0 00 0000000000000 O00000000O000O0
10A632 Urban MetabolismEngineering0 00 0 0 0000000000000 OODOOOODOOO
10F454 Systems Approach on Sound Material CyclesSocietyD 0 0 0000 0000000000000
10F441 Water Quality EngineeringD O O 0D 0D 0000000 O0ODOODOOO0OOCODOODOOOOODOO
10F234 Water Sanitary Engineering0 0 D 0000000000000 O00O0OO0OO0O0OO0OO0O0OOOO
10F461 Nuclear Environmental Engineering, Adv.0 0 00O O0000OO0O0O0OCO0O0OO0OO0O0OOOO
10F446 Atmospheric and Global Environmental Engineering, Adv.0 00 00 0000000000000
10F400 Seminar on Urban and Environmental EngineeringAD 0 0 000000000000 OO0OOO
10F402 Seminar on Urban and Environmental EngineeringBO0 0 0000000000000 O00O0O0O
10U401 Advanced Seminar on Urban and Environmental EngineeringAD 0 000 0000000D0O0OOO
10U403 Advanced Seminar on Urban and Environmental EngineeringBO 0 0 0000000000000
10A643 Environmental Microbiology, Adv.0 000 0000000000000 OO0ODOOO0OOOOOO

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

156
157
158
159
160
161
162
163
164
165
166
167



10A626 Advanced Environmental HeathO O 0 O 00000000000 OCO0OO0OO0OOCOO0O0OO0OOO0OO
10H424 Environmental-friendly Technology for Sound Material Cycled OO0 000000000000

10A622 Geohydro Environment Engineering. Adv.0 0 00000000 O0OO00O0O0OOOO0OOOOOOO
10X321 Lecture on Environmental Management Leader0 OO0 000 000000000000 OO0OOO
10F456 New Environmental Engineering |, AdvancedD O 0 0000000000000 O0DOOOOO

10F458 New Environmental Engineering 1, AdvancedD 000 000000000000 DOOOOOODO
10F468 Environmental Organic Micropollutants AndysisLab.0 0000000000000 O0O00OOO
10F470 Advanced Enivironmental EngineeringLab.0 0 0 00000000000 OOO0OODOOCOOOO
10F472 Seminer on Practical Issuesin Urban and Environmental Enginering0 D 0 00000000000
10F449 Exercisesin Urban and Environmental EngineeringAD 0 0 0000000000 O0O0O0OOO0OO
10F450 Exercisesin Urban and Environmental EngineeringBO0 0 0 000000000000 O0OOO
10F475 ORT on Urban and Environmental Engineeringd 0 0 0 000 0000000000000 0OOO
10i051 Frontiersin Modern Scinece and Technology (BHcourse)C O D OO OO0 00000000000
10i052 Frontiersin Modern Scinece and Technology (12H course) 0 D O OO0 0000000000 O0OO

168
169
170
171
172
173
174
175
176
177
178
179
180
181

10i058 Safety and Health Engineering (11 timescourse)C 0 0 0000000000 O0ODOOOO0ODOOOO 182

10i045 Exercisein Practical ScientificEnglish0 0 0 0 0000000000000 0OO0ODOOOO0ODOO
10i049 Project Management in Engineeringd 0 0000000000000 O0O0OODOOOOOOOOO
10i059 Exercise on Project Management in Engineeringd 0 0 0 0 0 0000000000000 O00OOO

Architecture and Architectural Engineeringd Advanced Engineering Course Program

(3yr Course)d
10Q021 Advanced Theory of Architectureand Architectural Engineering D0 00000000 OCOO0OO

183
184
185

186

10Q022 Advanced Theory of Architectureand Architectural Engineering ID 0000000000000 O 187

10Q005 Seminar on Architectural Designand Planning D 0000 0000000000000 0000O
10Q006 Seminar on Architectural Designand Planning 10 0 0 000 0000000000000 O0OO0
10Q017 Seminar on Architectural Designand Planning 110 0000000000000 OOOOOOO
10Q018 Seminar on Architectural Designand Planning VO OO OO O0O0O0OCO0O00O0OO0O0O0OOOO
10Q008 Seminar on Structural Engineering of Buildings D O 00000000000 O0O0O0OO0OOO0OO
10Q009 Seminar on Structural Engineering of Buildings 1D 0 0000000000000 OCOO0ODOO
10Q015 Seminar on Structural Engineering of Buildings 11O OO0 000000000000 DOOCOO0OO
10Q016 Seminar on Structural Engineering of Buildings VO O 0000000000000 O0ODOOOO
10Q011 Seminar on Environmental Engineering D 0 0 00 0000000000000 O0OOOOOO
10Q012 Seminar on Environmental Engineering ID 000000000 00COO0O0OO0OO0OO0OOOOOO
10Q013 Seminar on Environmental Engineering IO O 0 0000000000000 OODOOCOOOO
10Q014 Seminar on Environmental Engineering VO OO OO O0OO0O0OO0O0OO0O0OOOOOO0ODOOOO
10i051 Frontiersin Modern Scinece and Technology (BH course)C 0 0 OO0 0000000000000
10i052 Frontiersin Modern Scinece and Technology (12H course)0 0 O 00 0000000000000
10i045 Exercisein Practical ScientificEnglish 00 0 0 0000000000000 O0OO0OO0OOOO0OOO
10i041 Professional Scientific Presentation Exercisesd Englishlecture D 0 000000000000 OO
10i042 Advanced Engineering and Economy Englishlecturel D O 0000000000000 OO00OOO
10i010 Internationa Internshipin Engineeringl0 0 0000000000000 O0ODOOOOODOOOO
10i011 International Internshipin Engineering20 0 0000000000000 O0ODOOOOODOOOO
10i049 Project Management in Engineeringd 0 0000000000000 O0OODOOOOOOOOO
10i059 Exercise on Project Management in Engineeringd 0 0 0 0 0 0000000000000 O0OOO

188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208



10i055 Advanced Modern Science and Technology (4 times course)d EnglishlecturelD OO0 OO0 OO0 OO 209
10i056 Advanced Modern Science and Technology (8 times course)0 EnglishlecturelD OO0 000 OC O OO 210

Mechanical Engineering and Science

10G001 Applied Numerical MethodsD OO 00000 0000000000 O0OO0OOOOOOOOOO 211
10G003 Solid Mechanics, Adv.0 00 000000000000 D0OO00OOODODOOOOODOOOOO0O 212
10G005 Thermal Scienceand Engineering0 OO0 0000000 O0O0OO0O0O0OO0OOOO0OOOOOOOOO 213
10G007 Introduction to Advanced Fluid DynamicsD 00 000 000000000000 O0OOOOO 214
10G009 Quantum Condensed Matter PhysicsD 0 0D 0 00000000000 OCO0O0OO0ODOOOOOOOO 215
10G011 Design and Manufacturing EngineeringD O 0D 0000000000000 O00O0OOOCO0OOOO 216
10G013 Dynamic SystemsControl TheoryDO O O 000000000000 DOCOO0ODOOOOOOOO 217
10G057 Engineering Ethics and Management of TechnologyD 0 0 000000000 O0OD0OOCOOOOO 218
10G017 Fracture MechanicsD D 0 0 0 0000000000000 0O0OO0OOO0OOOOOO0OOOOOO 219
10B628 Physicsof Neutron Scatteringd D 0 00000000000 CO0O0OO0OCOOO0OO0OOOOOOOO 220
10B407 RoboticsD D D OO OO0 O0O0OO0O000OO0OO0O0ODOOOOOOOO0OOOOO0OOOOOOO 221
10G025 Mechanical Functional DeviceEngineeringD OO 0 00000000000 OOOCOOOOOO 222
10G036 Basic Seminar on Mechanical Engineeringand ScienceAD 0 0000 000D0OCOO0ODOOOO 223
10G037 Basic Seminar on Mechanical Engineeringand ScienceBO 0 O 0O 000DO0O0O0ODOOOO0O0O 224
10G031 Seminar on Mechanical Engineering and Science A D0 0000000000 DOOOOOOOO 225
10G032 Seminar on Mechanical Engineeringand ScienceBO O OO0 0000000000 O0OO0OOOOOO 226
10G041 Advanced FiniteElement MethodsD OO 0 OO0 000000000 OOOODOOOOOOOO 227
10B418 Strength of Advanced MateridsD 0 0 0000000000000 O0O0OD0OOOOODOOOOO0O 228
10B622 Thermophysicsfor Thermal Engineering0 0 0 0000000000000 OO0ODOOOOOOO 229
10G039 Transport Phenomenad OO0 O 0000000000000 OO0O0O0OOCOOODOOOOODOOO 230
10G021 Engineering Opticsand Spectroscopyl 0 0 0 0000000000000 O0O0OOOOOOOO 231
10G403 Optimum System Design Engineering0 OO O 000000000000 OOOCOOOOOOO 232
10B631 High Energy Radiation EffectsinSolid0 00 0 0000000000000 OO0ODOOOOO0O 233
10B634 Advanced Experimental Techniquesand Analysisin Engineering PhysicsD 00000000000 234
10Q807 Theory for Design SystemsEngineeringD O 0 00 0000000000000 O0OOOOO0ODOZ235
10B828 High PrecisonEngineeringd O 0 0 0000000000000 ODODOOOOODOOOOO0O 236
10V003 BiomechanicsD O 0D D0 0000000000000 O00OO0OO0O00O0OOOOOOOOOO0O0O 237
10W603 Introduction to Biomedical Engineering0 D 0 0000000000 0O0OCOOOOOCOOOO 238
10B440 Environmental Fluid DynamicsD O 0 000000000000 OO0OOO0OOCOOOOOOO0O 239
10Q402 Turbulence DynamicsD 0 0 0000000000000 O0D0O0OO0O0O0OOOCO0OOOOOO 240
10G055 Crystallography of MetalsD OO 0 00 0000000000000 00ODOOOODOOOO0O 241
10Q610 Seminar: Dynamicsof AtomicSystems0 OO0 0 0000000000000 OO0ODOO0OOO0O 242
10V007 Neutron ScienceSeminor 10 J 0 0000000000000 O00D0O0O0DOOOO0OOOO 243
10V008 Neutron ScienceSeminar 1D 0 0000000000000 O00D0O0OOCO0OOOOCOOOOOO 244
10K013 Advanced Mechanical EngineeringC D 0 0000000000000 O0O0OO0O0OO0ODOOOOO 245
10i056 Advanced Modern Science and Technology (8 times course) EnglishlecturelD 00 0000 O OO 246
10X411 Design of Complex Mechanical SystemsO 0 0 0 0000000000000 O0OOOO0O0O 247
10X402 Theory for Designing Artifacts 0 0O 0 000 0000000000000 000O000O0O0O00O0O 248
10X716 Theory of SymbioticSyssemsI OO0 00 0000000000000 O00O0OO0OOOOOO0OOOO 249
10X717 Control Theory for Mechanical Syssems0 OO0 000000000000 O0OO0OOOOO0DOOCOOO 250



10X718 Theory of Human-MachineSystemsD 0 0 0000000000000 O0OO0OOOCOOOOOO 251
10X719 Dynamica SystemsAdvancedd OO0 000000000 OCO0OOOOCOOOOOOO0OOOO 252
10X748 Heat EngineSystems I OO0 00 0000000000000 O0O0ODOOOO0OOOO0OOOO 253
10X749 Combustion Scienceand Engineering0 OO0 000 0000000000000 OO0DOOCOOO0O 254
10V012 Advanced Exercise in Mechanical Engineeringand ScienceAD O 000000000000 O0O0O 255
10V013 Advanced Exercisein Mechanical Engineering and ScienceBO OO O OO0 O0OO0OO0OO0OOOOOO0O 256
10V014 Advanced Exercisein Mechanical Engineeringand ScienceCO O 00 00O O0OO0OO0OO0OO0OOO0O 257
10V015 Advanced Exercise in Mechanical Engineeringand ScienceDOD 000000000000 OOO0O 258
10V016 Advanced Exercisein Mechanical Engineeringand ScienceE0 0 0000000000 O00OOO0O 259
10V017 Advanced Exercisein Mechanical Engineeringand ScienceFO0 00 0000000000 O0ODO0O 260
10G049 InternshipMO O OO0 OO0 O0OO0O0OO00OOODOODOOOOODOOOODOODOOOOODOODOO 261
10V019 InternshipDSO O 00000000 ODOOOODOOOOOODOOOOOODOOOOODOOOODOO 262
10v020 InternshipDLO D 000000000 O0OODOOCOO0OO0ODOOCOOOOOOOOOOOOOOOOOO 263
10V025 Seminar of Complex Mechanical Engineering A 000000000000 O0OO0OODOOOOO 264
10V027 Seminar of Complex Mechanical Engineering,BOO OO 000000000 O0ODOOOOODOO 265
10V029 Seminar of Complex Mechanical Engineering,CO 000000000000 O0ODOOOOODOO 266
10V031 Seminar of Complex Mechanical Engineering, DO 000000000000 0OOCO0OOOOOO 267
10V033 Seminar of Complex Mechanical EngineeringE 0000000000000 OOOOOOOO 268
10V035 Seminar of Complex Mechanical Engineering, FO OO0 0000000000 OOO0OOOOOOO 269
10G051 Experiments on Mechanical Engineering and Science Adv. ID 000000000 O0OO0OOCOOO0O 270
10G053 Experiments on Mechanical Engineering and Science Adv. I 0000000000 O00DOOOO 271

Micro Engineering

10G001 Applied Numerical MethodsO OO0 0 0000000000000 OO0OODOOOOOOODOOO 272
10G003 Solid Mechanics, Adv.0 000 0000000000000 D0OOO0OOOOOOOOOOOOO 273
10G005 Thermal Scienceand Engineering0 OO0 0000000 O0O0OOCO0OOOOCOO0OOOOOOOOO 274
10G007 Introduction to Advanced Fluid DynamicsD 00 000 000000000000 O0DOOOOO 275
10G009 Quantum Condensed Matter PhysicsD 0 0 0 0000000000000 0O0ODOOOODOOO 276
10G011 Design and Manufacturing Engineeringl O 0 000000000000 OCOOODOOOOOOO 277
10G013 Dynamic SystemsControl TheoryO O O 0000000000000 O0OODOOOOCOODOOOO 278
10G057 Engineering Ethics and Management of TechnologyD 0000000000000 OOOOOO 279
10G203 Micro Processand Material EngineeringD D 0 0 000000000000 OCOOOOOOOO 280
10G205 Microsystem EngineeringC D 0 0000000000000 O0OO0OO0OOOO0ODOOOO0OOOOO?281
10G209 Multi physicsNumerical AnalysisD D000 0000000000000 0000O00000O0OO 282
10B619 Quantum Theory of Condensed Matter D OO0 0 0000000000000 OOOODOOOO0O 283
10G211 Solid StatePhysics 10 O 0D 0000 0000000000000 OD0OODOOO0OOODOO0OOODO 284
10G223 Basic Seminar on Micro Engineering A0 00000000000 OOOOOOOOOOOOO 285
10G224 Basic Seminar on MicroEngineeringBO0 0000000000000 O0OOOOCOOOOOOO 286
10G216 Seminar on Micro EngineeringAD D 00000000000 OCOO0ODOOOOODOOOOOOO 287
10G217 Seminar on Micro EngineeringBO O 0 00D 00000000 O0ODOOO0ODOOOOODOOOO 288
10B418 Strength of Advanced MateridsD 0 0 0000000000000 O000OO0O0O0OOOOO0O0O 289
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10D235 Energy and Hydrocarbon Chemistry, Adv. VIIO 0000 000000000000000000O 573
10D236 Energy and Hydrocarbon Chemistry, Adv. VIIIO OO OO OOOOO0OO0OOOOO0OO0OOOOOOOOS74
10i053 Introduction to Advanced Material Science and Technology (11 times course) English

lecture 00000000000 CO00ODOOO00ODOOO0OOOOO0OOOOO0ODOOOO0OOO0O 575
10i054 Introduction to Advanced Material Science and Technology (15 times course)] English

lecture 1 000 0000000000000 ODOODOO0O0OOODOO0O0OOODOODOOOOODOOOOO0O 576
10i055 Advanced Modern Science and Technology (4 times course)C Englishlecturel 0 0 0 0 000 0O O 577
10i056 Advanced Modern Science and Technology (8 times course)d EnglishlecturelD OO0 000 OO OO 578



10D043 Instrumental Analysis, Adv. 00 0000000000000 OCO0OO0OOOCOOOOOOO0O0O0O 579
10D046 Instrumental Analysis, Adv. 000 0000000000000 O000OO0OOCO0OOOOO00O00O 580
10i051 Frontiersin Modern Scinece and Technology (BH course)D 0 0 000000000000 OOOO 581
10i052 Frontiersin Modern Scinece and Technology (12H course) 0 0D O 00 0000000000000 582
10i045 Exercisein Practical ScientificEnglish0 000 0000000000000 OO0OO0OOOOO0O 583
10D234 Experiments & Exercisesin Energy and Hydrocarbon Chemistry, Adv.0 0 000 OO0000O0O0O 584
10S204 Energy and Hydrocarbon Chemistry Special Seminar .0 0 0 000000000 O0O0OOCOO0O0O 585
10S205 Energy and Hydrocarbon Chemistry Special Seminar 20 0 0 000000000 O0O0OCOO00O0O 586
10S206 Energy and Hydrocarbon Chemistry Special Seminar 30 D 0 000 0000000000000 587

Molecular Engineering

10H401 Statistical ThermodynamicsD D O 000 000000000000 O0OD000OOOO0OODOOO0OO 588
10H405 Quantum Chemistry 0 D 0000000000000 O0000O0O00O0O0OOO0OOOOOO0OO 589
10H406 Quantum Chemistry 0 0 0000000000000 O0O0O0OO0OO0OO0ODOOOOOOOOOOOO 590
10H408 Molecular Spectroscopy0 0 0 00000000000 O0OOOOO0ODOOOODOOOOODOOO 591
10H448 Biomolecular FunctionChemistryO 0 0 00 000000000000 O0OO0OOOOODOOOO 592
10H413 Molecular MateridlsD O 0 0 0 0000000000000 O00D0OO0O0OOOOOODOOOO 593
10H416 CatalysisScienceat Molecular Level D O DO D00 00000000 OO0OODOO0OOCODOOO0O 594
10P416 Catalysis Scienceat Molecular Level 20 000D 0 0000000000000 OCO0OOOOOO 595
10H417 Molecular PhotochemistryD OO 0O 0000000000000 O0OO0ODOOOOOOOOOO 596
10P417 Molecular Photochemistry 20 0 0 0 00000000 O00D0D0OO0O0OOOOOOOOOOODOO 597
10H423 Condensed Matter Physical ChemistryD 00 000 000000000000 O0ODOOOOOO 598
10H422 Molecular MaterialsScienceD O 0000 000000000000 O0OOOOOOOOOO 599
10H427 Quantum MateriadlsScienceD 0 000 0000000000000 OD0OO0DOOOOODOOOOO 600
10H428 Molecular RheoclogyD O 0 0000 000000000000 O0OO0OOO0OOOO0O0ODOOOOO 601
10H430 Molecular Porous Physical ChemistryD 0 OO0 00000000000 O00O0OO0OOOO0OOOOO602
10D432 Laboratory and Exercisesin Molecular Engineering D0 0 000000000000 OOO0O0O 603
10D433 Laboratory and Exercisesin Molecular Engineering0 OO0 00000000000 O0O0OOO 604
10D439 Molecular Engineering, Adv. IAC 0 0 0000000000000 O00O0OOO0O0DOOOO0O0O 605
10D445 Molecular Engineering, Adv. IBO O OO0 000000000000 ODOO0O0OOOOODOOO0O 606
10D440 Molecular Engineering, Adv. IAD OO 000000000 OCOO0OOOCOOOOOOOOOO 607
10D447 Molecular Engineering, Adv. IBOO 00000000 CO0O0O0OO0O0OO0OOO0OOOOOO608
10H436 Molecular Engineering, Adv. 00 0000000000000 O0ODOOOOOOOCOO0OOOOO 609
10D438 Molecular Engineering, Adv. VO O OO OODOOO0OO0OOOOO0ODOOOOODOOOOODOOO 610
10P439 Molecular Engineering, Adv. 0 0 00000000000 DOO0O00ODOOOODOOOOODOO 611
10P440 Molecular Engineering, Adv. 00 000000000000 D0OO0O0OOCODOODOOOOODOOOO 612
10P448 Japan Gateway Project Seminar D D 0 00000000000 OCO0O0O0OO0OOOO0OO0OOOOOOO 613
10P450 Japan Gateway Project Seminar D D 000000000000 OCOO0OO0OO0OOCOO0OOOOOOOO 614
10P452 Japan Gateway Project Seminar D D 000000000000 OCOO0OOOOOO0OOOOOOOO 615
10P454 Japan Gateway Project Seminar D D 0 0000000000 D0OOO0OO0OOOOO0OOOOOOO 616
10P456 Japan Gateway Project Seminar 0 0 0 00 0000000000000 DOOOOODOOOOOO 617
10P457 Japan Gateway Project Seminar D O 000 0000000000000 OO0OODOOOOODOOO 618
10P459 Japan Gateway Project Seminar D D 0 00 0000000000000 OOCOO0OODOOOOOO 619
10P461 Japan Gateway Project Seminar D D 000000000000 OCOO0OO0OO0OOCOO0OO0OOOOOO0O 620



10P463 Japan Gateway Project Seminar D D 0 0000000000000 O0OO0OOOCOOODOOCOOOO 621
10P465 Japan Gateway Project Seminar 0 D 0 0000000000000 O0OO0ODOOCOOODOOOOOO 622
10P467 Japan Gateway Project Seminar 20 0 0 0 0000000000 DOOOODOOOODOOOO 623
10P469 Japan Gateway Project Seminar 20 0 0 0 0000000000 DOCOO00ODOOOOODOOOO 624
10P47110PA710 0000000 0ODOOO0DODOOODOOODOOODOOODOODOODOOODOOODOO 625
10i053 Introduction to Advanced Material Science and Technology (11 times course) English

lecture 00000000000 CO00O0OO0O000OOOCO0OOOOCO0OOOOO0ODOOO0OOOO 626
10i054 Introduction to Advanced Material Science and Technology (15 times course) English

lecture [ 00000000000 OCOO00ODODOOO0O0ODOOOOODOOOODOOOOODOOOOOO 627
10i055 Advanced Modern Science and Technology (4 times course) EnglishlecturelD 000000000 628
10i056 Advanced Modern Science and Technology (8 times course)d EnglishlecturelD O OO0 OO0 OO0 OO 629
10i045 Exercisein Practical ScientificEnglish0 0 0 0 0000000000000 O0OOOOOOOOO 630
10D043 Instrumental Analysis, Adv. 00 0000000000000 CO0O0OO0OOCOO0OO0OO0OOOO00O0O 631
10D046 Instrumental Analysis, Adv. 00 0000000000000 CO0O0ODOOCOO0OO0OO0OOOO0O0O 632
10i051 Frontiersin Modern Scinece and Technology (BH course)C 0 0 0000000000000 OO0O 633
10i052 Frontiersin Modern Scinece and Technology (12H course) 0 D OO 0000000000 OO00O0O 634
10S401 Advanced Molecular EngineeringD 0 0 0000000000000 O00ODOOOODOOOOO 635
10S404 Advanced Seminar on Molecular Engineeringl0 00 0000000000000 O0ODOOO0O 636
10S405 Advanced Seminar on Molecular Engineering20 00 00000000000 D0OO0OOCO0OOOO 637

Polymer Chemistry

10H649 Polymer SynthessO OO 0000000000000 DOOOO0ODOOOO0OOOO0OOOOOO 638
10D652 Polymer Physical PropertiesD 0 0 0 0000000000000 O00O0OOOO0OOOOOODOO 639
10S604 Advanced Seminar on Polymer Chemistry 0 0 0 0000000000000 O00OOOOO0O0O 640
10S605 Advanced Seminar on Polymer Chemistry D D 0 0000000000000 O0O0O0OO0O0O0O0O 641
10H662 10H6620 0 0 D0 DO OD0DO0U0OOODOOOODOODO0OOODODO0OOODOOOODOnD 642
10H645 Polymer Functional Chemistry D00 00 0000000000000 O00DOO0OO0O0ODOOOO0O643
10H607 Design of PolymerizationReactionsD OO0 0 000000000000 0OOOOODOOOO0O0O 644
10H610 Reactive Polymers0 0 0000 0000000000000 OO000ODOOO0O0OO0OOO00O0O0DO 645
10H611 Biomacromolecular Sciencel 00 0000000000000 0ODOO0OODOO0DOODOO0OO 646
10H613 Polymer Structureand FunctionD O 0D 00 0000000000000 O00O0OO0OOO0OOOOO 647
10H643 Polymer Solution ScienceD 0 0 0 0000000000000 O00O0OO0OOCO0OOO0OOO0OOOO 648
10H622 Physical Chemistry of PolymersD O 00 0000000000000 O0O00O0O0O0DO0OOO0O 649
10H625 Polymer Spectroscopydl D 00000 0000000000000 O0OOOOO0ODOOOOO0O 650
10H616 Polymer Supermolecular Structure0 0 0000000000000 O00O0O0O0O0OOOO0O0O 651
10H628 Design of Polymer Materidls0 O 0 0 0000000000000 O0DO0OOOOODOOOOO 652
10H647 Polymer Controlled SynthesisD 0 0 0000000000000 00DOOO0O0ODOOOOOOO 653
10H636 Polymer Design for Biomedical and Pharmaceutical ApplicationsD OO0 OO0 000000000 654
10H663 10H6630 0 0D IDOO0ONODOOD0O0ODOO0ODOOD0O0ODOODODOO0ODODO0ODOODODOOO 655
10H664 10H664A0 0 0D ODDO0ODOODODOO0ODOODOO0ODOODODOO0ODOODO0ODOODO0ODOOO 656
10H650 Polymer Functional Chemistry D 00 00 0000000000000 O00O0O0OO0O00O0O0OOOB57
10H651 Design of Polymerization Reactions0 000 0000000000000 OO0O0ODOOOO0O0O 658
10H652 ReactivePolymers D 0 0 0000000000000 00OOO000OO0OOOOOODOOOO0O0ODO 659
10H653 Biomacromolecular ScienceD 00 00 0000000000000 O0OO0OOO0DOOOOOO 660



10H654 Polymer Structureand FunctionD OO 000000000000 D0OO0OOCO0OOOOCOO0OOOOO 661
10H655 Polymer Solution ScienceD D 0 0000 000000000000 O0ODOOOOOOOOO0O0OD 662
10H656 Physical Chemistry of PolymersD 0O 0 0000 0000000000000 O0O00OO0ODOOOO0O 663
10H657 Polymer Spectroscopy0 0 000 0000000000000 0OO0O0O0OOOO0OOOO0O0O 664
10H658 Polymer Supermolecular Structuredl OO0 0 0000000000000 OO00OOCOOODOOO 665
10H659 Design of Polymer MaterialsD OO0 00 0000000000000 0000O0O00O0O0OOO0O 666
10H660 Polymer Controlled SynthesisD 0 0 0 0000000000000 0O0OO0OOO0OOOOOOOO 667
10H661 Polymer Design for Biomedical and Pharmaceutical ApplicationsD 000000000000 OO 668
10H665 10H6650 0 0D 0000000000000 0D0O0O0O00O0OD0O0O0O00O0ODO0O0O0O0O0DO0nD 669
10D640 Polymer Chemistry Laboratory & Exercises0 0 0 0000000000000 O0OOOOO0O 670
10i053 Introduction to Advanced Material Science and Technology (11 times course)J English

lecture 00000000000 OCO000OOO000ODOOOOOOOOOO0OODOOOODOOOOOO 671
10i054 Introduction to Advanced Material Science and Technology (15 times course)d English

lecture 0000000000000 0ODOOOO0OO0ODOOOOODOOOODOOOOODOOOOOOO 672
10i055 Advanced Modern Science and Technology (4 times course)0 EnglishlecturelD 00 0000 OO0 673
10i056 Advanced Modern Science and Technology (8 times course) EnglishlecturelD 000000000 674
10H041 Organotransition Metal Chemistry 10 00 0 0000000000000 OO0O0OOOOODO0O 675
10H042 Organotransition Metal Chemistry 20 0 0 00 0000000000000 0OOOOOOOOO 676
10H818 Advanced OrganicChemistryD OO0 0D 000000000000 O0OO0OOCOO0OOOOCOOOOOO 677
10D043 Instrumental Analysis, Adv. 0000 0000000000000 00OO0OOCO0OOOOO00O0O 678
10D046 Instrumental Analysis, Adv. 000000000000 00D0OCO00OO0ODOOOOODOOOO0O0O 679
10i051 Frontiersin Modern Scinece and Technology (BH course)C 0 0 0000000000000 O0OO 680
10i052 Frontiersin Modern Scinece and Technology (12H course) 0 0 0000000000000 O0O0O 681
10i045 Exercisein Practical ScientificEnglish0 0 0 0000000000000 O0O0ODOOOO0OOO 682
10i041 Professional Scientific Presentation Exercisesd Englishlecturel D D 000000000000 OO 683
10i010 Internationa Internshipin Engineeringl0 0 0 0000000000000 OO0ODOOCOOODOOO 684
10i011 Internationa Internshipin Engineering20 0 0 0000000000000 O0O0ODOOOOODOOO 685
10i049 Project Management in Engineeringd 0 0000000000000 O00O0O0OOO0OOOOOO 686
10i059 Exercise on Project Management in EngineeringD 0 0 0000000000000 O0OOODOOO 687

Synthetic Chemistry and Biological Chemistry

10H802 Organic SystemDesign0 D O 000000000 O0OOOOO0OOOOOO0ODOOOOOOOOOOD 688
10H804 Synthetic OrganicChemistryD OO0 000 0000000000000 O0OOOOOOOOOO 689
10H805 Functional Coordination ChemistryD 0 0 0 0000000000000 O0O0ODOOOOODOOOO690
10H808 Physical OrganicChemistry0 0 000 0000000000000 OO0O0O0ODOOO0ODOOO 691
10H834 Fine SyntheticChemistryD OO0 0D 00000000000 O0OOOOODOOOOODOODOOOOO 692
10H813 BioorganicChemistryl D00 0 0000000000000 O0O00OO0OOOOO0OODOOOOOOO 693
10H812 Molecular BiologyD OO 0O 0OO0O000OO0OO0OO0OO0OOCO0OOOCOO0OO0OO0OOOO0OOOOOOOE94
10H815 BiorecognicsD 0 0 0000000000 O0OO0OOO0ODOOO0O0ODOOO0ODOOOOODOOOO 695
10H816 Microbiology and BiotechnologyD 0 O 0000000000000 0ODOOOOOOOOOO0O 696
10H818 Advanced OrganicChemistryD OO0 000 0000000000000 O0O0OOOO0OOOOO 697
10H836 Advanced Biological ChemistryD OO0 O 0000000000000 O0OODOO0O0OOODOOO0O 698
10P836 Advanced Biological Chemistry 2 Continuedd 0 0000000000000 O00O0OOOO0ODOO 699
10HO041 Organctransition Metal Chemistry 10 0 0 00000000000 OCOO0OO0OOOCOOOOOOO 700



10HO042 Organctransition Metal Chemistry 20 00 0000000000000 OO0OO0OOOCOOOOOO 701
10D839 Synthetic Chemistry and Biological Chemistry, Adv AO DO OO O0OO0OO0OOOO0OOOOOOOO 702
10D840 Synthetic Chemistry and Biological Chemistry, Adv.BO OO OO OO0 OO0O0OO0OOOODOOOOO 703
10D841 Synthetic Chemistry and Biological Chemistry, Adv,CO OO 0000000000 O0O0DOOOOOT704
10D842 Synthetic Chemistry and Biological Chemistry, Adv,.DO 000000000 OODOOOOOOO 705
10D843 Synthetic Chemistry and Biological Chemistry, AdvED D 0000000000000 O0OOOO 706
10D844 Synthetic Chemistry and Biological Chemistry, Adv,FO OO O OO0O0O0O0O00O00O0O0OOOOO 707
10D828 Special Experiments and Exercises in Synthetic Chemistry and Biological ChemistryD 0 O O 00O O 708
10i053 Introduction to Advanced Material Science and Technology (11 times course)d English

lecture 0000000000 DOOCOO00DOOOODOOOOODOOOODODOOOODOOOOOOO 709
10i054 Introduction to Advanced Material Science and Technology (15 times course)J English

lecture 0 00000000000 OCO000OO0O0O000OO0OO0O0OOOOO0OOOOOODOOOOOOO 710
10i055 Advanced Modern Science and Technology (4 times course)d EnglishlecturelD OO0 OO0 OO0 OO 711
10i056 Advanced Modern Science and Technology (8 times course)0 EnglishlecturelD OO0 OO0 00O OO 712
10D043 Instrumental Analysis, Adv. 000 0000000000000 O00O0OO0OOCO0OOOOO00OO0O 713
10D046 Instrumental Analysis, Adv. 000 0000000000000 O000OOOCO0OOOOO0OO0O 714
10i051 Frontiersin Modern Scinece and Technology (BH course)0 0 0 0000000000000 OO0O 715
10i052 Frontiersin Modern Scinece and Technology (12H course) 0 0 0 00 0000000000000 716
10i045 Exercisein Practical ScientificEnglish0 0 000000000000 O0OO0OOCOO0ODOOOOOOO 717
10i041 Professional Scientific Presentation Exercisesd Englishlecturel D D 000000000 OO0OOOO 718
10i042 Advanced Engineering and Economy Englishlecturel D 0 00000000000 OCOOOOO 719
10i010 Internationa Internshipin Engineeringl0 0 0 0000000000000 O0OOOCOOODOOO 720
10i011 Internationa Internship in Engineering20 0 0 0000000000000 O0OOOOOOOO 721
10i049 Project Management in Engineeringd 0 0 0 0 0 0000000000000 OOOOOOOOO 722
10i059 Exercise on Project Management in Engineering0 D 0 000000000 O0OO0OOCOOOOOCOOO 723
10S807 Specia Seminar 1in Synthetic Chemistry and Biological ChemistryD OO0 0000000000 724
10S808 Specia Seminar 2in Synthetic Chemistry and Biological ChemistryD OO0 0000000000 725
10S809 Specia Seminar 3 in Synthetic Chemistry and Biological ChemistryD 0 000000000000 726

Chemical Engineering

10HO002 Special Topicsin Transport Phenomenad D 0 0 0000000000000 O0OO0OOOOOOO 727
10HO003 Advanced Topicsin Transport Phenomenal EnglishlecturelD OO0 000000000 OCOO0O0O 728
10HOO05 Separation Process Engineeering, Adv.0 0 0 0000000000000 OOODOOOOOOO 729
10HO008 Chemical Reaction Engineering, Adv.0 0 0 0000000000000 OCOOOOOOOOO 730
10HO009 Chemical Reaction Engineering, Adv.0 Englishlecture 0 00 0000000000 O00DOOOO 731
10HO011 Advanced Process SystemsEngineeringD OO0 000000000000 DOOOODOOOO0O0O 732
10HO053 ProcessDataAndyss] D 000 0000000000000 OO0O0OO0ODOOOOOOOOOoO0O 733
10HO017 FineParticle Technology, Adv.0 00000000000 0OOCOOO0OOOOOOOOOOOOO 734
10H020 Surface Control EngineeringD OO0 0 000000000 OO0ODOOOOODOOOODOOOOO 735
10H021 Engineering for Chemical MaterialsProcessingD 0 0 0000000000000 O00DOOOO0O 736
10H023 Environmental System Engineerig0 0 0 0000000000000 O0OO0OOOO0OOOOO0O 737
10E038 ProcessDesignD D OO0 O 00000000 OD0OO0O0OOODOODOOOOODOOOOODOODOOO 738
10HO030 Specia Topicsin Chemical Engineering D 00 00 0000000000000 OOOOOO0O 739
10HO032 Special Topicsin Chemical Engineering ID 0000000000000 0OO0OO0OOOOOOOCOO 740



10HO033 Special Topicsin Chemical Engineering IO 0 0000000000000 OCOO0OOOOOOO
10HO035 Special Topicsin Chemical Engineering VOO O OO ODOOOO0OOOO0OO0OO0OOOOOOOOO
10H040 Research Internship in Chemical EngineeringD 00 0000000000 O00DOOOO0ODOOO

10P043 Chemical EngineeringSeminar D 0 0 0 000000000000 O00O0OOOOODOOOOOO
10P044 Chemical EngineeringSeminar D 0 000 0000000000000 OOODOOOOOOOO
10P045 Chemical EngineeringSeminar D D 0 0000000000000 O0O0O0OOOOO0ODOOOOOO
10P046 Chemical EngineeringSeminar D D 0 000000000000 O0O0OO0OOOOODOOOOOO
10E045 Reseach in Chemical Engineering0 D 0000000000000 OO0ODOOOOODOOOOOO
10E047 Reseach in Chemical Engineering0 D 0000000000000 OO0ODOOOOODOOOOOO
10E049 Reseach in Chemical Engineering0 0 0000000000000 O00ODOOOOODOOOOOO
10E051 Reseachin Chemical Engineering0 O 0 0 00000000000 OO0OOO0OOOOOOOOOO
10i053 Introduction to Advanced Material Science and Technology (11 times course) English

lecture 0 00 0000CO0000CO00OO0OO0O0O0OOOO0OOOOO0OOOOOO0ODOOOOOOOO
10i054 Introduction to Advanced Material Science and Technology (15 times course) English

lecture I 00000000000 OCO0O0OOOO0DOOOO0OOOO0OOOOOO0ODOOOOODOOO
10i055 Advanced Modern Science and Technology (4 times course) EnglishlecturelD 0000000 OO
10i056 Advanced Modern Science and Technology (8 times course)d Englishlecture D 0 00O 00O 0O
10D043 Instrumental Analysis, Adv. 00 0 0000000000000 000O0O0000000000

10D046 Instrumental Analysis, Adv. 00 000000000000 CO0O00O0O0000O000O0O00

10i051 Frontiersin Modern Scinece and Technology (BHcourse)C O D OO OO0 000000000 O0OO
10i052 Frontiersin Modern Scinece and Technology (12H course) 0 0D OO0 0000000000 O0OO
10i049 Project Management inEngineeringd 0 0000000000000 O00O0OOOO0OOOOOOO

741
742
743
744
745
746
747
748
749
750
751

752

753
754
755
756
757
758
759
760

10i059 Exercise on Project Management in EngineeringD 0 0 0000000000000 O0OOODOOO 761

10i057 Safety and Health Engineering (4timescourse)0 0000000000000 OOOOOOOOO

762

10i058 Safety and Health Engineering (11timescourse)D 0 0 0000000000000 O0ODOOOOO 763

10P47010P4A700 000D ODO0OOODOODOOODOODOOODOODODOOODOODOOOODODODO
10P47110PA710 0000 O0DO0O0OOODOODOOODOODOOODOODOODOOODOODOO0ODOODOODOD
10T004 Specia Seminar of Chemical Engineering 10 00 000000000000 D0OOCOO0OOOOO
10T005 Specia Seminar in Chemical Engineering20 0 0 000000000000 O0OO0OOOOOO
10T006 Specia Seminar of Chemical Engineering30 00 00 0000000000000 0O0O0OOO0O
10T007 Specia Seminar in Chemical Engineering40 0 0 00000000 O0O0OO0OOCOO0OOOOOOO
10T008 Specia Seminar in Chemical Engineering50 0 0 00000000 O0O0O0OO0OOCOO0OOOOOOO
10T009 Specia Seminar in Chemical Engineering6C 0 0 000000000000 OO0OOOOOOO
10T010 Specia Seminar in Chemical Engineering70 0 0 0000000000000 O0OOOOOOO

764
765
766
767
768
769
770
771
772






Civi l and Earth Resource

10F251

Exercise on Project Planning
gooooooooo

0O Coded 10F251 0O Course Yeard Master 1st 00 Termd 1st+2nd term

O Classday & Periodd 1st term: Thu 3rd, 2nd term: Wed 5th O LocationO 1st termO C1-1730 2nd termO C1-192
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Exercise O Languagel Japanese and English

O InstructorD Related instructors,

O Course Descriptiond The purpose of this seminar is to 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.

O Gradingd Planning, implementation of project and reports are comprehensively evaluated.
O Course Goals Goals are cultivating ability for self-initiative, planning and creativity.

O Course TopicsO

Theme C'“ﬂ”;r;b“‘ Description

Course introduction 1
Proposal of project 6
Management of

) « 12
project
Progress report 1
Final report 8
Presentation 2

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassC
0 Web Sites

O Additional Information Details are provided in the first lecture.



Civi l and Earth Resources

Engineering

10U051

I ntegrated Seminar on Infrastracture Engineering A

goooooobooobgon

0 Code]10U051 O Course Y ear(ODoctor 1st 0 TermO1st term O Class day & PeriodCFri 5th O Location(0C1-173

O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagel English O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
10
2
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd



Civi l and Earth Resource

10U052

| ntegrated Seminar on Infrastracture Engineering B
gooooobooooon

0 Codell 10U052 O Course Year Doctor 1st 00 TermO 2nd term O Class day & Periodd Tue 5th
O LocationdC1-173 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)dSeminar O LanguagedEnglish
O InstructorD Related instructors,

O Course Descriptiond 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.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme csmmbere Description
1
2
10
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC Details will be provided in the guidance and first lecture.



Civil and Earth Resources Engineering

10U055

Seminar on Infrastructure Engineering A
oooooooooo A

0O Codeld 10U055 0 Course Y earl Master Course 00 TermO 1st+2nd term
0 Class day & Period 1st term: Wed& Fri 5th, 2nd term: Mon& Tue 5th 0 Location] [0 CreditsC]4 O Restriction(]
O Lecture Form(s)d Seminar 0O Languagell Japanese [ Instructord ,

O Course Descriptiond 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.

O Gradingd 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 pointsin
each year.

1 point: Presentation at laboratory seminar (only if supervisor agrees), oral presentation in the annual meeting in
the Society of Civil Engineers.

10 5 point: 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).

50 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 Project,
Internship on Infrastructure Engineering, Long-Term Internship, Practice in Infrastructure Engineering or Practice
in Urban Management.

0 Course Goalsl

O Course TopicsO

Theme C'“ﬂ";l"” of Description
2
6
8
6
8
0 TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of Class(
O Web Sites

O Additional InformationOd



Civi l and Earth Resource

10U056

Seminar on Infrastructure Engineering B
oooooooooo B

0 Coded 10U056 O Course Yeard Master Course O TermO 1st+2nd term

O Classday & Periodd 1st term: Thu 5th & Fri 4th, 2nd term:; Thu 4th & Fri 5th O Locationd O Creditsd 4

O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord Related instructors,

O Course Descriptiond 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.

U Gradingd 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 pointsin
each year.

1 point: Presentation at laboratory seminar (only if supervisor agrees), oral presentation in the annual meeting in
the Society of Civil Engineers.

10 5 point: 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).

50 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, 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.

0 Course Goals

O Course Topics

Theme camnmbere Description
Al ) Each supervisor navigates students thorough their presentations and
discussion.
6
8
6
8
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional InformationO



Civi l and Earth Resources

I nter nship on Infrastracture Engineering

oooooooboobooo

Engineering

10U059

0O Coded 10U059 O Course Y ear) Master and Doctor Course O Termd O Classday & Periodd O Locationd

O Creditsd 4 O Restrictiond O Lecture Form(s)d 0O Languaged Japanese O Instructord ,

O Course Descriptiond 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.

0 Gradingd Writing plans, completing internship, final report and presentation are comprehensively evaluated.

0 Course Goalsld

0 Course Topicsl

Theme Class number of

times

Description

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd



Civi l and Earth Resource

10F063

Practicein Infrastructure Engineering
gooooooo

0 Codell 10F063 O Course Yeard Master Course O Termd 2nd term O Classday & Periodd Tue 1st
O Locationd C1-173 O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagell Japanese
O InstructorD Related instructors,

O Course Descriptiond 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 a program under the instructions of academic supervisors. Programs are limited to the ones
certified by the department.

O Gradingd Attendance and reports are comprehensively evaluated.

O Course Goalsd 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.

O Course TopicsO

Theme casnmbe Description
all 1 study practical knowledge.
5
6
3
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information



Civil and Earth Resources Engineering

10U060

ORT on Infrastructure Engineering
gooooooog

0 Codel] 10U060 O Course Y eard Doctor Course O Term 1st+2nd term
O Classday & Perioddlst term: Thu 3rd&4th, 2nd term: Thu 4& 5th O LocationdC1-173 O CreditsT4 O Restriction
O Lecture Form(s)d 0O Languaged 0O Instructord Related instructors,

O Course Descriptiond 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 specidlities 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 laboratory, 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.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme Class number of De&”p“on

times

2

| o 00 O

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

O Additional InformationCl Details will be provided in the guidance.



Civi l and Earth Resource

10U064

Practicein Advanced Infrastructure Engineering A
oooooooooo A

0O Codeld 10U064 O Course Year( Doctor 1st O Termd 1st term O Classday & Periodd O LocationOd
O Creditsd 1 O Restrictiond O Lecture Form(s)O Seminar and Exercise O Languagell O Instructor
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
3
5
2
5
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd



Civi l and Earth Resources

Engineering

10U065

Practicein Advanced Infrastructure Engineering B

gooooobooobo B

0O Coded 10U065 O Course Yearl Doctor 1st O TermO 2nd term 0O Classday & Periodd 0O LocationO

O Creditsd 1 O Restrictiond O Lecture Form(s)O Seminar and Exercise O Languagell O Instructor

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
3
5
2
5
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd

10



Civi l and Earth Resource

10F003

Continuum M echanics
goood

0 Codel] 10F003 [0 Course Year Master and Doctor Course 0 Term( 1st term O Class day & Periodd Mon 2nd O Location] C1-192

O Credits0 2 O Restriction] No Restriction 0 Lecture Form(s)O Lecture O Languagell Japanese

O Instructord Kunitomo Sugiura, Tomomi Y agi,

0 Course Descriptiond 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 aso to provide students with
mathematical way of understanding the continuum mechanics. This course contains the fundamental's of vector and tensor calculus, the
basic equations of continuum mechanics, the tensor expressions of elastic problems and further applications.

O GradingO Assessment will be based on exam, report and participation.

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

O Course Topicsl

Theme C'asstf‘“mbe' of Description
. - Outline of Structural Analysis
Introductions . S
- Mathematical Preliminaries(Vectors and Tensors)
) - Summation Convention
Matrices and tensors 1 ) )
- Eigenvalues and Eigenvectors
differential and integral 1 - Quotient Laws
calculus of tensors - Divergence Theorem
- Material Description
Kinematics 1 - Spatial Description
- Material derivative
) ) - Strain tensors
Deformation and strain 2 o .
- Compatibility conditions
Stress and equilibrium 1 - Stress Tensors
equation - Equilbrium Equations
) - Conservation of Mass
Conservation law and _ ]
. ) 1 - Conservation of Linear Momentum
governing eguation i
- Conservation of Energy
Constitutive equation of 1 - Perfect Fluid
idealized material - Linear Elastic Material (Isotropic)
Elastic-plastic behavior - Yield Criteria
and constitutive equation 1 - Flow Rule
of construction materials - Hardening Rule
- Governing Equations and Unknowns
Boundary value problem 1 - Navier-Stokes Equation
- Navier Equation
o o - Principle of Virtual Work
Variationa principle 1 o )
- Principle of Complementary Virtual Work
Various kinds of ) - Weighted Residual Method
numerical analyses - Finite Element Method
Confirmation of the
attainment level of 1 Feedback based on the Final Examination
learning
O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)0 Basic knowledge for structural mechanics, soil mechanics and fluid mechanics are required.

O Independent Study Outside of Class[] As appropriate, the assignments are given based on the content of Lecture.
0 Web Sites]

O Additional Informationd

11



Civil and Earth Resources Engineering

10F067

Structural Stability
gooono

0 Codeld 10F067 0O Course Yeard Master and Doctor Course 00 Term 1st term 0O Class day & Periodd Fri 2nd
O LocationdC1-173 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English
O Instructor] Kunitomo SUGIURA

O Course Descriptiond Fundamental concept of static and dynamic stability of large-scale structures such as
bridges isto 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 subjects to improve safety will be lectured
systematically. Furthermore, the practical solutions to the subjects are to be introduced to assure the safety of
structures.

O Gradingd Grading will be evaluated by written examination, reports and attendance.

O Course GoalsO The class aims to cultivate the understanding of static and dynamic stability problems for
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.

0 Course Topics

Theme Class number of De&”pt'on

times

Stability of Structures and Failures
Basis of Structural Stability

. - Elastic Buckling of Columns
Elastic Stability

] ) 7 Elastic Buckling of Beams & Frames
under Static Loading

Elastic Buckling of Plates

Elasto-plastic Buckling

Buckling Analysis

The stability around the equilibrium points based on the state equation of

Bagicth ¢ motion in which the nonlinearity of external, damping and restring forces are
asic theory o
i y . taken into account. Wind-induced vibration of a square prism (Galloping) and
dynamic stability and 7 ) ] ) ] ] )
1dof system with nonlinear spring will be introduced as practical examples.

its application ) i . . .
Chaotic motion of a pendulum subjected to periodic external forceis also
explained as an introduction of chaos theory.

Achievement Check 1 Summary and Achievement Check.

O TextbookO Not specified.
O Textbook(supplemental )0 Introduced in class if necessary.

O Prerequisite(s)0 It is desired for participants to master structural mechanics, continuum mechanics, mathematical
analysis as well as vibration theory.

O Independent Study Outside of Class(
O Web Sitesl none

0 Additiona Informationd none
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Civi l and Earth Resource

10F068

Material and Structural System & Management
gooooooooooo

0O Codeld 10F068 O Course Yeard Master and Doctor Course O Termd 1st term O Class day & PeriodO Wed 2nd
O Locationd C1-173 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)C Relay Lecture

O Languaged English O Instructord Hirotaka Kawano,Atsushi Hattori, Takashi Y amamoto,

O Course Descriptiond With regard to the maintenance of concrete structures, the deterioration prediction

proceduresin material and structural properties are discussed based on durability and deterioration processes of
concrete structures. Repair materials and methods are al so introduced. Note: strengthening materials and methods
are discussed in Concrete Structural Engineering, provided in the second semester. In the later half of this lecture,
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 as
well asthe physical aspect, the flow of the asset management for structures' groups with view points of thelife

cycle cost and the budget is provided.
O Gradingd Reports ,presentations and other activities are inclusively considered.
O Course Goals To understand the maintenance for a single structure and the asset management for structures
group.
O Course Topics
Theme Class number of Description

times

1. Outline of

maintenance for 1
concrete structures

2. Deterioration
mechanisms of

concrete structures 4
and deterioration

prediction

3. Repair materials

and methods for 1
concrete structures

4, Maintenance and

asset management
5. Maintenance for

structures' group
6. Management for

structures' group
7. Presentations and

discussions

O TextbookO Not specified. Some materials may be provided.

O Textbook(supplemental ) Not specified.

O Prerequisite(s)0 Basic knowledge on Construction Materials and Concrete Engineering.

O Independent Study Outside of Classd Check the handouts. Additional studies will also be instructed.

O Web Sites]

O Additional Information Positive presence in the lecture is expected by joining discussions for example.

13



Civi l and

Earth

Resources Engineering

10F261

Earthquake Engineering/Lifeline Engineering
goooooooood

0O Codeld 10F261 0O Course Yeard Master and Doctor Course 00 TermO 1st term O Class day & Periodd Tue 4th

O LocationdC1-191 O Creditsd2 O RestrictionCINo Restriction O Lecture Form(s)OLecture O Languagell English

O Instructord J. Kiyono, A. Igarashi

O Course Descriptiond 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.

O Gradingl
0 Course Goalsl

O Course TopicsO

Theme camn e Description

2

1

1

1
Principles of seismic Fundamental thories on dynamic response of nonlinear elastoplastic structural
design of structures 2 systems and representative seismic design principles
Seismic performance ] ) o )

Essentials and current issues related to seismic performance and design of RC
of concrete and steel 1
and steel structures

structures
Seismic response Idea and current issues on seismic isolation, seismic response control
control and seismic 1 techniques for enhancement of seismic performance of structures, and seismic
retrofit of structures retrofit and rehabilitation of existing structures

1

2

1

1
Achievement ) . . .
evaluation 1 Students' achievementsin understanding of the course material are evaluated.

O Textbookd Not specified

O Textbook(supplemental )

O Prerequisite(s)0

O Independent Study Outside of ClassO

O Web Sites]

0O Additiona Informationd

14



Civi l and Earth Resource

10w001

Structural Engineering for Civil Infrastructure
gooooooo

O Codeld 10W001 O Course Y ear(l Master and Doctor Course 00 Term 2nd term O Class day & Periodd Thu 2nd
O Locationd C1-173 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Relay Lecture
O Languagel English O Instructord Related Faculty members,

O Course Descriptiond Structural engineering problems related to planning, design, construction and maintenance
of theinfrastructures 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.

O Gradingd Coursework will be graded based on the reports.

O Course Goals To grasp problems related to structural engineering and their specific solutions.
To understand applicability of advanced technologies and development prospects.

O Course TopicsO

Theme csmmbere Description
Structural Materias, 4 Steel materials, Concrete materials, mechanical behavior of structures,
Structural Mechanics Problems related to design, construction and maintenance
Applied Mechanics 1 Numerical analysis for structure performance evaluation
Earthquake and Infrastructure and natural disaster,
Wind Resistance of 7 Trends of disaster prevention technology,
Structures Problems related to Earthquake and wind resistant design
i International technology,
Maintenance of ) ]
3 Scenario design,
Structure

International technological education and collaboration

O Textbook The textbook is not required. Materials will be supplied by instructors.
O Textbook(supplemental ) Supplemental text books will be introduced by instructors.

O Prerequisite(s)0 Structural Mechanics, Wind Resistant Design, Construction Materials, Dynamics of Structures,
etc.

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Civil and Earth Resources Engineering

10F009

Structural Design
goooono

O Codel] 10F009 O Course Y ear(l Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 2nd
O LocationO C1-173 O Creditsll 2 0O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell English
O Instructord Y oshikazu Takahashi,Masahide Matsumura
O Course Descriptiond 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.
O GradingO Assessed by term-end examination, reports and quizes
O Course Goals 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.
O Course Topicsl]
Theme Class number of Description

times

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

process of abridge is explained.

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

Structure and Form 3 acting forces to understand the structural systems which have continuous or
symmetrical relationships. Furthermore, various examples are discussed based on
the understanding of the structural systems.

) Design theory of civil infrastructuresisintroduced. The allowable stress design
Structural Design and

Performance-based 3
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 ) ) ) .
) Fundamentals of random variables, functions of random variables, probability of
and Functions of 1 ) o ] o
i failure and reliability index in their simplest forms are lectured.
Random Variables

Structural Safety Limit states, probability of failure, FOSM reliability index, Hasofer-Lind reliability
Anaysis index, Monte Carlo method are lectured.
Code format as Load and Resistance Factors Design (LRFD) method, calibration
of partial safety factors based on the reliability method are given.

Design Codes 2

Assessment of the )
) 1 Assess the level of attainment.
Level of Attainment

O Textbook[ Reliability of Structures, A. S. Nowak & K. R. Collins, McGraw-Hill, 2000
O Textbook(supplemental ) U.Baus, M.Schleich, Footbridges, Birkhauser, 20080 Japanese ver.: Footbridges(trans ated

by Kubota, etal.), 0 00O 00O , 20110
00000 ,00000000000,00000 , 2010

Other books will be given in the lectures as necessary.
O Prerequisite(s)C] Fundamental knowledge on Probability and Statistics, and Structural Mechanics
O Independent Study Outside of Classd N/A
0 Web Sites
O Additional InformationO Structural planning and design will be given by Y. Takahashi, and Structural reliability

analysisby M. Matsumura.
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Bridge Engineering

ooon

Civi l and Earth Resource

10F010

0 Codell 10F010 O Course Year[] Master and Doctor Course O Term 2nd term O Classday & Periodd Mon 3rd O Location C1-172 O CreditsO 2
0 Restriction) No Restriction O Lecture Form(s)0 Lecture O Languagell English O Instructor(] Kunitomo Sugiura, Tomomi Y agi, Masahide Matsumura
0 Course DescriptionO 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 isto 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 fatiguell brittlenessC] 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.

0 GradingO Assessment will be based on exam, reports and participation.

O Course GoalsU

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

acquired.
O Course TopicsU

Theme

Description

Introduction

- Fundamental knowledge on steel structures

- Types of stedl structures

- Future trend of steel structures

Material behavior, Initial
imperfections and Damages

- Construction of steel structures
- Residual stresses and initial deformations

- Damages

Stress-strain relationship,
Joints

- Yield surfaces

- Bauschinger effect
- Hardening effect

- Welded joint

- Bolted joint

Fatigue fracture, fatigue life
and fatigue design

- 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

- Structural instability and accident

- Theory of Stability
- Compressive members, etc.

Corrosion and anti-corrosion

of steel structures

- Mechanism of corrosion
- Micro- and Macro- cells
- Anti-corrsion
- Life-cycle costs

Wind resistant design of
structures

- Natural winds due to Typhoon, Tornado and so on

- Evaluation and estimation of strong winds
- Wind resistant design methods
- Various kinds of design codes

Aerodynamic instabilities of
structures

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

cable vibrations)

- Mechanisms of agrodynamic instabilities
- Evaluation methods and Countermeasures

Wind-induced disaster

- Accidents on structures due to strong winds

- Disaster prevention

Topics

Introduction of current topics on bridge engineering by avisiting lecturer

Confirmation of the
attainment level of learning

Confirm the attainment level of learning

0 TextbookO
O Textbook(supplemental )0

O Prerequisite(s)0 Basic knowledge for construction materials, structural mechanics and fluid mechanics are required.

O Independent Study Outside of ClassU

[0 Web Sites
O Additiona Information
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Civil and Earth Resources Engineering

10A019

Concrete Structural Engineering
gooooooooo

0 Codell 10A019 O Course Year Master and Doctor Course O Termd 2nd term O Class day & Period Tue 2nd
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O InstructorC Y oshikazu Takahashi, Takashi Yamamoto, Satoshi Takaya, Katsuhiko Mizuno (Sumitomo Mitsui
Construction Co., LTD.)

O Course Descriptiond Concrete is one of the most useful construction materials employed for an infrastructure.
The structural properties of areinforced concrete including a prestressed concrete are introduced among the
various structural components of concrete. The engineering techniques in design, execution, diagnosis, repair,
strengthening and management of reinforced and/or prestressed concrete structures are discussed from the point of
view of the performance based system.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme Class number of D%rlp“on

times

1

PR O O

O Textbook[

O Textbook(supplemental)

O Prerequisite(s)O

O Independent Study Outside of ClassO
0 Web SitesD

0 Additional Information
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Civi l and Earth Resource

10F227

Structural Dynamics
gooooooo

O Codel] 10F227 O Course Y ear(l Master and Doctor Course 00 Term( 1st term O Class day & PeriodO Tue 2nd

O LocationOl C1-173 O Creditsll 2 0O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel Japanese

O Instructord A. Igarashi, A. Furukawa

O Course Descriptiond 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.

O Gradingll Based on the results of afinal examination, plus homework assignments

O Course Goalsl (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

O Course Topics

Theme Class number of Description

times

The fundamental concepts of structural dynamics and the scope of the problem to
Introduction 1 be treated are described, and the outline of the theoretical framework of
methodologies for analysisis overviewed.

Dynamics of Basic concepts, including the formulation of vibration model of multi-degree of
Multi-Degree-Of-Freedom 2 freedom systems, eigenvalue analysis, normal modes and modal analysis of linear
Systems systems and modeling of system damping, are described.

) Methodology of response analysis of linear systems based on the concept of the
Frequency-Domain . . . .
frequency response function, and the relationship between the frequency-domain

Analysis of System 1 . . : . o , .
Response analysis and time-domain response via Fourier integral, mathematical operation
and numerical procedure are described.
Overview of the step-by-step time integration method used for numerical response
Numerical Time 5 analysisin the time domain is followed by the implication and mathematical
Integration analysis of the characteristics of the integration method, including stability and
accuracy.
The methodol ogy for stochastic modeling of inputs when the dynamic load on the
o structure can not be deterministically specified is shown, and the concept, theory
Random Vibration 6

and method for probabilistic evaluation of the dynamic response of the structures
are described.

The concept of dynamic response control of structures, in particular the active
Structural Response

Control 2 control and semi-active control, is described, and the standard theories for analysis
ontro
and design are introduced.
Achievement . . ' .
i 1 Students' achievements in understanding of the course material are evaluated.
Evaluation

O Textbook[ Not used; Class hand-outs are distributed when necessary.

O Textbook(supplemental )]

O Prerequisite(s)C Mechanical vibration (undergraduate level), Complex calculus (integration of analytic functions,
Fourier transform, etc.), Probability theory, Linear algebra

O Independent Study Outside of Classl

0 Web Sites[]

O Additional InformationC] There will be homework assignments at the end of most of the lectures.
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Civil and Earth Resources Engineering

10F263
Seismic Engineering Exercise
gooooboooooooo

0 Codeld 10F263 O Course Y ear(l Master and Doctor Course 00 TermO 2nd term O Class day & Periodd Mon 4th

O Locationd C1-192 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture and Exercise

O Languaged Japanese O Instructor() Sawada, Takahashi, Goto

O Course Descriptiond 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.

O Gradingd Based on the performance during the course (including homework) and the results of presentation and

reports.
O Course Goals( 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)
O Course TopicsO

Theme camn e Description
Frequency domain . i .
) 1 Basics of Fourier transformation is introduced.
analysis
Modeling of
structure - soil 1 Equation of motion of SR model isintroduced and the integration method of
system and time the equation in time domain is explained.

domain analysis
Exercise of linear

Small groups of students are exercised in elastic modeling of structures and

seismic response 2 . L . .
) linear response analysis in time domain and frequency domain.
analysis
Prediction of ground
motion by empirical 3 Empirical Green's function method is introduced to predict large earthquakes
Green's function based on observed small earthquakes.
method
Seismic analysis ) Seismic analysis method of layered half-space based on equivalent
method of soil linearization method is introduced.

Nonlinear seismic ) i ) , . )
Nonlinear modeling of structures and the integration and iterative methods of

analysis method of 2 ] ) S ] _

the nonlinear equation of motion in time domain are introduced.
Structures
Exercise of nonlinear Small groups of students are exercised in the prediction of ground motion
seismic response 3 generated by a specified seismic fault and the nonlinear response analysis of
analysis structures and foundation.
Achievement Check 1 All students give presentations and discussions.

O Textbook Not used; Class hand-outs are distributed when necessary.

O Textbook(supplemental )

O Prerequisite(s)0 Earthquake Engineering/Lifeline Engineering (10F261), Structural Dynamics (10F227)

U Independent Study Outside of Class[ Students require to review and analyze in preparation for final
presentations.

O Web Sites

O Additional InformationO
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Civi l and Earth Resource

10F415

Ecomaterial and Environment-friendly Structures
goooooo

O Codell 10F415 O Course Yeard Master and Doctor Course O Term 1st term O Class day & Periodd Wed 1st
O LocationdC1-117 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC) Hirotaka KAWANO,Atsushi HATTORI, Toshiyuki ISHIKAWA,

O Course Descriptiond Lecture 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.

0 Gradingd Attendance( %), Report( %),Presentation( %)

0 Course Goalsl 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.

O Course Topics

Theme casmmbere Description
Guidance 1 Object of the Course, Grading and Goals
product of materials
and impact to 1 Product of cement, steel, concrete CO2 product and its influence
environment
recycle and reuse of Recycle and reuse of steel, metals, concrete, asphalt, plastics Technology
materials 3 development of construction materials
deterioration of Mechanism of deterioration of concrete structures. carbonation, salt attack,
concrete structures ! alkali-aggregate reaction Maintenance and retrofit methods
deterioration of steel Mechanism of deterioration of steel structures: corrosion, fatigue Maintenance
structures ! and retrofit methods
deterioration of Mechanism of deterioration of composite structures: Maintenance and retrofit
composite structures ! methods
life-cycle assessment Life-cycle assessment of structures considering initial cost aswell as
of structures ! mai ntenance cost
topics and discussion 2 Recent topics on construction materials and discussion
presentation by . S . . . )
Presentation by students on the individual topics Discussion on the topics.
students and 4
i ) Feedback at the last class
discussion / feedback

O Textbookd No set text

O Textbook(supplemental)O Instructed in class

O Prerequisite(s)0 Basic knowledge of construction materials, concrete engineering

O Independent Study Outside of Classd Check the handouts. Additional studies will also be instructed.
O Web Sites

O Additional Informationd Questions and discusions are welcome
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Civi l and

Earth

Resources Engineering

10F089

| nfrastructure Safety Engineering

goooogooo

O Codell 10F089 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Thu 3rd
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O Instructor Tomoyasu Sugiyamald Tsutomu lyobe

O Course Descriptiond The issues concerning the safety and reliability of infrastructures such as tunnels and

bridges and al so the issues on natural disaster are reviewed in the lecture.
0 Gradingd This lecture involves reports (70%) and attendance(30%)
O Course GoalsO To understand the basic technol ogies to enhance the safety of structures and also the

fundamental s on disaster prevention.

O Course Topics

Theme camnmbere Description
Introduction 1 Introduction on the safety of infrastructures
Maintenance of 1 Planning, investigation, evaluation and repair in maintenance for mainly
railway structures railway structuresis generally explained
Weather information Overview of weather information for disaster prevention and its monitoring
for disaster 2 system, the evaluation method for climatological statistics and extreme value
prevention statistics.
) ) To sustain the users safety in railway system, it is necessary to maintain the
Disaster prevention ] ) ) ]
o 1 structures properly but also to consider the prevention against disaster. Thus
inrailway structures o T ) ] ]
herein disastersin railway structures and its counteractions are explained
Regulation and
counteraction against 1 The need for regulation in railway operation at rainfall is explained
rainfall
Risk assessment for 1 Risk assessment for rainfall disaster is described and also some practical cases
rainfall disaster are introduced
Technical tour 3 Prevention technol ogies against natural disaster
i Warning system for earthquake and the algorithm of earthquake early

Earthquake and its . I . ;

. 1 detection, which is one of the regulations for Super expressway in earthquake,
early detection ] )

isexplained
Basics of snow ) Physical phenomenon of snow hydrology and its relationship with natural and
hydrology socia environment
Countermeasures of
snow disasters for 1 Disorder caused by snow and ice and the countermeasures in railways
railway
Report 1 Report
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0 Basic knowledge on statistics is required. Students should have taken the course of

geo-mechanics, structural mechanics and concrete engineering.

O Independent Study Outside of ClassD

0 Web SitesO

O Additional InformationC confirm the attendance at every lecture
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Civi l and Earth Resource

10F075

Hydraulics & Turbulence M echanics
goooono

O Codell 10F075 O Course Yeard Master and Doctor Course O Term( 1st term O Class day & Periodd Wed 3rd
O LocationdC1-191 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC Toda,Sanjou,0Okamoto,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme casnmbe Description
Guidance 1 Guidance and entrance level lecture about fluid dynamics and turbulence
Theories of 3 L ectures about momentum equation, boundary layer, energy transport, vortex
turbulence dynamics and spectrum analysis

Turbulence in natural o i ) ) )
) L ectures about diffusion and dispersion phenomena observed in natural rivers.
rivers

Vegetation and L ecture about turbulence transport in vegetation canopy together with
turbulence introduction of recent researches

Practical topicsin

natural rivers

2 L ectures about compound channel and sediment transport

Practical topicsin
hydraulic 2 Lectures about drifting object in flood and fish way
engineering

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0 Hydraulics

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Civil and Earth Resources Engineering

10A216
Hydr ology

goo

O Codell 10A216 O Course Yeard Master and Doctor Course O Termd 2nd term O Class day & Period Tue 2nd

O LocationdC1-117 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English

O InstructorD Y asuto TACHIKAWA, Y utaka |ICHIKAWA and Kazuaki Y OROZU

O Course Descriptiond Physical mechanisms of the hydrologic cycle are described from the engineering viewpoint.
The rainfall-runoff modeling and its prediction method are emphasized. Physical hydrological processes explored
are surface flow, saturated-unsaturated subsurface flow, streamflow routing, and evapotranspiration. Physical
mechanism of each hydrological process and its numerical modeling method are explained. The basic equations
and numerical simulation methods are provided. Then, detail of distributed hydrological modeling is explained
through exercise.

O Gradingd Examination and report

O Course Goals The goals of the class are to understand the physical mechanism of hydrological processes, their
basic equations, and numerical simulation methods.

O Course TopicsO

Theme Class number of De&”p“on

times

Introduction 1 The hydrologic cycle and the hydrological processes are explained.
The physical process of the surface flow and its numerical modeling method

Surfaceflow 2 are described. The basic equations of the surface flow and the numerical
simulation methods are explained.
The physical process of the streamflow routing and its numerical modeling

Streamflow routing 2 method are described. The basic equations of the streamflow routing and the
numerical simulation methods are explained.

Channél network and

. Numerical representations of channel networks and catchments are explained.
watershed modeling

A physically-based distributed hydrological model is described, whichis

Distributed . i :
, 5 constructed with numerical representations of channel networks and
hydrological model
catchments.
Climate change and 1 Dataanalysis of the latest GCM simulation is presented and the impact of
hydrologic cycle climate change on the hydrologic cycleis discussed.
The physical process of the evapotranspiration and its numerical modeling
Evapotranspiration 2 method are described. The basic equations of the evapotranspiration and the
numerical simulation methods are explained.
Feedback of study ] ,
) 1 Feedback of study achievement is conducted.
achievement

O Textbookd Handouts are distributed at each class.

O Textbook(supplemental)

O Prerequisite(s)] Basic knowledge of hydraulics and hydrology

O Independent Study Outside of ClassO Read the textbook and/or related documents in advance and work on
assignments to improve understanding of the lecture contents.

O Web SitesO http://hywr.kuciv.kyoto-u.ac.jp/lecture/lecture.html

O Additional InformationC This course is open in English every other year. The course will be openin AY2018.
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Civi l and Earth Resource

10F019

River Engineering and River Basin M anagement
gooooooooo

0 Codel] 10F019 O Course Y ear Master and Doctor Course U TermO 1st term 0 Class day & Periodd Wed 1st O Locationd C1-173

O Credits0 2 O Restriction] No Restriction 0 Lecture Form(s)O Lecture O Languagell Japanese

O Instructord Hosoda, T., Kishida, K., Onda, S.

O Course Descriptiond It isimportant to consider about rivers comprehensively from the various points of view based on natural &
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 view points 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 & slope failure disasters, the integrated
river basin planning(flood defense, environmental improvement planning, sediment transport system), functions of dam reservoir and
management.

O GradingO Reports & Attendance

O Course GoalsO Students are requested to understand the fundamental knowledge to consider rivers and river basins comprehensively

from the various points of view based on natural & social sciences and engineering & technology.
O Course Topics

Theme Class number of Description
times
Various view pointsto Various viewpoints to consider rivers and river basins, Various rivers on the earth,
consider rivers and river 2 Formation processes of river basins, long term environmental changes of rivers and its main
basins factors
Ecological systemin )
] 1 The fundamental knowledge on river ecologycal system
rivers
Applications of

. The following items are lectured: Computational method to predict river flows and river
computational methods

) 2 channel processes with sediment transport and river bed deformation, Hydrodynamicsin

to environmental )
Lake Biwa.
problems
Recent flood disasters & Characteristics of recent flood and slope failure disasters, the Fundamental river
Integrated river basin 3 management plan and the River improvement plan based on the River Law, Procedures to
planning make the flood control planning, Flood invasion analysis and hazard map.
Groundwater and its 1 Simulation technology of groundwater, Geo-environmental issues, Reservoir Engineering,
related field Contaminant Transport Processes.
Sustainable devel opment . ) ) .
‘ d 1 Needs of dam development and history of dam construction, Maintenace of Dam reservoir.

of dam

Economic evaluation of ) o )

) Evaluation of people's awareness & WTP to river improvement projects by means of CVM,
environmental 2 o .
] . Conjoint Analysis, etc.
improvement projects

Riverbank and Dam . ) . _ )
River bank and dam structure, foundation, grouting. Desighn of River bank, Arch Dam and

structure and its 2 )
. Graviety Dam.
maintenance
Achievement
Confirmation and 1 Comprehension check of course contents (Reports & Quiz)
Feedback

O TextbookO Printed materials regarding the contents of this class are distributed in the class.

O Textbook(supplemental)d

O Prerequisite(s)d Fundamental knowledge on Hydraulics, Hydrology and Ecology

O Independent Study Outside of ClassO

0 Web SitesO http://www.geocities.jp/kyoto,ivereng/

0 Additional Informationd Students can contact with professors by visiting their rooms and sending e-mails.
Prof. Hosoda: hosoda.takashi.4w@kyoto-u.ac.jp
Prof. Kishida: kishida.kiyoshi.3r@kyoto-u.ac.jp
Associate Prof. Onda: onda.shinichiro.2e@kyoto-u.ac.jp
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Civil and Earth Resources Engineering

10A040

Sediment Hydraulics
gooono

0 Codell 10A040 O Course Year Master and Doctor Course O TermO 1st term O Class day & Periodd Mon 2nd
0 Location(JC1-191 O Creditsl]2 O Restriction[INo Restriction O Lecture Form(s)dLecture O LanguagellJapanese
O InstructorC) Hitoshi Gotoh and Eiji Harada,

O Course Descriptiond Natural flowsin river and coast are movable bed phenomena with the interaction of flow
and sediment. At ariver and a coast, a current and a wave 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 relationship, 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.

O Gradingd Grading is based on student’ s activitiesin lectures and written examination.

O Course Goals 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.

O Course Topics

Theme Class number of De&”pt'on

times

i The purpose and constitution of the lecture, the method of the scholastic
I ntroduction 1 ) )
evaluation are explained.

Physical characteristic of a movable bed and a non-equilibrium sediment

Basics of sediment

hvdrali 5 transport process and its description are explained. Furthermore, the prediction
raulics

Y technique of topographical change due to current and wavesis outlined.

Essential parts of numerical models of the movable bed phenomena, which has
. been developed by introducing dynamic models such as a granular material
Computational ] o , ] ]
) model to describe a collision of sediment particles and a multiphase flow
mechanics of

i 8 model to describe a fluid-sediment interaction, are described. In comparison
sediment transport: ) ] ) ) )
with the conventional movable bed computation, the points on which has been

The state of the art . o .
improved to enhance the applicability of the models are concretely mentioned.
Some frontier studies of sediment transport mechanics are also introduced.
Achievement )
. ) 1 Comprehension check of course contents.
cofirmation

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

O Prerequisite(s)0 Undergraduate-level Hydraulics or Hydrodynamics is required. Because a commentary easy as
possibleis kept in mind by lectures, students without these prerequisite are welcomed.

O Independent Study Outside of Class Review fundamental items of hydraulics or hydrodynamics.
O Web Sites] Non
O Additional Information] Non
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Civi l and Earth Resource

10F464

Hydrologic Design and M anagement
gooono

O Codel] 10F464 O Course Y ear(l Master and Doctor Course [0 Term( 1st term O Class day & PeriodO Fri 2nd

O LocationOl C1-191 O Creditsll 2 0O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel Japanese

O Instructord Yasuto TACHIKAWA and Y utaka ICHIKAWA

O Course Descriptiond 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 tools is described. Then, A
real-time rainfall runoff prediction method with the use of Kalman filter theory is described.

O GradingO Final report (100)

O Course Goas The class aims to understand the probabilistic and statistical analysis of hydrologic variablesto
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.

O Course Topics

Theme C'“ﬂ”;';ba of Description
Introduction 1 A flood control planning and water resources planning are introduced.
Frequency analysis 3 The frequency analysis of hydrologic extreme values is described. The methods to
and hydrologic design set the external force for the hydrologic design are explained.
The time series analysis of hydrologic variablesis described. The methods to
Time series analysis ) develop time series models, time serried data generation methods, spatiotemporal
and hydrologic design variation of hydrologic variables and arandom field model, disaggregation

methods are explained.
Hydrologic models which include the process of human activities for the

Hydroloi el hydrologic cycleis described. Then, hydrologic predictive uncertainty is explained,
rologic modelin
y 9 g which isinevitable coming from model structure uncertainty, parameter

and predictive 2 . o i ) . . .
it identification uncertainty and model input uncertainty. Especialy, the relation
uncertain
Y between spatiotemporal scales of hydrologic modeling and model parameter values
is described.
Hydrologic modeling ) A hydrologic modeling system which helps to develop complicated hydrologic
system simulation models and its importance for aflood control planning is aso described.
Watershed . i , ) )
Watershed management to mitigate flood disastersis described. A cost-benefit
management for flood 2 ] o
: analysis of flood control measuresis discussed.
disaster
Real-time rainfall ) A real-timerainfall runoff prediction method with the use of Kalman filter theory
runoff prediction and anew filter theory is described.
Feedback of study ) )
) 1 Feedback of study achievement is conducted.
achievement
O TextbookO

O Textbook(supplemental )

O Prerequisite(s)0 Basic knowledge of hydrology, probability and statistics are required.

O Independent Study Outside of Classl Read the textbook and/or related documents in advance and work on assignments
to improve understanding of the lecture contents.

O Web SitesO http://hywr kuciv.kyoto-u.ac.jp/lecture/lecture.html

O Additiona Information
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Civil and Earth Resources Engineering

10F245

Open Channel Hydraulics
goooooo

O Codeld 10F245 [ Course Yeard Master and Doctor Course [0 Term 1st term 0O Classday & Periodd Fri 1st

O Locationd C1-173 O Creditsl] 2 O RestrictionC] No Restriction 0 Lecture Form(s)UO Lecture 00 Languagel] English

O Instructord] HOSODA, Takashi and ONDA, Shinichiro

O Course Descriptiond Hydraulic engineers and river engineers are requested to understand Open Channel Hydraulics to handle
practical problems properly. In this class, the basic theory on open channel hydraulicsis lectured showing various applications
in Hydraulic Engineering Field. The contents include the following items: Application of a singular point theory to water
surface profile analysis, Derivation of 2-D depth averaged flow model, 1-D analysis of unsteady open channel flows based on
the method of characteristics, Plane 2-D analysis of steady high velocity flows, Plane 2-D analysis of unsteady flows, Higher
order theories such as Boussinesq eguation, etc.

O Gradingd This classis available for 2018. The regular examination is held for grading.

O Course Goalsll Students are required to understand the basic theory of Open Channel Hydraulics and to learn how to apply the
basic theory to practical problemsin hydraulic engineering field including computational methods.

0 Course Topics

Theme Class number of Description

times

Guid 1 The contents of this subject are introduced showing the whole framework of Open
uidance
Channel Hydraulics with several theoretical and computational results.

Derivation of 2-D

1 Derivation procesures of plane 2-D depth averaged flow model are expalined in details.
depth averaged model

Application of singular L ) . . .
) The application of asingular point theory to water surface profile analysis for steady
point theory to water 1 ) .
. . open channel flows is explained.
surface profile anaysis

1-D analysis of The following items are |lectured: Fundamental characteristics of 1-D unsteady open
unsteady open channel 3 channel flows, Method of Characteristics, Dam break flows, Computational methods
flows for shallow water equations.

Fund tals of basic theory of numerical simulation is explained by means of finite difference method,
undamentals o
. . ) 1 finite element method, etc. Applications of these method to unsteady open channel flow
numerical simulation ) . . C . .
equations are also shown with some practical applicationsin river engineering.

Plane 2-D analysis of o )
Characteristics of steady plane 2-D flows are explained based on the method of

steady high velocity 1 .
characteristics.
flows
The following items are lectured: The propagation of a characteristic surface, the shear
Plance 2-D analysis of 3 layer instability in 2-D flow fields, the application of a generalized curvilinear
unsteady flows coordinate system to river flow computation, the application of a moving coordinate
system, etc.
Boussinesqg equation with the effect of vertical acceleration, full/partially full
Higher order theory 3 pressurized flows observed in a sewer network, traffic flow theory based on a dynamic
wave model and its application
Achievement ) L .
. . Understanding of the contents on Open Channel Hydraulicsis confirmed through the
Confirmation & 1 o
regular examination.
Feedback

O Textbook Printed materials on the contents of this class are distributed in class.

O Textbook(supplemental )]

O Prerequisite(s)d The Basic knowledge on fluid dyanamics and hydraulics

O Independent Study Outside of Class

0 Web Sites[

O Additional Information Students can contact with Hosoda by sending e-mail to hosoda.takashi.4w@kyoto-u.ac.jp.
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Civi l and Earth Resource

10F462

Coastal Wave Dynamics
gooono

O Codell 10F462 0 Course Yeard Master and Doctor Course O Term 1st term O Class day & Periodd Fri 3rd
O LocationdC1-173 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English
O InstructorC) Hitoshi Gotoh Khayyer Abbas, Eiji Harada and Hiroyuki Ikari

O Course Descriptiond 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 applicationsisillustrated. As for 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.

O Gradingd Grading is based on student’ s activitiesin lectures and written examination.

O Course Goals Goal of this course is a detailed 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
astheir engineering applications.

O Course TopicsO

Theme casnmbe Description
i The purpose and constitution of the lecture the method of the scholastic
Introduction 1 ) i
evaluation are explained.
Conservation laws of 4 Fundamentals of fluid mechanics, liner / non-liner wave theories and
fluid numerical mathematics are explained.

Several methodol ogies against free-surface wave including breaking waves
6 (i.e. VOF, MPS, SPH) areillustrated. Especially advanced approaches of MPS
and SPH are explained in detail.

Modeling of surf
zone dynamics

Introduction of ) ) ) )
Reynolds averaging models and large eddy simulation are outlined.
turbulence models

Modeling of rock ) Method for tracking of armor blocks under high waves using Distinct Element
mound dynamics Method is described.
Achievement )
) ) 1 Comprehension check of course contents.
Confirmation

O TextbookO Computational Wave Dynamics by Hitoshi Gotoh, Akio Okayasu and Y asunori Watanabe 234pp,
ISBN: 978-981-4449-70-0

O Textbook(supplemental) [0 Non

O Prerequisite(s)0 Non. It is desiarable to have knowledge about hydraulics, fluid mechanics.

O Independent Study Outside of ClassO Review fundamental items of hydraulics or hydrodynamics.
O Web Sites[]

O Additional InformationC If there are any questions, please send e-mail to the staff. This course will be offered in
2015.
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Civi l and Earth Resources

Engineering

10F267

Hydro-M eteor ologically Based Disaster Prevention

goooogon

O Codell 10F267 O Course Yeard Master and Doctor Course O Term( 1st term O Class day & Periodd Mon 3rd

O LocationdC1-191 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O InstructorD) Kaoru Takara, Eiichi Nakakita, Takahiro Sayama, Kosel Y amaguchi

O Course Descriptiond
O GradingO
O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
2
2
1
2
2
2
1
1
1

O TextbookO

O Textbook(supplemental) O
O Prerequisite(s)O
O Independent Study Outside of ClassO

O Web Sites[]

O Additional InformationC] Every two years. No classis provided in year 2018.
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Civi l and Earth Resource

10A222

Water Resour ces Systems
gooooooo

0 Codell 10A222 O Course Y eard Master and Doctor Course O TermO 1st term O Class day & Periodd Tue 1st
O LocationdC1-192 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC Hori, T.(DPRI) and Tanaka, K.(DPRI)

O Course Descriptiond Systems approach to natural and socia phenomena associated to water resources is
introduced in terms of planning and design of sustainable water resources systems.

0 Gradingd Grading is done based on examination and commitment to classes.

O Course Goals[l Deep understanding of fundamentals for systems modeling of water-related natural and social
processes and ability to perform data collection, analyses and design of sustainable water management systems.

O Course Topics

Theme Class number of Deg:”pt'on

times

Optimum design of

water resources 3
systems

desicion support for

water resources 2
management

Recent topics on
water management
Water management

practicesin the world
Land surface model

and its application to 4
water management
achievement check 1

O Textbook Not specified.
O Textbook(supplemental )0 Supplemental documents will be introduced in classes.
O Prerequisite(s)0 Fundamentals of hydrology and water resouyrces engineering.

O Independent Study Outside of ClassO Review work based on handouts and report work for issues given in the
classes are required.

O Web Sites]

O Additional InformationCl Open every two years. Not available in 2018.
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Civil and Earth Resources Engineering

10F077

River basin management of flood and sediment
goooooo

0 Codell 10F077 O Course Year Master and Doctor Course O Term( 1st term O Classday & Periodd Mon 1st
O LocationdC1-173 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC (DPRI) Nakagawa, H., (DPRI) Sumi, T., (DPRI) Takebayashi, H. and (DPRI) Kawaike, K.

O Course Descriptiond In ariver basin, various kinds of disasters such as debris flow, land slide, flood inundation,
storm surge, and etc. sometimes happen from the origin to the mouth. This lecture presents occurrence examples,
mechanisms, theory and methods of prediction and prevention/mitigation methods against those disasters. Also
this lecture mentions comprehensive management in a sediment routing system focusing on sediment management
strategy in dam reservoirs.

O Gradingd Grading is based on 2 reports out of 4 topics and attendance.

O Course Goals The goals of the class are to understand phenomena within ariver basin and to have wide
knowledge of problems of flood and sediment disasters and countermeasures against them.

O Course TopicsO

Theme clsmmbe Description
About Sabo works, sediment disasters, countermeasures against sediment
About Sabo Works 4 ] )
disasters, Sabo projects.
About Reservoir Reservoir sediment management focusing on reservoir sustainability and
Sediment 3 comprehensive management in a sediment routing system is overviewed
Management including worldwide perspective and Japanese advanced case studies.

o About the one dimensional bed deformation analysis and the sediment runoff

About basin-wide ] o
i i 4 model are introduced. Furthermore, some examples of the application of those

sediment routing .

models are introduced.

About basin-wide Flood disasters and countermeasures against them are overviewed along the
flood management history of flood management in Japan.

O TextbookO No designation. Printed materials regarding the contents of this class are distributed in class.
O Textbook(supplemental )0 Instructed in class

O Prerequisite(s)0 Fundamental knowledge of Hydraulics and river engineering

O Independent Study Outside of Class(

0 Web Sites

O Additional Information This classis held biennially and is held in 2019. Attendance is taken every time.
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Civi l and Earth Resource

10F269

Coastal and Urban Water Disasters Engineering
gooooooog

0 Codell 10F269 O Course Year Master and Doctor Course O TermOd 1st term O Class day & Periodd Wed 2nd

O LocationdC1-192 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O InstructorC T. Hiraishi, A. Igarashi, N. Yoneyama, N. Mori

O Course Descriptiond The coastal and densely populated urban areas with highly concentrated economic and
social activities and infrastructures are exposed to the threat of coastal disasters such as tsunamis, storm surges,
high waves, urban flood damage and urban earthquake disasters caused by paricular conditions associated with
their characters. This course provides the factors, examples and characteristics of coastal and urban regional
disasters, aswell as disaster prevention measures taking these factors into consideration.

O Gradingd Grading will be based on the report and achievementsin the class.

0 Course Goals1 In-depth understanding of cocepts and knowledge necessary for taking measures against disasters,

based on fundamental theories of hydraulics and structural mechanics, occurrence, propagation and deformation of
external actions caused by coastal and urban earthquake disasters, as well asinformation on the past disaster and
damage examples.

0 Course Topics

Theme casmmbere Description
Outline of coastal 1 Introduction of coastal and urban disasters will be lectured. The type and cause
and urbarn disasters of coastal and urban disasters will be explained for sequential lectures.
Modeling of tsunami, The fundamental physics and governing equations of tsunami, storm surge and
storm surge and 3 ocean waves will be described and applications and historical events will be
waves explained in detail.

) Characteristics of historical tsunamis, storms surges and coastal erosion will be
Reduction of coastal

i 3 presented with countermeasures by engineering approaches. Reliability design
disasters for coastal structures will be explained following Japanese standard.
Earthquake disaster Review of recent earthquake disastersin urban areas in Japan and other
in urban areas ! counries
Prediction of
regional damage due Fundamental principles of regional damage prediction for scenario earthquakes
to earthquake and 3 and tsunami events
tsunami

1
2
) Submission of reportsto integrate the idea of prevention and reduction of
Achievement i . .
] 1 coastal and urban disasters, to evaluate students' achievementsin
Evaluation

understanding of the course material.

O Textbook Not specified. Hand-outs and research papers are distributed when necessary.

U Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of Class[] The methodology and idea developed in the lecture should be explored by
relating your own field of research.

O Web Sites

O Additional InformationO
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Civil and Earth Resources Engineering

10F466

Basin Environmental Disaster Mitigation
goooooo

O Codeld 10F466 [0 Course Y ear(l Master and Doctor Course 00 Term 1st term O Classday & Periodd Mon 3rd O LocationO
O Credits] 2 0O Restriction] No Restriction 0 Lecture Form(s)O Lecture 00 Languagell Japanese

O Instructor) Masaharu FUJITA(DPRI), Tetsuya HIRAISHI(DPRI), Yasuhiro TAKEMON(DPRY), Y asuyuki BABA(DPRI),

O Course Descriptiond In a concept of the environmental disaster prevention, an idea that the disaster prevention could provide
continuously the environmental benefitsis contained as well as an idea of preventing the environmental deterioration. In this
lecture, an environment system formation function of a debris flow, aflood, an ocean wave is explained. Also their values as
natural reseouces are discussed. Theinfluence of structural countermeasures on the environemt conservation is evaluated from
this point of view. A new idea of disaster prevention isintroduced considering the function of the natural impacts and the value
of the natural phenomena as resources is discussed. Also a new method for baisn management is introduced.

O Gradingd Presentation, Discussion and Report

O Course Goalsl The course goal isto understand a concept of the basin management balanced between disaster prevention and
environment conservation based on the sediment transport hydraulics and the ecology.

0 Course Topics

Theme Class number of Description

times

First of all, aconcept of the environmental disaster prevention isintroduced. The

Introduction of the utilization of flood plains as agricultura land and the history of rivers with bed above

environmental disaster 3 ground and so on are introduced, and the relation between the human being and riversis

prevention explained. A method to balance the sustained resources use with disaster prevention is
discussed.

. A role of the disturbance in maintaining of the structure and function of the basin scale
Basin sacle ecosystem . ) .
funct 3 ecosystem is explained. For example, arole of the natural phenomenon such as adebris

unction
flow, aflood inundation is explained.

The actual situation of the coastal erosion in our country and the causes are explained.

i Then, the problems on disaster prevention, environment conservation and utilization in
Coastal disasters and

. O coastal areas are introduced. Technology development to solve these problemsis
environment

introduced. Also, the relation between environment in river mouth and river basinis
discussed.
Sediment hazards give a big impact to river environment as well as the human beings.

Sediment disasters and

] 2 As one of the sediment hazards landslides are taken up and the occurrence mechanism

environment _ _
is explained.
Sediment management The basin scal e sediment management is carried out for the purpose of safety,
with consideration of 5 appropriate utilization and environmental conservation. Actual sediment management
environment and the realted researches are introduced. A concept, new ideas and new technology are
conservation discussed.
Evaluation of . . o
O Students confirm the proficiency level in this lecture.

proficiency level

O Textbook None.

O Textbook(supplemental )1 None.

O Prerequisite(s)d Hydraulics, River Engineering, Coastal Engineering, Sediment Transport Hydraulics, Ecology
O Independent Study Outside of Class[]

O Web Sites]

O Additional Informationd This lecture is open every 2 years and open in 2018.



Civi l and Earth Resource

10F011

Computational Fluid Dynamics
goooono

0 Codeld 10F011 O Course Year(l Master and Doctor Course 00 TermO 2nd term O Class day & Periodd Mon 4th
O LocationdC1-172 O Creditsd2 O RestrictionCINo Restriction O Lecture Form(s)dLecture O Languagel English
U InstructorC Satoru Ushijima, Hitoshi Gotoh, Abbas K hayyer

O Course Descriptiond Computational Fluid Dynamics (CFD) is largely developed according to the progress of
computer technology in recent years. It is the powerful and effective technique to predict the various fluid
phenomena, which show the complicated behaviors due to the non-linearity and other conditions. This course
provides the dynamics of fluids and eddies as well as the discretization and numerical techniques, such asfinite
difference, finite volume and particle methods.

O Gradingd The grading will be based on homework assignments.
0 Course Goals[1 Course goal isto understand the basic theory and numerical techniques for CFD.

O Course TopicsO

Theme Class number of De&”p“on

times

The course introduces the MAC algorithm, which is generally used for
incompressible Newtonian fluids on the basis of finite difference and finite
volume methods (FDM and FVM). The outline of numerical methods is also
discussed for parabolic, hyperbolic or elliptic partial differential equations, in

computational
method for 7

incompressible fluids , . . .
terms of the numerical stability and accuracy. Homework will be assigned

each week.
To simulate violent flow with gas-liquid interface which is characterized by

fragmentation and coalescence 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

Particle method - , ) S ] )
] MPS(Moving Particle Semi-implicit) methods, are explained. Particle method

basic theory and 7 . o . . . . o

, is superior in robustness for tracking complicated interface behavior, while it

Improvements . . . .
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 thislecture, the state-of-the-art of accurate particle
method is also described.
Discuss the contents of al classes and assignments. The details will be

Feedback 1

introduced in the course.

U Textbookd No textbook assigned to the course

O Textbook(supplemental )0 Recommended books and papers will be introduced in the course.

O Prerequisite(s)0 Basic knowledge of fluid dynamics, continuum mechanics and computational technique
O Independent Study Outside of ClassO

0 Web Sites

0 Additional Information
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Civil and Earth Resources Engineering

10F065

Hydraulic Engineering for Infrastructure Development and M anagement
goooooo

O Codell 10F065 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Tue 3rd

O LocationdC1-117 O Creditsd2 O RestrictionCINo Restriction O Lecture Form(s)OLecture O Languagell English

O InstructorCHosoda Takashi, Toda Kelichi, Gotoh Hitoshi, Tachikawa Y asuto, Kisihida Kiyoshi, Ichikawa Y utaka,
Onda Shinichiro,Harada Eiji, Sanjou Michio, Khayyer Abbas and Kim Sunmin,

O Course Descriptiond This lecture picks up various water-related problems and provides their explanation and
solution methodology related to hydrodynamic and hydrological infrastructure improvements, maintenance,
disaster prevention against flood and damage of water environment, interweaving several leading-edge cases in the
real world. Turbulent flow and CFD, sediment transport system and design/planning of hydraulic structure are
described on the basis of the integrated management of river-and-coast systems with sediment control and these
relationship with infrastructure improvement. Perspective from the viewpoint of public environmental

infrastructure on water environment is presented.

O Gradingd Grading is based on students activities in lectures and reports.

O Course GoalsO Students learn about case-based practical solutions against various problems related to hydraulic
engineering, and students acquire academic preparation of how to approach to public environmental infrastructure

on water area.
O Course Topicsl
Theme clsmmbe Description
i The purpose and constitution of the lecture, the method of the scholastic
Introduction 1 ) )
evaluation are explained.
Hydraulicsin Several problems and exciting topics related to hydraulics in open-channel

open-channel flows flows are discussed with advanced practical examples.

Introduction of flood disasters during a few decades in the world, flood control

River basin o ) i )
3 planning in Japan, Economic evaluation and analysis of people’ s awareness
management o _ _ _
to river improvement projects with dam construction.
Several problems and their solution methodology against sediment transport
Beach erosion 3 processin coastal zone are explained. Advanced approaches for sediment

control are overviewed.

Rainfall-runoff ) . - .
Water resources issues related to rainfall-runoff prediction and hydrologic

prediction and 3 i i , )
, . design are discussed with advanced practical examples.
hydrologic design
Numerical
simulation for Recent numerical simulation development and related state-of-the-art
Hydraulic technologies are overviewed.
engineering
Achievement Comprehension check of course contents.The exercises to the given subjects
Confirmation are performed.

O TextbookO Non

O Textbook(supplemental )T Non

O Prerequisite(s)0 hydraulics, fluid mechanics, river engineering, coastal engineering, hydrology, etc.
O Independent Study Outside of ClassO

O Web Sites] Non

O Additional InformationC) Non
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Civi l and Earth Resource

10F100
Applied Hydrology

gooon

0O Coded 10F100 O Course Y eard Master and Doctor Course 00 TermO 1st term O Class day & Periodd Wed 4th
O LocationdC1-173 O Creditsd2 O RestrictionCINo Restriction O Lecture Form(s)OLecture O Languagell English
O Instructord Hori(DPRI), Sumi(DPRI), S.Tanaka(DPRI), Takemon(DPRI), K.Tanaka(DPRI), Kantoush(DPRI)

O Course Descriptiond Applied and integrated approach to the problems closely related to the water circulation
system, such as floods, droughts, water contamination, ecological change, and socia changeisintroduced mainly
from the hydrological viewpoint with reference to water quantity, quality, ecological and socio-economic aspects.
In the course, several 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 evaluation is
learned through the lectures’  description and also investigation and discussion among the students.

0 Gradingd Grading is based on student activitiesin lectures, presentation and reports.

0 Course Goalsd To obtain fundamental Knowledge and skillsto perform problem definition, survey amd
countermeasure design on problems about water use, water hazard mitigation and water environment.

O Course TopicsO

Theme camnmbere Description
Water disasters and Risk assessment of water disasters, countermeasures and adaptation design,
risk management 2 wataer disasters and human security
Reservoir Systems Reservoir system and its environmental impacts, Sustainable management of
and Sustainability 2 reservoir system
Hydrological 3 Basic theory and application of Hydrological Frequency Analysis, which isthe
Frequency Analysis basis for hydrologic design.
Land Surface ] o

2 Modelling of land surface processes, Application of land surface model

Proceses
Hydrological

Design and management of hydrological measurement system in large river
M easurements of 2 )
) ) basins
Large River Basins

Ecohydrological management of habitatsin river ecosystems, Ecohydrological
Hydro-eco Systems 2 o
management of biodiversity in wetland ecosystems

Presentation and . . :
i i 2 study and exersize for given topics
Discussion

O TextbookO Printed materials on the contents of this class are distributed in class.
O Textbook(supplemental) 0 None
O Prerequisite(s)0 Elementary knowledge of hydrology and water resources engineering.

O Independent Study Outside of Class[] Review work based on handouts and report work for issues given in the
classes are required.

O Web Sites]

0O Additiona Informationd
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Civil and Earth Resources Engineering

10F103
Case Studies Har monizing Disaster M anagement and Environment

Conservation
goooooogo

O Codel] 10F103 O Course Y ear(l Master and Doctor Course [0 Term( 1st term [ Class day & PeriodC Mon 4th
O LocationC1C1-191 O Creditsl)2 O RestrictionC]No Restriction O Lecture Form(s)O0Relay Lecture O LanguagelEnglish
O Instructord H.  NAKAGAWA(DPRI), E. NAKAKITA(DPRI), N. MORI(DPRI), T. SAYAMA(DPRI), K.

YAMAGUCHI(DPRI)

O Course Descriptiond 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 dial ogue about effective measures
for reducing negative environmental impacts and serious disasters.

O GradingO Considering both the number of attendances and the score of final test at the end of the semester.

O Course Goals[] 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 theregional characteristics.
O Course Topics

Theme casmmberet Description

Introduction 1 Introduction
Heavy rainfall and i , .

) 3 Heavy rainfall -using radar nowcasts and climate change
climate change
Flood disaster
prevention and the 2 River environment and disaster
environment

Coastal hazards and
climate change
Water disaster and
climate change
Extreme weather and

Climate change and impact assessment/adaptation on coastal environment

3 Hydrological processes and water disaster predictions

) 3 Heavy rainfall -prediction of severe storm
climate change

O Textbook[ No particular textbook for this course. Necessary documents and literature introduction are provided in the
class room from time to time.

Lecture material for Coastal disasters due to tsunamis and storm surges
http://urx3.nu/t4sq
http://urx3.nu/t4sA
http://urx3.nu/t4sC
O Textbook(supplemental)O Some literature would be introduced by professors.
O Prerequisite(s)C0 No special knowledge and techniques are necessary, but requires reading, writing and discussing in
Englishin the class.
O Independent Study Outside of ClassOl No specific requirement for independent study. Collect information broadly

regarding environment and disaster related topics.
0 Web SitesO
O Additional InformationC] Contact Associate Professor Mori at <mori.nobuhito.8a@kyoto-u.ac.jpp> if you have any

query.
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Civi l and Earth Resource

10F106

| ntegrated Disasters and Resour ces M anagement in Water sheds
goooono

0 Codell 10F106 O Course Year Master and Doctor Course O Termd 2nd term O Classday & Periodd Mon 1st

O Locationd Katsura Campus, Ujigawa Open Laboratory O Creditsd 2 O Restrictiond

O Lecture Form(s)Od Lecture and Exercise O Languagel English

O Instructor(] Masaharu FUJTA(DPRI), Tetsuya HIRAISHI(DPRI), Nozomu YONEYAMA(DPRI), Kenji
KAWAIKE(DPRI), Hiroshi TAKEBAY ASHI(DPRI), Yasuyuki BABA(DPRI),

O Course Descriptiond Mechanism 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 is also introduced. This lecture will be open at Katsura Campus and Ujigawa Open
Laboratory.

O Gradingd Presentation, Discussion and Report

O Course GoalsO 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.

0 Course TopicsO

Theme Class number of De&”pt'on

times

Introduction 1 Contents of this lecture are explaned.
We review urban floods from the viewpoint of river basins, flood causes, and

i features, together with the results of recent studies. Based on these studies, we
Urban flood disaster ] ] ] )
propose comprehensive measures against urban floods, including underground

manegemnet inundations. In addition, we discuss on prediction methods of the tsunami
disaster in urban area.

Flood disaster ) Prevention / mitigation measures against flood disasters and flood prediction

management methods are explained as well as examples of recent flood disasters in Japan.

i i Showing the problems on sediment disasters and sediment resources, | explain
Sediment disaster ) _ . .
2 an integrated sedimnet management system both for sediment disasters and

management )
sediment resources.
. Coastal erosion and tsunami hazard become remarkable in these daysin
Coastal disaster i o
2 Japanese coast. In alecture, we discuss on characteristics of such coastal
management )
disasters.

Exercise on flood . . . . - .
Experiment and analysis on debris flows, riverbed variation and flooding at

disaster at Ujigawa O 3 o ]
Ujigawa Open Laboratory, Fushimi-ku, Kyoto city.
Open Laboratory
Evaluation of ) o o
0 Students confirm the proficiency level in thislecture.

proficiency level

O Textbookd None

O Textbook(supplemental) [0 None

O Prerequisite(s)0 Hydraulics, River Engineering, Coastal Engineering, Sediment Transport Hydraulics
O Independent Study Outside of Class(

0 Web SitesD

O Additional InformationO
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Civil and Earth Resources Engineering

10F025

Geomechanics
ggoono

O Codell 10F025 O Course Yeard Master and Doctor Course O Termd 1st term O Class day & Periodd Mon 2nd
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC Mamoru Mimura,Sayuri Kimoto,

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

0 Gradingd Final examination (70) and hormeworks,class performance (30)

O Course Goals(l The objectives of this course are to understand the basics of geomechanics, and the advanced
theories.

O Course Topics

Theme camnmbere Description
Deformation of 1 Mechanical property of geomaterials, critical state soil mechanics, Failure
geomaterils criteria, modelling of geomaterials (by Prof.Mimura)
Field equations and ) Framework and field equations for contiuum, stress-strain ralations for soils,
constitutive model elastic model, elasto-plastic model, plasticity theory (by Prof.Mimura)
elasto-plastic 3 Constitutive model for geomateria's, elasto-plastic model, Cam clay model (by
congtitutive model Prof. Mimura)

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

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

) ) ) Liquefaction of sandy soil, Damage and failure due to liquefaction, Remedial
Liquefaction of soils 2

measures for liquefaction (by Assoc.Prof. Kimoto)

Confirmation of
achievement

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

O Textbook(supplemental )00 An elasto-viscoplastic constitutive model, Fusao Oka, Morikita Publishing (in
Japanese)

O Prerequisite(s)0 Soil mechanics, Fundamentals of continuum mechanics
O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Civi l and Earth Resource

10K016

Computational Geotechnics
goooono

0 Codell 10K016 O Course Y eard Master and Doctor Course O Termd 2nd term O Class day & PeriodO Fri 2nd
O Locationd C1-172 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture, Exercise
O Languagel English O InstructorO Sayuri Kimoto, PIPATPONGSAO Thirapong

O Course Descriptiond The course provides students with the numerical modeling of soils to predict the behavior
such as consolidation and chemical transport in porous media. The course will cover reviews of the constitutive
models of geomaterials, and the development of fully coupled finite element formulation for solid-fluid two phase
materials. Students are required to develop afinite element code for solving boundary valueproblems. At the end
of the term, students are required to give a presentation of the results.

O Gradingd Presentation and home works

O Course Goals Understanding the numerical modeling of soils to predict the mechanical behavior of prous
media, such as, deformation of two-phase mixture and chemical transportation.

O Course TopicsO

Theme clsmmbe Description

Guidance and 1 Fundamental concept in continuum mechanics such as deformation, stresses,
Introduction and motion.
Governing equations Motion, conservation of mass, balance of linear momeutum for fluid-solid
for fluid-soid 2 two-phase materials. Constitutive models for soils, including elasticity,
two-phase materials plasticity, and visco-plasticity.
Ground water flow
and chemical 5 Chemical transport in porous media, advective-dispersive chemical transport.
transport

The virtual work theorem and finite element method for two phase material are
Boundary value ) , ] ] o

described for quasi-static and dynamic problems within the framework of
problem, FEM 5 . _ . I o

i infinitesimal strain theory. Programing code for consolidation analysisis

programming

presented.
Presentation 2 Students are required to give a presentation of the resullts.

O TextbookO Handout will be given.

O Textbook(supplemental)O

O Prerequisite(s)0 Fundamental geomechanics and numerical methods
O Independent Study Outside of ClassO

O Web Sites

0 Additional Information
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Civil and Earth Resources Engineering

10F238

Geo-Risk Management
goooooooood

0O Codeld 10F238 0O Course Y ear Master and Doctor Course 00 TermO 1st term O Class day & Periodd Mon 4th
O LocationdC1-172 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English
O InstructorQ] Ohtsu

O Course Descriptiond This lecture aims to provide interdisciplinary knowledge associated with geo-risk
engineering, the topics of risk analysis focusing on geotechnical structures. In detail, the contents of lectures
consist of following topics: Introduction to risk analysis, Mathematical background of geo-risk evaluation,
Examples of risk evaluation mainly focusing on slopes and Risk management on road slopes.

O Gradingd Attendance(10%), Report(30%), Examination(60%)
O Course GoalsJ

O Course Topics

Theme casmmbere Description
) Guidance
Guidance 1 ]
Introduction of Geo-Asset Management
Basic 5 Basics of Risk Analysis(3)
Probability theory 8 Evaluation of Slope Risk
Feed back 1 Feed back

O TextbookO Hiroyasu Ohtsu, Project Management, Corona Publishing, 2010. (in Japanese)

O Textbook(supplemental )00 C. Chapman and S. Ward, Project Risk Management, John Wiley & Sons, 1997.
R. Flanagan and G. Norman, Risk Management and Construction, Blackwell Science
V.M. Malhotra & N.J. Carino, CRC Handbook on Nondestructive Testing of Concrete, CRC Press, 1989.

O Prerequisite(s)0
O Independent Study Outside of ClassD
O Web Sites[]

O Additional InformationC Addtional information is available by visiting the following professors. A ppointment
shall be made in advance by e-mail.
ohtsu.hiroyasu.6n@kyoto-u.ac.jp
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Civi l and Earth Resource

10F241

Construction of Geotechnical I nfrastructures
go0oooogooooo

O Codell 10F241 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Fri 1st

O LocationdC1-171 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O Instructor0 Kimura, Kishida

O Course Descriptiond 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.

O Gradingd Attendance and Report (20 %), Examination (80 %)

O Course GoalsO To learn to the advanced construction technology and to propose the project and design through
the advanced construction technology.

O Course Topicsl

Theme less number of Description

times

Guidance,

Introduction of

construction of 1 Guidance, Introduction of construction of geotechnical infrastructures
geotechnical

infrastructures

Geo-investigation

Introduction of the advanced geo-infestation and survey techniques.

and survey 2 . . . .
] Explanation of inversion theory and technique.
techniques
Introduction of NATM for construction of tunnel and underground cavern. In
Auxiliary mthods of ) addition, the role of auxiliary methods, auxiliary method for safety in tunnel
mountain tunnel constreution, axiliary methods for preservation of the surrounding environment

are explained
Introduction of the constitutive law of rock material and rock physics (pressure

Rock physicsand its . . D . .
2 solution) and its application fields, such as special projects of underground

applications i
space, namely, nuclear waste disposal, and Carbon Capture and Storage.
Field visit or special Visit the construction field or invite special lecture who is the expert engieer
lecture ! on the construction of geotechnical infrastructures.
Foundation 2 Design and construction of piles foundation and steel pipe sheet piles
Culvert 2 Design and construction of box type and arch type culverts
Retaining wall 2 Design and construction of retaining wall
Examination of
understanding !
O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0 Soil mechanics, Rock mechanics

O Independent Study Outside of ClassD

O Web Sites]

O Additional InformationC 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



Civil and Earth Resources Engineering

10F405

Fundamental Geofront Engineering
gooooooooo

0 Codel 10F405 O Course Year(l Master and Doctor Course 0 TermO 1st term O Class day & Periodd Tue 1st O LocationO C1 Jin-Yu Hall
O Creditsd 2 0 RestrictionT No Restriction O Lecture Form(s)0 Lecture O Languagell English
O Instructord Prof. Mamoru MIMURA, Prof. Makoto KIMURA, Assoc. Prof. Y osuke HIGO
0 Course Description This course deals with near-surface quaternary soft soil deposits that are the most important in the engineering sense.
Physical properties and the mechanical characteristics of partially saturated and fully saturated soils are explained, and then various problemsin
terms of disaster prevention and infrastructure construction are discussed.
0 Gradingd Performance grading will be provided based on examination. Attendance and quality of assigned reports, etc. are considered.
0 Course Goa sl The aim of this course is to understand engineering problems and their mechanical background in the following points:
- Physical properties and mechanical characteristics of quaternary soft soil deposits and relevant engineering problemsin terms of disaster
prevention
- Fundamental's of unsaturated soil mechanics and engineering problems of earth structures in terms of disaster prevention
- Concepts of innovative underground foundations and structures and engineering problems during construction
0 Course Topics
Theme Class number of Description

times

Outline of the course, . . ) . '
Introduction to quaternary deposits. Types and mechanisms of geotechnical disasters relevant to

introduction to quaternary 1 .
. quaternary deposits.
deposits
. . Geo-informatic database and its application to modelling soft aluvial soils, liquefaction hazard
Geo-informatic database 1
map, €tc.
Evaluation of subsurface 1 Scheme to eval uate subsurface structures using Geo-informatic database including boring logs,
structure based on GID geophysical exploration, geological structures. Application to Kyoto basin is given.
Evaluation of liquefaction Evaluation of liquefaction for near-surface sand deposits using Geo-informatic database is
for near-surface sand 1 explained. Applications to the 1995 Hyogo-ken Nanbu Earthquake and the 2011 Off the Pacific
depoits Coast of Tohoku Earthquake are given, through which open questions are discussed.

Deformation characteristics and stability of soft clay deposits and their evaluation methods are
Problems of soft clay ) ] o ]
p it 1 explained, e.g., effectiveness and limitation of ground improvement, long term settlement problem,
0sits
P and case histories of large scale reclamation.

Concept of innovative

1 Citizen-participate-type renovation technique for unpaved roads using sandbags.
underground structures
Concept of innovative . . .
1 New construction method of embankments using consecutive precast arch culvert.
underground structures
Concept of innovative 5 Technical problems of steel pipe sheet pile. Development of consecutive steel pipe sheet pile and
underground structures its application.
Outline of earth structures,
Unsaturated soil 2 Roles of earth structures as an infrastructure. Unsaturated soil mechanics.

mechanics

Damage of earth structures

. Case examples and their mechanisms of the damages of earth structures caused by rainfall and
caused by rainfall and 1

earthquake.

earthquake
Methods to evaluate and
improve stability of earth . . .

. 1 Design methods of earth structures and their problems are outlined.
structures subjected to
rainfall and earthquake
Sitevisit 1 Visit construction site relevant to the issues of this course.
Evaluation and feedback 1 Evaluation of achievement by examination, and its feedback.

O TextbookO Handout will be distributed.

O Textbook(supplemental ) References are indicated in the handout.

O Prerequisite(s)0 Undergraduate courses in geology, geotechnical engineering, and soil mechanics.
O Independent Study Outside of Class

0 Web Sitesl]

O Additional Informationd



Civi l and Earth Resource

10A055

Environmental Geotechnics
gooogg

O Codeld 10A055 0 Course Year(l Master and Doctor Course OO Term 1st term [ Class day & PeriodCl Mon 1st

O Locationd C1-192 / Engineering Bldg.No.8 Kyodo No.1 (Y oshida Campus) O Creditsd] 2 O Restrictiond No Restriction

O Lecture Form(s)O Lecture O Language Japanese/English O InstructorC) Takeshi Katsumi,Toru Inui,

O Course Descriptiond 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.

O Gradingd Continuous assessment including attendance, some assignments, and final report

O Course Goals Students should understand the geotechnics to solve the following geoenvironmental issues; soil &
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.

O Course Topicsl

Theme C'ast?;lba of Description
i Introduction to Environmental Geotechnics, including goals, outline and grading policy

Introduction 1
of the course
Functions and structures of waste containment facilities

Waste geotechnics 34 Geotechnics on the liner system (Geosynthetics, clay liner, Leachate collection layer)
Post-closure utilization of waste landfill
Behaviors of contaminants in subsurface

Remediation 34 Mechanisms of soil and groundwater contamination

geotechnics Remediation of soil and groundwater contamination

Case histories

Geo-environmental
issues related to

. M echanisms and remediation of geoenvironmental problems and geo-disasters caused
construction works, .
. 2-3 by construction works
global environmental ) ] )
Geoenvironmental issues caused by the 2011 East Japan Earthquake and Tsunami

issues, and natural
disasters

) Engineering properties of recycled materials in geotechnical applications (Incineration
Reuse of wastesin ) )
. ashes, coal ash, surplus soils, dredged soils)
geotechnical 34 ] ] o
L Geoenvironmental impact assessment and control of waste utilization
applications o
Case histories

Presentation and ] ] ) )
i . 2-3 Student presentation, discussion, and summary on above topics
discussion

O Textbook Not specified.
Several technical papers related to the course will be distributed.

O Textbook(supplemental )0 Geoenvironmental Engineering (Kyoritsu Shuppan Publishing, ISBN: 9784320074293)
Handbook of Geoenvironmental Engineering (Asakura Publishing, ISBN: 9784254261523)
Introduction to Environmental Geotechnics (Japanese Geotechnical Society, |ISBN: 9784886444196)

O Prerequisite(s)d Having knowledge on soil mechanics and geotechnical engineering at bachelor level is preferable, but not
requirement.

O Independent Study Outside of Classl

O Web Sites]

O Additional InformationC]
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Civil and Earth Resources Engineering

10F109
Disaster Prevention through Geotechnics
goooono
0 Codeld 10F109 O Course Y eard Master and Doctor Course O Termd 2nd term O Class day & Periodd Mon 2nd
0 LocationdC1-117 O Creditsd2 [0 RestrictionCINo Restriction O Lecture Form(s)CLecture O LanguagellEnglish
O Instructor) Ryosuke Uzuoka and Kyohei Ueda

O Course Descriptiond The lecture covers nonlinear continuum mechanics and dynamic three-phase analysis of
ground and geotechnical structures. In particular, the lecture covers the geo-hazards mechanism and prediction of
failure modes, and mitigation measure against geo-hazards. The lecture ranges from fundamental mechanics of
granular materials to numerical simulation.

0 Grading Based on reports to exercises and attendance.

O Course Goals Successful students will have the ability to initiate their own research work on geo-hazards based
on the solid understanding of the mechanics of granular materials and numerical analysis.

O Course TopicsO

Theme Class number of Deg:”pt'on

times

Introduction to the course (objectives, contents, and grading procedure)
Introduction 1 - Geo-hazards induced by heavy rain and earthquake
- Application of numerical analysisto predict the geo-hazards

Nonlinear continuum mechanics 1
Nonlinear continuum - Vector and tensor algebra
mechanics 1 - Kinematics (motion and strain tensors)
- Concept of stresstensors
Nonlinear continuum mechanics 2

Nonlinear continuum - Balance Principles
mechanics 2 - Objectivity and stress/strain rates
- Constitutive laws
Fundamentals of numerical analysis for geo-hazards

Fundamentals of ]
) ) - Balance eguations
numerical analysis 4 o )
- Constitutive equations
for geo-hazards )
- Numerical method
Applications of Applications of Numerical analysis for geo-hazards
Numerical analysis 4 - Liquefaction
for geo-hazards - Landdlide

O TextbookO Handouts

O Textbook(supplemental)[1 Gerhard A. Holzapfel: Nonlinear Solid Mechanics: A Continuum Approach for
Engineering, Wiley.
Javier Bonet, Antonio J. Gil, Richard D. Wood: Nonlinear Solid Mechanics for Finite Element Analysis: Statics,
Cambridge University Press.

O Prerequisite(s)0

O Independent Study Outside of ClassD

O Web Sites

O Additional InformationO
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Civi l and Earth Resource

10F203

Public Finance
goood

0O Coded 10F203 0O Course Y ear Master and Doctor Course 00 TermO 1st term O Class day & Periodd Mon 4th
O LocationdC1-173 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English
O InstructorC) Kobayashi, Matsushima,

O Course Descriptiond The concept of public finance will be taught based upon the framework of Macro
economics.

0 Gradingd Final Exam: 60-70%
Mid-term Exam and Attendance: 30-40%

0 Course Goals[1 Understand the concept of public finance

O Course Topics

Theme camnmbere Description
Introduction 1 Explain the outline of this course
GDP and Circular i ) _ N
Explain about the circular flow model of macro economics and the definition
flow model of macro 2
. of GDP
economics
Input Output Table
and General 2 Explain about the input-output table and its role on general equilibrium model
Equilibrium Model
ISLM Model 2 Explain about I1S-LM model to analyze both goods market and money market
International i . i )
. 2 Explain about the international account balance and |S-LM model with trade
Economics
AD-AS Modé 2 Explain about AD-AS model which analyze the mid term
Economic Growth ) Explain about economic growth model in which long term economic growth is
Model analyzed
Summary 1 Summarize classes and check whether students could achieved its goal.
feedback 1 Accept feedback from students
O TextbookO

O Textbook(supplemental) [0 Dornbusch et al., Macroeconomics 13rd edition, Mcgrow-hill, 2017
isbn9781259253409

O Prerequisite(s) Basic Microeconomics
U Independent Study Outside of ClassO
O Web SitesO will be notified in the first class.

0 Additional Information
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Civil and Earth Resources Engineering

10F207

Urban Environmental Policy
goooooo

0 Codeld 10F207 O Course Yeard Master and Doctor Course O Termd 1st term O Class day & Periodd Mon 2nd
O LocationdC1-173 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O Instructor Ryoji Matsunaka

O Course Descriptiond This lecture aimsto learn urban environmental policy and its fundamental theory and
methodol ogy to solve socia and environmental problems that occur in urban area as well as to understand the
structure of these problems.

O Gradingd evaluation by commitment, tests, reports and examination

0 Course Goals1 to understand the structure of social and environmental problems in urban area and urban
environmental policy, its fundamental theory and methodol ogy to solve the problems

O Course Topics

Theme casmmbere Description
Outline 1
Structure of urban Expansion of urban areas, Increase of Environmental impact, Making compact
problems 3 cities
Basic theory of
transportation and 2 Downtown activation, Road space re-allocation, Pedestrianisation
environment
Road traffic and Characteristics of traffic modes, Light Rail Transit, Bus Rapid Transit,

2
Public transportation Mobility Management
Fundamental theory

for measurements of 3 Utility, Equivalent Surplus, Compensating Surplus
environmental values
Methodology to . . .
Travel Cost Method, Hedonic Approach, Contingent Vauation Method,
measure 3

i Conjoint Analysis
environmental values

Summary 1

O Textbookd No textbook

O Textbook(supplemental) O

O Prerequisite(s)0 basic knowledge of public economicsis required
O Independent Study Outside of Class(

0 Web Sites

0O Additiona Informationd



Civi l and Earth Resource

10F219

Quantitative Methods for Behavioral Analysis
gooono

0 Codell 10F219 O Course Yeard Master and Doctor Course O TermO 1st term O Classday & Periodd Mon 5th
O LocationdC1-192 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O Instructord) Satoshi Fujii,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
1
3
3
3
3
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Civil and Earth Resources Engineering

10F215

Intelligent Transportation Systems
goooono

0 Codel] 10F215 O Course Y ear Master and Doctor Course O Term 2nd term O Classday & Periodd Fri 2nd O Locationd C1-173

O CreditsD 2 O RestrictionCI No Restriction O Lecture Form(s)0 Lecture O Languagel Japanese O Instructord N. Uno and T. Y amada

O Course Descriptiond This class provides you with the outlines of engineering methodology with information and communication
technology asits 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.

O GradingO Final report: 45%, Mid-term report: 45% and Mark given for class participation: 10%

0 Course Goalst Goal of this classisto cultivate basic and critical abilities of students for implementing effective traffic and
transportation management using I TS (Intelligent Transportation System).

O Course TopicsO

Theme C'a&t?;lba of Description

Basics for Transportation 1
Network Analysis
Estimation of OD Traffic
Volume using Observed 1
Link Traffic Counts
Analytical Approaches
Based on Transportation 4
Network Equilibrium
Outlinesof ITS 1
Traffic Management for )
Enhancing Efficiency
Innovative Approaches
for Data Collection 1
Using ICT
Application of ITS for 1
Enhancing Traffic safety
Travel Demand
Management and 2
Congestion Charging
Application of Traffic )
Simulation
Feedback of evaluation
of report examination to 1
students

1

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)

O Independent Study Outside of ClassO
0 Web SitesO

0 Additional InformationO
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Civi l and Earth Resource

10A805

Remote Sensing and Geogr aphic Information Systems
gooooooooooobooooogd

0 CodeJ 10A805 [ Course Yeard Master and Doctor Course 0 TermO 1st term O Classday & Periodd Tue 2nd O Locationd C1-117 O Creditsd 2

0 Restriction0) No Restriction 0 Lecture Form(s)0 Lecture & Exercise U Languagell Japanese [ Instructord Nobuhiro Uno and Junichi Susaki

[ Course Description Geoinformatics is the science and technologies dealing with spatially distributed data acquired with remote sensing, digital photogrammetry,
global positioning system, etc, to address the problems in 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 awide areawithin a short time, and thusit is now widely used in construction and management of civil infrastructure. GIS is a technique 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 GI S via applications presented by the exercises of remote sensing and lectures of GIS.

0 Gradingd Grading is based on the achievements in exercise and assignments.

[ Course GoalsO Students understand the basic theory and acquire the basic techniques of remote sensing for observation and analysis of environmental changes,
disaster effects and human activities in urban areas.C] And, they understand the basic theory and applications of GIS.

[ Course TopicsT

Theme Class number of Description
times

The principle of Light detection and ranging (LiDAR) and the method to generate digital surface model (DSM)

Object extration and landscape . . L . . . .
1 from point clouds are explained. As applications of LiDAR data, methods to extract objects by using geometric

analysis from LiDAR data . o .
features and estimate landscape indices are introduced.

(Exercise) Field measurement

. ) 2 Field measurement by using LiDAR is conducted in Katsura Campus.
by using LiDAR
(Exercise) Co-registration of
LiDAR dataand its 1 LiDAR data are co-registered and its accuracy is assessed.
assessment
(Exercise) Vegetation
extraction from LiDAR data 1 Vegetation is extracted by using scattergram of point clouds. Green space ratio from an arbitrary viewpoint is
and green space ratio calculated, and the vegetation landscape is assessed.
estimation
Basic terms on electromagnetic radiation including radiation and reflection are introduced, and calculation of
Satellite remote sensing 1 suface reflectance and temperature is explained. In addition, principles and applications of visible and infrared
sensors are introduced.
(Exercise) Vegetation
coverage ratio estimation from 1 Vegetation index is calculated from an optical satellite image, and vegetation coverage ratio is estimated.
satellite images
Introduction to GIS 1 Structure of GIS (Geographic Information System) and its utilization for spatial analysis are outlined.
GlIS and Network Analysis 1 Basic idea of network structure, evaluation indices and methods of network analysis are explained.
GlSand Spatial Correlation 1 Focusing on spatial correlation analysis useful for developing spatial model, regression analysis and spatial auto
Analysis correlation analysis are explained.
Classification Method of 1 Classification method of spatial attribute is explained in order to classify the target area using attribute
Spatial Attribute informationin GIS.
Transportation Big Data . . . Lo R L
) . The changes in transportation observation led by progress of location identification technologies is stated. In
Collected by Mobile Objects 1 . o . . . . .
) o addition, utilizations and issues of big data in transportation are explained.
Observation and Its Utilization
Realization of Smart City and 1 The concept of Smart City and corresponding projects are introduced, and utilization and issues of big data for
Big Data Utilization smart city are explained.
. Analysis methods to utilize information of big data are explained. Especialy, multivariate analysis and machine
Analyses of Big Data 1 . .
learning are outlined.
Assessment of understanding 1 Assess students’ understanding levels

0 TextbookO
0 Textbook(supplemental ) - Junichi Susaki and Michinori Hatayama, Geoinformatics, Corona Publisher, 2013
- W. G. Reesl] Physical Principles of Remote Sensing 3rd ed., Cambridge University Press, 2013.
- J. A. Richards and X. JialJ 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.
O Prerequisite(s)0
O Independent Study Outside of Class
0 Web SitesT http://www.gi.ce.t.kyoto-u.ac.jp/user/susaki/rsgis/index.html
[ Additional InformationC] Students may be required to use their own laptop computer for exercise. Two exercises offered in the 1st and 2nd hour in arow are
planned in April.
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Civil and Earth Resources Engineering

10A808

Civic and Landscape Design
goooooo

O Codell 10A808 0O Course Y earl Master and Doctor Course O Termd 2nd term O Class day & Periodd Tue 3rd
O Locationd C1-173 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture and practice
O Languagel Japanese O Instructor Masashi Kawasaki,Keita Y amaguchi,Keiichiro Okabe

O Course Descriptiond Lecture for Landscape Design, Design of Urban infrastructure, and Landscape Architecture
Practice

0 Gradingd Reports (Kawasaki: 50%) and design practice (Okabe: 50%)
O Course Goas

0 Course Topics

Theme Class number of De&”pt'on

times

Guidance. Landscape ) )
i Guidance, Lecture on landscape and image.
and image

Architectura Design

L ecture on planning and designing about landscape design of urban facilities

of city and urban 3 )
acilit such as roads and plazas, parks, waterfront and waterfront and public space.
acilities
i The history of landscape policy, the method of evaluating landscape, the case
Landscape Design . )
4 and method of landscape planning, examples and methods of urban design

and Management ,
both in Japan and abroad

Landscape _
. . Designed for streets, parks
Architecture Practice

Feedback 1

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Civi l and Earth Resource

10F223

Risk Management Theory
gooooooooo

O Codell 10F223 [0 Course Y eard Master and Doctor Course O Termd 2nd term O Class day & Period Wed 3rd
O Locationd C1-173 O Creditsl 2 O Restrictiond O Lecture Form(s)O Lecture and exercise O Language English
O InstructorC) Muneta Y okomatsu,Cruz AnaMaria

O Course Descriptiond The aim of the class isto 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.

O Gradingd 20% of score is valuated on attendance and discussion in classes, and 80% on reports.

0 Course Goals 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.

O Course TopicsO

Theme clsmmbe Description

Basic framework of ) 1-1 Representative concept of risk
risk management 1-2 Risk management technologies
Decision making 3 2-1 The Bayes theorem
theory under risks 2-2 The Expected utility theory

3-1 The Capital Asset Pricing Model
Financia 6 3-2 Option pricing theory
engineering 3-3 The arbitrage theorem

3-4 The Black-Scholes formula
Decision making 3 4-1 The decision tree analysis
methods for projects 4-2 Thereal option approach
Comprehension i

1 5 Comprehension check

check

0O TextbookO

O Textbook(supplemental ) 1.Ross, S.M.: An Elementary Introduction To Mathematical Finance, Cambridge
University Press, 1999
2.Sullivan W.G.: Engineering Economy, Pearson, 2012

O Prerequisite(s)0 Fundamental understanding of probability
O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Civil and Earth Resources Engineering

10X333

Disaster Risk M anagement
gooooooo

0 Codel] 10X333 [0 Course Yearl Master and Doctor Course U TermO 1st term O Class day & Periodd Wed 4th

O Locationl Research Bldg.5Main Lecture Rm 2F, Katsura C1-171 O Credits 2 0 Restrictiondl 0 Lecture Form(s)O Lecture

O Languaged English O Instructord TATANO Hirokazu,Y OKOMATSU Muneta,, SAMADDAR SUBHAJY OTI

0 Course Descriptiond 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.

0 GradingO Evauate mainly by the presentationsin the class as well as end-of-term report, taking active and constructive participation
in the classinto account.

O Course GoalsO 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.

O Course Topicsl

Theme C'asstf‘“mbe' of Description
Introduction to disaster . . . .
] 1 Introduction and Explanation of Course Outline, The Global Trends of Natural Disasters
risk management
1. Decision making - .
) 1 Bayes' theorem, Expected utility function
theory under uncertainty
Methods of disaster risk ) I
1 Risk control and risk finance

management

Economic valuation of . . . . L .
Cost-Benefit analysis, conventional valuation method, catastrophic risks and economic

catastrophic risk 1 . ' S
o valuation of disaster mitigation
mitigation
Risk perception bias,
land-use and risk 2 Risk perception bias, land-use model, risk communication

communication

Recent issues of risk finance market, reinsurance, CAT bond, roles of government,

Disaster risk finance 2 o
derivatives
Risk curve and risk . )
1 Fragility curve and risk assessment
assessment
General equilibrium
analysis under disaster 1 General equilibrium model under disaster risk
risk
Macrodynamics under .
) . 1 GDP, economic growth

disaster risk
Disaster accounting 1 Accounting systems
Exercise and ) )

. 2 Students' exercise and presentation
presentation
Confirmation of the
learning achievement 1 Confirmation of the learning achievement degree

degree

O Textbook Tatano,H., Takagi,A.(ed.):Economic Analysis of disaster prevention, Keiso pub.,2005 (in Japanese).

O Textbook(supplemental )0 Froot ,K.A.(ed) “ The Financing of Catastrophic Risk” , the University of Chicago Press Kunreuther H.
and Rose, A., “ The Economics of Natural Hazards’ , Vol.1 & 2, The International Library of Critical Writingsin Economics 178,
Edward Elgar publishers, 2004
Okuyama, Y., and Chang, S.T.,(eds.) “ Modeling Spatial and Economic Impacts of Disasters’ (Advancesin Spatial Science),
Springer, 2004.

O Prerequisite(s)0 Nothing

O Independent Study Outside of Class[

O Web Sitest] No web site

O Additiona Informationd



Disaster | nformation

gooooo

Civi

and

Earth

Resour ce

10X714

0 Codel] 10X714 O Course Y ear(l Master and Doctor Course 0 TermO 1st term U Classday & Periodd Wed 3rd O LocationO

O Credits0 2 O Restrictiond No Restriction 0 Lecture Form(s)O Lecture O Languagell Japanese

O Instructord Hirokazu Tatano(DPRI), Katsuya Y amori(DPRI), Michinori Hatayama(DPRI), Onishi.Masamitsu(DPRI),
O Course DescriptionT This lecture gives an outline of disaster prevention and reduction countermeasures both inside and outside Japan
with special reference to disaster information related topics. Concrete examples of disaster information systems are introduced to show

that psychological aspect of information users under critical social conditionsis carefully taken into account in such current disaster

information systems.

O GradingO Submit every class reports and end-of-term report Every class reports:

“ Point out 3 discoveries for you and 1 request which you want to know more with reasons in this class.

Submit report via Email by the following rules
1. Address: disaster;nfo@imdr.dpri.kyoto-u.ac.jp

2. subject: “ Disaster Information Report [Date] Student ID, Name”

3.Don’ t use attached file.
4. Dead line: Next Tuesday

0 Course Goals[
0 Course Topics

Theme C'aﬂsti";lbef of Description
What is disaster
prevention? !
Information system in )
emergency
Information system in 1
emergency
Case examples on
introduction of disaster 1
information system
Information system for 1
evacuation planning,
Information system for 1
rescue activity
Social psychological
study of disaster 2
information
Disaster information and
evacuation behavior
Gaming approach to
disaster risk 3
communication
Test 1

O TextbookO Nothing

O Textbook(supplemental )0 Only Japanese Books

O Prerequisite(s)d

O Independent Study Outside of ClassO

0 Web SiteslJ

O Additional InformationC Office Hours: After Class, Make an appointment immediately after.
Questions via Email: disaster;nfo@imdr.dpri.kyoto-u.ac.jp
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Civi l and Earth

Resources

Engineering

10A845

Theory & Practice of Environmental Design Resear ch

goooogon

0O Codeld 10A845 [ Course Y eard Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 2nd

O Locationd 0O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel Japanese

O Instructor( ,,

O Course Descriptiond
O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of

times

Description

1

6
5
2

O TextbookO
O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD

0 Web SitesO

0 Additional Information
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Civi l and Earth Resource

10A402

Resour ces Development Systems
gooobooobogon

0 Codell 10A402 O Course Y eard Master and Doctor Course O Termd 2nd term O Classday & Periodd Fri 1st
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC) Sumihiko Murata, Assoc. Prof., Dept. of Urban Management

O Course Descriptiond 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. In addition, fundamentals of reservoir
engineering for the evaluation of production behavior and reserves of oil and natural gas are lectured.

0 Gradingd Evaluation is made by the average score of report problems. They are presented 2 or 3 timesin the
semester.

O Course Goals 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.

O Course TopicsO

Theme clsmmbe Description
From exploration to The exploration and devel opment processes of mineral and energy resources,
development of 1 which are essentia to the sustainable development of our society, are reviewed
natural resources including the environmental conservation and harmony.
Fundamental s of 3 The properties of reservoir fluids and the material balance method to evaluate
reservoir engineering the reserve of oil and natural gas are explained.
Basic equations of multi-phase fluid flow in the reservoir and analytical
Fluid flow in the ; solution for the flow of oil and natural gas around awell are explained.
reservoir Furthermore, the concept and the method of well test analysis are aso
explained.

i The displacement processes of oil and gasin areservoir are explained.
Enhanced oil and

4 Furthermore, methods of enhanced oil and gas recovery (EOGR) are
natural gas recovery

overviewed, and the essentials of each EOGR method are explained.

0 TextbookOd Handouts are delivered.

O Textbook(supplemental )0 L.P.Dake, Fundamentals of Reservoir Engineering, Developments in petroleum
science Vol.8, Elsevir, ISBN 0-444-41830-X

O Prerequisite(s)U It is desirable to have knowledge of calculus of undergraduate level.
U Independent Study Outside of Classl Self study is required using supplemental book.
O Web SitesT Web page of this classis not provided. Information is shown in the class when it is needed.

O Additional InformationCl Office hours are set 10:30-12:00 and 14:30-16:00 on the same day of the class.
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Civi l and Earth

Resources

Engineering

10F053

Applied Mathematicsin Civil & Earth Resources Engineering

gooooo

O Codell 10F053 O Course Yeard Master and Doctor Course O Term( 1st term O Class day & Periodd Tue 3rd

O LocationdC1-192 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O Instructor( ,,

O Course Descriptiond
O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of

times

Description

5

RO AN

O Textbook[
U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD

0 Web Sites[

0 Additional Information

58



Civi l and Earth Resource

10A405

Environmental Geosphere Engineering
goooono

O Codeld 10A405 0 Course Year(l Master Course O Term( 1st term O Classday & Periodd Wed 2nd O Locationd C1-171
O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)d Lecture O LanguagellJapanese O Instructor Katsuaki KOIKE,
O Course Descriptiond

O GradingO

0 Course GoalsZ

O Course Topicsl

Theme Class number of Description

times

Introduction of

structure and content of 1
this course

Physics of Earth system 2
Chemistry of Earth

system

Fundamentals of

Geoinformatics (1):
Spatical modeling
techniques

Fundamentals of
Geoinformatics (2):
Scaling of geological
structure

Fundamental s of
Geoinformatics (3): 2
Remote sensing

Fundamental s of
Geoinformatics (4):

Earth survey and 1
geochemical

exploration

Geosphere

environments (1):

Weathering process and
geohazards

Geosphere

environments (2): CCS 1
and HLW

1

Minera and energy 15
resources '

O TextbookD Handouts will be distributed at each class.

O Textbook(supplemental) O References will be introduced in the handouts.

O Prerequisite(s)J Fundamental knowledges on geology, physics, and chemistry are required.
O Independent Study Outside of Classl

0 Web Sites[

0 Additional Informationd
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Civil and Earth Resources Engineering

10F071
Applied Elasticity for Rock Mechanics

ooooo
O Codell 10F071 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Fri 3rd
O Location(JC1-172 O Creditsl]2 O Restriction[INo Restriction O Lecture Form(s)dLecture O LanguagellJapanese
O InstructorC) Sumihiko Murata, Assoc. Prof., Dept. of Urban Management

O Course Descriptiond Theory of elasticity relating to the deformation and failure of rock and rock massQ and
design of rock structuresis explained. Specifically, two-dimensional analysis of elasticity using the basic
equations, constitutive equations, and the complex stress function are explained. In addition, poroelasticity is
explained. Several applications of this analysis to rock mechanics, rock engineering, and fracture mechanics are
also explained.

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

O Course Goals(l The goal of this classisto master the theory of elasticity so asto solve the elastic problem in rock
mechanics, rock engineering, and fracture mechanics.

O Course TopicsO

Theme Class number of De&rlp“on

times

Airy’ sstress ) ) ' . _ L
funct q Airy’ sstressfunction used to solve atwo-dimensional elastic problem isfirst
unction an
2 explained, and then the complex stress functions that are the representation of
complex stress ) ) . .
Airy’ sstress function by the complex variables are explained.

function
Two-dimensional Analytical solutions of two-dimensiona elastic problems in fracture mechanics
elastic analysis using 8 and rock engineering are derived by using the complex stress functions. The
the complex stress mechanical behavior of rock material is also explained based on the derived
function solutions.
Application of The theory of rock support, ground characteristic curve, theoretical equations
two-dimensional 2 used for the evaluation of rock stress, which are derived from the solution of
eastic analysis two-dimensional elastic problem, are explained.

. Basic equations and parameters of poroelasticity are explained. Futhrermore,
Poroelasticity 2 o . .

the applications of poroelasticity are explained.

Summary and 1 The contents of this class are summarized. In addition, the achievement of
Achievement check course goalsis checked.

0 Textbookd Handouts are delivered.

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

O Prerequisite(s)0 The knowledge and calculation skill of calculus, vector analysis and complex analysis are
required.
O Independent Study Outside of Class[] Review of the each classis required.

O Web Sites Web page of thislecture is not provided. When preparing it by need, the information is shown in the
class.

O Additional InformationC Office hour is set 10:30-12:00 and 14:30-1600 on the same day of the class.
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Civi l and Earth Resource

10F073

Fundamental Theoriesin Geophysical Exploration
gooooooog

0 Codell 10F073 O Course Yeard Master and Doctor Course O Term 1st term O Class day & Periodd Fri 3rd
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorD Hitosih Mikada, Junichi Takekawa

O Course Descriptiond 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.

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

O Course Goals] The aims of the class is to understand various signal-processing theories, the applied seismology,
and the applied geo-€lectromagnetics with respect to exploration geophysics as application toolsin seismology and
in geo-electromagnetics.

O Course TopicsO

Theme Class number of De&rlp“on

times

Introduction to

exploration 1 Generad introduction to the lecture.
geophysics
o Acquire knowledge on the propagation phenomena of elastic wavesto learn
Seismic wave . . . .
. the equivalency of 1D propagation with the theory of system function. The
propagation and 8

topicsincluded would be, z-transform, Levinson recursion, Hilbert transform,

signal processing o
C.

Fundamentals of ] o )
) Learn fundamental theories of magnetotellurics, instantaneous potential,
geo-€electromagnetics ] o )
spontaneous potential, and apparent resistivity methods, etc. that deal with

and their application 5 . ! )
¢ lorat geo-electromagnetic phenomena. Case studies are introduced to understand the
0 exploration
P . advantages of geo-electromagnetic exploration schemes.
geophysics

Wave propagation
problem in seismic
exploration

Discussing fundamental theories of elastic wave propagation, used in
subsurface structural surveys, in terms of the actual utilization and the theories
of wave phenomena.

0 TextbookO

O Textbook(supplemental )T Claerbout, J.F. (1976): Fundamentals of Geophysical Data Processing (Available
online URL.: http://sep.stanford.edu/ol dreports/fgdp2/)

O Prerequisite(s)0 Students should understand exploration geophysics of undergraduate level.
O Independent Study Outside of ClassO
0 Web SitesO Could be specified by the lecturersif any.

0 Additional Information
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Civil and Earth Resources Engineering

10F076

Under ground space and petrophysics
gooooooog

0 Codell 10F076 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Tue 3rd
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O InstructorC) Professor Weiren Lin, Professor Tsuyoshi Ishida, Professor Toshihiro Sakaki, Part-time Lecture
Tatsuya Y okoyama

O Course Descriptiond In this course, we will give lectures on the physical properties and mechanical properties of
rocks under large depths, in-situ stress, stability of underground spaces such as radioactive waste disposal and
traffic tunnels.

O GradingO

0 Course Goalsld Understand the representative physical properties of rocks under high temperature and high
pressure, measurement methods of in-situ stress and their applications in radioactive waste disposal and traffic
tunnels.

O Course TopicsO

Theme clsmmbe Description
Guidance 1 Introduce the contents of the course.
Physical properties 4 Physical properties (elastic wave velocity, resistivity, fluid flow and thermal
and strength of rocks properties) and mechanical properties (strength and deformation).
Rock stress and its ) M easurement methods of in-situ stress such as relief method, hydraulic method
measurements etc.
Underground

Stability of large underground spaces (e.g., South Africa gold mines) and their

stability and rock 2 , o
relations with in-situ stress.

stress problems
Redioactive waste ) ] ) ] )

) 3 Concept and designs of radioactive waste repository for along time scale
repository
Tunnel 2 Survey, designs, construction and maintenance of traffic tunnels
Feedback 1

O Textbook™d No set text
O Textbook(supplemental )0 Instructed in class

O Prerequisite(s)0 Taking Underground Development Engineering and Rock Engineering (when undergraduate) are
desirable.

O Independent Study Outside of Class(
0 Web Sites

0O Additiona Informationd
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Civi l and Earth Resource

10A420

L ecture on Exploration Geophysics
goooono

0O Codeld 10A420 O Course Y earJ Master and Doctor Course O Termd 2nd term O Class day & Periodd Wed 4th
O Locationd C1-117 O Creditsd 2

O Restrictiond The class of Fundamental theories of geophysical exploration is recommended to acuire.

O Lecture Form(s)Od Lecture O Languagell English O Instructord Hitosih Mikada, Junichi Takekawa

O Course Descriptiond Applied geophysical exploration technologies in disaster mitigation, civil engineering, and
earth resources engineering is discussed in terms of seismological and of el ectromagnetic theories. Students may
be asked to process data or design digital filtersin the course.

0 Gradingd Brief explanations on the grading will be given at the time of the lecture.

O Course GoalsOD Understanding seismiclogical and electromagnetic theories used in geophysical exploration and
subsurface-imaging technol ogies.

O Course TopicsO

Theme csmmber Description
Electromagnetic 3 Principles of magnetotelluric methods, electromagnetic sources and noise
signal processing reduction.
Modeling

technologiesi Subsurface structure modeling in EM methods. The effects of surface
echnologiesin

9 . 3 weathered layers, the identification of spatial dimensions, and modeling
electromagnetic

methods
Signal processing in

methodol ogies are discussed.

T 4 Digitd filtering in seismic data processing.
seismics
Reflection 3 Fundamental theories of reflection seismic data processing. Seismic migration
seismology isthe one to be briefly discussed.
, Fundamental petrophysics, and fundamental measurement theoriesin
Petrophysics 2

geophysical logging are discussed.

O TextbookO Specified in the course.

O Textbook(supplemental )00 J.F.Claerbout, 1976, Fundamentals of Geophysical Data Processing,
(OOP:photocopies to be specified)

O Prerequisite(s)0 The credits of Exploration Geophysics in undergraduate course and Fundamental Theories of
Geophysical Exploration in graduate course are requested to obtain before the classes.

O Independent Study Outside of ClassO
O Web SitesT Would be specified by the lecturers.

0 Additional Information
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Civil and Earth Resources Engineering

10F085

M easur ement in the earth's crust environment
gooogg

0 Codel] 10F085 [ Course Y ear(] Master and Doctor Course O TermO 1st term O Class day & Periodd Wed 3rd O Location(] C1-192

O CreditsO 2 0O Restriction0 No Restriction O Lecture Form(s)O Lecture O Languaged English

O Instructord Tsuyoshi ISHIDA,Y oshitaka NARA,Koji YAMAMOTO, Kiyoshi AMEMIYA

0 Course Descriptiond Information necessary to understand environment in the upper layer of the earth's crust will be explained for
various engineering projects. Among them, measurements of rock stress and mechanical properties of rock will be focused in the
relation to the projects of oil and gas exploitaiton, underground disposal of radio active waste, geological sequestration of CO2,
construction of underground power houses and hot dry rock geothermal power extraction.

O GradingO Grading will be made from scores of the followings; report for subjects, achievement tests and number of attendance to the
classes.

O Course Goalsll Goals of this course are the followings. 1) To understand effects of initial rock stress on stability of underground
chambers for verious purposes. 2) To understand a stress relief method as one of typical rock stress measurementt 3) To understand
the principle of aleast square method though learning a procedure to determine initial rock stress condition from released strains
measured on a borehole wall. 4) To understand effects of rock stress for oil and gas exploitation through borehole breakout problems
and others. 5)To understand purposes and latest technologies for long term monitoring up to 100,000 years. 6) To understand
mechanical properties of rock (strength, permeability, fracturing, etc.) under different environmental condition with methodology of
their measurements.

O Course TopicsO

Theme C'ﬁlﬁ“’“be' of Description
Importance of rock stress Necessity of rock stress measurements and their applications for various engineering projects
condition in underground 3 will be explained. Among the projects, underground disposal of radio active waste,
development (by geological sequestration of CO2, construction of underground power houses and hot dry rock
ISHIDA) geothermal power extraction will be focused.

Stress relief methods to
measure rock stress and

Actual field works of stress relief methods to measure initial rock stress condition will be
explained. Though learning a procedure to determine an initial rock stress condition from

applicaiton of least 3 . o )
ethod (b released strains measured on a borehole wall, the principle of aleast square method will be
uare metho
E_“ DA) Y explained. The report subject will be shown in the last week.

Estimation of rock stress condition by hydraulic fracturing and logging, which is conducted
Effect of rock stresson ) . i . )
4 at various steps for oil and gas exploitation, will be explained. Importance of rock stress

oil and gas exploitation ) - ) )
affecting on borehole stability will be explained as well.

Monitoring in Deep ) A A .
N The purposes and latest technologies of monitoring are shown in this lecture, focusing on the
Underground Facility -

2 methods of ensuring the long term (up to 100,000 years) safety assessment of radioactive

to ensure the long term !
. waste disposal.

stability-
Measurement of Mechanical properties of rock (strength, permesability, fracturing, etc.) under different
mechanical properties of ) environmental condition are shown, as well as the methodology of measurements. In
rock under various addition, the relationship between the rock properties and radioactive waste disposal is
environment described.
Confirmation of

1 Feedback through tests and others.

understanding

O Textbook None. Handouts will be given in classes when needed.

O Textbook(supplemental ) 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.

O Prerequisite(s)d Elasticity, Linear Algebra (Calculation of Matrices) and Computer Literacy (for example, Excel, Word and so on.)

O Independent Study Outside of Class] When you make areport, it is necessary to calculate matrixes by using a Microsoft Excel and
others.

0 Web SitesO

0 Additional Information This class is made by English.
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Civi l and Earth Resource

10F088

Earth Resources Engineering
gooono

0 Codel] 10F088 [ Course Year(l Master and Doctor Course 00 TermO 2nd term [ Class day & Periodd Wed 2nd O LocationOl C1-171

O Creditsd 2 O Restriction No Restriction O Lecture Form(s)O Lecture O Languagel English O Instructorll Katsuaki Koike

0 Course Description 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 geologic environments of deposits, physical and chemical exploration methods of marine deposits, mathematical geology for reserve
assessment, engineering geology for resource devel opment and geological repository, and problems and promise of natural energy such as
geothermal, solar, wind, and tide.

0 Gradingd Integrated evaluation of report grades and attendance to the classes.The attendance includes answer to short quiz to make sure the
understanding, etc. Weight of these two itemsis about 9:1.

0 Course GoasO 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.

O Course TopicsU

Theme Class number of Description
times

Introduction of this course 1 Definition of renewable and non-renewable resources. Interaction among Earth environment,
and resources human society, and natural resources. Existence pattern of natural resourcesin the crust.
1. Interna structure of 5 Inner structure of the Earth, geodynamics, geologic composition, temperature structure, rock
Earth and geodynamics physics, and chemical composition of crust.
2. Present and future of 1 Classification of energy sources, recent trend on social demand of energy, physical characteristics
energy resources of each energy resources, and sustainability.
3. Present and future of 1 Classification of minerals used for resources, recent trend on social demand of mineral resources,
mineral resources industrial uses of each mineral, and sustainability.

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

deposit.

. General structure and distribution of fuel deposits (coa, petroleum, and natural gas), generation

4. Economic geology (2) 1

mechanism of deposits, and geological process of formation.

. Physical and chemical exploration technologies for natural resources in terrestrial area.
5. Resource exploration (1

. 1 Representative methods are remote sensing, electric sounding, electromagnetic survey, and seismic
): Terrestrial area .
prospecting.
6. Resource exploration (2 1 Introduction of marine natural resources such as methane hydrate, cobalt-rich crust, and
): Seaarea manganese nodule, and exploration technologies for the depositsin sea area.

7. Assessment of ore - . . . . .
Fundamentals of geostatistics, variography for spatial correlation structure, spatial modeling by

reserves and deposit 2 . o . L : -
kriging, geostatistical simulation, integration of hard and soft data, and feasibility study.

characterization

Development and management technologies of energy resources related to coal, petroleum, and

8. Resource devel opment 1
natural gas.
. Fundamentals of deep geological repository for high-level nuclear waste, CCS (carbon dioxide
9. Engineering geology 1
capture and storage), and underground storage of petroleum and gas.
Characteristics of natural energy related to geothermal, solar, wind, and tide, aand ssessment of
10. Sustainability 1 natural energy resources. Co-existence of natural resource development with environment,
low-carbon society, and problems for human sustainability.
Based on evaluation of the reports, contents that are not well understood will be explained
Feedback 1

additionally using KLUSIS or by personal interview.

O TextbookO Printed materials on the class contents are distributed at each class.

0 Textbook(supplemental )] References on each topic will be instructed in the classes.

O Prerequisite(s)0 Elementary knowledge of engineering, mathematics, physics, and geology are required.
O Independent Study Outside of Classl] Deepen the understanding by solving assignments.

0 Web Sitesl]

O Additional InformationO This courseis opened every two years, and not opened in 2018.
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Civil and Earth Resources Engineering

10X311

Urban Infrastructure Management
goooooooood

0 Codell 10X311 O Course Y earl Master and Doctor Course O Termd 1st term O Class day & Periodd Mon 3rd
O Locationd C1-173 O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture O Languagel English
O Instructord OHTSU Hiroyasu,

O Course Descriptiond This lecture aims to provide interdisciplinary knowledge associated with how urban
infrastructure is comprehensively management, from viewpoints of not only economy but also “ human security
engineering” . In detail, the contents of lectures consist of following topics. Urban Infrastructure Asset
Management, Urban Disaster Risk Mitigation Management, Urban Transport/L ogistics Management and Urban
Food/Water Supply Management.

O Gradingd Attendance(20), Report(80)

0 Course Goals[1 Aquisition of interdisciplinary knowledge associated with how urban infrastructure is
comprehensively management, from viewpoint of not only economy but also human security engineering.

O Course TopicsO

Theme Class number of De&”pt'on

times

Guidance,
Introduction of i )
1 Guidance & Introduction to Urban Infrastructure Asset Management
Urban Infrastructure
Asset Management

Urban Infrastructure

4 Urban Infrastructure Asset Management on Geotechnical structures and Bridge
Asset Management

Urban Disaster Risk

Mitigation 3 Urban Disaster Risk Mitigation Management
Management

Urban Food/Water

Supply Management

Urban

Transport/Logistics 2 Urban Transport/L ogistics Management

3 Urban Food/Water Supply Management

Management
Report 1 Report
Feed back 1 Feed back

O Textbook™

O Textbook(supplemental )0 Hand-out
O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesD

O Additional InformationC] Addtional information is available by visiting the following professors. Appointment
shall be made in advance by e-mail.
ohtsu.hiroyasu.6n@kyoto-u.ac.jp
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Civi l and Earth Resource

10F113

Global Survivability Studies
gooooooo

0 Codel 10F113 0 Course Year(l Master and Doctor Course 0 TermO 1st term O Class day & Periodd Thu 5th

O LocationO Y oshida, Higashi Ichijokan, Shishukan Hall O Credits0 2 0 Restrictiond No Restriction O Lecture Form(s)O Lecture

0 Languagel English O Instructord Kaoru Takara, Junji Kiyono, Satoshi Fujii, Takahiro Sayama, Mika Shimizu

0 Course Description Modern global society isfacing risks or social unrests 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 subject lectures how to cope with them at national, local and community levels for making the society
sustainable/survivable. Future countermeasures are al so discussed under the uncertain circumstances such as climate change, population
growth, energy and socio-economic issues.

O Grading Attendance to lectures (40%) and Presentation and discussion (60 %).

0 Course Goals[I The objectives of this class are to have basic knowledge about global issues threatening safety and security of the earth society
such as catastrophic natural disasters, man-made disasters and accidents, regional environmental change (including infectious diseases) and
food security, and to enhance student’ s ability to express his’/her own ideas and discuss with professors and students from other study areas.

0 Course Topics

Theme Class number of Description
times
Introduction of Global . o .
o ) 1 Introduction of Global Survivability Studies.
Survivability Studies
Earthquake disaster . ) o .
. 1 Discuss on earthquake disaster mitigation focusing on lessons learnt from Tohoku EQ.
mitigation
Mitigation of earthquake
damage to historic 1 Discuss on the mitigation of earthquake damage to historic structures.
structures
Why we need GSS? 1 Discuss on why we need Global Survivability Studies (GSS).
Global agendas for
sustainable development 1 Discuss on global agendas for sustainable development and resilient societies.
and resilient societies
Building national ) o ) o .
. . 1 Discuss on building national resilience based on Japanese experiences.
resilience in Japan
Globalism as . . o
1 Discuss on globalism as totalitarianism.

totalitarianism

Public policy and systems . . -
Lecture and group work on public policy and systems approach for global changesin disaster

approach for global 1 .
L . risks.
changesin disaster risks
Disaster risk management
and governance for global 1 L ecture and group work on disaster risk management and governance for global changes.
changes
Water-related disaster risk . ) . .
1 Discuss on water-related disaster risk management: concept and recent experiences.
management
Water cycle and climate . .
1 Discuss on water cycle and climate change.
change
Presentation by students & . ) ) . ]
g . 4 Presentation by students related to this lectures and discussions on the presented topics.
i scussions

O Textbook Nothing special.

O Textbook(supplemental ) Nothing special.

O Prerequisite(s)0 Nothing special.

O Independent Study Outside of ClassD 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.

0 Web Sitesl]

O Additional InformationO This subject is compulsory for students enrolled in the Inter-Graduate School Program for Sustainable Development
and Survivable Societies. Students other than onesin Graduate School of Engineering should submit a registration card for taking this class.
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Civil and Earth Resources Engineering

10X715

Emergency M anagement Systems
gooooo

0 Codell 10X 715 O Course Y earl Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 3rd
O Locationd Faculty of Engineering Integrated Research Bldg. 213 O Creditsdl 2 O Restriction No Restriction
O Lecture Form(s)dLecture O LanguagellJapanese O Instructord0Haruo HAY ASHI,Norio MAKI,Shingo SUZUKI,

O Course Descriptiond Damage from disastersis defined by two factors: scale of hazard and social vulnerability.
Two strategies exist to reduce damage from disasters”namely, crisis management as a post-event countermeasure
and risk management as a pre-event measure. This course introduces students to a system for effective emergency
management, consisting of response, recovery, mitigation, and preparedness.

O Gradingd Every after lecture, please submit short report writing following things 1) Three points you could learn
in thislecture, and reason 2) What you would like to explain more? Please send your short report to following
address by following formats 1.address: disaster.reporti2@drs.dpri.kyoto-u.ac.jp 2.subject: 0 Emergency
Management Report “ date’* ID” “ Name’ 3.No attach file

O Course GoalsO Learning about Techniques for Business Continuity Management consisted of Risk Assessment,
Strategic Planning, Emergency Response, and Training.

0 Course Topics

Theme camn e Description

Business Continuity , ] o
3 What is emergency response, and business continuity management.

Management
Risk Assessment 3 Techniques for Risk Identification, and Risk Assessment
Strategic Planning 3 Techniques for Strategic Planning and Evaluation
Emergency Response 3 Incident Command System, and Design of Emergency Operation Center
Training 3 Learning, drill, Exercises for Emergency Response

O TextbookO Haruo Hayashi et.al., Soshiki no Kikikannri Nyuumon, Maruzen, 2008// Kyodai, NTT Resilience
Kennkyuu Group, Shinayakana Syakai no Souzou, Nikkei BP, 2009

O Textbook(supplemental )0 Tom Demarco et.al, Waltzing With Bears. Managing Risk on Software Projects,
Dorset House, 2003// Project Management Instituteld A Guide to the Project Management Body of Knowledge
2000 EditionO Project Management Institute, IncC 2000// R. Max WidemanO Risk Management - A guideto
Managing Project Risk & Opportunities - O Project Management I nstitute, IncO 2000/ Memorial Conference in
Kobe, 12 sai karano hisaisya gaku, NHK Press, 2005/

O Prerequisite(s)O

O Independent Study Outside of Classd Submit a short report about what they have learned in alecture before next
lecture.

O Web Sites[]

0 Additional Information
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Civi l and Earth Resource

10F201

I nformation Technology for Urban Society
goooooo

0 Codell 10F201 O Course Yeard Master and Doctor Course O Term 1st term O Class day & Periodd Thu 1st
O Locationd C1-192 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture
O Language Japanese (English in case of foreign teachers) O Instructord Related teachers,

O Course Descriptiond The advancement of urban society by the use of information has been realized through the
remarkabl e 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 |ectures about the
way of maintenance, operation and management of urban systems in the advanced informational and
knowledge-intensive society.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme Class number of De&rlp“on

times

15

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC) Details will be provided in the first lecture.
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Civil and Earth Resources Engineering

102001

Urban Transport Policy
gooooooooooooooo

0 Coded 102001 O Course YearD Master and Doctor Course O TermO 1st term

O Classday & Periodd see the handbook for course registration

O Locationd conference room, TPU karasuma officelT] see the handbook for course registration O Credits 1

O RestrictionOsee the handbook for course registration O Lecture Form(s)Olntensive Lecture O LanguagelJapanese
O InstructorC Ryoji Matsunaka, Tetsuharu Oba

O Course Descriptiond This class will provide lectures on the new transport policy carried out in domestic and
foreign cities and to understand the difference between the conventional transport policy and the new urban
transport policy. Also, it will cover a process to realize the new urban transport policy.

U Gradingd evaluation by attendance and class participation

O Course Goalsl to understand the difference between the conventional transport policy and the new urban
transport policy

O Course TopicsO

Theme csmmbere Description
Outline 1
Front runner of urban
transport policy in 2 Reallocation of road space, Pedestrianisation
the world

Front runner of urban o _ . o :
Downtown activation, Strategies of sustainable transport for our cities, Climate

transport policy in 1
change
Japan
Front runner of urban
transport policy in 2 Eco modd city, Transport demand management, Public transport network
Kyoto
Discussion 2

O Textbookd No textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD

0 Web Sites] http://www.upl.kyoto-u.ac.jp/index.html

0 Additional Information
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Civi l and Earth Resource

102002

Policy for Low-Carbon Society
gooooooog

0 Coded 102002 O Course Yearl Master and Doctor Course O TermO 1st term

O Classday & Periodd see the handbook for course registration

O Locationd conference room, TPU karasuma officelT] see the handbook for course registration O Credits 1

O RestrictionOsee the handbook for course registration O Lecture Form(s)Olntensive Lecture O LanguagelJapanese
O InstructorC) Ryoji Matsunaka, Masashi Kawasaki

O Course Descriptiond This class will provide lectures on the contents of policies and the methods to realize alow
carbon society. Also, it will cover the knowledge and the technical skill to relate to urban activation, reduction of
the environmental load, compact city planning, and so on.

U Gradingd evaluation by attendance and class participation

O Course Goals] to understand the knowledge and the technical skill to relate to urban activation, reduction of the
environmental load, compact city planning, and so on.

O Course TopicsO

Theme Class number of De&rlp“on

times

M easures against ) ) .

) 1 Plan for measures against global warming, Eco model city
globa warming
Urban policy

management for 1 Eco modd city, Guideline for low-carbon city construction

low-carbon society
Landscape &

environmental 1 Landscape design in public space, View structure
planning
Urban policy for

low-carbon soci ety ) o
Public transport, Pedestrianisation

and change of urban

structure

Roles and issues of

Transport and urban policy, Transport policy in EU, Railways, Light Ria
urban transport 1

policy
Discussion 3

Transit

O TextbookD No textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD

0 Web Sites] http://www.upl.kyoto-u.ac.jp/index.html

0 Additional Information
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Civi l and

Earth

Resources Engineering

102003

Urban Transport M anagement
oooobooobobooo

0 Codel] 102003 0 Course Y ear] Master and Doctor Course O TermO 1st term

O Classday & Periodd see the handbook for course registration

O Locationd conference room, TPU karasuma officelT] see the handbook for course registration O Credits 1

O RestrictionOsee the handbook for course registration O Lecture Form(s)Olntensive Lecture O LanguagelJapanese

O InstructorC Ryoji Matsunaka, Satoshi Fujii, Nobuhiro Uno

O Course Descriptiond This class will provide lectures on characteristics and problems of transport modes such as

car, public transport, and foot. Also, it will cover the technical skill to analyze present urban traffic problems

quantitatively.

U Gradingd evaluation by attendance and class participation

U Course Goals] to understand characteristics and problems of transport modes such as car, public transport, and

foot.

O Course TopicsO

Theme

Class number of
times

Description

Plan and practice of
public transport

2

City activation and attractiveness, Public transport, Light rail transit, Bus

Basic concept of
mobility
management

Mobility management, Activation of the public transport, Downtown
activation

Investigation,
interpretation, and
evaluation on urban
traffic phenomenon

Person trip survey, Transportation demand management, Cost-benefit analysis

Exercise and
discussion

0 Textbook No textbook

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(

0 Web SitesO http://www.upl.kyoto-u.ac.jp/index.html

0O Additiona Informationd
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Civi l and Earth Resource

10F380
Engineering Seminar for Disaster Resiliencein ASEAN countries

I O A

O Codell 10F380 O Course Yeard Master 1st O Termd Late August O Classday & PeriodO Late August

O Locationd School of Engineering, Kasetsart University, Bangkok, Thailand O CreditsO 2

0 Restrictiond Due to the capacity, students attending “ Study Area of Approaches for Disaster Resilience” have
priority.

O Lecture Form(s)O Intensive Lecture O Languaged English

O InstructorC) Prof. Hiroyasu Ohtsu,Related lecturersin ASEAN collaborative universities,

O Course Descriptiond The purpose of this course isto provide practical lessonsin ASEAN countries associated
with disaster risk mitigation such as early warning and evacuation program, and disaster recovery/restoration from
viewpoints of problems-finding/problem-solving through short term intensive lecture and field work. By taking the
applied practical programs of shared mgjor classes under the instructions of teachersin charge, the students can
improve the ability of resolving issues on practical projects. Topics taught in this seminar are earthquake, flood,
landslide, land subsidence, and geo-risk engineering.

0 GradingO 40% for course work assignments and reports, 60% for final exam.

O Course Goals Course aims to foster international |eaders who are able to solve and manage problems concerned
about natural disaster, disaster mitigation, health and environmental issues, especially about case studiesin
ASEAN countries.

O Course TopicsO

Theme Class number of De&rlp“on

times

Introduction:

Engineering for 1
Disaster Resilience
Earthquake Disaster 2
Landslide Disaster 2
Geo-Risk

Engineering 2
Flood Disaster 2
Land Subsidence 2
Site Visit 5
Evaluation of

understanding .

O TextbookO L ecture notes provided by the instructors.
O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO

0 Web Sites Consortium for International Human Resource Development for Disaster-Resilient Countries, Kyoto
University http://www.drc.t.kyoto-u.ac.jp/rsdc/eng/

O Additional InformationC] Those who want to take this course have to apply for Study area of Approaches for
Disaster Resilience. Refer the website above.
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Civil and Earth Resources Engineering

10F382

Disaster and Health Risk Management for Liveable City
0 A

0 Codell 10F382 0 Course Year(l Master Course 0 TermO 1st term O Class day & Period Intensive course (2 weeks)

O Locationd Meeting room at Research Bldg. No.5 O CreditsO 2 O Restrictiond 30 students, priority for DRC course students

O Lecture Form(s)O Relay Lecture O Languagel English O Instructord Kiyono, Koyama, Kikuchi,Mitani, Fujii, Kawasaki,,Ando, Teo,

0 Course Descriptiond Various types of disasters constantly attack to Asian countries, and those countries sometimes are very
vulnerable to the natural disasters and health risk. The interdisciplinary approach of engineering and medical science isindispensable
to construct disaster-resilient countries. The 2011 Tohoku earthquake was one of the worst disasters in recent Japanese history.
However many lessons to mitigate and manage the disaster are learnt from the event. In order to solve the related issues, the course
provides selected topics about natural disaster, disaster-induced human casualty, emergency response, urban search and rescue,
emergency medical service, principle of behavior based on neuroscience, urban search and rescue, reconstruction and rehabilitation
policy, socia impact of disaster, transportation management, logistics during earthquake disaster and so on.

0 GradingO Course work assignments and reports

0 Course Goalsl Course aims to foster international leaders who are able to solve and manage problems concerned about natural
disaster, disaster mitigation, health and environmental issues, logistics and amenity for constructing liveable city.

O Course Topics

Theme C'“ﬂ";lbe‘ of Description
Guidance and Group )
Work
ORT 3
Earthquake disaster and 1
human casualty
Earthquake protection
and emergency 1
responses
Human brain function
and behavior !
Disaster medicine and
epidemiology !
Resilient society 1
Transition of the design
for amenity in the 1
river-front
Concern that elderly
peoplein rura areahave 1
over health and maobility
Differencesin logistics
and humanitarian 1
logistics
Unique challenges of 1
humanitarian logistics
Advancement on
humanitarian logistics !
Achievement evaluation 1

O Textbook Textbook for the course is provided by the instructor on the first day.

O Textbook(supplemental )0 Some literatures would be introduced by professors.

O Prerequisite(s)0 No special knowledge and techniques are necessary.

O Independent Study Outside of Class[

O Web Sitest] Consortium for International Human Resource Development for Disaster-Resilient Countrie, Kyoto University
http://www.drc.t.kyoto-u.ac.jp/

O Additional InformationC Contact person: Prof.Kiyono <kiyono@quake.kuciv.kyoto-u.ac.jp
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Civi l and Earth Resource

10X752
gooobgoooboobod

O Codell 10X752 O Course Y ear Master and Doctor Course 0O Termd 2nd term O Classday & Periodd Tue 5th
O Locationd 0O CreditsO 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture O Language Japanese
O Instructord

O Course Descriptiond

O Gradingd

O Course Goals[

O Course Topics

Theme clast?;r;ber of Deﬂ:ription
O
O
O

0 TextbookO

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Civil and Earth Resources Engineering

10i049

Project Management in Engineering
goooooooooooooooooono

0 Codel] 10i049 O Course Y ear] Master and Doctor Course 0 TermO 1st term O Classday & PeriodO Fri 4th O Location(] A2-308 O CreditsC 2

0 Restriction0 No Restriction O Lecture Form(s)U Lecture O Languagel English

O Instructord GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Yorozu
Assoc.Prof. Lintuluoto, J. Assoc. Prof. Tanaka

0 Course DescriptionO 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 projects. Also, visiting lecturers from industry and public works provide management insights of actual engineering
projects.

0 GradingO Evaluated by assignments (project report exercise) and class contribution

0 Course Goals This course will help students gain a fundamental 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 courseis followed with the course Seminar on Project Management in Engineering. in
the second semester.

0 Course TopicsC

Theme Class number of Description
times
. 4/13 (Matsumoto)
Guidance 1 .
Course guidance
Special lecture by 1 4/20 (Inaoka(JICA) @A 2-306)
extramural instructor 1 Project management in the case of Japanese ODA
. . 4/27 (Maeda)
Introduction to project . ’
1 Introduction to project management
management }
Project phases
Tools for project 1 5/11 (Lintuluoto)
management | Toolsfor project management, cost, and cash flows |
Tools for project 1 5/18 (Lintuluoto)
management |1 Tools for project management, cost, and cash flows |
Toolsfor project 1 5/25 (Lintuluoto)
management |11 Toolsfor project management, cost, and cash flows 11
] . 6/1 (Ashida)
Project scheduling | 1 ) .
Project scheduling |
} . 6/8 (Ashida)
Project scheduling 1 1 ) .
Project scheduling 11
) 6/15 (Tanaka)
Leadership | 1 .
Leadership |
. 6/22 (Tanaka)
Leadership 11 1 .
Leadership I
. 6/29 (Matsumoto)
Risk management | 1 .
Risk management |
) 7/6 (Matsumoto)
Risk management |1 1 .
Risk management I
Environmental Impact 1 7/13 (Y orozu)
Assessment Environmental Impact Assessment
Special lecture by 1 7/20 (Kumagai (JGC CORPORATION))
extramural instructor 2 To be announced
7127 (Matsumoto)
Feedback 1
Feedback

0 TextbookD Course materials will be provided.

O Textbook(supplemental)d 1. Lock, Dennis. Project Management. 10th edition. Gower Publishing Ltd.
20 Cleland, David L., and Lewis R. Ireland. Project Management. 5th edition. McGraw-Hill Professional
3. Roger Miller and Donald R. Lessard. The strategic management of large engineering projects, Shaping Institutions, Risks, and Governance, The MIT
Press

0 Prerequisite(s)0 No pre-requisite

O Independent Study Outside of Class[

0 Web Sites[] The web-site is opened in the home page of the GL education center.

0 Additional Information
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Civi l and Earth Resource

10i059

Exer cise on Project Management in Engineering
gooooooooooobobooooooooo

0O Codeld 10i059 0O Course Y ear Master and Doctor Course 00 TermO 2nd term
O Classday & Periodd Friday 4th period and 5th period O LocationO B-Cluster 2F Seminar Room [0 Credits(] 2
0 Restrictiond Student number will be limited. O Lecture Form(s)O Seminar O Language English

O Instructor]  GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Y orozu
Assoc.Prof. Lintuluoto

O Course Descriptiond In this course, students will apply the engineering know-how and the skills of management,
and group leadership 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 a few intermediate discussions. A written report will be
required.

O Gradingd Report, class activity, presentation

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

O Course TopicsO

Theme camn e Description
10/5
) Introduction to Exercise on Project Management in Engineering
Guidance 1 ) ) ] ]
Lecture on tools for the Project management in engineering
Practice
Each project team may freely schedule the group works within given time
Teamwork 7 . _ ) . .
frame. The course instructors are available if any need is required.
Mid-term _ ) _ )
. 1 Each project team will have a mid-term presentation.
presentation
Some lectures will be provided, such as Leadership structuring, Risk
Lecture & Teamwork 2 Management, and Environmental Impact Assessment, depending on projects
you propose.
Presentation 1 Each project team will have a presentation based on its proposed project.

O TextbookO Course materials will be provided.

O Textbook(supplemental )0 Will be informed if necessary.

O Prerequisite(s)0 Fundamental skills about group leading and communication, scientific presentation.
O Independent Study Outside of Class(

O Web Sites The web-site will be opened in the home page of the GL education center.

O Additional InformationC] The number of students may be restricted. Students are requested to check in advance
whether the credit from this course will be accepted as a graduation requirement for their department.
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Urban Management

10F201

I nformation Technology for Urban Society
goooooo

0 Codell 10F201 O Course Yeard Master and Doctor Course O Term 1st term O Class day & Periodd Thu 1st
O Locationd C1-192 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture
O Language Japanese (English in case of foreign teachers) O Instructord Related teachers,

O Course Descriptiond The advancement of urban society by the use of information has been realized through the
remarkabl e 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 |ectures about the
way of maintenance, operation and management of urban systems in the advanced informational and
knowledge-intensive society.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme Class number of De&rlp“on

times

15

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC) Details will be provided in the first lecture.
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Urban Manageme

10F251

Exercise on Project Planning
gooooooooo

0O Coded 10F251 0O Course Yeard Master 1st 00 TermOd 1st+2nd term

O Classday & Periodd 1st term: Thu 3rd, 2nd term: Wed 5th O LocationO 1st termO C1-1730 2nd termO C1-192
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Exercise O Languagel Japanese and English

O Instructor0) Related instructors,

O Course Descriptiond The purpose of this seminar is to 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
activitiesin 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.

O Gradingd Planning, implementation of project and reports are comprehensively evaluated.
O Course Goals(l Goals are cultivating ability for self-initiative, planning and creativity.

0 Course TopicsO

Theme cmnmoe Description

Course introduction 1
Proposal of project 6
Management of

) « 12
project
Progress report 1
Final report 8
Presentation 2

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

O Additional Information Details are provided in the first lecture.
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Urban Management

10F253

Capstone Proj ect
gooooboooooooo

0O Coded 10F253 0O Course Yeard Master 1st 00 TermOd 1st+2nd term

O Classday & Periodd 1st term: Thu 2nd, 2nd term: Thu 4th O LocationO 1st term: C1-173, 2nd termC1-171
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)0 Exercise O Languagell Japanese/English
O Instructor0) Related instructors,

O Course Descriptiond 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.

O Gradingd Evaluation for each student is made comprehensively based on both report and presentation about the
project, and usual contribution of student to the project.

O Course Goals Goals are to cultivate student’ s ability for planning, creativity and communication.

O Course TopicsO

Theme Cisnumbor Description
Guidance 1
Exercises 4
6
12
6
Presentation 1

O TextbookO N/A

O Textbook(supplemental )00 N/A

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC Details will be provided in the first lecture.
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Urban Manageme

10U201

| ntegrated Seminar on Urban Management A
gooooobooooon

0O Coded 10U201 O Course Y earl Doctor 1st year 00 Term( 1st term O Classday & Periodd Fri 5th
O LocationdC1-173 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)dSeminar O LanguagedEnglish
O InstructorD Related instructors,

O Course Descriptiond 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 datasin 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.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme csmmbere Description
1
2
10
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC Details will be provided in the guidance and first lecture.

81



Urban Management

10U203

I ntegrated Seminar on Urban Management B
gooooobooooon

0O Codeld 10U203 O Course Y ear Doctor 1st year O TermO 2nd term 0O Class day & Periodd Tue 5th
O LocationdC1-173 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)dSeminar O LanguagedEnglish
O InstructorD Related instructors,

O Course Descriptiond 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.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme CIa&[?;I;ber of Descri ption
1
2
10
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional InformationC Details will be provided in the guidance and first lecture.
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Urban Manageme

10F257

Seminar on Urban Management A
oooooooooo A

0O Coded 10F257 0O Course Yeard Master Course O TermO 1st+2nd term
O Class day & Period 1st term: Fri 4& 5th, 2nd term: Mon& Tue 5th O Location] [ Credits(] 4
O RestrictiondNo Restriction O Lecture Form(s)dSeminar O LanguagelJapanese O InstructorJRelated instructors,

O Course Descriptiond 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.

O Gradingd 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 pointsin
each year.

1 point: Presentation at laboratory seminar (only if supervisor agrees), oral presentation in the annual meeting in
the Society of Civil Engineers.

10 5 point: 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).

50 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 Project,
Internship on Infrastructure Engineering, Long-Term Internship, Practice in Infrastructure Engineering or Practice
in Urban Management.

0 Course GoalslJ

O Course Topics

Theme Cl&t?r:r;ber of De&r | pt| on
2
6
8
6
8
O Textbook

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites

O Additional InformationO
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Urban Management

10F259

Seminar on Urban Managemen B
oooooooooo B

0O Coded 10F259 O Course Yeard Master Course 00 TermO 1st+2nd term

O Classday & Periodd 1st term: Wed& Thu 5th, 2nd term: Thu& Fri 5th O Locationd O Creditsd 4

O RestrictiondNo Restriction O Lecture Form(s)OSeminar O LanguagelJapanese O InstructorJRelated instructors,

O Course Descriptiond 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.

O Gradingd 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 pointsin
each year.

1 point: Presentation at |aboratory seminar (only if supervisor agrees), oral presentation in the annual meeting in
the Society of Civil Engineers.

10 5 point: 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).

50 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, 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.

O Course Goals

O Course Topics

Theme Claslinrt:]r;bef of Descri ption
2
6
8
6
8
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional InformationO



Urban Manageme

10F150

Long-Term Internship
gooooooooo

0O Coded 10F150 O Course Yeard Master and Doctor Course 00 Termd [ Classday & PeriodD O LocationO
O Creditsd 4 O Restrictiond O Lecture Form(s)O Seminar and Exercise O Languagell Japanese
O InstructorD Related instructors,

O Course Descriptiond 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.

0 Gradingd Writing plans, completing internship, final report and presentation are comprehensively evaluated.
0 Course Goals

O Course Topics

Theme Class number of Deg:”pt'on

times

15

O TextbookO

U Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Urban Management

100210

Practicein Urban M anagement
gooooooo

O Codell 10U210 O Course Year Master Course O TermO 2nd term O Class day & Periodd Wed 1st
O Locationd C1-173 O Creditsd 2 O Restrictiond O Lecture Form(s)O 0O Languagell Japanese
O InstructorD Related instructors,

O Course Descriptiond 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.

0 Gradingd Attendance and reports are comprehensively evaluated.

0 Course Goals( 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 universities, international and domestic associations.

O Course TopicsO

Theme Class number of D%rlp“on

times

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information

86



Urban Manageme

10U216

ORT on Urban Management
gooooooog

0 Codel] 10U216 O Course Y eard Doctor Course O TermO 1st+2nd term
O Classday & Perioddlst term: Thu 3rd&4th, 2nd term: Thu 4& 5th O LocationdC1-173 O CreditsT4 O Restriction
O Lecture Form(s)d 0O Languaged 0O Instructord Related instructors,

O Course Descriptiond By practicing the research themes on Urban Management and making the presentations of
research results at the conferences, the students can devel op the advanced specidities, 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
laboratory, some kinds of seminars and symposiums, lecture classes and internship to the enterprises or research
organizations at home and abroad.0 The director of the department and the supervisor totally evaluate the reports
made about these activities by the students.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme Class number of De&”p“on

times

2

| o 00 O

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

O Additional InformationC Details will be given in the guidance.
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Urban Management

100224

Practicein Advanced Urban Management A
oooooooooo A

0O Coded 10U224 O Course Year( Doctor 1st O TermO 1st term O Classday & Periodd O LocationOd
O Creditsd 1 O Restrictiond O Lecture Form(s)O Seminar and Exercise O Languagell O Instructor
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
3
5
2
5
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Urban Manageme

10U225

Practicein Advanced Urban Management B
oooooooooo B

0O Coded 10U225 0 Course Yearl Doctor 1st O TermO 2nd term 0O Classday & Periodd 0O LocationO
O Creditsd 1 O Restrictiond O Lecture Form(s)O Seminar and Exercise O Languagell O Instructor
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
3
5
2
5
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Urban Management

10F003

Continuum M echanics
goood

0 Codel] 10F003 [0 Course Year Master and Doctor Course 0 Term( 1st term O Class day & Periodd Mon 2nd O Location] C1-192

O Credits0 2 O Restriction] No Restriction 0 Lecture Form(s)O Lecture O Languagell Japanese

O Instructord Kunitomo Sugiura, Tomomi Y agi,

0 Course Descriptiond 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 aso to provide students with
mathematical way of understanding the continuum mechanics. This course contains the fundamental's of vector and tensor calculus, the
basic equations of continuum mechanics, the tensor expressions of elastic problems and further applications.

O GradingO Assessment will be based on exam, report and participation.

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

O Course Topicsl

Theme C'asstf‘“mbe' of Description
. - Outline of Structural Analysis
Introductions . S
- Mathematical Preliminaries(Vectors and Tensors)
) - Summation Convention
Matrices and tensors 1 ) )
- Eigenvalues and Eigenvectors
differential and integral 1 - Quotient Laws
calculus of tensors - Divergence Theorem
- Material Description
Kinematics 1 - Spatial Description
- Material derivative
) ) - Strain tensors
Deformation and strain 2 o .
- Compatibility conditions
Stress and equilibrium 1 - Stress Tensors
equation - Equilbrium Equations
) - Conservation of Mass
Conservation law and _ ]
. ) 1 - Conservation of Linear Momentum
governing eguation i
- Conservation of Energy
Constitutive equation of 1 - Perfect Fluid
idealized material - Linear Elastic Material (Isotropic)
Elastic-plastic behavior - Yield Criteria
and constitutive equation 1 - Flow Rule
of construction materials - Hardening Rule
- Governing Equations and Unknowns
Boundary value problem 1 - Navier-Stokes Equation
- Navier Equation
o o - Principle of Virtual Work
Variationa principle 1 o )
- Principle of Complementary Virtual Work
Various kinds of ) - Weighted Residual Method
numerical analyses - Finite Element Method
Confirmation of the
attainment level of 1 Feedback based on the Final Examination
learning
O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)0 Basic knowledge for structural mechanics, soil mechanics and fluid mechanics are required.

O Independent Study Outside of Class[] As appropriate, the assignments are given based on the content of Lecture.
0 Web Sites]

O Additional Informationd
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Urban Manageme

10F067

Structural Stability
gooono

0 Codeld 10F067 0O Course Yeard Master and Doctor Course 00 Term 1st term 0O Class day & Periodd Fri 2nd
O LocationdC1-173 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English
O Instructor] Kunitomo SUGIURA

O Course Descriptiond Fundamental concept of static and dynamic stability of large-scale structures such as
bridges isto 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 subjects to improve safety will be lectured
systematically. Furthermore, the practical solutions to the subjects are to be introduced to assure the safety of
structures.

O Gradingd Grading will be evaluated by written examination, reports and attendance.

O Course GoalsO The class aims to cultivate the understanding of static and dynamic stability problems for
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.

0 Course Topics

Theme Class number of De&”pt'on

times

Stability of Structures and Failures
Basis of Structural Stability

. - Elastic Buckling of Columns
Elastic Stability

] ) 7 Elastic Buckling of Beams & Frames
under Static Loading

Elastic Buckling of Plates

Elasto-plastic Buckling

Buckling Analysis

The stability around the equilibrium points based on the state equation of

Bagicth ¢ motion in which the nonlinearity of external, damping and restring forces are
asic theory o
i y . taken into account. Wind-induced vibration of a square prism (Galloping) and
dynamic stability and 7 ) ] ) ] ] )
1dof system with nonlinear spring will be introduced as practical examples.

its application ) i . . .
Chaotic motion of a pendulum subjected to periodic external forceis also
explained as an introduction of chaos theory.

Achievement Check 1 Summary and Achievement Check.

O TextbookO Not specified.
O Textbook(supplemental )0 Introduced in class if necessary.

O Prerequisite(s)0 It is desired for participants to master structural mechanics, continuum mechanics, mathematical
analysis as well as vibration theory.

O Independent Study Outside of Class(
O Web Sitesl none

0 Additiona Informationd none
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Urban Management

10F068

Material and Structural System & Management
gooooooooooo

0O Codeld 10F068 O Course Yeard Master and Doctor Course O Termd 1st term O Class day & PeriodO Wed 2nd
O Locationd C1-173 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)C Relay Lecture

O Languaged English O Instructord Hirotaka Kawano,Atsushi Hattori, Takashi Y amamoto,

O Course Descriptiond With regard to the maintenance of concrete structures, the deterioration prediction

proceduresin material and structural properties are discussed based on durability and deterioration processes of
concrete structures. Repair materials and methods are al so introduced. Note: strengthening materials and methods
are discussed in Concrete Structural Engineering, provided in the second semester. In the later half of this lecture,
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 as
well asthe physical aspect, the flow of the asset management for structures' groups with view points of thelife

cycle cost and the budget is provided.
O Gradingd Reports ,presentations and other activities are inclusively considered.
O Course Goals To understand the maintenance for a single structure and the asset management for structures
group.
O Course Topics
Theme Class number of Description

times

1. Outline of

maintenance for 1
concrete structures

2. Deterioration
mechanisms of

concrete structures 4
and deterioration

prediction

3. Repair materials

and methods for 1
concrete structures

4, Maintenance and

asset management
5. Maintenance for

structures' group
6. Management for

structures' group
7. Presentations and

discussions

O TextbookO Not specified. Some materials may be provided.

O Textbook(supplemental ) Not specified.

O Prerequisite(s)0 Basic knowledge on Construction Materials and Concrete Engineering.

O Independent Study Outside of Classd Check the handouts. Additional studies will also be instructed.

O Web Sites]

O Additional Information Positive presence in the lecture is expected by joining discussions for example.
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Urban Manageme

10F261

Earthquake Engineering/Lifeline Engineering
goooooooood

0O Codeld 10F261 0O Course Yeard Master and Doctor Course 00 TermO 1st term O Class day & Periodd Tue 4th

O LocationdC1-191 O Creditsd2 O RestrictionCINo Restriction O Lecture Form(s)OLecture O Languagell English

O Instructord J. Kiyono, A. Igarashi

O Course Descriptiond 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.

O Gradingl
0 Course Goalsl

O Course TopicsO

Theme camn e Description

2

1

1

1
Principles of seismic Fundamental thories on dynamic response of nonlinear elastoplastic structural
design of structures 2 systems and representative seismic design principles
Seismic performance ] ) o )

Essentials and current issues related to seismic performance and design of RC
of concrete and steel 1
and steel structures

structures
Seismic response Idea and current issues on seismic isolation, seismic response control
control and seismic 1 techniques for enhancement of seismic performance of structures, and seismic
retrofit of structures retrofit and rehabilitation of existing structures

1

2

1

1
Achievement ) . . .
evaluation 1 Students' achievementsin understanding of the course material are evaluated.

O Textbookd Not specified

O Textbook(supplemental )

O Prerequisite(s)0

O Independent Study Outside of ClassO

O Web Sites]

0O Additiona Informationd
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Urban Management

10w001

Structural Engineering for Civil Infrastructure
gooooooo

O Codeld 10W001 O Course Y ear(l Master and Doctor Course 00 Term 2nd term O Class day & Periodd Thu 2nd
O Locationd C1-173 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Relay Lecture
O Languagel English O Instructord Related Faculty members,

O Course Descriptiond Structural engineering problems related to planning, design, construction and maintenance
of theinfrastructures 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.

O Gradingd Coursework will be graded based on the reports.

O Course Goals To grasp problems related to structural engineering and their specific solutions.
To understand applicability of advanced technologies and development prospects.

O Course TopicsO

Theme csmmbere Description
Structural Materias, 4 Steel materials, Concrete materials, mechanical behavior of structures,
Structural Mechanics Problems related to design, construction and maintenance
Applied Mechanics 1 Numerical analysis for structure performance evaluation
Earthquake and Infrastructure and natural disaster,
Wind Resistance of 7 Trends of disaster prevention technology,
Structures Problems related to Earthquake and wind resistant design
i International technology,
Maintenance of ) ]
3 Scenario design,
Structure

International technological education and collaboration

O Textbook The textbook is not required. Materials will be supplied by instructors.
O Textbook(supplemental ) Supplemental text books will be introduced by instructors.

O Prerequisite(s)0 Structural Mechanics, Wind Resistant Design, Construction Materials, Dynamics of Structures,
etc.

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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10F009

Structural Design
goooono

O Codel] 10F009 O Course Y ear(l Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 2nd
O LocationO C1-173 O Creditsll 2 0O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell English
O Instructord Y oshikazu Takahashi,Masahide Matsumura
O Course Descriptiond 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.
O GradingO Assessed by term-end examination, reports and quizes
O Course Goals 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.
O Course Topicsl]
Theme Class number of Description

times

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

process of abridge is explained.

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

Structure and Form 3 acting forces to understand the structural systems which have continuous or
symmetrical relationships. Furthermore, various examples are discussed based on
the understanding of the structural systems.

) Design theory of civil infrastructuresisintroduced. The allowable stress design
Structural Design and

Performance-based 3
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 ) ) ) .
) Fundamentals of random variables, functions of random variables, probability of
and Functions of 1 ) o ] o
i failure and reliability index in their simplest forms are lectured.
Random Variables

Structural Safety Limit states, probability of failure, FOSM reliability index, Hasofer-Lind reliability
Anaysis index, Monte Carlo method are lectured.
Code format as Load and Resistance Factors Design (LRFD) method, calibration
of partial safety factors based on the reliability method are given.

Design Codes 2

Assessment of the )
) 1 Assess the level of attainment.
Level of Attainment

O Textbook[ Reliability of Structures, A. S. Nowak & K. R. Collins, McGraw-Hill, 2000
O Textbook(supplemental ) U.Baus, M.Schleich, Footbridges, Birkhauser, 20080 Japanese ver.: Footbridges(trans ated

by Kubota, etal.), 0 00O 00O , 20110
00000 ,00000000000,00000 , 2010

Other books will be given in the lectures as necessary.
O Prerequisite(s)C] Fundamental knowledge on Probability and Statistics, and Structural Mechanics
O Independent Study Outside of Classd N/A
0 Web Sites
O Additional InformationO Structural planning and design will be given by Y. Takahashi, and Structural reliability

analysisby M. Matsumura.
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Bridge Engineering

ooon

10F010

0 Codell 10F010 O Course Year[] Master and Doctor Course O Term 2nd term O Classday & Periodd Mon 3rd O Location C1-172 O CreditsO 2
0 Restriction) No Restriction O Lecture Form(s)0 Lecture O Languagell English O Instructor(] Kunitomo Sugiura, Tomomi Y agi, Masahide Matsumura
0 Course DescriptionO 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 isto 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 fatiguell brittlenessC] 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.

0 GradingO Assessment will be based on exam, reports and participation.

O Course GoalsU

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

acquired.
O Course TopicsU

Theme

Description

Introduction

- Fundamental knowledge on steel structures

- Types of stedl structures

- Future trend of steel structures

Material behavior, Initial
imperfections and Damages

- Construction of steel structures
- Residual stresses and initial deformations

- Damages

Stress-strain relationship,
Joints

- Yield surfaces

- Bauschinger effect
- Hardening effect

- Welded joint

- Bolted joint

Fatigue fracture, fatigue life
and fatigue design

- 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

- Structural instability and accident

- Theory of Stability
- Compressive members, etc.

Corrosion and anti-corrosion

of steel structures

- Mechanism of corrosion
- Micro- and Macro- cells
- Anti-corrsion
- Life-cycle costs

Wind resistant design of
structures

- Natural winds due to Typhoon, Tornado and so on

- Evaluation and estimation of strong winds
- Wind resistant design methods
- Various kinds of design codes

Aerodynamic instabilities of
structures

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

cable vibrations)

- Mechanisms of agrodynamic instabilities
- Evaluation methods and Countermeasures

Wind-induced disaster

- Accidents on structures due to strong winds

- Disaster prevention

Topics

Introduction of current topics on bridge engineering by avisiting lecturer

Confirmation of the
attainment level of learning

Confirm the attainment level of learning

0 TextbookO
O Textbook(supplemental )0

O Prerequisite(s)0 Basic knowledge for construction materials, structural mechanics and fluid mechanics are required.

O Independent Study Outside of ClassU

[0 Web Sites
O Additiona Information
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Urban Manageme

10A019

0 Codell 10A019 O Course Year Master and Doctor Course O Termd 2nd term O Class day & Period Tue 2nd

O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O InstructorC Y oshikazu Takahashi, Takashi Yamamoto, Satoshi Takaya, Katsuhiko Mizuno (Sumitomo Mitsui

Construction Co., LTD.)

O Course Descriptiond Concrete is one of the most useful construction materials employed for an infrastructure.

The structural properties of areinforced concrete including a prestressed concrete are introduced among the

various structural components of concrete. The engineering techniques in design, execution, diagnosis, repair,

strengthening and management of reinforced and/or prestressed concrete structures are discussed from the point of

view of the performance based system.

O GradingO
0 Course GoalslJ

O Course TopicsO

Theme Class number of

times

Description

1

PR O O

O Textbook[

O Textbook(supplemental)

O Prerequisite(s)O

O Independent Study Outside of ClassO
0 Web SitesD

0 Additional Information
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Structural Dynamics
gooooooo

O Codel] 10F227 O Course Y ear(l Master and Doctor Course 00 Term( 1st term O Class day & PeriodO Tue 2nd

O LocationOl C1-173 O Creditsll 2 0O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel Japanese

O Instructord A. Igarashi, A. Furukawa

O Course Descriptiond 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.

O Gradingll Based on the results of afinal examination, plus homework assignments

O Course Goalsl (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

O Course Topics

Theme Class number of Description

times

The fundamental concepts of structural dynamics and the scope of the problem to
Introduction 1 be treated are described, and the outline of the theoretical framework of
methodologies for analysisis overviewed.

Dynamics of Basic concepts, including the formulation of vibration model of multi-degree of
Multi-Degree-Of-Freedom 2 freedom systems, eigenvalue analysis, normal modes and modal analysis of linear
Systems systems and modeling of system damping, are described.

) Methodology of response analysis of linear systems based on the concept of the
Frequency-Domain . . . .
frequency response function, and the relationship between the frequency-domain

Analysis of System 1 . . : . o , .
Response analysis and time-domain response via Fourier integral, mathematical operation
and numerical procedure are described.
Overview of the step-by-step time integration method used for numerical response
Numerical Time 5 analysisin the time domain is followed by the implication and mathematical
Integration analysis of the characteristics of the integration method, including stability and
accuracy.
The methodol ogy for stochastic modeling of inputs when the dynamic load on the
o structure can not be deterministically specified is shown, and the concept, theory
Random Vibration 6

and method for probabilistic evaluation of the dynamic response of the structures
are described.
The concept of dynamic response control of structures, in particular the active

Structural Response

Control 2 control and semi-active control, is described, and the standard theories for analysis
ontro
and design are introduced.
Achievement . . ' .
i 1 Students' achievements in understanding of the course material are evaluated.
Evaluation

O Textbook[ Not used; Class hand-outs are distributed when necessary.

O Textbook(supplemental )]

O Prerequisite(s)C Mechanical vibration (undergraduate level), Complex calculus (integration of analytic functions,
Fourier transform, etc.), Probability theory, Linear algebra

O Independent Study Outside of Classl

0 Web Sites[]

O Additional InformationC] There will be homework assignments at the end of most of the lectures.
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Seismic Engineering Exercise
gooooboooooooo

0 Codeld 10F263 O Course Y ear(l Master and Doctor Course 00 TermO 2nd term O Class day & Periodd Mon 4th

O Locationd C1-192 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture and Exercise

O Languaged Japanese O Instructor() Sawada, Takahashi, Goto

O Course Descriptiond 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.

O Gradingd Based on the performance during the course (including homework) and the results of presentation and

reports.
O Course Goals( 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)
O Course TopicsO

Theme camn e Description
Frequency domain . i .
) 1 Basics of Fourier transformation is introduced.
analysis
Modeling of
structure - soil 1 Equation of motion of SR model isintroduced and the integration method of
system and time the equation in time domain is explained.

domain analysis
Exercise of linear

Small groups of students are exercised in elastic modeling of structures and

seismic response 2 . L . .
) linear response analysis in time domain and frequency domain.
analysis
Prediction of ground
motion by empirical 3 Empirical Green's function method is introduced to predict large earthquakes
Green's function based on observed small earthquakes.
method
Seismic analysis ) Seismic analysis method of layered half-space based on equivalent
method of soil linearization method is introduced.

Nonlinear seismic ) i ) , . )
Nonlinear modeling of structures and the integration and iterative methods of

analysis method of 2 ] ) S ] _

the nonlinear equation of motion in time domain are introduced.
Structures
Exercise of nonlinear Small groups of students are exercised in the prediction of ground motion
seismic response 3 generated by a specified seismic fault and the nonlinear response analysis of
analysis structures and foundation.
Achievement Check 1 All students give presentations and discussions.

O Textbook Not used; Class hand-outs are distributed when necessary.

O Textbook(supplemental )

O Prerequisite(s)0 Earthquake Engineering/Lifeline Engineering (10F261), Structural Dynamics (10F227)

U Independent Study Outside of Class[ Students require to review and analyze in preparation for final
presentations.

O Web Sites

O Additional InformationO

99



Urban Management

10F415

Ecomaterial and Environment-friendly Structures
goooooo

O Codell 10F415 O Course Yeard Master and Doctor Course O Term 1st term O Class day & Periodd Wed 1st
O LocationdC1-117 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC) Hirotaka KAWANO,Atsushi HATTORI, Toshiyuki ISHIKAWA,

O Course Descriptiond Lecture 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.

0 Gradingd Attendance( %), Report( %),Presentation( %)

0 Course Goalsl 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.

O Course Topics

Theme casmmbere Description
Guidance 1 Object of the Course, Grading and Goals
product of materials
and impact to 1 Product of cement, steel, concrete CO2 product and its influence
environment
recycle and reuse of Recycle and reuse of steel, metals, concrete, asphalt, plastics Technology
materials 3 development of construction materials
deterioration of Mechanism of deterioration of concrete structures. carbonation, salt attack,
concrete structures ! alkali-aggregate reaction Maintenance and retrofit methods
deterioration of steel Mechanism of deterioration of steel structures: corrosion, fatigue Maintenance
structures ! and retrofit methods
deterioration of Mechanism of deterioration of composite structures: Maintenance and retrofit
composite structures ! methods
life-cycle assessment Life-cycle assessment of structures considering initial cost aswell as
of structures ! mai ntenance cost
topics and discussion 2 Recent topics on construction materials and discussion
presentation by . S . . . )
Presentation by students on the individual topics Discussion on the topics.
students and 4
i ) Feedback at the last class
discussion / feedback

O Textbookd No set text

O Textbook(supplemental)O Instructed in class

O Prerequisite(s)0 Basic knowledge of construction materials, concrete engineering

O Independent Study Outside of Classd Check the handouts. Additional studies will also be instructed.
O Web Sites

O Additional Informationd Questions and discusions are welcome
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| nfrastructure Safety Engineering

goooogooo

O Codell 10F089 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Thu 3rd
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O Instructor Tomoyasu Sugiyamald Tsutomu lyobe

O Course Descriptiond The issues concerning the safety and reliability of infrastructures such as tunnels and

bridges and al so the issues on natural disaster are reviewed in the lecture.
0 Gradingd This lecture involves reports (70%) and attendance(30%)
O Course GoalsO To understand the basic technol ogies to enhance the safety of structures and also the

fundamental s on disaster prevention.

O Course Topics

Theme camnmbere Description
Introduction 1 Introduction on the safety of infrastructures
Maintenance of 1 Planning, investigation, evaluation and repair in maintenance for mainly
railway structures railway structuresis generally explained
Weather information Overview of weather information for disaster prevention and its monitoring
for disaster 2 system, the evaluation method for climatological statistics and extreme value
prevention statistics.
) ) To sustain the users safety in railway system, it is necessary to maintain the
Disaster prevention ] ) ) ]
o 1 structures properly but also to consider the prevention against disaster. Thus
inrailway structures o T ) ] ]
herein disastersin railway structures and its counteractions are explained
Regulation and
counteraction against 1 The need for regulation in railway operation at rainfall is explained
rainfall
Risk assessment for 1 Risk assessment for rainfall disaster is described and also some practical cases
rainfall disaster are introduced
Technical tour 3 Prevention technol ogies against natural disaster
i Warning system for earthquake and the algorithm of earthquake early

Earthquake and its . I . ;

. 1 detection, which is one of the regulations for Super expressway in earthquake,
early detection ] )

isexplained
Basics of snow ) Physical phenomenon of snow hydrology and its relationship with natural and
hydrology socia environment
Countermeasures of
snow disasters for 1 Disorder caused by snow and ice and the countermeasures in railways
railway
Report 1 Report
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0 Basic knowledge on statistics is required. Students should have taken the course of

geo-mechanics, structural mechanics and concrete engineering.

O Independent Study Outside of ClassD

0 Web SitesO

O Additional InformationC confirm the attendance at every lecture
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Hydraulics & Turbulence M echanics
goooono

O Codell 10F075 O Course Yeard Master and Doctor Course O Term( 1st term O Class day & Periodd Wed 3rd
O LocationdC1-191 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC Toda,Sanjou,0Okamoto,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme casnmbe Description
Guidance 1 Guidance and entrance level lecture about fluid dynamics and turbulence
Theories of 3 L ectures about momentum equation, boundary layer, energy transport, vortex
turbulence dynamics and spectrum analysis

Turbulence in natura

) L ectures about diffusion and dispersion phenomena observed in natural rivers.
rivers

Vegetation and L ecture about turbulence transport in vegetation canopy together with
turbulence introduction of recent researches

Practical topicsin
natural rivers

2 L ectures about compound channel and sediment transport

Practical topicsin
hydraulic 2 Lectures about drifting object in flood and fish way
engineering

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0 Hydraulics

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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10A216
Hydr ology

goo

O Codell 10A216 O Course Yeard Master and Doctor Course O Termd 2nd term O Class day & Period Tue 2nd

O LocationdC1-117 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English

O InstructorD Y asuto TACHIKAWA, Y utaka |ICHIKAWA and Kazuaki Y OROZU

O Course Descriptiond Physical mechanisms of the hydrologic cycle are described from the engineering viewpoint.
The rainfall-runoff modeling and its prediction method are emphasized. Physical hydrological processes explored
are surface flow, saturated-unsaturated subsurface flow, streamflow routing, and evapotranspiration. Physical
mechanism of each hydrological process and its numerical modeling method are explained. The basic equations
and numerical simulation methods are provided. Then, detail of distributed hydrological modeling is explained
through exercise.

O Gradingd Examination and report

O Course Goals The goals of the class are to understand the physical mechanism of hydrological processes, their
basic equations, and numerical simulation methods.

O Course TopicsO

Theme Class number of De&”p“on

times

Introduction 1 The hydrologic cycle and the hydrological processes are explained.
The physical process of the surface flow and its numerical modeling method

Surfaceflow 2 are described. The basic equations of the surface flow and the numerical
simulation methods are explained.
The physical process of the streamflow routing and its numerical modeling

Streamflow routing 2 method are described. The basic equations of the streamflow routing and the
numerical simulation methods are explained.

Channél network and

. Numerical representations of channel networks and catchments are explained.
watershed modeling

A physically-based distributed hydrological model is described, whichis

Distributed . i :
, 5 constructed with numerical representations of channel networks and
hydrological model
catchments.
Climate change and 1 Dataanalysis of the latest GCM simulation is presented and the impact of
hydrologic cycle climate change on the hydrologic cycleis discussed.
The physical process of the evapotranspiration and its numerical modeling
Evapotranspiration 2 method are described. The basic equations of the evapotranspiration and the
numerical simulation methods are explained.
Feedback of study ] ,
) 1 Feedback of study achievement is conducted.
achievement

O Textbookd Handouts are distributed at each class.

O Textbook(supplemental)

O Prerequisite(s)] Basic knowledge of hydraulics and hydrology

O Independent Study Outside of ClassO Read the textbook and/or related documents in advance and work on
assignments to improve understanding of the lecture contents.

O Web SitesO http://hywr.kuciv.kyoto-u.ac.jp/lecture/lecture.html

O Additional InformationC This course is open in English every other year. The course will be openin AY2018.
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10F019

River Engineering and River Basin M anagement
gooooooooo

0 Codel] 10F019 O Course Y ear Master and Doctor Course U TermO 1st term 0 Class day & Periodd Wed 1st O Locationd C1-173

O Credits0 2 O Restriction] No Restriction 0 Lecture Form(s)O Lecture O Languagell Japanese

O Instructord Hosoda, T., Kishida, K., Onda, S.

O Course Descriptiond It isimportant to consider about rivers comprehensively from the various points of view based on natural &
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 view points 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 & slope failure disasters, the integrated
river basin planning(flood defense, environmental improvement planning, sediment transport system), functions of dam reservoir and
management.

O GradingO Reports & Attendance

O Course GoalsO Students are requested to understand the fundamental knowledge to consider rivers and river basins comprehensively

from the various points of view based on natural & social sciences and engineering & technology.
O Course Topics

Theme Class number of Description
times
Various view pointsto Various viewpoints to consider rivers and river basins, Various rivers on the earth,
consider rivers and river 2 Formation processes of river basins, long term environmental changes of rivers and its main
basins factors
Ecological systemin )
] 1 The fundamental knowledge on river ecologycal system
rivers
Applications of

. The following items are lectured: Computational method to predict river flows and river
computational methods

) 2 channel processes with sediment transport and river bed deformation, Hydrodynamicsin

to environmental )
Lake Biwa.
problems
Recent flood disasters & Characteristics of recent flood and slope failure disasters, the Fundamental river
Integrated river basin 3 management plan and the River improvement plan based on the River Law, Procedures to
planning make the flood control planning, Flood invasion analysis and hazard map.
Groundwater and its 1 Simulation technology of groundwater, Geo-environmental issues, Reservoir Engineering,
related field Contaminant Transport Processes.
Sustainable devel opment . ) ) .
‘ d 1 Needs of dam development and history of dam construction, Maintenace of Dam reservoir.

of dam

Economic evaluation of ) o )

) Evaluation of people's awareness & WTP to river improvement projects by means of CVM,
environmental 2 o .
] . Conjoint Analysis, etc.
improvement projects

Riverbank and Dam . ) . _ )
River bank and dam structure, foundation, grouting. Desighn of River bank, Arch Dam and

structure and its 2 )
. Graviety Dam.
maintenance
Achievement
Confirmation and 1 Comprehension check of course contents (Reports & Quiz)
Feedback

O TextbookO Printed materials regarding the contents of this class are distributed in the class.

O Textbook(supplemental)d

O Prerequisite(s)d Fundamental knowledge on Hydraulics, Hydrology and Ecology

O Independent Study Outside of ClassO

0 Web SitesO http://www.geocities.jp/kyoto,ivereng/

0 Additional Informationd Students can contact with professors by visiting their rooms and sending e-mails.
Prof. Hosoda: hosoda.takashi.4w@kyoto-u.ac.jp
Prof. Kishida: kishida.kiyoshi.3r@kyoto-u.ac.jp
Associate Prof. Onda: onda.shinichiro.2e@kyoto-u.ac.jp
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10A040

Sediment Hydraulics
gooono

0 Codell 10A040 O Course Year Master and Doctor Course O TermO 1st term O Class day & Periodd Mon 2nd
0 Location(JC1-191 O Creditsl]2 O Restriction[INo Restriction O Lecture Form(s)dLecture O LanguagellJapanese
O InstructorC) Hitoshi Gotoh and Eiji Harada,

O Course Descriptiond Natural flowsin river and coast are movable bed phenomena with the interaction of flow
and sediment. At ariver and a coast, a current and a wave 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 relationship, 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.

O Gradingd Grading is based on student’ s activitiesin lectures and written examination.

O Course Goals 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.

O Course Topics

Theme Class number of De&”pt'on

times

i The purpose and constitution of the lecture, the method of the scholastic
I ntroduction 1 ) )
evaluation are explained.

Physical characteristic of a movable bed and a non-equilibrium sediment

Basics of sediment

hvdrali 5 transport process and its description are explained. Furthermore, the prediction
raulics

Y technique of topographical change due to current and wavesis outlined.

Essential parts of numerical models of the movable bed phenomena, which has
. been developed by introducing dynamic models such as a granular material
Computational ] o , ] ]
) model to describe a collision of sediment particles and a multiphase flow
mechanics of

i 8 model to describe a fluid-sediment interaction, are described. In comparison
sediment transport: ) ] ) ) )
with the conventional movable bed computation, the points on which has been

The state of the art . o .
improved to enhance the applicability of the models are concretely mentioned.
Some frontier studies of sediment transport mechanics are also introduced.
Achievement )
. ) 1 Comprehension check of course contents.
cofirmation

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

O Prerequisite(s)0 Undergraduate-level Hydraulics or Hydrodynamics is required. Because a commentary easy as
possibleis kept in mind by lectures, students without these prerequisite are welcomed.

O Independent Study Outside of Class Review fundamental items of hydraulics or hydrodynamics.
O Web Sites] Non
O Additional Information] Non
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10F464

Hydrologic Design and M anagement
gooono

O Codel] 10F464 O Course Y ear(l Master and Doctor Course [0 Term( 1st term O Class day & PeriodO Fri 2nd

O LocationOl C1-191 O Creditsll 2 0O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel Japanese

O Instructord Yasuto TACHIKAWA and Y utaka ICHIKAWA

O Course Descriptiond 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 tools is described. Then, A
real-time rainfall runoff prediction method with the use of Kalman filter theory is described.

O GradingO Final report (100)

O Course Goas The class aims to understand the probabilistic and statistical analysis of hydrologic variablesto
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.

O Course Topics

Theme C'“ﬂ”;';ba of Description
Introduction 1 A flood control planning and water resources planning are introduced.
Frequency analysis 3 The frequency analysis of hydrologic extreme values is described. The methods to
and hydrologic design set the external force for the hydrologic design are explained.
The time series analysis of hydrologic variablesis described. The methods to
Time series analysis ) develop time series models, time serried data generation methods, spatiotemporal
and hydrologic design variation of hydrologic variables and arandom field model, disaggregation

methods are explained.
Hydrologic models which include the process of human activities for the

Hydroloi el hydrologic cycleis described. Then, hydrologic predictive uncertainty is explained,
rologic modelin
y 9 g which isinevitable coming from model structure uncertainty, parameter

and predictive 2 . o i ) . . .
it identification uncertainty and model input uncertainty. Especialy, the relation
uncertain
Y between spatiotemporal scales of hydrologic modeling and model parameter values
is described.
Hydrologic modeling ) A hydrologic modeling system which helps to develop complicated hydrologic
system simulation models and its importance for aflood control planning is aso described.
Watershed . i , ) )
Watershed management to mitigate flood disastersis described. A cost-benefit
management for flood 2 ] o
: analysis of flood control measuresis discussed.
disaster
Real-time rainfall ) A real-timerainfall runoff prediction method with the use of Kalman filter theory
runoff prediction and anew filter theory is described.
Feedback of study ) )
) 1 Feedback of study achievement is conducted.
achievement
O TextbookO

O Textbook(supplemental )

O Prerequisite(s)0 Basic knowledge of hydrology, probability and statistics are required.

O Independent Study Outside of Classl Read the textbook and/or related documents in advance and work on assignments
to improve understanding of the lecture contents.

O Web SitesO http://hywr kuciv.kyoto-u.ac.jp/lecture/lecture.html

O Additiona Information

106



Urban Manageme

10F245

Open Channel Hydraulics
goooooo

O Codeld 10F245 [ Course Yeard Master and Doctor Course [0 Term 1st term 0O Classday & Periodd Fri 1st

O Locationd C1-173 O Creditsl] 2 O RestrictionC] No Restriction 0 Lecture Form(s)UO Lecture 00 Languagel] English

O Instructord] HOSODA, Takashi and ONDA, Shinichiro

O Course Descriptiond Hydraulic engineers and river engineers are requested to understand Open Channel Hydraulics to handle
practical problems properly. In this class, the basic theory on open channel hydraulicsis lectured showing various applications
in Hydraulic Engineering Field. The contents include the following items: Application of a singular point theory to water
surface profile analysis, Derivation of 2-D depth averaged flow model, 1-D analysis of unsteady open channel flows based on
the method of characteristics, Plane 2-D analysis of steady high velocity flows, Plane 2-D analysis of unsteady flows, Higher
order theories such as Boussinesq eguation, etc.

O Gradingd This classis available for 2018. The regular examination is held for grading.

O Course Goalsll Students are required to understand the basic theory of Open Channel Hydraulics and to learn how to apply the
basic theory to practical problemsin hydraulic engineering field including computational methods.

0 Course Topics

Theme Class number of Description

times

Guid 1 The contents of this subject are introduced showing the whole framework of Open
uidance
Channel Hydraulics with several theoretical and computational results.

Derivation of 2-D

1 Derivation procesures of plane 2-D depth averaged flow model are expalined in details.
depth averaged model

Application of singular L ) . . .
) The application of asingular point theory to water surface profile analysis for steady
point theory to water 1 ) .
. . open channel flows is explained.
surface profile anaysis

1-D analysis of The following items are |lectured: Fundamental characteristics of 1-D unsteady open
unsteady open channel 3 channel flows, Method of Characteristics, Dam break flows, Computational methods
flows for shallow water equations.

Fund tals of basic theory of numerical simulation is explained by means of finite difference method,
undamentals o
. . ) 1 finite element method, etc. Applications of these method to unsteady open channel flow
numerical simulation ) . . C . .
equations are also shown with some practical applicationsin river engineering.

Plane 2-D analysis of o )
Characteristics of steady plane 2-D flows are explained based on the method of

steady high velocity 1 .
characteristics.
flows
The following items are lectured: The propagation of a characteristic surface, the shear
Plance 2-D analysis of 3 layer instability in 2-D flow fields, the application of a generalized curvilinear
unsteady flows coordinate system to river flow computation, the application of a moving coordinate
system, etc.
Boussinesqg equation with the effect of vertical acceleration, full/partially full
Higher order theory 3 pressurized flows observed in a sewer network, traffic flow theory based on a dynamic
wave model and its application
Achievement ) L .
. . Understanding of the contents on Open Channel Hydraulicsis confirmed through the
Confirmation & 1 o
regular examination.
Feedback

O Textbook Printed materials on the contents of this class are distributed in class.

O Textbook(supplemental )]

O Prerequisite(s)d The Basic knowledge on fluid dyanamics and hydraulics

O Independent Study Outside of Class

0 Web Sites[

O Additional Information Students can contact with Hosoda by sending e-mail to hosoda.takashi.4w@kyoto-u.ac.jp.
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10F462

Coastal Wave Dynamics
gooono

O Codell 10F462 0 Course Yeard Master and Doctor Course O Term 1st term O Class day & Periodd Fri 3rd
O LocationdC1-173 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English
O InstructorC) Hitoshi Gotoh Khayyer Abbas, Eiji Harada and Hiroyuki Ikari

O Course Descriptiond 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 applicationsisillustrated. As for 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.

O Gradingd Grading is based on student’ s activitiesin lectures and written examination.

O Course Goals Goal of this course is a detailed 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
astheir engineering applications.

O Course TopicsO

Theme casnmbe Description
i The purpose and constitution of the lecture the method of the scholastic
Introduction 1 ) i
evaluation are explained.
Conservation laws of 4 Fundamentals of fluid mechanics, liner / non-liner wave theories and
fluid numerical mathematics are explained.

Several methodol ogies against free-surface wave including breaking waves
6 (i.e. VOF, MPS, SPH) areillustrated. Especially advanced approaches of MPS
and SPH are explained in detail.

Modeling of surf
zone dynamics

Introduction of ) ) ) )
Reynolds averaging models and large eddy simulation are outlined.
turbulence models

Modeling of rock ) Method for tracking of armor blocks under high waves using Distinct Element
mound dynamics Method is described.
Achievement )
) ) 1 Comprehension check of course contents.
Confirmation

O TextbookO Computational Wave Dynamics by Hitoshi Gotoh, Akio Okayasu and Y asunori Watanabe 234pp,
ISBN: 978-981-4449-70-0

O Textbook(supplemental) [0 Non

O Prerequisite(s)0 Non. It is desiarable to have knowledge about hydraulics, fluid mechanics.

O Independent Study Outside of ClassO Review fundamental items of hydraulics or hydrodynamics.
O Web Sites[]

O Additional InformationC If there are any questions, please send e-mail to the staff. This course will be offered in
2015.
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10F267

Hydro-M eteor ologically Based Disaster Prevention
goooooo

O Codell 10F267 O Course Yeard Master and Doctor Course O Term( 1st term O Class day & Periodd Mon 3rd
O LocationdC1-191 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorD) Kaoru Takara, Eiichi Nakakita, Takahiro Sayama, Kosel Y amaguchi

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
2
2
1
2
2
2
1
1
1

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC] Every two years. No classis provided in year 2018.
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10A222

Water Resour ces Systems
gooooooo

0 Codell 10A222 O Course Y eard Master and Doctor Course O TermO 1st term O Class day & Periodd Tue 1st
O LocationdC1-192 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC Hori, T.(DPRI) and Tanaka, K.(DPRI)

O Course Descriptiond Systems approach to natural and socia phenomena associated to water resources is
introduced in terms of planning and design of sustainable water resources systems.

0 Gradingd Grading is done based on examination and commitment to classes.

O Course Goals[l Deep understanding of fundamentals for systems modeling of water-related natural and social
processes and ability to perform data collection, analyses and design of sustainable water management systems.

O Course Topics

Theme Class number of Deg:”pt'on

times

Optimum design of

water resources 3
systems

desicion support for

water resources 2
management

Recent topics on
water management
Water management

practicesin the world
Land surface model

and its application to 4
water management
achievement check 1

O Textbook Not specified.
O Textbook(supplemental )0 Supplemental documents will be introduced in classes.
O Prerequisite(s)0 Fundamentals of hydrology and water resouyrces engineering.

O Independent Study Outside of ClassO Review work based on handouts and report work for issues given in the
classes are required.

O Web Sites]

O Additional InformationCl Open every two years. Not available in 2018.
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10F077

River basin management of flood and sediment
goooooo

0 Codell 10F077 O Course Year Master and Doctor Course O Term( 1st term O Classday & Periodd Mon 1st
O LocationdC1-173 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC (DPRI) Nakagawa, H., (DPRI) Sumi, T., (DPRI) Takebayashi, H. and (DPRI) Kawaike, K.

O Course Descriptiond In ariver basin, various kinds of disasters such as debris flow, land slide, flood inundation,
storm surge, and etc. sometimes happen from the origin to the mouth. This lecture presents occurrence examples,
mechanisms, theory and methods of prediction and prevention/mitigation methods against those disasters. Also
this lecture mentions comprehensive management in a sediment routing system focusing on sediment management
strategy in dam reservoirs.

O Gradingd Grading is based on 2 reports out of 4 topics and attendance.

O Course Goals The goals of the class are to understand phenomena within ariver basin and to have wide
knowledge of problems of flood and sediment disasters and countermeasures against them.

O Course TopicsO

Theme clsmmbe Description
About Sabo works, sediment disasters, countermeasures against sediment
About Sabo Works 4 ] )
disasters, Sabo projects.
About Reservoir Reservoir sediment management focusing on reservoir sustainability and
Sediment 3 comprehensive management in a sediment routing system is overviewed
Management including worldwide perspective and Japanese advanced case studies.

o About the one dimensional bed deformation analysis and the sediment runoff

About basin-wide ] o
i i 4 model are introduced. Furthermore, some examples of the application of those

sediment routing .

models are introduced.

About basin-wide Flood disasters and countermeasures against them are overviewed along the
flood management history of flood management in Japan.

O TextbookO No designation. Printed materials regarding the contents of this class are distributed in class.
O Textbook(supplemental )0 Instructed in class

O Prerequisite(s)0 Fundamental knowledge of Hydraulics and river engineering

O Independent Study Outside of Class(

0 Web Sites

O Additional Information This classis held biennially and is held in 2019. Attendance is taken every time.
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10F269

Coastal and Urban Water Disasters Engineering
gooooooog

0 Codell 10F269 O Course Year Master and Doctor Course O TermOd 1st term O Class day & Periodd Wed 2nd

O LocationdC1-192 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O InstructorC T. Hiraishi, A. Igarashi, N. Yoneyama, N. Mori

O Course Descriptiond The coastal and densely populated urban areas with highly concentrated economic and
social activities and infrastructures are exposed to the threat of coastal disasters such as tsunamis, storm surges,
high waves, urban flood damage and urban earthquake disasters caused by paricular conditions associated with
their characters. This course provides the factors, examples and characteristics of coastal and urban regional
disasters, aswell as disaster prevention measures taking these factors into consideration.

O Gradingd Grading will be based on the report and achievementsin the class.

0 Course Goals1 In-depth understanding of cocepts and knowledge necessary for taking measures against disasters,

based on fundamental theories of hydraulics and structural mechanics, occurrence, propagation and deformation of
external actions caused by coastal and urban earthquake disasters, as well asinformation on the past disaster and
damage examples.

0 Course Topics

Theme casmmbere Description
Outline of coastal 1 Introduction of coastal and urban disasters will be lectured. The type and cause
and urbarn disasters of coastal and urban disasters will be explained for sequential lectures.
Modeling of tsunami, The fundamental physics and governing equations of tsunami, storm surge and
storm surge and 3 ocean waves will be described and applications and historical events will be
waves explained in detail.

) Characteristics of historical tsunamis, storms surges and coastal erosion will be
Reduction of coastal

i 3 presented with countermeasures by engineering approaches. Reliability design
disasters for coastal structures will be explained following Japanese standard.
Earthquake disaster Review of recent earthquake disastersin urban areas in Japan and other
in urban areas ! counries
Prediction of
regional damage due Fundamental principles of regional damage prediction for scenario earthquakes
to earthquake and 3 and tsunami events
tsunami

1
2
) Submission of reportsto integrate the idea of prevention and reduction of
Achievement i . .
] 1 coastal and urban disasters, to evaluate students' achievementsin
Evaluation

understanding of the course material.

O Textbook Not specified. Hand-outs and research papers are distributed when necessary.

U Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of Class[] The methodology and idea developed in the lecture should be explored by
relating your own field of research.

O Web Sites

O Additional InformationO
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10F466

Basin Environmental Disaster Mitigation
goooooo

O Codeld 10F466 [0 Course Y ear(l Master and Doctor Course 00 Term 1st term O Classday & Periodd Mon 3rd O LocationO
O Credits] 2 0O Restriction] No Restriction 0 Lecture Form(s)O Lecture 00 Languagell Japanese

O Instructor) Masaharu FUJITA(DPRI), Tetsuya HIRAISHI(DPRI), Yasuhiro TAKEMON(DPRY), Y asuyuki BABA(DPRI),

O Course Descriptiond In a concept of the environmental disaster prevention, an idea that the disaster prevention could provide
continuously the environmental benefitsis contained as well as an idea of preventing the environmental deterioration. In this
lecture, an environment system formation function of a debris flow, aflood, an ocean wave is explained. Also their values as
natural reseouces are discussed. Theinfluence of structural countermeasures on the environemt conservation is evaluated from
this point of view. A new idea of disaster prevention isintroduced considering the function of the natural impacts and the value
of the natural phenomena as resources is discussed. Also a new method for baisn management is introduced.

O Gradingd Presentation, Discussion and Report

O Course Goalsl The course goal isto understand a concept of the basin management balanced between disaster prevention and
environment conservation based on the sediment transport hydraulics and the ecology.

0 Course Topics

Theme Class number of Description

times

First of all, aconcept of the environmental disaster prevention isintroduced. The

Introduction of the utilization of flood plains as agricultura land and the history of rivers with bed above

environmental disaster 3 ground and so on are introduced, and the relation between the human being and riversis

prevention explained. A method to balance the sustained resources use with disaster prevention is
discussed.

. A role of the disturbance in maintaining of the structure and function of the basin scale
Basin sacle ecosystem . ) .
funct 3 ecosystem is explained. For example, arole of the natural phenomenon such as adebris

unction
flow, aflood inundation is explained.

The actual situation of the coastal erosion in our country and the causes are explained.

i Then, the problems on disaster prevention, environment conservation and utilization in
Coastal disasters and

. O coastal areas are introduced. Technology development to solve these problemsis
environment

introduced. Also, the relation between environment in river mouth and river basinis
discussed.
Sediment hazards give a big impact to river environment as well as the human beings.

Sediment disasters and

] 2 As one of the sediment hazards landslides are taken up and the occurrence mechanism

environment _ _
is explained.
Sediment management The basin scal e sediment management is carried out for the purpose of safety,
with consideration of 5 appropriate utilization and environmental conservation. Actual sediment management
environment and the realted researches are introduced. A concept, new ideas and new technology are
conservation discussed.
Evaluation of . . o
O Students confirm the proficiency level in this lecture.

proficiency level

O Textbook None.

O Textbook(supplemental )1 None.

O Prerequisite(s)d Hydraulics, River Engineering, Coastal Engineering, Sediment Transport Hydraulics, Ecology
O Independent Study Outside of Class[]

O Web Sites]

O Additional Informationd This lecture is open every 2 years and open in 2018.
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10F011

Computational Fluid Dynamics
goooono

0 Codeld 10F011 O Course Year(l Master and Doctor Course 00 TermO 2nd term O Class day & Periodd Mon 4th
O LocationdC1-172 O Creditsd2 O RestrictionCINo Restriction O Lecture Form(s)dLecture O Languagel English
U InstructorC Satoru Ushijima, Hitoshi Gotoh, Abbas K hayyer

O Course Descriptiond Computational Fluid Dynamics (CFD) is largely developed according to the progress of
computer technology in recent years. It is the powerful and effective technique to predict the various fluid
phenomena, which show the complicated behaviors due to the non-linearity and other conditions. This course
provides the dynamics of fluids and eddies as well as the discretization and numerical techniques, such asfinite
difference, finite volume and particle methods.

O Gradingd The grading will be based on homework assignments.
0 Course Goals[1 Course goal isto understand the basic theory and numerical techniques for CFD.

O Course TopicsO

Theme Class number of De&”p“on

times

The course introduces the MAC algorithm, which is generally used for
incompressible Newtonian fluids on the basis of finite difference and finite
volume methods (FDM and FVM). The outline of numerical methods is also
discussed for parabolic, hyperbolic or elliptic partial differential equations, in

computational
method for 7

incompressible fluids , . . .
terms of the numerical stability and accuracy. Homework will be assigned

each week.
To simulate violent flow with gas-liquid interface which is characterized by

fragmentation and coalescence 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

Particle method - , ) S ] )
] MPS(Moving Particle Semi-implicit) methods, are explained. Particle method

basic theory and 7 . o . . . . o

, is superior in robustness for tracking complicated interface behavior, while it

Improvements . . . .
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 thislecture, the state-of-the-art of accurate particle
method is also described.
Discuss the contents of al classes and assignments. The details will be

Feedback 1

introduced in the course.

U Textbookd No textbook assigned to the course

O Textbook(supplemental )0 Recommended books and papers will be introduced in the course.

O Prerequisite(s)0 Basic knowledge of fluid dynamics, continuum mechanics and computational technique
O Independent Study Outside of ClassO

0 Web Sites

0 Additional Information
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10F065

Hydraulic Engineering for Infrastructure Development and M anagement
goooooo

O Codell 10F065 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Tue 3rd

O LocationdC1-117 O Creditsd2 O RestrictionCINo Restriction O Lecture Form(s)OLecture O Languagell English

O InstructorCHosoda Takashi, Toda Kelichi, Gotoh Hitoshi, Tachikawa Y asuto, Kisihida Kiyoshi, Ichikawa Y utaka,
Onda Shinichiro,Harada Eiji, Sanjou Michio, Khayyer Abbas and Kim Sunmin,

O Course Descriptiond This lecture picks up various water-related problems and provides their explanation and
solution methodology related to hydrodynamic and hydrological infrastructure improvements, maintenance,
disaster prevention against flood and damage of water environment, interweaving several leading-edge cases in the
real world. Turbulent flow and CFD, sediment transport system and design/planning of hydraulic structure are
described on the basis of the integrated management of river-and-coast systems with sediment control and these
relationship with infrastructure improvement. Perspective from the viewpoint of public environmental

infrastructure on water environment is presented.

O Gradingd Grading is based on students activities in lectures and reports.

O Course GoalsO Students learn about case-based practical solutions against various problems related to hydraulic
engineering, and students acquire academic preparation of how to approach to public environmental infrastructure

on water area.
O Course Topicsl
Theme clsmmbe Description
i The purpose and constitution of the lecture, the method of the scholastic
Introduction 1 ) )
evaluation are explained.
Hydraulicsin Several problems and exciting topics related to hydraulics in open-channel

open-channel flows flows are discussed with advanced practical examples.

Introduction of flood disasters during a few decades in the world, flood control

River basin o ) i )
3 planning in Japan, Economic evaluation and analysis of people’ s awareness
management o _ _ _
to river improvement projects with dam construction.
Several problems and their solution methodology against sediment transport
Beach erosion 3 processin coastal zone are explained. Advanced approaches for sediment

control are overviewed.

Rainfall-runoff ) . - .
Water resources issues related to rainfall-runoff prediction and hydrologic

prediction and 3 i i , )
, . design are discussed with advanced practical examples.
hydrologic design
Numerical
simulation for Recent numerical simulation development and related state-of-the-art
Hydraulic technologies are overviewed.
engineering
Achievement Comprehension check of course contents.The exercises to the given subjects
Confirmation are performed.

O TextbookO Non

O Textbook(supplemental )T Non

O Prerequisite(s)0 hydraulics, fluid mechanics, river engineering, coastal engineering, hydrology, etc.
O Independent Study Outside of ClassO

O Web Sites] Non

O Additional InformationC) Non
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10F100
Applied Hydrology

gooon

0O Coded 10F100 O Course Y eard Master and Doctor Course 00 TermO 1st term O Class day & Periodd Wed 4th
O LocationdC1-173 O Creditsd2 O RestrictionCINo Restriction O Lecture Form(s)OLecture O Languagell English
O Instructord Hori(DPRI), Sumi(DPRI), S.Tanaka(DPRI), Takemon(DPRI), K.Tanaka(DPRI), Kantoush(DPRI)

O Course Descriptiond Applied and integrated approach to the problems closely related to the water circulation
system, such as floods, droughts, water contamination, ecological change, and socia changeisintroduced mainly
from the hydrological viewpoint with reference to water quantity, quality, ecological and socio-economic aspects.
In the course, several 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 evaluation is
learned through the lectures’  description and also investigation and discussion among the students.

0 Gradingd Grading is based on student activitiesin lectures, presentation and reports.

0 Course Goalsd To obtain fundamental Knowledge and skillsto perform problem definition, survey amd
countermeasure design on problems about water use, water hazard mitigation and water environment.

O Course TopicsO

Theme camnmbere Description
Water disasters and Risk assessment of water disasters, countermeasures and adaptation design,
risk management 2 wataer disasters and human security
Reservoir Systems Reservoir system and its environmental impacts, Sustainable management of
and Sustainability 2 reservoir system
Hydrological 3 Basic theory and application of Hydrological Frequency Analysis, which isthe
Frequency Analysis basis for hydrologic design.
Land Surface ] o

2 Modelling of land surface processes, Application of land surface model

Proceses
Hydrological

Design and management of hydrological measurement system in large river
M easurements of 2 )
) ) basins
Large River Basins

Ecohydrological management of habitatsin river ecosystems, Ecohydrological
Hydro-eco Systems 2 o
management of biodiversity in wetland ecosystems

Presentation and . . :
i i 2 study and exersize for given topics
Discussion

O TextbookO Printed materials on the contents of this class are distributed in class.
O Textbook(supplemental) 0 None
O Prerequisite(s)0 Elementary knowledge of hydrology and water resources engineering.

O Independent Study Outside of Class[] Review work based on handouts and report work for issues given in the
classes are required.

O Web Sites]

0O Additiona Informationd
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10F103
Case Studies Har monizing Disaster M anagement and Environment

Conservation
goooooogo

O Codel] 10F103 O Course Y ear(l Master and Doctor Course [0 Term( 1st term [ Class day & PeriodC Mon 4th
O LocationC1C1-191 O Creditsl)2 O RestrictionC]No Restriction O Lecture Form(s)O0Relay Lecture O LanguagelEnglish
O Instructord H.  NAKAGAWA(DPRI), E. NAKAKITA(DPRI), N. MORI(DPRI), T. SAYAMA(DPRI), K.

YAMAGUCHI(DPRI)
O Course Descriptiond 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 dial ogue about effective measures

for reducing negative environmental impacts and serious disasters.
O GradingO Considering both the number of attendances and the score of final test at the end of the semester.
O Course Goals[] 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 theregional characteristics.
O Course Topics

Theme casmmberet Description

Introduction 1 Introduction
Heavy rainfall and i , .

) 3 Heavy rainfall -using radar nowcasts and climate change
climate change
Flood disaster
prevention and the 2 River environment and disaster
environment

Coastal hazards and
climate change
Water disaster and
climate change
Extreme weather and

Climate change and impact assessment/adaptation on coastal environment

3 Hydrological processes and water disaster predictions

) 3 Heavy rainfall -prediction of severe storm
climate change

O Textbook[ No particular textbook for this course. Necessary documents and literature introduction are provided in the
class room from time to time.

Lecture material for Coastal disasters due to tsunamis and storm surges
http://urx3.nu/t4sq
http://urx3.nu/t4sA
http://urx3.nu/t4sC

O Textbook(supplemental)O Some literature would be introduced by professors.

O Prerequisite(s)C0 No special knowledge and techniques are necessary, but requires reading, writing and discussing in
Englishin the class.

O Independent Study Outside of ClassOl No specific requirement for independent study. Collect information broadly
regarding environment and disaster related topics.

0 Web SitesO

O Additional InformationC] Contact Associate Professor Mori at <mori.nobuhito.8a@kyoto-u.ac.jpp> if you have any

query.
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10F106

| ntegrated Disasters and Resour ces M anagement in Water sheds
goooono

0 Codell 10F106 O Course Year Master and Doctor Course O Termd 2nd term O Classday & Periodd Mon 1st

O Locationd Katsura Campus, Ujigawa Open Laboratory O Creditsd 2 O Restrictiond

O Lecture Form(s)Od Lecture and Exercise O Languagel English

O Instructor(] Masaharu FUJTA(DPRI), Tetsuya HIRAISHI(DPRI), Nozomu YONEYAMA(DPRI), Kenji
KAWAIKE(DPRI), Hiroshi TAKEBAY ASHI(DPRI), Yasuyuki BABA(DPRI),

O Course Descriptiond Mechanism 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 is also introduced. This lecture will be open at Katsura Campus and Ujigawa Open
Laboratory.

O Gradingd Presentation, Discussion and Report

O Course GoalsO 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.

0 Course TopicsO

Theme Class number of De&”pt'on

times

Introduction 1 Contents of this lecture are explaned.
We review urban floods from the viewpoint of river basins, flood causes, and

i features, together with the results of recent studies. Based on these studies, we
Urban flood disaster ] ] ] )
propose comprehensive measures against urban floods, including underground

manegemnet inundations. In addition, we discuss on prediction methods of the tsunami
disaster in urban area.

Flood disaster ) Prevention / mitigation measures against flood disasters and flood prediction

management methods are explained as well as examples of recent flood disasters in Japan.

i i Showing the problems on sediment disasters and sediment resources, | explain
Sediment disaster ) _ . .
2 an integrated sedimnet management system both for sediment disasters and

management )
sediment resources.
. Coastal erosion and tsunami hazard become remarkable in these daysin
Coastal disaster i o
2 Japanese coast. In alecture, we discuss on characteristics of such coastal
management )
disasters.

Exercise on flood . . . . - .
Experiment and analysis on debris flows, riverbed variation and flooding at

disaster at Ujigawa O 3 o ]
Ujigawa Open Laboratory, Fushimi-ku, Kyoto city.
Open Laboratory
Evaluation of ) o o
0 Students confirm the proficiency level in thislecture.

proficiency level

O Textbookd None

O Textbook(supplemental) [0 None

O Prerequisite(s)0 Hydraulics, River Engineering, Coastal Engineering, Sediment Transport Hydraulics
O Independent Study Outside of Class(

0 Web SitesD

O Additional InformationO
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Geomechanics

ooon

Ur ban

10F025

O Codell 10F025 O Course Yeard Master and Doctor Course O Termd 1st term O Class day & Periodd Mon 2nd

O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O InstructorC Mamoru Mimura,Sayuri Kimoto,

O Course Descriptiond Mechanical behavior of soilsand problems of its deformation and failure will be covered

based on the multiphase mixture theory and the mechanics of granular materials.

0 Gradingd Final examination (70) and hormeworks,class performance (30)

O Course Goals(l The objectives of this course are to understand the basics of geomechanics, and the advanced

theories.

O Course Topics

Theme camnmbere Description
Deformation of 1 Mechanical property of geomaterials, critical state soil mechanics, Failure
geomaterils criteria, modelling of geomaterials (by Prof.Mimura)
Field equations and ) Framework and field equations for contiuum, stress-strain ralations for soils,
constitutive model elastic model, elasto-plastic model, plasticity theory (by Prof.Mimura)
elasto-plastic 3 Constitutive model for geomateria's, elasto-plastic model, Cam clay model (by
congtitutive model Prof. Mimura)
) i Viscoelasticity, viscoplasticity, Elasto-viscoplastic mode, Adachi-Oka model,
Theory of viscosity i . . _—
, . 3 Microstructure of soils, Temperature dependent behavior, Applications of
and viscoplasticity o ]
constitutive models (by Prof. Mimura)
Consolidation 3 Biot's consolidation theory and its application, Consolidation of embankment
analysis (by Assoc.Prof. Kimoto)
) ) ) Liquefaction of sandy soil, Damage and failure due to liquefaction, Remedial
Liquefaction of soils 2 ) ) ]
measures for liquefaction (by Assoc.Prof. Kimoto)
Confirmation of 1

achievement

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

O Textbook(supplemental )00 An elasto-viscoplastic constitutive model, Fusao Oka, Morikita Publishing (in

Japanese)

O Prerequisite(s)0 Soil mechanics, Fundamentals of continuum mechanics

O Independent Study Outside of ClassD

0 Web SitesO

0 Additional Information
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10K016

Computational Geotechnics
goooono

0 Codell 10K016 O Course Y eard Master and Doctor Course O Termd 2nd term O Class day & PeriodO Fri 2nd
O Locationd C1-172 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture, Exercise
O Languagel English O InstructorO Sayuri Kimoto, PIPATPONGSAO Thirapong

O Course Descriptiond The course provides students with the numerical modeling of soils to predict the behavior
such as consolidation and chemical transport in porous media. The course will cover reviews of the constitutive
models of geomaterials, and the development of fully coupled finite element formulation for solid-fluid two phase
materials. Students are required to develop afinite element code for solving boundary valueproblems. At the end
of the term, students are required to give a presentation of the results.

O Gradingd Presentation and home works

O Course Goals Understanding the numerical modeling of soils to predict the mechanical behavior of prous
media, such as, deformation of two-phase mixture and chemical transportation.

O Course TopicsO

Theme clsmmbe Description

Guidance and 1 Fundamental concept in continuum mechanics such as deformation, stresses,
Introduction and motion.
Governing equations Motion, conservation of mass, balance of linear momeutum for fluid-solid
for fluid-soid 2 two-phase materials. Constitutive models for soils, including elasticity,
two-phase materials plasticity, and visco-plasticity.
Ground water flow
and chemical 5 Chemical transport in porous media, advective-dispersive chemical transport.
transport

The virtual work theorem and finite element method for two phase material are
Boundary value ) , ] ] o

described for quasi-static and dynamic problems within the framework of
problem, FEM 5 . _ . I o

i infinitesimal strain theory. Programing code for consolidation analysisis

programming

presented.
Presentation 2 Students are required to give a presentation of the resullts.

O TextbookO Handout will be given.

O Textbook(supplemental)O

O Prerequisite(s)0 Fundamental geomechanics and numerical methods
O Independent Study Outside of ClassO

O Web Sites

0 Additional Information
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10F238

Geo-Risk Management
goooooooood

0O Codeld 10F238 0O Course Y ear Master and Doctor Course 00 TermO 1st term O Class day & Periodd Mon 4th
O LocationdC1-172 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English
O InstructorQ] Ohtsu

O Course Descriptiond This lecture aims to provide interdisciplinary knowledge associated with geo-risk
engineering, the topics of risk analysis focusing on geotechnical structures. In detail, the contents of lectures
consist of following topics: Introduction to risk analysis, Mathematical background of geo-risk evaluation,
Examples of risk evaluation mainly focusing on slopes and Risk management on road slopes.

O Gradingd Attendance(10%), Report(30%), Examination(60%)
O Course GoalsJ

O Course Topics

Theme casmmbere Description
) Guidance
Guidance 1 ]
Introduction of Geo-Asset Management
Basic 5 Basics of Risk Analysis(3)
Probability theory 8 Evaluation of Slope Risk
Feed back 1 Feed back

O TextbookO Hiroyasu Ohtsu, Project Management, Corona Publishing, 2010. (in Japanese)

O Textbook(supplemental )00 C. Chapman and S. Ward, Project Risk Management, John Wiley & Sons, 1997.
R. Flanagan and G. Norman, Risk Management and Construction, Blackwell Science
V.M. Malhotra & N.J. Carino, CRC Handbook on Nondestructive Testing of Concrete, CRC Press, 1989.

O Prerequisite(s)0
O Independent Study Outside of ClassD
O Web Sites[]

O Additional InformationC Addtional information is available by visiting the following professors. A ppointment
shall be made in advance by e-mail.
ohtsu.hiroyasu.6n@kyoto-u.ac.jp
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Construction of Geotechnical I nfrastructures
go0oooogooooo

O Codell 10F241 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Fri 1st

O LocationdC1-171 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O Instructor0 Kimura, Kishida

O Course Descriptiond 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.

O Gradingd Attendance and Report (20 %), Examination (80 %)

O Course GoalsO To learn to the advanced construction technology and to propose the project and design through
the advanced construction technology.

O Course Topicsl

Theme less number of Description

times

Guidance,

Introduction of

construction of 1 Guidance, Introduction of construction of geotechnical infrastructures
geotechnical

infrastructures

Geo-investigation

Introduction of the advanced geo-infestation and survey techniques.

and survey 2 . . . .
] Explanation of inversion theory and technique.
techniques
Introduction of NATM for construction of tunnel and underground cavern. In
Auxiliary mthods of ) addition, the role of auxiliary methods, auxiliary method for safety in tunnel
mountain tunnel constreution, axiliary methods for preservation of the surrounding environment

are explained
Introduction of the constitutive law of rock material and rock physics (pressure

Rock physicsand its . . D . .
2 solution) and its application fields, such as special projects of underground

applications i
space, namely, nuclear waste disposal, and Carbon Capture and Storage.
Field visit or special Visit the construction field or invite special lecture who is the expert engieer
lecture ! on the construction of geotechnical infrastructures.
Foundation 2 Design and construction of piles foundation and steel pipe sheet piles
Culvert 2 Design and construction of box type and arch type culverts
Retaining wall 2 Design and construction of retaining wall
Examination of
understanding !
O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0 Soil mechanics, Rock mechanics

O Independent Study Outside of ClassD

O Web Sites]

O Additional InformationC 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
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Fundamental Geofront Engineering
gooooooooo

0 Codel 10F405 O Course Year(l Master and Doctor Course 0 TermO 1st term O Class day & Periodd Tue 1st O LocationO C1 Jin-Yu Hall
O Creditsd 2 0 RestrictionT No Restriction O Lecture Form(s)0 Lecture O Languagell English
O Instructord Prof. Mamoru MIMURA, Prof. Makoto KIMURA, Assoc. Prof. Y osuke HIGO
0 Course Description This course deals with near-surface quaternary soft soil deposits that are the most important in the engineering sense.
Physical properties and the mechanical characteristics of partially saturated and fully saturated soils are explained, and then various problemsin
terms of disaster prevention and infrastructure construction are discussed.
0 Gradingd Performance grading will be provided based on examination. Attendance and quality of assigned reports, etc. are considered.
0 Course Goa sl The aim of this course is to understand engineering problems and their mechanical background in the following points:
- Physical properties and mechanical characteristics of quaternary soft soil deposits and relevant engineering problemsin terms of disaster
prevention
- Fundamental's of unsaturated soil mechanics and engineering problems of earth structures in terms of disaster prevention
- Concepts of innovative underground foundations and structures and engineering problems during construction
0 Course Topics
Theme Class number of Description

times

Outline of the course, . . ) . '
Introduction to quaternary deposits. Types and mechanisms of geotechnical disasters relevant to

introduction to quaternary 1 .
. quaternary deposits.
deposits
. . Geo-informatic database and its application to modelling soft aluvial soils, liquefaction hazard
Geo-informatic database 1
map, €tc.
Evaluation of subsurface 1 Scheme to eval uate subsurface structures using Geo-informatic database including boring logs,
structure based on GID geophysical exploration, geological structures. Application to Kyoto basin is given.
Evaluation of liquefaction Evaluation of liquefaction for near-surface sand deposits using Geo-informatic database is
for near-surface sand 1 explained. Applications to the 1995 Hyogo-ken Nanbu Earthquake and the 2011 Off the Pacific
depoits Coast of Tohoku Earthquake are given, through which open questions are discussed.

Deformation characteristics and stability of soft clay deposits and their evaluation methods are
Problems of soft clay ) ] o ]
p it 1 explained, e.g., effectiveness and limitation of ground improvement, long term settlement problem,
0sits
P and case histories of large scale reclamation.

Concept of innovative

1 Citizen-participate-type renovation technique for unpaved roads using sandbags.
underground structures
Concept of innovative . . .
1 New construction method of embankments using consecutive precast arch culvert.
underground structures
Concept of innovative 5 Technical problems of steel pipe sheet pile. Development of consecutive steel pipe sheet pile and
underground structures its application.
Outline of earth structures,
Unsaturated soil 2 Roles of earth structures as an infrastructure. Unsaturated soil mechanics.

mechanics

Damage of earth structures

. Case examples and their mechanisms of the damages of earth structures caused by rainfall and
caused by rainfall and 1

earthquake.

earthquake
Methods to evaluate and
improve stability of earth . . .

. 1 Design methods of earth structures and their problems are outlined.
structures subjected to
rainfall and earthquake
Sitevisit 1 Visit construction site relevant to the issues of this course.
Evaluation and feedback 1 Evaluation of achievement by examination, and its feedback.

O TextbookO Handout will be distributed.

O Textbook(supplemental ) References are indicated in the handout.

O Prerequisite(s)0 Undergraduate courses in geology, geotechnical engineering, and soil mechanics.
O Independent Study Outside of Class

0 Web Sitesl]

O Additional Informationd
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Environmental Geotechnics
gooogg

O Codeld 10A055 0 Course Year(l Master and Doctor Course OO Term 1st term [ Class day & PeriodCl Mon 1st

O Locationd C1-192 / Engineering Bldg.No.8 Kyodo No.1 (Y oshida Campus) O Creditsd] 2 O Restrictiond No Restriction

O Lecture Form(s)O Lecture O Language Japanese/English O InstructorC) Takeshi Katsumi,Toru Inui,

O Course Descriptiond 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.

O Gradingd Continuous assessment including attendance, some assignments, and final report

O Course Goals Students should understand the geotechnics to solve the following geoenvironmental issues; soil &
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.

O Course Topicsl

Theme C'ast?;lba of Description
i Introduction to Environmental Geotechnics, including goals, outline and grading policy

Introduction 1
of the course
Functions and structures of waste containment facilities

Waste geotechnics 34 Geotechnics on the liner system (Geosynthetics, clay liner, Leachate collection layer)
Post-closure utilization of waste landfill
Behaviors of contaminants in subsurface

Remediation 34 Mechanisms of soil and groundwater contamination

geotechnics Remediation of soil and groundwater contamination

Case histories

Geo-environmental
issues related to

. M echanisms and remediation of geoenvironmental problems and geo-disasters caused
construction works, .
. 2-3 by construction works
global environmental ) ] )
Geoenvironmental issues caused by the 2011 East Japan Earthquake and Tsunami

issues, and natural
disasters

) Engineering properties of recycled materials in geotechnical applications (Incineration
Reuse of wastesin ) )
. ashes, coal ash, surplus soils, dredged soils)
geotechnical 34 ] ] o
L Geoenvironmental impact assessment and control of waste utilization
applications o
Case histories

Presentation and ] ] ) )
i . 2-3 Student presentation, discussion, and summary on above topics
discussion

O Textbook Not specified.
Several technical papers related to the course will be distributed.

O Textbook(supplemental )0 Geoenvironmental Engineering (Kyoritsu Shuppan Publishing, ISBN: 9784320074293)
Handbook of Geoenvironmental Engineering (Asakura Publishing, ISBN: 9784254261523)
Introduction to Environmental Geotechnics (Japanese Geotechnical Society, |ISBN: 9784886444196)

O Prerequisite(s)d Having knowledge on soil mechanics and geotechnical engineering at bachelor level is preferable, but not
requirement.

O Independent Study Outside of Classl

O Web Sites]

O Additional InformationC]
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10F109
Disaster Prevention through Geotechnics
goooono
0 Codeld 10F109 O Course Y eard Master and Doctor Course O Termd 2nd term O Class day & Periodd Mon 2nd
0 LocationdC1-117 O Creditsd2 [0 RestrictionCINo Restriction O Lecture Form(s)CLecture O LanguagellEnglish
O Instructor) Ryosuke Uzuoka and Kyohei Ueda

O Course Descriptiond The lecture covers nonlinear continuum mechanics and dynamic three-phase analysis of
ground and geotechnical structures. In particular, the lecture covers the geo-hazards mechanism and prediction of
failure modes, and mitigation measure against geo-hazards. The lecture ranges from fundamental mechanics of
granular materials to numerical simulation.

0 Grading Based on reports to exercises and attendance.

O Course Goals Successful students will have the ability to initiate their own research work on geo-hazards based
on the solid understanding of the mechanics of granular materials and numerical analysis.

O Course TopicsO

Theme Class number of Deg:”pt'on

times

Introduction to the course (objectives, contents, and grading procedure)
Introduction 1 - Geo-hazards induced by heavy rain and earthquake
- Application of numerical analysisto predict the geo-hazards

Nonlinear continuum mechanics 1
Nonlinear continuum - Vector and tensor algebra
mechanics 1 - Kinematics (motion and strain tensors)
- Concept of stresstensors
Nonlinear continuum mechanics 2

Nonlinear continuum - Balance Principles
mechanics 2 - Objectivity and stress/strain rates
- Constitutive laws
Fundamentals of numerical analysis for geo-hazards

Fundamentals of ]
) ) - Balance eguations
numerical analysis 4 o )
- Constitutive equations
for geo-hazards )
- Numerical method
Applications of Applications of Numerical analysis for geo-hazards
Numerical analysis 4 - Liquefaction
for geo-hazards - Landdlide

O TextbookO Handouts

O Textbook(supplemental)[1 Gerhard A. Holzapfel: Nonlinear Solid Mechanics: A Continuum Approach for
Engineering, Wiley.
Javier Bonet, Antonio J. Gil, Richard D. Wood: Nonlinear Solid Mechanics for Finite Element Analysis: Statics,
Cambridge University Press.

O Prerequisite(s)0

O Independent Study Outside of ClassD

O Web Sites

O Additional InformationO
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10F203

Public Finance
goood

0O Coded 10F203 0O Course Y ear Master and Doctor Course 00 TermO 1st term O Class day & Periodd Mon 4th
O LocationdC1-173 O Creditsd2 O Restrictiond0No Restriction O Lecture Form(s)OLecture O Languagel English
O InstructorC) Kobayashi, Matsushima,

O Course Descriptiond The concept of public finance will be taught based upon the framework of Macro

economics.

0 Gradingd Final Exam: 60-70%
Mid-term Exam and Attendance: 30-40%

0 Course Goals[1 Understand the concept of public finance

O Course Topics

Theme camnmbere Description
Introduction 1 Explain the outline of this course
GDP and Circular i ) _ N
Explain about the circular flow model of macro economics and the definition
flow model of macro 2
. of GDP
economics
Input Output Table
and General 2 Explain about the input-output table and its role on general equilibrium model
Equilibrium Model
ISLM Model 2 Explain about I1S-LM model to analyze both goods market and money market
International i . i )
. 2 Explain about the international account balance and |S-LM model with trade
Economics
AD-AS Modé 2 Explain about AD-AS model which analyze the mid term
Economic Growth ) Explain about economic growth model in which long term economic growth is
Model analyzed
Summary 1 Summarize classes and check whether students could achieved its goal.
feedback 1 Accept feedback from students
O TextbookO

O Textbook(supplemental) [0 Dornbusch et al., Macroeconomics 13rd edition, Mcgrow-hill, 2017
isbn9781259253409

O Prerequisite(s) Basic Microeconomics
U Independent Study Outside of ClassO
O Web SitesO will be notified in the first class.

0 Additional Information
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10F207

Urban Environmental Policy
goooooo

0 Codeld 10F207 O Course Yeard Master and Doctor Course O Termd 1st term O Class day & Periodd Mon 2nd
O LocationdC1-173 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O Instructor Ryoji Matsunaka

O Course Descriptiond This lecture aimsto learn urban environmental policy and its fundamental theory and
methodol ogy to solve socia and environmental problems that occur in urban area as well as to understand the
structure of these problems.

O Gradingd evaluation by commitment, tests, reports and examination

0 Course Goals1 to understand the structure of social and environmental problems in urban area and urban
environmental policy, its fundamental theory and methodol ogy to solve the problems

O Course Topics

Theme casmmbere Description
Outline 1
Structure of urban Expansion of urban areas, Increase of Environmental impact, Making compact
problems 3 cities
Basic theory of
transportation and 2 Downtown activation, Road space re-allocation, Pedestrianisation
environment
Road traffic and Characteristics of traffic modes, Light Rail Transit, Bus Rapid Transit,

2
Public transportation Mobility Management
Fundamental theory

for measurements of 3 Utility, Equivalent Surplus, Compensating Surplus
environmental values
Methodology to . . .
Travel Cost Method, Hedonic Approach, Contingent Vauation Method,
measure 3

i Conjoint Analysis
environmental values

Summary 1

O Textbookd No textbook

O Textbook(supplemental) O

O Prerequisite(s)0 basic knowledge of public economicsis required
O Independent Study Outside of Class(

0 Web Sites

0O Additiona Informationd
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10F219

Quantitative Methods for Behavioral Analysis
gooono

0 Codell 10F219 O Course Yeard Master and Doctor Course O TermO 1st term O Classday & Periodd Mon 5th
O LocationdC1-192 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O Instructord) Satoshi Fujii,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
1
3
3
3
3
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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10F215

Intelligent Transportation Systems
goooono

0 Codel] 10F215 O Course Y ear Master and Doctor Course O Term 2nd term O Classday & Periodd Fri 2nd O Locationd C1-173

O CreditsD 2 O RestrictionCI No Restriction O Lecture Form(s)0 Lecture O Languagel Japanese O Instructord N. Uno and T. Y amada

O Course Descriptiond This class provides you with the outlines of engineering methodology with information and communication
technology asits 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.

O GradingO Final report: 45%, Mid-term report: 45% and Mark given for class participation: 10%

0 Course Goalst Goal of this classisto cultivate basic and critical abilities of students for implementing effective traffic and
transportation management using I TS (Intelligent Transportation System).

O Course TopicsO

Theme C'a&t?;lba of Description

Basics for Transportation 1
Network Analysis
Estimation of OD Traffic
Volume using Observed 1
Link Traffic Counts
Analytical Approaches
Based on Transportation 4
Network Equilibrium
Outlinesof ITS 1
Traffic Management for )
Enhancing Efficiency
Innovative Approaches
for Data Collection 1
Using ICT
Application of ITS for 1
Enhancing Traffic safety
Travel Demand
Management and 2
Congestion Charging
Application of Traffic )
Simulation
Feedback of evaluation
of report examination to 1
students

1

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)

O Independent Study Outside of ClassO
0 Web SitesO

0 Additional InformationO
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10A805

Remote Sensing and Geogr aphic Information Systems
gooooooooooobooooogd

0 CodeJ 10A805 [ Course Yeard Master and Doctor Course 0 TermO 1st term O Classday & Periodd Tue 2nd O Locationd C1-117 O Creditsd 2

0 Restriction0) No Restriction 0 Lecture Form(s)0 Lecture & Exercise U Languagell Japanese [ Instructord Nobuhiro Uno and Junichi Susaki

[ Course Description Geoinformatics is the science and technologies dealing with spatially distributed data acquired with remote sensing, digital photogrammetry,
global positioning system, etc, to address the problems in 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 awide areawithin a short time, and thusit is now widely used in construction and management of civil infrastructure. GIS is a technique 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 GI S via applications presented by the exercises of remote sensing and lectures of GIS.

0 Gradingd Grading is based on the achievements in exercise and assignments.

[ Course GoalsO Students understand the basic theory and acquire the basic techniques of remote sensing for observation and analysis of environmental changes,
disaster effects and human activities in urban areas.C] And, they understand the basic theory and applications of GIS.

[ Course TopicsT

Theme Class number of Description
times

The principle of Light detection and ranging (LiDAR) and the method to generate digital surface model (DSM)

Object extration and landscape . . L . . . .
1 from point clouds are explained. As applications of LiDAR data, methods to extract objects by using geometric

analysis from LiDAR data . o .
features and estimate landscape indices are introduced.

(Exercise) Field measurement

. ) 2 Field measurement by using LiDAR is conducted in Katsura Campus.
by using LiDAR
(Exercise) Co-registration of
LiDAR dataand its 1 LiDAR data are co-registered and its accuracy is assessed.
assessment
(Exercise) Vegetation
extraction from LiDAR data 1 Vegetation is extracted by using scattergram of point clouds. Green space ratio from an arbitrary viewpoint is
and green space ratio calculated, and the vegetation landscape is assessed.
estimation
Basic terms on electromagnetic radiation including radiation and reflection are introduced, and calculation of
Satellite remote sensing 1 suface reflectance and temperature is explained. In addition, principles and applications of visible and infrared
sensors are introduced.
(Exercise) Vegetation
coverage ratio estimation from 1 Vegetation index is calculated from an optical satellite image, and vegetation coverage ratio is estimated.
satellite images
Introduction to GIS 1 Structure of GIS (Geographic Information System) and its utilization for spatial analysis are outlined.
GlIS and Network Analysis 1 Basic idea of network structure, evaluation indices and methods of network analysis are explained.
GlSand Spatial Correlation 1 Focusing on spatial correlation analysis useful for developing spatial model, regression analysis and spatial auto
Analysis correlation analysis are explained.
Classification Method of 1 Classification method of spatial attribute is explained in order to classify the target area using attribute
Spatial Attribute informationin GIS.
Transportation Big Data . . . Lo R L
) . The changes in transportation observation led by progress of location identification technologies is stated. In
Collected by Mobile Objects 1 . o . . . . .
) o addition, utilizations and issues of big data in transportation are explained.
Observation and Its Utilization
Realization of Smart City and 1 The concept of Smart City and corresponding projects are introduced, and utilization and issues of big data for
Big Data Utilization smart city are explained.
. Analysis methods to utilize information of big data are explained. Especialy, multivariate analysis and machine
Analyses of Big Data 1 . .
learning are outlined.
Assessment of understanding 1 Assess students’ understanding levels

0 TextbookO
0 Textbook(supplemental ) - Junichi Susaki and Michinori Hatayama, Geoinformatics, Corona Publisher, 2013
- W. G. Reesl] Physical Principles of Remote Sensing 3rd ed., Cambridge University Press, 2013.
- J. A. Richards and X. JialJ 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.
O Prerequisite(s)0
O Independent Study Outside of Class
0 Web SitesT http://www.gi.ce.t.kyoto-u.ac.jp/user/susaki/rsgis/index.html
[ Additional InformationC] Students may be required to use their own laptop computer for exercise. Two exercises offered in the 1st and 2nd hour in arow are
planned in April.
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10A808

Civic and Landscape Design
goooooo

O Codell 10A808 0O Course Y earl Master and Doctor Course O Termd 2nd term O Class day & Periodd Tue 3rd
O Locationd C1-173 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture and practice
O Languagel Japanese O Instructor Masashi Kawasaki,Keita Y amaguchi,Keiichiro Okabe

O Course Descriptiond Lecture for Landscape Design, Design of Urban infrastructure, and Landscape Architecture
Practice

0 Gradingd Reports (Kawasaki: 50%) and design practice (Okabe: 50%)
O Course Goas

0 Course Topics

Theme Class number of De&”pt'on

times

Guidance. Landscape ) )
i Guidance, Lecture on landscape and image.
and image

Architectura Design

L ecture on planning and designing about landscape design of urban facilities

of city and urban 3 )
acilit such as roads and plazas, parks, waterfront and waterfront and public space.
acilities
i The history of landscape policy, the method of evaluating landscape, the case
Landscape Design . )
4 and method of landscape planning, examples and methods of urban design

and Management ,
both in Japan and abroad

Landscape _
. . Designed for streets, parks
Architecture Practice

Feedback 1

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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10F223

Risk Management Theory
gooooooooo

O Codell 10F223 [0 Course Y eard Master and Doctor Course O Termd 2nd term O Class day & Period Wed 3rd
O Locationd C1-173 O Creditsl 2 O Restrictiond O Lecture Form(s)O Lecture and exercise O Language English
O InstructorC) Muneta Y okomatsu,Cruz AnaMaria

O Course Descriptiond The aim of the class isto 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.

O Gradingd 20% of score is valuated on attendance and discussion in classes, and 80% on reports.

0 Course Goals 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.

O Course TopicsO

Theme clsmmbe Description

Basic framework of ) 1-1 Representative concept of risk
risk management 1-2 Risk management technologies
Decision making 3 2-1 The Bayes theorem
theory under risks 2-2 The Expected utility theory

3-1 The Capital Asset Pricing Model
Financia 6 3-2 Option pricing theory
engineering 3-3 The arbitrage theorem

3-4 The Black-Scholes formula
Decision making 3 4-1 The decision tree analysis
methods for projects 4-2 Thereal option approach
Comprehension

1 5 Comprehension check
check

0O TextbookO

O Textbook(supplemental ) 1.Ross, S.M.: An Elementary Introduction To Mathematical Finance, Cambridge
University Press, 1999
2.Sullivan W.G.: Engineering Economy, Pearson, 2012

O Prerequisite(s)0 Fundamental understanding of probability
O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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10X333

Disaster Risk M anagement
gooooooo

0 Codel] 10X333 [0 Course Yearl Master and Doctor Course U TermO 1st term O Class day & Periodd Wed 4th

O Locationl Research Bldg.5Main Lecture Rm 2F, Katsura C1-171 O Credits 2 0 Restrictiondl 0 Lecture Form(s)O Lecture

O Languaged English O Instructord TATANO Hirokazu,Y OKOMATSU Muneta,, SAMADDAR SUBHAJY OTI

0 Course Descriptiond 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.

0 GradingO Evauate mainly by the presentationsin the class as well as end-of-term report, taking active and constructive participation
in the classinto account.

O Course GoalsO 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.

O Course Topicsl

Theme C'asstf‘“mbe' of Description
Introduction to disaster . . . .
] 1 Introduction and Explanation of Course Outline, The Global Trends of Natural Disasters
risk management
1. Decision making - .
) 1 Bayes' theorem, Expected utility function
theory under uncertainty
Methods of disaster risk ) I
1 Risk control and risk finance

management

Economic valuation of . . . . L .
Cost-Benefit analysis, conventional valuation method, catastrophic risks and economic

catastrophic risk 1 . ' S
o valuation of disaster mitigation
mitigation
Risk perception bias,
land-use and risk 2 Risk perception bias, land-use model, risk communication

communication

Recent issues of risk finance market, reinsurance, CAT bond, roles of government,

Disaster risk finance 2 o
derivatives
Risk curve and risk . )
1 Fragility curve and risk assessment
assessment
General equilibrium
analysis under disaster 1 General equilibrium model under disaster risk
risk
Macrodynamics under .
) . 1 GDP, economic growth

disaster risk
Disaster accounting 1 Accounting systems
Exercise and ) )

. 2 Students' exercise and presentation
presentation
Confirmation of the
learning achievement 1 Confirmation of the learning achievement degree

degree

O Textbook Tatano,H., Takagi,A.(ed.):Economic Analysis of disaster prevention, Keiso pub.,2005 (in Japanese).

O Textbook(supplemental )0 Froot ,K.A.(ed) “ The Financing of Catastrophic Risk” , the University of Chicago Press Kunreuther H.
and Rose, A., “ The Economics of Natural Hazards’ , Vol.1 & 2, The International Library of Critical Writingsin Economics 178,
Edward Elgar publishers, 2004
Okuyama, Y., and Chang, S.T.,(eds.) “ Modeling Spatial and Economic Impacts of Disasters’ (Advancesin Spatial Science),
Springer, 2004.

O Prerequisite(s)0 Nothing

O Independent Study Outside of Class[

O Web Sitest] No web site

O Additiona Informationd
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10X714

Disaster I nformation
gooogg

0 Codel] 10X714 O Course Y ear(l Master and Doctor Course 0 TermO 1st term U Classday & Periodd Wed 3rd O LocationO

O Credits0 2 O Restrictiond No Restriction 0 Lecture Form(s)O Lecture O Languagell Japanese

O Instructord Hirokazu Tatano(DPRI), Katsuya Y amori(DPRI), Michinori Hatayama(DPRI), Onishi.Masamitsu(DPRI),

O Course DescriptionT This lecture gives an outline of disaster prevention and reduction countermeasures both inside and outside Japan
with special reference to disaster information related topics. Concrete examples of disaster information systems are introduced to show
that psychological aspect of information users under critical social conditionsis carefully taken into account in such current disaster
information systems.

O GradingO Submit every class reports and end-of-term report Every class reports:

“ Point out 3 discoveries for you and 1 request which you want to know more with reasons in this class.
Submit report via Email by the following rules
1. Address: disaster;nfo@imdr.dpri.kyoto-u.ac.jp
2. subject: “ Disaster Information Report [Date] Student ID, Name”
3. Don’ tuse attached file.
4. Dead line: Next Tuesday
0 Course Goal s
0 Course Topics

Theme Class number of Description
times

What is disaster

prevention? !

Information system in )

emergency

Information system in 1

emergency

Case examples on
introduction of disaster 1
information system

Information system for
evacuation planning,

Information system for

rescue activity

Social psychological

study of disaster 2
information

Disaster information and
evacuation behavior

Gaming approach to

disaster risk 3
communication

Test 1

O TextbookO Nothing

O Textbook(supplemental )0 Only Japanese Books

O Prerequisite(s)d

O Independent Study Outside of ClassO

O Web SitesO

O Additional InformationC Office Hours: After Class, Make an appointment immediately after.
Questions via Email: disaster;nfo@imdr.dpri.kyoto-u.ac.jp
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10A845

Theory & Practice of Environmental Design Resear ch
goooooo

0O Codeld 10A845 [ Course Y eard Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 2nd
O Locationd 0O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel Japanese
O Instructor( ,,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
6
5
2
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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10A402

Resour ces Development Systems
gooobooobogon

0 Codell 10A402 O Course Y eard Master and Doctor Course O Termd 2nd term O Classday & Periodd Fri 1st
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorC) Sumihiko Murata, Assoc. Prof., Dept. of Urban Management

O Course Descriptiond 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. In addition, fundamentals of reservoir
engineering for the evaluation of production behavior and reserves of oil and natural gas are lectured.

0 Gradingd Evaluation is made by the average score of report problems. They are presented 2 or 3 timesin the
semester.

O Course Goals 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.

O Course TopicsO

Theme clsmmbe Description
From exploration to The exploration and devel opment processes of mineral and energy resources,
development of 1 which are essentia to the sustainable development of our society, are reviewed
natural resources including the environmental conservation and harmony.
Fundamental s of 3 The properties of reservoir fluids and the material balance method to evaluate
reservoir engineering the reserve of oil and natural gas are explained.
Basic equations of multi-phase fluid flow in the reservoir and analytical
Fluid flow in the ; solution for the flow of oil and natural gas around awell are explained.
reservoir Furthermore, the concept and the method of well test analysis are aso
explained.

i The displacement processes of oil and gasin areservoir are explained.
Enhanced oil and

4 Furthermore, methods of enhanced oil and gas recovery (EOGR) are
natural gas recovery

overviewed, and the essentials of each EOGR method are explained.

0 TextbookOd Handouts are delivered.

O Textbook(supplemental )0 L.P.Dake, Fundamentals of Reservoir Engineering, Developments in petroleum
science Vol.8, Elsevir, ISBN 0-444-41830-X

O Prerequisite(s)U It is desirable to have knowledge of calculus of undergraduate level.
U Independent Study Outside of Classl Self study is required using supplemental book.
O Web SitesT Web page of this classis not provided. Information is shown in the class when it is needed.

O Additional InformationCl Office hours are set 10:30-12:00 and 14:30-16:00 on the same day of the class.
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10F053

Applied Mathematicsin Civil & Earth Resources Engineering
goooono

O Codell 10F053 O Course Yeard Master and Doctor Course O Term( 1st term O Class day & Periodd Tue 3rd
O LocationdC1-192 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O Instructor( ,,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

5

RO AN

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Environmental Geosphere Engineering

gooooo

10A405

O Codeld 10A405 0 Course Year(l Master Course O Term( 1st term O Classday & Periodd Wed 2nd O Locationd C1-171
O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)d Lecture O LanguagellJapanese O Instructor Katsuaki KOIKE,

O Course Descriptiond

O GradingO
0 Course GoalsZ
O Course Topicsl

Theme

Class number of
times

Introduction of

structure and content of

this course

1

Physics of Earth system

Chemistry of Earth
system

Fundamental s of
Geoinformatics (1):
Spatical modeling
techniques

Fundamentals of
Geoinformatics (2):
Scaling of geological
structure

Fundamental s of
Geoinformatics (3):
Remote sensing

Fundamental s of
Geoinformatics (4):
Earth survey and
geochemical
exploration

Geosphere
environments (1):

Weathering process and

geohazards

Geosphere

environments (2): CCS

and HLW

1

Minera and energy
resources

15

O TextbookD Handouts will be distributed at each class.

O Textbook(supplemental) O References will be introduced in the handouts.

O Prerequisite(s)J Fundamental knowledges on geology, physics, and chemistry are required.
O Independent Study Outside of Classl

0 Web Sites[

O Additional Information
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10F071
Applied Elasticity for Rock Mechanics

ooooo
O Codell 10F071 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Fri 3rd
O Location(JC1-172 O Creditsl]2 O Restriction[INo Restriction O Lecture Form(s)dLecture O LanguagellJapanese
O InstructorC) Sumihiko Murata, Assoc. Prof., Dept. of Urban Management

O Course Descriptiond Theory of elasticity relating to the deformation and failure of rock and rock massQ and
design of rock structuresis explained. Specifically, two-dimensional analysis of elasticity using the basic
equations, constitutive equations, and the complex stress function are explained. In addition, poroelasticity is
explained. Several applications of this analysis to rock mechanics, rock engineering, and fracture mechanics are
also explained.

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

O Course Goals(l The goal of this classisto master the theory of elasticity so asto solve the elastic problem in rock
mechanics, rock engineering, and fracture mechanics.

O Course TopicsO

Theme Class number of De&rlp“on

times

Airy’ sstress ) ) ' . _ L
funct q Airy’ sstressfunction used to solve atwo-dimensional elastic problem isfirst
unction an
2 explained, and then the complex stress functions that are the representation of
complex stress ) ) . .
Airy’ sstress function by the complex variables are explained.

function
Two-dimensional Analytical solutions of two-dimensiona elastic problems in fracture mechanics
elastic analysis using 8 and rock engineering are derived by using the complex stress functions. The
the complex stress mechanical behavior of rock material is also explained based on the derived
function solutions.
Application of The theory of rock support, ground characteristic curve, theoretical equations
two-dimensional 2 used for the evaluation of rock stress, which are derived from the solution of
eastic analysis two-dimensional elastic problem, are explained.

. Basic equations and parameters of poroelasticity are explained. Futhrermore,
Poroelasticity 2 o . .

the applications of poroelasticity are explained.

Summary and 1 The contents of this class are summarized. In addition, the achievement of
Achievement check course goalsis checked.

0 Textbookd Handouts are delivered.

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

O Prerequisite(s)0 The knowledge and calculation skill of calculus, vector analysis and complex analysis are
required.
O Independent Study Outside of Class[] Review of the each classis required.

O Web Sites Web page of thislecture is not provided. When preparing it by need, the information is shown in the
class.

O Additional InformationC Office hour is set 10:30-12:00 and 14:30-1600 on the same day of the class.
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10F073

Fundamental Theoriesin Geophysical Exploration
gooooooog

0 Codell 10F073 O Course Yeard Master and Doctor Course O Term 1st term O Class day & Periodd Fri 3rd
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorD Hitosih Mikada, Junichi Takekawa

O Course Descriptiond 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.

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

O Course Goals] The aims of the class is to understand various signal-processing theories, the applied seismology,
and the applied geo-€lectromagnetics with respect to exploration geophysics as application toolsin seismology and
in geo-electromagnetics.

O Course TopicsO

Theme Class number of De&rlp“on

times

Introduction to

exploration 1 Generad introduction to the lecture.
geophysics
o Acquire knowledge on the propagation phenomena of elastic wavesto learn
Seismic wave . . . .
. the equivalency of 1D propagation with the theory of system function. The
propagation and 8

topicsincluded would be, z-transform, Levinson recursion, Hilbert transform,

signal processing o
C.

Fundamentals of ] o )
) Learn fundamental theories of magnetotellurics, instantaneous potential,
geo-€electromagnetics ] o )
spontaneous potential, and apparent resistivity methods, etc. that deal with

and their application 5 . ! )
¢ lorat geo-electromagnetic phenomena. Case studies are introduced to understand the
0 exploration
P . advantages of geo-electromagnetic exploration schemes.
geophysics

Wave propagation
problem in seismic
exploration

Discussing fundamental theories of elastic wave propagation, used in
subsurface structural surveys, in terms of the actual utilization and the theories
of wave phenomena.

0 TextbookO

O Textbook(supplemental )T Claerbout, J.F. (1976): Fundamentals of Geophysical Data Processing (Available
online URL.: http://sep.stanford.edu/ol dreports/fgdp2/)

O Prerequisite(s)0 Students should understand exploration geophysics of undergraduate level.
O Independent Study Outside of ClassO
0 Web SitesO Could be specified by the lecturersif any.

0 Additional Information
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10F076

Under ground space and petrophysics
gooooooog

0 Codell 10F076 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & PeriodO Tue 3rd
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese

O InstructorC) Professor Weiren Lin, Professor Tsuyoshi Ishida, Professor Toshihiro Sakaki, Part-time Lecture
Tatsuya Y okoyama

O Course Descriptiond In this course, we will give lectures on the physical properties and mechanical properties of
rocks under large depths, in-situ stress, stability of underground spaces such as radioactive waste disposal and
traffic tunnels.

O GradingO

0 Course Goalsld Understand the representative physical properties of rocks under high temperature and high
pressure, measurement methods of in-situ stress and their applications in radioactive waste disposal and traffic
tunnels.

O Course TopicsO

Theme clsmmbe Description
Guidance 1 Introduce the contents of the course.
Physical properties 4 Physical properties (elastic wave velocity, resistivity, fluid flow and thermal
and strength of rocks properties) and mechanical properties (strength and deformation).
Rock stress and its ) M easurement methods of in-situ stress such as relief method, hydraulic method
measurements etc.
Underground

Stability of large underground spaces (e.g., South Africa gold mines) and their

stability and rock 2 , o
relations with in-situ stress.

stress problems
Redioactive waste ) ] ) ] )

) 3 Concept and designs of radioactive waste repository for along time scale
repository
Tunnel 2 Survey, designs, construction and maintenance of traffic tunnels
Feedback 1

O Textbook™d No set text
O Textbook(supplemental )0 Instructed in class

O Prerequisite(s)0 Taking Underground Development Engineering and Rock Engineering (when undergraduate) are
desirable.

O Independent Study Outside of Class(
0 Web Sites

0O Additiona Informationd
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10A420

L ecture on Exploration Geophysics
goooono

0O Codeld 10A420 O Course Y earJ Master and Doctor Course O Termd 2nd term O Class day & Periodd Wed 4th
O Locationd C1-117 O Creditsd 2

O Restrictiond The class of Fundamental theories of geophysical exploration is recommended to acuire.

O Lecture Form(s)Od Lecture O Languagell English O Instructord Hitosih Mikada, Junichi Takekawa

O Course Descriptiond Applied geophysical exploration technologies in disaster mitigation, civil engineering, and
earth resources engineering is discussed in terms of seismological and of el ectromagnetic theories. Students may
be asked to process data or design digital filtersin the course.

0 Gradingd Brief explanations on the grading will be given at the time of the lecture.

O Course GoalsOD Understanding seismiclogical and electromagnetic theories used in geophysical exploration and
subsurface-imaging technol ogies.

O Course TopicsO

Theme csmmber Description
Electromagnetic 3 Principles of magnetotelluric methods, electromagnetic sources and noise
signal processing reduction.
Modeling

technologiesi Subsurface structure modeling in EM methods. The effects of surface
echnologiesin

9 . 3 weathered layers, the identification of spatial dimensions, and modeling
electromagnetic

methods
Signal processing in

methodol ogies are discussed.

T 4 Digitd filtering in seismic data processing.
seismics
Reflection 3 Fundamental theories of reflection seismic data processing. Seismic migration
seismology isthe one to be briefly discussed.
, Fundamental petrophysics, and fundamental measurement theoriesin
Petrophysics 2

geophysical logging are discussed.

O TextbookO Specified in the course.

O Textbook(supplemental )00 J.F.Claerbout, 1976, Fundamentals of Geophysical Data Processing,
(OOP:photocopies to be specified)

O Prerequisite(s)0 The credits of Exploration Geophysics in undergraduate course and Fundamental Theories of
Geophysical Exploration in graduate course are requested to obtain before the classes.

O Independent Study Outside of ClassO
O Web SitesT Would be specified by the lecturers.

0 Additional Information
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10F085

M easur ement in the earth's crust environment
gooogg

0 Codel] 10F085 [ Course Y ear(] Master and Doctor Course O TermO 1st term O Class day & Periodd Wed 3rd O Location(] C1-192

O CreditsO 2 0O Restriction0 No Restriction O Lecture Form(s)O Lecture O Languaged English

O Instructord Tsuyoshi ISHIDA,Y oshitaka NARA,Koji YAMAMOTO, Kiyoshi AMEMIYA

0 Course Descriptiond Information necessary to understand environment in the upper layer of the earth's crust will be explained for
various engineering projects. Among them, measurements of rock stress and mechanical properties of rock will be focused in the
relation to the projects of oil and gas exploitaiton, underground disposal of radio active waste, geological sequestration of CO2,
construction of underground power houses and hot dry rock geothermal power extraction.

O GradingO Grading will be made from scores of the followings; report for subjects, achievement tests and number of attendance to the
classes.

O Course Goalsll Goals of this course are the followings. 1) To understand effects of initial rock stress on stability of underground
chambers for verious purposes. 2) To understand a stress relief method as one of typical rock stress measurementt 3) To understand
the principle of aleast square method though learning a procedure to determine initial rock stress condition from released strains
measured on a borehole wall. 4) To understand effects of rock stress for oil and gas exploitation through borehole breakout problems
and others. 5)To understand purposes and latest technologies for long term monitoring up to 100,000 years. 6) To understand
mechanical properties of rock (strength, permeability, fracturing, etc.) under different environmental condition with methodology of
their measurements.

O Course TopicsO

Theme C'ﬁlﬁ“’“be' of Description
Importance of rock stress Necessity of rock stress measurements and their applications for various engineering projects
condition in underground 3 will be explained. Among the projects, underground disposal of radio active waste,
development (by geological sequestration of CO2, construction of underground power houses and hot dry rock
ISHIDA) geothermal power extraction will be focused.

Stress relief methods to
measure rock stress and

Actual field works of stress relief methods to measure initial rock stress condition will be
explained. Though learning a procedure to determine an initial rock stress condition from

applicaiton of least 3 . o )
ethod (b released strains measured on a borehole wall, the principle of aleast square method will be
uare metho
E_“ DA) Y explained. The report subject will be shown in the last week.

Estimation of rock stress condition by hydraulic fracturing and logging, which is conducted
Effect of rock stresson ) . i . )
4 at various steps for oil and gas exploitation, will be explained. Importance of rock stress

oil and gas exploitation ) - ) )
affecting on borehole stability will be explained as well.

Monitoring in Deep ) A A .
N The purposes and latest technologies of monitoring are shown in this lecture, focusing on the
Underground Facility -

2 methods of ensuring the long term (up to 100,000 years) safety assessment of radioactive

to ensure the long term !
. waste disposal.

stability-
Measurement of Mechanical properties of rock (strength, permesability, fracturing, etc.) under different
mechanical properties of ) environmental condition are shown, as well as the methodology of measurements. In
rock under various addition, the relationship between the rock properties and radioactive waste disposal is
environment described.
Confirmation of

1 Feedback through tests and others.

understanding

O Textbook None. Handouts will be given in classes when needed.

O Textbook(supplemental ) 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.

O Prerequisite(s)d Elasticity, Linear Algebra (Calculation of Matrices) and Computer Literacy (for example, Excel, Word and so on.)

O Independent Study Outside of Class] When you make areport, it is necessary to calculate matrixes by using a Microsoft Excel and
others.

0 Web SitesO

0 Additional Information This class is made by English.
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10F088

Earth Resources Engineering
gooono

0 Codel] 10F088 [ Course Year(l Master and Doctor Course 00 TermO 2nd term [ Class day & Periodd Wed 2nd O LocationOl C1-171

O Creditsd 2 O Restriction No Restriction O Lecture Form(s)O Lecture O Languagel English O Instructorll Katsuaki Koike

0 Course Description 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 geologic environments of deposits, physical and chemical exploration methods of marine deposits, mathematical geology for reserve
assessment, engineering geology for resource devel opment and geological repository, and problems and promise of natural energy such as
geothermal, solar, wind, and tide.

0 Gradingd Integrated evaluation of report grades and attendance to the classes.The attendance includes answer to short quiz to make sure the
understanding, etc. Weight of these two itemsis about 9:1.

0 Course GoasO 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.

O Course TopicsU

Theme Class number of Description
times

Introduction of this course 1 Definition of renewable and non-renewable resources. Interaction among Earth environment,
and resources human society, and natural resources. Existence pattern of natural resourcesin the crust.
1. Interna structure of 5 Inner structure of the Earth, geodynamics, geologic composition, temperature structure, rock
Earth and geodynamics physics, and chemical composition of crust.
2. Present and future of 1 Classification of energy sources, recent trend on social demand of energy, physical characteristics
energy resources of each energy resources, and sustainability.
3. Present and future of 1 Classification of minerals used for resources, recent trend on social demand of mineral resources,
mineral resources industrial uses of each mineral, and sustainability.

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

deposit.

. General structure and distribution of fuel deposits (coa, petroleum, and natural gas), generation

4. Economic geology (2) 1

mechanism of deposits, and geological process of formation.

. Physical and chemical exploration technologies for natural resources in terrestrial area.
5. Resource exploration (1

. 1 Representative methods are remote sensing, electric sounding, electromagnetic survey, and seismic
): Terrestrial area .
prospecting.
6. Resource exploration (2 1 Introduction of marine natural resources such as methane hydrate, cobalt-rich crust, and
): Seaarea manganese nodule, and exploration technologies for the depositsin sea area.

7. Assessment of ore - . . . . .
Fundamentals of geostatistics, variography for spatial correlation structure, spatial modeling by

reserves and deposit 2 . o . L : -
kriging, geostatistical simulation, integration of hard and soft data, and feasibility study.

characterization

Development and management technologies of energy resources related to coal, petroleum, and

8. Resource devel opment 1
natural gas.
. Fundamentals of deep geological repository for high-level nuclear waste, CCS (carbon dioxide
9. Engineering geology 1
capture and storage), and underground storage of petroleum and gas.
Characteristics of natural energy related to geothermal, solar, wind, and tide, aand ssessment of
10. Sustainability 1 natural energy resources. Co-existence of natural resource development with environment,
low-carbon society, and problems for human sustainability.
Based on evaluation of the reports, contents that are not well understood will be explained
Feedback 1

additionally using KLUSIS or by personal interview.

O TextbookO Printed materials on the class contents are distributed at each class.

0 Textbook(supplemental )] References on each topic will be instructed in the classes.

O Prerequisite(s)0 Elementary knowledge of engineering, mathematics, physics, and geology are required.
O Independent Study Outside of Classl] Deepen the understanding by solving assignments.

0 Web Sitesl]

O Additional InformationO This courseis opened every two years, and not opened in 2018.
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10X311

Urban Infrastructure Management
goooooooood

0 Codell 10X311 O Course Y earl Master and Doctor Course O Termd 1st term O Class day & Periodd Mon 3rd
O Locationd C1-173 O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture O Languagel English
O Instructord OHTSU Hiroyasu,

O Course Descriptiond This lecture aims to provide interdisciplinary knowledge associated with how urban
infrastructure is comprehensively management, from viewpoints of not only economy but also “ human security
engineering” . In detail, the contents of lectures consist of following topics. Urban Infrastructure Asset
Management, Urban Disaster Risk Mitigation Management, Urban Transport/L ogistics Management and Urban
Food/Water Supply Management.

O Gradingd Attendance(20), Report(80)

0 Course Goals[1 Aquisition of interdisciplinary knowledge associated with how urban infrastructure is
comprehensively management, from viewpoint of not only economy but also human security engineering.

O Course TopicsO

Theme Class number of De&”pt'on

times

Guidance,
Introduction of i )
1 Guidance & Introduction to Urban Infrastructure Asset Management
Urban Infrastructure
Asset Management

Urban Infrastructure

4 Urban Infrastructure Asset Management on Geotechnical structures and Bridge
Asset Management

Urban Disaster Risk

Mitigation 3 Urban Disaster Risk Mitigation Management
Management

Urban Food/Water

Supply Management

Urban

Transport/Logistics 2 Urban Transport/L ogistics Management

3 Urban Food/Water Supply Management

Management
Report 1 Report
Feed back 1 Feed back

O Textbook™

O Textbook(supplemental )0 Hand-out
O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesD

O Additional InformationC] Addtional information is available by visiting the following professors. Appointment
shall be made in advance by e-mail.
ohtsu.hiroyasu.6n@kyoto-u.ac.jp
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10F113

Global Survivability Studies
gooooooo

0 Codel 10F113 0 Course Year(l Master and Doctor Course 0 TermO 1st term O Class day & Periodd Thu 5th

O LocationO Y oshida, Higashi Ichijokan, Shishukan Hall O Credits0 2 0 Restrictiond No Restriction O Lecture Form(s)O Lecture

0 Languagel English O Instructord Kaoru Takara, Junji Kiyono, Satoshi Fujii, Takahiro Sayama, Mika Shimizu

0 Course Description Modern global society isfacing risks or social unrests 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 subject lectures how to cope with them at national, local and community levels for making the society
sustainable/survivable. Future countermeasures are al so discussed under the uncertain circumstances such as climate change, population
growth, energy and socio-economic issues.

O Grading Attendance to lectures (40%) and Presentation and discussion (60 %).

0 Course Goals[I The objectives of this class are to have basic knowledge about global issues threatening safety and security of the earth society
such as catastrophic natural disasters, man-made disasters and accidents, regional environmental change (including infectious diseases) and
food security, and to enhance student’ s ability to express his’/her own ideas and discuss with professors and students from other study areas.

0 Course Topics

Theme Class number of Description
times
Introduction of Global . o .
o ) 1 Introduction of Global Survivability Studies.
Survivability Studies
Earthquake disaster . ) o .
. 1 Discuss on earthquake disaster mitigation focusing on lessons learnt from Tohoku EQ.
mitigation
Mitigation of earthquake
damage to historic 1 Discuss on the mitigation of earthquake damage to historic structures.
structures
Why we need GSS? 1 Discuss on why we need Global Survivability Studies (GSS).
Global agendas for
sustainable development 1 Discuss on global agendas for sustainable development and resilient societies.
and resilient societies
Building national ) o ) o .
. . 1 Discuss on building national resilience based on Japanese experiences.
resilience in Japan
Globalism as . . o
1 Discuss on globalism as totalitarianism.

totalitarianism

Public policy and systems . . -
Lecture and group work on public policy and systems approach for global changesin disaster

approach for global 1 .
L . risks.
changesin disaster risks
Disaster risk management
and governance for global 1 L ecture and group work on disaster risk management and governance for global changes.
changes
Water-related disaster risk . ) . .
1 Discuss on water-related disaster risk management: concept and recent experiences.
management
Water cycle and climate . .
1 Discuss on water cycle and climate change.
change
Presentation by students & . ) ) . ]
g . 4 Presentation by students related to this lectures and discussions on the presented topics.
i scussions

O Textbook Nothing special.

O Textbook(supplemental ) Nothing special.

O Prerequisite(s)0 Nothing special.

O Independent Study Outside of ClassD 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.

0 Web Sitesl]

O Additional InformationO This subject is compulsory for students enrolled in the Inter-Graduate School Program for Sustainable Development
and Survivable Societies. Students other than onesin Graduate School of Engineering should submit a registration card for taking this class.
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10X715

Emergency M anagement Systems
gooooo

0 Codell 10X 715 O Course Y earl Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 3rd
O Locationd Faculty of Engineering Integrated Research Bldg. 213 O Creditsdl 2 O Restriction No Restriction
O Lecture Form(s)dLecture O LanguagellJapanese O Instructord0Haruo HAY ASHI,Norio MAKI,Shingo SUZUKI,

O Course Descriptiond Damage from disastersis defined by two factors: scale of hazard and social vulnerability.
Two strategies exist to reduce damage from disasters”namely, crisis management as a post-event countermeasure
and risk management as a pre-event measure. This course introduces students to a system for effective emergency
management, consisting of response, recovery, mitigation, and preparedness.

O Gradingd Every after lecture, please submit short report writing following things 1) Three points you could learn
in thislecture, and reason 2) What you would like to explain more? Please send your short report to following
address by following formats 1.address: disaster.reporti2@drs.dpri.kyoto-u.ac.jp 2.subject: 0 Emergency
Management Report “ date’* ID” “ Name’ 3.No attach file

O Course GoalsO Learning about Techniques for Business Continuity Management consisted of Risk Assessment,
Strategic Planning, Emergency Response, and Training.

0 Course Topics

Theme camn e Description

Business Continuity , ] o
3 What is emergency response, and business continuity management.

Management
Risk Assessment 3 Techniques for Risk Identification, and Risk Assessment
Strategic Planning 3 Techniques for Strategic Planning and Evaluation
Emergency Response 3 Incident Command System, and Design of Emergency Operation Center
Training 3 Learning, drill, Exercises for Emergency Response

O TextbookO Haruo Hayashi et.al., Soshiki no Kikikannri Nyuumon, Maruzen, 2008// Kyodai, NTT Resilience
Kennkyuu Group, Shinayakana Syakai no Souzou, Nikkei BP, 2009

O Textbook(supplemental )0 Tom Demarco et.al, Waltzing With Bears. Managing Risk on Software Projects,
Dorset House, 2003// Project Management Instituteld A Guide to the Project Management Body of Knowledge
2000 EditionO Project Management Institute, IncC 2000// R. Max WidemanO Risk Management - A guideto
Managing Project Risk & Opportunities - O Project Management I nstitute, IncO 2000/ Memorial Conference in
Kobe, 12 sai karano hisaisya gaku, NHK Press, 2005/

O Prerequisite(s)O

O Independent Study Outside of Classd Submit a short report about what they have learned in alecture before next
lecture.

O Web Sites[]

0 Additional Information
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102001

Urban Transport Policy
gooooooooooooooo

0 Coded 102001 O Course YearD Master and Doctor Course O TermO 1st term

O Classday & Periodd see the handbook for course registration

O Locationd conference room, TPU karasuma officelT] see the handbook for course registration O Credits 1

O RestrictionOsee the handbook for course registration O Lecture Form(s)Olntensive Lecture O LanguagelJapanese
O InstructorC Ryoji Matsunaka, Tetsuharu Oba

O Course Descriptiond This class will provide lectures on the new transport policy carried out in domestic and
foreign cities and to understand the difference between the conventional transport policy and the new urban
transport policy. Also, it will cover a process to realize the new urban transport policy.

U Gradingd evaluation by attendance and class participation

O Course Goalsl to understand the difference between the conventional transport policy and the new urban
transport policy

O Course TopicsO

Theme csmmbere Description
Outline 1
Front runner of urban
transport policy in 2 Reallocation of road space, Pedestrianisation
the world

Front runner of urban o _ . o :
Downtown activation, Strategies of sustainable transport for our cities, Climate

transport policy in 1
change
Japan
Front runner of urban
transport policy in 2 Eco modd city, Transport demand management, Public transport network
Kyoto
Discussion 2

O Textbookd No textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD

0 Web Sites] http://www.upl.kyoto-u.ac.jp/index.html

0 Additional Information
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102002

Policy for Low-Carbon Society
gooooooog

0 Coded 102002 O Course Yearl Master and Doctor Course O TermO 1st term

O Classday & Periodd see the handbook for course registration

O Locationd conference room, TPU karasuma officelT] see the handbook for course registration O Credits 1

O RestrictionOsee the handbook for course registration O Lecture Form(s)Olntensive Lecture O LanguagelJapanese
O InstructorC) Ryoji Matsunaka, Masashi Kawasaki

O Course Descriptiond This class will provide lectures on the contents of policies and the methods to realize alow
carbon society. Also, it will cover the knowledge and the technical skill to relate to urban activation, reduction of
the environmental load, compact city planning, and so on.

U Gradingd evaluation by attendance and class participation

O Course Goals] to understand the knowledge and the technical skill to relate to urban activation, reduction of the
environmental load, compact city planning, and so on.

O Course TopicsO

Theme Class number of De&rlp“on

times

M easures against ) ) .

) 1 Plan for measures against global warming, Eco model city
globa warming
Urban policy

management for 1 Eco modd city, Guideline for low-carbon city construction

low-carbon society
Landscape &

environmental 1 Landscape design in public space, View structure
planning
Urban policy for

low-carbon soci ety ) o
Public transport, Pedestrianisation

and change of urban

structure

Roles and issues of

Transport and urban policy, Transport policy in EU, Railways, Light Ria
urban transport 1

policy
Discussion 3

Transit

O TextbookD No textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD

0 Web Sites] http://www.upl.kyoto-u.ac.jp/index.html

0 Additional Information
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102003

Urban Transport M anagement
oooobooobobooo

0 Codel] 102003 0 Course Y ear] Master and Doctor Course O TermO 1st term

O Classday & Periodd see the handbook for course registration

O Locationd conference room, TPU karasuma officelT] see the handbook for course registration O Credits 1

O RestrictionOsee the handbook for course registration O Lecture Form(s)Olntensive Lecture O LanguagelJapanese

O InstructorC Ryoji Matsunaka, Satoshi Fujii, Nobuhiro Uno

O Course Descriptiond This class will provide lectures on characteristics and problems of transport modes such as

car, public transport, and foot. Also, it will cover the technical skill to analyze present urban traffic problems

quantitatively.

U Gradingd evaluation by attendance and class participation

U Course Goals] to understand characteristics and problems of transport modes such as car, public transport, and

foot.

O Course TopicsO

Theme

Class number of
times

Description

Plan and practice of
public transport

2

City activation and attractiveness, Public transport, Light rail transit, Bus

Basic concept of
mobility
management

Mobility management, Activation of the public transport, Downtown
activation

Investigation,
interpretation, and
evaluation on urban
traffic phenomenon

Person trip survey, Transportation demand management, Cost-benefit analysis

Exercise and
discussion

0 Textbook No textbook

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(

0 Web SitesO http://www.upl.kyoto-u.ac.jp/index.html

0O Additiona Informationd
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10F380
Engineering Seminar for Disaster Resiliencein ASEAN countries

I O A

O Codell 10F380 O Course Yeard Master 1st O Termd Late August O Classday & PeriodO Late August

O Locationd School of Engineering, Kasetsart University, Bangkok, Thailand O CreditsO 2

0 Restrictiond Due to the capacity, students attending “ Study Area of Approaches for Disaster Resilience” have
priority.

O Lecture Form(s)O Intensive Lecture O Languaged English

O InstructorC) Prof. Hiroyasu Ohtsu,Related lecturersin ASEAN collaborative universities,

O Course Descriptiond The purpose of this course isto provide practical lessonsin ASEAN countries associated
with disaster risk mitigation such as early warning and evacuation program, and disaster recovery/restoration from
viewpoints of problems-finding/problem-solving through short term intensive lecture and field work. By taking the
applied practical programs of shared mgjor classes under the instructions of teachersin charge, the students can
improve the ability of resolving issues on practical projects. Topics taught in this seminar are earthquake, flood,
landslide, land subsidence, and geo-risk engineering.

0 GradingO 40% for course work assignments and reports, 60% for final exam.

O Course Goals Course aims to foster international |eaders who are able to solve and manage problems concerned
about natural disaster, disaster mitigation, health and environmental issues, especially about case studiesin
ASEAN countries.

O Course TopicsO

Theme Class number of De&rlp“on

times

Introduction:

Engineering for 1
Disaster Resilience
Earthquake Disaster 2
Landslide Disaster 2
Geo-Risk

Engineering 2
Flood Disaster 2
Land Subsidence 2
Site Visit 5
Evaluation of

understanding .

O TextbookO L ecture notes provided by the instructors.
O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO

0 Web Sites Consortium for International Human Resource Development for Disaster-Resilient Countries, Kyoto
University http://www.drc.t.kyoto-u.ac.jp/rsdc/eng/

O Additional InformationC] Those who want to take this course have to apply for Study area of Approaches for
Disaster Resilience. Refer the website above.
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10F382

Disaster and Health Risk Management for Liveable City
0 A

0 Codell 10F382 0 Course Year(l Master Course 0 TermO 1st term O Class day & Period Intensive course (2 weeks)

O Locationd Meeting room at Research Bldg. No.5 O CreditsO 2 O Restrictiond 30 students, priority for DRC course students

O Lecture Form(s)O Relay Lecture O Languagel English O Instructord Kiyono, Koyama, Kikuchi,Mitani, Fujii, Kawasaki,,Ando, Teo,

0 Course Descriptiond Various types of disasters constantly attack to Asian countries, and those countries sometimes are very
vulnerable to the natural disasters and health risk. The interdisciplinary approach of engineering and medical science isindispensable
to construct disaster-resilient countries. The 2011 Tohoku earthquake was one of the worst disasters in recent Japanese history.
However many lessons to mitigate and manage the disaster are learnt from the event. In order to solve the related issues, the course
provides selected topics about natural disaster, disaster-induced human casualty, emergency response, urban search and rescue,
emergency medical service, principle of behavior based on neuroscience, urban search and rescue, reconstruction and rehabilitation
policy, socia impact of disaster, transportation management, logistics during earthquake disaster and so on.

0 GradingO Course work assignments and reports

0 Course Goalsl Course aims to foster international leaders who are able to solve and manage problems concerned about natural
disaster, disaster mitigation, health and environmental issues, logistics and amenity for constructing liveable city.

O Course Topics

Theme C'“ﬂ";lbe‘ of Description
Guidance and Group )
Work
ORT 3
Earthquake disaster and 1
human casualty
Earthquake protection
and emergency 1
responses
Human brain function
and behavior !
Disaster medicine and
epidemiology !
Resilient society 1
Transition of the design
for amenity in the 1
river-front
Concern that elderly
peoplein rura areahave 1
over health and maobility
Differencesin logistics
and humanitarian 1
logistics
Unique challenges of 1
humanitarian logistics
Advancement on
humanitarian logistics !
Achievement evaluation 1

O Textbook Textbook for the course is provided by the instructor on the first day.

O Textbook(supplemental )0 Some literatures would be introduced by professors.

O Prerequisite(s)0 No special knowledge and techniques are necessary.

O Independent Study Outside of Class[

O Web Sitest] Consortium for International Human Resource Development for Disaster-Resilient Countrie, Kyoto University
http://www.drc.t.kyoto-u.ac.jp/

O Additional InformationC Contact person: Prof.Kiyono <kiyono@quake.kuciv.kyoto-u.ac.jp
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10X752
gooobgoooboobod

O Codell 10X752 O Course Y ear Master and Doctor Course 0O Termd 2nd term O Classday & Periodd Tue 5th
O Locationd 0O CreditsO 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture O Language Japanese
O Instructord

O Course Descriptiond

O Gradingd

O Course Goals[

O Course Topics

Theme clast?;r;ber of Deﬂ:ription
O
O
O

0 TextbookO

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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10i049

Project Management in Engineering
goooooooooooooooooono

0 Codel] 10i049 O Course Y ear] Master and Doctor Course 0 TermO 1st term O Classday & PeriodO Fri 4th O Location(] A2-308 O CreditsC 2

0 Restriction0 No Restriction O Lecture Form(s)U Lecture O Languagel English

O Instructord GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Yorozu
Assoc.Prof. Lintuluoto, J. Assoc. Prof. Tanaka

0 Course DescriptionO 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 projects. Also, visiting lecturers from industry and public works provide management insights of actual engineering
projects.

0 GradingO Evaluated by assignments (project report exercise) and class contribution

0 Course Goals This course will help students gain a fundamental 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 courseis followed with the course Seminar on Project Management in Engineering. in
the second semester.

0 Course TopicsC

Theme Class number of Description
times
. 4/13 (Matsumoto)
Guidance 1 .
Course guidance
Special lecture by 1 4/20 (Inaoka(JICA) @A 2-306)
extramural instructor 1 Project management in the case of Japanese ODA
. . 4/27 (Maeda)
Introduction to project . ’
1 Introduction to project management
management }
Project phases
Tools for project 1 5/11 (Lintuluoto)
management | Toolsfor project management, cost, and cash flows |
Tools for project 1 5/18 (Lintuluoto)
management |1 Tools for project management, cost, and cash flows |
Toolsfor project 1 5/25 (Lintuluoto)
management |11 Toolsfor project management, cost, and cash flows 11
] . 6/1 (Ashida)
Project scheduling | 1 ) .
Project scheduling |
} . 6/8 (Ashida)
Project scheduling 1 1 ) .
Project scheduling 11
) 6/15 (Tanaka)
Leadership | 1 .
Leadership |
. 6/22 (Tanaka)
Leadership 11 1 .
Leadership I
. 6/29 (Matsumoto)
Risk management | 1 .
Risk management |
) 7/6 (Matsumoto)
Risk management |1 1 .
Risk management I
Environmental Impact 1 7/13 (Y orozu)
Assessment Environmental Impact Assessment
Special lecture by 1 7/20 (Kumagai (JGC CORPORATION))
extramural instructor 2 To be announced
7127 (Matsumoto)
Feedback 1
Feedback

0 TextbookD Course materials will be provided.

O Textbook(supplemental)d 1. Lock, Dennis. Project Management. 10th edition. Gower Publishing Ltd.
20 Cleland, David L., and Lewis R. Ireland. Project Management. 5th edition. McGraw-Hill Professional
3. Roger Miller and Donald R. Lessard. The strategic management of large engineering projects, Shaping Institutions, Risks, and Governance, The MIT
Press

0 Prerequisite(s)0 No pre-requisite

O Independent Study Outside of Class[

0 Web Sites[] The web-site is opened in the home page of the GL education center.

0 Additional Information
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10i059

Exer cise on Project Management in Engineering
gooooooooooobobooooooooo

0O Codeld 10i059 0O Course Y ear Master and Doctor Course 00 TermO 2nd term
O Classday & Periodd Friday 4th period and 5th period O LocationO B-Cluster 2F Seminar Room [0 Credits(] 2
0 Restrictiond Student number will be limited. O Lecture Form(s)O Seminar O Language English

O Instructor]  GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Y orozu
Assoc.Prof. Lintuluoto

O Course Descriptiond In this course, students will apply the engineering know-how and the skills of management,
and group leadership 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 a few intermediate discussions. A written report will be
required.

O Gradingd Report, class activity, presentation

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

O Course TopicsO

Theme camn e Description
10/5
) Introduction to Exercise on Project Management in Engineering
Guidance 1 ) ) ] ]
Lecture on tools for the Project management in engineering
Practice
Each project team may freely schedule the group works within given time
Teamwork 7 . _ ) . .
frame. The course instructors are available if any need is required.
Mid-term _ ) _ )
. 1 Each project team will have a mid-term presentation.
presentation
Some lectures will be provided, such as Leadership structuring, Risk
Lecture & Teamwork 2 Management, and Environmental Impact Assessment, depending on projects
you propose.
Presentation 1 Each project team will have a presentation based on its proposed project.

O TextbookO Course materials will be provided.

O Textbook(supplemental )0 Will be informed if necessary.

O Prerequisite(s)0 Fundamental skills about group leading and communication, scientific presentation.
O Independent Study Outside of Class(

O Web Sites The web-site will be opened in the home page of the GL education center.

O Additional InformationC] The number of students may be restricted. Students are requested to check in advance
whether the credit from this course will be accepted as a graduation requirement for their department.
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10F439

Environmental Risk Analysis
goooono

O Codel] 10F439 0 Course Y ear(l Master and Doctor Course [0 TermO 1st term O Class day & PeriodC Wed 4th

O Locationd C1-192 O Creditsll 2 O Restriction No Restriction O Lecture Form(s)O Lecture O Languagel English

O Instructord Y oneda, Takano, Matsuda, Shimada, Matsui,

O Course Descriptiond 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 quantitative risk analysis through practice of investigation and discusion by themselves.

O GradingO Grading based on the participation and performance in presentation and discussion.

O Course GoalsT 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

O Course Topics

Class number of

Theme Description

times

Introduction . _ . . .
Introduction of lecture and grading. Framework of risk analysis for children of

Framework of risk 2
. WHO.
analysis
Children and health . . ,
ik 1 1) Why children 2) Children are not little adults
ri
Children and o . , .
i 1 3) The paediatric environmental and health history 4) Global change and children
environmental change
Air pollution 1 5) Outdoor air pollution 6) Indoor air pollution
Lead and pesticide 1 7) Pesticides 8) Lead
Heavy metal 1 9) Mercury 10) Other heavy metals
Various risk 1 11) Noise 12) Water 13) Food safety
Chemicals 1 14) Children and chemicals 15) Persistent Organic Pollutants
Tobacco and natural ) ) )
tox 1 16) Second-hand tobacco smoke 17) Mycotoxins, plants, fungi and derivates
oxin
Occupational risk and o o S o ) ]
o 1 18) Injuries 19) lonizing and non-ionizing radiations 20) Occupational risks
radiation
Respiratory diseases ) ) ]
1 21) Respiratory diseases 22) Childhood cancer
and cancer
Innume disorders and ) ) )
1 23) Immune disorders 24) Neurobehavioral and neurodevel opmental disorders
neural system
Endocrine system and
environmental 1 25) Endocrine disorders 26) Bio-monitoring and environmental monitoring
monitoring
O evelopmental . - , .
1 27) Early developmental and environmental origins of disease 28) Indicators

toxicity and indicators

O Textbook Necessary files are supplied.

O Textbook(supplemental)J To be introduced if necessary.

O Prerequisite(s)0 Not necessary in particular.

O Independent Study Outside of ClassT

0 Web Sites

O Additional InformationC] The contents may be changed according to the progress of lecture.
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10A632

Urban Metabolism Engineering
goooono

0 Codell 10A632 O Course Y eard Master and Doctor Course O TermO 1st term O Class day & PeriodO Tue 3rd
O Locationd C1-173 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture
O Languagel English / Japanese O Instructor] Masaki Takaoka,Kazuyuki Oshita, Takashi Fujimori

O Course Descriptiond Much energy and resources are consumed to maintain various activitiesin urban city. As
the result, various environmental loads such as exhaust gas, wastewater and waste generate and should be reduced
to levels natural environment can accept .To establish sustainable urban metabolism, concept, e ements, control,
optimization and management of urban metabolism are explained.

O Gradingd Small tests and reports are evaluated.

0 Course Goals To understand technological measures by |earning about current trend and issue of urban
metabolism and related engineering principles.

O Course TopicsO

Theme Class number of De&rlp“on

times

Introduction 1 Concept of urban metabolism and its system are explained

Planning and selection of urban metabolic system, Transportation & collection,
Elements of urban ) ) o ) ) )
, Engineering principles on Recycling, Thermal recovery, Engineering
metabolic system T ) ;
principles on flue gas treatment and Landfill management are explained.

Management of i .
2 Treatment, disposal and management of hazardous waste are explained.
hazardous waste

i Properties and chemical compositions of sewage and sludge. Introduction and
Design of sewage )
developing trend of sewage treatment system. Elemental and heat balance

treatment system in 2 ) i ) ) ) ]
analysis of sedimentation, aeration tank, anaerobic fermentation and
urban area o )
incineration.
Feedback and

1 Feedback of small tests and summary
summary

O Textbook Recent paper and/or books will be used.
O Textbook(supplemental)

O Prerequisite(s)0 Environmental plant engineering
O Independent Study Outside of ClassO

0 Web SitesD

0 Additional Information
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Environment al Engineering

10F454

Systems Approach on Sound Material Cycles Society
gooooooooo

0 Codel] 10F454 [ Course Y ear(] Master and Doctor Course O TermO 1st term O Class day & Periodd Mon 3rd O Location(] C1-192

O Credits0 2 O Restrictiond No Restriction 0 Lecture Form(s)O Lecture O Languagell Japanese/English

O Instructord Shinichi Sakai, Y asuhiro Hirai,

O Course Descriptiond It has become a major political/ social issue to establish a Sound Material-Cycle Society in order to save the
earth resources and energy and to preserve environmental conservation. This course mainly covers the following topics: 1) History,
current status, and future prospect of waste issues and establishment of 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 and life cycle assessment; these tools are important to grasp the
whole flow of each recycling, resource use, product consumption, recycle and disposal of waste electrical and electronic equipment, for
which it isrequired to take Clean Cycle & Control conceptsin relation to chemical substances. Along with above topics, source origin,
behavior, and decomposition of persistent organic pollutants, which should be inevitably linked to the realization of a Sound
Material-Cycle Society, will aso be discussed in the class.

0 GradingO Evaluation will be done based on the test scores and learning attitude in class.

0 Course GoalsT The goal of this classisto help students understand the systems and technologies for establishing a Sound Material
Cycles Society; students learn how to think about material flow analysis and life cycle assessment in order to develop deep
understanding of the whole system of material flow (i.e., resource use, product consumption, cycles and disposal of waste).

O Course TopicsO

Theme Class number of Description

times

The Basic Law for

Establishing the Material

Cycles Society and the
Basic Plan for Material

Cycles

Lean the frame work and three indices of this basic plan in detail, and examine recent
globally developed “ 3R Initiative” activities and status of material cyclesin Asian
countries.

Development of Each
Recycling System

Learn the following items separately designated as effective measures under The Basic Law
for Establishing the Material Cycles Society: 1) Containers and packaging 2) Home
Appliance 3) End-of-Life Vehicle 4) Construction Material 5) Food Material

Each Recycling System

and Clean, Cycles &
Control Concepts

Examine application of the following strategic concepts for waste electrical and electronic
equipment, end-of-life vehicles, and battery waste. 1) Clean: Avoid the use of hazardous
waste and chemical substances. 2) Cycle: Apply cycle concept when use effects are expected
but no aternatives are available.

Basic concept and
application of material
flow and life cycle
analyses

Lean about basic concept of Materia Flow Analysis (MFA) and Life Cycle Assessment
(LCA). Examine food waste recycling using these analyses as a case study.

Environmental Transport

Model and Behavior of
Persistent Organic
Pollutants (POPs)

Learn basic concept and application of the model. Examine case studies of global mobility of
POPs and behavior of PCB on regional and global scales.

Confirmation of
Attainment

Confirm students'  levels of understanding on the course topics, and make sure of the points
of MFA, LCA, and systems and techniques for establishing a sound material-cycle society.

O Textbook Not specified. Materials and references will be distributed when needed.
O Textbook(supplemental) O Introduced in class when necessary.
O Prerequisite(s)0 Solid Waste Management

O Independent Study Outside of Class[

O Web SitesO

0 Additional InformationO
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10F441
Water Quality Engineering
gooono

0 Codeld 10F441 0O Course Y eard Master and Doctor Course 00 Term 1st term O Class day & Periodd Fri 2nd
O LocationdC1-171 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorD Hiroaki TANAKA ,Fumitake NISHIMURA ,Hidaka Taira,Nakada Norihide,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
2
5
5
1
1
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al Engineering

10F234

Water Sanitary Engineering
goooono

O Codell 10F234 O Course Yeard Master and Doctor Course O Term 1st term O Class day & Periodd Tue 2nd
O Locationd C1-192 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture
O Languagel English/Japanese O Instructord Sadahiko Itoh, Koji Kosaka

O Course Descriptiond 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.

0 Gradingd Evaluated by assignments.

O Course Goals To quantify chemical and microbial risk in drinking water and to realize methodol ogies of risk
management and control.

O Course Topics

Theme casmmbere Description
Environmental risk 1 Introduction and goa of the class. Concept of Sanitation. Environmental risk
and quantification and quantification. Safety of drinking water and acceptable risk level.
Quantitative Coexistence and competition between human and microbes. Quantitative
microbial risk c microbial risk assessment (QMRA). Comparison of the risk assessment and
assessment and management methods between chemicals and microbes. Disability adjusted
Mmanagement lifeyears (DALYS).

Risk assessment and ) . i .
Risk assessment of hazardous chemicals. Drinking water quality standards.

control of hazardous 3 o o )
) Derivation of drinking water quality standards. The benchmark dose method.
chemicals
. Development of advanced water treatment processes. Water supply technology
Perspectives of water ] ) o )
and its prospects. Water reuse and health risk. Access to safe drinking water in
treatment technol ogy ] ] )
developing countries and global burden of disease.
Feedback and )
1 Feedback of assignments and summary.
summary

0 TextbookO Class handouts

O Textbook(supplemental )T Itoh, S., Echigo, S.: Disinfection By-products in Water, GIHOUDOU SHUPPAN Co.,
Ltd., 2008 (in Japanese).

O Prerequisite(s)0 General understanding of water quality and water treatment process
O Independent Study Outside of ClassO
O Web SitesO Data for assignments will be at http://www.urban.env.kyoto-u.ac.jp

0 Additional Information
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Environment al

10F461

Nuclear Environmental Engineering, Adv.

goooogon

0 Codel 10F461 O Course Year[] Master and Doctor Course 0 TermO 1st term O Classday & Periodd Thu 2nd O Location] C1-192 O Credits 2
0 Restriction) No Restriction O Lecture Form(s)U Relay Lecture O Languagel Japanese O Instructor Y oko Fujikawa,Satoshi Fukutani, Maiko Ikegami
0 Course Description(] Various 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 courseisinended 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.
0 GradingO Attendance to the lecture plus report
0 Course Goals[ By providing the students with the knowledge on various radioactive wastes generated by the use on neclear energy aswell asthe

radiological risk of such wastes, the course will enable the students to consider the future of nuclear industries based on their own judgement.

0 Course Topics

Theme Class number of Description
times

Course Introduction 1 Course Introduction
Nuclear disaster action . .

1 uclear disaster action program
program
Nuclear reactors 1 Nuclear reactors
Treatment of liquid o ) .

) . 1 Treatment of liquid radioactive waste
radioactive waste
Treatment of gaseous and . ) .
. ) ; 1 Treatment of gaseous and solid radioactive waste

solid radioactive waste
Legislation of radioactive o ) .

1 Legislation of radioactive wastes
wastes
Decomissining and o

1 ecomissining and clearance
clearance

. . . The risk of radiation exposure, history of radiation dose limit set by international organizations, and dose
Radiological risk 1 . ) N )
limit under different situations are discussed
Fukushima Daiichi Nuclear . . . o . .
. Discuss the relation between the eventsin F1 and the radiation dose in the environment as well as
Power Plant (F1) accident ) ) ) L ) :
) 1 pollution of environment. The evacuation activity conducted in Fukushima and the related lessons are
and nuclear disaster .
. summarized.
prevention
. In the aftermath of the F1 accident, municipal solid waste contaminated with radioactive cesium has been
Problems of designated . . .
adte 1 produced in 12 Prefectures, some of these wastes were classified as designated wastes (DSW). The
W
concept of DSW is compared with that of conventional radioactive wastes.
Geological disposal of high
level radioactive wastes 1 Inventory, the method of disposal (critical path and nuclides), philosophy of radiological protection, etc.
(HLW) and the safety are discussed.
assessment
Behavior of radionuclidesin . ) . : . .
. Behavior of radionuclides in the geosphere has governing effect on the safety of geological disposal of
the environment and . . - . . )
. . HLW. The behavior based on the chemical characteristics of each nuclides and mathematical modeling
mathematical modeling of ) . )
. L of their behavior are discussed.
nuclide migration
Behavior and qualitative/
quantitative analysis of 1 Behavior and qualitative/ quantitative analysis of radioactive Cs, Co, Sr, |, Se, U, Pu and Rain the
radionuclidesin the environment, and events of radioactive pollution of the environment in the past, are introduced.
environment
Therisk of radiation and the After the F1 accident, the risk of radiation has drawn intense attention from citizens. The risk
society communication methodology to facilitate the understanding of radiation is discussed.
) . . Discussion on issues such as lifestyle in the contaminated environment (under existing exposure

Discussion with /between o . . o

1 situation), whether residents should return to the contaminated areas, and how to deal with siting

students

problems of final disposal of HLW, etc..

0 TextbookD Related papers etc. will be distributed in each lecture.

O Textbook(supplemental) 0 Related literature will be notified in each lecture.

0 Prerequisite(s)0 Basic knowledge on health physics, chemistry and earth science.
O Independent Study Outside of Class] NOt specified.

[0 Web Sites] None

O Additional Informationd None
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Environment al Engineering

10F446

Atmospheric and Global Environmental Engineering, Adv.
goooooooood

0 Codel] 10F446 O Course Year(l Master and Doctor Course O TermO 1st term O Class day & Periodd Wed 2nd O Location] C1-172

O Creditsd 2 O RestrictionC) No Restriction [0 Lecture Form(s)0 Lectures and presentations [0 Languagell Japanese/English

O Instructord Shinichiro, FUJIMORI

0 Course Description 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.

O GradingO Points are allocated for the quiz at every lectures, the presentation and discussion, report.

0 Course Goas[J 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.

0 Course TopicsO

Theme Class number of Description
times

Guidance, IPCC,
Observation of aclimate 1
change
Carbon cycle and response 1
of climate
Impact of Climate Change 1
Climate change mitigation 1
@
Climate change 1
mitigation(2)
Climate change mitigation 1
and possible side effects
Urban air pollution,
transboundary transport of 1
air pollution, and
international measures
Literature review
presentation !
Literature review
presentation(1) !
Literature review 1
presentation(2)
Literature review 1
presentation(3)
Literature review 1
presentation(4)
Literature review 1
presentation(5)
Literature review 1
presentation(6)
Achievement test 1

0 Textbookd Handout

O Textbook(supplemental )

O Prerequisite(s)0 None

O Independent Study Outside of ClassC The students are required to prepare for the presentation with sufficient time.
0 Web Sitesl]

O Additional Informationd Language of presentation and Q/A: English
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Environment al

10F400

Seminar on Urban and Environmental Engineering A
goooooooood

O Codeld 10F400 O Course Yeard Master Course O TermO 1st+2nd term 0O Classday & Periodd 0O LocationO
O Creditsd 4 O Restrictiond O Lecture Form(s)O Seminar O Language Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al Engineering

10F402

Seminar on Urban and Environmental Engineering B
goooooooood

0O Codeld 10F402 0O Course Yeard Master Course O TermO 1st+2nd term 0O Classday & Periodd 0O LocationO
O Creditsd 4 O Restrictiond O Lecture Form(s)O Seminar O Language Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al

10U401

Advanced Seminar on Urban and Environmental Engineering A

goooooobooobgon

0 Code 10U401 0O Course Y ear Doctor Course O TermO 1st+2nd term

O Classday & Periodd First: Thu 3rd and 4th, Second: Wed 1st and 2nd O Locationd C1-226 0O CreditsO 4

O Restrictiond 0O Lecture Form(s)O Seminar O Languagell Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
1
1
9
1
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al Engineering

10U403

Advanced Seminar on Urban and Environmental Engineering B

goooooobooobgon

0 Code 10U403 O Course Y ear Doctor Course O TermOd 1st+2nd term

O Classday & PeriodCFirst: Fri 3rd and 4th, Second Thu 3rd and 4thO Location0C1-226 0 Credits{4 0 Restriction

O Lecture Form(s)d Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
1
1
9
1
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al

10A643

Environmental Microbiology, Adv.
gooooooo

O Codell 10A643 O Course Year Master and Doctor Course O TermO 1st term O Class day & Periodd Mon 1st
O LocationdC1-172 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorD Hiroaki TANAKA, Fumitake NISHIMURA, TairaHIDAKA, Masaru IHARA

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

1

RlRrlWRrR[RPR|RLRINNR

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Environment al Engineering

10A626

Advanced Environmental Health
gooooono

O Codeld 10A626 O Course Y ear) Master and Doctor Course O Termd 1st term O Classday & PeriodO Tue 4th
O LocationdC1-171 O Creditsd2 O RestrictionCNo Restriction O Lecture Form(s)OSeminar O LanguagelJapanese
O InstructorC) Hirohisa Takano,Kayo Ueda,

O Course Descriptiond 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.

O GradingO Points are alocated for the activities on the presentation and discussion.

0 Course Goalsd Students learn about the fundamental s of environmental health and make use of the knowledge
for the development of related areas.

O Course TopicsO

Theme csmmbere Description
Environment and ) ) )
hesith 2 Lecture on the relationships between environmental factors and our health
Seminar on the
previous and recent Presentation and discussion on the previous and recent environmental
environmental problems, with special emphasis on their relation with health concerns
problems

O Textbookd on demand

O Textbook(supplemental )0 on demand
O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al

10H424

Environmental-friendly Technology for Sound Material Cycle

goooogooo

O Codell 10H424 O Course Y eard Master and Doctor Course O Termd 1st term O Class day & PeriodO Fri 3rd

O LocationdC1-192 O Creditsd O RestrictiondNo Restriction O Lecture Form(s)OLecture O Languagell Japanese

O Instructord ,,,,,,

O Course Descriptiond Global warming, ecosystem crisis, and depletion of natural resources are of great concern

today. To solve these problems, we have to build the sustainable society where low carbon dioxide emission, low

environmental burdens, and the reduction of wastes by recycling are realized. It is possible to utilize municipal

wastes, wastewaters, and unused biomass as resources instead of the natural resources used at present.

Recycling-oriented technologies that enable sustainable utilization of those wastes and the concept to develop

those technologies are introduced.
O GradingO
O Course Goalsl

O Course TopicsO

Theme CIa&[?;I;ber of Descri ption
5
3
3

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al Engineering

10A622

Geohydro Environment Engineering. Adv.
gooooooo

O Codell 10A622 O Course Y eard Master and Doctor Course O Termd 1st term O Class day & PeriodO Thu 1st
O LocationdC1-173 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OL ecture O LanguagellJapanese
O InstructorD Minoru Y oneda, Y oko Shimada

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al

10X321

L ecture on Environmental Management L eader
gooooooooooo

0 CodeJ 10X321 O Course Y ear(] Master and Doctor Course O TermO 1st term O Classday & Periodd Thu 5th O LocationT C1-171 O Credits0 2 O Restrictiond

O Lecture Form(s)0 Relay Lecture O Languagel] English O Instructord] TANAKA Hiroaki,SHIMIZU Y oshihisa,FUJII Shigeo,

[ Course Descriptiond In this class, we' | 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 is to provide students basic

viewpoint and knowledge required for environmental leaders who can practically solve environmental issues occurring in devel oping countries, showing several

international environmental projects as practical case works.

0 Gradingd Participation, Oral and Poster Presentation, and Report

[0 Course GoalsJ The main purpose of thislecture is to 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 Topicsd

Theme Class number of Description
times
In thisintroductory lecture, the current situation and problems of the environment in Asian devel oping countries
Introduction 1 are explained, and basic ideas for their improvement measures are given together with fundamental

terminologies.

Energy and Environment

View point and commitment
to rural environmental issues

Disaster Risk Management
and Grass-roots | nternational
Cooperation

Environmental Risk
Assessment and Risk
Communication

Water, Sanitation and Solid
Waste Management for
Developing Countries

Presentations and Discussions

Japan's L essens on Economy
& Development

Solid Waste Management

Ensuring Sustainability in
Water Supply and Sewerage
Sector

Water Supply and Human
Security

Impending Issuesin Lake
Biwa-Y odo River Water
Management and the Basin
Governance

Environment & Sanitary
Engineering Research
International Session

Poster Presentation in
Environment & Sanitary
Engineering Research
Symposium

0 TextbookO
O Textbook(supplemental )OI

O Prerequisite(s)d

O Independent Study Outside of Classl

0 Web SitesT

0 Additional Information To be announced at class about poster presentation in Environment & Sanitary Engineering Research Symposium.
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Envi

ronment al

Engineering

10F456

New Environmental Engineering |, Advanced

gooooool

O Codeld 10F456 [ Course Yeard Master and Doctor Course [0 Term 1st term [ Class day & Periodd) Mon 5th

O Locationd Reserch Bldg.No.5-Lecture Room(2nd floor)/C1-171 O Creditsd 2 O Restrictiond) No Restriction

O Lecture Form(s)0 Relay Lecture O Languaged English O Instructor0 Y. Shimizu (Prof), H. Tanaka (Prof), and S. Fujii (Prof),
O Course Descriptiond 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).
0 Grading Evaluated by class attendance, Q& A and presentation.

O Course Goalsll 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.

O Course Topicsl

Theme C'@[_”“mbe‘ of Description

Wastewater Treatment 14 Guidance & Self Introduction of Students & Lecturer on“ Wastewater Treatment
in Japan ' Plants Case Study in Japan (Fuijii)
Ecological Sanitation 14 From Ecotoilets to Ecotowns Shimizu)
Wastewater Treatment ) . . . .
. ] i Wastewater Treatment Plant: Case Study in China, Biological Nutrient Removal (BNR)
in Chinaand Nutrient 14 ] ] ]

(Prof. Wen, Tsinghua University)
Removal
Woastewater Reuse & o .

N ) 13 Wastewater Reuse & Disinfection (Tanaka)

Disinfection

Governance of Water and Wastewater in Malaysia (Prof. Ghufran, University of
Wastewater Treatment ) ) .
i Malavs 14 Malaya) Case studies of Wastewater Treatment Plants Design & Operation (Prof.
in sia

& Nuruol, University of Maaya)

Treatment Technologies (Practical & Advanced Technology 1): Membrane Technology
Membrane Technology 13 ] ] )

(MT) (Prof. Huang, Tsinghua University)
Anaerobic Treatment 13 Anaerobic Biological Treatment Technologies (Prof. Shaliza, University of Malaya)
Advanced Oxidation o ) ) )

13 Advanced Oxidation Processes (Prof. Zhang, Tsinghua University)

Processes
Student Presentation 14 Student Presentations /Discussions| (al)
Student Presentation 14 Student Presentations /Discussions |1 (all)
Student Presentation 14 Student Presentations /Discussions 111 (all)

O TextbookO Class handouts

O Textbook(supplemental ) Introduced in the classes

O Prerequisite(s)d General understanding of water environmental issues
O Independent Study Outside of ClassC The students should study the PPT file used in the lectures. Students also need to
enough literature review and related prior to their presentation.

0 Web Sites[

O Additional Information) 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 translation.

172



Environment al

10F458

New Environmental Engineering |1, Advanced
goooooon

0 Codel 10F458 0 Course Year(l Master and Doctor Course O TermO 2nd term O Class day & Period0 Mon 5th

O LocationO Reserch Bldg.No.5-Lecture Room(2nd floor)/C1-171 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)d Lecture

0 Languagel English

O Instructord Prof. Shimidzu, Prof. Takaoka, Associate Prof. Oshita, Associate Prof. Ueda, Associate Prof. Fujimori, Prof. Fujii,

0 Course Descriptiond This course provides various kinds of engineering issues related to atmospheric environment 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. The course is conducted in
simultaneous distance-learning from Kyoto University, or from remote lecture stations in University of Malaya, and Tsinghua University. For
the distance-learning, a hybrid system is used, which consists of prerecorded lecture VIDEO, VCS (Video conference system) and SS (slide
sharing system). 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.

0 Gradingd Evaluate by class attendance, Q& A and presentation.

0 Course GoalsJ

O Course TopicsU

Theme Class number of Description

times

Global warming and Low

. 14 Global warming and Low carbon society(Prof. Fujimori, Kyoto University)
carbon society

Atmospheric diffusion and o . . . .
14 Atmospheric diffusion and modeling (Prof. S Wang, Tsinghua University)

modeling
Air Pollution, Its
Historical Perspective 14 Air Pollution, Its Historical Perspective from Asian Countries (11), Maaysia (Prof. Nasrin
from Asian Countries (I1), Aghamohammadi, University of Malaya)
Malaysia
Air Pollution, Its
Historical Perspective 14 Air Pollution, Its Historical Perspective from Asian Countries (111), Japan (Prof. Ueda, Kyoto
from Asian Countries (111), University)
Japan
Student Presentations . . .
14 Student Presentations /Discussions | (all)

/Discussions |

Introduction to Municipal
Solid Waste (MSW) 14
Management in Maaysia

Introduction to Municipal Solid Waste (MSW) Management in Malaysia (Prof. Fauziah Shahuk
Hamid, University of Malaya)

Solid Waste Management,

. . 14 Solid Waste Management, Case Study in China (Prof. Lud Wenjing, Tsinghua University)
Case Study in China

Solid Waste Management,

. 14 Solid Waste Management, Case Study in Japan (Prof. Takaoka, Kyoto University[]
Case Study in Japan

Solid Waste Management, 14 Solid Waste Management, Case Study in Malaysia (Prof. Noor Zalina Mahamood, University of
Case Study in Malaysia ' Malaya)
Student Presentations . ) .
. . 14 Student Presentations /Discussions |1 (all)
/Discussions |
Student Presentations . ) .
14 Student Presentations /Discussions |11 (all)

/Discussions 11

O Textbook( Class handouts

O Textbook(supplemental )0 Introduce in the lecture classes

O Prerequisite(s)d

O Independent Study Outside of Class]

0 Web Sites]

O Additional InformationO Either of this course or “* New Environmental Engineering I, advanced” canbedeatas“ Asian Environmental
Enigneering” . PowerPoint slides are main teaching materialsin the lectures, and their hard copies are distributed to the students. In addition, a
list of technical terms and difficult English words is given to the students with their explanation and Japanese translation.
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Environment al Engineering

10F468

Environmental Organic Micropollutants Analysis L ab.
gooooooo

O Codeld 10F468 O Course Year Master and Doctor Course 00 TermO Intensive course (25,27,28th Sep.)
O Classday & Periodd 9:00 am- 6:00 pm

O Locationd Seminer Room, Research Center for Environmental Quality Management O Creditsd 2

O Restrictiond around 10 students O Lecture Form(s)O Intensive Lecture O Languagell Japanese

O Instructord Shimizu, Y oshihisa,Matsuda, Tomonari,

O Course Descriptiond There isincreasing 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.

O GradingO It isrequired to attend all 3 days for lectures and experiments. Attendance and reports are considered
for grading.

O Course Goals Understand about principle and practical techniques of chromatography. Understand about
principle of several bioassays.

O Course TopicsO

Theme casnmbe Description
HPLC -How to 3 Learn about principle and practice of HPL C separation. How do you choose
separate it- columns, solvents and detectors? How to improve peak separation?
Fractionation and
Purification by using 3 Learn about practical techniques of fractionation and purification using HPLC.
HPLC

Learn about principle and practice of LC/MS/MS analysis. Understand about 3
LC/IMSIMS 5 different scan modes, full scan, daughter scan and MRM. How to make an

analytical method in arefined way for substances of your interest.

L ecture about severa bioassays which are used for evaluation of

Bioassays 4 environmental toxicity, and discuss about how to identify toxic compoundsin
environment by using HPL C in combination with bioassays.

O TextbookO Handouts are distributed.
O Textbook(supplemental )1 Daniel C. Harris:O Quantitative Chemical AnalysisISBN-13: 978-1-4292-3989-9
O Prerequisite(s)O

U Independent Study Outside of Classl] We hope active participation of students. It is welcome that patticipants
additionally try to analyze the sample their own interest.

0 Web Sites[

O Additional InformationC Thisintensive courseis useful especially for students who usually use or intend to use
HPLC and LC/MS/M S for their research.
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Environment al

10F470

Advanced Enivironmental Engineering L ab.
gooooooooo

0O Coded 10F470 O Course Y eard Master and Doctor Course 00 TermO 2nd term

O Classday & Periodd Monday 3,40 0O Locationd C1-173 O Creditsd 2 O Restrictiond less than 10 students
O Lecture Form(s)d Seminar and Exercise O Languagell English / Japanese

O InstructorC) Sadahiko Itoh,MInoru Y oneda,Y oshihisa Shimizu, Masaki Takaoka,Koji Kosaka,Makoto Y asojima

O Course Descriptiond Analytical methods to characterize environmental samples are learnt through practical
training including site visit to other research institute or analytical company. Also, integration of environmental
information using GIS is aso mastered.

0 Grading Attendance at the class(] (50%) and report subjects(50%) are evaluated.
U Course Goals To promote your own research by learning each research method with wide vision

0 Course Topics

Theme cmnmbere Description

Guidance and Safety . The content of subject and safety education for the following experiment are
Education explained.
Quantitative analysis ) The principle of multielement analysisis explained and practical training of
of elements ICP-AES or ICP-M S machine is conducted.
Qualitative analysis ) The principle of X-ray based methods is explained and practical training of
of elements one or two X-ray based machineis conducted.
Qualitative analysis o ] ]

¢ , Qualitative analysis of organic compounds such as mass spectrometry, NMR,
of organic

g 6 ESR and IR and bioassey are explained and practical training of GC-MS etc. is

compounds and

] conducted.
bi oassey
GIS 2 Theway to use GISislearnt.
Sitevisit 2 Site visit to research ingtitute or analytical company

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web SitesD

0 Additional Informationd
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Environment al

Engineering

10F472

Seminer on Practical Issuesin Urban and Environmental Enginering

gooobooobogon

O Codeld 10F472 0O Course Yeard Master Course O TermO 1st+2nd term 0O Class day & Periodd Fri 4th

O LocationdC1-192 O CreditsO2 O RestrictionCNo Restriction O Lecture Form(s)OSeminar O LanguagelJapanese

O Instructor( ,

O Course Descriptiond
O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
5
1
1
5
1
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD

0 Web SitesO

0 Additional Information
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Environment al

10F449

Exercisesin Urban and Environmental Engineering A

goooooooo

0O Code110F449 O Course Y earTIMaster Course O TermO1st+2nd term O Class day & PeriodOFri 5th O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
2
10
2
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Environment al Engineering

10F450

Exercisesin Urban and Environmental Engineering B
gooooooog

O Codeld 10F450 0O Course Yeard Master Course O TermO 1st+2nd term 0O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al

10F475

ORT on Urban and Environmental Engineering

ooooog ORrT

O Codeld 10F475 O Course Yeard Doctor Course O TermO 1st+2nd term 0O Classday & Periodd 0O LocationO

O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O 0O Languagell 0O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
13
1

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Environment al Engineering

10i051

Frontiersin Modern Scinece and Technology (6H cour se)
0000000000 bOoDoDbOOobOo0ooeHODOOoO

O Codeld 10i051 0O Course Yeard Doctor Course O TermO First term, intensive

O Classday & Periodd Intensive (Saturday, Jun.-Jul) O Locationd B-Cluster 2F Seminar Room O Creditsd 0.5
O Restrictiond Student number will be limited. O Lecture Form(s)O Intensive Lecture O Languagell Japanese
O InstructorC) GL center: J.Assoc. Tanaka, Matsumoto, Ashida, Maeda and Related professors

O Course Descriptiond This course provides lectures and panel discussions by lecturersinside and outside the
campus who have a remarkable achievement in engineering and are active as international leaders.

0 Gradingd 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.

O Course Goalsll This course cultivates the ability to develop familiar problem consciousness into a big concept
through utilizing the materials of advanced fieldsin 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.

0 Course TopicsO

Theme cmnmoe Description
Topic 1 2 Detail will be announced later
Topic 2 2 Detail will be announced later

O TextbookO Course materials will be provided.
U Textbook(supplemental) O

O Prerequisite(s)d

O Independent Study Outside of ClassO

0 Web SitesD

0 Additional Information
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Environment al

10i052

Frontiersin Modern Scinece and Technology (12H cour se)
00o00o0o0oOo0obOopDoobOoboooo12H0000

0O Codeld 10i052 0O Course Yeard Doctor Course O Term0 First term/Spring term

O Classday & Periodd Intensive (Saturday, Jun.-Jul) O Locationd B-Cluster 2F Seminar Room O Creditsd 1
O Restrictiond Student number will be limited. O Lecture Form(s)O Intensive Lecture O Languagell Japanese
O InstructorC) GL center: J.Assoc. Tanaka, Matsumoto, Ashida, Maeda and Related professors

O Course Descriptiond This course provides lectures and panel discussions by lecturersinside and outside the
campus who have a remarkable achievement in engineering and are active as international leaders.

0 Gradingd 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.

O Course Goalsll This course cultivates the ability to develop familiar problem consciousness into a big concept
through utilizing the materials of advanced fieldsin 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.

0 Course TopicsO

Theme cmnmoe Description
Topic 1 2 Detail will be announced later
Topic 2 2 Detail will be announced later
Topic 3 2 Detail will be announced later
Topic 4 2 Detail will be announced later

O TextbookO Course materials will be provided.
O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of Class(

0 Web SitesD

0 Additional Informationd
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Environment al Engineering

10i058

Safety and Health Engineering (11 times cour se)
oooooo011oo0ooao

O Codeld 10i058 0O Course Y eard Master and Doctor Course 00 TermO 1st term [0 Classday & Periodd Tue 4th
O Locationd C3-Lecture Room 1 0O Creditsll O Restrictiond No Restriction O Lecture Form(s)O Lecture

0 Languagel] Japanese [ Instructor(]

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

1

RiRrRP|RRRPR|RR[R|R

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Environment al

10i045

Exercisein Practical Scientific English O
gooooooooo

0 Coded 10i045 0O Course Year(l Master and Doctor Course [ TermO 1st term O Class day & Periodd Thu 4th or 5th O Locationd A2-304
O Creditsd 1 O RestrictionC Up to 20 students for each class O Lecture Form(s)0 Seminar [0 Languagel] English (Japanese)
O Instructord M. Nishikawa, R. Matsumoto, R. Ashida, M. Maeda,

0 Course Description This course is open to all master and doctoral engineering students. It is designed to help students understand how to
write aresearch paper step by step. In this course, the students will write a short research paper (i.e. Extended Research Abstract for
Proceeding. approx. 1000 -1500 words) on atopic drawn from assigned readings.

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

0 Course Goa s The primary goa of this course is to deepen an understanding of the main features of each part of a scientific paper (IMRaD).
Throughout the course, students will develop the core competencies required for language, grammar, and style to produce a research manuscript
in English.

O Course TopicsU

Theme Class number of Description
times
Unit 1: Course Overview 1 Course Overview: Introduction to writing scientific research articles
Unit 2: Introduction 1 Raising awareness of the register of science research articles (genre, audience, purpose)
. . . Writing a proposal for aresearch paper, using corpus-based approach (Exercise: Creating own
Unit 3: Preparing to Write 1
Corpus)
Unit 4: Preparing to Write 1 Paraphrasing ideas from source texts, using citations and references in formal writing
Unit 5: Writing Processes 1 Identifying the“ moves’ for an Abstract section by hint expressions
Unit 6: Writing Processes 1 Writing an Abstract (Title) & peer feedback
Unit 7: Writing Processes 1 Identifying the“ moves’ for an Introduction section by hint expressions
Unit 8: Writing Processes 1 Writing an Introduction section & peer feedback
Unit 9: Writing Processes 1 Writing aMethod section & peer feedback
Unit 10: Writing Processes 1 Writing a Result section & peer feedback
Unit 11: Writing Processes 1 Writing a Discussion and a Conclusion section
Unit 12: Writing Processes 1 Writing a cover |etter to reviewers and how to respond to reviewers
Unit 13: Monitoring and .
o 1 Online feedback
Revising
Unit 14: Monitoring and .
. 1 Revising a paper based on peer feedback
Revising
Unit 15: Submission 1 Final Paper Due, August 6.

O Textbook Handout materials will be supplied by the instructor.

O Textbook(supplemental ) ALESS (2012). Active Englishfor Science- 0 0 00000 -0 000000000000 OOOO .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 EnglishD0 D000 00 0O . 2nd Ed., CoronaPublishing. 00000000
Joooooooono .o20070c. 00000000000 00O0.000

O Prerequisite(s)0 Students who intend to join this course must attend the first class.
O Independent Study Outside of ClassO
0 Web SitesT

O Additional InformationC We may restrict the class size to enhance students'  learning. Students who intend to join the course are required to
attend the first-day guidance. Office Hours: (by appointment) nishikawa.mikako7w@kyoto-u.ac.jp (Ext. 2052)
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Environment al Engineering

10i049

Project Management in Engineering
goooooooooooooooooono

0 Codel] 10i049 O Course Y ear] Master and Doctor Course 0 TermO 1st term O Classday & PeriodO Fri 4th O Location(] A2-308 O CreditsC 2

0 Restriction0 No Restriction O Lecture Form(s)U Lecture O Languagel English

O Instructord GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Yorozu
Assoc.Prof. Lintuluoto, J. Assoc. Prof. Tanaka

0 Course DescriptionO 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 projects. Also, visiting lecturers from industry and public works provide management insights of actual engineering
projects.

0 GradingO Evaluated by assignments (project report exercise) and class contribution

0 Course Goals This course will help students gain a fundamental 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 courseis followed with the course Seminar on Project Management in Engineering. in
the second semester.

0 Course TopicsC

Theme Class number of Description
times
. 4/13 (Matsumoto)
Guidance 1 .
Course guidance
Special lecture by 1 4/20 (Inaoka(JICA) @A 2-306)
extramural instructor 1 Project management in the case of Japanese ODA
. . 4/27 (Maeda)
Introduction to project . ’
1 Introduction to project management
management }
Project phases
Tools for project 1 5/11 (Lintuluoto)
management | Toolsfor project management, cost, and cash flows |
Tools for project 1 5/18 (Lintuluoto)
management |1 Tools for project management, cost, and cash flows |
Toolsfor project 1 5/25 (Lintuluoto)
management |11 Toolsfor project management, cost, and cash flows 11
] . 6/1 (Ashida)
Project scheduling | 1 ) .
Project scheduling |
} . 6/8 (Ashida)
Project scheduling 1 1 ) .
Project scheduling 11
) 6/15 (Tanaka)
Leadership | 1 .
Leadership |
. 6/22 (Tanaka)
Leadership 11 1 .
Leadership I
. 6/29 (Matsumoto)
Risk management | 1 .
Risk management |
) 7/6 (Matsumoto)
Risk management |1 1 .
Risk management I
Environmental Impact 1 7/13 (Y orozu)
Assessment Environmental Impact Assessment
Special lecture by 1 7/20 (Kumagai (JGC CORPORATION))
extramural instructor 2 To be announced
7127 (Matsumoto)
Feedback 1
Feedback

0 TextbookD Course materials will be provided.

O Textbook(supplemental)d 1. Lock, Dennis. Project Management. 10th edition. Gower Publishing Ltd.
20 Cleland, David L., and Lewis R. Ireland. Project Management. 5th edition. McGraw-Hill Professional
3. Roger Miller and Donald R. Lessard. The strategic management of large engineering projects, Shaping Institutions, Risks, and Governance, The MIT
Press

0 Prerequisite(s)0 No pre-requisite

O Independent Study Outside of Class[

0 Web Sites[] The web-site is opened in the home page of the GL education center.

0 Additional Information
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Environment al

10i059

Exer cise on Project Management in Engineering
gooooooooooobobooooooooo

0O Codeld 10i059 0O Course Y ear Master and Doctor Course 00 TermO 2nd term
O Classday & Periodd Friday 4th period and 5th period O LocationO B-Cluster 2F Seminar Room [0 Credits(] 2
0 Restrictiond Student number will be limited. O Lecture Form(s)O Seminar O Language English

O Instructor]  GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Y orozu
Assoc.Prof. Lintuluoto

O Course Descriptiond In this course, students will apply the engineering know-how and the skills of management,
and group leadership 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 a few intermediate discussions. A written report will be
required.

O Gradingd Report, class activity, presentation

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

O Course TopicsO

Theme camn e Description
10/5
) Introduction to Exercise on Project Management in Engineering
Guidance 1 ) ) ] ]
Lecture on tools for the Project management in engineering
Practice
Each project team may freely schedule the group works within given time
Teamwork 7 . _ ) . .
frame. The course instructors are available if any need is required.
Mid-term _ ) _ )
. 1 Each project team will have a mid-term presentation.
presentation
Some lectures will be provided, such as Leadership structuring, Risk
Lecture & Teamwork 2 Management, and Environmental Impact Assessment, depending on projects
you propose.
Presentation 1 Each project team will have a presentation based on its proposed project.

O TextbookO Course materials will be provided.

O Textbook(supplemental )0 Will be informed if necessary.

O Prerequisite(s)0 Fundamental skills about group leading and communication, scientific presentation.
O Independent Study Outside of Class(

O Web Sites The web-site will be opened in the home page of the GL education center.

O Additional InformationC] The number of students may be restricted. Students are requested to check in advance
whether the credit from this course will be accepted as a graduation requirement for their department.
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Architecture and

Architectur al EngineeringdAdvanced

10Q021

Advanced Theory of Architectureand Architectural Engineering |

goooogooo

0 Codell 10Q021 O Course Year Doctor Course O TermO 1st term O Classday & Periodd Mon 3rd

O Locationd C2-213 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Relay Lecture

0 Language Japanese

O Instructor Monnai, Kishi, Katoh, Takada, Y amagishi, Kanki, Hokoi, Takahashi, Harada, Maki,

O Course Descriptiond Each professor gives alecture for one or two hours.

O Gradingd Each professor assigns one report at the end of his/her lecture. Students choose three of ten

assignments and submit reports (about 1200 words per report). Evaluation will be done as follows: Regular

students: Evaluation is done only by reports. But students must attend at least half of lectures. Working students:
Evaluation is done by either (1) reports (80%) and attendance (20%), or (2) reports only (100%). In case (2),
student must submit four reports. In any case, students can submit reports for the lectures they attended.

0 Course GoalslJ

O Course TopicsO

Theme Class number of

times

Description

15

O Textbookd none

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of ClassC
O Web Sites none

0 Additional Information
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Architecture and Architectur al EngineeringdAdvanced

10Q022

Advanced Theory of Architectureand Architectural Engineering |1
gooooooo

0O Codeld 10Q022 [ Course Y ear) Doctor Course 00 TermO 2nd term O Classday & Periodd O LocationO
O Credits’20 Restriction Lecture Form(s)[(J Language@apanesed InstructorFaculties of structura engineering

O Course Descriptiond 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.

0 Gradingd Grade based on the result of student effort.
O Course Goals( Acquire the ability to write original articles on advanced theme on structural engineering

0 Course Topicsl

Theme Class number of DeSCI'IptIOn

times

15 15 Presentation and discussion on advanced theme on structural engineering

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Information
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Architecture and

Architectur al EngineeringdAdvanced

10Q005

Seminar on Architectural Design and Planning |

goooooobooobgon

0O Codeld 10Q005 O Course Y ear() Doctor Course 00 Term 1st term O Classday & Periodd 0O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

15

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Architecture and Architectur al EngineeringdAdvanced

10Q006

Seminar on Architectural Design and Planning I
gooooobooooon

0O Codeld 10Q006 O Course Y ear( Doctor Course 00 Term 2nd term O Classday & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

15

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Architecture and

Architectur al EngineeringdAdvanced

10Q017

Seminar on Architectural Design and Planning I 11

goooooobooobgon

0O Codeld 10Q017 O Course Y ear) Doctor Course 00 Term 1st term O Classday & Periodd 0O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

15

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Architecture and Architectur al EngineeringdAdvanced

10Q018

Seminar on Architectural Design and Planning IV
gooooobooooon

O Codeld 10Q018 O Course Y ear) Doctor Course 00 Term 2nd term O Classday & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

15

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Architecture and

Architectur al EngineeringdAdvanced

10Q008

Seminar on Structural Engineering of Buildings|

gooobooobogon

0O Codeld 10Q008 O Course Y ear() Doctor Course 00 Term 1st term 0O Classday & Periodd 0O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

15

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Architecture and Architectur al EngineeringdAdvanced

10Q009

Seminar on Structural Engineering of Buildings||
gooooooooo

0O Codeld 10Q009 O Course Y ear Doctor Course 00 Term 2nd term O Classday & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

15

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Architecture and

Architectur al EngineeringdAdvanced

10Q015

Seminar on Structural Engineering of Buildings|1|

gooobooobogon

0O Coded 10Q015 O Course Y ear() Doctor Course 00 Term 1st term O Classday & Periodd 0O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

15

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Architecture and Architectur al EngineeringdAdvanced

10Q016

Seminar on Structural Engineering of Buildings |V
gooooooooo

0O Coded 10Q016 O Course Y ear Doctor Course 00 Term 2nd term O Classday & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

15

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Architecture and Architectur al EngineeringdAdvanced

10Q011

Seminar on Environmental Engineering |
goooooooood

0 Codel] 10Q011 O Course Y eard Doctor Course O TermO 1st term

O Classday & Periodd To be determined among participants and instructors

O Locationd To be determined among participants and instructors O Creditsd 2 O Restrictiond No Restriction

O Lecture Form(s)d Seminar O Languagel Japanese O Instructord Instructors in Architectural Environmental Lab's

O Course Descriptiond 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.

O Gradingd 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.

O Course Goalsl The course intends to summarize the development of his’her own research, to devlope skills to
convey his/her ideas to the researchersin other areas and to join discussions in multiple viewpoints properly.

0 Course Topics

Theme cmnmbere Description
Research . , .
ot q 15 Participants shall make presentations on the research of his’her own and make
resentations an
Z' ) discussions among other participants and instructors.
iscussion

O Textbook None specified.
O Textbook(supplemental )0 Supplemental textbooks will be specified during the course if necessary.

O Prerequisite(s)0 As agenera rule, students belonging to laboratories on the architectural environmental
engineering are permitted to attend.

O Independent Study Outside of Class(
0 Web Sites

O Additional InformationC This seminar shall not be registered in parallel with Seminar on Environmental
Engineering I11.

196



Architecture and Architectur al EngineeringdAdvanced

10Q012

Seminar on Environmental Engineering |1
goooooooood

0 Codel] 10Q012 0O Course Y eard Doctor Course O Termd 2nd term

O Classday & Periodd To be determined among participants and instructors

O Locationd To be determined among participants and instructors O Creditsd 2 O Restrictiond No Restriction

O Lecture Form(s)d Seminar O Languagel Japanese O Instructord Instructors in Architectural Environmental Lab's

O Course Descriptiond 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.

O Gradingd 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.

0 Course Goalsld

0 Course Topicsl

Theme camn e Description
Research o , )
tati q 15 Participants shall make presentations on the research of his’her own and make
resentations an
Z_ i discussions among other participants and instructors.
iscussion

O Textbook None specified.
O Textbook(supplemental )0 Supplemental textbooks will be specified during the course if necessary.

O Prerequisite(s)0 As agenera rule, students belonging to laboratories on the architectural environmental
engineering are permitted to attend.

O Independent Study Outside of ClassC
0 Web Sites

O Additional InformationC This seminar shall not be registered in parallel with Seminar on Environmental
Engineering IV.
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Architecture and Architectur al EngineeringdAdvanced

10Q013

Seminar on Environmental Engineering |11
goooooooood

0 Codel] 10Q013 0O Course Y eard Doctor Course O TermO 1st term

O Classday & Periodd To be determined among participants and instructors

O Locationd To be determined among participants and instructors O Creditsd 2 O Restrictiond No Restriction

O Lecture Form(s)d Seminar O Languagel Japanese O Instructord Instructors in Architectural Environmental Lab's

O Course Descriptiond 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.

O Gradingd 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.

O Course Goalsl The course intends to summarize the development of his’her own research, to devlope skills to
convey his/her ideas to the researchersin other areas and to join discussions in multiple viewpoints properly.

0 Course Topics

Theme cmnmbere Description
Research . , .
ot q 15 Participants shall make presentations on the research of his’her own and make
resentations an
Z' ) discussions among other participants and instructors.
iscussion

O Textbook None specified.
O Textbook(supplemental )0 Supplemental textbooks will be specified during the course if necessary.

O Prerequisite(s)0 As agenera rule, students belonging to laboratories on the architectural environmental
engineering are permitted to attend.

O Independent Study Outside of Class(
0 Web Sites

O Additional InformationC This seminar shall not be registered in parallel with Seminar on Environmental
Engineering I.
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Architecture and Architectur al EngineeringdAdvanced

10Q014

Seminar on Environmental Engineering IV
goooooooood

0 Codel] 10Q014 0O Course Y eard Doctor Course O Termd 2nd term

O Classday & Periodd To be determined among participants and instructors

O Locationd To be determined among participants and instructors O Creditsd 2 O Restrictiond No Restriction

O Lecture Form(s)d Seminar O Languagel Japanese O Instructord Instructors in Architectural Environmental Lab's

O Course Descriptiond 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.

O Gradingd 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.

O Course Goalsl The course intends to summarize the development of his’her own research, to devlope skills to
convey his/her ideas to the researchersin other areas and to join discussions in multiple viewpoints properly.

0 Course Topics

Theme cmnmbere Description
Research . , .
ot q 15 Participants shall make presentations on the research of his’her own and make
resentations an
Z' ) discussions among other participants and instructors.
iscussion

O Textbook None specified.
O Textbook(supplemental )0 Supplemental textbooks will be specified during the course if necessary.

O Prerequisite(s)0 As agenera rule, students belonging to laboratories on the architectural environmental
engineering are permitted to attend.

O Independent Study Outside of Class(
0 Web Sites

O Additional InformationC This seminar shall not be registered in parallel with Seminar on Environmental
Engineering I1.
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Architecture and Architectur al EngineeringdAdvanced

10i051

Frontiersin Modern Scinece and Technology (6H cour se)
0000000000 bOoDoDbOOobOo0ooeHODOOoO

O Codeld 10i051 0O Course Yeard Doctor Course O TermO First term, intensive

O Classday & Periodd Intensive (Saturday, Jun.-Jul) O Locationd B-Cluster 2F Seminar Room O Creditsd 0.5
O Restrictiond Student number will be limited. O Lecture Form(s)O Intensive Lecture O Languagell Japanese
O InstructorC) GL center: J.Assoc. Tanaka, Matsumoto, Ashida, Maeda and Related professors

O Course Descriptiond This course provides lectures and panel discussions by lecturersinside and outside the
campus who have a remarkable achievement in engineering and are active as international leaders.

0 Gradingd 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.

O Course Goalsll This course cultivates the ability to develop familiar problem consciousness into a big concept
through utilizing the materials of advanced fieldsin 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.

0 Course TopicsO

Theme cmnmoe Description
Topic 1 2 Detail will be announced later
Topic 2 2 Detail will be announced later

O TextbookO Course materials will be provided.
U Textbook(supplemental) O

O Prerequisite(s)d

O Independent Study Outside of ClassO

0 Web SitesD

0 Additional Information

200



Architecture and Architectur al EngineeringdAdvanced

10i052

Frontiersin Modern Scinece and Technology (12H cour se)
00o00o0o0oOo0obOopDoobOoboooo12H0000

0O Codeld 10i052 0O Course Yeard Doctor Course O Term0 First term/Spring term

O Classday & Periodd Intensive (Saturday, Jun.-Jul) O Locationd B-Cluster 2F Seminar Room O Creditsd 1
O Restrictiond Student number will be limited. O Lecture Form(s)O Intensive Lecture O Languagell Japanese
O InstructorC) GL center: J.Assoc. Tanaka, Matsumoto, Ashida, Maeda and Related professors

O Course Descriptiond This course provides lectures and panel discussions by lecturersinside and outside the
campus who have a remarkable achievement in engineering and are active as international leaders.

0 Gradingd 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.

O Course Goalsll This course cultivates the ability to develop familiar problem consciousness into a big concept
through utilizing the materials of advanced fieldsin 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.

0 Course TopicsO

Theme cmnmoe Description
Topic 1 2 Detail will be announced later
Topic 2 2 Detail will be announced later
Topic 3 2 Detail will be announced later
Topic 4 2 Detail will be announced later

O TextbookO Course materials will be provided.
O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of Class(

0 Web SitesD

0 Additional Informationd
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10i045

Exercisein Practical Scientific English O
gooooooooo

0 Coded 10i045 0O Course Year(l Master and Doctor Course [ TermO 1st term O Class day & Periodd Thu 4th or 5th O Locationd A2-304
O Creditsd 1 O RestrictionC Up to 20 students for each class O Lecture Form(s)0 Seminar [0 Languagel] English (Japanese)
O Instructord M. Nishikawa, R. Matsumoto, R. Ashida, M. Maeda,

0 Course Description This course is open to all master and doctoral engineering students. It is designed to help students understand how to
write aresearch paper step by step. In this course, the students will write a short research paper (i.e. Extended Research Abstract for
Proceeding. approx. 1000 -1500 words) on atopic drawn from assigned readings.

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

0 Course Goa s The primary goa of this course is to deepen an understanding of the main features of each part of a scientific paper (IMRaD).
Throughout the course, students will develop the core competencies required for language, grammar, and style to produce a research manuscript
in English.

O Course TopicsU

Theme Class number of Description
times
Unit 1: Course Overview 1 Course Overview: Introduction to writing scientific research articles
Unit 2: Introduction 1 Raising awareness of the register of science research articles (genre, audience, purpose)
. . . Writing a proposal for aresearch paper, using corpus-based approach (Exercise: Creating own
Unit 3: Preparing to Write 1
Corpus)
Unit 4: Preparing to Write 1 Paraphrasing ideas from source texts, using citations and references in formal writing
Unit 5: Writing Processes 1 Identifying the“ moves’ for an Abstract section by hint expressions
Unit 6: Writing Processes 1 Writing an Abstract (Title) & peer feedback
Unit 7: Writing Processes 1 Identifying the“ moves’ for an Introduction section by hint expressions
Unit 8: Writing Processes 1 Writing an Introduction section & peer feedback
Unit 9: Writing Processes 1 Writing aMethod section & peer feedback
Unit 10: Writing Processes 1 Writing a Result section & peer feedback
Unit 11: Writing Processes 1 Writing a Discussion and a Conclusion section
Unit 12: Writing Processes 1 Writing a cover |etter to reviewers and how to respond to reviewers
Unit 13: Monitoring and .
o 1 Online feedback
Revising
Unit 14: Monitoring and .
. 1 Revising a paper based on peer feedback
Revising
Unit 15: Submission 1 Final Paper Due, August 6.

O Textbook Handout materials will be supplied by the instructor.

O Textbook(supplemental ) ALESS (2012). Active Englishfor Science- 0 0 00000 -0 000000000000 OOOO .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 EnglishD0 D000 00 0O . 2nd Ed., CoronaPublishing. 00000000
Joooooooono .o20070c. 00000000000 00O0.000

O Prerequisite(s)0 Students who intend to join this course must attend the first class.
O Independent Study Outside of ClassO
0 Web SitesT

O Additional InformationC We may restrict the class size to enhance students'  learning. Students who intend to join the course are required to
attend the first-day guidance. Office Hours: (by appointment) nishikawa.mikako7w@kyoto-u.ac.jp (Ext. 2052)
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10i041

Professional Scientific Presentation Exercisesl] English lectur el
gooooobooooooboobooooobobooooo

0 Codell 10i041 O Course Yeard Doctor Course O TermO 1st term O Class day & PeriodO Thu 5th

O Locationd B-Cluster 2F Seminar Room O Creditsd 1

U Restrictiond The number of students might be limited if too many students will get enrolled.

O Lecture Form(s)d Semina O Languagel English

O InstructorC Juha Lintuluoto, Associate Professor, Department of Synthetic Chemistry and Biological Chemistry

O Course Description It is imperative for future engineers to be able to communicate and deliver effectively
scientific information to large variety of audiences. This skill enables engineers to share and absorb information to
more extended audiences, and facilitates success in selling ideas and products, publishing and team working. The
purpose of this course is to teach the basic rules needed for successful professional scientific presentation, both
orally and written. The course also prepares students to deliver scientific information presentations to wide
audiences. The courseis consisted of excessive exercises, of which the student should complete seven (7) tasks.
The course holds 3-4 tasks for oral presentation exercises, and 3-4 tasks for professional scientific writing
exercises. The exact number of both exercisesis adjusted for each student’ s needs. The courseis aimed for doctor
course (DC) students, both Japanese and Foreign nationals

O Gradingd Reports, class activity, presentation

O Course GoalsO This courseis aimed to foster engineering students  scientific presentation skills. The
successfully course completed students will be able to express and present complicated and specific scientific
information at more generally understandable level. The students will also be able to pose relevant questions and
effectively answer to the wide variety of questions.

O Course Topics

Theme Clessnumber of Description

times

1 Guidance and Professional presentation rules and etiquette
Oral presentations & questioning I, Written report |

Oral presentations & questioning |, Written report |

Oral presentations & questioning I, Written report 11

Oral presentations & questioning I, Written report 11

Oral presentations & questioning 111, Written report 111
Oral presentations & questioning 111, Written report 111
Oral presentations & questioning IV, Written report 1V
Oral presentations & questioning IV, Written report 1V |
Course summary and discussion

N W W wl w

O Textbook Course materials will be provided.

O Textbook(supplemental )0 Will be informed if necessary.

O Prerequisite(s)0 -Fundamental skills about scientific presentation

-Advanced English skills
-Sufficient personal research results

O Independent Study Outside of ClassO

0 Web Sitesl] The web-siteislisted in the home page of the GL education center.

O Additional InformationC Students are requested to check in advance whether the credit of this course is counted
as the unit for graduation requirement at department level. Course starts at April 12th, and the 1st lesson is
repeated on April 19th. The course schedule isirregular. Most classes are biweekly, the detailed schedule is
provided at the 1st lecture.
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10i042

Advanced Engineering and Economyl] English lecturel]
gooooooomobooood

[ Coded 10i042 O Course Y ear(] Master and Doctor Course 0 Termd 2nd term O Classday & Periodd Tue 5th O Locationd B-Cluster 2F Seminar Room

0 Creditsd 2 0 Restrictiond The number of students might be limited if too many students will get enrolled. O Lecture Form(s)O Lectures, Group works& tasks

O Languaged English O Instructor] Juha Lintuluoto, Associate Professor, Department of Synthetic Chemistry and Biological Chemistry

O Course Description) Engineering economics plays central role in any industria engineering project. For an engineer, it isimportant 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 courseis 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 reports in a professional form. The lab sessions are meant for the verbal skillsimprovement as well asimprovement of analytical thinking.
Thetopics 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.

0 GradingD Final test, reports, class activity

[ Course Goals[ This course is aimed to strengthen engineering students'  skillsin economics. The course concept is to teach students selectively those subjects
which serve as magjor 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.

0 Course Topics(

Theme Class number of Description
times

Student orientation and

Introduction to engineering 1 Course contents, goals
economy
Cost concepts and design ) —
. 1 Cost terminology and classification
economics
o . WABS for cost estimation, estimation techniques (indexes, unit, factor, power-sizing, learning curve, CER, top
Cost estimation techniques 1 .
down, bottom up), target costing
The time value of money 1 Simple interest, compound interest, economic equivalence concept, cash-flow diagrams, PW, FW, AW
. . . MARR, present wort method, bond value, capitalized worth, interna rate of return, external rate of return,
Evaluating asingle project 1
payback method
Comparison and selection 1 Investment and cost alternatives, study period, equal and unequal useful lives, rate-of-return method, imputed
among alternatives market value
. . SL and DB depreciation methods, book value, after-tax MARR, marginal income tax rate, gain(loss) on asset
Depreciation and income taxes 1 ) . .
disposal, after-tax economic analysis general procedure, EVA,
Price changes and exchange . . . . . .
at 1 Actual dollars, real dollars, inflation, fixed and responsive annuities, exchange rates, purchasing power
rates
. Determining economic life of challenger, determining economic life of defender, abandonment, after-tax
Replacement analysis 1
replacement study
Evaluating projects with the 1 Benefits, costs, dis-benefits, self-liquidating projects, multi-purpose projects, interest rate vs. public project,
benefit-cost ratio method conventional B-C ratio PW and AW method, modified B-C ratio PW and AW method
Breakeven and sensitivity . . . :
. 1 Breakeven analysis, sensitivity analysis, spider plot
analysis
o . Sources of uncertainty, discrete and continuous variables, probability trees, Monte Carlo simulation example,
Probabilistic risk analysis 1

decision trees, real options analysis

The capital budgeting process

Capital financing and allocation, equity capital and CAPM, WACC, WACC relation to MARR, opportunity cost

Decision making considering
multiattributes

Non-compensatory models (dominance, satisficing, disjunctive resolution, lexicography), compensatory models
(non-dimensional scaling, additive weight)

Final test

90 minutes, concept questions, calculation task (option of choice)

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

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

[ Textbook(supplemental )T Will beinformed if necessary.

0 Prerequisite(s)0 -This course is highly recommended for those who attend “  Project Management in Engineering course , Small group working method

0 Independent Study Outside of Classl]

[ Web Sitesl] The web-siteislisted in the home page of the GL education center.

[0 Additional Information(] 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.
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10i010

I nter national Internship in Engineering 1
gooooooooooooooo

O Codeld 10i010 O Course Y eard Master and Doctor Course 00 TermO 1st+2nd term
O Classday & Perioddintensive course 0 Locationd O CreditsT1 O RestrictionODefined by each internship program
O Lecture Form(s)d Exercise O Languagel English

O InstructorC Faculty members in charge of educational affairs of the Global Leadership Engineering Education
Center and of the department the registrant belongs to.

O Course Descriptiond Acquisition of international skills with the training of foreign language through the
internship programs hosted by the University, the Graduate School of Engineering, or The Department the
registrant belongs to.

O Gradingd Merit rating is performed based on the presentation or the report(s) after the participation in each
internship program. Each department is responsible to identify the number of credits to be granted to the student of
the department, if the credits are included in the mandatory ones. The Global L eadership Engineering Education
Center takes the role to evaluate the creditsif the department the student belongs to deals the credits as optional
ones. The number of creditsto be earned is 1 and 2, respectively to the subjects International Internship in
Engineering 1 and 2 depending on the period and the contents of the internship program the students has
participated in.

O Course Goalsl Acquisition of international skills with the training of foreign language.

O Course TopicsO

Theme casmmbere Description
. The contents to be acquired should be described in the brochure of each
Oversess Internship O ) )
internship program.
i i A presentation by the student is required followed by discussion among
Final Presentation 0

participants.

O Textbook Not Applicable
O Textbook(supplemental)[1 Not Applicable

O Prerequisite(s)d Described in the application booklet for each internship program. The registrant is requested to
have enough language skills for the participation.

O Independent Study Outside of Class] Not Applicable
O Web Sitest Not Applicable

O Additional InformationC It is required for students to check if the internship program to participate in could be
evauated as part of mandatory credits or not and could earn how many credits before the participation to the
department or educational program the student in enrolled. If the credit could not be treated as mandatory ones, get
in touch with the Global Leadership Engineering Education Center.
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10i011

I nter national Internship in Engineering 2
gooooooooooooooo

0O Codeld 10i011 O Course Y eard Master and Doctor Course 00 TermO 1st+2nd term
O Classday & PerioddIntensive course 0 Locationd O Credits{2 O RestrictionODefined by each internship program
O Lecture Form(s)d Exercise O Languagel English

O InstructorC Faculty members in charge of educational affairs of the Global Leadership Engineering Education
Center and of the department the registrant belongs to.

O Course Descriptiond Acquisition of international skills with the training of foreign language through the
internship programs hosted by the University, the Graduate School of Engineering, or The Department the
registrant belongs to.

O Gradingd Merit rating is performed based on the presentation or the report(s) after the participation in each
internship program. Each department is responsible to identify the number of credits to be granted to the student of
the department, if the credits are included in the mandatory ones. The Global L eadership Engineering Education
Center takes the role to evaluate the creditsif the department the student belongs to deals the credits as optional
ones. The number of creditsto be earned is 1 and 2, respectively to the subjects International Internship in
Engineering 1 and 2 depending on the period and the contents of the internship program the students has
participated in.

O Course Goalsl Acquisition of international skills with the training of foreign language. Detailed objectives
should be described in each program.

O Course TopicsO

Theme Class number of Dw:rlp“on

times

. The contents to be acquired should be described in the brochure of each
Oversess Internship O i i
internship program.

A presentation by the student is required followed by discussion among

Final Presentation ad o
participants.

O Textbookd Not Applicable.
O Textbook(supplemental )T Not Applicable.

O Prerequisite(s)d Described in the application booklet for each internship program. The registrant is requested to
have enough language skills for the participation.

O Independent Study Outside of Classd Not Applicable.
O Web SitesT Not Applicable.

O Additional InformationC It is required for students to check if the internship program to participate in could be
evaluated as part of mandatory credits or not and could earn how many credits before the participation to the
department or educational program the student in enrolled. If the credit could not be treated as mandatory ones, get
in touch with the Global L eadership Engineering Education Center.
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10i049

Project Management in Engineering
goooooooooooooooooono

0 Codel] 10i049 O Course Y ear] Master and Doctor Course 0 TermO 1st term O Classday & PeriodO Fri 4th O Location(] A2-308 O CreditsC 2

0 Restriction0 No Restriction O Lecture Form(s)U Lecture O Languagel English

O Instructord GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Yorozu
Assoc.Prof. Lintuluoto, J. Assoc. Prof. Tanaka

0 Course DescriptionO 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 projects. Also, visiting lecturers from industry and public works provide management insights of actual engineering
projects.

0 GradingO Evaluated by assignments (project report exercise) and class contribution

0 Course Goals This course will help students gain a fundamental 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 courseis followed with the course Seminar on Project Management in Engineering. in
the second semester.

0 Course TopicsC

Theme Class number of Description
times
. 4/13 (Matsumoto)
Guidance 1 .
Course guidance
Special lecture by 1 4/20 (Inaoka(JICA) @A 2-306)
extramural instructor 1 Project management in the case of Japanese ODA
. . 4/27 (Maeda)
Introduction to project . ’
1 Introduction to project management
management }
Project phases
Tools for project 1 5/11 (Lintuluoto)
management | Toolsfor project management, cost, and cash flows |
Tools for project 1 5/18 (Lintuluoto)
management |1 Tools for project management, cost, and cash flows |
Toolsfor project 1 5/25 (Lintuluoto)
management |11 Toolsfor project management, cost, and cash flows 11
] . 6/1 (Ashida)
Project scheduling | 1 ) .
Project scheduling |
} . 6/8 (Ashida)
Project scheduling 1 1 ) .
Project scheduling 11
) 6/15 (Tanaka)
Leadership | 1 .
Leadership |
. 6/22 (Tanaka)
Leadership 11 1 .
Leadership I
. 6/29 (Matsumoto)
Risk management | 1 .
Risk management |
) 7/6 (Matsumoto)
Risk management |1 1 .
Risk management I
Environmental Impact 1 7/13 (Y orozu)
Assessment Environmental Impact Assessment
Special lecture by 1 7/20 (Kumagai (JGC CORPORATION))
extramural instructor 2 To be announced
7127 (Matsumoto)
Feedback 1
Feedback

0 TextbookD Course materials will be provided.

O Textbook(supplemental)d 1. Lock, Dennis. Project Management. 10th edition. Gower Publishing Ltd.
20 Cleland, David L., and Lewis R. Ireland. Project Management. 5th edition. McGraw-Hill Professional
3. Roger Miller and Donald R. Lessard. The strategic management of large engineering projects, Shaping Institutions, Risks, and Governance, The MIT
Press

0 Prerequisite(s)0 No pre-requisite

O Independent Study Outside of Class[

0 Web Sites[] The web-site is opened in the home page of the GL education center.

0 Additional Information
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10i059

Exer cise on Project Management in Engineering
gooooooooooobobooooooooo

0O Codeld 10i059 0O Course Y ear Master and Doctor Course 00 TermO 2nd term
O Classday & Periodd Friday 4th period and 5th period O LocationO B-Cluster 2F Seminar Room [0 Credits(] 2
0 Restrictiond Student number will be limited. O Lecture Form(s)O Seminar O Language English

O Instructor]  GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Y orozu
Assoc.Prof. Lintuluoto

O Course Descriptiond In this course, students will apply the engineering know-how and the skills of management,
and group leadership 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 a few intermediate discussions. A written report will be
required.

O Gradingd Report, class activity, presentation

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

O Course TopicsO

Theme camn e Description
10/5
) Introduction to Exercise on Project Management in Engineering
Guidance 1 ) ) ] ]
Lecture on tools for the Project management in engineering
Practice
Each project team may freely schedule the group works within given time
Teamwork 7 . _ ) . .
frame. The course instructors are available if any need is required.
Mid-term _ ) _ )
. 1 Each project team will have a mid-term presentation.
presentation
Some lectures will be provided, such as Leadership structuring, Risk
Lecture & Teamwork 2 Management, and Environmental Impact Assessment, depending on projects
you propose.
Presentation 1 Each project team will have a presentation based on its proposed project.

O TextbookO Course materials will be provided.

O Textbook(supplemental )0 Will be informed if necessary.

O Prerequisite(s)0 Fundamental skills about group leading and communication, scientific presentation.
O Independent Study Outside of Class(

O Web Sites The web-site will be opened in the home page of the GL education center.

O Additional InformationC] The number of students may be restricted. Students are requested to check in advance
whether the credit from this course will be accepted as a graduation requirement for their department.
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10i055
Advanced Modern Science and Technology (4 times course)] English

lecturel]
DDDDDDDDD4DDDDD(DDDD)

O Codel 10i055 O Course Y eard Master and Doctor Course [0 TermO 2nd term O Class day & Period Thu 5th
O Locationd A2-306 O CreditsC 0.5 O Restrictiond No Restriction O Lecture Form(s)0 Relay Lecture O Languagel] English

O Instructor ER Center, J. Assoc. Prof., Ashida

ER Center, J Assoc. Prof., Matsumoto
ER Center, J. Assoc. Prof., Maeda
ER Center, J Assoc. Prof., Y orozu

Related professors

O Course Descriptiond 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. In addition to the understanding of each technology, the
attendances learn the importance for engineers to have multidisciplinary mind and understand the significance of engineering to
realize sustainable devel opment. Group discussions will be done for further understanding of the topics of the course.

O GradingO

0 Course GoalsO

O Course Topicsl

Theme Class number of Description

times

Computer-Aided ) ) ]
Lagrangian Meshfree Methods as New Generation Computational Tools

Anaysesfor Fluid (11 1 . ) .
) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ) ) ]

i Lagrangian Meshfree Methods as New Generation Computational Tools
Anaysesfor Fluid (11 1 . ) .
/8) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ] ) ]

. CFD in Process Systems Engineering
Anaysesfor Fluid (11 1 ) ) .
115) (O. Tonomura: Dept. of Chemical Engineering)
Computer-Aided . . ) .

i CFD in Hydraulic Engineering
Analysesfor Fluid (11 1

(K. Yorozu: ER Center)

129)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/6) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/13) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Solar Energy Conversion Using Semiconductor Photocatalysts
Energy (12/20) (M. Higashi: Dept. of Energy and Hydrocarbon Chemistry)
Utilization of Light 1 Efficiency Improvement in Solar Cells by Photonic Nano Structures
Energy (12/27) (Y. Tanaka: Photonics and Electronics Science and Engineering Center)

O Textbook None

O Textbook(supplemental )]

O Prerequisite(s)d

O Independent Study Outside of Classl

O Web Sites]

O Additional Information There are two topics, each of which consists of four lectures. Students who take '4 times course'
should select one of the topics and attend the lectures. (Students who take '8 times course' should attend the lectures of the both
topics.) Attend a course orientation held before the first lecture (Nov. 1) even if you take only the second topic.
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10056
Advanced M odern Science and Technology (8 times course)] English

lecturel]
DDDDDDDDDSDDDDD(DDDD)

O Codel 10i056 0O Course Yeard Master and Doctor Course [0 TermO 2nd term O Class day & Period Thu 5th
O Locationd A2-306 O CreditsT 1 0 Restrictiond No Restriction O Lecture Form(s)O Relay Lecture O Languagel English

O Instructor ER Center, J. Assoc. Prof., Ashida

ER Center, J Assoc. Prof., Matsumoto
ER Center, J. Assoc. Prof., Maeda
ER Center, J Assoc. Prof., Y orozu

Related professors

O Course Descriptiond 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. In addition to the understanding of each technology, the
attendances learn the importance for engineers to have multidisciplinary mind and understand the significance of engineering to
realize sustainable devel opment. Group discussions will be done for further understanding of the topics of the course.

O GradingO

0 Course GoalsO

O Course Topicsl

Theme Class number of Description

times

Computer-Aided ) ) ]
Lagrangian Meshfree Methods as New Generation Computational Tools

Anaysesfor Fluid (11 1 . ) .
) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ) ) ]

i Lagrangian Meshfree Methods as New Generation Computational Tools
Anaysesfor Fluid (11 1 . ) .
/8) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ] ) ]

. CFD in Process Systems Engineering
Anaysesfor Fluid (11 1 ) ) .
115) (O. Tonomura: Dept. of Chemical Engineering)
Computer-Aided . . ) .

i CFD in Hydraulic Engineering
Analysesfor Fluid (11 1

(K. Yorozu: ER Center)

129)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/6) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/13) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Solar Energy Conversion Using Semiconductor Photocatalysts
Energy (12/20) (M. Higashi: Dept. of Energy and Hydrocarbon Chemistry)
Utilization of Light 1 Efficiency Improvement in Solar Cells by Photonic Nano Structures
Energy (12/27) (Y. Tanaka: Photonics and Electronics Science and Engineering Center)

O Textbook None

O Textbook(supplemental )]

O Prerequisite(s)d

O Independent Study Outside of Classl

0 Web Sites]

O Additional Information There are two topics, each of which consists of four lectures. Students who take '8 times course'
should attend the lectures of the both topics. (Students who take '4 times course' should select one of the topics and attend the
lectures.)
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10G001

Applied Numerical Methods
goooooo

0 Codell 10G001 O Course Yeard Master Course O Term 1stterm O Classday & Periodd Mon 1st

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Languagel Japanese O Instructord Toshiyuki Tsuchiya

O Course DescriptionT] 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=b), eigenvalue analysis, interpolation approximation method, solutions of ordinary differential equation and
partial differential equation. The programing exerciseisincluded in this lecture.

O Gradingd Home works (four home works will be assigned) and examination.

O Course Goals Understandings of mathematical theories and programing implementations of the numerical
methods.

O Course TopicsO

Theme Class number of D%rlp“on

times

Introduction of this class

Introduction 1 Numerical representations and errors
Macro programing using spread sheet applications
Matrix

Linear system 1 Norms
Singular value decomposition

Linear simultaneous Solution of simultaneous linear equations

equation 1 2 direct method, iteration method

Eigenvalue analysis 2 Eigenvalue problems

Interpolation 2 Interpolation and its errors

Numerical integraJ 2 Numerical integration methods

Normal differential

) explicit method, implicit method
equation and 1 o
o initial value problem, boundary value problem
numerical integral

o ) Differential expression of partial differential
Partial differential

) 3 Diffusion eguation, wave equation
equation ) ) )
Poisson equation, Laplace equation
Examination 1 Feedback for homework and examination

O TextbookO Lecture note will be distributed through the course website.

O Textbook(supplemental )0 Golub, G. H. and Loan, C. F. V., Matrix Computations, John Hopkins University Press
R.D.Richtmyer and K.W.Morton, Difference Methods for Initial-Vaue Problems, Second Edition, John Wiley &
Sons 1967

O Prerequisite(s)0 Basic mathematics for undergraduates

Basic macro programing

O Independent Study Outside of Class Problems are based on macro on Microsoft Excel or LibreOffice.

O Web SitesO L ecture notes, home works, and other info will be distributed through PandA:
https.//panda.ecs.kyoto-u.ac.jp

O Additional InformationC] Have a PC with Microsoft Excel with VBA or LibreOffice (https://jalibreoffice.org/).
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Mechani cal Engineering and Science

10G003

Solid M echanics, Adv.
gooooo

O Codel] 10G003 O Course Year(l Master Course O Termd 1st term O Class day & Periodd Thu 1st
O LocationO C3-Lecture Room 1 O Creditsll 2 0O Restrictiond No Restriction O Lecture Form(s)O Lecture

O Languagel Japanese O Instructord H. Hirakata, T. Shimada

O Course Descriptiond This course provides fundamental concepts of solid mechanics such as stress, strain, and
congtitutive 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 element methods, which are important for design and development of mechanical
structures.

O Grading Grading is based on the examination, possibly with considerations of the homework reports.

O Course GoalsO 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.

O Course Topics

Theme cmnmbere Description
Introduction 1 Overview of solid mechanics
Stress 1 Cauchy stress tensor, Equilibrium eguation, Invariants

Material description and spatial description, Displacement, Deformation gradient,

Deformation 2 Lagrange-Green strain and Euler-Almansi strain, Infinitesimal strain, Material time
derivative
Constitutive equation: . ) .
] . 1 Linear elastic stress-strain response, Hooke' slaw
linear elasticity
Principle of virtual
work and principle of o . o o .
o ) 1 Principle of virtual work, Principle of minimum potential energy
minimum potential
energy
Finite element method 3 Basis of finite element method, Finite element equilibrium equations, Elements,
for linear elasticity Numerical integration
Plasticity theory (uniaxial and multiaxial problems, yield criteria, flow rule,
Plasticity problems 3 hardening rule, constitutive equations), Finite element method for elasto-plastic
problems
Creep theory (uniaxial and multiaxial constitutive equations), Finite element
Creep problems 2
method for creep problems
Summary 1 Discussions and reports

0 Textbookd Lecture materials are distributed in the classroom.

O Textbook(supplemental)O T. Kyoya, Continuum Mechanics, Morikita (2008) (in Japanese)
Y. Tomita, “ Foundation and Application of Elastoplasticity” Morikita (1995) (in Japanese)
E.Netoetal.,“ Computational Methods for Plasticity,” John Wiley & Sons (2008).

O Prerequisite(s)0 This course requires basic knowledge of mechanics of materials and solid mechanics.
O Independent Study Outside of Classl

0 Web Sites

O Additional Informationd
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Mechani cal Engineering

10G005

Thermal Science and Engineering
gooono

0 Codell 10G005 O Course Yeard Master Course O TermO 1st term O Classday & Periodd Mon 3rd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Language Japanese O Instructord H. Yoshida & M. Matsumoto

O Course Descriptiond Several topics in advanced thermal physics are discussed. From microscopic view points,
basics of stochastic process and related topics are given. From macroscopic ones, after the concept of entropy is
revisited, applicationsin globa enviroinments and hydrogen energy are described.

O Gradingd Reports, essays, and/or written examinations.

O Course Goals Microscopic Viewpoints: Ability of multi-scale modelling
Macroscopic Viewpoints: Ability of globa environment modelling

O Course Topics

Theme csmmbere Description
(M) Brownian 1
Motion
(M) Transport
Phenomena and 1
Correlation
Functions
(M) Spectral
Analysis and Fractal 2
Analysis
(M) Stochastic
Process and Its 3
Applications
(Y) Science of
Atmosphere and 5
Ocean
(Y) Science of 1
Hydrogen Energy
(Y) Science of 1
Nuclear Energy
Check and feedback 1

O TextbookO Not specified.

O Textbook(supplemental) O

O Prerequisite(s)0 Elementary thermodynamics, Statistical physics, Heat transfer engineering, Numerical analysis
etc.

O Independent Study Outside of ClassD

0 Web Sites

O Additional Information (2018)
Matsumoto: April 9 ~May 28
Y oshida: June 4 ~ July 17
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Mechani cal Engineering

I ntroduction to Advanced Fluid Dynamics

gooooo

and

Science

10G007

0O Coded 10G007 O Course Year(l Master Course 00 TermO 1st term 0O Classday & Periodd Fri 1st

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor( ,,
O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
a
0
a
a
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mechani cal Engineering

10G009

Quantum Condensed Matter Physics
goooooo

0O Coded 10G009 O Course Year Master Course 00 Term( 1st term O Classday & Periodd Thu 2nd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

3

RlRrR|(RPRPM®

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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and

Design and Manufacturing Engineering

gooon

Science

10G011

0O Coded 10G011 O Course YearD Master Course O Term( 1st term O Classday & Periodd Fri 2nd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,
O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
2
2
3
2
3
2
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mechani cal Engineering

10G013

Dynamic Systems Control Theory
gooooooog

0O Coded 10G013 O Course YearD Master Course 0 Term( 1st term O Classday & Periodd Tue 2nd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
5
5
4
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mechani cal Engineering and Science

10G057

Engineering Ethics and M anagement of Technology
gooooooooo

0 Codell 10G057 O Course Yeard Master 1st 00 TermO 1stterm O Classday & Periodd Thu 3rd
O LocationOButsurikei-Kousya CreditsT2 O RestrictionCINo Restriction O Lecture Form(s)CL ectures and Exercise
O Languagel Japanese O Instructord) Sawaragi, Nishiwaki, Tomita, M. Komori, Tsuchiya, Noda, Sato, Iseda,

O Course Descriptiond Basic knowledge of Engineering Ethics and Management of Technology needed for future
project leaders in companies and society is taught. Students have to make group work after-class hours as well as
presentations of wrapping-up the discussions. Engineering ethicsis 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 organi zations to manage their technological fundamentals to create competitive advantage. This course
consists of lectures, exercises, discussions and oral presentations under supervision of professional faculties and
extramural lecturers.

0 Gradingd Submission of reports and presentations
O Course Goals( To cultivate a spirit of self-sufficiency needed for engineers

0 Course Topics

Theme Class number of De&”pt'on

times

1. Introduction to Engineering Ethics (EE)

2.Medical Engineering Ethics

3.EE by Institution of Professional Engineers, Japan and abroad

4.Product Safety and Product Liability
Engineering Ethics 9 5.Comprehensive Manufacturing and EE (1)

6.Comprehensive Manufacturing and EE (2)

7.Group Discussions

8.History and Philosophy of EE

9.Presentation on exercise of EE

1.Product Portfolio, Strategy for Competition

2.Bussiness Domain and MOT for Marketing

5 3. Organizational Strategy for Corporates R & D
4. Management Theory for R & D

Management of
Technology

5.Presentation on exercise of MOT

Summary 1

O Textbookd No textbook

O Textbook(supplemental) O Nothing

O Prerequisite(s)0 Nothing particular
O Independent Study Outside of Class(
O Web Sitesl No Web Site

O Additional InformationC) Nothing particular
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Mechani cal Engineering

10G017

Fracture Mechanics
ggoono

O Codeld 10G017 O Course Year(l Master Course O Term( 2nd term O Class day & Period( Fri 1st
O LocationdC3-Lecture Room 3 O Credits]2 [ RestrictiondJNo Restriction O Lecture Form(s)OL ecture [ LanguagellJapanese
O Instructord Takayuki Kitamura,

O Course Descriptiond The basics of the fracture mechanics will be lectured.
Elastic problem, Stress function of a crack, Stressfield around a crack tip, Stress intensity factors, Energy release rate,
Jintegral, Elastic plastic fracture mechanics, Interfacial fracture mechanics etc.
Fracture toughness, Crackings in fatigue, environmental fatigue and creep-fatigue etc.
O Gradingd Mini-reports will be evaluated.

O Course Goalsll The objective of thislecture is to master the basic knowledge of the fracture mechanics, and to be able to
discuss about material strength on the basis of the knowledge.

O Course Topicsl

Theme Class number of Description

times

Introduction
Examples of fracturein real components
Introduction 2 Deformation and fracture
Stress concentration and singular stress field
Basics of solid mechanics

Mechanics of cracked body under linear elasticity
Singular stressfield near acrack tip, Stressintensity factor, Energy release rate,
3 Jintegral, Small scale yielding
Interfacial fracture mechnicsin dissimilar materials, Stress field near an interface edge,

Linear fracture
mechanics

Stress field near an interfacial crack

. Fracture mechanicsin non-linear elastic solid
Nonlinear fracture ) . .
2 HRR singular field, Jintegral, creep

mechanics ] )
Stress field near an interface edge
Application of fracture mechanics to fracture toughness
farcture phenomenon 3 Application of fracture mechanics to fatigue cracking
and mechanics Application of fracture mechanics to environmental cracking
Application of fracture mechanics to fatigue cracking at high temperatures
fracture mechanics on 1 Growth of physicall small crack
growth of small cracks Growth of microstrucually small crack
Smakk crack and cavity 1 Cavity growth by diffusion creep
in creep Difference of stressfiled between crack and cavity
Fracture o
) 1 Research works on fracture mechanics in nanometer scale
nanomechanics
Fracture in atomic scale 1 Research works on fracture in atomic scale
Summary 1 Discussion and report

O Textbookd The teacher provide articles for this lecture.

O Textbook(supplemental )]

O Prerequisite(s) The traditional material strength and the linear elastic mechanics should be learned before taking this lecture.
O Independent Study Outside of Class[

O Web Sites]

O Additional Informationd
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Mechani cal Engineering

Physics of Neutron Scattering

goooogon

and

Science

10B628

0 Codeld 10B628 0O Course Y ear[] Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 4th

O Locationd C3-Lecture Room 3 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Languagel Japanese O Instructord K. Mori, Y. Onodera

O Course Descriptiond
O GradingO
O Course Goalsll

O Course TopicsO

Theme Class number of

times

Description

15

O Textbook™

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mechani cal Engineering

10B407

Robotics
gooogg

0 Codell 10B407 O Course Yeard Master Course O Termd 2nd term O Class day & Periodd Mon 2nd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
O Languagel Japanese O Instructord Fumitoshi Matsuno,

O Course Descriptiond Understanding of intelligent behaviors of living thingsis very interesting. And realization of
their intelligent motion by arobot is aso attractive for mechanical engineering. In this lecture, we consider basic
understanding of beautiful human skill “ manipulation” 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 therigid
multibody system and we analyze a beautiful human skill of the manipulation.

O Grading
0 Course Goalsd

0 Course Topics

Theme Class number of De&”pt'on

times

1

RN W Wk~

O Textbook[

O Textbook(supplemental)

O Prerequisite(s)O

O Independent Study Outside of ClassO
0 Web SitesD

0 Additional Information
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Mechani cal Engineering and Science

10G025

Mechanical Functional Device Engineering
gooooooooo

0 Codell 10G025 O Course Yeard Master 1st 00 TermO 2nd term O Class day & PeriodD Wed 3rd
O Locationd C3-Lecture Room 2 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
O Language Japanese O Instructor) Masaharu Komori

O Course Descriptiond For any machines, prime movers and powertrains are hecessary to realize the required
functions. In automobiles, an engine is the prime mover and atransmission, 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 is taken up. Types, characteristics, principles, advantages and disadvantages of the prime
mover are explained. In addition, examples of the powertrains are shown using mechanism models.

O Gradingd Evaluate comprehensively by participation in class, tests, reports, etc.

O Course Goals Understand the principles and basic characteristics of the prime movers and powertrains taken up
in the lecture.

O Course TopicsO

Theme Class number of D%rlp“on

times

Outline of mechanical functional device engineering, composition of
Outline 1 mechanical device, examples of prime movers, working parts, and powertrains,
examples of actuators and mechanisms

) Principle used for actuators, type of electromagnetic motor, principle and
Electromagnetic

3 characteristics of synchronous motor, generating method of rotating magnetic
force field, induction motor, reluctance motor, DC motor, stepping motor
Electrostatic force 1 Usage as actuator, explanation of principle and characteristics
Piezoelectric effect, characteristics of piezoelectric effect, piezoelectric

Piezoelectric 1 material, polarization, displacement and force, hysteresis, type and basic
structure, application

Fluid pressure 1 Fluid pressure actuator

Ultrasonic 1 Ultrasonic motor

Shape memory alloy 1 Shape memory effect, shape resilience

Mechanism 5 Introduction of mechanism using mechanism model

Feedback class 1 Answer questions

O Textbook Instruct as necessary.

O Textbook(supplemental ) Instruct as necessary.
O Prerequisite(s)0 Nothing.

O Independent Study Outside of ClassO

O Web Sites

O Additional InformationCl Schedule of lecture may be changed according to circumstances. Supplement in English
as necessary.
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Mechani cal Engineering

10G036

Basic Seminar on Mechanical Engineering and Science A
gooooooooooo

0 Code110G036 00 Course Y earIMaster and Doctor Course 0 Termd1st term O Class day & Period O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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and

Science

10G037

Basic Seminar on Mechanical Engineering and Science B

oooobooobobooo

0 Code110G037 O Course Y ear[IMaster and Doctor Course 00 Termd2nd term O Class day & Periodd O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

10

5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mechani cal Engineering

10G031

Seminar on Mechanical Engineering and Science A
gooooooooo

0O Codeld 10G031 O Course Y ear) Doctor Course 00 Term 1st term O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
5
5
5

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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and

Science

10G032

Seminar on Mechanical Engineering and Science B

gooobooobogon

0 Code110G032 O Course Y ear[1Doctor Course O Termd2nd term O Class day & Periodd O Locationd O CreditsO

O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
5
5
5

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mechani cal Engineering

10G041
Advanced Finite Element M ethods

ooooooad
0 Codell 10G041 O Course Year Master and Doctor Course O TermO 1st term O Class day & Periodd Wed 1st
0 LocationJC3-L ecture Room 2 [ Credits]2 0 RestrictionCINo Restriction O Lecture Form(s)CLecture and Practice
O Language] English O Instructor0 Kotera and Nishiwaki,

O Course Descriptiond 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.

O Gradingd Grading is based the quality of two or three reports and the final exam.

O Course Goals(I 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.

O Course TopicsO

Theme Class number of De&rlp“on

times

What isthe FEM? The history of the FEM, classifications of partia differential

Basic knowledge of 3 equations, linear problems and non-linear problems, mathematical descriptions
the FEM of structural problems (stress and strain, strong form and weak form, the
principle of energy).
Mathematical
background of the 2 Variational calculus and the norm space, the convergence of the solutions.
FEM
FEM approximations for linear problems, formulations of iso-parametric
) elements, numerical instability problems such as shear locking, formulations of
FEM formulations 3

reduced integration elements, non-conforming elements, the mixed approach,
and assumed-stress elements.

Classifications of e L ) . . .
] o Classifications of nonlinearities and numerical methods to deal with these
nonlinearities and 4 . .
) ) nonlinearities.
their formulations

Numerical practice 2 Numerical practice using COMSOL.
Evaluation of student
achievements

0 TextbookO

O Textbook(supplemental )0 Bath, K.-J., Finite Element Procedures, Prentice Hall
Belytschko, T., Liu, W. K., and Moran, B.., Nonlinear Finite Elements for Continua and Structures, Wiley

O Prerequisite(s)d Solid Mechanics

O Independent Study Outside of ClassD
O Web Sites

O Additional InformationO
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Mechani cal Engineering and Science

10B418

Strength of Advanced Materials
goooooo

0 Codell 10B418 [0 Course Y ear(] Master and Doctor Course [0 Term 2nd term O Class day & Period Thu 2nd

O Locationl C3-Lecture Room 2 O Credits0 2 0 Restrictiond No Restriction 0 Lecture Form(s)0 Lecture 0 Languagel Japanese

O Instructord M. Hojo and M. Nishikawa,

0 Course Descriptiond 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 materials, 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; also 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.

O GradingO Grading is based on the reports. The assignments will be given around three times.

O Course GoalsO The course god is to 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.

O Course Topics

Theme Class number of Description

times

. The concept and definition of composite materials, their constituent materials and
Concept of composite ) . . L .
2 manufacturing methods are illustrated. Their application to aircraft structures etc. are also

introduced.

materials

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.

Basic mechanical

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

properties anisotropic failure criteria, and laminate theory. The relationship between the mechanical
properties of microscopic constituent materials and macroscopic properties of composite
materialsis also illustrated.
The mechanism of transverse fracture isillustrated. The mechanical models are described for
. . short fiber reinforced composites and particle dispersed composites. The micromechanical
Micromechanics 2

analyses based on finite element method is aso illustrated for the physical understanding of
the strength of composite materials.

) Fracture mechanics of anisotropic materials are described. The interlaminar fracture
Fracture mechanics ] ] ) ] o ) o
i 2 toughness and interlaminar fatigue crack propagation, the critical issues in the application of
roperties
prop composite structures, are explained including their underlying mechanism.

sy duct High-temperature superconducting materials are the composite material's consisting of metals
erconductin
a[t) il g 1 and fibrous superconducting materials made of oxides. The mechanism are explained for
materials

understanding that their mechanical properties so much control their electric properties.

. The molding and machining process of composite materialsis explained to relate it to their
Process and mechanical ) . ) ) o . .
) . mechanical properties. Fiber preform, the selection of resin, intermediate materials,
properties of composite 1 . . . . .
stericl machining and assembly and inspection methods are overviewed from the academic
materials
viewpoints.

Academic achievement
test

1 Academic achievements is assessed.

O TextbookO Supplementary handouts will be distributed in the class.

O Textbook(supplemental ) D.Hull and T.W.Clyne, An Introduction to Composite Materials, Cambridge University Press.
O Prerequisite(s)0 Mechanics of Materials, Continuum Mechanics, Fundamentals of Materials, Solid Mechanics, Adv.

O Independent Study Outside of Class[

0 Web SitesT

O Additional Informationd The order and the item in the course are possibly subject to change.
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Mechani cal Engineering

10B622

Thermophysicsfor Thermal Engineering
goon

O Codell 10B622 0 Course Year Master and Doctor Course O TermO 2nd term O Class day & PeriodO Fri 1st
O Locationd C3-Lecture Room 5 0O Creditsd 2 0 RestrictionO) No Restriction O Lecture Form(s)O Lecture
O Language] Japanese O Instructord M. Matsumoto

O Course Descriptiond Based on elementary thermodynamics and statistical physics, | will describe
non-equilibrium thermodynamics and advanced statistical physics, including phase transition, pattern formation,
and entropy production.

O Gradingd Paper assignments

O Course Goals Understanding the principle mechanisms of phase transition, cooperation phenomena, patern
formation, and relaxation phenomena, in terms of advanced statistical mechanics and non-equilibrium
thermodynamics.

O Course TopicsO

Theme Class number of De&”p“on

times

Elementary statistical

hvs . Review of equilibrium statistical mechanics
physics: review

Statistical mechanics of interacting particle system
- Exact calculation
- Monte Carlo simulation

Phase transition as a
cooperative 3

phenomenon . N
- Mean field approximation

Pattern formation of ) ] o
After atime dependent Ginzburg-Landau (TDGL) model is introduced,

non-equilibrium 3 ) , . . . .
formation of spatial patternsis discussed from various viewpoints.
systems
Equilibrium
thermodynamics: 2 Review of elementary thermodynamics
review
Non-equilibrium . .y . _ . .
i System stability and the principle of irreversible process are discussed in terms
thermodynamics: 5 )
) of thermodynamics.
Basics
Non-equilibrium - Entropy production
thermodynamics: 3 - Linear response theory
Applications - Onsager'sreciprocal relation

Check and Feedback 1

O Textbook[ Lecture note will be prepared.

O Textbook(supplemental )0 will belisted in the class.

O Prerequisite(s)00 Undergraduate level of Thermophysics, Heat transfer phenomena, and Statistical physics
O Independent Study Outside of ClassD

O Web Sites

0 Additional Information
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Mechani cal Engineering and Science

10G039
Transport Phenomena
goooono

O Codeld 10G039 O Course Y earl) Master and Doctor Course O Termd 2nd term O Classday & Periodd Fri 3rd

O LocationJ C3-Lecture Room 2 [0 Creditsl12 O Restriction] O Lecture Form(s)d Lecture O Languagell Japanese

O InstructorC) Nakabe, Kazuyoshi, Tatsumi, Kazuya,

O Course Descriptiond The important learning objective of this classis to understand the fundamental mechanisms
of momentum, heat, and mass transfer phenomena, the knowledge of which will be markedly required for the
thermal energy control technologies to further practice conservations of natural resources and energies for
sustainable development. Heat and mass transfer processes consisting of conduction and forced/natural convection
will be highlighted in detail, referring to the similarity characteristics of flow velocity, fluid temperature, and
species concentration. Some topics on Reynolds stress, turbulent heat flux, and phase change will be introduced,
expanding to their numerical models, together with some recent trends of high-tech heat and energy devices.

O GradingO

0 Course Goals

O Course TopicsO

Theme aaa;;;lber of Description
Surrounding

Examples of 1

Transport

Phenomena

Governing Equations
and
) , 30 4
Non-Dimensiona
Parameters

Boundary Layer

20 3
Flows

External and Internal
Flows

10 2

Turbulent

20 3
Phenomena
Topics of Flow and
Heat Transfer 20 3
Mechanism
Estimation on Study

Achievement

O TextbookO

O Textbook(supplemental )0 Example: Transport Phenomena (Bird, R.B. et al.)
O Prerequisite(s)O

O Independent Study Outside of ClassD

O Web Sites[]

O Additional InformationO
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Mechani cal Engineering

10G021
Engineering Optics and Spectr oscopy
gooono

0 Codell 10G021 O Course Yeard Master and Doctor Course O Termd 2nd term O Class day & PeriodO Tue 2nd
O Locationd C3-Lecture Room 3 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
O Language Japanese O Instructor] Masahiro Hasuo, Taiichi Shikama

O Course Descriptiond 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.

O Gradingd Grade evaluation will be based on report examination.

O Course Goals Understand the principles of optical engineering and spectroscopy.
Develop application abilities based on the principle understanding.

O Course TopicsO

Theme clsmmbe Description
) ) i propagation of light in dielectric media (Lorentz model), crystal optics,
Dispersion of light 6 ) ]
nonlinear optics
Quantum optics 1 guantum theory of light, principles of lasers
Light-matter 5 light-induced transition, quantum states of atoms, molecules, and solids, and
interactions rules governing the transitions (selection rules)

Selection rules and ) ) ] o )
introduction to group theory and its application to the selection rules
group theory

Confirmation of the

achievement

O Textbookd Recommended books will be discussed in class.

O Textbook(supplemental )0 Lecture notes will be distributed.

O Prerequisite(s)0 Undergraduate-level electromagnetism and quantum mechanics.
O Independent Study Outside of Class(

0 Web Sites

0O Additiona Informationd
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Mechani cal Engineering

and

Optimum System Design Engineering

goooooooo

Science

10G403

O Codeld 10G403 O Course Y ear Master and Doctor Course 00 Term 2nd term 0O Class day & PeriodT Thu 2nd

O Locationd C3-Lecture Room 3 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,
O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of

times

Description

1

R IN O N A

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mechani cal Engineering

10B631

High Energy Radiation Effectsin Solid
gooooooooo

O Codell 10B631 O Course Year Master and Doctor Course O TermO 1st term O Classday & Periodd Fri 3rd
O Location] C3-Lecture Room 1 [0 Creditsl 2 O Restriction] No Restriction [0 Lecture Form(s)O Lecture
O Languageld Japanese O Instructord) A. Kinomura, Q. Xu, A. Y abuuchi

O Course DescriptionT] 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 electrons deposits very high energies at
local regions. Such irradiated regions undergo extreme conditions which cannot be realized by other methods. Asa
result, the irradiation leads to significant structural and stoichiometric changes in materials. This lecture gives
general description of materials irradiation effects, irradiation effects on materials related to nuclear power plants,
and academic/industrial applications of materials fabrication/analysis by using high-energy particles.

0 Gradingd Grading is based on small quizzes and report submission (if necessary) on the lecture.

O Course Goals To understand reactions and property changes of materials under radiation and high-energy
particleirradiation.

O Course TopicsO

Theme Class number of Deg:”pt'on

times

(2) 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 materias
15 (8) High-energy particle sources
(9) lon beam fabrication
(10) lon beam analysis
(11) Electron beam applications
(12) Materiasirradiation studies
(13) Neutron irradiation effects and nuclear materials
(14) Positron analysis

O TextbookO

O Textbook(supplemental)

O Prerequisite(s)0 Basic knowledge on materials engineering and mechanics
O Independent Study Outside of ClassD

O Web Sites[]

O Additional InformationO
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Mechani cal Engineering

and

Science

10B634

Advanced Experimental Techniquesand Analysisin Engineering Physics

goooooooo

0O Codeld 10B634 [0 Course Y eard Master and Doctor Course 00 TermO (intensively; in summer vacation)

O Classday & Periodd 0O Locationd Research Reactor Institute O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)d Exercise O Language Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goalsll

O Course TopicsO

Theme Class number of

times

Description

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mechani cal Engineering

10Q807
Theory for Design Systems Engineering
gooooooog

0O Codeld 10Q807 O Course Y eard Master and Doctor Course O Termd 2nd term O Class day & Periodd Fri 2nd
O Locationd C3-Lecture Room 3 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
O Languagel Japanese O Instructord Tetsuo Sawaragi and Hiroaki Nakanishi,

O Course Descriptiond The lecture focuses on the human design activity; designing artifacts (things, events and
systems) based on human intuitions, and designing human-machine systems in which the relations between human
and objects are of importance.

O Gradingd
0 Course Goalsld

O Course Topics

Theme Class number of Deg:”pt'on

times

RPININDNWWINDN

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Mechani cal Engineering and Science

10B828
High Precision Engineering
gooono

0 Codell 10B828 0 Course Year Master and Doctor Course O Termd O Classday & Periodd
O Locationd C3-Lecture Room 2 0O Creditsd 2 0 RestrictionC) No Restriction O Lecture Form(s)O Lecture
O Languaged Japaneset+Englihs O InstructorO
O Course Descriptiond
O Gradingd
O Course Goals
O Course Topics
Theme less number of Description

times

Introduction 1 Introduction to High Precision Analysis Using Synchrotron Radiations
High precisionO

2 Synchrotron Radiation and X-ray Fluorescence Spectroscopy
M easurement

High precision

3 Micro Imaging and Quantitative XRF micro Analysis

M easurement
High precisionO )
4 Fine Structure Spectroscopy
M easurement
High precision i
5 Fine Structure Spectroscopy

M easurement
High precisionO

6 Synchrotron Radiation M easurement
M easurement

Applicationsin

. 7 Elemental Images of Single Neurons by Using SR-XRF |
bio-nano technol ogy

Applicationsin

) 8 Elemental Images of Single Neurons by Using SR-XRF 11
bio-nano technology

Applicationsin

. 9 Elemental Imaging of Mouse ES Cells(Application)
bio-nano technol ogy

Applicationsin 10 Application of Synchrotron Radiation in the Investigation of process of
bio-nano technology neuronal differentiation

Applicationsin 1 Chemical State Imaging for Investigations of Neurodegenerative Disorders
bio-nano technol ogy (Parkinsonism-Dementia Complex)

Applicationsin 1 Chemical State Imaging for Investigations of Neurodegenerative Disorders:
bio-nano technology Chemical State of Iron in Parkinsonism Dementia Complex (PDC)
Applicationsin

. 13 Comparison with other techniques
bio-nano technol ogy

Applicationsin

] 14 Comparison with other techniques
bio-nano technology

15

O TextbookO

O Textbook(supplemental )0 Application of Synchrotron Radiation, Arid |de-Ektessabi, Sp ringer 2007

O Prerequisite(s)O

O Independent Study Outside of ClassO

0 Web SitesO http://ocw.kyoto-u.ac.j p/graduate-school-of -engineering-j p/ultra-high-precision-anal ysis/schedule
O Additional InformationO
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Mechani cal Engineering

10v003

Biomechanics
goooogoon

0 Codeld 10v003 O Course Y eard Master and Doctor Course O TermO 2nd term O Class day & Periodd Wed 2nd
O Locationd O Creditsd2 O Restrictiond O Lecture Form(s)0 O Languagel Japanese O Instructord Taiji Adachi,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
Introduction 1

2

4

4

4

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Information
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Mechani cal Engineering and Science

10wW603

I ntroduction to Biomedical Engineering
gooono

0 Coded 10W603 O Course Y eard Master and Doctor Course O TermO 1st term

O Classday & Periodd Intensive lecture using 3 days on Saturdays since mid-June O LocationO Katsura

O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Intensive Lecture O Languagel Japanese
O Instructord ,,,

O Course Descriptiond UnderstandC basic concepts related to clinical medicine and medical engineeringd And
expand the range of research by exchange each engineering knowledge and experience.

0 GradingO Participate to the workshops submit a report
O Course Goals[

0 Course Topicsl

Theme Class number of DeSCI'IptIOn

times

Introduction to

medicine for O
engineering students
Introduction to

Medical Engineeri
Cross-field workshop 0

O Textbookd no

U Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
0 Web SitesD

0 Additional Information
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Mechani cal Engineering

10B440

Environmental Fluid Dynamics
goooono

O Codell 10B440 O Course Y ear] Master and Doctor Course O TermO 2nd term O Class day & Periodd Wed 2nd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor( ,,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Cl&t?r:r;ber of De&r | pt| on
4
6
4
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mechani cal Engineering and Science

10Q402

Turbulence Dynamics
goon

0 Codell 10Q402 O Course Y earD Master and Doctor Course O Termd 2nd term O Class day & Periodd Tue 3rd
O Locationd C3-Lecture Room 3 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Languagel Japanese O Instructord] Hanazaki,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
a
0
a
a
0
a
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mechani cal Engineering

10G055

Crystallography of Metals
gooono

0 Codel] 10G055 O Course Y ear(l Master and Doctor Course U TermO 2nd term O Class day & PeriodO Thu 3rd

O LocationOl C3-Lecture Room 3 O Credits0 2 0 Restrictiond No Restriction O Lecture Form(s)0 Lecture 0 Languagel Japanese

O Instructor™ ,

0 Course Descriptiond Metallic crystal structure and deformation behavior are lectured on the basis of metal physics and dislocation
theory. Especially, mechanical properties of dislocation and its substructure, which is changed in association with deformation, are
introduced, and the effect of grain boundary and free surface on dislocation motion is explained.

O GradingO Reporting assignment

O Course Goalsll The objective of thislecture isto deepen afurther understanding of crystal growth methods, the dislocation theory and
industrial problems.

O Course TopicsO

Theme Class number of Description

times

Introduction
Ideal strength and dlip deformation

Introduction 1 _ )
Concept of dislocation
Simulation
Typical crystallographic structure
Basis of crystallography 1 Allotropic transformation
Stereographic projection of crystal
High temperature and 1 Furnace
vacuum techniques Vacuum pump
Single- and bi-crystal growth
. Crystal growth
Crystal breeding 2

Vapor deposition and thin film

Plastic deformation of crystal

Definition and type of dislocation
Dislocation theory 3 Strain field around dislocation

Dislocation reaction

Didlocation multiplication

Didlocation substructure

) . Grain boundary structure
Mechanical properties of ) i ) )
) . 1 Reaction between dislocation and grain boundary
single- and bi-crystals . . .
Deformation of micro- and nano- materials

Fatigue of single crystal
) Fatigue dislocation substructure
Fatigue 3 . . .
Fatigue cracking mechanism

Fatigue of micro- and nano- materials

Observation and analysis ) . .
) 2 Introduction of electron microscope and observation case
techniques

Summary 1 Discussion and report

O Textbook[ The teacher provide articles for this lecture.
O Textbook(supplemental)O

O Prerequisite(s)d

O Independent Study Outside of ClassT

O Web SitesO

0O Additional InformationC
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Mechani cal Engineering and Science

10Q610

Seminar: Dynamics of Atomic Systems
goooooooood

0 Codell 10Q610 O Course Y eard Master and Doctor Course O Termd 1st term O Class day & PeriodO Tue 5th

O LocationdC3-Lecture Room 1 O Credits(2 O RestrictiondNo Restriction O Lecture Form(s)OLecture + Exercise

O Language Japanese and English

O Instructor) M. Matsumoto, M. Nishikawa, R. Matsumoto, T. Shimada, Y. Inoue

O Course Descriptiond 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.

O GradingD Reports, presentation/discussion

O Course Goalsd - Understanding the basics of particle simulations - Mastering data analysis techniques

O Course TopicsO

Theme Class number of De&rlp“on

times

- Numerical simulation of equations of motion
- Model potentials
- Dataanalysis

Basics of MD
simulations

(M.Matsumoto) o o
- Equilibrium vs. non-equilibrium

Application:

Thermofluidal - Lennard-Jones fluids

systems (M. - Interface, phase change, energy transport, etc.
Matsumoto)

Application:

i i - Fundamentals on mechanical (viscoelastic) properties of polymer materias
Polymeric materials - . :
- Application of molecular dynamics method of polymer materials

(Nishikawa)
Application: 1 - MD simulation of biomolecular systems
Biosystems (Inoue) - Recent examples
Application: Solid ) i
- Deformation and destruction
systems (R. i
- Alternative methods
Matsumoto)
Application:

- First principle MD
Quantum systems

(Shimada)
Check and Feedback 1

- Mechanical and electronic properties on nanoscale

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0 Elementary Level of
Analytical mechanics, Quantum mechanics, Material science, Thermodynamics, Statistical physics, Numerical
anaysis

O Independent Study Outside of Class(

O Web SitesO

O Additional InformationO
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Mechani cal Engineering

10vo07

Neutron Science Seminor 1
godooogogoooodg

O Codell 10V007 O Course Y eard Master and Doctor Course O TermO 1st term O Class day & PeriodO

O Locationd Research Reactor Institute O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Mechani cal Engineering and Science

10v008

Neutron Science Seminar ||
godooogogoooodg

O Codell 10V008 O Course Y eard Master and Doctor Course O Termd 2nd term O Class day & PeriodO

O Locationd Reseach Reactor Institute O Creditsd 2 0 Restrictiond No Restriction O Lecture Form(s)O Lecture
0 Language Japanese [ Instructor(] K. Mori

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
2
2
2
9
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mechani cal Engineering

10K013

Advanced Mechanical Engineering
goooooooood

0 Coded 10K013 O Course Yeard Master and Doctor Course O TermO 2nd term

O Classday & Periodd Tue 5th and Thu 4th O LocationO C3-Lecture Room 5 O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel English

O InstructorC) Faculty members from several fields

O Course Descriptiond Lectures on recent topics in various fields of mechanical engineering will be givenin
English. Thisis mainly for foreing students (MC/DC), but Japanese students are also welcome.

O Gradingl
0 Course Goalsld

0 Course Topicsl

Theme Class number of DeSCI'IptIOn

times

Mechanics 2 Detailed schedule will be annouced later.
Materials 2
Thermodynamics 2
Fluid dynamics 2
Control 2
2
2
1

Design
Microengineering
Examination/Feedback

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC This class will be given every two years; Not given in 2017.
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Mechani cal Engineering and Science

10056
Advanced M odern Science and Technology (8 times course)] English

lecturel]
DDDDDDDDDSDDDDD(DDDD)

O Codel 10i056 0O Course Yeard Master and Doctor Course [0 TermO 2nd term O Class day & Period Thu 5th
O Locationd A2-306 O CreditsT 1 0 Restrictiond No Restriction O Lecture Form(s)O Relay Lecture O Languagel English

O Instructor ER Center, J. Assoc. Prof., Ashida

ER Center, J Assoc. Prof., Matsumoto
ER Center, J. Assoc. Prof., Maeda
ER Center, J Assoc. Prof., Y orozu

Related professors

O Course Descriptiond 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. In addition to the understanding of each technology, the
attendances learn the importance for engineers to have multidisciplinary mind and understand the significance of engineering to
realize sustainable devel opment. Group discussions will be done for further understanding of the topics of the course.

O GradingO

0 Course GoalsO

O Course Topicsl

Theme Class number of Description

times

Computer-Aided ) ) ]
Lagrangian Meshfree Methods as New Generation Computational Tools

Anaysesfor Fluid (11 1 . ) .
) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ) ) ]

i Lagrangian Meshfree Methods as New Generation Computational Tools
Anaysesfor Fluid (11 1 . ) .
/8) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ] ) ]

. CFD in Process Systems Engineering
Anaysesfor Fluid (11 1 ) ) .
115) (O. Tonomura: Dept. of Chemical Engineering)
Computer-Aided . . ) .

i CFD in Hydraulic Engineering
Analysesfor Fluid (11 1

(K. Yorozu: ER Center)

129)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/6) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/13) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Solar Energy Conversion Using Semiconductor Photocatalysts
Energy (12/20) (M. Higashi: Dept. of Energy and Hydrocarbon Chemistry)
Utilization of Light 1 Efficiency Improvement in Solar Cells by Photonic Nano Structures
Energy (12/27) (Y. Tanaka: Photonics and Electronics Science and Engineering Center)

O Textbook None

O Textbook(supplemental )]

O Prerequisite(s)d

O Independent Study Outside of Classl

0 Web Sites]

O Additional Information There are two topics, each of which consists of four lectures. Students who take '8 times course'
should attend the lectures of the both topics. (Students who take '4 times course' should select one of the topics and attend the
lectures.)
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Mechani cal Engineering

10X411

Design of Complex M echanical Systems
gooooboooooooo

0 Codell 10X411 O Course Y eard Master and Doctor Course O Termd 2nd term O Classday & PeriodO Fri 3rd
O Locationd C3-Lecture Room 3 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
2
2
2
2
2
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mechani cal Engineering and Science

10X402

Theory for Designing Artifacts
gooooobooooon

O Codel 10X402 O Course Y ear] Master and Doctor Course [ TermO 2nd term O Class day & Periodd Wed 5th O Location] C3-Lecture Room 4a O CreditsO 2

0 Restrictiond No Restriction O Lecture Form(s)d Lecture O Languagel English O Instructor) Tetsuo Sawaragi, Kumiyo Nakakoji

O Course Description The activity of design is fundamentally similar across awide variety of domains. | use artifact in abroad and atypical sense to describe any product of
intentional creation, including physical goods, services, information systems, buildings, landscapes, organizations, and societies. The central theme of this lectureisthat a
unifying framework informs the human activity of design across all domains. Especially, understanding user needsis a key element of problem definition, and that
understanding is usually best developed with interactive and immersive methods. In this lecture, avariety of methodologies for participatory systems approach and an idea of
user-experience are provided, and its contributions to the design process are discussed.

0 Gradingd Students will be evaluated based on the following criteria, in the order listed. (1) Exercises assigned in class: approx. 20% (2) Final exam: approx. 60% (3)
Contributions to classwork (e.g., asking good questions): approx. 20%

0 Course GoalsC This courseis aimed at developing the ability to apply methods for identifying problems and interactively analyzing/evaluating systems, based on
understanding of the principles of artifact design and on systematic thinking.

[ Course Topics

Theme Class number of Description
times

We will shed light on the concept of artifacts as something to be put on equal footing with natural objects and examine
Introducti 1 the history of artifactsin terms of how they were viewed in different ages?namely, artifacts as modes of representation in
ntroduction

the ancient world, artifacts as necessities for survival in the middle ages, artifacts as forms of convenience in modern

times, and artifacts as a means of perpetuation in the current era.

The effects that artifacts have on the outside world?i.e., other things?are“ functions.” Function is the concept of

. . questioning the existence of an artifact, and design is the formulation of functions for achieving an intended purpose. We

Artifact function and purpose 3 o . . . . . ’
will discuss the categorization of artifactsin terms of how the“ purpose” of artifacts relates to the context in which they

are used, and look at the origins of artifacts from the perspective of semiosis.

To understand an artifact isto know how itsinternal structure acts on the outside world to realize its function. Today,
cybernetics?which has explored the interaction between the physica world and the world of information?s expanding
. . L into a concept that encompasses society as well (second-order cybernetics), and concepts have been put forward for
Artifact design principles 2 ) . " . - . . ’
actively rethinking how human cognition and decision-making interact with the outside world (ecological approaches,
socially distributed cognition, naturalistic decision-making). We will examine artifact design principles based on theories

related human activity at the boundary of these externalities.

Design must fulfill its role of enhancing the quality of life through the creation of not only individual artifacts, but also
environments and social systems that encompass groups of artifacts and natural objects. We will discuss the path toward
Artifact design representation expanding the scope of design from physical objects to environments and socia systems that include intangible services,
and evaluation including with regard to problem devel opment/representation methods, how to set purposes of design, how to eliminate
the ambiguities and conflicts among various goals, searching for alternative design strategies, design evaluation, and
principles and methods of consensus-forming among different stakeholders.

The quality of designsis something to be evaluated by the user, and hence there must be collaboration between users and
designers/producers. Moreover, complex design challenges cannot be resolved by experts of only one discipline; they

User-centered artifact design 2 must be tackled by pooling the design-related knowledge of different domains. We will discuss the concept of
user-centered design, design rationale, and international standards of design processes for achieving design that is
grounded in the user’ s needs/perspective.

In order to deal with the design of large-scale, complex artifacts, one must take the approach of systemically structuring

problems and basing design on diverse perspectives. We will broadly examine: interactive processes among system

. designers, users, and computers; methods of structurally modeling problems through repeated dial ogue between experts

Participatory systems approach 2 . . L . . X i = K
in relative disciplines and computers; and ways of supporting the perceptions, interpretations, and decision-making of
designers and users. We will also consider the utility of the participatory systems approach in smooth, effective
implementation of system design.

Exercise in participatory systems Students will apply the participatory systems approach to areal-world artifact design challenge, and report the results of
approach this exercise.

O TextbookO Lecture notes used in class will be distributed as needed. Refer to “ Textbook (supplemental)” below.

O Textbook(supplementa)J 1. 0000 [2007] 0000 ,00 , 1(2), 59-65 2. Suh, N.P.[1990] The Principles of Design, Oxford University Press0 00000 (00000
000 )YyYooooo?2000000000,0000,19920 3.0000[19790000000 ,0000 45(8) 20726, 1979. 4. Vladimir Hubka and W. Ernst Eder
[1995] Design Science, Springer 5. Simon,H.[1996] The Sciences of the Artificial Thirdedition00 00000000 [1990 000000000000 0O0ODOOO 6.HO
ADOOOD [1979 0000000000 ,000000000,000000000 7. Hutchins, Edwin [1995] Cognition in the Wild. MIT Press 8. Klein, G., Orasanu,
J., Calderwood, R., and Zsambok, C.E. [1993] Decision Making in Action: Models and Methods. Ablex Publishing Co., Norwood, NJ. 9. DO 0O 0 O O [1986] The Design of
Everyday Things, 0 0 0000000000000 W000000000000I0O0OO 10.00000[1981]000000000D0D00O0OO0D—00O00DOOO
gooooooo

O Prerequisite(s)0

O Independent Study Outside of ClassJ

0 Web SitesT

O Additional Information Office hourswill be held for one hour before and after each class period (preferably 5th period on Tuesdays, but also 3rd period on Wednesdays).
Appointments for other times can be requested by e-mail.
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Mechani cal Engineering

10X716

Theory of Symbiotic Systems
gooooooog

0O Coded 10X716 O Course Year() Master Course 00 TermO 2nd term O Class day & Periodd Mon 4th
O LocationdIntegrated Research Bldg.-213 O Creditsd2 O RestrictiondNo Restriction O Lecture Form(s)OLecture
0 Language Japanese O Instructor(d ,,,

O Course Descriptiond Various theories on devel oping and maintaining harmonious symbiosis among humans,
artifacts, and environments are lectured and discussed. Topicsinclude typical forms of harmonious coexistence
such asin ecologica systems, caring and artistic nature of communication and interactions, philosophical
discussions on deep-ecology, and methodol ogies for designing symbiotic systems.

O GradingO
0 Course Goalsl

O Course Topics

Theme Class number of De&rlp“on

times

1

R ININNPFPINIDNDN

O Textbook[

O Textbook(supplemental)

O Prerequisite(s)O

O Independent Study Outside of ClassO
0 Web SitesD

0 Additional Information
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Mechani cal Engineering and Science

10X717

Control Theory for Mechanical Systems
gooooooog

O Codell 10X717 O Course Yeard Master Course O TermO 1st term O Classday & Periodd Mon 2nd
O Locationd Engineering Science Depts Bldg.-315 O CreditsC 2 O Restrictiond O Lecture Form(s)O Lecture
O Languagel Japanese O Instructord Toshiharu Sugie (School of Informatics)

O Course Descriptiond In this lecture, some basic components of advanced control theory for mechanical
systems are described, which include coprime factorization, two-degree-of-freedom
control, and robust controller design which takes account of model uncertainties.

0 Gradingd It is evaluated by the raw score of the formal test in July. The students must
submit the reports and the small exam papers which are requested in the class. The
students should attend the class (with no late) more than 90 percent.

O Course Goals The course goals are (@) to understand the basic concepts of coprime factorization
and agebraic control theory, (b) to be able to handle numerical examples, and (c)
to understand the basic concepts of the robust control theory.

O Course TopicsO

Theme casnmbe Description
Introduction 1 The purpose and the back ground of this lecture are described.
Coprime 34 How to calculate the coprime factorization and its relation to stabilization are
factorization described.
Parametrization of
stabilizing 2-3 The class of al stabilizing controllers are given.
controllers
2 DOF contraol 34 The merits of 2 degree-of-freedom systems are described, and a systematic
systems controller design method is given.
H-infinity control 34 Some basics of H- infinity control theory are described.

O Textbookd none
O Textbook(supplemental )0 T.Sugie and M.Fujita, Introduction to Feedback Control, Corona Publishing Co., Ltd.
O Prerequisite(s)0 Classical Control Theory should be learned in advance.

O Independent Study Outside of ClassO Each student must confirm the numerical examples given in the lecture
shown by
himself/herself.

0 Web Sites] none

O Additional InformationCl Office hour: Monday 15:00?17:00 at Room 409 of Research Building No. 10
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Mechani cal Engineering

10X718

Theory of Human-Machine Systems
gooooboooooooo

0 Code1 10X 718 O Course Y ear[] Master Course 00 Term2nd term O Class day & Period0Mon 3rd O LocationO
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel Japanese O Instructor ,,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

1

WIN W W

1-2
1-2
1-2

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Mechani cal Engineering

Dynamical Systems,Advanced

goooogon

and

Science

10X719

O Coded 10X719 O Course Y ear Master and Doctor Course O Termd 1st term 0O Classday & PeriodT Tue 4th

O LocationCReserch Bldg.No8 L ecture Room4 0 Creditsi2 0 RestrictionCNo RestrictionO Lecture Form(s)CL ecture

O Languagel Japanese O Instructor) Kazuyuki Y agasaki(Graduate School of Imfomatics)

O Course Descriptiond
O GradingO
O Course Goalsll

O Course TopicsO

Theme Class number of

times

Description

1

WINININNRFPIFP|F

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mechani cal Engineering

10X748

Heat Engine Systems
goon

0O Codeld 10X 748 O Course Y ear(l Master Course 00 Termd 2nd term O Class day & Periodd Tue 3rd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Mechani cal Engineering

Combustion Science and Engineering

gooon

and

Science

10X749

0 Codeld 10X 749 O Course Yeard Master Course O TermO 1st term O Class day & PeriodO Tue 1st O LocationO

O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Mechani cal Engineering

10v012

Advanced Exercisein Mechanical Engineering and ScienceA
gooooooooo

0O Coded 10v012 O Course Y ear) Doctor Course 00 Term 1st term O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mechani cal Engineering

and

Science

10v013

Advanced Exercisein Mechanical Engineering and ScienceB

gooobooobogon

0O Coded 10v013 O Course Y ear Doctor Course 00 Term 2nd term O Classday & Periodd O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

10

5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mechani cal Engineering

10v014

Advanced Exercisein Mechanical Engineering and ScienceC
gooooooooo

0O Codeld 10V014 O Course Y ear) Doctor Course 00 Term 1st term O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mechani cal Engineering

and

Science

10v015

Advanced Exercisein Mechanical Engineering and ScienceD

gooobooobogon

0O Coded 10v015 O Course Y ear Doctor Course 00 TermO 2nd term O Classday & Periodd O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

10

5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mechani cal Engineering

10v016

Advanced Exercisein Mechanical Engineering and SciencekE
gooooooooo

0O Codeld 10v016 O Course Y ear() Doctor Course 00 Term 1st term 0O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mechani cal Engineering

and

Science

10vO017

Advanced Exercisein Mechanical Engineering and ScienceF

gooobooobogon

0O Coded 10v017 O Course Y earO Doctor Course 00 TermO 2nd term O Classday & Periodd O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

10

5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mechani cal Engineering

10G049

Internship M
ooDooooooMODODDOD

0O Codeld 10G049 0 Course Year Master Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)0 Exercise O Languagell Japanese

O Instructord Tabata, Hasuo

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
Orientation 1
Internship 13
Presentation 1

0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mechani cal Engineering

Internship DS

goooooboobsoooooono

and

Science

10v019

0 Codeld 10v019 O Course Y ear Doctor Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd

O Creditsd 4 O Restrictiond O Lecture Form(s)O Exercise O Languagel Japanese O Instructor Tabata, Hasuo

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
Orientation 1
Internship 28
Presentation 1

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO

O Web Sites]

0 Additional Information
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Mechani cal Engineering

10v020

I nternship DL
oo0o00ooooobO DbLObooooon

0O Codeld 10v020 O Course Y ear() Doctor Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 6 O Restrictiond O Lecture Form(s)O Exercise O Languagel Japanese O Instructor Tabata, Hasuo
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
Internship 43
Presentation 1
0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mechani cal Engineering and Science

10v025

Seminar of Complex Mechanical Engineering,A
gooooooooooo

0 Codell 10V025 O Course Yeard Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mechani cal Engineering

10vo27

Seminar of Complex Mechanical Engineering,B
gooooooooooo

0 Codell 10V027 O Course Year Doctor Course O TermO 2nd term O Class day & PeriodO Thu 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mechani cal Engineering and Science

10v029

Seminar of Complex Mechanical Engineering,C
gooooooooooo

0 Codell 10V029 O Course Year Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mechani cal Engineering

10v031

Seminar of Complex Mechanical Engineering,D
gooooooooooo

O Codell 10v031 O Course Year Doctor Course O TermO 2nd term O Class day & PeriodO Thu 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mechani cal Engineering and Science

10v033

Seminar of Complex Mechanical Engineering,E
gooooooooooo

O Codell 10V033 O Course Yeard Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mechani cal Engineering

10v035

Seminar of Complex M echanical Engineering,F
oooobooobobooo

0 Codell 10V035 O Course Yeard Doctor Course O TermO 2nd term O Class day & PeriodO Thu 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
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Mechani cal Engineering

and

Science

10G051

Experiments on Mechanical Engineering and Science Adv. |

goooboooboobobooo

0O Codeld 10G051 O Course Year Master Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd

O Creditsd 4 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
9
10
10
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Mechani cal Engineering

10G053

Experiments on Mechanical Engineering and Science Adv. ||
gooooooooooooog

0O Codeld 10G053 O Course Year Master Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 4 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
9
10
10
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Mi cro Engineering

10G001

Applied Numerical Methods
goooooo

0 Codell 10G001 O Course Yeard Master Course O Term 1stterm O Classday & Periodd Mon 1st

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Languagel Japanese O Instructord Toshiyuki Tsuchiya

O Course DescriptionT] 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=b), eigenvalue analysis, interpolation approximation method, solutions of ordinary differential equation and
partial differential equation. The programing exerciseisincluded in this lecture.

O Gradingd Home works (four home works will be assigned) and examination.

O Course Goals Understandings of mathematical theories and programing implementations of the numerical
methods.

O Course TopicsO

Theme Class number of D%rlp“on

times

Introduction of this class

Introduction 1 Numerical representations and errors
Macro programing using spread sheet applications
Matrix

Linear system 1 Norms
Singular value decomposition

Linear simultaneous Solution of simultaneous linear equations

equation 1 2 direct method, iteration method

Eigenvalue analysis 2 Eigenvalue problems

Interpolation 2 Interpolation and its errors

Numerical integraJ 2 Numerical integration methods

Normal differential

) explicit method, implicit method
equation and 1 o
o initial value problem, boundary value problem
numerical integral

o ) Differential expression of partial differential
Partial differential

) 3 Diffusion eguation, wave equation
equation ) ) )
Poisson equation, Laplace equation
Examination 1 Feedback for homework and examination

O TextbookO Lecture note will be distributed through the course website.

O Textbook(supplemental )0 Golub, G. H. and Loan, C. F. V., Matrix Computations, John Hopkins University Press
R.D.Richtmyer and K.W.Morton, Difference Methods for Initial-Vaue Problems, Second Edition, John Wiley &
Sons 1967

O Prerequisite(s)0 Basic mathematics for undergraduates

Basic macro programing

O Independent Study Outside of Class Problems are based on macro on Microsoft Excel or LibreOffice.

O Web SitesO L ecture notes, home works, and other info will be distributed through PandA:
https.//panda.ecs.kyoto-u.ac.jp

O Additional InformationC] Have a PC with Microsoft Excel with VBA or LibreOffice (https://jalibreoffice.org/).
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Mi cro Engineer

10G003

Solid M echanics, Adv.
gooooo

O Codel] 10G003 O Course Year(l Master Course O Termd 1st term O Class day & Periodd Thu 1st
O LocationO C3-Lecture Room 1 O Creditsll 2 0O Restrictiond No Restriction O Lecture Form(s)O Lecture

O Languagel Japanese O Instructord H. Hirakata, T. Shimada

O Course Descriptiond This course provides fundamental concepts of solid mechanics such as stress, strain, and
congtitutive 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 element methods, which are important for design and development of mechanical
structures.

O Grading Grading is based on the examination, possibly with considerations of the homework reports.

O Course GoalsO 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.

O Course Topics

Theme cmnmbere Description
Introduction 1 Overview of solid mechanics
Stress 1 Cauchy stress tensor, Equilibrium eguation, Invariants

Material description and spatial description, Displacement, Deformation gradient,

Deformation 2 Lagrange-Green strain and Euler-Almansi strain, Infinitesimal strain, Material time
derivative
Constitutive equation: . ) .
] . 1 Linear elastic stress-strain response, Hooke' slaw
linear elasticity
Principle of virtual
work and principle of o . o o .
o ) 1 Principle of virtual work, Principle of minimum potential energy
minimum potential
energy
Finite element method 3 Basis of finite element method, Finite element equilibrium equations, Elements,
for linear elasticity Numerical integration
Plasticity theory (uniaxial and multiaxial problems, yield criteria, flow rule,
Plasticity problems 3 hardening rule, constitutive equations), Finite element method for elasto-plastic
problems
Creep theory (uniaxial and multiaxial constitutive equations), Finite element
Creep problems 2
method for creep problems
Summary 1 Discussions and reports

0 Textbookd Lecture materials are distributed in the classroom.

O Textbook(supplemental)O T. Kyoya, Continuum Mechanics, Morikita (2008) (in Japanese)
Y. Tomita, “ Foundation and Application of Elastoplasticity” Morikita (1995) (in Japanese)
E.Netoetal.,“ Computational Methods for Plasticity,” John Wiley & Sons (2008).

O Prerequisite(s)0 This course requires basic knowledge of mechanics of materials and solid mechanics.
O Independent Study Outside of Classl

0 Web Sites

O Additional Informationd
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Mi cro Engineering

10G005

Thermal Science and Engineering
gooono

0 Codell 10G005 O Course Yeard Master Course O TermO 1st term O Classday & Periodd Mon 3rd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Language Japanese O Instructord H. Yoshida & M. Matsumoto

O Course Descriptiond Several topics in advanced thermal physics are discussed. From microscopic view points,
basics of stochastic process and related topics are given. From macroscopic ones, after the concept of entropy is
revisited, applicationsin globa enviroinments and hydrogen energy are described.

O Gradingd Reports, essays, and/or written examinations.

O Course Goals Microscopic Viewpoints: Ability of multi-scale modelling
Macroscopic Viewpoints: Ability of globa environment modelling

O Course Topics

Theme csmmbere Description
(M) Brownian 1
Motion
(M) Transport
Phenomena and 1
Correlation
Functions
(M) Spectral
Analysis and Fractal 2
Analysis
(M) Stochastic
Process and Its 3
Applications
(Y) Science of
Atmosphere and 5
Ocean
(Y) Science of 1
Hydrogen Energy
(Y) Science of 1
Nuclear Energy
Check and feedback 1

O TextbookO Not specified.

O Textbook(supplemental) O

O Prerequisite(s)0 Elementary thermodynamics, Statistical physics, Heat transfer engineering, Numerical analysis
etc.

O Independent Study Outside of ClassD

0 Web Sites

O Additional Information (2018)
Matsumoto: April 9 ~May 28
Y oshida: June 4 ~ July 17
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Mi cro Engineer

10G007

I ntroduction to Advanced Fluid Dynamics
goooono

0O Coded 10G007 O Course Year(l Master Course 00 TermO 1st term 0O Classday & Periodd Fri 1st

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor( ,,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
a
0
a
a
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mi cro Engineering

10G009

Quantum Condensed Matter Physics
goooooo

0O Coded 10G009 O Course Year Master Course 00 Term( 1st term O Classday & Periodd Thu 2nd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

3

RlRrR|(RPRPM®

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Mi cro Engineer

10G011

Design and Manufacturing Engineering
gooono

0O Coded 10G011 O Course YearD Master Course O Term( 1st term O Classday & Periodd Fri 2nd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
2
2
3
2
3
2
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mi cro Engineering

10G013

Dynamic Systems Control Theory
gooooooog

0O Coded 10G013 O Course YearD Master Course 0 Term( 1st term O Classday & Periodd Tue 2nd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
5
5
4
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information

278



Mi cro Engineer

10G057

Engineering Ethics and M anagement of Technology
gooooooooo

0 Codell 10G057 O Course Yeard Master 1st 00 TermO 1stterm O Classday & Periodd Thu 3rd
O LocationOButsurikei-Kousya CreditsT2 O RestrictionCINo Restriction O Lecture Form(s)CL ectures and Exercise
O Languagel Japanese O Instructord) Sawaragi, Nishiwaki, Tomita, M. Komori, Tsuchiya, Noda, Sato, Iseda,

O Course Descriptiond Basic knowledge of Engineering Ethics and Management of Technology needed for future
project leaders in companies and society is taught. Students have to make group work after-class hours as well as
presentations of wrapping-up the discussions. Engineering ethicsis 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 organi zations to manage their technological fundamentals to create competitive advantage. This course
consists of lectures, exercises, discussions and oral presentations under supervision of professional faculties and
extramural lecturers.

0 Gradingd Submission of reports and presentations
O Course Goals( To cultivate a spirit of self-sufficiency needed for engineers

0 Course Topics

Theme Class number of De&”pt'on

times

1. Introduction to Engineering Ethics (EE)

2.Medical Engineering Ethics

3.EE by Institution of Professional Engineers, Japan and abroad

4.Product Safety and Product Liability
Engineering Ethics 9 5.Comprehensive Manufacturing and EE (1)

6.Comprehensive Manufacturing and EE (2)

7.Group Discussions

8.History and Philosophy of EE

9.Presentation on exercise of EE

1.Product Portfolio, Strategy for Competition

2.Bussiness Domain and MOT for Marketing

5 3. Organizational Strategy for Corporates R & D
4. Management Theory for R & D

Management of
Technology

5.Presentation on exercise of MOT

Summary 1

O Textbookd No textbook

O Textbook(supplemental) O Nothing

O Prerequisite(s)0 Nothing particular
O Independent Study Outside of Class(
O Web Sitesl No Web Site

O Additional InformationC) Nothing particular
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Mi cro Engineering

10G203

Micro Processand Material Engineering
gooooobooooon

0O Coded 10G203 0 Course YearD Master Course 00 TermO 1st term O Class day & Periodd Mon 4th
O Locationd C3-Lecture Room 2 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
O Languagel Japanese O Instructord O. Tabata, K. Eriguchi, R. Y okokawa, T. Tsuchiya

O Course Descriptiond 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.

0 Gradingd Evaluated by homework. All report must be submitted to obtain credits.

0 Course Goals[1 To obtain fundamental knowledge about design and fabrication of micro/nano systems and to be
familiar with recent fabrication technologies and micro/nano systems.

O Course Topics

Theme casmmbere Description
Semiconductor ) . . - .
} o 3 Describe about the semiconductor microfabrication techniques.
microfabrication
Thin-film process . I . .
. 3 Describe about the thin-film process and eval uation techniques.
and evaluation
Silicon . . . . :
) o 3 Describe about the silicon micromachining techniques.
micromachining
3D lithography 3 Describe about the 3D lithography techniques.
Soft-micromachining 2 Describe about the soft-micromachining techniques.
Feedback 1
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC Students unfamiliar with Japanese may enroll in this course. Their lessons will be
supplemented with presentation slides, homework, and other additional course materialsin English.
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Mi cro Engineer

10G205
Microsystem Engineering
gooooooooo

0 Codeld 10G205 O Course Y ear Master Course 0 Term( 2nd term [ Class day & PeriodO Fri 4th O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture O Languaged English
O InstructorC) O. Tabata, T. Tsuchiya,R. Y okokawa

O Course Descriptiond Microsystem covers not only technologies related to individual physical or chemical
phenomenon in micro scale, but a'so complex phenomena which are eveolved from their interaction. In this course,
the physics and chemistry in micro and nanoscale will be lectured in contrast to those in macro scale. The various
kinds of application devices (ex. physical (pressure, flow, force) sensors, chemical sensors, biosensors, actuators
(piezoelectric, electrostatic, and shape memory) and their system are discussed.

O Gradingd The evaluation will be based on the reports given in each lecture.

O Course Goals Understand the theory of sensing and actuating in microsystem. Acquire basic knowledge to
handle various kinds of phenomenain microscale.

O Course TopicsO

Theme clsmmbe Description

i Multi-physics modeling in microscale.

MEMS modeling 2 i ) i
Electro-mechanical coupling analysis.
MEMS simulation 2 System level simulation in MEMS.
Electrostatic i I .
) 3 Electrostatic sensors and actuators. Theory and application devices.
microsystem
. Physical sensors as afundamental application in microsystem. Accelerometer,

Physical sensors 4

vibrating gyroscope, pressure sensors.

Micro total analysys ) ) ) ) ) ) ]
< Chemical analysis system and bio-sensing device using microsytem.
system

O TextbookO Provided in the lecture.

O Textbook(supplemental )0 Provided in the lecture.

O Prerequisite(s)0 Students are required to take the 10G203 course Micro Process and Material Engineering.
O Independent Study Outside of Class(

0 Web Sites

O Additional InformationC The student can register only to this class 10G205, but it is required to be able to take
consecutive classes at Friday 4th and 5th. Those students who want to take this course has to contact Prof. Tabata
(tabata@me.kyoto-u.ac.jp) by the end of 1st term. The student of this classis strongly recommended to take a
course 10V 201 Introduction to the Design and Implementation of Micro-Systems(10V 201), which isa practice for
designing microsystem. Those who want to take 10V 201 have to take training course for CAD in advance.
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Mi cro Engineering

10G209

Multi physics Numerical Analysis
gooooboooooooo

0 Codeld 10G209 O Course Y eard Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 1st
O Locationd C3-Lecture Room 3 O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture O Language Japanese
O Instructor( ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

3

W 0NN

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Mi cro Engineer

10B619

Quantum Theory of Condensed Matter
gooono

0 Codeld 10B619 O Course Year(l Master Course O TermO [0 Classday & Perioddl 0O LocationC O CreditsO 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell Japanese

O Instructord) Akitomo TACHIBANA

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

O

PR I I Y

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Mi cro Engineering

10G211

Solid State Physics 1
goooono

0 Codell 10G211 O Course Year Master 1st 00 TermO 2nd term O Class day & Periodd Wed 1st
O Locationd C3-Lecture Room 5 O Creditsd 2 O Restriction No Restriction O Lecture Form(s)O
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

1
1-2

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Mi cro Engineer

10G223

Basic Seminar on Micro Engineering A
goooooooooooboooooon

0 Code110G223 [0 Course Y ear[Master and Doctor Course 00 Termd1st term O Class day & Period O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mi cro Engineering

10G224

Basic Seminar on Micro Engineering B
goooooooooooboooooon

0 Code110G224 [0 Course Y ear[IMaster and Doctor Course 00 Termd2nd term O Class day & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd

286



Mi cro Engineer

10G216

Seminar on Micro Engineering A
gooooboooooooooood

0O Codeld 10G216 O Course Y ear) Doctor Course 00 Term 1st term O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information

287



Mi cro Engineering

10G217

Seminar on Micro Engineering B
gooooboooooooooood

0O Coded 10G217 O Course Y ear Doctor Course 00 TermO 2nd term O Classday & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mi cro Engineer

10B418

Strength of Advanced Materials
goooooo

0 Codell 10B418 [0 Course Y ear(] Master and Doctor Course [0 Term 2nd term O Class day & Period Thu 2nd

O Locationl C3-Lecture Room 2 O Credits0 2 0 Restrictiond No Restriction 0 Lecture Form(s)0 Lecture 0 Languagel Japanese

O Instructord M. Hojo and M. Nishikawa,

0 Course Descriptiond 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 materials, 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; also 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.

O GradingO Grading is based on the reports. The assignments will be given around three times.

O Course GoalsO The course god is to 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.

O Course Topics

Theme Class number of Description

times

. The concept and definition of composite materials, their constituent materials and
Concept of composite ) . . L .
2 manufacturing methods are illustrated. Their application to aircraft structures etc. are also

introduced.

materials

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.

Basic mechanical

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

properties anisotropic failure criteria, and laminate theory. The relationship between the mechanical
properties of microscopic constituent materials and macroscopic properties of composite
materialsis also illustrated.
The mechanism of transverse fracture isillustrated. The mechanical models are described for
. . short fiber reinforced composites and particle dispersed composites. The micromechanical
Micromechanics 2

analyses based on finite element method is aso illustrated for the physical understanding of
the strength of composite materials.

) Fracture mechanics of anisotropic materials are described. The interlaminar fracture
Fracture mechanics ] ] ) ] o ) o
i 2 toughness and interlaminar fatigue crack propagation, the critical issues in the application of
roperties
prop composite structures, are explained including their underlying mechanism.

sy duct High-temperature superconducting materials are the composite material's consisting of metals
erconductin
a[t) il g 1 and fibrous superconducting materials made of oxides. The mechanism are explained for
materials

understanding that their mechanical properties so much control their electric properties.

. The molding and machining process of composite materialsis explained to relate it to their
Process and mechanical ) . ) ) o . .
) . mechanical properties. Fiber preform, the selection of resin, intermediate materials,
properties of composite 1 . . . . .
stericl machining and assembly and inspection methods are overviewed from the academic
materials
viewpoints.

Academic achievement
test

1 Academic achievements is assessed.

O TextbookO Supplementary handouts will be distributed in the class.

O Textbook(supplemental ) D.Hull and T.W.Clyne, An Introduction to Composite Materials, Cambridge University Press.
O Prerequisite(s)0 Mechanics of Materials, Continuum Mechanics, Fundamentals of Materials, Solid Mechanics, Adv.

O Independent Study Outside of Class[

0 Web SitesT

O Additional Informationd The order and the item in the course are possibly subject to change.
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Mi cro Engineering

10G214

Precision Measurement and Machining
goooooo

0 Codell 10G214 O Course Y eard Master and Doctor Course O Termd 2nd term O Class day & PeriodO Fri 2nd
O LocationC3 seminar room c1 0 Credits[2 0 RestrictionCNo Restriction O Lecture Form(s)CLecture Languagel
O Instructord A. Matsubaraand S. |baraki,

O Course Descriptiond 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.

O Gradingd Small examsin the term and the final exam

0 Course Goals[1 Understand the basic principles of precision mesurement and machining associated with the
applications

O Course Topics

Theme Class number of De&rlp“on

times

Basics of
Concept of accuracy, precision, Relation of measurement, machining, and
measurement and

. control
machining
Basics of precision
measurement 2
Optical mesurement 4
3
1
2
2

O Textbook™

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mi cro Engineer

10v003

Biomechanics
goooogoon

0 Codeld 10v003 O Course Y eard Master and Doctor Course O TermO 2nd term O Class day & Periodd Wed 2nd
O Locationd O Creditsd2 O Restrictiond O Lecture Form(s)0 O Languagel Japanese O Instructord Taiji Adachi,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Cisnumbor Description
Introduction 1

2

4

4

4

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Information
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Mi cro Engineering

10v201

I ntroduction to the Design and | mplementation of Micro-Systems
gooooobooooon

0 Codell 10V201 O Course Y eard Master and Doctor Course O Termd 2nd term O Class day & PeriodO Fri 5th
O Locationd C3-Lectureroom 1 or 3 O Creditsdl 2 O RestrictionC No Restriction
O Lecture Form(s)O Lecture and Pactice O Languageld English O Instructord O. Tabata, T. Tsuchiya,R. Y okokawa

O Course Descriptiond Thisisajoint lecture with Hong Kong University of Science and Technology (HKUST). A
team consists of two students from each University work together to fullfill the assignment (design a microsystem)
through paper survey, analysis,design, and presentation. A student can acquire not only the basic knowledge of a
microsystem, but also comprehensive ability of English such astechnical knowledge in English, skill for team
work, and communication.

O Gradingd Presentation, Assignments, and Achievement
O Course Goalsd Acquire the knowledge and skill to design and analyze a microsystem.

O Course TopicsO

Theme csmmbere Description
Tutoria on . _ . . .
. Master CAD program for microsystem design and analysis which will be
microsystem CAD 3 . ) .
utilized to accomplish an assignment.
software
Lecture and Task ) Learn basic knowledge necessary to design a microsystem/MEMS(Micro
Introduction Electromechical Systems) utilizing microfabrication technology.
Design and analysis 3 Analyze and design a microsystem by communicating with ateam member of
work HKUST.
i The designed device and its analyzed resultsis presented in detail by team in
Presentation | 2 ]
English.
Evatuation of device 3 Evaluate the fabricated microsystem.
i The measured results and comparison between the analyzed results of the
Presentation |1 2

fabricated microsystem is presented by team in English.

O Textbook[
U Textbook(supplemental) O

O Prerequisite(s)0 Students are required to take the 10G203 course Micro Process and Material Engineering
provided in 1st term.

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC The student of this classis required to register to the course 10G205 Microsystem
Engineering provided at Friday 4th so asto be able to take consecutive classes at Friday 4th and 5th. Those who
want to take this course have to take training course for CAD in advance. Those students who want to take this
course has to contact Prof. Tabata (tabata@me.kyoto-u.ac.jp) by the end of 1st term.
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Mi cro Engineer

10G041
Advanced Finite Element M ethods

ooooooad
0 Codell 10G041 O Course Year Master and Doctor Course O TermO 1st term O Class day & Periodd Wed 1st
0 LocationJC3-L ecture Room 2 [ Credits]2 0 RestrictionCINo Restriction O Lecture Form(s)CLecture and Practice
O Language] English O Instructor0 Kotera and Nishiwaki,

O Course Descriptiond 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.

O Gradingd Grading is based the quality of two or three reports and the final exam.

O Course Goals(I 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.

O Course TopicsO

Theme Class number of De&rlp“on

times

What isthe FEM? The history of the FEM, classifications of partia differential

Basic knowledge of 3 equations, linear problems and non-linear problems, mathematical descriptions
the FEM of structural problems (stress and strain, strong form and weak form, the
principle of energy).
Mathematical
background of the 2 Variational calculus and the norm space, the convergence of the solutions.
FEM
FEM approximations for linear problems, formulations of iso-parametric
) elements, numerical instability problems such as shear locking, formulations of
FEM formulations 3

reduced integration elements, non-conforming elements, the mixed approach,
and assumed-stress elements.

Classifications of e L ) . . .
] o Classifications of nonlinearities and numerical methods to deal with these
nonlinearities and 4 . .
) ) nonlinearities.
their formulations

Numerical practice 2 Numerical practice using COMSOL.
Evaluation of student
achievements

0 TextbookO

O Textbook(supplemental )0 Bath, K.-J., Finite Element Procedures, Prentice Hall
Belytschko, T., Liu, W. K., and Moran, B.., Nonlinear Finite Elements for Continua and Structures, Wiley

O Prerequisite(s)d Solid Mechanics

O Independent Study Outside of ClassD
O Web Sites

O Additional InformationO
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Mi cro Engineering

10wW603

I ntroduction to Biomedical Engineering
gooono

0 Coded 10W603 O Course Y eard Master and Doctor Course O TermO 1st term

O Classday & Periodd Intensive lecture using 3 days on Saturdays since mid-June O LocationO Katsura

O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Intensive Lecture O Languagel Japanese
O Instructord ,,,

O Course Descriptiond UnderstandC basic concepts related to clinical medicine and medical engineeringd And
expand the range of research by exchange each engineering knowledge and experience.

0 GradingO Participate to the workshops submit a report
O Course Goals[

0 Course Topicsl

Theme Class number of DeSCI'IptIOn

times

Introduction to

medicine for O
engineering students
Introduction to

Medical Engineeri
Cross-field workshop 0

O Textbookd no

U Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
0 Web SitesD

0 Additional Information
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Mi cr o

10B617

Quantum Theory of Molecular Physics

goooooooo

0 Codell 10B617 O Course Y earD Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 2nd

O Locationd C3-Lecture Room 2 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Languagel Japanese O Instructor] Senami, Junior associate professor (Lecturer)

O Course Descriptiond 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.

O Gradingd Homework paper instructed in class

0 Course Goalsd

0 Course Topics

Theme C'a&t?:lb“ of Description
1. Analytic o . . . I .
i Principle of least action, Equation of motion, Hamiltonian mechanics,
mechanics and 2

symmetry in physics

Symmetry and conservation law in physics, Noether's theorem, Group theory

2. Classica ) Invariance of the speed of light, Lorentz transformation, Relativistic form of
relativistic theory el ectromagnetism, Four component vector potential
Relativistic equation of motion, Nonrelativistic limit of Dirac equation,
3. Relativistic 46 Covariance of Dirac equation, Plane wave solution for Dirac equation and
guantum mechanics negative energy, Hole theory and problem, Tani-Foldy-Wouthuysen
transformation, Chrality
4 Ao ¢ Field operator, Charge conjugation, Noether's theorem, Gauge transformation
. A primer 0
P ) 2-4 and gauge symmetry, Application of quantum field theory to theoretical study
guantum field theory
of molecules and condensed matter
5. Electronic , ] o ] )
Struct ) Time evolution and propagator, Transition amplitude and path integral,
ructure
) Aharonov-Bohm effect, Path integral in quantum field theory
Computation
Confirmation 1
O Textbook

O Textbook(supplemental)O J. D. Bjorken, S. D. Drell, Relativistic Quantum Mechanics
J. J. Sakurai, Modern Quantum Mechanics, and Advanced Quantum Mechanics

R. P. Feynmann, A. R. Hibbs, Quantum Mechanics and Path Integrals

O Prerequisite(s)0 Quantum Mechanics

O Independent Study Outside of Class(

O Web Sites]

O Additional Information] 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.
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Mi cro Engineering

10Q408

Quantum Theory of Chemical Physics
gooooooog

0O Codeld 10Q408 O Course Y ear) Master and Doctor Course O Termd [0 Classday & Periodd O Locationd
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell Japanese

O Instructord) Akitomo TACHIBANA

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

O

PR I I Y

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information

296



Mi cro Engineer

10v205

Solid State Physics 2
goooono

0 Codell 10v205 O Course Year Master and Doctor Course O TermO 1st term O Class day & Periodd Wed 2nd
O Locationd C3-Lecture Room 3 O Creditsd 2 O Restriction No Restriction O Lecture Form(s)O

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
4-5
45
4-5
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Mi cro Engineering

10K013

Advanced Mechanical Engineering
goooooooood

0 Coded 10K013 O Course Yeard Master and Doctor Course O TermO 2nd term

O Classday & Periodd Tue 5th and Thu 4th O LocationO C3-Lecture Room 5 O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel English

O InstructorC) Faculty members from several fields

O Course Descriptiond Lectures on recent topics in various fields of mechanical engineering will be givenin
English. Thisis mainly for foreing students (MC/DC), but Japanese students are also welcome.

O Gradingl
0 Course Goalsld

0 Course Topicsl

Theme Class number of DeSCI'IptIOn

times

Mechanics 2 Detailed schedule will be annouced later.
Materials 2
Thermodynamics 2
Fluid dynamics 2
Control 2
2
2
1

Design
Microengineering
Examination/Feedback

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC This class will be given every two years; Not given in 2017.
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Mi cro Engineer

10056
Advanced M odern Science and Technology (8 times course)] English

lecturel]
DDDDDDDDDSDDDDD(DDDD)

O Codel 10i056 0O Course Yeard Master and Doctor Course [0 TermO 2nd term O Class day & Period Thu 5th
O Locationd A2-306 O CreditsT 1 0 Restrictiond No Restriction O Lecture Form(s)O Relay Lecture O Languagel English

O Instructor ER Center, J. Assoc. Prof., Ashida

ER Center, J Assoc. Prof., Matsumoto
ER Center, J. Assoc. Prof., Maeda
ER Center, J Assoc. Prof., Y orozu

Related professors

O Course Descriptiond 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. In addition to the understanding of each technology, the
attendances learn the importance for engineers to have multidisciplinary mind and understand the significance of engineering to
realize sustainable devel opment. Group discussions will be done for further understanding of the topics of the course.

O GradingO

0 Course GoalsO

O Course Topicsl

Theme Class number of Description

times

Computer-Aided ) ) ]
Lagrangian Meshfree Methods as New Generation Computational Tools

Anaysesfor Fluid (11 1 . ) .
) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ) ) ]

i Lagrangian Meshfree Methods as New Generation Computational Tools
Anaysesfor Fluid (11 1 . ) .
/8) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ] ) ]

. CFD in Process Systems Engineering
Anaysesfor Fluid (11 1 ) ) .
115) (O. Tonomura: Dept. of Chemical Engineering)
Computer-Aided . . ) .

i CFD in Hydraulic Engineering
Analysesfor Fluid (11 1

(K. Yorozu: ER Center)

129)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/6) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/13) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Solar Energy Conversion Using Semiconductor Photocatalysts
Energy (12/20) (M. Higashi: Dept. of Energy and Hydrocarbon Chemistry)
Utilization of Light 1 Efficiency Improvement in Solar Cells by Photonic Nano Structures
Energy (12/27) (Y. Tanaka: Photonics and Electronics Science and Engineering Center)

O Textbook None

O Textbook(supplemental )]

O Prerequisite(s)d

O Independent Study Outside of Classl

0 Web Sites]

O Additional Information There are two topics, each of which consists of four lectures. Students who take '8 times course'
should attend the lectures of the both topics. (Students who take '4 times course' should select one of the topics and attend the
lectures.)
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Mi cro Engineering

10X411

Design of Complex M echanical Systems
gooooboooooooo

0 Codell 10X411 O Course Y eard Master and Doctor Course O Termd 2nd term O Classday & PeriodO Fri 3rd
O Locationd C3-Lecture Room 3 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
2
2
2
2
2
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information

300



Mi cro Engineer

10X402

Theory for Designing Artifacts
gooooobooooon

O Codel 10X402 O Course Y ear] Master and Doctor Course [ TermO 2nd term O Class day & Periodd Wed 5th O Location] C3-Lecture Room 4a O CreditsO 2

0 Restrictiond No Restriction O Lecture Form(s)d Lecture O Languagel English O Instructor) Tetsuo Sawaragi, Kumiyo Nakakoji

O Course Description The activity of design is fundamentally similar across awide variety of domains. | use artifact in abroad and atypical sense to describe any product of
intentional creation, including physical goods, services, information systems, buildings, landscapes, organizations, and societies. The central theme of this lectureisthat a
unifying framework informs the human activity of design across all domains. Especially, understanding user needsis a key element of problem definition, and that
understanding is usually best developed with interactive and immersive methods. In this lecture, avariety of methodologies for participatory systems approach and an idea of
user-experience are provided, and its contributions to the design process are discussed.

0 Gradingd Students will be evaluated based on the following criteria, in the order listed. (1) Exercises assigned in class: approx. 20% (2) Final exam: approx. 60% (3)
Contributions to classwork (e.g., asking good questions): approx. 20%

0 Course GoalsC This courseis aimed at developing the ability to apply methods for identifying problems and interactively analyzing/evaluating systems, based on
understanding of the principles of artifact design and on systematic thinking.

[ Course Topics

Theme Class number of Description
times

We will shed light on the concept of artifacts as something to be put on equal footing with natural objects and examine
Introducti 1 the history of artifactsin terms of how they were viewed in different ages?namely, artifacts as modes of representation in
ntroduction

the ancient world, artifacts as necessities for survival in the middle ages, artifacts as forms of convenience in modern

times, and artifacts as a means of perpetuation in the current era.

The effects that artifacts have on the outside world?i.e., other things?are“ functions.” Function is the concept of

. . questioning the existence of an artifact, and design is the formulation of functions for achieving an intended purpose. We

Artifact function and purpose 3 o . . . . . ’
will discuss the categorization of artifactsin terms of how the“ purpose” of artifacts relates to the context in which they

are used, and look at the origins of artifacts from the perspective of semiosis.

To understand an artifact isto know how itsinternal structure acts on the outside world to realize its function. Today,
cybernetics?which has explored the interaction between the physica world and the world of information?s expanding
. . L into a concept that encompasses society as well (second-order cybernetics), and concepts have been put forward for
Artifact design principles 2 ) . " . - . . ’
actively rethinking how human cognition and decision-making interact with the outside world (ecological approaches,
socially distributed cognition, naturalistic decision-making). We will examine artifact design principles based on theories

related human activity at the boundary of these externalities.

Design must fulfill its role of enhancing the quality of life through the creation of not only individual artifacts, but also
environments and social systems that encompass groups of artifacts and natural objects. We will discuss the path toward
Artifact design representation expanding the scope of design from physical objects to environments and socia systems that include intangible services,
and evaluation including with regard to problem devel opment/representation methods, how to set purposes of design, how to eliminate
the ambiguities and conflicts among various goals, searching for alternative design strategies, design evaluation, and
principles and methods of consensus-forming among different stakeholders.

The quality of designsis something to be evaluated by the user, and hence there must be collaboration between users and
designers/producers. Moreover, complex design challenges cannot be resolved by experts of only one discipline; they

User-centered artifact design 2 must be tackled by pooling the design-related knowledge of different domains. We will discuss the concept of
user-centered design, design rationale, and international standards of design processes for achieving design that is
grounded in the user’ s needs/perspective.

In order to deal with the design of large-scale, complex artifacts, one must take the approach of systemically structuring

problems and basing design on diverse perspectives. We will broadly examine: interactive processes among system

. designers, users, and computers; methods of structurally modeling problems through repeated dial ogue between experts

Participatory systems approach 2 . . L . . X i = K
in relative disciplines and computers; and ways of supporting the perceptions, interpretations, and decision-making of
designers and users. We will also consider the utility of the participatory systems approach in smooth, effective
implementation of system design.

Exercise in participatory systems Students will apply the participatory systems approach to areal-world artifact design challenge, and report the results of
approach this exercise.

O TextbookO Lecture notes used in class will be distributed as needed. Refer to “ Textbook (supplemental)” below.

O Textbook(supplementa)J 1. 0000 [2007] 0000 ,00 , 1(2), 59-65 2. Suh, N.P.[1990] The Principles of Design, Oxford University Press0 00000 (00000
000 )YyYooooo?2000000000,0000,19920 3.0000[19790000000 ,0000 45(8) 20726, 1979. 4. Vladimir Hubka and W. Ernst Eder
[1995] Design Science, Springer 5. Simon,H.[1996] The Sciences of the Artificial Thirdedition00 00000000 [1990 000000000000 0O0ODOOO 6.HO
ADOOOD [1979 0000000000 ,000000000,000000000 7. Hutchins, Edwin [1995] Cognition in the Wild. MIT Press 8. Klein, G., Orasanu,
J., Calderwood, R., and Zsambok, C.E. [1993] Decision Making in Action: Models and Methods. Ablex Publishing Co., Norwood, NJ. 9. DO 0O 0 O O [1986] The Design of
Everyday Things, 0 0 0000000000000 W000000000000I0O0OO 10.00000[1981]000000000D0D00O0OO0D—00O00DOOO
gooooooo

O Prerequisite(s)0

O Independent Study Outside of ClassJ

0 Web SitesT

O Additional Information Office hourswill be held for one hour before and after each class period (preferably 5th period on Tuesdays, but also 3rd period on Wednesdays).
Appointments for other times can be requested by e-mail.
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Mi cro Engineering

10v210

Advanced Exercisein Micro Engineering A
gooooboooooooooood

0O Coded 10V210 O Course Y ear) Doctor Course 00 Term 1st term O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mi cro Engineer

10v211

Advanced Exercisein Micro Engineering B
gooooboooooooooood

O Codell 10V211 O Course Yeard Doctor Course O TermO 2nd term O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mi cro Engineering

10v212

Advanced Exercisein Micro Engineering C
gooooboooooooooood

0 Codell 10V212 O Course Year Doctor Course O Term 1stterm O Classday & Periodd O Locationd
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mi cro Engineer

10v213

Advanced Exercisein Micro Engineering D
gooooboooooooooood

0O Codeld 10v213 O Course Y ear Doctor Course 00 TermO 2nd term O Classday & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mi cro Engineering

10v214

Advanced Exercisein Micro Engineering E
gooooboooooooooood

0 Codell 10V214 O Course Year Doctor Course O Term 1stterm O Classday & Periodd O Locationd
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mi cro Engineer

10v215

Advanced Exercisein Micro Engineering F
gooooboooooooooood

0O Coded 10v215 O Course Y ear Doctor Course 00 TermO 2nd term O Classday & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languagel Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

10
5

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Informationd
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Mi cr o

Engineering

107101

Micro/Nano Scale Material Engineering

goooboooboobobooo

0 Codel 102101 O Course Yearl Master and Doctor Course O TermO 1st term O Classday & PeriodO 3, 4, 5, 6 September O Locationd C3-Lecture Room 3 O Creditsd 2
0 Restrictiond No Restriction O Lecture Form(s)0 Intensive Lecture 0 Languagel English
O Instructord TABATA,HIRAKATA ,HOJO,ADACHI, TSUCHIYA,Y OKOKAWA,SUMIGAWA ,INOUE,NAKAMURA KAME,(Aichi Institute of Technology) NAMAZU,

(Seoul Nationa University) KIM

[0 Course Description This class lectures specific mechanical properties and behavior of micro to nano scale materials, underlying mechanism of those properties and behavior

and characterization method. Furthermore, techniques of measurements, analysis and structural design of biomateria such as protein and DNA which are expected to be utilized

as micro nano scale materials are lectured.
0 Gradingd The evaluation will be based on the reports given in each lecture. (All reports submission is mandatory.)
[ Course Goals[] Educate engineers and researchers with fundamental knowledge on specific mechanical properties and behavior of micro to nano scale materials. They can
promote industrial application of micro and nano materials based on the deep understanding about how specific mechanical properties and behavior of micro to nano scale
materials dominate performance, reliability and lifetime of MEMS (Micro Electromechanical Systems), microsystems and micro scale components.

O Course TopicsC

Theme

Class number of
times

Description

Outline

In this lecture, application examples of micro and nano scale material on devices and importance of mechanica
properties and its behavior on device characteristics are described. (Tabata)

Fracture and fatigue mechanism
of materiasin the micro- and
nano- meter scale

We explain fundamentals on the fracture and fatigue mechanism of materials in the micro- and nano-meter scale. At first,
the characteristic properties of deformation and fracture in small components such as thin films, wires, dots etc. are
discussed in terms of the solid mechanics. Focusis put on the interface strength of dissimilar materials as well including
the effect of fatigue, creep and environment. Then, we explain the characteristics and mechanisms of “ size effects’ on
the strength of micro- and nano-materials. As a representative example of materials with microscale structures, properties
of composite materials are lectured. Characterization of microscopic components such as fibers and matrices are
explained from the view points of the difference from bulk materials. Testing methods and properties of fiber/matrix
interface are described. The relationship between the deformation and fracture of microscopic components and those of
macroscopic composite materials are explained including the underlying mechanism. Explanation is also made to
anisotropy of elastic properties and strength. (Hirakata, Sumigawa, Hojo)

Mechanical properties of Silicon

Silicon, one of the most widely used materrialsin micro/nano devices, is used not only a semiconductor material but also
amechanical material because of its sperior mechcanical properties. In this lecture, the properties of silicon, such as
physical, electrical, mechanical, electro-mechanical properties, will be presented in the view point of a mechanical
structural material. Especially the lecture will focus on the elastic properties, piezoresistive effect, and fracture/fatigue
properties of silicon, indespensable for designing micro/nano-devices. (Tsuchiya)

Characterization of micro nano
material

Inthisclass, first | will lecture the evaluation method for the mechanical properties of micro and nano-scale materials
used for MEM S and semiconductor devices. Several representative experimental techniques for micro and nano
mechanical testing will be presented and explained. Then | will lecture representative functional materials, such as shape
memory alloy films and self-propagating exothermic foils, and lecture regarding the possibility of their application to
MEMS. (Namazu)

Piezoresistive effect of micro
and nano material

In this theme, we will study the fundamental concepts of electronic-state theory and band structures to represent behavior
of electronsin materials, and will discuss the electromechanical properties of materials based on the electronic-state
theory. In particular, the principle and features of the piezoresistive effect, the change in the electrical resistivity due to
mechanical stresses and strains, will be derived from the band structures of materials. The mechanisms of scale
dependence of piezoresistivity in nanoscale materials such as silicon, carbon nanotube, and graphene will be also
discussed. (Nakamura)

Bio/Nano material (1)

In tissue adaptation, regeneration and stem cell differentiation in tissue morphogenesis, cellular functional activities such
as cell migration and division are regulated by complex mechano-chemical couplings at molecular level. To understand
such a hierarchical dynamics from nanoscopic molecular events to microscopic cellular dynamics, we will discuss
analysis of the molecular and cellular mechanical behaviors as bio-nano materials by integrating experiments,
mathematical modeling and computer simulations. (Adachi, Inoue)

Bio/Nano material (2)

Cells are well regulated their fates and functions by extracellular microenvironments, consisted with chemical/physical
cues and cell-cell interaction at a nano/micro-meter scale. This lecture provides an insight of design methods of
biomaterials and their applications to recapitul ate extracellular microenvironments. (Kamei)

Bio/Nano material (3)

Motor proteins are nano-scale actuators in vivo. Their active functions can be reconstructed in vitro to be utilized asa
driving source of micro/nano systems. This lecture introduces fundamental's of their mechanical properties and molecular
design methods. (Y okokawa)

Bio/Nano material (4)

This lecture describes DNA nanotechnology to construct nanoscal e structures using DNA as a structural material.
Fundamental knowledge, design methodology and application of DNA origami technique are focused. (Kim)

Feedback

O TextbookD

O Textbook(supplemental) O Biomaterial: Bionano material: Mechanics of Motor Proteins & the Cytoskeleton, Jonathon Howard, Sinauer Associates (January 2001)

O Prerequisite(s)0

O Independent Study Outside of Classd

0 Web Sitesd

0 Additional InformationC This lectureis provided as a part of NIP (Nanotech Innovation Professional) course of the Nanotech Career-up Alliancel] Nanotech CUPAL O project.
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Mi cro Engineer

10G049

Internship M
ooDooooooMODODDOD

0O Codeld 10G049 0 Course Year Master Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)0 Exercise O Languagell Japanese

O Instructord Tabata, Hasuo

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
Orientation 1
Internship 13
Presentation 1

0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mi cro Engineering

10v019

Internship DS
ooDoooooo bsoobooooad

0 Codeld 10v019 O Course Y ear Doctor Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 4 O Restrictiond O Lecture Form(s)O Exercise O Languagel Japanese O Instructor Tabata, Hasuo
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
Orientation 1
Internship 28
Presentation 1

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mi cro Engineer

10v020

I nternship DL
oo0o00ooooobO DbLObooooon

0O Codeld 10v020 O Course Y ear() Doctor Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 6 O Restrictiond O Lecture Form(s)O Exercise O Languagel Japanese O Instructor Tabata, Hasuo
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
Internship 43
Presentation 1
0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Mi cro Engineering

10v025

Seminar of Complex Mechanical Engineering,A
gooooooooooo

0 Codell 10V025 O Course Yeard Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mi cro Engineer

10vo27

Seminar of Complex Mechanical Engineering,B
gooooooooooo

0 Codell 10V027 O Course Year Doctor Course O TermO 2nd term O Class day & PeriodO Thu 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mi cro Engineering

10v029

Seminar of Complex Mechanical Engineering,C
gooooooooooo

0 Codell 10V029 O Course Year Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mi cro Engineer

10v031

Seminar of Complex Mechanical Engineering,D
gooooooooooo

O Codell 10v031 O Course Year Doctor Course O TermO 2nd term O Class day & PeriodO Thu 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mi cro Engineering

10v033

Seminar of Complex Mechanical Engineering,E
gooooooooooo

O Codell 10V033 O Course Yeard Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Mi cro Engineer

10v035

Seminar of Complex M echanical Engineering,F
oooobooobobooo

0 Codell 10V035 O Course Yeard Doctor Course O TermO 2nd term O Class day & PeriodO Thu 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
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Mi cro Engineering

10G226

Experimentson Micro Engineering, Adv. |
gooooooooooobobooooooooo

0O Codeld 10G226 0 Course Year Master Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 4 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
O
9
10
10
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Mi cro Engineer

10G228

Experimentson Micro Engineering, Adv. ||
gooooooooooobobooooooooo

O Codeld 10G228 [ Course Year) Master Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 4 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
9
10
10
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Aeronautics and Astronautics

10G001

Applied Numerical Methods
goooooo

0 Codell 10G001 O Course Yeard Master Course O Term 1stterm O Classday & Periodd Mon 1st

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Languagel Japanese O Instructord Toshiyuki Tsuchiya

O Course DescriptionT] 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=b), eigenvalue analysis, interpolation approximation method, solutions of ordinary differential equation and
partial differential equation. The programing exerciseisincluded in this lecture.

O Gradingd Home works (four home works will be assigned) and examination.

O Course Goals Understandings of mathematical theories and programing implementations of the numerical
methods.

O Course TopicsO

Theme clsnmbe Description
Introduction of this class
Introduction 1 Numerical representations and errors
Macro programing using spread sheet applications
Matrix
Linear system 1 Norms

Singular value decomposition

Linear simultaneous

Solution of simultaneous linear equations

2

equation 1 direct method, iteration method
Eigenvalue analysis 2 Eigenvalue problems
Interpolation 2 Interpolation and its errors
Numerical integraJ 2 Numerical integration methods
Normal differential o o

) explicit method, implicit method
equation and 1 o

o initial value problem, boundary value problem
numerical integral
o ) Differential expression of partial differential

Partial differential o ) ]

) 3 Diffusion eguation, wave equation
equation _ . .

Poisson equation, Laplace equation

Examination 1 Feedback for homework and examination

O TextbookO Lecture note will be distributed through the course website.

O Textbook(supplemental )0 Golub, G. H. and Loan, C. F. V., Matrix Computations, John Hopkins University Press
R.D.Richtmyer and K.W.Morton, Difference Methods for Initial-Vaue Problems, Second Edition, John Wiley &
Sons 1967

O Prerequisite(s)0 Basic mathematics for undergraduates

Basic macro programing

O Independent Study Outside of Class Problems are based on macro on Microsoft Excel or LibreOffice.

O Web SitesO L ecture notes, home works, and other info will be distributed through PandA:
https.//panda.ecs.kyoto-u.ac.jp

O Additional InformationC] Have a PC with Microsoft Excel with VBA or LibreOffice (https://jalibreoffice.org/).
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Aeronautics and

10G003

Solid M echanics, Adv.
gooooo

O Codel] 10G003 O Course Year(l Master Course O Termd 1st term O Class day & Periodd Thu 1st
O LocationO C3-Lecture Room 1 O Creditsll 2 0O Restrictiond No Restriction O Lecture Form(s)O Lecture

O Languagel Japanese O Instructord H. Hirakata, T. Shimada

O Course Descriptiond This course provides fundamental concepts of solid mechanics such as stress, strain, and
congtitutive 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 element methods, which are important for design and development of mechanical
structures.

O Grading Grading is based on the examination, possibly with considerations of the homework reports.

O Course GoalsO 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.

O Course Topics

Theme cmnmbere Description
Introduction 1 Overview of solid mechanics
Stress 1 Cauchy stress tensor, Equilibrium eguation, Invariants

Material description and spatial description, Displacement, Deformation gradient,

Deformation 2 Lagrange-Green strain and Euler-Almansi strain, Infinitesimal strain, Material time
derivative
Constitutive equation: . ) .
] . 1 Linear elastic stress-strain response, Hooke' slaw
linear elasticity
Principle of virtual
work and principle of o . o o .
o ) 1 Principle of virtual work, Principle of minimum potential energy
minimum potential
energy
Finite element method 3 Basis of finite element method, Finite element equilibrium equations, Elements,
for linear elasticity Numerical integration
Plasticity theory (uniaxial and multiaxial problems, yield criteria, flow rule,
Plasticity problems 3 hardening rule, constitutive equations), Finite element method for elasto-plastic
problems
Creep theory (uniaxial and multiaxial constitutive equations), Finite element
Creep problems 2
method for creep problems
Summary 1 Discussions and reports

0 Textbookd Lecture materials are distributed in the classroom.

O Textbook(supplemental)O T. Kyoya, Continuum Mechanics, Morikita (2008) (in Japanese)
Y. Tomita, “ Foundation and Application of Elastoplasticity” Morikita (1995) (in Japanese)
E.Netoetal.,“ Computational Methods for Plasticity,” John Wiley & Sons (2008).

O Prerequisite(s)0 This course requires basic knowledge of mechanics of materials and solid mechanics.
O Independent Study Outside of Classl

0 Web Sites

O Additional Informationd
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Aeronautics and Astronautics

10G005

Thermal Science and Engineering
gooono

0 Codell 10G005 O Course Yeard Master Course O TermO 1st term O Classday & Periodd Mon 3rd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Language Japanese O Instructord H. Yoshida & M. Matsumoto

O Course Descriptiond Several topics in advanced thermal physics are discussed. From microscopic view points,
basics of stochastic process and related topics are given. From macroscopic ones, after the concept of entropy is
revisited, applicationsin globa enviroinments and hydrogen energy are described.

O Gradingd Reports, essays, and/or written examinations.

O Course Goals Microscopic Viewpoints: Ability of multi-scale modelling
Macroscopic Viewpoints: Ability of globa environment modelling

O Course Topics

Theme csmmbere Description
(M) Brownian 1
Motion
(M) Transport
Phenomena and 1
Correlation
Functions
(M) Spectral
Analysis and Fractal 2
Analysis
(M) Stochastic
Process and Its 3
Applications
(Y) Science of
Atmosphere and 5
Ocean
(Y) Science of 1
Hydrogen Energy
(Y) Science of 1
Nuclear Energy
Check and feedback 1

O TextbookO Not specified.

O Textbook(supplemental) O

O Prerequisite(s)0 Elementary thermodynamics, Statistical physics, Heat transfer engineering, Numerical analysis
etc.

O Independent Study Outside of ClassD

0 Web Sites

O Additional Information (2018)
Matsumoto: April 9 ~May 28
Y oshida: June 4 ~ July 17
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Aeronautics and

10G007

I ntroduction to Advanced Fluid Dynamics
goooono

0O Coded 10G007 O Course Year(l Master Course 00 TermO 1st term 0O Classday & Periodd Fri 1st

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor( ,,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
a
0
a
a
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Aeronautics and Astronautics

10G009

Quantum Condensed Matter Physics
goooooo

0O Coded 10G009 O Course Year Master Course 00 Term( 1st term O Classday & Periodd Thu 2nd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

3

RlRrR|(RPRPM®

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Aeronautics and

10G011

Design and Manufacturing Engineering
gooono

0O Coded 10G011 O Course YearD Master Course O Term( 1st term O Classday & Periodd Fri 2nd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
2
2
3
2
3
2
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Aeronautics and Astronautics

10G013

Dynamic Systems Control Theory
gooooooog

0O Coded 10G013 O Course YearD Master Course 0 Term( 1st term O Classday & Periodd Tue 2nd

O Locationd C3-Lecture Room 1 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
5
5
4
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Aeronautics and

10G057

Engineering Ethics and M anagement of Technology
gooooooooo

0 Codell 10G057 O Course Yeard Master 1st 00 TermO 1stterm O Classday & Periodd Thu 3rd
O LocationOButsurikei-Kousya CreditsT2 O RestrictionCINo Restriction O Lecture Form(s)CL ectures and Exercise
O Languagel Japanese O Instructord) Sawaragi, Nishiwaki, Tomita, M. Komori, Tsuchiya, Noda, Sato, Iseda,

O Course Descriptiond Basic knowledge of Engineering Ethics and Management of Technology needed for future
project leaders in companies and society is taught. Students have to make group work after-class hours as well as
presentations of wrapping-up the discussions. Engineering ethicsis 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 organi zations to manage their technological fundamentals to create competitive advantage. This course
consists of lectures, exercises, discussions and oral presentations under supervision of professional faculties and
extramural lecturers.

0 Gradingd Submission of reports and presentations
O Course Goals( To cultivate a spirit of self-sufficiency needed for engineers

0 Course Topics

Theme Class number of De&”pt'on

times

1. Introduction to Engineering Ethics (EE)

2.Medical Engineering Ethics

3.EE by Institution of Professional Engineers, Japan and abroad

4.Product Safety and Product Liability
Engineering Ethics 9 5.Comprehensive Manufacturing and EE (1)

6.Comprehensive Manufacturing and EE (2)

7.Group Discussions

8.History and Philosophy of EE

9.Presentation on exercise of EE

1.Product Portfolio, Strategy for Competition

2.Bussiness Domain and MOT for Marketing

5 3. Organizational Strategy for Corporates R & D
4. Management Theory for R & D

Management of
Technology

5.Presentation on exercise of MOT

Summary 1

O Textbookd No textbook

O Textbook(supplemental) O Nothing

O Prerequisite(s)0 Nothing particular
O Independent Study Outside of Class(
O Web Sitesl No Web Site

O Additional InformationC) Nothing particular
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Aeronautics and Astronautics

10G401
Jet Engine Engineering
gooooooooo

0 Codell 10G401 O Course Yeard Master and Doctor Course O Termd 2nd term O Class day & Periodd Wed 1st
O Locationd C3-Lecture Room 2 0O Creditsd 2 O Restriction No Restriction O Lecture Form(s)O

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

4
3-4
3-4
2-3
1

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Aeronautics and

10G405

Propulsion Engineering, Adv.
goooono

0O Codeld 10G405 O Course Y ear) Master and Doctor Course O Termd 2nd term O Classday & PeriodO Fri 1st
O Locationd C3-Lecture Room 2 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

1

PRI INDNDINDN

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Aeronautics and Astronautics

10G406

Gas Dynamics, Adv.
gooooo

0 Codeld 10G406 0O Course Y eard Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 1st
O Locationd C3-Lecture Room 2 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
3
2
4
3
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Aeronautics and

10G409

Aerospace Systems and Control
gooooooooooo

O Codeld 10G409 O Course Y ear Master and Doctor Course O Termd 2nd term O Class day & Periodd Fri 2nd
O Locationd C3-Lecture Room 2 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
3
4
4
4
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Aeronautics and Astronautics

10G411

Fluid Dynamicsfor Aeronauticsand Astronautics

goooogooo

O Codeld 10G411 0 Course Y ear) Master and Doctor Course O TermO 1st term O Class day & Periodd Mon 4th

O Locationd C3-Lecture Room 3 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,
O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
5
4
3
3
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Aeronautics and

10C430

Advanced Flight Dynamics of Aerospace Vehicle
gooooooog

0 Codeld 10C430 O Course Y ear(] Master and Doctor Course 00 Term( 1st term O Class day & PeriodC Mon 2nd
O Locationd C3-Lecture Room 5 O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture O Language Japanese
O InstructorCl Kei Senda, Sinya Aoi

O Course Descriptiond Flight Dynamics and Control of Aerospace Vehiclesincluding Analytical Mechanics,
Attitude Dynamics of Vehicles, Orbital Mechamics, etc.

0 Gradingd Evaluation depends on marks of examination (approximately 80%) and exercises (approximately 20
%). Both marks should be 60% or better.

0 Course Goals[1 To understand analytical mechanics through flight dynamics of aerospace vehicles: Basic items of
Analytical Mechanics, Attitude Dynamics of Vehicles, Orbital Mechamics, etc.

O Course Topics

Theme casmmbere Description
Analytical . . . .
) 7 1. Newton equations, 2. Lagrange equations, 3. Hamilton equations
Mechanics
Orbital Mechamics 4 1. Motionsin central forcefield, 2. Conservation law, 3. Orbit transition
Attitude Dynamics 4 1. Kinematics of rotation, 2. Attitude mechanics, 3. Stability analysis of
and Control equilibrium points, 4. Attitude Control
O TextbookO

O Textbook(supplemental )T L. D. Landau and E. M. Lifshitz: Mechanics, Volume 1 (Course of Theoretical Physics

Herbert Goldstein: Classical Mechanics
Todaand Nakajima: Introductory course of physics #1, #2, #10, etc. (lwnami Shoten)

O Prerequisite(s)0 Foundation of mechanics and mathematics, Flight Dynamics of Aerospace Vehicle
(Undergraduate)

O Independent Study Outside of ClassO
O Web SitesO

0 Additional Information
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Aeronautics and Astronautics

10G230

Dynamics of Solids and Structures
goooono

0O Codeld 10G230 O Course Y ear Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 2nd
O Location] C3-Lecture Room 3 [0 Credits] 2 O Restriction] No Restriction [0 Lecture Form(s)O Lecture
O Languagell Japanese O Instructord S. Biwaand T. Hayashi

O Course Descriptiond Fundamental principles for dynamic deformations of solids and structures are examined. In
particular, basic characteristics of elastic wave motion in solid media are emphasized. Responses of materials and
structures to impact |oading are also considered.

O Gradingd Grading is based on the attendance, homework reports and the final examination.

O Course GoalsO This course aims to establish the understanding of basic characteristics of dynamic deformations
and elastic waves in solid media, aswell as to learn about technological applications of ultrasound in avariety of
fields. Particular emphasisis put on the mathematical aspects of the physical phenomenainvolved.

O Course TopicsO

Theme camnmbere Description
Fundamentals of 1 Expressions of stress and strain; Conservation laws; Hooke's law; Principle of
elastodynamics virtual work; Hamilton's principle and its applications

) One-dimensional wave equation; D'Alembert's solution; Harmonic waves,
Basics of wave ) ) ] ]
i 2 Spectral analysis; Waves in structural members; Dispersive waves; Phase and
propagation .
group velocities
. Reflection and transmission at bi-material connection; Reflection at afree end;
Stress waves in a bar 1 } ] ]
Stress wave by tensile loading at a bar end; Plastic wave

Wavesin isotropic 1 Navier's equations; Longitudinal and transverse waves; Plane elastic wavesin
elastic media isotropic solids
Wavesin anisotropic 1 Voigt representation; Plane elastic waves in anisotropic solids; Christoffel's
elastic media equation; Propagation and polarization directions; Slowness surfaces
Reflection and ) Reflection and transmission of normal incident waves, Snell's law; Mode
transmission conversion; Reflection and refraction of oblique incident waves.
Guided elastic waves 3 Bulk waves and guided waves; Rayleigh wave; Love wave; Lamb wave.
Numerical anaysis o o

) 2 Finite difference method; Finite element method; Boundary element method
of elastic waves
M easurements of ) Comparison of various measurement techniques; Analogue and digital data
vibration and waves analysis

O TextbookO No textbooks are assigned. Print-outs are handed in when needed.
O Textbook(supplemental) O

O Prerequisite(s)0 Basic knowledge of mechanics of materials (solid mechanics, continuum mechanics) is
expected.

O Independent Study Outside of ClassO Enrolling students are expected to work on the lecture materials and the
homework problems.

0 Web SitesO

O Additional InformationC The time units and weights for each item on the above list are subject to possible
changes.
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Aeronautics and

10G423

Transport Phenomena in Reactive Flows
Transport Phenomenain Reactive Flows

0 Codell 10G423 O Course Year Master and Doctor Course O Termd 2nd term O Class day & Periodd Wed 1st
O Locationd C3-Lecture Room 2 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
O Languagel English O Instructord Y OSHIDA Hideo,IWAI Hiroshi,

O Course Descriptiond This lecture is designed for the students who want to gain their knowledge and
understanding on transport phenomena associated mainly with convective flows with chemical reactions. It starts
with a brief review of undergraduate level subjects followed by more advanced discussion on heat and mass
transfer with reactions. The reactions of interest in the lecture include combustion (oxidation), reforming and
electrochemical reactions. As the reactions may proceed on catalysts, the discussion covers the catal ytic surface
reactions, reactions in porous media as well as gas phase reactions. The students are expected to have learned
fundamental s of Fluid dynamics, Thermodynamics and Heat transfer during their undergraduate courses.

O Gradingd Grade evaluation is based on attendance, short reports and one's term paper submitted at the end of the
semester.

O Course GoalsO Starting from the basic heat and mass transfer, the lecture aims to expand the students
comprehensive understanding on transport phenomenain physicochemical processes including thermochemical
and electrochemical reactions.

O Course Topics

Theme Class number of De&rlp“on

times

Transport ) ) ) ) ) ] i
] Transport phenomenain convective flows with chemical reactionsincluding
phenomenain ) o ] ) )
, combustion (oxidation), reforming and electrochemical reactions.
reactive flows

Achievement

] ] 1 Achievement Confirmation
Confirmation

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0 Fluid dynamics, Thermodynamics, Heat transfer
O Independent Study Outside of ClassD

0 Web SitesD

O Additional InformationC This course will not be opened in 2015.
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Aeronautics and Astronautics

10G041
Advanced Finite Element M ethods

ooooooad
0 Codell 10G041 O Course Year Master and Doctor Course O TermO 1st term O Class day & Periodd Wed 1st
0 LocationJC3-L ecture Room 2 [ Credits]2 0 RestrictionCINo Restriction O Lecture Form(s)CLecture and Practice
O Language] English O Instructor0 Kotera and Nishiwaki,

O Course Descriptiond 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.

O Gradingd Grading is based the quality of two or three reports and the final exam.

O Course Goals(I 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.

O Course TopicsO

Theme Class number of De&rlp“on

times

What isthe FEM? The history of the FEM, classifications of partia differential

Basic knowledge of 3 equations, linear problems and non-linear problems, mathematical descriptions
the FEM of structural problems (stress and strain, strong form and weak form, the
principle of energy).
Mathematical
background of the 2 Variational calculus and the norm space, the convergence of the solutions.
FEM
FEM approximations for linear problems, formulations of iso-parametric
) elements, numerical instability problems such as shear locking, formulations of
FEM formulations 3

reduced integration elements, non-conforming elements, the mixed approach,
and assumed-stress elements.

Classifications of e L ) . . .
] o Classifications of nonlinearities and numerical methods to deal with these
nonlinearities and 4 . .
) ) nonlinearities.
their formulations

Numerical practice 2 Numerical practice using COMSOL.
Evaluation of student
achievements

0 TextbookO

O Textbook(supplemental )0 Bath, K.-J., Finite Element Procedures, Prentice Hall
Belytschko, T., Liu, W. K., and Moran, B.., Nonlinear Finite Elements for Continua and Structures, Wiley

O Prerequisite(s)d Solid Mechanics

O Independent Study Outside of ClassD
O Web Sites

O Additional InformationO
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Aeronautics and

10v401

Seminar on Engineering Science of lonized Gases
gooooooooo

O Codell 10V401 O Course Yeard Doctor Course O TermO 2nd term O Class day & PeriodC Mon 3rd

O Locationd C3-Lecture Room 5 0O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)d Seminar
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

15

O Textbook™

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Aeronautics and Astronautics

10v412

Seminar on Gas Dynamics
gooooooo

0 Codell 10V412 O Course Year Doctor Course O Term 1stterm O Classday & Period Tue 3rd

O Locationd C3-Lecture Room 2 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

15

O Textbook™

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Aeronautics and

10v405

Seminar on Fluid Dynamicsfor Aeronauticsand Astronutics
gooooooooooo

0O Coded 10vV405 0 Course Year) Doctor Course 00 TermO 1st term 0O Class day & Periodd Wed 5th

O Locationd C3-Lecture Room 5 O CreditsT2 O Restrictiond O Lecture Form(s)d Seminar O Languagell Japanese
O Instructor( ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

14
1

O TextbookO

U Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Aeronautics and

Seminar on Aerospace systems
Oooooooooooon

Astronautics

10R410

0O Codeld 10R410 O Course Y ear Doctor Course O TermO 2nd term 0O Class day & Periodd Mon 4th

O Locationd C3-Lecture Room 2 O CreditsT2 O Restrictiond O Lecture Form(s)d Seminar O Languagell Japanese

O Instructord ,

O Course Descriptiond

O Gradingd Evaluation depends on marks of presentation, report, and so on.

0 Course GoalslJ

O Course TopicsO

Theme Class number of

times

Description

1. Reading textbooks

Aerospace Systems 15 S
2. Reviewing journal papers

O Textbook[

O Textbook(supplemental)

O Prerequisite(s)Od

O Independent Study Outside of ClassO
0 Web SitesD

0 Additional Information
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Seminar on Systemsand Control

oooobooobobooo

Aeronautics and

10R419

O Codeld 10R419 0O Course Y ear Doctor Course O TermO 1st term O Class day & Period Tue 4th

O Locationd C3-Lecture Room 5 0O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)d Seminar

0 Language Japanese [ Instructor(d ,

O Course Descriptiond
O GradingO
O Course Goalsll

O Course TopicsO

Theme Class number of

times

Description

15

O TextbookO
O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD

0 Web SitesO

0 Additional Information
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Aeronautics and Astronautics

10v407

Seminar on Optimum System Design Engineering

oooooooboobooo

O Codell 10V407 O Course Year Doctor Course O TermO 2nd term O Class day & PeriodO Tue 3rd

O LocationC3-L ecture Room 20 Credits[2 O RestrictionCNo Restriction O Lecture Form(s)OSeminar and Exercise

0 Languagel] Japanese [ Instructor( ,,
O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of

times

Description

8

7

O TextbookO

U Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Thermal Engineering Seminar

goooogon

Aeronautics and

10v409

0O Codeld 10V409 O Course Year(l Doctor Course O TermO 1st term O Class day & PeriodO Fri 3rd O LocationO

O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagel Japanese

O Instructord Y oshida, Iwai
O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of

times

Description

15

O TextbookO
O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD

0 Web SitesO

0 Additional Information
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Aeronautics and Astronautics

10v413

Seminar on Mechanics of Functional Solids and Structures
go0oooogoono

0O Coded 10V413 O Course Y ear Doctor Course 00 TermO 2nd term O Class day & Period0 Wed 4th
O Locationd C3-Lecture Room 5 0O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel Japanese O Instructord S. Biwaand T. Hayashi

O Course Descriptiond This Seminar is to review advanced topics related to materials and structural systems
involved in aeronautics and astronautics, as well as to nurture the presentation and discussion skills. Specific topics
include the numerical methods for dynamic behavior of thin-walled structures and composite/functional materials,
and advanced experimental techniques for structural health monitoring.

U Gradingd Grading is based on the literature survey, presentation, discussion and the final report.

0 Course Goals The goal is to nurture the skills to survey and discuss advanced topics in the mechanics of
functional materials and structures as well as structural health monitoring, and to utilize them in carrying out the
research project.

O Course TopicsO

Theme clsmmbe Description
i , Literature survey isto be carried out for advanced topics in the mechanics of
Subject setting 3 i i o
functional materials and structures as well as structural health monitoring.
Presentation and 1 The results of literature survey are presented and discussed with the critical
discussion evaluations for them.
Assessment 1 The achievement is assessed by the final report.

O TextbookO No textbooks are assigned.
O Textbook(supplemental) O

O Prerequisite(s)0 Enrolling students are expected to have the fundamental knowledge of solid mechanics and to be
willing to work on advanced topics in the mechanics of solids/structures.

O Independent Study Outside of Class[] Enrolling students are expected to carry out the literature survey and to
prepare the presentation.

0 Web SitesO

O Additional InformationC The time units of each stage are subject to change depending on each year's conditions
and due to the discussion by Instructors/students.
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Aeronautics and

10X411

Design of Complex M echanical Systems
gooooboooooooo

0 Codell 10X411 O Course Y eard Master and Doctor Course O Termd 2nd term O Classday & PeriodO Fri 3rd
O Locationd C3-Lecture Room 3 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
2
2
2
2
2
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Aeronautics and Astronautics

10K013

Advanced Mechanical Engineering
goooooooood

0 Coded 10K013 O Course Yeard Master and Doctor Course O TermO 2nd term

O Classday & Periodd Tue 5th and Thu 4th O LocationO C3-Lecture Room 5 O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel English

O InstructorC) Faculty members from several fields

O Course Descriptiond Lectures on recent topics in various fields of mechanical engineering will be givenin
English. Thisis mainly for foreing students (MC/DC), but Japanese students are also welcome.

O Gradingl
0 Course Goalsld

0 Course Topicsl

Theme Class number of DeSCI'IptIOn

times

Mechanics 2 Detailed schedule will be annouced later.
Materials 2
Thermodynamics 2
Fluid dynamics 2
Control 2
2
2
1

Design
Microengineering
Examination/Feedback

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationC This class will be given every two years; Not given in 2017.
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Aeronautics and

10X719

Dynamical Systems,Advanced
goooooo

O Coded 10X719 O Course Y ear Master and Doctor Course O Termd 1st term 0O Classday & PeriodT Tue 4th
O LocationCReserch Bldg.No8 L ecture Room4 0 Creditsi2 0 RestrictionCNo RestrictionO Lecture Form(s)CL ecture
O Languagel Japanese O Instructor) Kazuyuki Y agasaki(Graduate School of Imfomatics)

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
1
1
1
1
2
2
2
2
3

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information

347
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Aeronautics and Astronautics

10X720

Mathematical Analysis,Advanced
gooooo

0 Codell 10X 720 O Course Y earl Master and Doctor Course O TermO 2nd term O Class day & Periodd Wed 3rd
O Locationd 0O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagel Japanese
O Instructor( ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Aeronautics and

10X721

Topicsin Nonlinear Dynamics A
gooooooo

0 Codeld 10X 721 O Course Y eard Master and Doctor Course O Termd 2nd term O Class day & Periodd Wed 4th
O Locationd Integrated Research Bldg.-111 O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture

0 Languagel] Japanese [ Instructor(]

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times
2-3
1-2
2-3
2-3
1-3
2-3
2-3
2-3
1-2
1-2

O Textbook™

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Aeronautics and Astronautics

10X722

Topicsin Nonlinear Dynamics B
gooooooo

0 Codeld 10X 722 O Course Y earJ Master and Doctor Course O Termd 2nd term O Class day & Periodd Wed 4th
O Locationd Integrated Research Bldg.-213 O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture

0 Languagel] Japanese [ Instructor(]

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Aeronautics and Astr

10M226

M eteorology |
goon

0 Codell 10M226 0O Course Y earl Master Course O Term 2nd term O Class day & PeriodO Tue 2nd

O LocationOScience Building #6, room #303 O CreditsT2 O RestrictionONo Restriction O Lecture Form(s)OL ecture
O Language Japanese O Instructor) Graduate School of Science, Professor Shigeo Y ODEN

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

god
ood
ood
god
ood

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Aeronautics and Astronautics

10mM227

Meteorology ||
goon

0O Coded 10M227 O Course Y ear[DMaster Course O Termd 1st term O Class day & Period0Wed 2nd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture O Languagel Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI‘IptIOn
oono
goog
oono
oono
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Internship DS

goooooboobsoooooono

Aeronautics and

10v019

0 Codeld 10v019 O Course Y ear Doctor Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd

O Creditsd 4 O Restrictiond O Lecture Form(s)O Exercise O Languagel Japanese O Instructor Tabata, Hasuo

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
Orientation 1
Internship 28
Presentation 1

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO

O Web Sites]

0 Additional Information
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Aeronautics and Astronautics

10v020

I nternship DL
oo0o00ooooobO DbLObooooon

0O Codeld 10v020 O Course Y ear() Doctor Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 6 O Restrictiond O Lecture Form(s)O Exercise O Languagel Japanese O Instructor Tabata, Hasuo
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
Internship 43
Presentation 1
0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Aeronautics and

10v025

Seminar of Complex Mechanical Engineering,A
gooooooooooo

0 Codell 10V025 O Course Yeard Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Aeronautics and Astronautics

10vo27

Seminar of Complex Mechanical Engineering,B
gooooooooooo

0 Codell 10V027 O Course Year Doctor Course O TermO 2nd term O Class day & PeriodO Thu 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Aeronautics and

10v029

Seminar of Complex Mechanical Engineering,C
gooooooooooo

0 Codell 10V029 O Course Year Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Aeronautics and Astronautics

10v031

Seminar of Complex Mechanical Engineering,D
gooooooooooo

O Codell 10v031 O Course Year Doctor Course O TermO 2nd term O Class day & PeriodO Thu 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Aeronautics and

10v033

Seminar of Complex Mechanical Engineering,E
gooooooooooo

O Codell 10V033 O Course Yeard Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar @me.kyoto-u.ac.jp
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Aeronautics and Astronautics

10v035

Seminar of Complex M echanical Engineering,F
oooobooobobooo

0 Codell 10V035 O Course Yeard Doctor Course O TermO 2nd term O Class day & PeriodO Thu 1st
O Locationd C3-Lecture Room 4a O Creditsd 1 0O Restrictiond No Restriction O Lecture Form(s)d Seminar
O Languagel English O InstructorO Hirakata, Kurose, Aoi, Sugimoto, Kono, Nakajima

O Course Descriptiond 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 aso 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 leadership as a
young scientist with broad perspective in the global community.

O Gradingd Based on Group Activity Reports and Personal Report
O Course GoalsO

O Course TopicsO

Theme csmmbere Description
Self introduction 1-2
Organizing groups 1
. Each group chooses an activity theme, and pursue the goal through discussion
Group activity 10-12 o .
in the group. Weekly reports on the activity are required.
Final presentation 1-2 Each group gives presentation of its final resutls.
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

O Additional Information All activities should be done in English.

360



Aeronautics and

10G418

Experiments and Exercisesin Aeronautics and Astronautics |
gooooooooooooooo

0O Codeld 10G418 0 Course Year) Master Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd
O Creditsd 4 O Restrictiond O Lecture Form(s)O Experiment and Exercise O Languagell Japanese

O Instructor( ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
5
5
5

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information

361
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Aeronautics and Astronautics

10G420

Experimentsand Exercisesin Aeronautics and Astronautics||

gooobooobobooobooonb

0O Codeld 10G420 0 Course Year) Master Course 00 Term 1st+2nd term 0O Classday & PeriodD O Locationd

O Creditsd 4 O Restrictiond O Lecture Form(s)O Experiment and Exercise O Languagell Japanese O Instructor(]

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
5
5
5

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Nucl ear Enginee

10C070

Introduction to Quantum Science
oooooo

O Codeld 10C070 O Course Y eard Master and Doctor Course 00 TermO 1st term O Class day & Periodd Fri 2nd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
9
2
3
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Nucl ear Engineering

10C072

I ntroduction to Advanced Nuclear Engineering
goooooooood

0 Codell 10C072 O Course Year Master and Doctor Course O Term 1st term O Classday & Period Tue 2nd
O Locationd C3-Lecture Room 5 O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture O Language Japanese
O Instructor( ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

2

O Textbook™

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Nucl ear Enginee

10C004

Quantum Field Theory
gooono

0 Codeld 10C004 O Course Y ear(l Master and Doctor Course 00 Termd 2nd term 0O Class day & PeriodT Thu 2nd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
O Languagel Japanese O Instructort] Takayuki Miyadera, Kenzo Ogure

O Course Descriptiond An introduction to quantum field theory is presented with an emphasis on its mathematical
difficulties.

0 Gradingd exam

O Course Goals Our aim is to understand the difficulty of relativistic quantum field theory caused by the Poincare
covariance and the infinite degrees of freedom.

O Course Topics

Theme Class number of Deg:”pt'on

times

| 8 1

o Perturbative expansion (phi-4 model), Wick's theorem, Feynman diagram,
Interacting field 6 . o . . .
divergences, renormalization, axiomatic quantum field theroy

Confirmation of
achievement in study

O TextbookO

O Textbook(supplemental) 0 None

O Prerequisite(s)0 Analysis, linear algebra, quantum mechanics
O Independent Study Outside of ClassO

O Web Sites

0 Additional Information
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Nucl ear Engineering

10C074

Quantum Science
ooon

0 Codell 10C074 O Course Year Master and Doctor Course O TermO 2nd term O Class day & Periodd Tue 1st
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Language Japanese O Instructor( ,

O Course Descriptiond This course involves fundamental interactions of electrons, ions and photons to atoms,
molecules and condensed matters, and practical applications for nanotechnology. Great emphases are on
fundamental mechanisms of beam-solid interactions, characterization techniques, material synthesis and
processing for quantum devices with quantum beam. Recent progress of related area of quantum beam will be also
introduced in this course.

O Gradingd Coursework will be evaluated with attendance and report on subjects.
O Course GoalsO To provide students to understand fundamental interactions in quantum science.

O Course TopicsO

Theme Class number of De&rlp“on

times

I nteractions between quantum beams and solids are described with various

I nteractions between .. . . . .
formulas. Collisions with nucleus, electronic excitation, defect formation and

quantum beams and 7 ] i o ) ]
energy loss will be discussed and related scientific topics, such as discovery of

solids ) .
electron will be introduced.

The interactions of quantum beam are widely used for various applications.

o Material processing and analysis with quantum beams are essentia in
Applications of . . .
7 nanotechnology and quantum beams are also important for diagnostics of
guantum beams i . o ; o .
diseases and cancer therapy in medical field. Practical applications will be
presented with recent progress and challenges.

Final examination Evaluation will be given by the contents of the reports and quizzes of the

and report subjects leaned in this course.

O TextbookO lon-Solid Interactions. Fundamentals and A pplications (Cambridge Solid State Science Series) M.
Nastasi, J. Mayer, J. Hirvonen

O Textbook(supplemental) O

O Prerequisite(s)0 Solid state physics, Quantum mechanics(beginner’ ), Electromagnetism
O Independent Study Outside of Class(

0 Web Sites

0O Additiona Informationd
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Nucl ear Enginee

10C013

Nuclear Materials
goood

O Codell 10C013 O Course Yeard Master and Doctor Course O TermO 1st term O Classday & Periodd Tue 1st
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Languagel Japanese O Instructord Takagi Ikuji

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

Overview of nuclear reactors (nuclear fission and its control), Nuclear fuel
Fission Reactor (abundance of U-235, isotope enrichment, fission cross section), Cladding
Materials materials (Zr-based alloys, hydrogen embrittlement), Control materials,
Moderating materials, Cooling materias, Structural materials
Brief history of nuclear fusion, Structural materials (radioactivation, irradiation

Fusion Reactor ] ] , N i
4 damage), Coil materials, Blanket materials (tritium breeding, fuel cycle),

Materials ) _ : . e
Plasma-facing material s (divertor, hydrogen recycling, tritium inventory)
Recent Topics 5
Feedback 1
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web Sites

0 Additiona Informationd
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Nucl ear Engineering

10C014

Nuclear Fuel Cycle 1
gooooooooo

0 Codell 10C014 O Course Year Master and Doctor Course O Term 1st term O Classday & Periodd Wed 1st
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Language Japanese O Instructord Takayuki SASAKI, Taishi KOBAYASHI

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
Introduction 1

Nuclear fuel 3

Actinide chemistry 3

Disposa

management N

Decomissioning 1

Recent topics 2

Support 1

O Textbook[

O Textbook(supplemental)

O Prerequisite(s)Od

O Independent Study Outside of ClassO
0 Web SitesD

0 Additional Information
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Nucl ear Enginee

10C017
Radiation Physics and Engineering
goooooo

0 Codell 10C017 O Course Year Master and Doctor Course O TermO 1st term O Classday & Periodd Fri 3rd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
3
5
2
2
2
1
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Nucl ear Engineering

10C018

Neutron Science
goood

O Codeld 10C018 0O Course Y eard Master and Doctor Course 00 TermO 1st term 0O Classday & Periodd Fri 1st
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

3

R IWIN| O

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Nucl ear Enginee

10C031

Quantum Manipulation Technology
goooono

0O Codeld 10C031 O Course Y eard Master and Doctor Course 00 TermO 1st term O Classday & Periodd Fri 1st
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

14
1

O TextbookO

U Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Nucl ear Engineering

10CO076

Fundamentals of M agnetohydr odynamics
gooooooo

O Codell 10C076 O Course Year Master and Doctor Course O TermO 1st term O Classday & Periodd Thu 2nd
O Locationd C3-Lecture Room 5 O Creditsd 2 0O Restrictiond No Restriction O Lecture Form(s)O English Lecture
O Languagel English O Instructord Tomoaki Kunugi, Sadayoshi Murakami,

O Course Descriptiond This course provides fundamental s of magnetohydrodynamics which describes the
dynamics of electrically conducting fluids, such as plasmas and liquid metals. The course covers the fundamental
equations in magnetohydrodynamics, dynamics and heat transfer of magnetofiuid in a magnetic field, equilibrium
and stability of magnetized plasmas, as well asillustrative examples.

O Gradingd Attendance and two reports

O Course Goals The students can understand fundamental's of magnetohydrodynamics which describes the
dynamics of electrically conducting fluids, such as plasmas and liquid metals. Moreover, the students will figure
out the applications of magnetohydrodynamics to the various science and engineering fields.

O Course TopicsO

Theme Class number of D%rlp“on

times

1. Introduction and Overview of Magnetohydrodynamics
2. Governing Equations of Electrodynamics and Fluid Dynamics
3. Turbulence and Its Modeling
Liquid Metal MHD 7 4. Dynamics at Low Magnetic Reynolds Numbers
5. Glimpse at MHD Turbulence & Natural Convection under B field
6. Boundary Layers of MHD Duct Flows
7. MHD Turbulence at Low and High Magnetic Reynolds Numbers
1. Introduction to Plasma MHD
2. Basic Equation of Plasma MHD
3. MHD Equilibrium
4. Axisymmetric MHD Equilibrium
5. Ideal MHD Instabilities
6. Resistive MHD Instahilities
7. MHD Wavesin Plasmas
8. Student Assessment

PlasmaMHD 8

O Textbook] Handout of the presentation will be provided at the lecture

U Textbook(supplemental )0 P. A. Davidson, “ An Introduction to Magnetohydrodynamics,” Cambridge textsin
applied mathematics, Cambridge University Press, 2001

O Prerequisite(s)0 Fundamental fluid dynamics and electromagnetics should be learned prior to attend this lecture.
O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Nucl ear Enginee

10C034

Nuclear Energy Conversion and Reactor Engineering
gooooooooo

0 Codeld 10C034 O Course Y ear() Master and Doctor Course 00 Term( 1st term O Class day & PeriodC Wed 2nd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Language] Japanese [ Instructordd KAWARA,KUNUGI,Y OKOMINE,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
3
2
3
2
4
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Nucl ear Engineering

10C037

Multiphase Flow Engineering and Its Application
gooono

O Code110C037 0 Course Y ear[Master and Doctor Coursell Term2nd term Class day & Period0Wed 2nd LocationC

O Creditsll 2 0O Restrictiond No Restriction 0O Lecture Form(s)O Lecture O Languagel Japanese

O Instructord KUNUGI, Tomoaki,Y OKOMINE, Takehiko,

O Course Descriptiond Reviewing of the fundamental definition and characteristics of multiphase flows, and to learn the
governmental equations and some modelings of the constitutive equations and the current status of the multiphase flows.
Moreover, to review and learn the fundamental definition and characteristics of particle flows, and to learn the numerical
methods to track the particle laden flows and the particle measurement method.

0 GradingO Present a summary of some papers regarding multiphase flows research by using a power point, and then
answer several questions made by lecturers. The quality of your presentation and how deep understand your subject are
the grading point.

O Course Goasd As for the multiphase flows, to learn its fluid dynamics behaviors, governing equations and numerical
methods, and finally to discuss its applications to many engineering fields.

O Course Topics

Theme C'&t?:lb“ of Description
What's the multiphase ) L L .
flows? 1 To review the definitions and fundamental characteristics of multiphase flows.
Governing equation of
gas-liquid two phase 2 To learn the governing equation of gas-liquid two phase flows
flows
Modeling of
gas-liquid two phase 2 To learn modeling of gas-liquid two phase flows and its constitutive equations
flows
Numerical methods 3 To learn the numerical methods to solve the single-phase and two-phase flows
Examples of
gas-liquid two phase 1 To show some examples of gas-liquid two phase flow analysis
flow analysis
Characteristics of , - .
) 1 Review characteristics of particle flows
particle flows
Explain variables and parameters subjected to interaction between particle and
Fundamental aspect of 1 particle and/or particle and flow. Moreover, momentum and heat exchange
particle flows between phases, i.e., to explain One-way, Two-way and Four-way coupling
numerical methods.
Explain numerical method for thermofluid including static particles like a packed
Particle methods 2 bed. Moreover, numerical methods for macroscopic and microscopic particles such
as Discrete Element Method.
M easurements of ) Review several measuring methods of particle characteristics and thermofluid
particle characteristics behaviors

O TextbookD Handouts of the presentation will be provided in the lecture.
O Textbook(supplemental )

O Prerequisite(s)C

O Independent Study Outside of Classl

O Web Sites[d

O Additiona Information
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Nucl ear Enginee

10C038

Physics of Fusion Plasma
gooooooog

0 Codeld 10C038 0O Course Y eard Master and Doctor Course 00 Term( 2nd term 0O Class day & PeriodC Wed 3rd
O Locationd C3-Lecture Room 5 O Creditsd 2 O Restrictiond O Lecture Form(s)O Lecture O Language Japanese
O Instructor( ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
1
2
2
2
1
1
3
1
1
1

O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Nucl ear Engineering

10C078

Hybrid Advanced Accelerator Engineering
goooooo

O Codell 10C078 O Course Yeard Master and Doctor Course O TermO 1st term O Class day & Periodd Wed 3rd

O Location] C3-Lecture Room 5 [0 Creditsl 2 O Restriction] No Restriction [0 Lecture Form(s)O Lecture

O Languagel Japanese O InstructorC) Y oshihiro Ishi

O Course Descriptiond Particle accelerator is essential for proceeding nuclear and particle physics but aso becomes
avery important tool for future nuclear sciences and engineering. In thislecture, a basics theory of accelerator
physics including beam optics and dynamics of the circular acceleratorsis given, and also various applications of
the accelerators are al'so presented.

0 Gradingd Reports on practical issues and subjects.

O Course Goals Thislecture aimsto learn a basic accelerator theory and to attain abilities to make a primitive

design of circular accelerator.

O Course TopicsO

Theme Class number of Deg:”pt'on

times

Hisitory and outline

of particle 1
accelerator

Basic theory of beam

dynamicsin circular 1
accelerator
Major components of

accelerators

Orbit theories of the

beam 3
Theory of radio

frequency 2
acceleration

Practice of

accelerator designing 2
Non linear beam

dynamics and others 4
Summary and check 1

the accomplishment

0 TextbookO

O Textbook(supplemental )0 S.Y .Lee, Accelerator Physics, World Scientific (1999), J.J.Livingood, Cyclic Particle
Accelerator, Van Nostland, New Y ork (1961).E.D. Courant and H.S.Snyder, Ann. Physics, 3,1(1958).

O Prerequisite(s)O

O Independent Study Outside of ClassD
O Web Sites[]

O Additional InformationO
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Nucl ear Enginee

10C080

Nuclear Reactor Safety Engineering
goooooo

0 Codeld 10C080 O Course Y ear] Master and Doctor Course 00 Term 2nd term O Class day & Periodd Tue 2nd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Language Japanese

O InstructorC Ken NAKAJMA, professor,Research Reactor Institute
Taoshihiro YAMAMOTO, associate professor, Research Reactor Institute
Jun-ichi HORI, associate professor, Research Reactor Institute

O Course Descriptiond
O GradingO
O Course GoalsO

O Course TopicsO

Theme Class number of De&rlp“on

times

1

PR low|bs

O TextbookO

O Textbook(supplemental )

O Prerequisite(s)O

O Independent Study Outside of ClassD
0 Web SitesT

0 Additional Information
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Nucl ear Engineering

10C082

Applied Neutron Engineering
goooooo

O Codell 10C082 O Course Yeard Master and Doctor Course O Term 2nd term O Class day & Period Thu 3rd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
a
0
a
a
0
a
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Nucl ear Enginee

10C047

Radiation Medical Physics
gooooooo

O Codell 10C047 O Course Year Master and Doctor Course O TermO 2nd term O Class day & PeriodO Fri 3rd

O Location] C3-Lecture Room 5 [0 Creditsl 2 O Restriction] No Restriction [0 Lecture Form(s)O Lecture

O Languagel Japanese O Instructord Y oshinori Sakurai, Hiroki Tanaka, Takushi Takata

O Course Descriptiond Medical physicsis the general term for the physics and technology which are supporting
radiation diagnosis and therapy, and particle therapy. Asit covers many different fields, the important subjects are

“ promotion for the advance of radiation therapy” and“ quality assurance for radiation therapy” . The scope of
this course isto learn the fundamental knowledge for radiation medical physics. Especially, the focusis put on the
understanding for (1) the bases of physics, biology and so on for radiation, (2) the physics for the radiations
applied to diagnosis, (3) the characteristics of radiations and particle beams applied to therapy, and (4) the quality
assurance and so on for radiation diagnosis and therapy.

O Gradingd Attendance and reports

0 Course Goals1 To learn the fundamental knowledge of medical physics, mainly for radiation physicsin diagnosis
and therapy

0 Course Topics

Theme Class number of D%rlp“on

times

Introduction to

medical physicsfor 1
radiation

Fundamental

bilology for radiation
Radiation
measurement and 2

evaluation
Physicsin radiation

diagnosis

Physicsin radiation

therapy

Quality assurance

and standard 1
dosimetry

Achievement

Assessment

O TextbookO Not specified. Handouts will be given for each topic.

O Textbook(supplemental)O F.M.Khan, “ The Physics of Radiation Therapy: Mechanisms, Diagnosis, and
Management” (Lippincott Williams & Wilkins, Baltimore, 2003)

O Prerequisite(s)0 It is recommended to attend the course, “ Radiation Measurement for Medicine” , concurrently.
O Independent Study Outside of ClassD

0 Web Sites

O Additional InformationO
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Nucl ear Engineering

10C084

Nuclear Engineering, Adv.
gooooooo

O Codeld 10C084 0O Course Y ear Master and Doctor Course 0O Term( 1st term O Classday & Periodd Thu 4th
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
13
2
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information

380



Nucl ear Enginee

10C068

Nuclear Engineering Application Experiments
gooooooog

O Codeld 10C068 0O Course Y ear] Master and Doctor Course 0O Term( 1st+2nd term 0O Class day & PeriodO

O Locationd Research Reactor Institute O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)Od Exercise
0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

1
10

O TextbookO

U Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Nucl ear Engineering

10R001

Quantum Beam Science, Adv.
goooooooo

0O Coded 10R001 O Course Y eard Doctor Course O TermO 1st term O Class day & PeriodO Fri 4th

O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
0 Languagel] Japanese [ Instructor( ,,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

O

I I Y

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Nucl ear Enginee

10R004

Quantum Physics, Adv.
goooooo

0 Codell 10R004 O Course Yeard Doctor Course O Termd 2nd term O Class day & Periodd Tue 3rd
O Locationd C3-Seminar Room d1 O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture
O Languagel Japanese O InstructorC T. Miyadera,

O Course Descriptiond We study advanced quantum theories and their applications to technologies including
guantum optics and quantum information. Keywords. Foundations of quantum theory, quantum information
theory.

O Gradingd Presentations and discussions
O Course Goals[1 We introduce recent progresses of techonogies based on quantum dynamics.

O Course Topics

Theme Class number of Deg:”pt'on

times

Quantum theories )
] o 14 We study arelevant textbook and related topics.
and their applications

Confirmation of

achievement in study

O TextbookO A relevant textbook isinstructed at the beginning of the class every year.
O Textbook(supplemental)

O Prerequisite(s)0 quantum physics

O Independent Study Outside of ClassD

O Web Sites[]

0 Additional Information
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Nucl ear Engineering

10R013

Nonlinear Physicsin Fusion Plasmas
gooooooog

0 Codell 10R013 O Course Yeard Doctor Course O Termd 1st term O Class day & PeriodO Tue 3rd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture
O Languagel English O Instructord Atsushi Fukuyama,

O Course Descriptiond This course provides a comprehensive introduction to computational modeling and
simulation of magnetically confined fusion plasmas. Topics include elements of nonlinear plasma physics,
modeling of various phenomenain fusion plasmas, computational methods in plasma physics, and integrated
simulation of fusion plasmas

O Gradingd Report in English
O Course Goals

O Course Topics

Theme casmmbere Description
Nonlinear
Phenomenain 1 Review of nonlinear phenomena in plasmas; modeling of plasmas
Plasma Physics
Nonlinear Wavesin ) Nonlinear ion acoustic waves; Korteweg de Vries equation; Soliton; Nonlinear
Plasmas Schrodinger equation
Wave-Particle Linear wave particle resonant interaction; Landau damping; Trapping in a
Interactionin 2 single wave: Nonlinear interaction with waves; Stochastic particle motion;
Plasmas Quasi-linear interaction
Wave-Wave
Interactionin 2 Parametric instability; Three-wave interaction
Plasmas
Numerical Analysis ] ] ] ) ] i ) ) ,
_ . Basics of numerical simulations; Ordinary differential equation; Partial
of Differentia 4 ) ] ] )
) differential equation; Matrix solver
Equations
Numerical . . ) i o )
i . i Numerical simulation of fusion plasmas: equilibrium, transport, heating and
Simulation of Fusion 3 . . . ) . .
o current drive, stability, energetic particles, integrated modeling
asmas

Assessment of .
] 1 Assessment of Achievement
Achievement

O TextbookD None

O Textbook(supplemental)O

O Prerequisite(s)0 Plasma Physics, Fundamental Magnetohydrodynamics, Fusion Plasma Physics, or equivalents
O Independent Study Outside of ClassO

O Web Sites

0 Additional Information
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Nucl ear Enginee

10C086

I ntroduction to Nucelar Engineering 1
gooooooo

0 Codeld 10C086 [ Course Y ear(] Master and Doctor Course 00 Term( 1st term O Class day & PeriodC Mon 2nd
O Locationd Engineering Science Depts Bldg.-101 O CreditsC 2 O Restrictiond O Lecture Form(s)O Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
7
7
1

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Nucl ear Engineering

10C087

I ntroduction to Nucelar Engineering 2
gooooooo

O Codeld 10C087 O Course Y ear] Master and Doctor Course 0O Term( 2nd term O Class day & Periodd Mon 2nd
O Locationd Engineering Science Depts Bldg.-101 O CreditsC 2 O Restrictiond O Lecture Form(s)O Lecture

0 Languagel] Japanese [ Instructor(] ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
4
9
1
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Nucl ear Enginee

10W620

Radiation M easurement for Medicine
goooooog

0O Coded 10W620 O Course Year Master and Doctor Course O Termd 2nd term O Classday & Periodd Fri 2nd
O Locationd C3-Lecture Room 5 0O Creditsdl 2 O Restrictiond No Restriction O Lecture Form(s)Od Lecture

O Languagel Japanese O Instructord Hidetsugu Tsuchida,Y oshinori Sakurai,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

Fundamentals for
Physical Effects of
Radiation
Interactions
Fundamentals for
Chemical Effects of
Radiation
Interactions
Fundamental

Quantities and Units 2
for Radiation

Radiation

Measurementsin 3
Medical Physics

Radiation Dosimetry 2
Estimation for Dose
Distribution

Techniques for

Radiation Control

and Measurement in 1
Medical Radiation

Field

Laws and Ordinances

for Radiation 1
Therapy

Check of Study
Achievement

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

O Additional InformationO
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Nucl ear Engineering

10i054
Introduction to Advanced Material Science and Technology (15 times cour se)

[0 English lectureld
0o0o000oO0o0oDOOooooDoOoisoooDomoooon

[ Code]10i054 [ Course Y earMaster and Doctor Course [ Term(1st term O Class day & PeriodFri 5th [ Location(]A2-306 [ Credits)2 0 RestrictionCINo Restriction 0 Lecture Form(s)JRelay Lecture
[ Languagel] English

O Instructor( ER Center, J. Assoc. Prof., Ryuichi Ashida

Related professors

[ Course Description 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 developments in material science are also discussed.

[0 Gradingl The average score of the best five reports is employed.

Please go to KULASIS Web site for more information.

[ Course Goalsl

[0 Course TopicsO

Theme

Description

Tumor Imaging and Therapy through
Photoirradiation

The overview of current modalities through photoirradiation as well as the preparation of tumor imaging probes is given. Tumor therapy
through photoirradiation is also shown in the lecture. (K. Miki: Dept. of Energy and Hydrocarbon Chemistry)

Carbon Nanorings

The preparation of carbon nanoringsis outlined in the lecture. The supramolecular interaction as well as the photophysical properties of carbon
nanorings is summarized. (K. Miki: Dept. of Energy and Hydrocarbon Chemistry)

Crystal Structure Analysis by Powder
X-ray Diffraction Measurement

Chemical and physical properties of amaterial is strongly related with the structure of the material. So, structure analysis is one of the most
important part in material researches. Powder X-ray diffraction analysisis powerful way to analyze the crystal structure of solid materials. We
study how to use powder X-ray diffraction analysis for material researches. (T. Yamamoto: Dept. of Energy and Hydrocarbon Chemistry)

Principles and Applications of
Fluorescenece Spectroscopy

Fluorescence spectroscopy is applied to various disciplines of science and engineering, and provides unique information of a system upon
photo-illumination. This course aims to introduce the background of fluorescence spectroscopy and practical knowledge in fluorescence
experiments. (J. Park: Dept. of Molecular Engineering)

Synthesis of Novel T -Conjugated
Molecules with Main Group Elements

The lecture will show synthesis and properties of novel Tt -conjugated molecules with main group elements, and their application as functional
materials. (T. Higashino: Dept. of Molecular Engineering)

Chemistry of Asymmetric Catalysis—
Stereosel ective Synthesis of Optically
Active Pharmaceutical Compounds

This class will outline the progress on enantioselective catalysis for the asymmetric synthesis of optically active pharmaceutical compounds
such as Herbesser, which is a blockbuster drug developed in a Japanese pharmaceutical company. (K. Asano: Dept. of Material Chemistry)

Electrical Conductivity of Conjugated
Polymers and Application to Organic
Electronics

In this class, structure and property of conjugated polymers are introduced and discussed. The discussion topics include the brief history of the
discovery of electrical conductivity of conjugated polymers, mechanism of electrical conductivity in polymer chains, representative evaluation
methods of conductivity for conjugated polymers, relationship between molecular and self-assembled structures of conjugated polymers, and
recent examples of device applications using conjugated polymers. (1. Sakurai: Dept. of Molecular Engineering)

An Introduction to Smart Shape
Changing Materials

This course will briefly introduce smart materials as awhole and will then focus specifically on the recent and very active field of smart shape
changing materials. We will explore how the design and stimuli-sensitivity of various materials can allow for materials to have planned and
useful motion. (K. Landenberger: Dept. of Polymer Chemistry)

Properties of Cementitious Materias
and the Future

CEMENT may not necessarily be an advanced material, but must surely be a forefront materia for human life and society, in the past, present
and future. Then, what are your demands to cement? (A. Hattori: Dept. of Urban Management)

Application of Electrical Discharge to
Materia and Environmental
Technology

(N. Sano: Dept. of Chemical Engineering)

Theory of Precision Cutting, Grinding,
Polishing and Related Properties of
Materias

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based optical and
communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive, aeronautics, and high-precision equipment.
Across two lectures, the machinability of materials and methods to obtain precise and smooth surfaces will be explored, aswell asthe
metrology (measuring equipment) that enables quality control and process feedback. (A. Beucamp: Dept. of Micro Engineering)

Metrology and Control Theory for
Precision Manufacturing, and
Applications

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based optical and
communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive, aeronautics, and high-precision equipment.
Across two lectures, the machinability of materials and methods to obtain precise and smooth surfaces will be explored, as well asthe
metrology (measuring equipment) that enables quality control and process feedback. (A. Beucamp: Dept. of Micro Engineering)

Fabrication of Inorganic Nanofiber by
Electrospinning

When a high voltage is applied to a polymer solution, the solution is sprayed as thread-like droplets, and turns to polymer nanofibers. This fiber
forming technique is called electrospinning. This lecture will give a brief introduction on the fabrication of nanofibers of inorganic materials
including metal oxide and carbon by electrospinning. (S. Nagamine: Dept. of Chemical Engineering)

Solid Surface Analysis, Including a
Potential Method: Tip-Enhanced
Raman Spectroscopy

Surface analytical techniques each have their own analytical volume. The students learn about the volume, and look at an issue for tip-enhanced
Raman spectroscopy, a hanoscale Raman spectroscopy, as a potential surface analytical technique. (M. Nishi: Dept. of Material Chemistry)

[ Textbook) None

[0 Textbook(supplemental )l

[0 Prerequisite(s))

[ Independent Study Outside of ClassC
[0 Web SitesD

0 Additional InformationO
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Nucl ear Enginee

10i055
Advanced Modern Science and Technology (4 times course)] English

lecturel]
DDDDDDDDD4DDDDD(DDDD)

O Codel 10i055 O Course Y eard Master and Doctor Course [0 TermO 2nd term O Class day & Period Thu 5th
O Locationd A2-306 O CreditsC 0.5 O Restrictiond No Restriction O Lecture Form(s)0 Relay Lecture O Languagel] English

O Instructor ER Center, J. Assoc. Prof., Ashida

ER Center, J Assoc. Prof., Matsumoto
ER Center, J. Assoc. Prof., Maeda
ER Center, J Assoc. Prof., Y orozu

Related professors

O Course Descriptiond 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. In addition to the understanding of each technology, the
attendances learn the importance for engineers to have multidisciplinary mind and understand the significance of engineering to
realize sustainable devel opment. Group discussions will be done for further understanding of the topics of the course.

O GradingO

0 Course GoalsO

O Course Topicsl

Theme Class number of Description

times

Computer-Aided ) ) ]
Lagrangian Meshfree Methods as New Generation Computational Tools

Anaysesfor Fluid (11 1 . ) .
) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ) ) ]

i Lagrangian Meshfree Methods as New Generation Computational Tools
Anaysesfor Fluid (11 1 . ) .
/8) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ] ) ]

. CFD in Process Systems Engineering
Anaysesfor Fluid (11 1 ) ) .
115) (O. Tonomura: Dept. of Chemical Engineering)
Computer-Aided . . ) .

i CFD in Hydraulic Engineering
Analysesfor Fluid (11 1

(K. Yorozu: ER Center)

129)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/6) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/13) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Solar Energy Conversion Using Semiconductor Photocatalysts
Energy (12/20) (M. Higashi: Dept. of Energy and Hydrocarbon Chemistry)
Utilization of Light 1 Efficiency Improvement in Solar Cells by Photonic Nano Structures
Energy (12/27) (Y. Tanaka: Photonics and Electronics Science and Engineering Center)

O Textbook None

O Textbook(supplemental )]

O Prerequisite(s)d

O Independent Study Outside of Classl

O Web Sites]

O Additional Information There are two topics, each of which consists of four lectures. Students who take '4 times course'
should select one of the topics and attend the lectures. (Students who take '8 times course' should attend the lectures of the both
topics.) Attend a course orientation held before the first lecture (Nov. 1) even if you take only the second topic.
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Nucl ear Engineering

10056
Advanced M odern Science and Technology (8 times course)] English

lecturel]
DDDDDDDDDSDDDDD(DDDD)

O Codel 10i056 0O Course Yeard Master and Doctor Course [0 TermO 2nd term O Class day & Period Thu 5th
O Locationd A2-306 O CreditsT 1 0 Restrictiond No Restriction O Lecture Form(s)O Relay Lecture O Languagel English

O Instructor ER Center, J. Assoc. Prof., Ashida

ER Center, J Assoc. Prof., Matsumoto
ER Center, J. Assoc. Prof., Maeda
ER Center, J Assoc. Prof., Y orozu

Related professors

O Course Descriptiond 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. In addition to the understanding of each technology, the
attendances learn the importance for engineers to have multidisciplinary mind and understand the significance of engineering to
realize sustainable devel opment. Group discussions will be done for further understanding of the topics of the course.

O GradingO

0 Course GoalsO

O Course Topicsl

Theme Class number of Description

times

Computer-Aided ) ) ]
Lagrangian Meshfree Methods as New Generation Computational Tools

Anaysesfor Fluid (11 1 . ) .
) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ) ) ]

i Lagrangian Meshfree Methods as New Generation Computational Tools
Anaysesfor Fluid (11 1 . ) .
/8) (A. Khayyer: Dept. of Civil and Earth Resources Engineering)
Computer-Aided ] ) ]

. CFD in Process Systems Engineering
Anaysesfor Fluid (11 1 ) ) .
115) (O. Tonomura: Dept. of Chemical Engineering)
Computer-Aided . . ) .

i CFD in Hydraulic Engineering
Analysesfor Fluid (11 1

(K. Yorozu: ER Center)

129)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/6) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Photochemistry of Organic Molecules
Energy (12/13) (T. Umeyama: Dept. of Molecular Engineering)
Utilization of Light 1 Solar Energy Conversion Using Semiconductor Photocatalysts
Energy (12/20) (M. Higashi: Dept. of Energy and Hydrocarbon Chemistry)
Utilization of Light 1 Efficiency Improvement in Solar Cells by Photonic Nano Structures
Energy (12/27) (Y. Tanaka: Photonics and Electronics Science and Engineering Center)

O Textbook None

O Textbook(supplemental )]

O Prerequisite(s)d

O Independent Study Outside of Classl

0 Web Sites]

O Additional Information There are two topics, each of which consists of four lectures. Students who take '8 times course'
should attend the lectures of the both topics. (Students who take '4 times course' should select one of the topics and attend the
lectures.)
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Nucl ear Enginee

10i046

Exercisein Practical Scientific English O
gooooooooo

O Codel] 10i046 0O Course Y ear] Master and Doctor Course [0 Term 2nd term O Class day & Period] Mon 5th
O Locationd Seminar Room at Cluster B, Katsura campus [ Credits(] 1
O Restrictiond If the number of studentsin this course reaches the enrollment limit after the web-registration, a drawing will take

place to decide who getsto be enrolled in thefirst class.
O Lecture Form(s)0 Seminar and Exercise [ Languagell English
O Instructor™ Engineering Education Research Center (M. Nishikawa), Related professors (J. Lintuluto, A. Beaucamp, C. Tassel,

K. Landenberger, M. De Zoysa)
O Course Description This course is open to al master and doctoral engineering students. The aim is to enhance students

abilities to disseminate scientific findings to awider audience in English. Throughout the course, feedback will be given to the
presenter by different instructors specialized in Engineering. The course will help students gain confidencein Oral English
presentations on scientific topics.

0 Gradingd Evaluation: 20% participation (engaging the Q& As), 10% reflection paper, 10% poster presentation, 60% oral
presentations

O Course Goalsl Throughout the course, students are expected to deliver an oral presentation about their research three times. In
each class, four or five students (depending on the total number of studentsin class) will deliver a 10-minutes oral presentation
using the visual aid in front of a small group. After each presentation, the audience, and the instructor(s) in the class will give
some meaningful feedback (5 min). In addition, each presentation will be videotaped and stored in USB memory. Students can
monitor the progress by watching own video and can write a reflection paper at the end of the course. In addition, we will have
poster presentations scheduled during the course.

0 Course Topics

Theme Class number of Description

times

A lectureis given on how to prepare an effective presentation including:

i . 1. Presenting with purpose,
Introduction: Effective ]
) 2. How to organize your message,
Presentation o
3. How to use transitional words and phrases,

4. What to do for Questions and Answers.
Here are some focal points for each round of oral presentations:

1. Organization-Presentation should be structurally organized and contains information
inlogical, interesting sequence which audience can follow,

Oral presentations 12 2. Subject Knowledge-Students should be able to demonstrate the knowledge on the
research topic with some degree of confidence,
3. Delivery: Students should be able to deliver a presentation that will merit the
audience even if the audience does not come from the same research field.

Here are some criteria for poster presentations:

1. Layout of information-The sequence of information should be logically organized
Poster presentations 2 and easy to follow,

2. Scientific knowledge-The poster should provide a content suitable for non-experts,

3. Déelivery-Students need to demonstrate knowledge and enthusiasm for their work.

O Textbook Handout materials will be supplied by the instructor.OJ
O Textbook(supplemental )0 Donovan, J. (2014). How to deliver a TED talk. Mc Graw, Hill Education.
O Prerequisite(s)0 This course is held in English. Students are expected to actively engage in class discussions.
O Independent Study Outside of Class[]
O Web Sites] None
O Additional Informationd Students who intend to join this course must attend the first class.
Office Hours: (by appointment) nishikawa.mikako7w@kyoto-u.ac.jp (Ext. 2052)
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Nucl ear Engineering

10i057

Safety and Health Engineering (4 times cour se)
ooooooo400000

O Codeld 10i057 0O Course Y eard Master and Doctor Course 00 TermO 1st term 0O Class day & Periodd Tue 4th
O Locationd C3-Lecture Room 1 0O Creditsll O Restrictiond No Restriction O Lecture Form(s)O Lecture

0 Languagel] Japanese [ Instructor(]

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
1
1
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Nucl ear Enginee

10i011

I nter national Internship in Engineering 2
gooooooooooooooo

0O Codeld 10i011 O Course Y eard Master and Doctor Course 00 TermO 1st+2nd term
O Classday & PerioddIntensive course 0 Locationd O Credits{2 O RestrictionODefined by each internship program
O Lecture Form(s)d Exercise O Languagel English

O InstructorC Faculty members in charge of educational affairs of the Global Leadership Engineering Education
Center and of the department the registrant belongs to.

O Course Descriptiond Acquisition of international skills with the training of foreign language through the
internship programs hosted by the University, the Graduate School of Engineering, or The Department the
registrant belongs to.

O Gradingd Merit rating is performed based on the presentation or the report(s) after the participation in each
internship program. Each department is responsible to identify the number of credits to be granted to the student of
the department, if the credits are included in the mandatory ones. The Global L eadership Engineering Education
Center takes the role to evaluate the creditsif the department the student belongs to deals the credits as optional
ones. The number of creditsto be earned is 1 and 2, respectively to the subjects International Internship in
Engineering 1 and 2 depending on the period and the contents of the internship program the students has
participated in.

O Course Goalsl Acquisition of international skills with the training of foreign language. Detailed objectives
should be described in each program.

O Course TopicsO

Theme Class number of Dw:rlp“on

times

. The contents to be acquired should be described in the brochure of each
Oversess Internship O i i
internship program.

A presentation by the student is required followed by discussion among

Final Presentation ad o
participants.

O Textbookd Not Applicable.
O Textbook(supplemental )T Not Applicable.

O Prerequisite(s)d Described in the application booklet for each internship program. The registrant is requested to
have enough language skills for the participation.

O Independent Study Outside of Classd Not Applicable.
O Web SitesT Not Applicable.

O Additional InformationC It is required for students to check if the internship program to participate in could be
evaluated as part of mandatory credits or not and could earn how many credits before the participation to the
department or educational program the student in enrolled. If the credit could not be treated as mandatory ones, get
in touch with the Global L eadership Engineering Education Center.
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Nucl ear Engineering

10C050

Internship M
gooooboooooooo

0 Codeld 10C050 0O Course Y eard Master Course O TermO 1st+2nd term O Classday & Periodd 0O Location
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)0 Exercise O Languagell Japanese

O InstructorC) Hidetsugu Tsuchida,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information

394



Nucl ear Enginee

10C063

Experimentsand Exerciseson Nuclear Engineering, Adv. |
gooooooooooooog

O Codeld 10C063 O Course Y ear(] Master Course 00 Termd 1st+2nd term 0O Class day & Periodd Mon 1st and 2nd
O Locationd 0O Creditsd 4 O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagel Japanese
O Instructor( ,

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
4
6
10
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Nucl ear Engineering

10C064

Experimentsand Exerciseson Nuclear Engineering, Adv. ||

goooboooboobobooo

0O Codeld 10C064 0O Course Y eard Master Course O TermO 1st+2nd term O Classday & Periodd 0O Location

O Creditsd 4 O Restrictiond No Restriction O Lecture Form(s)O Seminar O Languagell Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
4
6
10

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information

396



Nucl ear Enginee

10C089

Seminar on Nuclear Engineering A
gooooooooo

O Codeld 10C089 0O Course Y ear Master Course O TermO 1st term O Classday & Periodd O LocationO
O Creditsd 1 O Restrictiond O Lecture Form(s)O Seminar O Language Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
10
2
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Nucl ear Engineering

10C090

Seminar on Nuclear Engineering B
gooooooooo

0O Codeld 10C090 O Course Y ear Master Course O TermO 2nd term 0O Classday & Periodd 0O LocationO
O Creditsd 1 O Restrictiond O Lecture Form(s)O Seminar O Language Japanese O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
10
2
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Nucl ear Enginee

10RO17
Engineering Internship D
gooooboooooooo

O Codell 10R017 O Course Year Doctor Course O Termd 1st+2nd term O Class day & Periodd O LocationO
O Creditsd2 O RestrictionCNo Restriction O Lecture Form(s)OExercise O Languaged O InstructorddManabu Saito
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Nucl ear Engineering

10R019

Seminar on Nuclear Engineering, Adv. A
gooooooooooo

0O Codeld 10R019 0O Course Y eard Doctor Course O TermO 1st term O Classday & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languaged O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
10
2
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Nucl ear Enginee

10R021

Seminar on Nuclear Engineering, Adv. B
gooooooooooo

0 Codell 10R021 O Course Yeard Doctor Course O Termd 2nd term O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languaged O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
10
2
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Nucl ear Engineering

10R023

Seminar on Nuclear Engineering, Adv. C
gooooooooooo

O Codeld 10R023 0O Course Y ear Doctor Course O TermO 1st term O Classday & Periodd O LocationOd
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languaged O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
10
2
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Nucl ear Enginee

10R025

Seminar on Nuclear Engineering, Adv. D
gooooooooooo

0O Codeld 10R025 [ Course Y ear Doctor Course O TermO 2nd term 0O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languaged O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
10
2
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Nucl ear Engineering

10R027

Seminar on Nuclear Engineering, Adv. E
gooooooooooo

0O Coded 10R027 0O Course Y eard Doctor Course O TermO 1st term O Classday & Periodd O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languaged O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
10
2
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Nucl ear Enginee

10R029

Seminar on Nuclear Engineering, Adv. F
gooooooooooo

0O Coded 10R029 O Course Y ear Doctor Course O TermO 2nd term 0O Classday & Periodd 0O LocationO
O Creditsd 2 O Restrictiond O Lecture Form(s)O Seminar O Languaged O Instructord ,

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
2
10
2
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Materials Science

Non-ferrous extractive metallurgy, Adv.

goooogon

Engineering

10C209

O Codeld 10C209 0O Course Y eard Master and Doctor Course 00 TermO 1st term 0O Class day & Periodd Fri 2nd

O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)d Lecture O Languagel Japanese O Instructord ,,

O Course Descriptiond
O GradingO
O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
3
1
1
2
1
a
2
1
2
1

O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Materials Science

10C210

Material and Chemical Information Analysis
goooono

0 Codell 10C210 O Course Y eard Master and Doctor Course O TermO 2nd term O Class day & Period Tue 2nd
O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction
O Lecture Form(s)Od Lecture O Languagell Japanese O Instructord Jun Kawai

O Course Descriptiond Lectures on data processing methods such as Fourier transform and smoothing of measured
data, SO standards for chemical analysis, detection limits, standard deviation of measured data.calculations.

O Gradingd By reports

O Course Goals( To get skillsto extract information from data measured by the students by themselves during the
research in graduate school.

O Course Topics

Theme camnmbere Description
o Central limit theorem, generating functions, Gaussian distribution, standard
Central limit theorem 2 o
deviation.
Sampling and 1 Limit of detection, the error of the first kind, second kind, 1SO standard of
precision analytical chemistr.
Smoothing 2 Liest square method, Savitzky-Golay method, peak deconvolution,
) Fourier transform, convolution, deconvolution, smoothing by Fourier
Fourier transform 2
transfom.
Entropy 2 Akaike's information criteria, spline function, Tsallis entropy.
Difference between
1 Laplace transform.
heat and temperature
Canonica ensamble 1
Green function and o i ) o ]
i i Similarity between Schrodinger equation and diffusion equation.
density matrix
Materias informatics 1
Feedback 1

O Textbookd not used.

O Textbook(supplemental )0 Y. Gohshi (ed.) Instrumentation Chemistry, Shoukoudo (1997).
O Prerequisite(s)[] not needed.

O Independent Study Outside of ClassO

0O Web Sitesll www.process.mtl.kyoto-u.ac.jp

0 Additional Information
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Materials Science

Engineering

10C214

Microstructure, solidification and crystal growth

goooogooo

O Codeld 10C214 0O Course Y eard Master Course O TermO 1st term O Class day & Periodd Mon 2nd

O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)O Lecture O Languagell Japanese O Instructord Hideyuki Y asuda, Y oshitaro Nose

O Course Descriptiond
O GradingO
O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
6-7
6-7
1
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Materials Science

10C267

Ceramic Materials Science
gooooooon

0 Codeld 10C267 O Course Y ear(l Master and Doctor Course 00 Termd 2nd term 0O Class day & PeriodT Thu 2nd
O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction
O Lecture Form(s)Od Lecture O Languagell Japanese O Instructord |. Tanakaand A. Seko

O Course Descriptiond This lecture covers the mechanical, optical, and electronic properties of ceramics, their
microscopic mechanisms, and fundamental knowledge required for the design of ceramics. Applications of
advanced experimental and theoretical approachesto ceramic research are also discussed.

O Gradingd Evaluations are made based on the examination or reports.

0 Course Goals[1 Systematic understanding of the properties of ceramics on macroscopic and microscopic scales
and learning approaches to the issues in ceramic research.

O Course Topics

Theme casmmbere Description
Introduction to _ . . — :
) 2 Overview of the history and commercial applications of ceramics.

ceramics
Fundamentals of ceramics such as crystal structure, electronic structure, and

Fundamentals of 4 thermodynamical properties. The atomic and electronic structure of point

ceramics defects, surfaces, grain boundaries, and their impacts on the properties of
ceramics.

Structural ceramics 2 Mechanical properties of ceramics.

i Ceramics for energy applications and their understanding from the viewpoint

Energy ceramics 2 ) i
of the atomic and electronic structure.

Ontical and Optical and electronic properties of ceramics for laser and electronic device

ical an
P 4 applications and their understanding from the viewpoint of the atomic and

electronic ceramics )
€electronic structure.

Assessment of
mastery of the course 1 The mastery of the course content is assessed.
content

O TextbookO

O Textbook(supplemental)O Y et-Ming Chiang et al., Physical Ceramics (John Wiley & Sons)
O Prerequisite(s)O

O Independent Study Outside of ClassO

O Web Sites

0 Additional Information
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Materials Science and Engineering

10C263

Physical Propertiesof Crystals Adv.
goooooo

O Codell 10C263 O Course Y ear] Master and Doctor Course O TermO 2nd term O Class day & Periodd Wed 2nd
O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)Od Lecture O Languagell Japanese O Instructord Haruyuki Inui, Kyosuke Kishida,

O Course Descriptiond Properties of crystals are generally

O GradingO

O Course Goalsll

O Course TopicsO

Theme Class number of De&”p“on

times

1

RINIR[(RPIRIRPRIRPRIRIR[R|R|R

O TextbookO

U Textbook(supplemental)O

O Prerequisite(s)0

O Independent Study Outside of ClassD
0 Web SitesD

0 Additional Information
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Materials Science

10C271

Magnetism and magnetic materials
goon

0 Codell 10C271 O Course Y ear] Master and Doctor Course O TermO 2nd term O Class day & Periodd Mon 2nd
O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)O Lecture O Languagell Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
1
1
4
2
3
1
1
1
1

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Materials Science and Engineering

10C286

Atomic-molecular scale engineering
gooooooo

O Codeld 10C286 [0 Course Y ear Master Course O TermO 2nd term 0O Class day & Periodd Fri 2nd
O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)O Lecture O Languagell Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
4
5
5
O Textbook

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of ClassD
O Web Sites[]

0 Additional Information
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Materials Science

10C288

Microstructuretheory and structure evaluation
gooooooooo

O Codell 10C288 0 Course Yeard Master and Doctor Course O Term 1st term O Classday & Period Tue 2nd
O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)O Lecture O Languagell Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
1
2
3
3
2
4
O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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and



Materials Science and Engineering

10C289

Advanced Structural Metallic Materials
goooooog

O Codell 10C289 O Course Year Master and Doctor Course O TermO 1st term O Classday & Periodd Thu 2nd
O Locationd Engineering Science Depts Bldg.-101 O CreditsC 2 O Restrictiond No Restriction
O Lecture Form(s)Od Lecture O Languagell Japanese O Instructord Akinobu Shibata, Nobuhiro Tsuji

O Course Descriptiond Structural metallic materias, in particular steels, achieve their various mechanical
properties based on microstructural control in micro and nano scales. This lecture treats mainly steels, and explains
the mechanism of microstructure formation by solid state reactions (phase transformation / precipitation /
recrystallization), and relationship between microstructure and mechanical properties. Moreover, the lecture
introduces the new metallurgy for developing microstructural control methodology.

O Gradingd Evaluations are made based on attendance and report

O Course Goals Understanding the microstructure formation mechanism by phase transformation / precipitation /
recrystallization, and acquiring the knowledge for improvement of mechanical properties through microstructural
control in micro and nano scales.

O Course TopicsO

Theme casnmbe Description
Introduction 1 Overview of the lecture
Formation 1. Iron and Steel, 2. Phase diagram of steel, 3. Diffusional phase
mechanism of 8 transformation, 4. Diffusionless phase transformation (martensitic
microstructure transformation), 5. Precipitation, 6. Recrystallization
Microstructural 5 1. Relationship between microstructure and mechanical properties, 2.
control methodology Thermomechanical processing, 3. New metallurgy for microstructural control
1

O TextbookO Materials will be distributed.
O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO

O Web Sites

0 Additional Information
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Materials Science

10C290

Electrochemistry for Materials Processing,
gooooooo

0O Codeld 10C290 0O Course Y ear Master Course O TermO 1st term O Class day & Periodd Wed 2nd

O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)Od Lecture O Languagell Japanese O Instructord Kuniaki MURASE,Kazuhiro FUKAMI,
O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme Clsnumbor Description
Modern

electroplating N
Thermodynamics of
electrodeposition ?
Corrosion

engineering and 4
anodization

Semiconductor 5
electrochemistry

Advanced materias
electrochemistry ?
Self-assessment of 1

achievement

O TextbookO No textbook is required for this course.

O Textbook(supplemental) O

O Prerequisite(s)0 Knowledge of fundamental electrochemistry and chemical thermodynamics are required.
O Independent Study Outside of Class(

O Web SitesD) Not available

0O Additiona Informationd Not available
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Materials Science and Engineering

10i054
Introduction to Advanced Material Science and Technology (15 times cour se)

[0 English lectureld
0o0o000oO0o0oDOOooooDoOoisoooDomoooon

[ Code]10i054 [ Course Y earMaster and Doctor Course [ Term(1st term O Class day & PeriodFri 5th [ Location(]A2-306 [ Credits)2 0 RestrictionCINo Restriction 0 Lecture Form(s)JRelay Lecture
[ Languagel] English

O Instructor( ER Center, J. Assoc. Prof., Ryuichi Ashida

Related professors

[ Course Description 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 developments in material science are also discussed.

[0 Gradingl The average score of the best five reports is employed.

Please go to KULASIS Web site for more information.

[ Course Goalsl

[0 Course TopicsO

Theme

Description

Tumor Imaging and Therapy through
Photoirradiation

The overview of current modalities through photoirradiation as well as the preparation of tumor imaging probes is given. Tumor therapy
through photoirradiation is also shown in the lecture. (K. Miki: Dept. of Energy and Hydrocarbon Chemistry)

Carbon Nanorings

The preparation of carbon nanoringsis outlined in the lecture. The supramolecular interaction as well as the photophysical properties of carbon
nanorings is summarized. (K. Miki: Dept. of Energy and Hydrocarbon Chemistry)

Crystal Structure Analysis by Powder
X-ray Diffraction Measurement

Chemical and physical properties of amaterial is strongly related with the structure of the material. So, structure analysis is one of the most
important part in material researches. Powder X-ray diffraction analysisis powerful way to analyze the crystal structure of solid materials. We
study how to use powder X-ray diffraction analysis for material researches. (T. Yamamoto: Dept. of Energy and Hydrocarbon Chemistry)

Principles and Applications of
Fluorescenece Spectroscopy

Fluorescence spectroscopy is applied to various disciplines of science and engineering, and provides unique information of a system upon
photo-illumination. This course aims to introduce the background of fluorescence spectroscopy and practical knowledge in fluorescence
experiments. (J. Park: Dept. of Molecular Engineering)

Synthesis of Novel T -Conjugated
Molecules with Main Group Elements

The lecture will show synthesis and properties of novel Tt -conjugated molecules with main group elements, and their application as functional
materials. (T. Higashino: Dept. of Molecular Engineering)

Chemistry of Asymmetric Catalysis—
Stereosel ective Synthesis of Optically
Active Pharmaceutical Compounds

This class will outline the progress on enantioselective catalysis for the asymmetric synthesis of optically active pharmaceutical compounds
such as Herbesser, which is a blockbuster drug developed in a Japanese pharmaceutical company. (K. Asano: Dept. of Material Chemistry)

Electrical Conductivity of Conjugated
Polymers and Application to Organic
Electronics

In this class, structure and property of conjugated polymers are introduced and discussed. The discussion topics include the brief history of the
discovery of electrical conductivity of conjugated polymers, mechanism of electrical conductivity in polymer chains, representative evaluation
methods of conductivity for conjugated polymers, relationship between molecular and self-assembled structures of conjugated polymers, and
recent examples of device applications using conjugated polymers. (1. Sakurai: Dept. of Molecular Engineering)

An Introduction to Smart Shape
Changing Materials

This course will briefly introduce smart materials as awhole and will then focus specifically on the recent and very active field of smart shape
changing materials. We will explore how the design and stimuli-sensitivity of various materials can allow for materials to have planned and
useful motion. (K. Landenberger: Dept. of Polymer Chemistry)

Properties of Cementitious Materias
and the Future

CEMENT may not necessarily be an advanced material, but must surely be a forefront materia for human life and society, in the past, present
and future. Then, what are your demands to cement? (A. Hattori: Dept. of Urban Management)

Application of Electrical Discharge to
Materia and Environmental
Technology

(N. Sano: Dept. of Chemical Engineering)

Theory of Precision Cutting, Grinding,
Polishing and Related Properties of
Materias

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based optical and
communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive, aeronautics, and high-precision equipment.
Across two lectures, the machinability of materials and methods to obtain precise and smooth surfaces will be explored, aswell asthe
metrology (measuring equipment) that enables quality control and process feedback. (A. Beucamp: Dept. of Micro Engineering)

Metrology and Control Theory for
Precision Manufacturing, and
Applications

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based optical and
communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive, aeronautics, and high-precision equipment.
Across two lectures, the machinability of materials and methods to obtain precise and smooth surfaces will be explored, as well asthe
metrology (measuring equipment) that enables quality control and process feedback. (A. Beucamp: Dept. of Micro Engineering)

Fabrication of Inorganic Nanofiber by
Electrospinning

When a high voltage is applied to a polymer solution, the solution is sprayed as thread-like droplets, and turns to polymer nanofibers. This fiber
forming technique is called electrospinning. This lecture will give a brief introduction on the fabrication of nanofibers of inorganic materials
including metal oxide and carbon by electrospinning. (S. Nagamine: Dept. of Chemical Engineering)

Solid Surface Analysis, Including a
Potential Method: Tip-Enhanced
Raman Spectroscopy

Surface analytical techniques each have their own analytical volume. The students learn about the volume, and look at an issue for tip-enhanced
Raman spectroscopy, a hanoscale Raman spectroscopy, as a potential surface analytical technique. (M. Nishi: Dept. of Material Chemistry)

[ Textbook) None

[0 Textbook(supplemental )l

[0 Prerequisite(s))

[ Independent Study Outside of ClassC
[0 Web SitesD

0 Additional InformationO
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Materials Science and

10C273

Social Core Advanced Materials|
gooooooon

0O Codeld 10C273 0O Course Y ear] Master and Doctor Course 00 TermO 1st term O Class day & Periodd Tue 4th
O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)O Lecture O Languagell Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Materials Science and Engineering

10C275

Social Core Advanced M aterials [0 O
gooooooog

0O Codeld 10C275 0O Course Y eard Master and Doctor Course 00 TermO 2nd term O Class day & Period] Tue 4th
O Locationd Engineering Science Depts Bldg.-112 0O CreditsC 2 O Restrictiond No Restriction

O Lecture Form(s)O Lecture O Languagell Japanese O Instructord

O Course Descriptiond

O GradingO

O Course Goalsll

O Course TopicsO

Theme cmt::r;ber of Description
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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Materials Science

10C277

Internship M for Materials Science & Engineering
gooooooooooooog

0O Codeld 10C277 0O Course Yeard Master Course O TermO 1st+2nd term O Classday & Periodd 0O Location
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Exercise O Languagel Japanese O Instructord ,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
13
1

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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and



Materials Science

Engineering

10C251

Seminar on Materials Science and Engineering A

goooooooo

0 Codeld 10C251 0O Course Year Master Course O TermO 1st term O Class day & PeriodO Tue 4th O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
1
12
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Materials Science

10C253

Seminar on Materials Science and Engineering B

goooooooo

0O Codeld 10C253 O Course Y ear(] Master Course 00 Termd 2nd term O Class day & Period Tue 4th O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
1
12
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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and



Materials Science

Engineering

10C240

Laboratory & Seminar in Materials Science and Engineering, Adv. [

goooooobooobgon

0 Codel110C240 0O Course Y ear(d Master Course O Term 1st+2nd term O Class day & Period Tue and Thu, 3ed

O Locationd O Creditsd 4 O Restrictiond 0O Lecture Form(s)O Seminar and Exercise O Languagel Japanese

O Instructor( ,

O Course Descriptiond
O GradingO

O Course Goalsll

O Course TopicsO

T heme Cl&trr:r:sber of DeSCI’ | pt' on
5
5
10

O TextbookO

O Textbook(supplemental) O

O Prerequisite(s)O

O Independent Study Outside of ClassO

O Web Sites[]

0 Additional Information
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Materials Science

10C241

Laboratory & Seminar in Materials Science and Engineering, Adv.l|
gooooobooooon

0 Codeld 10C241 0O Course Yeard Master Course O TermO 1st+2nd term O Classday & Periodd 0O Location
O Creditsd 4 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
5
5
10

0 TextbookO

O Textbook(supplemental)O

O Prerequisite(s)O

O Independent Study Outside of ClassO
O Web Sites

0 Additional Information
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and



Materials Science

Engineering

10R241

Seminar on Materials Science and Engineering, Adv. B

goooooobooo

0 Codeld 10R241 0O Course Y eard Doctor Course O TermO 1st term O Classday & Periodd O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
1
12
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Materials Science

10R242

Seminar on Materials Science and Engineering, Adv. B
goooooooood

0 Codell 10R242 0 Course Year Doctor Course O Termd 2nd term O Classday & Periodd 0O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
1
12
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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and



Materials Science

Engineering

10R243

Seminar on Materials Science and Engineering, Adv. C

goooooobooo

0O Codeld 10R243 [ Course Y eard Doctor Course O TermO 1st term O Classday & Periodd O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
1
12
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Materials Science

10R244

Seminar on Materials Science and Engineering, Adv. D
goooooooood

0 Codell 10R244 O Course Year Doctor Course O Termd 2nd term O Classday & Periodd 0O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
1
12
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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and



Materials Science

Engineering

10R245

Seminar on Materials Science and Engineering, Adv. E

goooooobooo

0O Codeld 10R245 0O Course Y eard Doctor Course O TermO 1st term O Classday & Periodd O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
1
12
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Materials Science

10R247

Seminar on Materials Science and Engineering, Adv.A O F
goooooooood

0 Codell 10R247 O Course Year Doctor Course O Termd 2nd term O Classday & Periodd 0O LocationO

O Creditsd 2 O Restrictiond O Lecture Form(s)d Seminar and Exercise O Languagel Japanese O Instructord ,
O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme CIa&;:r:Sber of DeSCI’ | ptlon
1
1
12
1
0 TextbookO

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Materials Science and Engineering

10i052

Frontiersin Modern Scinece and Technology (12H cour se)
00o00o0o0oOo0obOopDoobOoboooo12H0000

0O Codeld 10i052 0O Course Yeard Doctor Course O Term0 First term/Spring term

O Classday & Periodd Intensive (Saturday, Jun.-Jul) O Locationd B-Cluster 2F Seminar Room O Creditsd 1
O Restrictiond Student number will be limited. O Lecture Form(s)O Intensive Lecture O Languagell Japanese
O InstructorC) GL center: J.Assoc. Tanaka, Matsumoto, Ashida, Maeda and Related professors

O Course Descriptiond This course provides lectures and panel discussions by lecturersinside and outside the
campus who have a remarkable achievement in engineering and are active as international leaders.

0 Gradingd 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.

O Course Goalsll This course cultivates the ability to develop familiar problem consciousness into a big concept
through utilizing the materials of advanced fieldsin 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.

0 Course TopicsO

Theme cmnmoe Description
Topic 1 2 Detail will be announced later
Topic 2 2 Detail will be announced later
Topic 3 2 Detail will be announced later
Topic 4 2 Detail will be announced later

O TextbookO Course materials will be provided.
O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of Class(

0 Web SitesD

0 Additional Informationd
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Materials Science

10C292

| nter national Standards
gooooooon

0 Coded 10C292 O Course Y ear( Master and Doctor Course

O TermO Thislecture is not open for this year (2018). O Classday & Periodd Fri 3rd O Locationd O Creditsd 2
O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell Japanese

O InstructorC) Jun Kawai, Professor, Department of Materials Science and Engineering

O Course Descriptiond See the Japanese page.

O GradingO

O Course Goalsll

0 Course TopicsO

Theme Clas;l::r;ber of Description
1
1
1
1
1
1
3
1
4
1

O TextbookO

O Textbook(supplemental)

O Prerequisite(s)0

O Independent Study Outside of Class(
0 Web SitesD

0 Additional Informationd
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Materials Science and Engineering

10i010

I nter national Internship in Engineering 1
gooooooooooooooo

O Codeld 10i010 O Course Y eard Master and Doctor Course 00 TermO 1st+2nd term
O Classday & Perioddintensive course 0 Locationd O CreditsT1 O RestrictionODefined by each internship program
O Lecture Form(s)d Exercise O Languagel English

O InstructorC Faculty members in charge of educational affairs of the Global Leadership Engineering Education
Center and of the department the registrant belongs to.

O Course Descriptiond Acquisition of international skills with the training of foreign language through the
internship programs hosted by the University, the Graduate School of Engineering, or The Department the
registrant belongs to.

O Gradingd Merit rating is performed based on the presentation or the report(s) after the participation in each
internship program. Each department is responsible to identify the number of credits to be granted to the student of
the department, if the credits are included in the mandatory ones. The Global L eadership Engineering Education
Center takes the role to evaluate the creditsif the department the student belongs to deals the credits as optional
ones. The number of creditsto be earned is 1 and 2, respectively to the subjects International Internship in
Engineering 1 and 2 depending on the period and the contents of the internship program the students has
participated in.

O Course Goalsl Acquisition of international skills with the training of foreign language.

O Course TopicsO

Theme Class number of De&rlp“on

times

The contents to be acquired should be described in the brochure of each
internship program.
A presentation by the student is required followed by discussion among

Oversess Internship O

Final Presentation ad o
participants.

O Textbook Not Applicable
O Textbook(supplemental)[1 Not Applicable

O Prerequisite(s)d Described in the application booklet for each internship program. The registrant is requested to
have enough language skills for the participation.

O Independent Study Outside of Class] Not Applicable
O Web Sitest Not Applicable

O Additional InformationC It is required for students to check if the internship program to participate in could be
evauated as part of mandatory credits or not and could earn how many credits before the participation to the
department or educational program the student in enrolled. If the credit could not be treated as mandatory ones, get
in touch with the Global Leadership Engineering Education Center.
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Materials Science

10i011

I nter national Internship in Engineering 2
gooooooooooooooo

0O Codeld 10i011 O Course Y eard Master and Doctor Course 00 TermO 1st+2nd term
O Classday & PerioddIntensive course 0 Locationd O Credits{2 O RestrictionODefined by each internship program
O Lecture Form(s)d Exercise O Languagel English

O InstructorC Faculty members in charge of educational affairs of the Global Leadership Engineering Education
Center and of the department the registrant belongs to.

O Course Descriptiond Acquisition of international skills with the training of foreign language through the
internship programs hosted by the University, the Graduate School of Engineering, or The Department the
registrant belongs to.

O Gradingd Merit rating is performed based on the presentation or the report(s) after the participation in each
internship program. Each department is responsible to identify the number of credits to be granted to the student of
the department, if the credits are included in the mandatory ones. The Global L eadership Engineering Education
Center takes the role to evaluate the creditsif the department the student belongs to deals the credits as optional
ones. The number of creditsto be earned is 1 and 2, respectively to the subjects International Internship in
Engineering 1 and 2 depending on the period and the contents of the internship program the students has
participated in.

O Course Goalsl Acquisition of international skills with the training of foreign language. Detailed objectives
should be described in each program.

O Course TopicsO

Theme Class number of Dw:rlp“on

times

. The contents to be acquired should be described in the brochure of each
Oversess Internship O i i
internship program.

A presentation by the student is required followed by discussion among

Final Presentation ad o
participants.

O Textbookd Not Applicable.
O Textbook(supplemental )T Not Applicable.

O Prerequisite(s)d Described in the application booklet for each internship program. The registrant is requested to
have enough language skills for the participation.

O Independent Study Outside of Classd Not Applicable.
O Web SitesT Not Applicable.

O Additional InformationC It is required for students to check if the internship program to participate in could be
evaluated as part of mandatory credits or not and could earn how many credits before the participation to the
department or educational program the student in enrolled. If the credit could not be treated as mandatory ones, get
in touch with the Global L eadership Engineering Education Center.
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Materials Science and Engineering

10i049

Project Management in Engineering
goooooooooooooooooono

0 Codel] 10i049 O Course Y ear] Master and Doctor Course 0 TermO 1st term O Classday & PeriodO Fri 4th O Location(] A2-308 O CreditsC 2

0 Restriction0 No Restriction O Lecture Form(s)U Lecture O Languagel English

O Instructord GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Yorozu
Assoc.Prof. Lintuluoto, J. Assoc. Prof. Tanaka

0 Course DescriptionO 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 projects. Also, visiting lecturers from industry and public works provide management insights of actual engineering
projects.

0 GradingO Evaluated by assignments (project report exercise) and class contribution

0 Course Goals This course will help students gain a fundamental 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 courseis followed with the course Seminar on Project Management in Engineering. in
the second semester.

0 Course TopicsC

Theme Class number of Description
times
. 4/13 (Matsumoto)
Guidance 1 .
Course guidance
Special lecture by 1 4/20 (Inaoka(JICA) @A 2-306)
extramural instructor 1 Project management in the case of Japanese ODA
. . 4/27 (Maeda)
Introduction to project . ’
1 Introduction to project management
management }
Project phases
Tools for project 1 5/11 (Lintuluoto)
management | Toolsfor project management, cost, and cash flows |
Tools for project 1 5/18 (Lintuluoto)
management |1 Tools for project management, cost, and cash flows |
Toolsfor project 1 5/25 (Lintuluoto)
management |11 Toolsfor project management, cost, and cash flows 11
] . 6/1 (Ashida)
Project scheduling | 1 ) .
Project scheduling |
} . 6/8 (Ashida)
Project scheduling 1 1 ) .
Project scheduling 11
) 6/15 (Tanaka)
Leadership | 1 .
Leadership |
. 6/22 (Tanaka)
Leadership 11 1 .
Leadership I
. 6/29 (Matsumoto)
Risk management | 1 .
Risk management |
) 7/6 (Matsumoto)
Risk management |1 1 .
Risk management I
Environmental Impact 1 7/13 (Y orozu)
Assessment Environmental Impact Assessment
Special lecture by 1 7/20 (Kumagai (JGC CORPORATION))
extramural instructor 2 To be announced
7127 (Matsumoto)
Feedback 1
Feedback

0 TextbookD Course materials will be provided.

O Textbook(supplemental)d 1. Lock, Dennis. Project Management. 10th edition. Gower Publishing Ltd.
20 Cleland, David L., and Lewis R. Ireland. Project Management. 5th edition. McGraw-Hill Professional
3. Roger Miller and Donald R. Lessard. The strategic management of large engineering projects, Shaping Institutions, Risks, and Governance, The MIT
Press

0 Prerequisite(s)0 No pre-requisite

O Independent Study Outside of Class[

0 Web Sites[] The web-site is opened in the home page of the GL education center.

0 Additional Information



Materials Science

10i059

Exer cise on Project Management in Engineering
gooooooooooobobooooooooo

0O Codeld 10i059 0O Course Y ear Master and Doctor Course 00 TermO 2nd term
O Classday & Periodd Friday 4th period and 5th period O LocationO B-Cluster 2F Seminar Room [0 Credits(] 2
0 Restrictiond Student number will be limited. O Lecture Form(s)O Seminar O Language English

O Instructor]  GL center: J. Assoc. Prof. Matsumoto, Ashida, Maeda, Y orozu
Assoc.Prof. Lintuluoto

O Course Descriptiond In this course, students will apply the engineering know-how and the skills of management,
and group leadership 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 a few intermediate discussions. A written report will be
required.

O Gradingd Report, class activity, presentation

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

O Course TopicsO

Theme camn e Description
10/5
) Introduction to Exercise on Project Management in Engineering
Guidance 1 ) ) ] ]
Lecture on tools for the Project management in engineering
Practice
Each project team may freely schedule the group works within given time
Teamwork 7 . _ ) . .
frame. The course instructors are available if any need is required.
Mid-term _ ) _ )
. 1 Each project team will have a mid-term presentation.
presentation
Some lectures will be provided, such as Leadership structuring, Risk
Lecture & Teamwork 2 Management, and Environmental Impact Assessment, depending on projects
you propose.
Presentation 1 Each project team will have a presentation based on its proposed project.

O TextbookO Course materials will be provided.

O Textbook(supplemental )0 Will be informed if necessary.

O Prerequisite(s)0 Fundamental skills about group leading and communication, scientific presentation.
O Independent Study Outside of Class(

O Web Sites The web-site will be opened in the home page of the GL education center.

O Additional InformationC] The number of students may be restricted. Students are requested to check in advance
whether the credit from this course will be accepted as a graduation requirement for their department.
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and



El ectrical Engineering

10C643

Advanced Experimentsand Exercisesin Electrical Engineering 0 , O

oooobooobobooo

0O Codeld 10C643 0O Course Year Master 1st 00 TermO 1st+2nd term O Classday & Periodd O LocationOd

O Creditsd 4 O Restrictiond O Lecture Form(s)O 0O Languaged O InstructorOd

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

30

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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El ectrical

10C646

Advanced Experimentsand Exercisesin Electrical Engineering |1

oooobooobobooo

0O Codeld 10C646 0O CourseYeard Master Course O TermO 1st+2nd term O Classday & Periodd 0O Location

O Creditsd 4 O Restrictiond O Lecture Form(s)O 0O Languaged O InstructorOd

O Course Descriptiond
O GradingO
O Course Goals

O Course TopicsO

Theme Class number of

times

Description

30

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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Engi ne



El ectrical Engineering

10R610

Advanced Electrical Engineering Seminar
gooooooooo

0 Codeld 10R610 0O Course Yeard Doctor Course O TermO 1st+2nd term O Classday & Periodd 0O Location
O Creditsd 4 O Restrictiond O Lecture Form(s)O 0O Languagel O Instructor

O Course Descriptiond

O GradingO

O Course Goals

O Course TopicsO

Theme Classnumber of Description

times

30

O Textbook™

O Textbook(supplemental) O

O Prerequisite(s)0

O Independent Study Outside of Class(
O Web Sites]

0O Additiona Informationd
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El ectrical Engi ne

10C628

State Space Theory of Dynamical Systems
goooono

0 Codeld 10C628 0O Course Y eard Master Course O TermO 1st term O Class day & Period0 Wed 3rd O LocationO
O Creditsd 2 O Restrictiond No Restriction O Lecture Form(s)O Lecture O Languagell Japanese or English
O InstructorC T. Hagiwara, Y. Ebihara

O Course Descriptiond The course deals with the dynamical system theory based on linear time-invariant state
equations. It covers such topics as state equations, controllability and observability, mode decomposition and its
relevance to controllability/observability, stability of dynamical systems, and the Kalman canonical
decomposition.

O Gradingd The grading will be based on the exam.

O Course Goals To acquire the knowledge on the basic theory for linear system analysis by means of state
equations.

O Course TopicsO

Theme csmmbere Description

feedback systems 3 fundamentals of state equations, their relationship to transfer functions and
and state equations block diagram representations
responses of linear 5 state transition matrices, egquivalence transformation of systems, mode
systems decomposition and Lyapunov stability

controllability and observability, mode decomposition and its relevance to
controllability and 56 controllability/observability, controllable subspace and unobservable subspace,
observability and the Kalman canonical decomposition; Checking degrees of understanding

of al the lecture topics closes the class.

O TextbookO

O Textbook(supplemental)

O Prerequisite(s)0 classical control theory (in terms of transfer functions), linear algebra and calculus
O Independent Study Outside of ClassO

O Web SitesO

O Additional InformationC Handouts will be given at the class.
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El ectrical Engineering

10C604

Applied Systems Theory
gooooooo

0 Codell 10C604 O Course Year Master 1st O Termd 2nd term O Classday & PeriodO Tue 1st

O LocationdA1-001 O Creditsd2 O RestrictionOONo Restriction O Lecture Form(s)CL ecture O LanguagellJapanese

O Instructor E. Furutani
S.Tanaka

O Course Descriptiond The course deals with mathematical methods of system optimization mainly for
combinatorial optimization problems. It covers such topics as the integer optimization and its typical problems,
exact solution methods including the dynamic programming and the branch and bound method, approximate
solution methods including the greedy method, meta-heuristics including the genetic algorithms, the simulated
annealing method, and the tabu search.

O Gradingd In principle, the grading will be based on the absolute and comprehensive evaluation of the reports on
the subjects given in the class.

O Course Goals To acquire the knowledge on formulation of combinatorial optimization problems into integer
programming problems, basic concepts, algorithms, characteristics, and application procedures of exact solution
methods, approximate solution methods, and meta-heuristics.

O Course Topics

Theme camnmbere Description
combinatorial necessity and importance of combinatorial optimization, typical problems,
optimization 12 complexity, classes P and NP, complexity of combinatorial optimization
problems and problems, limitation of exact solution methods, necessity of approximate
complexity solution methods and meta-heuristics
exact solution 3 principle of optimality, dynamic programming, branch and bound method, and
methods their applications

_ . formulation into integer programming problem, relaxation problem, and
integer programming 2-3 ) .
cutting plane algorithm

approximate solution ) ) ]
1-2 greedy method, relaxation method, partial enumeration method, etc.

methods
local search, basic ideas of meta-heuristics, genetic algorithms, simulated
meta-heuristics 5-6 annealing method, t