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Mechanics of Structural Concrete (=127 — M & R i

st Semester (April) (2—0—0) (Odd years)

Prof. Junichiro Niwa

o bk W

I . Lectures on the mechanics of structural concrete. Some recent topics related to fracture mechanics of
concrete are included.
II. 1. Introduction
2. Ultimate shear capacity of structural concrete
. Ultimate torsional capacity of structural concrete
. Ultimate capacity of RC short column
. Ultimate capacity of RC slender column

. Fracture mechanics of structural concrete

N O O W

. Prediction of structural size effect

61048
Advanced Course on Elasticity Theory
2nd Semester (October) (2—0—0)
Assoc. Prof. Anil C. WIJEYEWICKREMA
1. Mathematical preliminaries — Cartesian tensors
. Mathematical preliminaries — Tensor algebra
. Kinematics — Configurations and motions
. Kinematics — Deformation gradient and deformation of volume and surface elements
. Kinematics — Strain, stretch, extension and shear
. Kinematics — Geometrical interpretation of the deformation
. Analysis of motion — Deformation and strain rates

. Balance laws

© 00 N O O = W N

. Cauchy stress tensor and Nominal stress tensor
10. Conjugate stress analysis

11. Constitutive laws

12. Linear anisotropic elasticity

13. Lekhnitskii formalism

14. Stroh formalism

61065
Introduction to Solid Mechanics



1st Semester (April) [Credit]2—0—0
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61005
Fractu

soc, Prof. Anil C. Wijeyewickrema

. Mathematical preliminaries — Index notation

. Mathematical preliminaries — Vectors and Cartesian tensors

. Mathematical preliminaries — Eigen—value problems, vector and tensor calculus
. Stress and strain — Stresses, traction and equilibrium equations

. Stress and strain — Principal stress and maximum shear stress

. Stress and strain — Strain tensor

. Cylindrical polar coordinates

. Spherical coordinates

. Linear elasticity — Hooke’s law

. Linear elasticity — Introduction to anisotropic elasticity

. Elastostatic plane problems — Classification of two—dimensional elasticity problems
. Elastostatic plane problems — Airy stress functions

. Elastostatic plane problems — Infinite plate problem and Kirsch solution

. Elastostatic plane problems — Infinite plane with a uniform body force in a circular region

re Gontrol Design of Steel Structures

2nd Semester (October) (2-0-0) (Even Years)

Assoc.
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61083

AT FRAMTUF ¥ DH#FHFEE (Maintenance of Infrastructure)

I
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9%,

Prof. Eiichi Sasaki

. Classification of Fracture Modes of Steel Structures

. Damage Cases in Steel Structures during Earthquakes
. Fundamental Concepts of Fracture Mechanics

. Fracture Toughness of Steels

. Predominant Factors of Brittle Fracture

. Fatigue Strength of Structural Elements

. Nominal Stress Based Fatigue Design

. Structural Stress Based Fatigue Design

. Quality Control of Structural Elements

. Fatigue Strength Improvement Methods

. Maintenance of Steel Bridges

. Characteristics and Prevention of Brittle Fracture during Earthquakes
. Lessons learned from Failure

. Discussions: Case Studies
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Maintenance of Infrastructure
1st Semester (April) (2-0-0) (Even Years)
Prof. Mitsuyasu Iwanami

[t is of importance to appropriately maintain our infrastructure, that is constructed to achieve comfortable
and safe life and integrated economical activity. In the lecture, basic concept of appropriate maintenance,
constituent technology such as inspection, evaluation, prediction, and countermeasure, linkage with
structural design are explained. Furthermore, recent examples of infrastructure maintenance are analyzed as
case studies, aiming to acquiring the relevant knowledge

1. Introduction

2. Objective of maintenance
3. Basic concept of maintenance
4. Inspection and investigation
5. Performance evaluation and its future prediction
6. Repair and reinforcement
7. Linkage with structural design
8. Case studies (recent example of maintenance)
61047
Probabilistic Concepts in Engineering Design VG JE A 450 B
2nd Semester 2—0—0 fEx K RK— UEHIZ
1. Introduction
2. Role of probability in Engineering Design
3. Design and Decision Making Under Uncertainty
4. Basic probability Concepts
5. Analytical Models of Random Phenomena
6. Functions of Random Variables
7. Estimating Parameters form Observations
8. Empirical Determination of Distribution Models
9. Decision Analysis

10. Statistics of Extremes
11. Reliability and Reliability Based Design

61049
Geo-environmental Engineering (Hi2ER5: 1.7%)
st Semester (April) (2—0—0)
(OAssoc. Prof. Jiro TAKEMURA
1. Introduction
. Ground contaminants—its mechanism and physical laws
. Characteristics of ground water and geochemistry
. Waste disposal
. Remediation technology

. Monitoring and prediction methods

N O O W

. Site visits



61034
Stability Problems in Geotechnical Engineering (Hifx% &)
2nd Semester (October) (2—0—0)
OAssoc. Prof. Akihiro TAKAHASHI, Prof. Masaki KITAZUME, Assoc. Prof. Jiro TAKEMURA,
The lecture focuses on fundamentals of analysis methods, including soil-water coupled finite element analysis,
for stability problems in geotechnical engineering. The lecture also covers recent topics in geotechnical
earthquake engineering problems, underground construction and soil improvement.
1. Introduction
. Soil behaviour and modelling
. Governing equations for soil-water coupled problems
. Finite element modelling
. Geotechnical earthquake engineering problems
. Underground construction

. Soil improvements & reinforcement

CO 1 O O » W N

. Site visit

61061

Physical Modeling in Geotechnics

2nd Semester (October) (2-0-0)

Assoc. Prof. Jiro Takemura, Assoc. Prof. Akihiro. Takahashi

This course covers scaling laws and modeling considerations for physical modeling in geotechnical problems

both for static and dynamic conditions with laboratory exercises.
1. Introduction

. Similitude and modeling principle

. Design of physical model and model ground preparation

. Model planning and measurement strategy

. Sensors

. Recent development in physical modeling

N O O W

. Modeling exercise

61038
Mechanics of Geo—materials (MAI RN 74550
1 st Semester (April) 2—0—0)
O Prof. Masaki KITAZUME, Assoc. Prof. Pipatponsa Thirapong
This course explains mechanical characteristics of various geo—materials, covering from naturally deposited
soils and artificial materials.
1. Introduction
. Behaviour of grains and packing of granular materials
. Stress space and failure criteria
. Micro—scopic view of geo—materials
. Sampling and disturbance
. Behaviour of naturally deposited soils —1
. Behaviour of naturally deposited soils -2

. Behaviour of improved geo—materials

© 00 N O O b W N

. Behaviour of reinforced geo—materials
10. Time dependent behaviour of geo—materials
11. Constitutive equations

12. Presentation by students
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Transportation Network Analysis (328 N —274553#7)
2nd Semester (October), (Even Years) (2—0—0)
Prof. Yasuo ASAKURA

Mathematical formulation and solution algorithms for User Equilibrium models in transportation networks are

D O1 W DN

described based on the nonlinear optimization framework. A variety of UE models are introduced including
deterministic UE model with fixed OD demand and stochastic UE model with variable OD demand. Possible
applications of those models to transportation planning are also discussed.

Roles of transportation network analysis

Nonlinear optimization theory

Solution algorithms

User Equilibrium model with fixed OD demand

User Equilibrium model with variable OD demand

Stochastic User Equilibrium

N O Ol &=~ W N

Application of UE models

61066
L EBEFE (Transportation Economics) VG [ A 4505 B
B 1—-0—0 OfEHl Kifi HEHEE
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7. O 22
Transportation Economics (3Zi@ERE )
2nd Semester (October), (Even Years) (1—0—0)
Assoc. Prof. Daisuke FUKUDA

This course is designed to study the economic framework to analyze the supply and demand for

S N

transportation and also to study how principles of economics can be applied to evaluate the effects of

transportation plans and/or policies



. Introduction of Economic Theory for Transportation Studies
. Economic Benefit of Transport Infrastructure Development
. Valuation of Travel Time Savings and Reliability

. Transportation Costs

. Congestion Pricing

. Why Cities Exist: Urban Formation and Agglomeration

N O O B W N

. Urban Spatial Structure

61013
Civil Engineering Analysis (X KfRHTZ)
2nd Semester (October) (Every Year) (2—0—0)
Prof. Sohichi HIROSE
[. Lecture on fundamentals of numerical analysis including FEM and BEM
I. 1. Variational method
. Weighted residual method

—_

2

3. Galerkin method and finite element method
4. Boundary element method
5

. Inverse problem

61067
BUE BRI X4 (Advanced Computational Method in Civil Engineering)
AIFHT 2—0—0 R AR HEEER
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61014
TR - ZEEED - DB R
(Advanced Mathematical Methods for Infrastructure and Transportation Planning)
ATFH (PRI (RARAE) 2—0—0 #8 M Kl Uz
(1) RiBEFFETFRNZIBT DK 00T FIETHS “FERGERE T /L (Discrete Choice Model) ” DB G &
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Advanced Mathematical Methods for Infrastructure and Transportation Planning
(R - 2@ E DT OB R)
Ist (Summer) Semester (Odd Year) 2—0—0
Assoc. Prof. Daisuke FUKUDA (Midorigaoka Building No.5, 2nd Floor, Ext.2577)

O B W DN



(1) To learn about the theory and application of the “Discrete Choice Model (DCM)”which has been
widely used in travel demand forecasting.

(2) To learn about the practice of DCM through some computer exercises using the data on transportation,
telecommunication, energy and marketing.

1. Estimation of Binary Choice Models

2. Multinomial Choice Models: Probit and Logit

3 .Statistical Testing for Discrete Choice Models

4. IIA, Forecasting and Microsimulation

5. Nested Logit (NL) Model

6. Mixed Logit Model (MXL) and Monte Carlo Integration
61084
Advanced Topics in Civil Engineering 1 *x B
st Semester (April), (2—0—0)
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Advanced Topics in Civil Engineering I *x E
2nd Semester (October), (2—0—0)
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Principles of Construction Management (&% < %A MEiR)
2nd Semester (October) (Odd year) (2—0—0)
Prof. A. Hasegawa

Considering international construction projects, elements of construction/project management will be

lectured focusing on basic knowledge/skills/methodology, such as scheduling, cost management, risk
management, bid, contract, legal issues, and project cash flow.

1. General Flow and Scheme of Construction Project

2. Bid/Contract

3. Estimation

4. Time Management

5. Cost Management
6. Project Funding / Cash Flow
7. Legal Issue, Claim, Change Order
8. Risk Management
9. O&M Management
10.0DA
11.Necessary Skills for Construction Management

61071

International Collaboration I

First Semester (April) (0—1—0) (Every Year)

Prof. Junichiro Niwa

This is second step course of G-COE’s 3 step program. Japanese and foreign students who are interested in
the mitigation of seismic mega risk in the urban area are strongly recommended to take this course. Enrolled
students are required to visit a downtown Tokyo and make the proposal to mitigate the seismic mega risk.

Finally, enrolled students are required to make the presentation of their proposal through the group work.

61072

International Collaboration II

Second Semester (October) (0—1—0) (Every Year)

Prof. Junichiro Niwa

This is the second step course of G-COE’s 3 step program. Japanese and foreign students who are interested
in the mitigation of seismic mega risk in the urban area are strongly recommended to take this course.
Enrolled students have the exercise to write the proposal to mitigate the seismic mega risk of a big city
according to the policy of Japan International Cooperation Agency. Finally, enrolled students are required to

make the presentation of their proposal through the group work.

61077
International Internship I
B 0—1—0 3P VE—RF #dx%
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First Semester (April) (0—1—0) (Every Year)
Prof. Junichiro Niwa

This is the third or final step course of G-COE’s 3 step program. Japanese and foreign students who are
interested in the mitigation of seismic mega risk in the urban area are strongly recommended to take this
course. Enrolled students are required to visit a foreign country to have the experience on the site visit,
investigation, and make a report with the students of the counterpart university under the supervision of
Professors. Finally, enrolled students are required to make the presentation of their report through the

collaboration.

61078
International Internship II
B 0—1—0 3 E—RR Hd%

GCOEa—RAD3AT v 77 ul IO &ERORH THDH, 1 A7 v 7 H O International
Communication1,2, 227+~ H @lInternational Collaborationl,2lZF<t DT b, 1 ~2A 77 OF H g
ExkxI-1%, FEITHIMNATE, BICTG-COED AT 4 —/R—hThHHRFOHEDIREDL L, Bith
FAELILEWEE T, WTHIE L F 2 G e Lol d - i - B BRI - LR —MER b N LB T —
I ZATO,

Second Semester (October) (0—1—0) (Every Year)
Prof. Junichiro Niwa

This is the third or final step course of G-COE’s 3 step program. Japanese and foreign students who are
interested in the mitigation of seismic mega risk in the urban area are strongly recommended to take this
course. Enrolled students are required to visit a foreign country to have the experience on the site visit,
investigation, and make a report with the students of the counterpart university under the supervision of
Professors. Finally, enrolled students are required to make the presentation of their report through the

collaboration.

61085

Water Resource Systems

BI%EHl 2—0—0  Prof. Shinjiro Kanae

This subject provides an opportunity to study contemporary major topics in water resource systems, based
on the introduction to dynamics, statistics, monitoring, and modeling of terrestrial water cycle on

global, regional, and basin scales. Here, water cycle includes the anthropogenic impacts like water withdrawal,
reservoir operation, and human—induced climate change. Through the presentation and discussion,
participants are expected to obtain perspective for the analysis, design and management of water systems.
Topics covered include,

1. Flood and drought risks

2. Impact of climate change and adaptation to it

3. Water conflict and management

4. Nexus of water, food, and energy

5. Land-use/land—cover change and water cycle

61073

Aquatic Environmental Science

First Semester (April) (Even Years) (2—0—0) Chihiro Yoshimura, Associate Professor

This lecture is given to provide the fundamentals to understand aquatic ecosystems and their applications to
assess aquatic environments for sustainable management. The fundamentals include aquatic chemistry,
biogeochemistry, and aquatic ecology, which are common for freshwater and saltwater systems.

1. Major compounds in natural water



. Basic analytical chemistry
. Acidity of water

. Oxidation and reduction

. Dissolution and deposition
. Particles and colloids

. Nutrient cycles

. Organic carbon dynamics

O© 0 1 O O1 = W Do

. Contaminant behavior
10. Primary production

11. Microbial decomposition
12. Trophic relationships

13. Biodiversity and ecological disturbance

61074
Environmental Statistics
First Semester (April) (Odd Years) (2—0—0) Chihiro Yoshimura, Associate Professor
This lecture is given to provide common statistical skills to analyze and interpret data sets obtained in
environmental science and engineering. Main topics are sampling design, hypothesis testing, multivariate
analysis, and time series analysis. Students are required to work on exercises to promote theoretical
understanding.
1. Hypothesis and sampling design
. Probability distribution
. Hypothesis test
. Simple regression analysis
. Multiple regression analysis
. Data transformation
. Analysis of variance

. Multivariate exploratory technique

© 0 3 O O1 = W N

. Nonparametric analysis
10. Time series analysis
11. Monte—Carlo method

61082
Water Quality Dynamics
Second Semester (October) (Even Years)(2—0—0) Chihiro Yoshimura, Associate Professor
This lecture provides essential knowledge on water quality dynamics and its modeling techniques both in
water environments and water treatment facility together with updated examples. Thus, it will support
students to understand detailed water quality processes and build numerical frameworks (water quality
models) for study fields or facilities of your interest.
1. Major components in natural water and their units
. Advection
. Diffusion and dispersion
. Aquatic chemistry
. Kinetics
. Liquid—solid interface
. Dissolved oxygen and reactive oxygen

. Microbial reactions

O© 0 1 O O1 = W Do

. Carbon dynamics



10. Nutrient dynamics
11. Pathogens and toxics

12. Available water quality models

61080

GIS in water resources engineering
Second Semester 1—1—0

Oliver C. SAAVEDRA V.

This lecture supports students to get benefit from Geographical Information Systems (GIS) tools in water
resources engineering. It introduces concepts of spatial coordinate systems, and raster and vector data types.
The procedures of surface analysis using Digital Elevation Models (DEM)to the watershed delineation,
including river networks are studied. In addition, the preparation of input data for hydrological models is
applied. Actually, this includes the usage of advanced on—site observations, remote sensing sources handled
by GIS. Then, different applications in water supply and water management are reviewed. Finally, a final
project should be presented by students applying GIS. Hands—on learning followed by theory introduction is
expected.

1. Introduction to GIS

. Application of Geographic Information Systems in Water Resources
. GIS data and database
. Coordinate systems and geocoding

. GIS analysis functions

2

3

4

5

6. GIS operations and management

7. GIS for surface—water hydrology

8. How to delineate a watershed from a DEM
9. How to prepare Soil and land—use data
10. How to prepare precipitation data
11. GIS for groundwater hydrology

12. GIS for water supply

13. GIS for floods and droughts

14. Application of remote sensing data in Hydrology

61079
Advanced Hydrology and Water Resources Management
Second Semester (October) 2—0—0
Oliver C. SAAVEDRA V.
This lecture covers topics related to hydrological modeling, water resources engineering and management. It
introduces physically-based hydrological models as a tool for water assessment and decision support.
Actually, the characteristics of input data to these models are reviewed. Optimization techniques in water
resource are also introduced. Then, water management experiences from different regions of the world are
reviewed. Finally, the concepts of integrated water management are updated.
1. The water cycle and its main processes
. Physically—based hydro—meteorology
. Monitoring of hydro—meteorology
. Remote sensors used in Hydrology
. Introduction of optimization algorithms
. Application of optimization algorithms in water resources

. Structural Flood control in South East Asia

O N O O1 B~ W DD

. Non-structural Flood control in South East Asia



9. Nile River water resources, Egypt

10. Water scarcity in La Plata Basin, South America
11. Water uses and withdraws in the USA

12. Water for Hydropower generation

13. Management concepts in water

14. Integrated water resources experiences

61075
EHEMEIZ I (Seismic Engineering in Practical Implementation 1)
AT 1—0—0 #H & GEFEhEEAN) GEAEHY . 2 E—R8)

R EBICB I HMIE TEOBRRE, REHEEDOLE, T FiE, Wl oORl, IREHER, T4z
WL TR 9%, MRS L2 D IRICBAL T, FEFTICRR T %, £ T7ROH#FE (1HAL) Tho,
FRNEIT FREDmEY,

1. MR R HED A E LR

2. FEHSMIEMAT F1E (HaEY) O LR

3. M EMNT T4 (R e EAEEY)) D73 Fa R

4. RARAL T BUAEAT O 43 FH & R

5. #REhH FEBR O H 4

6. i O AR N SR 0 1t 5]

7. WRALRF OREEY) &2 D3R
61076
EEMEIZI (Seismic Engineering in Practical Implementation II)
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TRIZESBIHFEREHELAXILA (Specific Interdisciplinary Subject in Civil Engineering
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TRIZERSBIEHFEREHEAXILB (Specific Interdisciplinary Subject in Civil Engineering
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Off Campus Project in Givil Engineering A, B, G, D
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Teaching and Training Skills in Givil Engineering A, B, G, D
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Col laborative Project in Civil Engineering A, B, G, D
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61062
Advanced Technical Communication Skills I
1st Semester 1—1—0
Prof. David B. Stewart
This course is designed to improve technical communication skills including presentations, writing,

speaking, mind mapping and so on.

61063

Advanced Technical Communication Skills II
2nd Semester 1—1—0

Prof. David B. Stewart

TARIFERE— B 0—2—0 61701
B == % 1 0—2—0 o 61702
5 Z= WMo 0—2-0 RER 603
= $r % 0—2—0 61704

(Seminar of Civil Engineering 1 —IV)
REHELT.OEL THBIZEE S L I DTN O, FEOmH, MR FHOTRETT).

Seminar of Civil Engineering 1, IV

Ist Semester (April), (0—2—0)

Seminar of Civil Engineering II, IV



2nd Semester (October), (0—2—0)
Colloquium on topics relating to each course by means of reading research papers and books, and

discussion with each supervisor.

TRIFERER BIFEE 0—2—0 61801
Rl e % o0 0—2—0 61802
Rl £+t B v 0—2—0 v g 61803
- & )\ @0 0—a—o [ TEEEE a0
= BA TR 0—2—0 61085
= =+ % o0 0—2—0 61806

(Seminar of Civil Engineering V —X)
WG B HERR BT 27 B ThY, 2R LcHIMICBE T 200845, ZORNEITHE
TR Y O @R EE O, HE, EBR, BREHEFEICEV R0 TH D,
61801, 61803, 61805
Seminar of Civil Engineering V, VI, X
Ist Semester (April), (0—2—0)
61802, 61804, 61806
Seminar of Civil Engineering VI, VI, X
2nd Semester (October), (0—2—0)
All are offered in Ph, D. course and should be taken in the semester shown above. Advanced and high level
researches including colloquium, practice and experiment are required.
61501, 61502, 61503, 61504, 61505, 61506
T RIFHRIEEE S — ~ /< (Special Lecture on Civil Engineering 1 —VI)
AW K1~2HL % #H B
BHENENENDOHILT 557 ZB W TRERO-E H 218 IR L TR BRI 20D Th b,
Particular instructors gives lectures on special topics in their own research field on demand.
61705, 61707
Seminar of Development and Environmental Engineering (CE) I, II
Autumn Semester (0—2—0)
Academic Advisor
Colloquium on topics relating to each course by means of reading research papers and books, and discussion
with each supervisor and couse coordinator.
61706, 61708
Seminar of Development and Environmental Engineering (CE) I, IV
Spring Semester (0—2—0)
Academic Advisor
Colloquium on topics relating to each course by means of reading research papers and books, and
discussion with each supervisor and couse coordinator.
61851, 61853, 61855
Seminar of Development and Environmental Engineering (CE) V, VI, X
Autumn Semester (2units)
Academic Advisor
All are offered for Master degree holders. Advanced and high level researches including colloquium,
practice and experiment are required.
61852, 61854, 61856
Seminar of Development and Environmental Engineering (CE) VI, VI, X

Spring Semester (2units)



Academic Advisor

All are offered for Master degree holders. Advanced and high level researches including colloquium,
practice and experiment are required.
61551, 61552
Development and Environmental Engineering Off-Gampus Projects (CE) I, O
Autumn Semester Spring Semester each 0—4—0

Either of above two projects is required for Doctoral degree. The student will take part
in an actual project done by an institution or private company. Project period is from three
to six months, in which the student should work more than 160 hrs in total. Through this
internship projects the student will experience the actual practice in her/his own field and
have proper prospects of her/his future profession.
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