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The lecture outlines the relationship between human society and earth resources to understand that the
resource engineering is a comprehensive scientific field composed of multiple special fields. The area of
interest is involved in resource science and earth science such as geology and geophysics. It aims to
understand cooperative relations with engineering fields such as civil engineering and environmental
lengineering, and mechanical engineering, electric engineering, material engineering, etc.

BT

Understanding the necessity of earth resources engineering in human society, and acquiring the fundamental
knowledge of academic field supporting the earth resource engineering.

[BREFHE AR

1. Overview of the energy resource issues, once, outline the history of resource engineering related to
industrial revolution and the development of human society, and how resource engineering evolved in
relation to geology, geophysics. Also, clarify relationships with other fields of engineering.

2. Resources Geology, Four times, the history of the earth and the origins of the petroleum and natural gas
deposit by the igneous deposits, hydrothermal deposits, sedimentary deposits, and sequestration. Fossil
energy (D (conventional type): Petroleum, coal, natural gas origin and present status Fossil energy @
(unconventional type): Origin and current status of methane hydrate, shale gas, oil sands, coalbed methane,
metal and mineral resources: Origin and current status of minings of various metals, mineral resources such
as iron, base metals, rare metals, and nonmetal resources

3. Geophysical exploration, three times, outlines the geophysics required for energy and mineral resource
development. After exploring seismology, electromagnetism, and the fundamentals of rock physics and
lapplication development to other technical fields, we will outline what kind of geophysical exploration
technology is expected for future resource development.

4. Rock rock and rock dynamics, three times, ore development and CCS, radioactive waste, rock dynamics
necessary for underground reservoir are outlined. Understand the relationship between stress and strain
basement, destruction of the rock of the boring pit and gallery and the ground pressure acting underground.
5. Reservoir engineering, 3 times, production of fluid resources, CCS, understanding the importance of
underground seepage flow related to underground storage such as radioactive waste and petroleum.
Furthermore, we will learn about the importance and measurement method of physical quantities related to
fluid movement such as fluid saturation rate and permeability necessary for utilizing underground pores such
as oil layer management, coal bed methane, CCS etc.

6. Confirmation of proficiency level, once, confirm proficiency level throughout. The answers to tests will be
provided to improve the understanding of students in reviewing what he/she did not provide right answers.
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[EEDRERER)

[ This course focuses on improving studentsrsquo understanding about Global Engineering. The course also
lexplores the way how global engineering contributes to the sustainability of human society on a global scale.
In addition, this course is designed to provide students with a personal and professional foundation for
working in professions and roles that utilize knowledge of global engineering.

[EETEE]

To understand concepts of global engineering. To understand subjects and contents that students should study
at the department of global engineering within 4 years.
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Guidance (1 week)
Introduction to the course

Safety and engineering ethics (1 week)
Introduction to safety on their study and research, and engineers'obligations to the public, clients, employers,
[and the profession

Lecture (4 weeks)
Major roles in solving problems on a global scale from civil, environmental, and resources engineering point
of view.

Small-group seminar (6 weeks)

Each small group of participants visits a laboratory associated with global engineering and take a seminar.
Students have to choose a theme relating to global engineering as a group project and perform the project
under the supervision of a faculty member.

Introduction of the latest research (covers 2 weeks)

During the semester, laboratories visiting in the global engineering department is conducted to widen students'
knowledge and to deepen their understanding of the role and importance of global engineering.

Feedback (1 week)

[RIEEM

No prerequisite is required.

Introduction to Global Engineering @< | 4 |




Introduction to Global Engineering(2)

Exercises in Infrastructure Design(2)

A textbook is not required. Materials will be delivered by instructors as needed.

[BEEF

(BE8)

[PRAESHED 3% « B [FHE]
Coursework will be graded based on reports and attendance. Printed handouts will be distributed as appropriate
[BRE]

BEEF

(BEE)

BENFE (FF - BE) FH

Students are advised to go through the handouts provided in the class and work on their assignments.

BENFE (FE - BE) F

ZFoft FIAA77—%) )

Students are advised to go through the handouts provided in the class and work on their assignments.

Zof F7AR77—%) )
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[EEDRERER)

The purpose of this course is to understand how Civil Engineering relates to our society. In order to do this,
this course firstly explains the target area and new topics related to Civil Engineering with some concrete
lexamples. Then, students examine one of the social infrastructure in their countries and make a presentation.
After introducing brainstorm and KJ method, which is a methods for structuring problems, students discuss
desirable social infrastructure with group members and make a presentation about the results.

BT

This course aims to introduce the basic computational tools needed in Global Engineering fields, and to learn
land practice a computer programming language Fortran 90. Not only the fundamentals of the Fortran
language, but this course also focus on numerical algorithms that are actually encountered in researches and
applications such as root finding, numerical differentiation and integration methods, sorting techniques and
matrix inversion.

[EELEE]]

To understand how Civil Engineering relates to and contributes to our society. Furthermore, throughout the
exercise, it is expected to enhance the ability of discussion for reaching solutions and the ability of making a
presentation of the solutions.

[REFHE AT

Guidance (1 week)
Introduction to the course

Introduction of Civil Engineering (4 weeks)
To help the exercise, the target area of civil engineering is explained with some concrete examples from
different subjects.

Group exercise (4 weeks)
Students are divided into several groups and discuss the given issues related to social infrastructures.

Presentation (4 weeks)
Each group is asked to make a presentation about the issues (problems and solutions) based on their
discussions.

Wrap-up discussion (1 week)
Summarizing the lecture contents

Feedback (1 week)

To understand basic IT processing capabilities in Global Engineering areas and to acquire basic logic and
syntax of Fortran 90 programming knowledge.

[REFHE AR

Overview ,1[1],Overview on using computer terminals and description of programming language Fortran 90
Basic program and data types, 1[5, Main parts of a basic program and data types (integer, real, character)
Branches and loops,2[=],Conditional branching to change the flow of a program and create repetition is
explained

Array concepts,2[r1], The array concept is explained for practical calculations such as sorting algorithms
Formats and basic 1/0 concepts,2[al, The basics of reading and writing of files to disk is presented. Methods
and formats will be explained via an example

Subprograms, 2|5l Explanation of the use of subroutines and function subprograms to work in large-scale
programs

Numerical analyses,2[a],Declaration and operation methods, 1/0, multiplication, referencing are explained via
[a programming exercise

Exercises,2[F],Actual programming practices based on all previously explained examples of numerical
analyses and algorithms

Class feedback,1[=],Confirmation of understanding

[RIEEM

[RIEEM

Review Practice of Basic Informatics because skill in using emacs text editor is required. BYOD (bring your
own device) policy is applied so please bring your personal notebook to the class for VDI connection.

[RAEEHERD 7% - B

None

[FATETFRDT i « R

Grade is scored based on class participation, presentations, and a final report.

Exercises in Infrastructure Design(\&E< | 4 |

Grading will be based on reports (30%), a mid-term exam (30%), and a final exam (40%).

Computer Programming in Global Eng(2AG:< 4 4 4




Computer Programming in Global Eng(2)

Fundamental Mechanics(2)

[EHE] [RIEEM
Exercise book will be provided. Class materials are provided thru KULASIS. calculus A and B, Linear Algebra A and B
[PRAEFHED % « B
[(BEEFH Grade is evaluated based on the final examination, assignment, and class-discussion.
(BE8)
Stephen Chapman  [Fortran for Scientists and Engineers: 1995-2003) ISBN:9780071285780 [#FE]
Brian Hahn [ Fortran 90 for Scientists and Engineers.] ISBN:9780340600344 AR

BENFE FB-ER) F

[Assignments are delivered and submitted thru PandA.

R.DOUGLAS GREGORY: Classical Mechanics, Cambridge University Press, 2006 isbn9780521534093

[BEEE

(Zoftt (F74R77-%F) )

T. Pipatpongsa (pipatpongsa.thirapong.4s@kyoto-u.ac.jp)

(BEE)
FETICRNT B
Keith R.Symon: Mechanics, Third edition, Addison-Wesley, 1971 isbn0201073927
Ferdinand P. Beer, E. Russell Johnston, etc.: Mechanics for Engineers, Dynamics, McGraw Hill, 2007

WA T 4 AT T— DRI DOV TIE, KULASISTHERL TS 20, isbn9780072464771
[BENFE (FB - BB F)
Students must preview and review related contents based on PPT materials downloaded from KULASIS
(Zotts (A7« RT7T7—%F) )
KA T 4 A7 T—DFHANC DN TIE, KULASISTHERZL T EE W,
KREH
[mEF>8y 5] U-eEnc2s 23506 LET3 [pEF=nuo5] venczs 2507 Levs
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85 e r F{ﬁ& 2 REE Vil s o B2 |
EEORE - B9

Newtonian mechanics and its application to engineering are interpreted with concentration on single particle,
multi-partical system and rigid body. Especially,some mathematical approaches necessary for mechanics are
introduced based on those mathematical knowledge learned in the first academic year. Meanwhile, the
relationship between mechanical interpretation and mathematical treatment of some classical problems are
specifically emphasized. Study of this lecture would not only make the students grasp basic principles of
mechanics but also think more logically and systematically.

B

As an intermediate course in mechanics at undergraduate level, this course aims at training students to think
labout mechanical phenomena in mathematical terms, developing an intuition for the precise mathematical
formulation of mechanical problems and for the mechanical interpretation of the mathematical solutions.

[EESET]

Kinematics of a single particle in space,2|=l,algebra and calculus of vectors tangent and normal vectors to a
curve definition of velocity and acceleration in 2-D motion by plane polar coordinates definition of
velocity and acceleration in 3-D motion by cylindrical polar coordinates and spherical polar coordiantes
Laws of motion,3[1],Newton's laws of motion discussion of the general problem of 1-D motion linear
differential equations with constant coefficient linear oscillations,resonance,principle of superposition
discussion of the general problem of 2-D and 3-D motion

Problems in particle dynamics,1[7l the Law of Gravitation center of mass and center of gravity motion
through a resisting medium  constrained motion

energy conservation, [0l energy theorems  definition of potential energy, conservative force conservation of
mechanical energy in 3-D conservative field energy conservation in constrained motion

motion of a system of particles ,2[al,degrees of freedom, energy principle linear momentum principle,
conservation of linear momentum, collision theory and two-body scattering angular momentum principle,
conservation of angular momentum

Rotating reference frames,1/al transformation formulae particle dynamics in a non-inertial frame motion
relative to the Earth multi-particle system in a non-inertial frame

motion of rigid bodies ,2|=,dynamical problem of the motion of a rigid body rotation about an axis statics
of rigid bodies statics of structures equilibrium of flexible strings and cables equilibrium of solid beams
langular momentum of a rigid body inertia and stress tensors

foundation of analytical mechanics,1[5],Constraint condition, constraint force,generalized coordinate,
generalized force,Lagrange’s equations.

confirmation of achievement,1[11], The achievement assessment is intended to measure students' knowledge,
skill and aptitude on the subject using quiz and viva-voce.

Fundamental Mechanics(2A\§i< { | |

Theory and methodology of probabilistic and statistical analysis is introduced as a basic tool to cope with
uncertainty in natural and social systems dealt with in global engineering. The main topics are concepts and
basic theorems of probability, probability distributions and their uses, statistical estimation and testing, and
multivariate analysis.

[EETEE]

[The goal is to understand fundamental theory of probability and to be capable of using well-known
distributions in analysis and design. It is also required that students acquire knowledge of fundamentals of
statistical population and samples, and principle of statistical estimation and testing.

[REFHE AR

[Probabilistic Analysis]

The Concepts of Probability

Conditional probability, Bayes's theorem

Random Variables and Probability Distributions

Moment Generating Function, Multiple Random Variables
Binomial Distribution and Geometric Distribution

Poisson Distribution and Exponential Distribution

Normal Distribution and Log-Normal Distribution
Conversion of Random Variables

PNOOTARWNE

[Statistical Analysis]

9. The Concept of Statistical Analysis, Sample and Population
10. Parameter Estimation with Statistics

11. Hypothesis Test with Large Sample

12. Hypothesis Test with Small Sample

13. Regression Analysis

14. Statistical Analysis with R

[Final Exam]
15. Feedback

[RIEEM

Prerequisite courses are calculus and linear algebra.

Prob. & Statistical Analysis & Exercises()\R< | | |




Prob. & Statistical Analysis & Exercises(2)

Evaluation is based on written tests (midterm and quiz: 40%, final exam: 50%), and assignment (10%).

[EFE

Design for Infrastructure I(2)

Fee_db;ck_isTo confirm the students u_nd_ersTan_dinE on the s_ubj_ecf kﬁoﬁleﬁge_, slﬁll,_ar;i aﬂ)tiadgoﬁth_e -7
subject.

[RIEEM

Not specified. Some handout materials will be provided during the class.

No specific prior knowledge is required.

[RATETHED T « Bm)

[BEEF

(BZE)

[A.H.S. Ang and W.H. Tang: Probability Concepts in Engineering (Emphasis on Applications in Civil and
Environmental Engineering), ISBN978-0-47-172064-5

\William Navidi: Principles of Statistics (for Engineers and Scientists), ISBN978-0-07-016697-4

Grade is evaluated comprehensively from reports for each lecture (including attendance) and a final
lexamination. 50 percent of the final score is due to reports, and the other 50 percent from the final
lexamination.

[EFE

BENFE FB-ER) ¥

Self-review is strongly recommended after each lecture.

Handouts will be distributed as appropriate.

[BEEF

(Zofth (F71RA77—%) )

No specific office hour. Email communication is preferred through [kim.sunmin.6x@kyoto-u.ac.jp].

WA T 4 AT T —DFMC DN T, KULASISTHEREL T 72 & W,

(BE8)

BENFE (FH - EE) F

Students are advised to go through the handouts provided in the class and work on their assignments.

Zof F7AR77—%) )

%A T 4 AT T —DFFIC DN T, KULASISTHEREL T 72E W,
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[REOHE - B8

Civil Engineering is the field that provides the essential technology and knowledge to improve the social
infrastructure. Various science, technology, knowledge are required to realize “convenient and
comfortable cities", "safe countries to live in", "eco-friendly global society", and "sustainable civilization
based on resources and energy". As an introduction to learn Civil Engineering, this course explains the
lessence of Civil Engineering from four fields in Civil Engineering (Structural Engineering, Hydraulics and
Hydrology, Geotechnical Engineering and Planning and Management). Throughout the lectures and exercises
including visiting lecturers, the student is expected to learn the essence of Civil Engineering and the ethics of
[engineering.

B

To understand that Civil Engineering is the organization of the technology and knowledge related to social
capital improvement, prevention or mitigation of disaster, and creation of environment.

EERETRE]

Introduction to Civil Engineering (2 weeks)
The content of the course is introduced. Then, the study field of Civil Engineering including the latest topics
land the ethic of Civil Engineers throughout the achievement of predecessors is introduced.

Structural Engineering (3 weeks)

Civil Engineering is introduced from the viewpoint of Structural Engineering, which includes natural
disasters and structural engineering, the introduction of new technology and research, collaboration with
other fields, etc.

Hydraulics and Hydrology (3 weeks)

Civil Engineering is introduced from the viewpoint of Hydraulics and Hydrology, which includes
conservation and construction of river environment, prediction of rainfall and flood, prediction of
environmental change, global warming etc.

Geotechnical Engineering (3 weeks)
Civil Engineering is introduced from the viewpoint of Geotechnical Engineering, which includes soil
mechanics, geo-hazard mitigation, geo-environment, international cooperation etc.

Planning and Management (3 weeks)

Civil Engineering is introduced from the viewpoint of designing and managing social Infrastructure, which
includes asset management of social infrastructure, soft measures for traffic jams, logistic vehicles in the
urban areas, etc.

Feedback (1 week)

Design for Infrastructure (A< L 4 |
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[EEDRERER)

Attendants of this course should already have a basic knowledge about planning of civil engineering projects.
In this course students will learn about this subject in a more systematic way. Students will be introduced to
policy-making, management and planning and in particular to useful mathematical tools for doing so. They
will gain a deeper understanding of linear, nonlinear and dynamic programming. This is achieved through
lectures, and practical exercises with these methods.

[EELEE]]

This course aims to provide students with the basic knowledge required for planning of civil engineering
projects and to provide an understanding of basic planning theory and its role. The focus is on mathematical
planning methods for system design. By attending this lecture students should obtain the basic knowledge and
thinking of planners. Further, students should understand the importance of the above mentioned three
programming methods as useful mathematical tools for creating plans. Finally students should obtain
practical skills through exercises.

[EESETELE]

Week 1 and 2: Basic Theory of Civil Engineering Planning (CEP): These lectures provide a basic overview
of CEP and teach about the science underpinning CEP. Therefore lectures introduce the students to the role of
OR, economics, psychology, sociology and political science in CEP.

Weeks 3 to 7: Linear programming (LP), Lectures about LP as basic method for mathmatecial planning.
Various issues of LP are discussed and in particular the Gauss Jordan Elimination Method and the Simplex
methods are taught. Further the dual problem, marginal value and sensitivity analysis are introduced.

\Weeks 8-11: Non linear programming (NLP), NLP formulation of problems, global optimality, and
description as programming problem. Optimality conditions of nonlinear programming problems (Lagrange
function, Kuhn Tucker conditions) are examined.

Weeks 12-14: Dynamic programming (DP), These lectures will introduce DP as a useful tool to solve
complex systems. Formulation and solution of DP problems are discussed. Further, PERT as DP network
method is introduced, describing process management based on arrow diagrams.

This is followed by exam and feedback class.

[RIEEM

Students are assumed to have taken the calculus courses.

Systems Analysis & Exe. for Plan, & Mng.2NGC | | 4




Systems Analysis & Exe. for Plan. & Mng.(2)

Soil Mechanics | and Exercises(2)

Hillier,F.S. Lieberman,G.J. [ Introduction to Operations Research | ISBN:9781259253188

lida, Y. [Civil Engineering Planning System Analysis (Optimization Guide)] ISBN:4627427204

lida, Y./ Okada, N. [Civil Engineering Planning System Analysis (Behaviour Analysis). ISBN:4627427301
Fujii, S. [nfrastructure planning studies) 1SBN:9784761531669

[RAEFED T « R [BIEZH
[Assignments 15%, Midterm Exam 35%; Final Exam 50% FIC 7R L
[BRE] [PRAEFHED % « B
Handouts distributed during the lectures Final Exam (70%), Midterm exam and classworks (30%)
[BRE]
[BEEF Soil Mechanics | & II Tutorial Exercises and Soil Mechanics Laboratory Manual
(BESE) Handouts will be distributed

[BEEE

(BEURL)

(Presented during the first lecture.)

BENFE FB-ER) ¥

Handouts should be reviewed by students, homework will be given with exercises reviewing the class content.

(BE8)

J.A. Knappett and R.F. Craig [Craig’ s Soil Mechanics) 1SBN:9780415561266

T. William Lambe and R.V. Whitman ['Soil Mechanics/ ISBN:0471022616

Braja M. Das ['Fundamentals of Geotechnical Engineering] 1SBN:9781111576752

K. Terzaghl R. B. Peck, G. Mesri  ['Soil Mechanics in Engineering Practice] I1SBN:9780471086581
b~ = TRPDAEE GRALHIRD 1ISBN:4627426607

(EEURL)

(Zoftt (F74R77-%F) )

XA T 4 AT T—DFHNC DN T, KULASISTHEREL T EE W,

(http://geomechanics.kuciv.kyoto-u.ac.jp/lecture/text/kakomon.html)

EENFE FB-ED ¥

Practice yourself from Tutorial Exercise

(Zofth (F71RA77—%F) )

Contact Prof. T. Pipatpongsa (pipatpongsa.thirapong.4s@kyoto-u.ac.jp).

AT 4 AT T —DFHIC DN TIE, KULASISTHER L TL ZE W,
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Work with soil composition, flow of water through soils, soil strength, foundation design
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[IRXOIE - B8

By the end of the semester, the student is expected to understand the basics of soil formation, classification
for engineering purposes, soil compaction, seepage and water flow through soil, consolidation theory,
settlement due to consolidation, rate of consolidation, shear strength, and deformation behaviors of different
soils.
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[EELEE]]

This course aims at providing a fundamental understanding of the mechanical behavior of soils including soil
classification, compaction, seepage, permeability, effective stress, consolidation, and shear strength as well as
problem-solving skills through exercises in gravimetric-volumetric relationships, Darcy's law, flow nets,
consolidation theory, Mohr's stress circle, and failure criteria.

Hydrodynamics being fundamental of design for hydraulic structure is explained systematically in relation to
fluid dynamics. Fluid statics, elementary fluid dynamics, viscous flow and turbulence, dimension analysis,
and steady flow related to pipe flow and open channel are main topics. Systematic understanding of
fundamental hydraulics through exercises are cultivated.

[EREI=SEE

Systematic understanding of fundamental hydraulics through exercises

[REHE AT

[REFHE AR

Introduction, 0.5 times, Introductory concepts and roles of soil mechanics, engineering aspects of soil
behaviors and geotechnical practices dealing with disasters and environments

Soil classification and compaction, 3.5 times, Soil classification and soil formation, basic soil properties and
Atterberg” s limits, compaction, unsaturated soil and frozen soil

\Water flow through soil, 3 times, Fundamentals of water flow through soil, permeability and Darcy's law,
quick sand condition, seepage and flow nets

Midterm Exam, 0.5 times,

Consolidation and settlement, 3.5 times, Principle of effective stress and Terzaghi's one dimensional
consolidation theory, characteristics and mathematical descriptions of consolidation, prediction of ground
settlement due to consolidation

Shear strength of soil, 3 times, Visualization of stress states using Mohr's stress circle, interpretation of shear
strength using the Mohr-Coulomb failure criterion, experiments and behaviors of clay and sand under drained
land undrained conditions

Class feedback, 1 time, Confirmation of understanding

Soil Mechanics | and Exercises(2NGi< | | |

<Lecture(Lec) 90minutes:1 time, Exercises(Ex) 90minutes:0.5 times>

@Fluid Statics, Buoyancy, Flotation Stability [Lec:1time, Ex:1time]:
Hydrostatic pressure, buoyancy force, stability of floating body are explained and their exercises are
implemented.

@Elementary Fluid Dynamics [Lec:2times, Ex:1.5 times]:
Continuum dynamics, control volume method, continuum equation, momentum equation and one-
deimensional analysis are explained and their exercises are implemented.

@Potential Flows [Lec:1time, Ex:0.5 times]:
Bernoulli's theorem and two-dimensiional irrotational flow is explained and their exercises are implemented.

@ Viscous Flow and Turbulence [Lec:2times]:
Deformation stress, Navier Stokes equation, shear stress for laminar flow and frictional loss, laminar and
turbulent flow and velocity distribution of turbulent flow are explained.

@ Comprehensive Exercise [Ex:1time]:
Comprehension check regarding to each term is implemented.

@ Intermediate examination:
Intermediate examination is carried out.

@Dimensional Analysis, Similitude [Ex:0.5 times]:
Dimensional analysis, pi-theorem and similarity rule are explained and their exercises are implemented.

@ Viscous Flow in Pipes [Lec:2times, Ex:1time]:

Hydraulics and Exercises(2A\§i< 4 4 |




Hydraulics and Exercises(2)

Energy equation, frictional law, form drag loss, siphon and pipe flow are explained and their exercises are
implemented.

@Open-Channel Flow [Lec:3times, Ex:2times]:
Energy equation, momentum equation, open channel equation, specific energy, specific force, hydraulic jump
and analysis of gradually varied flow are explained and their exercises are implemented.

@ Achievement confirmation:
Comprehension check of course contents.

@Feedback

[RIEEM

Differential and integral calculus, linear algebra etc., standard mathematics of general education course, and
Dynamics and electromagnetism etc., standard physics of general education course

[PARGHED 77 - #m]

Based on the results of examinations

[ERE

Handout is used in the Lectures and Exercises.

[BEEF

(BE8)
Non

(BEURL)

(Non)

BENZFE (FF-EE) F

|Review about lecture content of class is needed every time.

(ZOfth (F71A77—%F) )

Lecture is opened along with exercise. How to get in touch with instructors is announced during lecture and
exercise.

AT 4 AT T —Di
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[REOE - B8

The following topics are covered: external forces acted upon structures; properties of forces; sectional forces;
stress and strain; displacement and deformation; cross sectional properties; calculation of displacement;
buckling of column. Statically determinate structures are to be focused on.

BT

To grasp the methods of analysing structures at static equilibrium conditions; to understand stress and strain,
[and the relationship between them; to understand the buckling phenomenon in columns.

[EESETE]

#01: Introduction (Load, unit, free body diagram),

#02: Equations of static equilibrium; Classifying structures; Determinacy and Stability of structures; Supports
(Boundary condition),

[#03: Truss: member forces,

#04: Beams: flexural forces,

#05: Member force diagram of beam (Shearing force diagram (SFD) and bending moment diagram (BMD)),
#06: Influence lines: Construction of Influence line; use of Influence line,

#07: Stress and strain (1): Introduction; Hooke's law,

#08: Stress and strain (2):Bending stress (normal stress) shear stress in a flexural beam;Sectional properties,
#09: Stress and strain (3):stress state and stress transformation; Mohr’” s Circle,

#10: Elastic curve and deflection (Theory),

#11: Deformation of beam (utilizing Ordinary Differential Equation, Thermal effect),

#12: Deformation of beam (Elastic Beam and Conjugate Beam Methods),

#13: Statically indeterminate structures,

#14: Buckling of column,

[Achievement Test (Final Exam),

#15: Feedback session,

[RIEEM

Classical mechanics

[RATEHEDT  « Bm)

Grade is given based on the examination, quiz, assignments and participation.

Structural Mechanics | and Exercises(Q M 4 4
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The course introduces the theory of complex functions and their applications.

BT

To understand the properties of holomorphic or analytic functions. To learn Taylor and Laurent series'
lexpansion. To calculate the residue and to learn the engineering applications of complex function theory.

[IREHE AT

Lecture 1-3: Review (Definition of complex numbers, complex plane and review of vector analysis.)
Lecture 4-12: Basic theory of complex functions (Derivative of complex functions, Cauchy-Riemann
lequation. Concept and properties of holomorphic functions. Cauchy's integral theorem, Cauchy's integral
formula, Taylor series and Laurent series. Classification of singularities. Residue theorem. Various complex
functions and their properties.)

Lecture 13-14: Application of theory of complex functions (Application of residue theorem to calculate the
definite integral.)

Lecture 15: Examination

Lecture 16: Feedback Class

[RIEEM

Basic Calculus (From the university curriculum: Calculus A and B, Advanced Calculus A)

[FAGHEBD 7% - ]

Class participation, quiz, mid-term and end of term examination.

[FERE

Materials given during the lecture and some useful books are introduced during the lectures.

[BEEF

(BZE)
Materials given during the lecture.

EENFE FB-ED F

Students are advised to do the assigned homework.

Zof F7AR77—%) )

Office hours will be allocated for students to consult with the instructor and ask relevant questions as needed.

XA T 4 AT T —DFMC DOV TIE, KULASISTHER L TLIEE W,

Structural Mechanics | and Exercises(2)

Lecture note will be provided.

[BEEF

(BE8)
References
1.Kenneth M. Leet, et al., FUNDAMENTALS OF STRUCTURAL ANALYSIS, 4th edition, McGraw-Hill,
2011
2. Timothy A. Phiplot, MECHANICS OF MATERIALS, 3rd edition, Wiley, 2012.
3RS Y =X 1 - RERSE W% [E] ARALHK (in Japanese)

BENFE FB-EB) ¥

Students are expected to prepare for the class utilizing the handout uploaded on the PANDA or KULASIS.
For the review of the class, Students are expected to read the lecture note once again and complete the
homework assignment.

(Zoftt F74RT77—%F) )

f

XA T 4 AT T—DFHNC DN T, KULASISTHEREL T EE W,
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[EEOEE - B8]

This course deals with fundamentals and application of vibration theory and elastic wave propagation in civil
engineering.

BT

Knowledge and techniques to use construction materials, especially on concrete material, are introduced on
micro-, meso- until macro-scale.

BT

At the end of this course, students will be required to have a good understanding of:

- Vibration phenomena, response to dynamic loads, fundamental principle of vibration measurement,
including manipulation of mathematical formulation and calculation.

- Treatment of vibration problems for multi-degree-of-freedom systems and elastic media.

- Fundamental properties of elastic waves that propagate in elastic media and layers.

[REHE AT

Vibration of structures and equation of motion (1 week)
Vibration phenomena encountered in civil engineering structures. Importance and engineering issues of
vibration. Derivation of equation of motion.

Free vibration (1 week)
Definition of the natural period and damping ratio for single degree-of-freedom systems. Derivation of free
vibration response.

Force vibration (1 week)
Resonance curves and phase response curves for forced harmonic vibration. Frequency response
characteristics.

Principle of vibration measurement (1 week)
Background theory of vibration measurement. Accelerometers and seismometers.

Response to arbitrary input (2 weeks)
Evaluation of dynamic response to arbitrary forcing and earthquake excitation. Response spectra.

Nonlinear vibration (1 week)
Fundamental properties of nonlinear dynamic response of structures associated with elasto-plastic behavior.

Vibration of 2-DOF systems (1 week)
Solution of equations of motions for 2-degree-of-freedom systems representing free vibration. Concept of
normal vibration modes.

Natural frequencies and natural modes of vibration (1 week)

Relationship between the natural frequencies, normal vibration modes of multi-degree-of-freedom systems
and eigenvalue analysis.

Dynamics of Soil and Structures(A\EE< | 4 |

The students are expected to understand the microstructure, properties, production and testing methods of
concrete, steel, composite materials etc employed in civil engineering.

[REFHE AT

introduction, 1/, Classification of materials, history of construction materials, ethics for civil engineers and
current topics

crystal structure,1[a],Bond between atoms, ideal strength, dislocation, yield, and mechanical properties are
introduced.

Metallic material,1[1],Mechanical properties of metals, steel, phase diagrams, Dislocations and metallic new
materials

Corrosion & protection,1[=],durability, corrosion, deterioration mechanism, carbonation, chloride induced
corrosion and corrosion protection

Cement, 1], Types of cements, chemical composition, chemical compound, hydration, hydration heat and
blended cement

ladmixtures,1[7],Chemical admixture, water-reducing admixture, air-entraining admixture, mineral admixture,
pozzolanic reaction, latent hydraulic property and high-range admixture are introduced.
aggregate, 1[5, Moisture condition, Chloride ion, Total chloride ion content, alkali-silica reaction and total
alkali content

fresh concrete, 1/5],Workability, rheology, consistency, segregation and mix design

hardened concrete,1[],water cement ratio, compressive strength, flexural strength, tensile strength, durability
and testing methods

mechanical properties of concrete, 17, Interfacial transition zone in concrete,strength-porosity relationship,
Behavior of concrete under various stress states,Dimensional Stability,

Non-destructive testing method,1[],Surface hardness, ultrasonic pulse, thermography, half cell potential and
polarization resistance

Special concrete, 1], Fiber reinforced concrete, flowing concrete, MDF cement and mineral new materials
Polymer material, 1[7,Resin, rubber, fiber, polymer concrete and organic new materials

review, 1[1],review mainly on concrete and steel

achievement assesment,1[=1], The achievement assessment is intended to measure students' knowledge, skill
[and aptitude on the subject using quiz.

Construction Materials()\i< | | |

Dynamics of Soil and Structures(2)

Damped free vibration of MDOF systems (1 week)
Vibration of multi-degree-of-freedom systems with damping. Analysis of MDOF systems using damping
using normal vibration modes.

Forced vibration and response to arbitrary input for MDOF systems (1 week)
Modal analysis to evaluate the dyanmic response of multi-degree-of-freedom systems for harmonic and
arbitrary excitation.

Vibration of continuum (1 week)
Vibration of shear beams. Flexural vibration. Wave equation. Solution of shear vibration problem.

Elastic wave (2 weeks)
Properties of elastic waves travelling in elastic media and elastic layers. Fundamental concept in deriving
solutions of elastic wave propagation problems.

Examination (1 week)
Evaluation of students' achievements in understanding of the course material.

Feedback (1 week)
A feedback session on the class material and examination problems.

Construction Materials(2)

Knowledge of structural mechanics is required.

[PSGHED 7% - #m]

Reports and Final examination.

[FERE

FEETICIR T %

P.Kumar Mehta, Paulo J.M.Monteiro:Concrete microstructure, properties and materials, McGraw-Hill,2014
isbn9780071797870

(William D. Callister, Jr. David G. Rethwisch:Materials science and engineering an Introduction, John Wiley
lamp Sons, Inc.,2014 isbn9781118477700

[BEEF

(BEE)
AN S B

Students must download related materials from KULASIS

EENFE FB-ED) ¥

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

BEEF

()

BENFE FB BB F

To be notified by instructor during his/her lecture.

(Zoftt (F74R77-%F) )

Office hours are not specified; Questions to instructors are accepted by appointment.

AT 4 AT T —DFHIC DN TIE, KULASISTHERL TL 72E W,

[BIEEH] students are required to make preview and review based on handout and PPT give from KULASIS
Calculus, Linear algebra, Structural Mechanics | and Exercises, Structural Mechanics 11 and Exercises
(Zofts (F74RT7T7—%) )
[FGHED S - #im] ¥4 T 4 AT T—DFEANCDONTIE, KULASISTHERL T 7ZE 0,
Based on the performance during the course (including homework) and the results of a final examination.
[BFIE]
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[EEEREL

Fundamentals of structural analysis based on energy principle.

Principle of virtual work and some energy principles for structural analysis.
[Approaches for study of statically indeterminate structures.

Fundamentals of elastic stability.

Fundamentals of structural analysis by matrix methods.

£5 st Issm&
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[EEEE]]

To solve structures such as truss and beam by the principle of virtual work/energy principles.
To solve statically indeterminate structures by force method and displacement method.

To understand the stability of equilibrium.

To get the stiffness matrix of simple trusses

Continuum Mechanics is a branch of the physical sciences concerned with the deformations and motions of
continuous media under the influence of external effects. The following basic items are explained with
exercises such as fundamentals of tensor analysis, mathematical formulation of stress, strain, motion and
displacement, conservation laws of continuous media (mass, momentum, angular momentum, energy
conservation laws), constitutive laws of solids and fluids, principle of virtual work and minimum potential
energy based on the calculus of variations and applications in elasticity, stress distribution, wave propagation
land fluid dynamics.

[EELEE]]

[IREEEAT]

Weak 1: Introduction, Work and energy

Weak 2: Principle of virtual work for rigid bodies

: Principle of virtual work for deformable bodies

rinciple of complementary virtual work (virtual force) -
: Principle of complementary virtual work (virtual force) -
: Castigliano's theorems

: Reciprocal theorems and Influence lines

: Learning level check

Weak 9: Statically indeterminate structures, and Force method by compatibility equations - 1
Weak 10: Force method by compatibility equations - 2

Weak 11: Displacement method (matrix structural analysis): introduction

\Weak 12: Displacement method (matrix structural analysis): truss

Weak 13: Displacement method (matrix structural analysis): beam

\Weak 14: Stability of rigid body-elastic spring system

<<Final Exam>>

Weak 15: Feedback

N

Based on the clear understanding of the mathematical formulation on deformation, stress and constitutive
laws, students are required to understand the derivation of the equation of motion, conservation laws of
angular momentum and energy. Principle of energy, variational method and initial-boundary-value problems
are appended for enhancing understanding through theoretical applications

[BREFE AR

Elementary knowledge on tensor analyses (2 weeks)
Stress and strain tensors (2 weeks)

Mathematical formulation of conservation laws (2 weeks)
Constitutive law of solids and fluids (2 weeks)

Energy principle and applications (2 weeks)

[Application in solids (3 weeks)

Basics of finite element method (1 week)

Confirmation of understanding & Feedback class (1 week)

(B2

Basic knowledge of calculus and linear algebra studied in 1st-2nd year of study

[RAEHEDT Z « )
[RIEEM Although understanding is mainly evaluated by the final examination, regular assignments taken during the
Calculus A and B, Linear Algebra A and B, Structure Mechanics | and Exercises class are included.
[RATEFED T « Bm] [BRE]

Grade is given based on quizes (10%), HW assignments (20%), mid-term examination (30%), and final
lexamination (40%).

Structural Mechanics Il and Exercises(2) M€ L | |

Materials on the contents of this subject are uploaded via KULASIS or PandA

Continuum Mechanics2)N\Gi< 1 4

Structural Mechanics Il and Exercises(2)

Continuum Mechanics(2)

BEEF

To be informed by the lecturer(s) in charge in his/her first lecture

BEEF

(BE8)
M. Matsumoto, E. Watanabe, H. Shirato, K. Sugiura, A. Igarashi, T. Utsunomiya, Y. Takahashi [Structure
mechanics 111 (Maruzen Ltd.) ISBN:4621046403 ((in Japanese))

(B£E)
P. Chadwick, quotContinuum Mechanics: Concise Theory and Problemsquot, Dover Publications
ishn0486401804
A.J.M. Spencer, quotContinuum Mechanicsquot, Dover Publications isbn0486435946
G.E. Mase, quotSchaum#039s Outline of Continuum Mechanicsquot, McGraw-Hill isbn0070406634

BENFE FB-ER) ¥

Review of vector and matrix analysis is recommended.

BENFE (FE - EE) F

(Zoftt F74R77—%F) )

Study exercise and assignment repeatedly.

(Zoftt F74RT77—%) )

Office hour (contact information and consultation hours) of the lecturer(s) will be given in his/her first lecture.
Students are encouraged to ask questions in the classroom. Students can also ask questions via email.

WA T 4 AT T —DFMC DN T, KULASISTHEREL TS 72 &V,

Prof. Takashi Hosoda (Department of Urban Management, Katsura C1-265)
hosoda.takashi.4w@kyoto-u.ac.jp

(Assoc. Prof Higo Yosuke (Department of Urban Management, Katsura C1-211)
higo.yohsuke.5z@kyoto-u.ac.jp

[Assoc. Prof. Thirapong Pipatpongsa (Department of Urban Management, Katsura C1-236)
pipatpongsa.thirapong.4s@kyoto-u.ac.jp

AT 4 AT T —DFMT DN TIE, KULASISTHERREL TS 2 &V,
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[REOHE - B

Lecture of fundamental theories of fluid dynamics and applications to hydraulic engineerging Basic equations,
potential flow theory, boundary layer theory and turbulent flow Introduction of basic modelings about fluid
motion and heat transfer in atmosphere related to hydrology and meteorology

[EEEE]]

Learning elementary knowledge of hydraulics and important topics of hydrodynamics science

[REFHE AR

Open channel flow (1),1/a],Basic equations of non-uniform flow, longitudinal profile

Open channel flow (2),1[5],Non-uniform flow computation

Unsteady pipe flow,1]=],Basic equations of unsteady pipe flow, application to water hummer phenomenon
land surge tank

Unsteady open-channel flow,1[1],Basic equations of unsteady open-channel flow, theories of flood flow and
hydraulic bore

Introduction of fluid dynamics (1),1[5],Boundary theory and application to hydraulic engineering
Introduction of fluid dynamics (2),1/al,Primer of turbulence theory and application to hydraulic engineering
Applied hydraulics (1) ,1/7],Seepage flow and its analysis

[Applied hydraulics (2) ,Fundamentals of sediment transport

Applied hydraulics (3) ,1/1],Sediment related topics of rivers

Hydrometeorology (1),1[11],Introduction to hydrometeorology

Hydrometeorology (2),1[5], Thermodynamics of atmosphere, Dry-adiabatic process

Hydrometeorology (3),1[1], Vertical stability of atmosphere for infinitesimal displacement
Hydrometeorology (4) , 1[5, Moisture in atmosphere, Moist-adiabatic process

Hydrometeorology (5) ,1[1],Latent instability, Land surface process of atmosphere

Achievement confirmation,1[1], Achievement of learning is confirmed.

Feedback, 1 [A], Review of this class is conducted.

15[ in total including feedback

The fundamental concept of hydrology is the hydrological cycle, which is various scale physical processes of
\water movements in the atmosphere, land surfaces, and oceans. Solar energy and gravity forces play major
roles for the hydrological cycle. Solar energy drives the dynamic processes of water vapor formation from
oceans and land surfaces, and transport of vapor in the atmosphere. The vapor changes to liquid and fall on
the land surfaces as precipitation, then the flow of water on and under the land surfaces are driven by gravity.
Hydrology is the study of the movement of water on and under the land surface and its applications to
mitigate water-related disasters, develop water resources and preserve the environment. In the class, basic
hydrological processes such as solar radiation, precipitation, evapotranspiration, infiltration, surface and
subsurface flow, and river flow are described.

B

The aim of the course is to understand the basic hydrological processes to obtain the knowledge for analyzing
hydrological phenomenon and the engineering background for water resources development.

[BREFE AR

[BIEZH

KFc 7z L

[RAEEHRD % « B

Attendance, reports and final examination

B E]
AE

Hydraulics and Hydrodynamics(2\&i< | | |

1. The hydrologic cycle: The contents of the class is overviewed and the concept of the hydrological cycle is
provided. The role of hydrology in the field of civil engineering is described.

2. Precipitation: The mechanism of precipitation is described. A numerical rainfall prediction model and the
mechanism of radar rainfall observation are described.

3. Interception and infiltration: The process of precipitation interception by trees is introduced. Then the
governing equation of unsaturated flow and the basic equations of potential infiltration are explained.

4. Groundwater flow: The mechanism of rainfall-runoff in mountainous slope The mechanism of
groundwater is explained. The physical equation to represent groundwater flow is derived from the continuity
and momentum equations of water flow.

5-7. Surface runoff: The mechanism of rainfall-runoff in mountainous slope is explained. The kinematic wave
lequation is derived from the momentum equation of water flow, and then the analytical solutions of the
kinematic wave model are provided. Rainfall-runoff modeling using the kinematic wave equation is
explained.

8. Solar radiation and energy balance: Energy and water cycle driven by solar radiation is described. Basic
mechanism of global warming ant its influence on hydrologic cycle is introduced.

9-11. Evaporaion and transpiration: The mechanism of water and energy cycle through evapotranspiration is
described. Energy balance at land surface and the wind of boundary layer is introduced. Then, methods to
measure the evapotranspiration is described.

12. Flood routing: The mechanism of flood routing is explained. Numerical representation method to
represent channel network structure is introduced, then typical flow routing methods are described.

13. Exercise 1: Students do exercises on hydrologic cycle, precipitation, solar radiation and energy balance,
and evaporaion and transpiration.

14. Exercise 2: Students do exercises on interception and infiltration, groundwater flow, surface ruonff, and

Fundamentals of Hydrology()\§i< 4 4 |

Hydraulics and Hydrodynamics(2)

BEEF

#=8)
RN B

Fundamentals of Hydrology(2)

flood routing.
<< Examination >>: Final examination is conducted.
15. Feedback: Questions from students are accepted.

[RIEEM

EENFE FB BB ¥

It is desiarable to study Hydraulics (2nd year) and probability and statistical analysis (2nd year).

[PAEETHRD A% - B

Students are recommended to review basics of hydraulics and hydrology.

(Zofth (F71RA77—%F) )

AT 4 AT T —DFIC DN TR, KULASISTHERL TS 20,

Student achievement is evaluated based on the final examination (around 90%) and their usual performance
including quiz, reports and attitude towards the class (around 10%).

[FERE

English handouts based on "T— Z /K% (JETHE) isbn9784254264784" and "fFiil T 5K (R
LHR) isbn9784627496316" will be provided.

BEEF

()

BENFE FB-ER) ¥

Read the handouts to understand contents to be given in lectures and to gain deep understanding of unclear
points of the lectures.

(ZOfth (F71A77—%F) )

Office hours are not provided. Questions from students will be accepted in the lecture room or via email.
Contact information will be given at lectures.

KA T 4 AT T —DFHIC DN TS, KULASISTHERL TS 72E W,
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[EEOHE - B8

Students are expected to learn consolidation and stress distribution in soils, shear strength of soils, lateral
earth pressures, bearing capacity of shallow and deep foundations, slope stability, and soil dynamics.
Fundamental analyses and design criteria of various geotechnical engineering problems are drilled through
exercises.

B

The course objective is to provide understanding of key engineering concepts and mechanical behaviors of
soil materials including consolidation and soil improvement, load transmission in elastic medium, effect of
lexcessive pore water pressure to shear strength, effective stress paths interpreted from conventional triaxial
tests, lateral earth pressure acting on retaining walls, bearing capacity of foundations, stability of slopes and
lexcavations, soil liquefaction, and dynamic characteristics of soils subjected to earthquake.

[EESETE]

Consolidaton, 2 times, Consolidation equation and its solution, consolidation test, and theory of ground
improvement for enhancing consolidation

Stresses in ground, 1 times, Boussinesq's elasticity solution, immediate settlement, and calculation of the
settlement

Shear strength, 2 times, Failure criteria, unconfined compressive strength, in-situ tests, triaxial compression
tests, stress-strain curve, drainage behaviors, and effective stress paths

Earth pressure, 2 times, Rankine's theory, Coulomb's theory, stability of retaining walls, and earth pressure
lacting on sheet pile wall

Midterm exam, 0.5 times,

Bearing capacity, 1.5 times, Bearing capacity and design for shallow foundations, bearing capacity and
design for pile foundations

Slope stability, 2 times, Stability analysis of infinite slope and slope with a circular slip surface, stability
[analysis with the slice method, and stability analysis of soft ground

Soil dynamics and liquefaction, 2 times, Nature of seismic load, soil behavior under earthquake loading,
mechanism of liquefaction, and prediction of liquefaction potential

Soil Mechanics Il and Exercises()AGi< | | 4

Soil Mechanics Il and Exercises(3)

@IFHREBR T U 7o B PO N
Work with soil composition, flow of water through soils, soil strength, foundation design

Soil Mechanics Il and Exercises(2)

Practice, 1 time, Problem solving in geotechnical engineering

Class feedback, 1 time, Confirmation of understanding

FEF /N 4| U-ENG2333522 LES5 U-ENG23 33522 LE73

[RIEEM

A required prerequisite is knowledge of soil mechanics. Soil mechanics I and Exercises(35080) would be
helpful as a prerequisite.

[RAEEHERD % « B
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3281 B4 | Exp on Soil M & Ex 1BLEFAR -
<ZEER> | Experiments on Soil Mechanics and Exercises| Bi% « K%

Final Exam (70%), Midterm exams and classworks (30%)

BAE

Soil Mechanics | amp Il Tutorial Exercises and Soil Mechanics Laboratory Manual
Exercise book and distributed handouts

£5 et F{ﬁ& ) |TEEE by s B8 i

[EEDERER)

BEEF

(BZ£E)
Braja M. Das, ldquoFundamentals of Geotechnical Engineeringrdquo, Cengage Learning
ishn9781111576752
Muni Budhu, IdquoSoil Mechanics and Foundationsrdquo, John Wiley amp Sons, INC. ishn9780470556849
Isao Ishibashi, Hemanta Hazarika, ldquoSoil Mechanics Fundamentalsrdquo, CRC Press
ishn9781439846445
bl = T REAEE GRAEHIRRD isbnd627426607

The purpose of this course is to teach students how to conduct laboratory experiments and in-situ tests in
order to obtain engineering properties and mechanical parameters of soils which were studied in the soil
mechanics courses.

[EELEE]]

To help students deepen their understanding on concepts of soil mechanics and to develop their skills and
lexperiences in fundamental experiments as well as collecting, analyzing and interpreting experimental data.

[REFE AT

(B:EURL)

(http://geomechanics.kuciv.kyoto-u.ac.jp/lecture/text/kakomon.html)

BENFE FB-ED F

Practice yourself from Tutorial Exercise

(Zoftt F74R77-%) )

Pipatpongsa (pipatpongsa.thirapong.4s@kyoto-u.ac.jp)

%A T 4 AT T —DFC DN T, KULASISTHEREL T 72E W,
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Soil Mechanics Il and Exercises3)NGE< | 4 |

Introduction and orientation, 1 time,

Physical properties of soils, 1 time, Soil structure, engineering classification of soils, consistency Limits,
grain size distribution

Compaction test, 1 time, Laboratory compaction tests, factors affecting compaction

Hydraulic conductivity test and particle size distribution test, 2 times, Permeability and seepage, Darcy's law,
Hydraulic gradient, determination of hydraulic conductivity, flow net analysis, Sieve analysis for determining
the particle size distribution curve

Consolidation test, 1 time, Fundamentals of consolidation, laboratory tests, settlement-time relationship
Uniaxial compression test, 1 time, Stress-strain and strength behavior of clays

Direct shear test, 1 time, Mohr-Coulomb failure criterion, laboratory tests for shear strength determination
Sounding methods, 0.5 time, N-values of standard penetration test and elastic wave exploration

Centrifuge model test, 0.5, Experiments using the similitude law of centrifuge test

Shaking table test, 1 time, Experiments using the shaking table test on dynamic behaviors of soils and

Exp on Soil M & Ex2N\&i< L L L




REH

Exp on Soil M & Ex(2)

foundations

Computer exercise and numerical analysis, 2 times, Fundamentals of math and physics for geotechnical
lengineering

Special lecture, 1 time, Special lecture on soil mechanics
Exercise, 1 time, Practical applications of laboratory testing data

Class feedback, 1 time, Confirmation of understanding

(B2

Soil mechanics | and exercises. It is recommended to take soil mechanics 11 and exercises in parallel.

[P/ % - B

Students are expected to conduct all experiments. Full attendance to laboratories and submission of all reports
lare compulsory.

[EFE

Soil Mechanics | & 11 Tutorial Exercises and Soil Mechanics Laboratory Manual
Handouts will be distributed

[BEEF

(BE£8)

Braja M. Das ['Soil Mechanics Laboratory ManualJ  (Oxford University Press) ISBN:9780190209667
Dante Fratta et al. [Introduction to Soil Mechanics Laboratory Testing) (CRC Press) ISBN:
9781420045628
i SEARE TG (i T°%2%) ISBN:9784886440846
BRO Tk LRl (B T2 1SBN:4886440584

[JAPANESE GEOTECHNICAL SOCIETY STANDARDS Laboratory Testing Standards of Geomaterials
(Vol.1)) (Japanese Geotechnical Society) ISBN:4886448200

[JAPANESE GEOTECHNICAL SOCIETY STANDARDS Laboratory Testing Standards of Geomaterials
(Vol.2)) (Japanese Geotechnical Society) ISBN:4886448224

IJAPANESE GEOTECHNICAL SOCIETY STANDARDS Laboratory Testing Standards of Geomaterials
(Vol.3)) (Japanese Geotechnical Society) ISBN:4886448240
Braja M. Das, ldquoSoil Mechanics Laboratory Manualrdquo, Oxford University Press isbn{}{
9780190209667}
Dante Fratta et al., Idquolntroduction to Soil Mechanics Laboratory Testingrdquo, CRC Press isbn{3}{
9781420045628}
TR L Tl X, R 1222 ishn{}{9784886440846}
T ERER D /7 L R, MU T2 isbn{}{4886440584}

Exp on Soil M & Ex3)N\gi< L L L
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2RI E4 |Plan & Mng of S Sys 1BLEFAIR -
<ZEER>  |Planning and Management of Social Systems| Hi% < K&

[N

B | 1 |se1\::§z e | e e (B e |ER e

[REOE - B8

This lecture series explains why and how society can be regarded as a system and described with
mathematical tools. Predicting changes in a society and influencing society in a desired direction are closely
related to infrastructure planning and management. Basic concepts and frameworks of typical models that are
indispensable for the analysis of (social) system states and trends are introduced. Moreover the lectures cover
theories in social psychology and discuss how cultural differences impact infrastructure planning.

[f‘JEE;ﬁ

To provide students with a complex system perspective of society and to clarify the role of infrastructure
planning and management. Further, to provide understanding of some mathematical and psychological typical
models for system analysis.

[REFE AT

Week 1: Introduction, Problems of infrastructure planning and management, and its methodology. Abstract of
systems analysis and “physics of society”.

\Weeks 2-3: Markov models, Markov process. Transition probability matrix. Steady state.

\Weeks 4: Time-series predicting model, Serial correlation. Auto-Regressive model. AutoRegressive-Moving
[Average model.

\Weeks 5-6: Queuing theory, single and multiple queues, examples for different M/D/k queues

Weeks 7-8: Game theory and general social dilemma situations, Strategic interdependency. Nash equilibrium.
Typical models. Social dilemma situations and infrastructure planning.

Weeks 9-10: Social psychology and planning, Attitudes, values and their influence on behavior and planning
Weeks 11- 14: Hazard Analysis, Examples of major accident analysis; fault trees and event trees.

This is followed by a final exam and feedback class.

[RIEEM

RRC7 L

[FAGHEBD 7% - ]

Joined judgement of report and end of term exam.

[FFE

Handouts will be distributed in class as well as links for further reading on specific topics covered in the
course.

Plan & Mng of S Sys(™\E< ¢ L

Exp on Soil M & Ex(3)

BEENFE (FE - EE) FH

It is recommended to read test procedure beforehand.

(Zoftt F74RT77—%) )

This class is intended mainly for students of the International Course, and will be delivered in English. You
cannot join this class from middle of the semester.

Contact: Instructors in charge of this subject will be informed in guidance. The following professor is also
available.

Pipatpongsa (pipatpongsa.thirapong.4s@kyoto-u.ac.jp)

AT 4 AT T —DFHIC DN TIE. KULASISTHERL TL 20,

[EBRERDHZHBICLBERE]

(7K

THREERD B % BT K 2 HIFFERZ T LI REERH

()35 3R T B U 7= R D N
A 854

T L 2 54

AR BRI T 1.54F

KA 454

OISR G U T HER I FEE DN
Explain how knowledge of soil mechanics and laboratory experiments is used in practice.

Plan & Mng of S Sys(2)

[BEETF]

(BZE)
Hillier, F.S. and Lieberman, G.J. (2015) Introduction to Operations Research. 10th Edition. McGraw Hill.
ishn9781259253188
Straffin, P.D. (1993). Game Theory and Strategy. The Mathematical Association of America. New
Mathematical Library. isbn0883856379
Further useful textbooks and materials are introduded during the lectures.

BENFE FB-ER) F

Handouts should be reviewed by students. For each of the three main parts of the course a homework will be
given that reviews the class content.

(Zofth (F71A77—%F) )

Offices hours of the teachers are notified during the first class.

AT 4 AT T —DFHIC DN TR, KULASISTHERL TL ZE W,
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[EEEREL

This course deals with Fourier analysis and with the solution of partial differential equations as its application.

It discusses Fourier series for periodic functions and its relation to integrable non-periodic functions. Once
the student gets familiar with its characteristics, the course aims to develop the ability to apply Fourier
[analysis to various engineering problems. The lecture emphasises the relationship between the numerical
[analysis and todayrsquos applications.

[EEEE]]

To get students acquainted with an understanding of Fourier series analysis and its basic concepts. Further, to
get students familiar with the various types of partial differential equations and their applications.

[REHE AT

Week 1: Introduction, What is Fourier Analysis? How to apply it? Clarify the necessary background
knowledge.

Weeks 2-5: Fourier series, A periodic function which is expanded into an infinite series of trigonometric
functions is called a Fourier series. Convergence behaviour and series properties are discussed with specific
lexample calculations.

Weeks 6-10: Fourier transform, Fourier analysis of non-periodic function leads to the Fourier transform. The
first class of functions is the actual Fourier integral. The lecture discusses how it represents the non-periodic
functions and shows the various properties of the Fourier transform. Students ability to use the Fourier
transform is improved through examples. The relationship to the Laplace transform is further discussed.

Weeks 11-13: Application to Partial Differential Equations,4[],In the last part of this course well known
partial differential equations (Laplace equation, wave equation, heat equation, etc.) are discussed. The
lapplication of Fourier series and Fourier transform is discussed to obtain specific solutions to boundary value.

Week 14: Numerical Fourier analysis, Fast Fourier transform (FFT) is a basic Fourier transform algorithm. In
this lecture it is explained and a software illustration provided.

This is followed by final exam in feedback class
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EEEDERER)

Guidance of laboratory experiments in hydraulics and measurement instruments. Eight experiments are
conducted about pipe flow, open-channel flow, waves, flow in porous media, density flow, hydrodynamic
force, sediment transport

BT

Understanding hydraylic phenomena through various flows observed in the hydraulic laboratory

EEREIRE

[RIEEH

Calculus, Linear Algebra, Engineering Mathematics B1.

Engineering Mathematics B2(2)N\Ei< | | |

Guidance,1[1],Guidance of hydraulics laboratory and course goals

Instruments in hydraulics laboratory, 1[4, Introduction of measurement instrumentsMethods and principles of
hydraulic experiments

Experiments 1 - 4,8[1],Rotation for eight experiments A to H as mentioned below

Guide for writing reports,4[al,Guide for writing reports

[A)Transition from lamiar to turbulent flows, friction law in pipe flows,(1)[11],Observation of dye patterns in
lamiar and turbulent flows in pipesUnderstanding Hagen-Poiseuille flow and Prandtl-Karman flow
B)Velocity and free-surface profiles in open-channel flows,(1)[],Measurements of free-surface and velocity

Experiments on Hydraulics@\< L 1 )

Engineering Mathematics B2(2)

[PAREHED 77 - #m]

Participation, assignment and 2 tests (mid and end)

[FERE

Handouts will be given in class. Textbooks and other material are introduced in class.

BEEF

(BE8)
Pinkus, A. and Zafrany,S.: Fourier Series and Integral Transforms, Cambridge University Press.
ishn0521597714
Further material is introduced during classes.

(B:EURL)

(None)

BENFE FB-ER F

Regular homeworks will be given that review the class content.

Experiments on Hydraulics(2)

profilesComparison measured results with theories

C)Hydraulic jump in horizontal bed,(1)[=],Understanding hydraulic jump Comparison measured free-surface
variations with theories

D)Transmission and deformation behaviors of waves,(1)[=],Measurements of wave deformations, wave
height and orbits of water particlesComparison measured data with small amplitude wave theory and
breaking-wave formula

E)Flow in porous media and underground water,(1)[a],Measurements steady flows in porous media by using
pipenet model and Hele-Shaw model

F)Density flow,(1)[a],Measurement and understanding transport mechanisms in density flowsEvaluations of
front speed and related friction laws

G)Hydraulic force on cylinder,(1)[1],Measurements of pressure distributions on cylinder surface in open-
channel flows Observation of Karman vortex behind cylinder

H)Sediment transport,(1)[=],Measurements and observations of bed load in open-channel flows. Comparison
with theories and formulae

Achievement confirmation, 1[1], Achievement of learning is confirmed.

total 15[ (lecture 2[5, experiments and guide for writing reports 12[7, achievement confirmation 1[71)

[RIEEM

(Zoftt (F74RT77—%) )

AT 4 AT T —DFFIC DN T, KULASISTHEREL TS 72 &0,

Hydraulics and Exercises

[FAGHBD 7% - ]

Attendance : 40 points Reports and homework : 60 points total : 100 points

[BFE

FETI RS %

[BEEF

(BEE)

BENFE (FH - BE) FH

Students must read carefully the handout previous to the experiment.

(ZOfth (F71A77—%) )

%A T 4 AT T —DFIC DN TIE. KULASISTHEEL T 72E W,
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[IREOBE - B8

The aim is to learn basic concepts of microeconomics and understand concepts related to the theory of
evaluation of social infrastructure projects. For this purpose, a relatively detailed lecture will be conducted on
the basic concepts of microeconomics, as well as the concepts concerning market functions, the behavior of
leconomic agents, and the evaluation of social welfare. Next, market failure and how to deal with it will be
explained. At that time, the economic characteristics of infrastructure and cost benefit analysis as a method of
evaluation will be explained.

[EELEE]]

Mastering the basic concepts of microeconomics and understanding concepts related to the theory of the
evaluation of infrastructure projects

[REFHE AT

Outline and public role (1 time): The outline of this lecture and the public role will be explained.

Consumer behavior model (2 times): The consumer behavior model will be described in detail. In particular,
after describing the preference, utility, utility maximizing behavior of households, the nature of the demand
function, the compensation function, the Slutsky equation, and the aggregate demand function will be
described. Furthermore, the type and nature of households' welfare measures will be explained. Text 2
Practice on consumer behavior (1 time): A practice of the above two lectures will be conducted.

Corporate behavior model (2 times): The behavioral model of a company will be explained. First, technology,
production function, profit maximization behavior, and cost minimization behavior will be explained as basic
knowledge. Next, the nature and points of cost and supply functions will be described in detail, and the
market structure and corporate behavior will be explained. Text 3

Practice of company behavior (1 time): A practice of the above two lectures will be conducted.

Market of perfect competition (1 time): The markets of perfect competition will be explained. Additionally,
differences between general equilibrium analysis and partial equilibrium analysis, and the concept of Pareto
efficiency will be described in detail. Text 4

Market of imperfect competition (1 time): The characteristics of markets of imperfect competition, such as
monopolistic markets and oligopolistic markets, and factors that cause monopolies and regulations as
countermeasures will be explained. Text 5

Indicator of economic valuation (1 time): Various indicators necessary for measuring benefits, such as
consumer surplus, producer surplus, social surplus, compensation variance, and equivalent variance will be
described. Text 7

Externality (1 time): The generation mechanism of externality and its types, and the internalization policy of
lexternality will be explained. Text 14.1

Public goods (1 time): The nature of public goods and Samuelson conditions will be explained. Text 6
Practice of market and externality (1 time): A practice of the above five lectures will be conducted.
Cost-benefit analysis (1 time): Regarding the concept of cost-benefit analysis, the concepts of cost and benefit,
as well as the social discount rate and evaluation index will be explained, and the difference with financial
analysis and methods for quantifying benefits will be described in detail. Additionally, from the viewpoint of

Public Economics(2)N\§i< | 4 1

#2275} H4 | Urban and Regional Planning BHERRE © | oprenl b '
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[EEOEE - B8]

Outlines of the processes of urban planning, planning of urban facilities, land use policies and transportation
policy. In addition, the basic theory and models of land use, transportation, environment protection and urban
leconomics will be discussed.

[EEEE]

To understand the structure of urban problems and to learn the basics of urban planning.

[REFHE AT

Lecture 1:Introduction to Urban and Regional Planning (Concept and problems of urban and regional areas,
need and social background of planning. Particularly factors affecting the future of cities such as the
internationalization, aging and environmental issues will be described.)

Lecture 2:Histroy of Urban Planning in Japan (Historical background of urban planning in pre-war Japan.)

Lecture 3-5: Land-use Planning and District Planning (Basic concepts of urban planning, domain of urban
planning, urbanization, regulations and basic zoning measures. Policies of urban development such as zoning,
revamping of the central business district, other district planning methods as well as conservation of natural
land historical environment of the city.)

Lecture 6-7: Environmental Issues and Urban Systems (Environmental issues, contemporary challenges and
planning requirements of regional and urban environment from the environmental economics point of view.)

Lecture 8:Current Urban Development (Current trends of the urban and regional planning such as eco-towns
land smart growth.)

Lecture 9: Basic Theory of Urban Transport Policy (Transport policy framework considering factors such as
mobility, environment, landscape, attractiveness and vitality of the city. Classification of transport policy
(regulatory policy, economic policy, infrastructure development policy).)

Lecture 10-12:Urban Transport Policy (Urban transport policies will be explained from the perspective of
urban development. In particular, the transport policies required to achieve a sustainable city with respect to
lenvironment and energy use. Deregulation, basic theory of deregulation, limitations and the effects of
deregulation.)

Lecture 13-14:Urban Transportation Planning (Basic concepts and models of the four-step transportation
model will be discussed.)

Lecture 15:Examination
Lecture 16: Feedback Class

Urban and Regional Planning@~§i< 4 | |

Public Economics(2)

Final Exam
Feedback (1 time): Confirming the degree of achievement regarding the contents of this lecture

Urban and Regional Planning(2)

[RIEEM

None

[PSGHED 7% - #m]

It is desirable that students have taken the course of planning system analysis and practice.

[FAGHBD 7% - #m]

Class participation, quiz and end of term examination.

[FERE

Periodical tests and reports are comprehensively taken into consideration. (Periodic tests: 70 to 80%; reports:
20 to 30%)

BRE]

Materials will be provided in the class from time to time.

[BEEF

i Lan

BEEF

(BEE)
Useful textbooks and material will be introduded during the lectures.

EENFE FB-ED) ¥

(8£8)
Hal R. Varian ['Intermediate Microeconomics : A Modern Approach, ninth Edition]  (W. W. Norton &
Company)

Students are advised to read the material assigned as pre-read (in almost all lectures) and do the assigned
homework.

(Zoftt (F74R77—%) )

EENFE FB-ED F

It is advisable to read the corresponding parts of the textbook in advance.

(Zofth (F71A77—%) )

Questions and so forth will be accepted after the class. Questions can also be asked via e-mail to pub@psa2.
kuciv.kyoto-u.ac.jp.

AT A AT T—0

Office hours will be allocated for students to consult the instructor and ask questions as needed.

AT 4 AT T — DRI DN T, KULASISTHERRL T 72E W,
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[EEEREL

To provide the student with sufficient knowledge to explain the significance of the various methodologies
used for transportation planning, operation and traffic engineering. To enable the student to apply each
method appropriately.

[EREEE]

To provide the student with sufficient knowledge to explain the significance of the various methodologies
used for transportation planning, operation and traffic engineering. To enable the student to apply each
method appropriately.

[BREFE AT

\Weeks 1-2: Introduction. The role of transport in the city and the role of motorisation. Definition of
Transportation planning and traffic engineering. Status of transport in cities and current global transport
planning problems.

Weeks 3-4: Observing and analysing travel behaviour. Purpose of travel surveys, in particular person trip
surveys. How to analyse travel behaviour with these and how to use these data.

Weeks 5-6: Road network survey and analysis. Explaining methods for road traffic flow and travel demand
estimation.

\Weeks 7-10: Traffic Flow Theory, Mechanisms of congestion, characteristics of traffic flow and traffic flow
models, traffic capacity of road.

\Weeks 11-12: Traffic operations, Traffic capacity at intersections, traffic signal control methods

Weeks 13-14: Traffic management methods, Introduction to the various traffic management techniques
currently being implemented, their benefits and challenges.

This is followed by a final exam and a feedback clas.

W7 s A L K
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[REOE - B8

This course provides the knowledge on geoenvironmental engineering related to environmental geotechnics,
remedial technologies, disaster mitigation and ground improvement/reinforcement.

[EEEE]]

The goal of this course is to understand how geotechnical engineering contributes to disaster prevention and
lenvironmental issues.

[IREHE AT

Environmental geotechnics (4-5 classes)
Remediation of contaminated soils and groundwaters, waste containment, and reuse of waste materials in
geotechnical applications, are introduced

Ground improvement (4-5 classes)
Principles of ground improvement and foundations are introduced.

Geo-disaster (4-5 classes)
Measures against geo-disasters and remedial technics are introduced.

Class feedback, (1 class)
Confirmation of understanding

(B2

Soil mechanics | and Exercises (35080)

[PARGEHED 77 - #m]

Final exam (70%) and class works (30%)

[ERE

[RIEEM

[

[RATEFED T « Bm]

Joined judgement of report and end term exam.

Transportation Management Engineering(J\GE < | | 4

Handouts will be distributed.

Geoenvironmental Engineering()\Gi< | | |

Transportation Management Engineering(2)

Geoenvironmental Engineering(2)

BEEF

BEEF

(BE8)
lida, Kitamura [Traffic Engineering] ISBN:9784274206382 (2008)
Roess R.P, Prassas E. S, McShane W.R ['Traffic Engineering) (Prentice Hall) ISBN:9780136135739 (
4th Ed (2004))
Further useful material will be introduced during the class.

(B£E)
Lakshmi N. Reddy, Hilary I. Inyang ['Geoenvironmental Engineering: Principles and Applications] (
Marcel Dekker, Inc.) 1SBN:0824700457
Robert W. Sarshy Environmental Geotechnics)  ( ICE publishing ) I1SBN:9780727741875

BENFE FB-ER) ¥

Introduced at the classes.

(Zoftt F74R77—%F) )

(EEURL)

(None)

BENFE FB-EB ¥

Handouts should be reviewed by students. Occasionally also homeworks will be given that help reviewing the
class content.

No specific office hour is scheduled. Please contact the instructors individually.

WA T 4 AT T —DFIC DN T, KULASISTHEREL T 72 & W,

[EBREROSZHBICLZEH]

(ZOfth (F71A77—%F) )

It is recommended to take this course jointly with “Urban and Regional Planning " taught by Assoc. Prof. Ali
Qureshi as some exercises will be conducted jointly.

AT 4 AT T —DFHIC DN TIE, KULASISTHERL TL 72E W,

(D75
FHSREEROD B % BT K % TR 16 LI FEERH

(@M% ER NS B U 72 SRR D NS
Construction and industrial projects involvement for 5-10 years

QR IGI U T RIS REDNA
Classes are given based on the practical experiences.
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#2251 B4 | Rock Engineering EUEFRE - | PR AR FHO#
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[EEEREL

#3784 | Design for Infrastructure 11 {BLEFRR - | L AHIFCR AR CHANG, KaiChun
<ZEER> | Design for Infrastructure 11 B - BB | TR PRBE
85 okt - Ismgz > (Wi | 250 e 25 |mn |BB s

[EEOEE - B8]

Unlike soil, rock is strong and hard materials consisting of solid aggregates of various minerals. However,
rock mass is different from concrete because it is not merely a mixture of materials binding together but it has
undergone geological process and formed structural discontinuities. Therefore, strength of rock mass is
controlled by planes of weakness and extents of fractures. Moreover, water can have impact on rocks, not by
breaking rock into pieces, but rather breaking rock into blocks through permeable discontinuities. Design and
construction technology of rock structures (such as tunnel, rock slope, dam), geology, mechanical properties
of rock and rock fracture, laboratory tests and field measurements of rock and rock mass are introduced in
this lecture.

EEBR

[This lecture aims to provide basic understanding of engineering properties of rock and rock masses for
applications in both civil engineering works and mining operations. Design exercise of rock structure is also
introduced.

[REFHE AR

Introduction,1[=], Introduction to rock engineering, geological structure and discontinuities

Strength characteristics,4[r, Deformability and compressive strength, fractures and tensile strength, and
lexperiments and failure criteria of rock

Hydraulics in rocks,2[r1],Hydro-mechanical behaviors in rock, and groundwater flow in fractures rock
In-situ investigation,3[r1],Subsurface stresses and field tests, and geological survey and rock classification
Engineering applications,3[=],Engineering applications to slope and tunneling

Practice,1[7],Practice of previously studied subjects

Class feedback,1[=],Confirmation of understanding

[BIEZH

Frc7z L

[PARGHED 7% - #im]

Class participation/reports (25%), Mid-term (35%), Final (40%) examinations

ERE]

Handouts are distributed via KULASIS or PandA

BEEF

(BEE)
R.E. Goodman [Introduction to Rock Mechanics] (John Wiley ) 1SBN:0471617180
J.A. Hudson and J.P. Harrison [Engineering Rock Mechanics]  (Pergamon) ISBN:9780080438641
J.C. Jaeger, N.G.W. Cook and R.W. Zimmerman [Fundamentals of Rock Mechanics] (Blackwell

Rock Engineering@~\§i< L L L

Civil Engineering widely contributes to our society. This course explains Civil Engineering from the
viewpoint how technology and knowledge is applied and integrated for a safe, comfortable and sustainable
society. This class consists of lectures from not only academic staffs but also guest lecturers and it
comprehensively discusses what Civil Engineering is, including the expected roles and ethics for civil
lengineers.

[EEEE]]

To understand how technology and knowledge cultivated in Civil Engineering contributes to the promotion of
social infrastructure, prevention or diminishment of disasters, and creation of environment. Furthermore, by
overviewing the current research trend, it is expected to comprehend the challenges and future directions of
Civil Engineering.

[EEHEEAT]

- Expected role for Civil Engineers, 2 times
Firstly, the outline of this course is explained. Then, reflecting the current examples, the role and the field
related to civil engineers are explained. Finally, the ethics for Civil Engineers are explained.

- Application of Civil Engineering to the society, 7 times

It is explained how technology and knowledge cultivated in Civil Engineering contributes to the promotion of
social infrastructure, prevention or diminishing of disasters, and creation of environment. Concretely, the
relationship between the academic studies and the application to practice, and the real image of Civil
Engineering are explained from the viewpoint of major fields where many Civil Engineers work.

- Understanding the current researches in Civil Engineering, 5 times

Firstly, the research trend in Civil Engineering, which aims to realize safe, comfortable and sustainable
society, is explained. Then, each student selects specific research field based on his/her interests and
investigates their research topics and future directions.

- Achievement assessment, 1 time
The achievement of the lecture is assessed.

[BIEEH
KFc 7z L
[FRAEFHED T4 - B

The grade is evaluated based on the record of attendance and reports assigned by lecturers.

Design for Infrastructure Q)< L 4 L

Rock Engineering(2)

) ISBN:9780632057597

AR Ty A=Y A BRI 1SBN:4765516288

Soil mechanics sign convention (compression is taken as positive) is used throughout this course. Please be
careful if you refer to the knowledge sources using Continuum mechanics sign convention (tension is taken as
positive).

(B#EURL)

https://www.isrm.net/(International Society for Rock Mechanics and Rock Engineering)

EENFE FB-ER ¥

Quizzes are regularly taken in the course

(Zofth (F71RA77—%F) )

1) Assoc. Prof. Thirapong PIPATPONGSA

Office: Department of Urban Management, C1-2-236
E-mail: pipatpongsa.thirapong.4s@kyoto-u.ac.jp

2) Prof. Kiyoshi KISHIDA

Office: Department of Urban Management, C1-2-335
E-mail: kishida.kiyoshi.3r@kyoto-u.ac.jp

WA T 4 AT T—DFHNC DOV TIE, KULASISTHER L TL EEW,

Design for Infrastructure 11(2)

i Lz

BEEF

(B£8)

BENFE FB-ER) ¥

Recommend to survey related information of each topic introduced in the class

(Zoftt (F74R77-%F) )

AT 4 AT T =D DN TIE, KULASISTHEREL T2 &0,

[EBRROHZHBICLHEH]

AT
(L77

A LI ARTBR TR S BT - 7R b R C— i — S TR
(@)U AR T I L 7 RS R 7

(SRIFHEER 2 WG U T SRS DN
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3225 B4 |River Engineering Y EFR - iig}w‘ﬁg ﬁzgﬁ iﬂigal ’E*EV
<EEER>  |River Engineering B - K2 - iR i o E T RD
BASEMFZErT ez P RERL

)
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[IREOBE - B8

[N

B | 1 |se1\::§z e Wy e 2 B lwn |ER|

[REOE - B8

Methodology for water resources development, management and conservation is introduced from the
lengineering viewpoint. Main topics are distribution of water resource on the earth, grasp and prediction of
water demand, planning and design of water resources systems, estimation and prediction of river flow,
policy and water rights, and operation of reservoirs.

[EEEE]]

()11 & & DFIEDIAIK, ﬁ]7k$o3:0thﬂtaﬂﬁﬁét%hb%ﬁx)}tdéﬂiéttétbbﬂﬂi&ﬁﬁ%qﬁ
e U, 112 /28, 2k %Z U T O | BRBIZ L & 2 DL, B il 113 & o]
IR « GEZEE T, w1 SEAEOIRE QR Fiskahm GAK -« l5E - B
Sk, Fa e BRVEED | \Mﬁz_%@%nutfsfﬁ%g%ﬁﬁi&t*I/\Jﬁt“g“%n

[EEEE]]

The goal is to understand the basic theory and methodology for water demand prediction, water resources
systems design, river flow estimation, water resources policy and reservoir operation.

[REHE AT

() 1172 FURRPAINBLG,  T2AMIBLS, tERRPANELNE EOZRAERZ & > TEA B T LINT
& B ILHERIER & BRI 2 ST B T L.

[IREHE AT

The 1st Class: Water resources systems planning
Target of water resources engineering. Temporal and spatial distribution of water resources on the earth.

The 2nd - 3rd Classes: Development of water resources
Concept and measures of water resources develeopment. Efficiency and limit of water resources development.

The 4th Class: Design of water resources systems,
Estimation of water demand and design of water resources systems.

The 5th - 6th Class: Operation and management of water resources systems
Planning and management, off-line and real time operation, optimization of reservoir control.

[The 7th Class: Social and legislation system for water resources
Social and legislation system for water resources, water right, public and private water, management and
defect.

The 8th Class: Hydrologic predictions
Hydrologic predictions play an important role for water resources evaluation. The basic role of hydrologic
predictions for a river planning and river management are explained.

The 9th - 12th Class: Hydrologic frequency analysis

The basis of the hydrologic frequency analysis is explained. Hydrologic variables used for the river planning
land water resources planning are introduces as probabilistic variables; the concept of non-exceedance and
exceedance probability and T-year probabilistic hydrologic variables are explained. Then, the procedure of
hydrologic frequency analysis, distribution functions used for the frequency analysis, and estimation methods
of parameters of a distribution function is described.

The 13th - 14th Class: Real-time hydrologic forecasting
Methods for real-time rainfall forecasting and river discharge forecasting are focused.

Water Resources Engineering(QN\i< L | |

I EFRIRD FT, WO RGERE, 1A 72 75 2k, HREOJTE HARDI DMK & Lk
115HBL, SIS DAL & FUs O RGER, EAF O B0 & 7 OB
I’%/k IKAEER & RS 10 ST B B A I, B RN OO /KSR HI#IT D BRI, BERE O
AR & AT O BL
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;;rl ?ékﬁfﬁiéé*ﬂ’ﬂifﬁ, WG & 2058, P - AT 2 L—v 3y, Lok
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BREER RS X 2 L—a A )1 - WAOBEIAS S 2 L—> 3 > (115 B OB & i
HE OO, EEHHGHO BRI A 1 = XL E HIBRER OB O Z DX, & Likitio
MDY S 2 L—3 3 7 E)
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DxHGRR, MAERSORER LA, FIEYIO NGBS ERE L (2) FIEEROBRE, &
MIZARIE DRSS, WML RISEME, )10 ZEUGE « Heagifhie - KOG,
1) | | BR AT Q)W ERER ORI & BEAE, WA DRKIRIC X 25088, WE ORI RE & JEEIC
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River Engineering(2~\i< L L L

\Water Resources Engineering(2)
<<Semester final examination>>

The 15th Class: Feedback
Achievement assement is intended to measure students' knowledge, skill and aptitude on the subject.

River Engineering(2)

[

KERE, IKSCE, EREEO B Z LT A0, ERPAC OV TR T IIAT 5. 2[4
SRR L T B T A EE LU,

BENFE (FH - BE) FH

Explained in the classes.

ZFoft FIAA77—%) )

XA T 4 AT T —DFIC DN T, KULASISTHEEL T I2E W

[PRAESHED S - B
BRI . AR, S, GO hT A b LR— FZ2RAamICERL TS,
[BIEZH =
It is desirable that students have already learned fundamental hydrology and systems analysis for planning [BEHE]
land management. VAN i
[PRAESHED 7 - B
Grading is done based on the mark on regular examination. Performance in the assignment and quiz in the e
classes is also taken into account. Minimum passing grade is sixty percent. (BEH)
FERICRINT B
[BRE]
s EEEE 5E ED 5
FAERZ T - @EICTHOTERT 5T L.
BZEE (Zz0fh (F71R77—%F) )
(BE8) T 4 AT T —IERHCRI RO, BEICE U TSR A=)V TG 5. Ml - 10 A—)L

77 K LA : hosoda.takashi.4w@kyoto-u.ac.jp amp takemon.yasuhiro.5e@kyoto-u.ac.jp

AT 4 AT T —DFHIIC DN TR, KULASISTHER L TL 2 E W,
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[EEEREL

This program aims to train basic concept and application of civil engineering's methodology (“structural
lengineering”, "hydraulics", "geomechanics”, “infrastructure planning and management”, etc) on real society.
This internship will not only provide practical opportunity to train at formal institution or enterprise in Japan
but also train at foreign university or international institution or NGO.

5wk |sa1\::§z

)

FEEEERE | 2020 - B ... |EE| e
B=aR A Fﬁ[‘ﬁ &3 R | | SeE |

[EEOHE - B8

BT

To understand relationship between basic concept and application of civil engineering's methodology in real
society, and to induce high motivation of technical capacity improvement through practical experience of
business.

To understand fundamentals of design theory for civil infrastructures. To explain various design loads,
including dead load, live load, temperature load, seismic load, and wind load, limit states of structures and
their evaluation, demand performance. To design structures considering reliability, optimal design,
serviceability, aesthetics, and environment.

[EEEE]]

[REHE AT

\Week 1, Guidance

Week 2, Preparation on Internship

Week 3-13, Implementation of Internship

Week 14-15, Report meeting

Each students should present output of internship in this meeting.

To understand fundamentals of design for civil infrastructures.

To understand fundamentals of load, limit state of structures, reliability design and optimal design.

To understand fundamentals of characteristics of natural wind, aerodynamics of structures, design wind and
wind resistant design.

To understand fundamentals of earthquake mechanism and seismic response of structures, seismic load, and
seismic design.

[REFE AT

[BIZZH

Students should attend to orientation meeting for 3rd year student in April.

[PARGHED 77 - #m]

Presentation: 40-50%, Reports (Daily work report, summary report) : 50-60%

[FERE

None

[BEEF

(BE8)
None

BEENFE FB-ED F

None

(Zofth (F71A77—%F) )

Priority is given to the international course students when the applicants for employing institute of internship
program are a large number.

International Internship@)N\gi< 1 4§

(1) Design: Structural planning of civil infrastructure
(2) Design: Design theory of civil infrastructure

(3) Design: Actions

(4) Wind Resistance: Aerodynamics of structure

(5) Wind Resistance: Wind-induced vibration

(6) Wind Resistance: Wind resistant design

(7) Earthquake Resistance: Earthquake ground motion
(8) Earthquake Resistance: Dynamic analysis(1)

(9) Earthquake Resistance: Dynamic analysis(2)

(10) Earthquake Resistance: Seismic design

(11) Design: Limit state of structure

(12) Design: Design format

(13) Design: Reliability design

(14) Design: Optimal design

<Final Examination>

(15) Feedback

E&WRof S, & RSDP(2)NEK 4 4 )

International Internship(2)

E& WR of S, & RSDP(2)

[

[EBRERDOHZHEICLBEH]

[OF
EHTOIREE R UTHIEMNT TS RERE

(@M% IR BT B U 72 SRR D N
It totally depends on the internship site.

@R IG U T TR L REDNA
The relationship between basic concept and application of civil engineering in real society

Probabilistic and Statistical Analysis and Exercises(35050), Dynamics of Soil and Structures(35120),
Structural Mechanics | and Exercises(35110), Structural Mechanics 11 and Exercises(35140), and Fluid
Mechanics

[RAEEHERD % « B

Based on the performance during the course (including homework) and the results of a final examination.

BAE

Hand-outs are distributed when necessary.

BEEF

(B£E)

EENFE FB-ED ¥

Require to review probabilistic and statistical analysis, dynamics of soil and structures, structural mechanics,
land fluid mechanics.

ZFoft F7AA77—%) )

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

%A T 4 AT T —DFMCDONTIE. KULASISTHEEL T 72E W,
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#2275} 54 | Concrete Engineering BHEFR © | - ouprenl b .
<ZER> | Concrete Engineering Ba - K4 LRI HEBEL AN, Lin

& st Ismgz 2 | iy e s B lms |88

[EEEREL

The basic analysis theory and the design technique of reinforced concrete (RC) and prestressed concrete (PC)
structure are explained.

BT

Students are expected to understand the mechanical behaviors of RC and PC structures members such as
beams and collumns, based on the fundamentals learned in this course.

TAARFTERE wakE R
AR JUR - HIE
3 ST Tt S
B SRS TR R

CAAIERE WE#dE AN, Lin

ToARER dERE AR 22
CAARZERE W vhkE

TEAER deBd N B
BASERIZErT BT %k iz
THAWZERE GBAT CHANG, Kai-Chun
TAARERE B WRE ARE

#2274 |CP & Exp on Struct M $HLEFAR -
<BEER> | Computer Programming and Experiment on Structural Mechanics| i « G4

[REFHE AT

Introduction, 1[5l Introduction of concrete structures (RC&PC)

Fundamental of design,2[=l,Design code and specifications

Materials, 171, The mechanical behaviors of concrete, reinforcing steel and others are explained.

Bonding behavior,2[ri], The mechanism of bonding between concrete and steel.

Flexural behavior,2[], The mechanical behavior and the capacity of RC section subjected to the flexural
moment and/or the uniaxial force are explained.

Shear behavior,2[=], The mechanical behavior and the capacity of RC section subjected to the shear are
explained.

Crack and deflection,2[A],Cracking mechanism and evaluation of deflection of RC member are explained.
Prestressed concrete I,1]=], Effects of Prestressing Prestressing steel concrete for prestressed construction
Prestressed concrete I1,1[7],Elastic flexural analysis Flexural strength

Confirmation of understanding of lecture,1[=],A confirmation of understanding of lecture is examined.

88 st - Isma 2 |BEEE- ) B | ww

-
oM

b

[BEOHE - B#)

Practical understanding and application of the theory that have been learned in “Structure mechanicsland
Exercises " and “Structure mechanicslland Exercises” .

To learn the measurement technique on strain, deflection and vibration in experiment, and the fundamentals/
application on computer programming for matrix methods for structural analysis in computational exercise
\which are needed for understanding the mechanical properties of member and/or structure.

B

[RIEEM

Students of this class had better take ‘Structural Mechanics | and Exercises (30080)° in 2nd year and
Construction Materials (30240) * in 3rd year.

[To understand the fundamentals of measurement of strain, deflection and vibration

To deeply understand theory of structure mechanics by beam experiment

To understand numerical analysis approach of structures by use of matrix methods

To deeply and synthetically understand mechanical behaviors and validation methods of structures by
comparing the experimental results with those resulted from matrix methods

EEHE AT

[FfGHED 77 - #m]

Grading is based on the result of final examination and reports.

[FERE

Arthur H.Nilson, David Darwin and Charles W.Dolan [Design of Concrete Structures] (Mc Graw Hill)
ISBN:0073293490 (2010)

B

(BEH)
K. Kobayashi ['Concrete Engineering] ~ (Morikita Publishing Co. Ltd.) ISBN:9784627425651 (3,240JPY

[James K.Wight, James G.MacGregor Reinforced Concrete Mechanics & Design)  (Pearson) I1SBN:
Concrete Engineering(2)A\i< | | |

Introduction, 1 time

Explanation of the significance and the role of structural experiment and computer analysis Introduction of
relationship among structural mechanics, structural experiment and computer analysis, and examples of
practical failure structures

Structural Experiment, 6 times
Introducing fundamentals of experiment method and measurement technique for structure model, 5
experiments (cantilver, frame, metal, vibraition test, concrete)

Computer Analysis, 7 times

Computation of the global stiffness matrix, boundary condition, solution procedure, calculation of strain,
Visualization, Numerical analysis of a simple beam, Numerical analysis of the test cases (flexural deflection
of and a frame)

Feeback lecture, 1 times
Review structural experiments and computer analysis. Confirm the attainment level of learning

CP & Exp on Struct M)NB< L L 1

Concrete Engineering(2)

9780132176521 (2010)

CP & Exp on Struct M(2)

[

BENFE FB-ER ¥

students are required to make preview and review based on handouts and PPT give by KULASIS

Computer Programming in Global Engineering, Structure mechanics I and Exercises, Structure mechanics II
land Exercises.

[RATETHED T « Bm)

(Zofth (F71RA77—%F) )

AT 4 AT T —DFHICDNTIE, KULASISTHERL TS ZE W,

Grade is given based on attendance and reports.
Experiment: 50 points (each experiments 10 points), Computer programming:50 points
Evaluation of experiment and computer programming must be over 30 points.

[ERE

FEPICIRRT B

To be distributed in lectures

[BEEF

(BEE)
SN S B

EENFE FB-ED) ¥

Students will review frame analysis.

(ZOfth (F71A77—%F) )

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

It is desirable to bring your own laptop.

XA T 4 AT T —DFMCDNTIE. KULASISTHEEL T 72E W,
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Coastal Engineering(2)

Tsunami and Storm Surge: Evacuation Planning under Coastal Disasters [1 time]
Characteristics of tsunami and storm surge are explained. Additionally, evacuation process and evacuation
planning are introduced.

Achievement confirmation [1 time)
Comprehension check of course contents.

[EESETELE]

2T %L OA S COMEB R U C. DADRIE, J DN L L C 2 —.
FREOWE, PRI, PRI, 3L OHEORE i SV CEIHREETT >, %D
7 — < I RS T CRATS %

(1~ 15050 BTGB ORE
(16~30WEH) SATHIFEDUE L LY 2 —
(31~45IRF[H]) BIFFEIT LD
(46~6GORFM) WY, JLBR, fRATS DI N
(61~75IRFMH]) G SCHHEE

Feedback

[BIEEH]

FrCx L

[PRAEFTHED S - B

Based on the results of examinations
[BEE]

Handout is used in the lectures as needed.

[BEEF

(BEE)

Supplemental textbook is announced in the first lecture.

(B:ZURL)

(B2

RIS PR 2 L T0a T e

(L)

BENFE (FH - BE) F

To have already completed the class of Hydraulics and Exercises is desirable.

[FAGHEBD 7% - ]
AR L UFEK - WA BRI E N B

e

TR &A%

[BEEF

(BEE)
TR & AR

BENFE FB-ER F

TR E AT

(ZOfth (F71RA77—%) )

AT 4 AT T —DFHIC DN TR, KULASISTHERL T ZE W,

ZFoft FIAA77—%) )

Reexamination is not provided.
How to contact with instructors is announced in the first lecture.

AT 4 AT T —DFHIC DN TIE, KULASISTHERL TL 72E W,
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[IRXOIE - B8

Fundamental items related to coastal engineering (i.e., coastal process, sediment transport, near shore current,
shoaling, irregular wave, tsunami, storm surge, tidal wave, wave force)are to be lectured. Especially,
sediment transport controlling physical environment significantly around coastal area is to be explained
systematically together with river sediment transport.
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Our goal is systematic understanding of fundamental hydraulic phenomena around coastal zone which is
indispensable for designing coastal environment.
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Introduction to Coastal Engineering [1 time]
Introduction to coastal engineering with focusing on beach deformation

Small Amplitude wave theory [2 times]
Characteristics of small amplitude wave theory and its application are explained.

Wave Statistics / Wave Transformation [2 times]
Developing process of wind wave and expression method of irregular waves are explained. Mechanics of
wave transformation is outlined.

\Wave Force on Coastal Structures [1 time]
Several experimental formulae of wave force acting on coastal structures are introduced. Problems for
stability of rubble mound is mentioned.

Design of Coastal Structures (Exercise) [1 time]
Exercise of design of coastal structures.

Introduction to Computational Design of Coastal Structures [1 time]
State-of-the-art numerical wave flume and its applications are explained.

Sediment Hydraulics [4 times)
Sediment hydraulics (i.e., basic characteristics, calculation of river-bed, bed load and suspended load, non-
equilibrium sediment transport) is explained.

Nearshore Current / Coastal Sediment Transport [1 time]
Near-shore current due to wave deformation and resultant coastal sediment transport are outlined.
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