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Advanced Fluid Mechanics
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807, Mechanical and Civil Engineering Building No.1
(REBHMERUVERBE]

Advanced course in fluid mechanics. Includes the derivation of the Navier—Stokes equations, the idea of

the boundary—layer theory, turbulence modeling and their applications. This lecture becomes the basics of
the numeric analytical method

(BEX—T7—F]

Fluid Mechanics, Navier—Stokes equations, boundary—layer approximation, approximate method,
turbulence model, free turbulence flow, suspension flow

(BEABRVEBERE]
lecture
(€:EICTED

1.Outline of fluid motion with friction

2.0utline of boundary-layer theory

3.General properties of the Navier—Stokes equations

4.Exact solutions of the Navier—Stokes equations

5.Boundary-layer equations for two—dimensional flow; boundary layer on a plate

6.General properties of the boundary—layer equations

7.Exact solutions of the steady—state boundary—-layer equations in two—dimensional motion

8.Approximate methods for the solution of the two—dimensional, steady boundary-layer equations
9.0utline of turbulence modeling

10.Application of turbulence model to open—channel suspension flow

11.Application of turbulence model to two—dimensional inclined wall plume
12.Modeling of two—dimensional turbidity currents using kinetic energy of turbulence
13.Development of simulation model of powder snow avalanches

14.Recent advances of numerical method using turbulence model

(H%HE]

)
[B5E]

Schlichting, H, Boundary Layer Theory, McGraw—Hill
(AR DT & & FHEIE R )

Written exam

(BE=E]
)

This course starts in the odd number year.
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Advanced Concrete Engineering

(B8]
THF IE (SHIMOMURA Takumi)

(BEEFITERE]
PR % 1 5 FR703E
(BEEXENRUVERBR]

The objectives of this lecture are:

(1) to know engineering background,

(2) to understand mechanism from scientific viewpoint,

(3) to understand methodology of mathematical modeling, and

(4) to be able to execute numerical simulation,

of several specific topic in the field of concrete material and structure.

(BEX—7—F]
steel reinforcement, concrete, composite material, mechanics, structural analysis, structural design,
concrete structures, and hybrid structure

(BEABRUVEBESX]

In addition to normal lecture, some materials are provided as printed matters or on—line. Assignments of
numerical simulation are given several times.

(RXHE]

§ Finite Element analysis and constitutive models of RC (Reinforced Concrete)
(1) Introduction, Outline of FE analysis of RC

(2) Tension stiffness of RC 1

(3) Tension stiffness of RC 2

(4) Tension stiffness of RC 3, Assignment

(5) Elasto—Plastic Fractural model for concrete

(6) Stress transfer along crack in concrete 1

(7) Stress transfer along crack in concrete 2, Assignment

(8) Flowchart of analysis of RC panel element under in—plane stress

§ Transport phenomena in concrete and deterioration problem of concrete structures
(1) Introduction, Outline of moisture transport in concrete

(2) Microstructure of concrete and water in concrete

(3) Thermodynamics and mathematical modeling of water in concrete 1

(4) Thermodynamics and mathematical modeling of water in concrete 2

(5) Numerical simulation of moisture transport in concrete, Assignment

(6) Coupling analysis of transport of water and chloride ions in concrete

(7) Lifespan simulation of concrete structure

(55E]

Okamura, H. and Maekawa,K.: Nonlinear Analysis and Constitutive Models of Reinforced Concrete,
Gihodo—Shuppan, 1991

[ A #E D FAM 5 % & SR E ]
Results of Assignments

(BE=HE]

Though the topic of this lecture lies in concrete engineering, the methodology of mathematical modeling
and numerical simulation is common with other field in civil engineering, such as steel structure,
hydraulics and soil mechanics.

[BBRHA—LR—CF7 FLX]
http://concrete.nagaokaut.ac.jp/
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Advanced Geotechnical Engineering 1

(B8]
A e (SUGIMOTO Mitsutaka)

[(BEEF-ITEKE]
Meck. and Civil eng. Bld. No.1, #808

(BEEXENRUVERBR]

The goal of this class is to master the theoretical base of statistics concerned with measured data.
The concrete targets are as follows:

1. understand the process to solve linear inverse problem.

2. understand the process to solve non—linear inverse problem.

3. obtain the statistical view for measured data.

4. understand the concept of Robust estimate method for measured data including disturbance.

(BEX—7—F]
statistics, least square method, non-linear optimization method, linear algebraic,
Robust estimate method

(BEABRUVEBESX]

Theoretical base of statistics concerned with measured data will be described. Furthermore, some
applications will be shown.

The lecture note will be distributed and the lecture will be done by using projector.

€ 3=1=D)
1IW Introduction
2W Review of learned provability and statistics
3W Linear least square method
4W Non-Linear least square method
5W Overview of error theory
6W Error theory I
TW Error theory II
8W Overview of optimization method
9W Optimization method I
10W Optimization method II
11W Solver of simultaneous equations
12W Evaluation method of measured data
13W Robust estimate method
14W Applications
15W Comment on reports

[ A #E D FAM 5 % & SR E ]
SRR 5 1 -
Grade is given, based on the reports.
R M P E
1. understand the process to solve linear inverse problem.
2. understand the process to solve non—linear inverse problem.
3. obtain the statistical view for measured data.

4. understand the concept of Robust estimate method for measured data including disturbance.

(BE=E]

Linear algebraic undergraduate level is required.
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Advanced Geotechnical Engineering 2

(B8]
HH ¥ 8 (TOYOTA Hirofumi)

[BEZF-ITEKE]
PR % 1 37055
(REBMERUVERBE]

This course introduces the students to the fundamentals of soil dynamics, including the behaviour of soils
under seismic and dynamic loading. The course deals with the dynamic soil properties with the wide range
of strain revel. The main focus of the lectures is the explanation and determination of dynamic ground
parameters for engineering design.

(BEX—7—F]
Soil dynamics, earthquake, and liquefaction

(BEABRUVEBES K]

The course basically consists of lectures in which a liquid crystal projector and handouts are used. Time is
sometimes made for tutorials. The contents of the lecture is given below.

(RXHE]

1. Characteristics of static and dynamic problems (1 weeks)

. Equations of motion in elastic medium (2 weeks)

. Wave propagation in two stratums (1 week)

. The visco—elastic model (1 week)

. Spring—dashpot model (1 week)

. Measurement of dynamic deformation properties of soils (2 weeks)
. Deformation characteristics of soils in small strain (2 weeks)

. Cyclic stress in typical dynamic loading environments (1 week)
. Nonlinear hysteresis model (1 week)

. Liquefaction of sandy soils (2 weeks)

. Examination (1 week)

L o000 Uk WD

(BB D FHAf 75 ik & Bl IR B )

Evaluation will be based on reports(30%) and examination(70%)
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Advanced Construction Engineering

BE 2B 2%H

[B8E]
BA FEE (MIYAKI Yasuyuki) s B IF 1E 5 (MIYAZAKI Masao)
(REBMERUVERBE]

Object of this coursework

The contents of this coursework mainly consists of how to manufacture and build the steal structure,
including the way of protecting one from strong wind.
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Advanced Disaster Control Engineering

[B8E]
K & (OHTSUKA Satoru)

(BEEFITERE]
Pehk At 3% 1 75 BR802(R %)
(REBMERUERBIF]

This class offers the basic concept and numerical methods for stability analysis of geotechnical structures.
The introduction of continuum mechanics and plasticity theory is explained first. Some effective theorems
in plasticity are presented. Their application to stability assessment is reported in detail. The framework of
rigid plastic finite element method and its application to geotechnical problems are expressed.

(BEX—7—F]
Stability analysis, Continuum mechanics, Plasticity, Finite element method

(BEABRUVEBES K]

lecture and exercise

€25 202D

(DIntroduction of continuum mechanics

(2)Plasticity theory

(3)Plasticity theorems and their application to stability assessment
(4)Rigid plastic finite element method

(&7HEF]

none

(55E]

none

(AR DM & & A E ]
test

(BEEEH]

Basic understanding of continuum mechanics and finite element method
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Advanced Transportation Engineering

Advanced Transportation Engineering

€z E-4-D)
LI FEZ (MARUYAMA Teruhiko)
(BEEFITERKK]
Pl ae 1 S HHT07 =8
Room No.707 Phone 9613 E—mail:terum@vos.nagaokaut.ac.jp

(BEEXENRUVERBR]

Understand how to make research process from the excellent papers on highway engineering

(REX—T—F]

pavenet material, pavement design, noise reduction, heat island, damage estimation of pavement

(BEABRVEBESX]

Improve research ability from thinking background of research, founding of notable point, and solutions of

problems.

€25 202D

. Development of Porous Pavements

. Development of Polymer Modified Asphalt

. History and State—of-the—Arts of Nondestructive Test for Pavements
. Fatigue Tests for Asphalt Mixtures

. Recycling of Pavement Material

. Traffic Management in Cold Areas

. ITS(Intelligent Transport Sysytem)

. Pavement Management Sysytem

. Construction and Maintenance of Concrete Pavements

. Landscape Engineering of Highway

. History and the State—of-the—Arts of Highway Strucyural Design Method
. Special Pavements

. Pavements on Bridge Slabs

. Pavements in Airports

(&HE]

Research Papers appointed in the lectures

(AR D FFE 75 3% & Rl IR B )

Students should submit some report papers on the relation between their own research work and these

lectures.
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Advanced Structural Engineering HBE 2HM 2%HA
Advanced Structural Engineering

€EEE-4=))
EJF 1] (NAGAI Masatsugu)

[(BEEF-ITEKE]

Pk R 1 570258

Room 702, Mech. and Structural Engineering Build., ext.9602
(€::E J=1: 0D X084 4=k )

Structural characteristics, structural behavior and design method of steel-concrete hybrid (composite and

mixed) bridges are dealt with. The lecture help students understand structural behavior of hebrid bridges
and design them.

(BEX—7—F]

steel, concrete, composite, bridges, mixed bridges, hybrid bridges
(BEABRRVEBERE]

Writing on blackboard, slide, OHP, Distribution of materials

€25 202D

1. Characteristics and application of steel-concrete hybrid bridges
2. Design and construction of composite girder bridges
3. Cracking of concrete in tension

4. Crack width control design of continuous composite girder bridges
(%78

Evaluation is based on the equality of reports:100%
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Oral Presentation RE 2BfI  2%°Hf
Oral Presentation

¢EEE:4-))
Coulson David* 3£ H #F— (HIRATA Kenji)

(BEEFITERE]
FEH kAT
(BEEXENRUVERBR]

When making a presentation of research, starting with a simple introduction is most important. The easier
your presentation is, the easier the questions will be (if you research is good!) Also in this course,
students will have a chance to review English necessary for creating a clear easy—to—understand
presentation in English of their own research topic. The teachers will give instruction in basic technical
writing (grammar and vocabulary) and structure of English technical writing. This will include: summarizing
their research, and deciding how to explain the outline of their research. Students must make a
powerpoint presentation during the course and answer questions from other students and teachers.

€25 202D

Week 1 INTRODUCTION) Summary writing; making a complicated idea simple.

Week 2 Difference of spoken and written language in technical presentations.

Week 3 (USING TECHNICAL ENGLISH) Students continue introducing a basic process of their field of
study, and questions from students in small groups.

Week 4 (DESCRIBING YOUR OWN RESEARCH) Identify the key points of your research in just a few
lines. Loud speaking training.

Week 5 Students must present a short, perfect outline of their research topic.

Week 6 Work on asking questions in response to listening to research introductions.

Week 7 Work on answering questions in response to listening to research introductions.

Week 8 Appropriate language to criticize or praise other scholars’ ideas.

Week 9 (POWERPOINT PRESENTATIONS) Introduction to writing a power point presentation.
Introduction of one power presentation by the teacher.

Week 10 Summarizing your research in 15 slides.

Week 11 Editing your slides more. Short presentations in small groups followed by Q/A

Week 12 Talking with limited notes and short slides. Looking at the audience.

Week 13 Full presentation to the class followed by Q/A from teachers. (4/5 students)

Week 14 Full presentation to the class followed by Q/A from teachers. (4/5 students)

Week 15 Full presentation to the class followed by Q/A from teachers. (4/5 students)

(%7 #]
Provided by teachers
[ A #E D FAM 5 % & SR E ]

60% powerpoint presentation / 40% general participation

(BE=E]

This class will be limited to 15 students. Selection by written report.
THIS CLASS WILL BE SIMILAR TO WRITTEN PRESENTATIONS. BUT IT IS MORE SUITABLE FOR
STUDENTS WHO ARE NOT SO CONFIDENT IN WRITING OR USING ENGLISH.
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Oral Presentation RE 2BfI  2%°Hf
Oral Presentation

[B8E]
Valerie. McGown * B35 7% £, (ISOBE Hiromi)

(BEEXENRUVERBR]

The aim of the course is to enable students to acquire the skills necessary to present a research paper in
English at an international conference.

(BEX—7—F]
oral presentation, participation in international conferences, academic/ research reports

[(BERBRVEBEALZE]
SYLLABUS
This course uses video and audio tapes to demonstrate the skills and language required in oral
presentation. The course covers:
— registration for an international conference
— preparing the presentation (what and how)
— delivering the presentation
> beginning and ending
> audio—visual materials
> voice and body language
> handling questions.
The video also provides an example of a poor presentation.
Basically, the course is conducted in English but Japanese language is also used as appropriate.

(&HE]

TEXTBOOK
Copies of course materials (English and Japanese) are provided to students.

[ A #E D FAM 5 % & SR E ]
ASSESSMENT
Students will be required to make two 20 minute presentations in English. The first or initial presentation
is a “practice run” which is revised and improved for the final presentation. In principle, the final
presentation accounts for 100% of the mark.
Each student is required to select an English article which reports research related to his/her own area of
study. This provides the content of their presentation.

(BE=HE]

Prerequisites:
The course assumes a reasonable level of competence in English language. Students are required to take a
short spoken and written test before being admitted to the course.
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Written Presentation BE  2Bf4I 128
Written Presentation

[B8E]

Coulson David- B8 i« /M 1T
[BEZF-ITEKE]

FEH ERE AN
(REBMERUVERBE]

In this course, students will have a chance to write a short English report of their own research topic. The
teachers will give instruction in basic technical writing (grammar and vocabulary) and structure of English
technical writing. This will include: abstract writing, describing experimental methods, results, and
conclusion. Finally, students will submit a revised, correct English report of their own research topic in
English. In addition, in this class, students can study how to structure a power point presentation by using
only the most important information source from their own reports.

€ 3=1=D)
Week 1 INTRODUCTION) Direct writing style of English. Problem/solution pattern of English. Basic
process descriptions.
Week 2 (USING TECHNICAL ENGLISH; GENERAL) Presentation and class reading of each student’s
chosen process.
Week 3 Students continue introducing a basic process of their field of study, and feedback from students
in small groups. Then report to whole class.
Week 4 (WRITING SHORT REPORTS; ACADEMIC STYLE) Identify the key stages of an abstract.
Students start preparing their abstracts.
Week 5 Each student to introduce a basic abstract of their research, and feedback from students in small
groups. Presentation and class reading of each abstract by students.
Week 6 Reading of abstracts by students. Analyze why they are good or bad/class discussion. Link to
reading and critique of important research paper for their field. Week 7 (WRITING LONGER REPORTS;
2-3 PAGES) Writing a review/critique of an important research paper for dissertation.
Week 8 Each student to introduce their critique of a paper of their field of study, and feedback from other
students in small groups.
Week 9 Comparison of an academic article and a popular article on the same topic.
Week 10 Work on clear summary/conclusion writing and limited use of statistics
Week 11 (POWERPOINT PRESENTATIONS) Introduction to writing a power point presentation.
Introduction of one power presentation by the teacher.
Week 12 15 minute powerpoint presentations by each student and feedback.
Week 13 Students start work on revising their short research report (including abstract, research paper
report, basic overview of their research, results and conclusion)
Week 14 15 minute powerpoint presentations by each student and feedback.

Week 15 Students submit final draft of research reports. Last powerpoint presentations.
(#HE]

Provided by teachers
[ #EDF 5% & FHMEiIEE ]

50% Research report / 30% powerpoint presentation / 20% general participation

(BE=HE]

This class will be limited to 15 students. Selection by written report.
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Jo—nNILHRFRERE - Bt MR 1B &8

Global Leader Research Proposal and Design

(€EEE-4=))
K2 H - Co-op# & (Staff)

(REBMERUERBIF]
ROBEE T — LRI 0— SV —E =R T 0T ADIA— RN RGBT — LANTDT AT
yiar il T, BODWIED 7 R —Y L2 4oRk L, e BRI IERE N 52 La HIE 3%, 20
FHRICED4 B OBFTEOBARE], HMEE) Al T WA RENZE T2 BIEL 5,
(BEX—7—F]
23—7’“7‘%1%—47“/1« FOTEFRE T — LA E | e L BT EL, [EERAOAEEL, b
(BEABRUVEESE]

EHODWFZED T R — PN 2R UEBOIEE R L LBITHPME, FHUE, 2 ~DOEBREDOBLEND
iam L72 BT, TN ARMEHEELL TEED D,

(AR D FFE 75 3% & Rl IR B )
U —F 7 uR =L B L O E B EONAFIZ LT,
(BE=HE]

S TS B A T — DRI — VY — X — R T 0 T A DA — AR T IRET D, &R
2HEMZ L THEMTEXDT a— Vit - B FE D% a ~To R O HESE T D E N E L,
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JO—nN\)LE R - BEFEE MR 1B &8

Multi-Disciplinary Integrated Global Discussions and Cooperative Learning

(€EEE-4=))
K2 H - Co-op# & (Staff)

(RXEHWRUVERBE]
[%%%Hé’a]
Prrh s —Ba— 254D, IREHERONNICo- op%ﬁzﬁ@%/ﬁ)/&@?b& ENEINDNLZET D
/\%ahm HBUCICARD IR EATIC DOV TOREROHER A BT, Bed 0 B Ofh & BB 25153
5. BARBYITIE, F— LB TOFGERE AL T, fE 2 OISy B - WF TR & Aih 53 B & O BE M B4 B
?&%ha fﬁf]‘ﬁ%ﬁ B A RS T 20, EIRME AR - R RE 11 2 e - Fa 3 5.
L T
O3 BB ZE D B DT DFEENT R & T 4~ DI
I - 2P BEA 72 B RE ) & PR PR ﬁ@fl%ﬁ%. }
ED B80T NICHERBAARD I B 221 L O B HE A B U7 R\ EF O (A,
*Co-opHENHDAA) 7 il U T B AR T )0 BT L L OB LR IA.
FiETCINR BB T ORI ORE.
[E%#—U— F]
F—LIHE, T, EFHEE
(BREABTRUTIRERE]

FOY BT — DR T — AITEBNT, HEHB L Co-opBE DA ZI 7 DL, & H O ILREE B
L7 BRI S R FE AR A T — DB CALZEL, 2 ORRRRATIZ B L CURAE 32 H Al - 1R 23
B 7R IRE SR IS DWW CE DR R A R L, BRI T 7 e —F &8T5

€k 31D
1%%%52:60 OpEREINHD AL ZN I\ XD By B A W SRR DT R LR A
2. ARRERA TIC R DAY - #E 10 - R BR A7 1) E@ﬂﬁ%%@.mm
3. BOOWFIERREE OBHEMEIZ DWW T DB L LB LA
4 F— L BN COF AR R R ER S AR H o
5. F —LFhm R I RS DB L FREH B L Co-op B Z MR TG 55w

(€ ¢=E )

B2
[8EE]

Bl L.
(R AEDEEME Ak & ETEIE B )

EF — ADFFRE R RSRL TR LB BN LY, B8 M605 0L FABkkET 5,
(BEEHE]

PEZ B D Co—opE THHD T, SFRFRE R T D5 A IITEFOI L.
[BRA—LR—S TP FLX]

(Hfig )

BT — DR EL AT o — V) —F —FE

%&?ﬁﬂm

H>
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REOoHMaERTR] w/E 1Eu 17H

%
Fundamental Experiments in Multi-Disciplinary Integrated Education 1

(B8]

E# B -Co—opZ B (Staff)
[BEZF-ITEKE]

R -BRREHAEE

(BEABRVEBES K]

FHRHHE O REICB N TUTONLSEI T =28 AEEZNSE | I —0l BIZF# I 2 A O
LEWRELTEDD,
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EOBMSERHRII w/E 1 2%7H

%
Fundamental Experiments in Multi-Disciplinary Integrated Education 2

(B8]

E# B -Co—opZ B (Staff)
[BEZF-ITEKE]

R -BRREHAEE

(BEABRVEBES K]

FHRHHE O REICB N TUTONLSEI T =28 AEEZNSE | I —0l BIZF# I 2 A O
LEWRELTEDD,
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EOBRMSEMRMREII w/E 1Eu 17H

%
Fundamental Experiments in Multi-Disciplinary Integrated Education 3

(B8]

E# B -Co—opZ B (Staff)
[BEZF-ITEKE]

R -BRREHAEE

(BEABRVEBES K]

FHRHHE O REICB N TUTONLSEI T =28 AEEZNSE | I —0l BIZF# I 2 A O
LEWRELTEDD,
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EOHHMSERHREIV w/E 1 2%7H

%
Fundamental Experiments in Multi-Disciplinary Integrated Education 4

(B8]

E# B -Co—opZ B (Staff)
[BEZF-ITEKE]

R -BRREHAEE

(BEABRVEBES K]

FHRHHE O REICB N TUTONLSEI T =28 AEEZNSE | I —0l BIZF# I 2 A O
LEWRELTEDD,
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REOoHmMaERTREV WK 2B 17H

%
Fundamental Experiments in Multi-Disciplinary Integrated Education 5

(B8]
E# B -Co—opZ B (Staff)
[BEZF-ITEKE]
R -BRREHAEE
(REBMERUVERBE]
FEEHE O IEEITB VT TN I R F AR S MNMSE, HBESU TR E R 21 TR 5,
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EOBMSERHREVI WK 2B 2%H

%
Fundamental Experiments in Multi-Disciplinary Integrated Education 6

(B8]
E# B -Co—opZ B (Staff)
[BEZF-ITEKE]
R -BRREHAEE
(REBMERUVERBE]
FEEHE O IEEITB VT TN I R F AR S MNMSE, HBESU TR E R 21 TR 5,
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