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43%8/Subject Categories

FER%E /Faculty /REBRTERPIAAR (FLaf#RE) | SEERB/Availability | /%5 :/Available

/Graduate  School of Science and
Technology (Master's Programs)

5% /Field /T A v RFE : /Academic Field of | &£X/Year /1~2%R : /1st through 2nd
Design Year

SRF2% /Program /RBEFHEIL : /Master's Program of | FHi/Semester /88 1 74=% : /First quarter
Architecture

4 48/Category /2R : /Courses i H B5BR/Day & Period | /B 6/ 6:/Mon.6/Thu.6

# B1E#/Course Information

B &S 63401601

/Timetable Number

REES 63460004

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

BRERBL BEENF - #EHEH - Structural Mechanics and Design, Advanced

/Course Title

BEYHKEL /&R P/ mH #HE/MNEK EBE/NE KBS : /KANAO lori/MITSUDA Eisuke/MURAMOTO

/ Instructor(s) Makoto/KOJIMA Kotaro

% Dfih/Other A 2=y TER EER R 0 — 12t | PBL EERIE /Project | DX ERRAE
FIB /Internship &E /IGP Based Learning /ICT Usage in Learning

O

EHERBRODH IBEICLD
B /Practical Teacher

MEFNY T

/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H | BERICHITIERE - DIRRKROEREREFV, 1 BEHERYPOZEHER, ISICEEBE~NEJREZNKL AN DS, TF
¥R, R SEEM, DBEBRESOEBBEFEDLILEENET S,
Ero, BROBRICLEEST, MELETILOHAER, EHEMES L TOERL, BEEINE - PBEITEOEZFICH
fhh, BEBIT~OEREEHLIFEEETD.
BUKEL, BERANT COEBIHBLIZRRNHY . TOREREEN L THEERFTOERNLIERICETIHEREZT,
Z | Tolearn the fundamental theories of buckling and bifurcation phenomena in structural systems, expanding the subject from
single-degree-of-freedom systems to multi-degree-of-freedom systems and frame structures while deepening
understanding of stability judgment, critical-point evaluation, and post-buckling behavior.
To connect theory with structural analysis, the course also addresses the mathematical formulation of simple models,
eigenvalue-based formulation, and the basic ideas of path-following and bifurcation analysis.
The instructors have professional experience in structural design and will draw on that experience when lecturing on the
fundamental theory of structural design.
FEDEEFIZE /Learning Objectives
B | BEBENFICB T 2EERRZMBATE 5,
[EfEtt ogitkeh | FEE, FEWMEERICOVWTHBETE 2,
BREOBEERENTICOWTHATE 3,
RIBINE & DIRBITEIC DLW TERATE %,
= | To learn how to explain buckling phenomena in structural mechanics.

To learn how to explain elastic flexural buckling and inelastic buckling of compression members.
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To learn how to explain buckling analysis of frames and trusses.

To learn how to explain path-following methods and bifurcation analysis methods.

P8 BIZEDZERE O FHMEELE / Fulfillment of Course Goals (JABEE BI:ERIB D &)

H

ES

#%ETEIEE /Course Plan

No. 15 B Topics AZA Content

1 H | BEEE L EED) HOBEEEOERAF Y, BREHICLZ2EEFEDEL, Re2XEERE L /ImK
i RENLEERFZOES, HLUCHRITIOMME - BEUEEEEEH TR,

Z | Building Structures and | To learn the fundamentals of elastic buckling of columns, including how boundary

Buckling (1) conditions affect buckling loads, section design that accounts for safety factors,
examples of typical buckling phenomena, and the post-buckling behavior of slender
columns u
2 H | BEEBELEEQ2) 1 BEHEROERE ENIRICETD, XEAER, BRER £KT v vILIxLF—,
BEL, REEOEBREZZV, KTy v LRICE T2 FEHEDIEOBBNEREZITS.
% | Building Structures and | To learn the fundamentals of governing equations, solution curves, total potential
Buckling (2) energy, singularities, and stability before discussing buckling and bifurcation in
single-degree-of-freedom systems, thereby laying the theoretical groundwork for
equilibri
3 H | 1 BEREROERE &I (1) 1 EHEROERE L HIRZHR, FHEBRE, WSRO - RIS, FEEROMEAR
BEORZEEROICL > THEOLED D, REMENIKEZHOEARZIERET S,
% | Buckling and Bifurcation in a | To learn to implement the numerical methods introduced in the previous class by
Single-Degree-of-Freedom writing a simple program for solving structural analysis problems.
System (1)
4 H | 1 BEREROERE &5 (2) BEBEEEY 5.
Z | Buckling and Bifurcation in a | To learn through practice exercises.
Single-Degree-of-Freedom
System (2)
5 B | EiEtf ok fERE (1) [EfEM OB T RIS DWW, oA L EREM, Euler BETE, KR )
BHEERS, Rk, HEEROEEZZ2F, PHFRECII T4 ﬁ’&atf’&?
ENDOEMREIERT 5.
Z | Elastic Bending Buckling of | Elastic Bending Buckling of Compressed Members (1)
Compressed Members (1)
6 B | EiEtf ok fERE(2) HWEBEEET 5.
& | Elastic Bending Buckling of | To learn through practice exercises.
Compressed Members (2)
7 B | EHERE, 2EHEROERE | FFHMEEEICOWT, BEBMEEROGI—0 HER, EREHCER, —ERICER,
AT (1) Shanley B %20, Hb¥ TR CNERE, shifaCNERE, HBERS L OEEREH
DEEDOERAIBET 5,

% | Inelastic Buckling and | To learn inelastic buckling through the stress-strain relationship of elastoplastic
Buckling Analysis of Multi- | materials, tangent modulus theory, double-modulus theory, and Shanley theory, and
Degree-of-Freedom Systems | to gain a basic understanding of torsional buckling, flexural-torsional buckling, lateral
(1)

8 B | FEMERE 2EHEROERE | EBEEET 3.
fEAT(2)
& | Inelastic Buckling and | To learn through practice exercises.
Buckling Analysis of Multi-
Degree-of-Freedom Systems
(2)
9 B | 7L—LEMTROERERIT | 7L—L&E M7 ROERBETICOWT, EHREIETI & KARIETY, BRTERRES

(1)

FEZEROZSR, BLUBELFROEREHREE L TOERBAELEREE— FDORD
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% | Buckling Analysis of Frames
and Trusses (1)

To learn buckling analysis of frames and trusses through member stiffness matrices,
geometric stiffness matrices, transformations between local and global coordinate
systems, and the determination of buckling loads and buckling modes as eigenvalue

problem
10 | B | 7L—LEMTRDEREN | BE2ERHET 5.
(2)
%= | Buckling Analysis of Frames | To learn through practice exercises.
and Trusses (2)
11 | B | BEENE & Hlf@irk(l) REBINE & DIRBITEIC DWW, WESIENE, ZAMs1ENE, RE EEBERETICK
PRERHEEFY, TR EDEREOBMRE L EEY DN IREEE DBITHE% B
Y 5.
Z | Path-Following and | To learn path-following methods and bifurcation analysis through load control,
Bifurcation Analysis (1) displacement control, the arc-length method, and singular-point detection by
eigenvalue analysis, while understanding the relationship between the primary path
and bifurcation
12 | B | RESEYNE & HIBRENTIR(2) BBEEEEY 5.
% | Path-Following and | To learn through practice exercises.
Bifurcation Analysis (2)
13 | B | R2R00BBRETTLR | TEROPEERICOWVT, NIEARAOEY, SEBZTHOHEE, IERIC L 28
Do I IEE(1) BREAONEEZFV, SRR EELET 2ANTLRNDIREE L THREBRZEED
R RD D,
Z | Bifurcation Theory of | To learn bifurcation theory of complete systems through the derivation of bifurcation
Complete  and Imperfect | equations, the elimination of passive variables, and the classification of simple
Systems (1) singularities using asymptotic theory, while deepening understanding of post-
bifurcatio
14 | B | BE2R00BBREATER | BEZEET 5.
DHIKRIERH(2)
Z | Bifurcation Theory of | To learn through practice exercises.
Complete  and Imperfect
Systems (2)
15 | B | #3& BESAROIRYRY & LT, EEEDIRBITOERER, EERED, DBREoBiT
FHEEPBEBL THRAENICEEL, BERERDERERD D,
Z | Review and Summary of the | To learn by comprehensively reviewing the fundamental theories of buckling and

Lecture

bifurcation analysis, post-buckling behavior, and methods for analyzing bifurcation
paths through example problems, thereby deepening understanding of structural
stability theo

JB1E51t /Prerequisite(s)

S|

.

ES

BEBEATE 78 -

1B8%) /Required study time, Preparation and review

H | BEESNF | - Il BEEEHRAT | - | BLUREBEMBERS 2 VIELRBZEEBL LI ZENEELL,

Z | Itis desirable that students have already completed Structural Mechanics | and II, Structural Design | and Il, and Experimental
Work in Structural Materials, or equivalent courses.

HRIE SEZE /Textbooks/Reference Books

H TUY b ERBISLTRHET 5,

I | Lecture materials and handouts will be distributed as needed.

FAEETIm D AR R O E%E /Grading Policy

B | 3oL R— MEHERANICTHAT 2 (100%),
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| = | Evaluation will be based entirely on multiple reports (100%). |

=] CLR— I XEEFIATARIE. SIBEERABEEICO,MDLSICL, HRAERH TSI L, EEBRAIBRED ZE, 5l
AN FBFEEED THELARVNI &,
ABAPMERLTZLR— b EBOMMER LI LTIRELAWT &,

* When quoting text in a report, clearly indicate the quoted portion and cite the source. Avoid excessive quotation, and do

b

not alter quoted passages, including any typographical errors.

» Do not submit a report created by someone else as your own work.




