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BEDBR - IE Objectives and Outline of the Course

B | ZEEEYONERTICHBERIRE - #ELEOERE L UHEICERITICOLWTEU, BEBEY OMESEETF EDEIE
BT, INODERICED L, HBIREOER. FIREE - AERBED A N X LPHRFEROERICOVTRER,

Z | This lecture aims to learn the theory of vibration and earthquake responses required for the seismic design of building

structures and to acquire the earthquake response analysis methods of building structures. Furthermore, based on these
theories, students learn the theory of earthquake ground motion and the mechanisms and design theories of vibration control

structures and seismic isolation structures.

F2BDEEBRE Learning Objectives

H | BEEEY IR, HESEOERE T EBHET S,

EHEBEY OMBICERITFEEZIET %,

MRS OIRE), HEISEZBRT 5,

WAREE), FICRKERBICLIAMESHOBIEOIBHRAIER TS,

FIREEE REBED A HZ XL ERAEREIERT 5,

To understand the fundamental theories of vibration and earthquake responses of building structures.

Bt

To acquire the earthquake response analysis methods of linear elastic structural system.
To understand the vibration and earthquake responses of the elastic-plastic structural system.
To understand amplification of earthquake ground motion by the surface ground.
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| To understand the mechanisms and design theories of vibration control structures and seismic isolation structures. |

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REEHEEE Course Plan

No. IEH Topics AZ Content
1 H | 1EHEXOMEISERT() | SEHEE L1 BEERDOA Y /LREE, TaT7 ALBERTOWTEHBAT %,
% | Earthquake response analysis | The impulse response and the earthquake response analysis by Duhamel integral are
of single-degree-of-freedom | explained for a single-degree-of-freedom system.
system (1)
2 B | 1 BEHEROMEISEENT(2) RIZEN 1 BHEEROMEISERIT DA, £ Newmark @ B iEICDOWTEAT %,
% | Earthquake response analysis | Earthquake response analysis methods, especially the Newmark's B8 method, are
of single-degree-of-freedom | explained for the single-degree-of-freedom system.
system (2)
3 H | 1 BEEROMEISEMRT3) RN 1 BEHEROMEBISEBT TS 7077 LOERZITL. HEISERX RS b
W ERRY %,
%= | Earthquake response analysis | Create the earthquake response analysis code for the linear elastic single-degree-of-
of single-degree-of-freedom | freedom system, and draw the earthquake response spectra.
system (3)
4 B | 28HEROMEISEEN () E—XLTFYUTZRELN Newmark @ B E&5RW-% BHEROMEICEREITEE
ICDOWTERRAY %,
% | Earthquake response analysis | The earthquake response analysis methods using modal analysis and Newmark's B
of  multi-degree-of-freedom | method are explained for the multi-degree-of-freedom system.
system (1)
5 H | 2EHEROMBISERT(Q) | BEHESZBHEROMBISERINZITS 7077 LEERT 5,
& | Earthquake response analysis | Earthquake response analysis of multi-degree-of-freedom system (2)
of  multi-degree-of-freedom
system (2)
6 B | #8METLOMEGLE() BEMETILOA /UL RGE, HEGE, BMMENCNY 2 HIRBRICOWTEHREY
%,
& | Earthquake response analysis | The impulse response, earthquake response, and resonant curve under the harmonic
of elastic-plastic system (1) ground motion are explained.
7 H | #HBUYEETLOMEILEQ?) M 1 BEREROMBICERIT /AT 7 LEERT 5, #8411 BHEEROLIRRR
ERRY %,
& | Earthquake response analysis | Create the earthquake response analysis code for the elastic-plastic single-degree-
of elastic-plastic system (2) of-freedom system. Draw the resonance curve for the elastic-plastic single-degree-
of-freedom system.
8 B | BREUCEREN(1) — ) IEHE S MEERBUIC O WTHAL., BYORRBISERBRITIC O W TERAY
%,
& | Earthquake response analysis | The Fourier transform and transfer function are explained. The earthquake response
based on frequency domain | analysis method of the building system based on the frequency domain is explained.
(1)
9 B | BREGERENT(2) EEEHZAVT, BYoEERABEET 5,
& | Earthquake response analysis | Calculate the natural period based on the transfer function.
based on frequency domain
(2)
10 H | #thiE=Es(1) 1 RTEERFERICOWVWCEHAT 2, HROBEBEABPOFERKICOVWTERAT %,
& | Earthquake ground motion (1) | The one-dimensional wave propagation theory and calculation procedure of the
natural periods of the surface ground are explained.
11 H | #E&E(2) KEMHBOGEBHEHEL. KEMBOEERAPZHET 2,
% | Earthquake ground motion (2) | Calculate the transfer function and natural periods of the surface ground.
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12 | B | ®E#HE1) BEBED AN AL EHHEICOVWTHAT 5,
& | Seismic isolation building | The mechanisms and design theories of seismic isolation building structures are
structure (1) explained.
13 | B | £EHE0Q) REBEEHR L. HBERERIT 707 L05AVT, TOHMRICOWTTTMET 2,
& | Seismic isolation building | Design the seismic isolation building structure and evaluate its efficiency using the
structure (2) earthquake response analysis code.
14 H | #IREED) FIRIBED A W = X L EFRETERICOVWTCERAT %, Fic. EREBEZAV Tuned
mass damper DFREHEICDWTEHBAT %,
Z | Vibration control  building | The mechanisms and design theories of vibration control building structures,
structure (1) especially the tuned mass damper based on the fixed point theory, are explained.
15 | B | #liRiEEQ2) FIRBIEZZET L. WERISEHET 707 7 LAV T, ZOMRICOWVWTIHET 5,
Z | Vibration control  building | Design the vibration control building structure and evaluate its efficiency using the
structure (2) earthquake response analysis code.
| EEEf Prerequisitey ]
=
ES

BEBENF | - || BEBESRET | - | BIUBREEEMHERSH L VEIHEERBZEEL TV I EAEELL

It is desirable that already take the Structural Mechanics 1,2, Structural Design 1,2 and Experimental Work in Structural
Materials, or equivalent courses.

B | %52 [BFAWEHEERT (B3 - Ml ) (CHEBHEE. FiHR) . [EIRIBPERRE - fIREEDZRT —F0PT W
EREt—] (BAREEPLEERER). [Dynamics of Structures: Theory and Applications to Earthquake Engineering] (Anil
K. Chopra, Pearson)

% | Books: [RIMEMEMRNT (55 3 Ak - #aThR) | (LHBMEE. FRILHRR, inJapanese), [(BIERXIER)RE - FIRESEDEE

—F2UP T WEEHRE—] (AEREEFSBEEXER, in Japanese). [Dynamics of Structures: Theory and Applications to
Earthquake Engineering] (Anil K. Chopra, Pearson, in English)

H | BHE0BESLPLR—- ML > TFHET 5,
Z= | Assignments and reports.

= CLR— NI XEESIAT BRI, SIREMBEREICO,NS LISl HEZREH T I L, ExBAEIAIRED Z L, 5l
ARDIIEFEELTHRELAEW &,
CHBADMER L7ZL AR — b EBOAMER LIz LTIRELABWTZ &
Z | When citing passages in your report, be sure to clarify your quotations and write their source and references. Avoid excessive

guotations. Do not alter the quotations, including typographical errors.
Do not submit the report that others made as your own report.

w



