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BEDBR - IE Objectives and Outline of the Course
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& | The aim of this course is to acquire an ability of the fundamental knowledge to perform stress analyses by finite element

method. First, the procedure of finite element analysis is lectured through the matrix analyses for 1D spring systems and 2D
Truss structures. Next, the governing equations of elastic body, or equilibrium equation, strain-displacement relations, stress-
strain relations, and the principle of virtual works, are derived. Finally, the finite element equation for a two-dimensional
triangular element is derived.

SBDREFZ Learning Objectives

B | dha: FIREBEDOY M) I RBINETIZENTED,
HUEAROXEAEAZERY S,
RETEOFBEZABVWERERAEAOEHBEZIERET S,

To perform the matrix analyses for 1D linear spring systems and 2D Truss structures.

i

b

To understand the governing equations for elastic body.

To understand the derivation of finite element equation based on the principle of virtual works.
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RETEORBEAV-AEREZAEAOEHR B Z BRT 5.
RO AEAZTERES 5.
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- FZRABEDOT N I RBTEIT) I EDTERL,

B

There is an understanding of derivation process of finite element equation using a principle of virtual works.

There is an understanding of governing equations for an elastic body.

There is an ability to perform the matrix analyses for 1D linear spring systems and 2D Truss structures.

There is no ability to perform the matrix analyses for 1D linear spring systems and 2D Truss structures.

REEHEIER Course Plan

No. 15 B Topics AZA Content
1 H | H#14&8vX (MRAZ | N ROEE] & [MEAZ2N] L0 R 0B L OBESES
FOBRERIEICL 2 EBEOEEMRT & DEIEM DA,
% | Guidance What is Finite Element Method (FEM)?
2 B | IS EEiT oEmR &8 L T~ MU 7 REiTORN (BRAMEY MY 7 XOERK, 2F[IEY
b ZROFERL, BRZHEOBA, EI—RXRABRAOEE, EULhH0TH - IGHDE
B) #BET 5.
Z | Fundamentals of analysis for | Procedure of the matrix analysis (element stiffness matrices, global stiffness matrix,
1D linear spring systems boundary conditions, computation of displacements by solving linear equation, and
computation of stresses and strains) are explained through one-dimensional analyses
of
3 B | IThBERITE b7 XEBER | KON DIENREERNTZITS. £/, FIXABEROERMAMEY ) v 7 RZEBHL 2R
M o EHE TEBICB T 2ERHF2EET 5.
Z | Analyses for 1D linear spring | Some structure analyses are performed for the spring structures. The element
systems stiffness matrix for a two-dimensional Truss element is also derived.
4 B | b7 XEEHET b7 REEEBITETL, 2 ROMEICBIT2ERAMEY MY 7 X E2ERAIEY Y 7 X
DER, BLMEREHDOREAEICOVWTEHEAT 3.
% | Analyses for Truss structures Two-dimensional Truss structure analyses are carried out.
5 H | BREAZOREBICLZIEAQAE | REAZSOREBZEWVWS L TIHEREZOEZREARAZEH L, LIFEORERNRD
ROERMIERER BRI %IRRT 5.
Z | Derivation of element | Derivation of element stiffness equation of a spring element
stiffness equation of a spring
element
6 B | & 0965 Zh1, 0T H, IGHDERET Y V/ILRBEZRBET .
Z | Deformation, strain, and | Displacement, strain, and stress.
stress
7 B | #EAEOREARR(L) HyaLARK (FEARRA)] & [0 H-EGBRA] 28HT 2.
Z | Governing equations of linear | Equilibrium equations and strain-displacement relations are derived.
elasticity (1)
8 B | RO XRAER(2) [ — 09 HBEFRN B ] 28BHT 2. £/, BEFHERSZMG L NFERE
HEHPT 5.
& | Governing equations of linear | Stress-strain relations are derived. In addition, boundary conditions are explained.
elasticity (2)
9 B | RIEESFORE ERERARAZEL/HD MREAEORE]| #8HL, BEAOXEFER L DE
REFPT 5.
Z | Principle of virtual works The principle of virtual works to derive the finite element equation is explained.
10 B | FEME TFERSHHEES FEOTABBEICE I 2HEROXTRAER L RELTEOFREN 48
95,
Z | Plane problems Two-dimensional plane stress and plane strain problems.
11 | B | ARERAEZR (1) ZARERZTAWLEMER L RBEHRE LU T0T 4 - BIREABER] 0EHZ1T.
Z | Finite element equation (1) Strain-nodal displacement relations are derived from the displacement function in a

triangular element.
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12 | B | BREZRAHRER (2) MRABEEORE] [0 A -BKREMER] 160 - 03 HE%R] 2AVCERERA
BHEEHT 3.
Z | Finite element equation (2) Deriving the finite element equation from the principle of virtual works, strain-
displacement relations, and stress-strain relations.
13 B | BRERMBT OER EXNLBREZBITOZBNL, MRNDFICL 2L OLBRCELEEETH 2170
DEESEREDRBEITS.
% | Fundamentals of finite | Fundamentals of finite element analyses.
element analyses
14 B | ERERMBTDOERE EBROBRERBTOIZBNL, HRCHEFICHTS CAE DEEM A AT 5.
% | Finite element analyses Practical finite element analyses and CAE.
15 H | SERUEER REDE L O EARERKICET 28R,
Z | Review and examination Review
[kt Proequisite) ]
=] [HMRIAZ | RES] [MHAZ N R&EE] HREAREE | | TR ) TEEART | | TR ) TR ] T8
FEBI] OEE BRLEEND.
& | Fundamentals of mathematics and strength of materials are required.

H | MEAZOWSNEBEERL TH< &, AFETIE 1 BUYS2Y) ORBEM%E 45 BREE LTWE, RERICTLTIE, 675
HEOFER IR T2ECFERENVETH S.
= | KIT requires 45 hours of study per credit unit.67.5 hours of self-study for preparation and review is required in this class.

Moodle ICERER # 18,

You can see the required documents in Moodle.

HARAER 60%, BRERONTAPELFR-—F40%ELTEHEL, ZDOAERN 60 RULEAIRET 3.

Final examination 60% + small tests/reports 40% = 100%

B | BEHIC b7 2EERN, BRERMBITO Python VA7 5 LERAWEEAFE. /— b PCOBSARELBERBICOVT
I& Moodle ICTIETRY 2. 28 - HBEEEZ0 BR)@ICHLTIRETHY, EREFMOTRTH 3.
= | Practical exercises using Python programs for truss structural analysis and finite element analysis are scheduled during

class. Instructions regarding which lecture days require you to bring a laptop will be posted on Moodle.

w



