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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

i

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.

v

FBDZEBRE /Learning Objectives

H it - P T RBEOT MY I RBTEITI ZENTES.
HMEEOX AR ZRET 5.
REEEDOREBEZABVWEREZRAEAOEHBIEZIBREY S,

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

Bt

To understand the governing equations for elastic body.
To understand the derivation of finite element equation based on the principle of virtual works.

FEBEDOERE OFHEEAE / Fulfillment of Course Goals (JABEE BSERI B D )
A | RE4FoREEAVAERERSEADEHBIRLERT 5.
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HAEROXEAEAZERT D,
i1 - FZRBEDY M I RN EITIZENTES,
i$ta - P I REEDY MY I RBITEITI ZEDNTERL,

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.

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 H | H#4&vR [(HEIDZ | I ROEE] & (MRDZEI] BLC THEF] REOREB & OBEEES
S OBERERREICL 2 EBROEERT & OBEME DA,
% | Guidance What is Finite Element Method (FEM)?
2 B | I EmET &R &8 L T~ MU 7 RETORN (BREMEY MY 7 XOERK, 2FEIEY
FU O ZROER, BREGOEN, EX—RARAOEE BEMHLSOT & - ISHDE
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. £/, FIXABROERMAMEY ) v 7 XZEHL 2R
Mo EHE TTEBICB T 2ERF2EET 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 b T REEEBITETV, 2 ROMEICBIT2ERAME MY 7 X E2ERAIEY Y 7 X
DER, BLMEREHDOREAEICOVWTEHEAT 2.
% | Analyses for Truss structures Two-dimensional Truss structure analyses are carried out.
5 H | BREAZOREBICLZEAQAE | REAZSOREBZEWVWS L TIHEREZOEZREARAZEH L, LIFRORERNRD
ROERMIERER BRI ZIBREYT 5.
Z | Derivation of element | Derivation of element stiffness equation of a spring element
stiffness equation of a spring
element
6 B | & 09675 Zf1, 0T H, IGADERET Y V/ILRDBEZRBET .
Z | Deformation, strain, and | Displacement, strain, and stress.
stress
7 H | M EDXFEAER(D) 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. £/, BAFIERSZMG L NFHERE
HEHBT 5.
& | Governing equations of linear | Stress-strain relations are derived. In addition, boundary conditions are explained.
elasticity (2)
9 B | RIEEES0RE BRERXRAEAZEL OO REAEORE] 28H L, #BEFROXEAERX L DOE
REHPT 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 2HEROXTRARR L RELTEOFREN 28
95,
Z | Plane problems Two-dimensional plane stress and plane strain problems.
11 | B | ARERAEZR (1) ZARERZTAWEMER L RBERE LU T0T 4 - BREABER] 0EHZITS.
Z | Finite element equation (1) Strain-nodal displacement relations are derived from the displacement function in a
triangular element.
12 | B | BRERAHRER (2) MRABEEOFRE] [0 & -BKREMER] [0 - 03 HE%] 2AVTERERA

BHZEHT 3.
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Z | Finite element equation (2) Deriving the finite element equation from the principle of virtual works, strain-
displacement relations, and stress-strain relations.
13 BIRERBNT OERE EXNLERERBITOIZBNL, MRNFICK 2L OBRCELEEETH 2170
DOFIESRREDRBEITS.
% | Fundamentals of finite | Fundamentals of finite element analyses.
element analyses
14 | B | ERERMBITOER EBROBRERBTOIZBNL, HRCHEFICHTS CAE DEEM A AT 5.
% | Finite element analyses Practical finite element analyses and CAE.
15 | B | MEAUVEHR REDE L O EARERKICET 255,
% | Review and examination Review

H [(FRNZ | RCER] [MRAZ N ROES] TIREARET | | RRAREE 1) TERSARAT | ) TEERRNT | ] [EREAEAT 1] T4
FEBI] OBENREEND.
& | Fundamentals of mathematics and strength of materials are required.

H | MAANZOVSNEEZERL THEI L, AFETIE 1 BAY-Y 0oFBREZ 5 KL LTWa, RERICHLTIE 675
HREOFEBICKTCI2ECEEREILETH 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 ICHERER Z 18,

You can see the required documents in Moodle.

HARHER 60%, BERONTRAMELR—F40%E LTHFHEL, ZOARFTRD 60 RULZEERET S,

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

B | BEPICH T REERT, BRERENO Python 7077 Lx2BWEBEZFE. /—F PC OBSHABRELRERAICOWVWT
IZ Moodle IZTHERT 5. 28 - HEBEZED BR)(@)ICHET2RBETHY, ERETFMONRTH 5.
%= | 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.
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