
Ali Javili Bilkent University

FINITE ELEMENT METHOD

9

 



Ali Javili Bilkent University

FINITE ELEMENT METHODDifferential

TEquation
H A

A
STRONG WEAK weak APPROXIMATE Naateriax

Strong ooo no
FORM to form Approximate form Evacuation

weak farm From Integration
Form physical

toApproximate
Y F Natural Solution

ROADMAP Discretized space
APPROXIMATION Different

qFqORpy ID FORM TECHNIQUES Equation
2B EgSHAPEfunctions He



Ali Javili Bilkent UniversityFinite Element Method

UNDERSTANDING FEM MA AN ANALOGY ABRUTAL Simplification

Approximate

Sin 4 E Calculatorwww.go7of oGfg 2
Solution

TaylorExpansion mox.ge z.ItAPEa7aifI
I i

E i

Sina II c e 0.707143045g potation
approximation

2nd



Ali Javili Bilkent UniversityFinite Element Method

UNDERSTANDING FEM MA AN ANALOGY ABRUTAL Simplification

Approximate

Sin 4 E Calculatorwww.go7of oGfg 2
Solution

Approximate

TaylorEsopansion moose 0

II 1 Equation
A i

InputApproximation iii SolutionI t 0.70714304581I approximation
I I

48 14 0.78539816341



Ali Javili Bilkent UniversityFinite Element Method

UNDERSTANDING FEM MA AN ANALOGY ABRUTALSIMPLIFICATION

Approximation 7 Solution Approximation m inherentto numerical
techniques

Equation Approximation un diffequation usingFEINI
1

is computers

InputApproximation_m space transformed

discretization to createform Space

g
DOMAIN IN

diff.ca µ
approximal

µ DiscretizationApproximation i STRONG FORM

8 0 solutioncu integral To
Estew WEAK FORM



Ali Javili Bilkent UniversityFinite Element Method

STRONG FORM Differential Equation in ID
Abe

Ada in

Edf f bolt O t lt

sxdx2ElxyodgfbA o

T F
forcedonsiogyarbargth g 0 Feoff

Zb bodyforce
densityNIM ID qarcedonsity kfK Ems



Ali Javili Bilkent UniversityFinite Element Method

STRONG FORM Differential Equation in ID Abe

off BA o E 5A t fiex5EE NEW
dqeLGAJibA OE.dk dx vl 1D

Problomobe
bA p

HEA const

EA E BA o dqe EAdd

Eve b 0



Ali Javili Bilkent UniversityFinite Element Method

STRONG FORM Differential Equation in ID
Abe

off BA o E 5A t fi fEx5EE NEW
ODE of Esu
2ndorder 2 0

y Ew tb 0f2BGs on boundary
2 1

LengthOFTEN



Ali Javili Bilkent UniversityFinite Element Method

STRONG FORM Baranderiosoeonweight

44 9 0 Y L

EVE 16 0
qy unto Tuttle

g g
t t
4140 f

UC D
yea

Lends boundarycondition gL 4,498
9 Hangingbar Standingbar

boundary Dirichlet fDisp a

E 6A EEA EAu Neumann force u Elongated
Compressed



Ali Javili Bilkent UniversityFinite Element Method

STRONG FORM Barunderits own weight

44 9 0 Y L

Elk 16 0 Pg yy unto Tuttle
9 g

i ta t
d u'm ful

D
I Hanging far a b o I 44Yet

Eu Pg 0 Subject to Uco o Vict 0

6410 O

21 12 qf GY G 7 U I y4fE y
uckzf.EE



Ali Javili Bilkent UniversityFinite Element Method

STRONG FORM Barunderits own weight

44 9 0 Y L

Elk 16 0 Pg yy unto Tuttle
9 g

i ta t
II Standing bar Eu b o

uiHofy.uaI 48Yet

Eu Pg 0 Subject to Uco o UICH O
Uto O

21 12 42 94 4 7 U Iffy PE y
ucH EBEL



Ali Javili Bilkent UniversityFinite Element Method

STRONG FORM EVE 16 0 Barunderits own weight

I Hanging GarasEu Pyro o Yet
7 4101 o 8 U'CHA

g gu I y Efg t t
UCHo f

UC D
yea

Standing bar a Pyro
I

g.in fEKI1uiIEIy2 Pqfg



Ali Javili Bilkent UniversityFinite Element Method

STRONG FORM EVE 16 0 Barunderits own weight

1 Hanging barn Ey4fg g Afro gift
7 4101 0 8 U'Cheo

AI g gE Standing barue.tt EY2 feIY t t
que

e a
U'lH0 yo

u Tako fue
I

get 4 Y
I

NOFORCE 2 All'max

Uma.io
oIigoH

gig
i y

4positive
2µgA 1 NEGATIVE Hug i

i e KI ll U U 0t O

ayy Matt
F Ieooo

Imax Max force 2 in
Ulman



Ali Javili Bilkent UniversityFinite Element Method

edge EA BA o subject to Bcs

Ei Ag Const m EA U BA or I f se b
E

mo Le f so o left
STRONG

as
foppf I D 4101 Ho prescribed

N vice t K


