
3eD GEQKEIWC MODEUNG FOR FINITE EL-NT ANALYSIS USING MATUB@ C 
PROG-G 

Mastr P I I  Element Analysts in Nigeria develop own cock fur thGi analysis due to inability to 
pmbaw ummercid finite element n ~ l y s i s  goitware puickag~~ W come with GUl geometric 
~1~ and d W l d t y  in managing codhue  dm f h n  fmpckd CAD files. Geaeral purpose 
~ ~ ~ ~ ~ ~ ~ ~ 8 t o o b b u t d o n o t h e v e i r n ~ e d ~ i l i t i e s t o  
m y  out &Ilite, ele~pewt ana lps  u f M z e d  (mesh] models. 

paper dmmmks how MATLAMI pmgmnmifig tanpage oan be used to gwmtc 3-0 
g e m d c  mwkh d?ab?e tar €mite elemat d y s h .  h this model of a water storage mkur was 
drawn wsi%AuWAD@, 4 then the same utadel was- using M A W .  Tfie rwults 
s h m e d ~ M A T U B @ ~ b e ~ r o ~  m w h e d r r n d ~ m o d e l w ~ l e f b r f i n i t e e l m e n t  
dysis. 

Aceding fo Etas and Jom (19961, the emginwing deign prows is a muM-stbp pmess  which 
bludc#i: tbe rem& ~ ~ i e a t E o r t ,  Wbi l i ty  -ent, d l i s b i n g  design requiremen6 
p m h h y  d&@, Wled d d p ,  pmhctim planning and bol &sign, and W l y  praductk 
Amadkg to birn, the preliminary design focwa on the the detailed design portion 
of the emgiwzbg &sign Is the cask where the engineer can completely M b e  a product 
thrwgh solid rndelirrg d dmwings, Solid dt irng  simply Is a mahcmaiical tedrniqut Ebr 
r e p d n g  solid o w .  'flmu& solid mdelim d d p s  WE c a m m u n i d ,  analyzad, expiorad and 
published (Wikipedia 1 d 2,201 2). 
In the dwdopment of rvn adYmced enginwring aryst#n, engineers have to $0 tbrwgh a very h g m s  
pmc= of ma!&- d M m ,  v b I M m ,  analysis, dwignipg ptoPotyping, Wng,  and finally, 
f a k d o n b m t n d ~ n  (Lui and Quek 2003). For this putposrk, trial and ermrex@mental m u m  
d d  ba reliable but they are ineffic- telativaty q s i w  and tedious to a n y  out, A better 
appmch is to develop a mathematical model (a of quations describing the Wgtled protess and 
~ ~ t )  basal on appropriate lasswnptions and scientik laws, cquat!ons pming tbe: m s ,  rtnd 
th carry out n d m l  $mulation. 
Numerial simulation i n w h  the use of numerical tochniius ad computer to evalvsa a mathhatiad 
modd.Thctcarca~ofncrmeFical metha& mnec~mmonortesarethcfinittelment method, 
the finite diffhnce mdhad, the finite volume method* R-Kuth, and Oaw&Seidtl. In the past few 
d e d q  the F s  Element M W  (EM) has k e n  developgd into a key m d o d  in dw modalirrg and 
simulation of ~~ engineering system (hi and Qwk, 2003). 
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A W g  to Ricatsrd (IW, The Pmk E h e n t  M& ig a numerical teahniqw iddly  suited to 
d%itrj corn- in whkh a wnthm b divided into mallet. but Mi well d e w  sub-- 
that can be m t e d  by h p f d  eqqatiw16. .@ applying the e t  method, a f k  deciding 
W & ~ m b ~ f i f l e d T t w m i $ r u c a n ~ ~ i o d d t r h w h a t k i n d o f  
e ~ ~ ,  be a. a goad imdemtmtdii ef thernwhahics of the problem. 
Thg puce& of brwrZGiag down the into s impler-dfer  Ml Mnd element is termed 
~ ~ ~ ~ i n ~ ~ ~ a n d ~ ~ s F E M d y s i s c g n n o w b e  
prfumed very easily: H Q W E ~ ,  many mwtum~ m- now de9lgned drrg C3mpu&r Wed W&n 
( c A D ] p k a p .  M ~ ~ ~ p m p ~ o f F E E c a ~ o a m e w i t h G m f o t ~ ~  
msd- and pskqp am m@ cemhs fmms of CAD fililea Ffirwwa, many ofthe so- 
m d E y ~ d r r l r a ! ~ ~ ~ M ~ . ~ m m b a v a i l & h d Q Z J 3 s h ~ a b i r ~  for2-D 
~ & d h g H ~ I i f E h c . ~ ~ m w r b h i i m n ~  MATLasprogmmmIngcan k 
mad in geometry mdding aftec whi& can be usd fior the finite alerrwnt &ysIs. MATLAB is a 
cmputar fmgwg~ rss well as an htemtive computing c m h i m m  that enabies numdml 
computatim, &@I and W v i d W m  ~atrI&amiThomas,2003). 
Tbis work -hew MATLAB@ ofplotdng hdofis, p o w 1  mmpumid toots 
and b &&aapabiWes a n  be aplm fw 3-D modeling and how tbe mesh csn bs w# for 
kfinite*danalysi& 

A &metrical modeI of a water tank was.gmemed using AUTOCAMk The procedure is as hllows: 

1, P o ~ l E g e ~ d w u d b h d r r r w a n d b o f t h e ~ r m o d e l .  

2. T t t e o ~ ~ w a s & ~ & ~ U ~ t i w ~ ~ a t . a ~ o f 0 . 1 5 r n q ~ ~ e f f t ~ h e ~  
t h i b  Wh l k  wen then join& 

TiPe model was then generated using MATLAB & The algorithm is stated as follows: 

iii. ~ e q u d a l  points are dm geheraad for the ZlaxEs ~ w l y .  the points are equal in sk 
to the rc-y and dl element in itsmay is equal to the tank dewtion Mag misidered. 

iv. The vdda arc thcn p W  wing suitabk MATLAB command. 
- 

v. bing the 'bid on' o~truna~d other d o n  of .the Wek m! reaping I and ii 
atrove but with or different Z-axis may for the new a l d n .  

vi. ~ ~ a r e t h a n W a d t o h p M & n g h r e s r p a c t i v e ~ . S u & e ~ M ~  
color, li&ting eff;ect, view, grid lines, W s  and UNIV
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F*yyut#r-be: show the tank pmctq gmmkd by MATLAB &a. F i g t m  3a-c shows three of 
t h e ~ r e & n i n g ~ ~ a % ~ m ~ d m o d e l ~ i n F i p 3 ~ . L m ~ F i g u r e 3 d , ~ n d  
d m  s p e d  such as color and shadings were added to give i t  a m m  reaIistic looks ( F i e ) .  
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- 
F i g 3  surfha model mode1 Fig.% modifed J adme 

P ~ 3 a , b d c ~ W t h s m w r s P i n e d t h e t m s h , ~ ~ t h t m ~ . T b e m o d e l ,  
F i  % s h o w  that the c i m m f w  of the model is not c h k u  but poIygonal, As the model is 
fr#thermW in B m  3 b d  c mpdvt l$ t t l emotM beams rnomci tcu la td  its 
~ ~ + ~ j u 9 t l i k c ~ C A D ~ ~ ~ s p e c * d e f f e c t m b e M ~ a ~ @ g i v e t h e  
mudd a more rdisdc ItIew. 

It has been h m s & a t d  that 3-D geomotr)( modding wb& meshing can be d ~ n e  wing MATLAB@ 
WtWB1 the des;ig+m wants to d e  Ms finite dement pmMm and a h  la the h c e  of a finite e h e m  

quipped wlth a gpmOric m&la. The meh p o w  array X(iX Y(i), Z(i) which haw b c a  
d e t i M d b y a d d d d - - t h e t h r t t o o o r d - b e c w n e w t o d i n t o t h e  
~~program&Ond#?attoerWWbnob~blewithwmmercialCADmb 
~ v & E a t h c s o l E d m o d e l I r r ~ b y ~ a n d ~ d ~ ~ ~ t h e ~  
cmmtbemampdwhen tlsZngownadmbecatl~~sven iftbamlidpmety ismeshed with a 
wmmad, thesmy padq will k difficult to pidr-up fa a f i n i  elanent wproccrsor inpa 

~ E C  

A, amddmm, J. 1W. EngiwrhgaesJgn k x s .  2nd ad. John Wilay & Sons, Inc., New 
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Lh, G* R md Qu& & S. 2003. % M i e  Element Whd: A R d d  Course. SuWm~rth- 
H e U O x W  - 

wvd D. a r 9 9 s . ~ h d ~ 1 i d ~ ~ *  P~OGMCGIWHII m p a n y  
lnchdm 
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