MOdequem Se meiog cvfivitos por elenmentos Findbos
J 1

° Il/\tfoduqcié

EVV\ lf\nuiéos FrOi?(—@VV‘QS et en ewLLoxfO\ €><1£{'e.vv\ .O\ow\(vu‘os
OM\C(V\\'(:DS ov Sewmi- cufinos, XA exevmple €ipico do. vwecs -
nico, estevtoral e o da rc;‘:rc-fené coe  do .cowg?or(tby-” .
meunts do selo tal como wmiottraso abaixo, o

(a) l (h)
Conventional Solution using
treatment l infinite clements

Imposed at an
arbitrary boundary

-
T

u=0atr ==

‘Infinite’ element
with two nodes at =

0 ﬁraﬁamewtb covveucional com.f(.sfe e vmodelar o velo
cnfivcks pov Lw dounlinio Linito cujo Frouwteira ¢ riadae <
on(cﬂgmao(q a umo, Stducia tal e L regiod ac
ontercsice \\&(v\to:' o COM\;orﬁg,w\cw('o Cm(\(m({—.o Ao Meé.

Exislem teée f.ro_btema.: com este bratomentos:

i) New romfm ¢" clao onde a1 frouteival m’ﬁ(‘olo\ deve se \)0(’(-
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clowoda_.
_’Z) A _awnalin pode ter wmuito cora devids os j,mv\de nSme -

ro d¢ wos VE lrado.r. 7
3) Eun frob(cw\o_.; Se d{mém\’c,o_ e:frufuv‘a.i 2o SO(,o/ o frouwtei-
(o vigida ceflete as oudac de_froFQjm,d:o de deforima-

,__C(O%& “elalsticas. L o -

, ?o\xq Svperay ,é,:.('ﬁs roblenwas e,’ V\ece,m:zfr\o‘moée(ar O rvelo
semi- wbilcfo exq(:alme»\j:e. As sobugoel nals otilzadas 85
____,_.A),KC{)Y%@WE‘LK,Q__C,Q!b ortamento do el sem(- cufinibe utili-
~7ando elepentos de covtorne ,Q_coftcz,dox co modelo de ele-

e vtos Finibos | - o .
2) VElror elewentor “sewmi-cnfinites”

A priweiva solucod 'Fo'ﬁe do domdfnb de v curse de glewen-
_tos Lovibos. . A zeaondel solugds consfifue omng forma efi.
ciewte de frafor o e\’o\:l.ewxa (\/\'de Fcﬁuv'a_ aJ;a.\‘xo) e <Seng”

__describta e seﬁu,‘w‘. L , , L

P P P a —+7 b —-l
Y /
—_—a
Infinite
\ extent
\
Infinite
Rigid elements
¢ Symmetric boundary {shaded)
(a) (b) (©)

(a) Load P on plane or axially symmetric body of infinite extent below the
x axis. (b) Large mesh of conventional elements. (c¢) Smaller mesh, bounded by infinite

elements.

(YA



o Elevientos cemi-mfiuitor wapea dos
|

A (dela. de elemmentos sewmi-cnfiuitos e; .S‘ucmfavvxenfe/ Lxte -
der © exterlor de uwi wodelo de elementos fiuiltor de for
- c},ua ele "Ptlﬂ,ue_ e frouteivar ewa 0\(;)90\/\5 treclhos. Jcto
Teag:ar \Cuvxcto’c.( de focwvag Q_?ro?vcodo\: e a.r'(:x'(:t'a'a_us/ -ﬁ,ue
. dellnem o ceometria do element ofe o cn%‘cw‘fb/ OLsdocladas
O VU cauiwente daos variavel (dextoc;o_mewfbx) ote” zevo ho

Cl/né\'w‘%o.

Tetes elementos 6B Formmalmente chammados de Scmmi- i fine-
ﬁos) o Freguepmtemente veferidos come (Wfnitos, e deser-
cod do hittdrie do desenvelvimenwto de elementer cufinits
Fade Ser eucontvads ew :
Be’fte:&) T e Rettess, TA," Tufinte Elenments for Static Prob(emzt
' :EV\oLcV\eeh‘v\q CoMpufb_{foM.: VOLi\Mo.'i) . 4-1« 19 4.
< Y] ! ’ i )

De acordo com o mebodo s emfricj&AosJ o elementos cudi-
~ witos _podew ser divididos ¢ dol copos -
4) Zleventos (mfinibos couma -Fuvxq:oé.s ;)e, caiments. Referdniar .
’Be—&css) ?./ "Tufiute Blevaents ", Tuh T Noua. Metla. Eu%u%./

| VL. M No. 4, P 53-64 1933,
Re&e:&j? “VMore on Twfiuute Blements" Jut T Mon. Meth,
Ehngung., Vol 45, No. M PP 1613 -1¢2¢, (980,
Bwr) G. e MZeK,:r.L./ YT Tufluidte Do madn ELamew(‘.cJ Tut.
. Do, Meth. Bugug | Vol. 43, 0o { | pp. 43-52, 4981,
7—) Elementrs infintos mapeados. Referéncacs:
ZienKrewick, oc., EVV\[SOMJ C. e Re‘(’%e,.u)?) VA Novel
RBoovundar Tufinte Elemeunt ”) Tut T ou.. HefL.Zuqu,J
Vol. Fﬁ/ No. 2 | ¢ P 293 -HOL{J 19 8% .
Marvruez, TH.HC. e Owen D.T’\.J-) " Tufinde Elements
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No \Drimairé f)w\o

o ¢ ¢ mais vtilrado.,  Ele ¢ deserb o sequir. o

v Quasi- Skatic Hafcria.(lj Noulineor Problewmc ': CPMﬁu‘{ﬁl’ﬁ
& S(:ruc'(‘urei) Vol .42, No. Y F? ?3‘\-:754) 19 &4. _

0 o tomanhe real do ¢lermento ¢ finfo ¢ ©
cainento . ~das varidvers (deslo camentos) ¢ cntroduzido  abravet

das fongdes de forma (ch{:c\'\wto.qa:o) destos varidveis.

_Ne segun c\,o,f) rupo. 05 vtilitadas as fouese de forma _con-

 VeUlibiupis _pava af voariaveis , vaas 0 coimento’ ¢ Cutrodu-

Zido atrovel de vng Mq_peqvmemfb de geometria de forwal
- pa
que o elevents cresce’ paxa. owng fowoudio cufiuct (vide
Ecte @rofw_ e  maus simples de cer L'Mﬁ(emew

~(3\\3u e obat go).

tE—>

“Infinite line and element map. Linear n interpolation

A



- o Caso vwnidimeunivonol

orfpmaente vuidivmeuwevual co bu.jo da

(.\'V\'fxe\, o471 de 'PC'W’Q 0@'\.{‘2(\\0‘()‘ cocuudindo tom o eixo XX,

¥ coundere fowbemm & Seauinte %m@: FQ-"Q o VHO-Peamew"fb

0{0,, e:\cq.c,o fwo.he.'én'coj éeG‘m‘do F_or ﬁj ?O\xo\ o 6:ch‘° ,

_ cortestanmo ,,,,,o,l,e-@x‘m‘d.o _fzor_, wolo

Counsidere o CO P

e YR P S
-¢ -ﬁ :

, Imcd(m‘{:qw\enfc ﬁaaa(z—Se. obgervar ?e: ,

ﬁ: o CO\"YC—(f)O\/\AC o x =2,

é{ = 4 C,orrcsro\A,AC- o . kT HXg=00

ﬁ = -1 cOrrc:fob\Ac A Xz XexXa o,
A

oude x, e o t:on'(‘b waeds e tbre Xoe X,

AL%emaé{vqmeufc/ o MQFcamewfb ‘aacien‘a ter side excribo Hireto
gw termos de gy € KRg (.Far xcw\f(ex e;(,v.‘wu'\na.gtcic e hc}; :

% = (~%§_)h+ (1+_iz_§_ﬁ__)xz _ Miw + Man, @)

0 £E=+1

=31 a7 E=-1 E=
) ; | | |
o R 12 3
1 2 3 - - -
Oe . - — ® 'M BEY
2"]_@
xy 1
.2“2 0
1
BT i | %
Ml='-_—é

le3



,A,A_A_,,,,,A,Ambs..:_oxa ,&{MS,,,,,,&QES,‘,Ck\def-ﬂk\dcvﬂ‘?&,,do :Mf&M de toordewadas
fo(l Mo‘\' Hz = :M'l + M-L = i

A*A?r\‘v\e\e\‘m\.fﬁqrm._éam..w»q. ecameuto__mostra. o (hportducia
R - \70%‘&0 0/ Gue. ‘po.de,,.G&r,,,ﬁhferfr@tado&com L _o,n‘ae.w\ do
Coivnento dos deslocamentos, Primeiro, define-ce o disbdnaa
radial come '

,,UK_;.:; A?!g__.‘:., .XQ e _(-3)ﬁ [

Depots, define-se  omma fougas de tuterpeloges para deglo-
_Cqmew‘boi nwo e:fovqo“,vlaarqme’ﬁn’co Conno L

LT Gk A G oy %Z,.—r_ aa,gf_a—_,, R <) B

..ﬁ/ e Fo.((:\'r Aa {xfresws L) oblem-1e ﬁ e-m;v‘Pumc,nB de n

B =< 8-
Q‘:A—.M—z’xozﬁ—xz"bo_i—z ) ) (5)

——

X -2 'S r

Subeh foivdo g de (B) em (‘!)} ckeﬁq—,se_ o vme variaged parq
ol deyﬂommcw&ox A e e:‘oaﬁc Cavtestans da_ “ﬁ:f\'w:L

M= Co+Cav Coou G ov.n, (e)

e r® 3

Tk waostra, gue o© Fovn‘:o 0 £ realnente o orl‘jew\ do covvents
para o deslocaments 4.

A forevlogeas Cso a.ra\mc’frfo&_\o_oxa\. 0 elemento vnidrmencional corres-
t?OlAde A UMO»'--&?roxi«‘MéLc,aTo Wa(raf{l‘ca. do declocaimento L o
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2spaco parawne brics (Fo(.s o deslotoment o cw('uf:oka.do por

€réc fov\b:s): |
e G (SO

= Ny, ¢ Naa, « Nyarg o (1@

Sobstituinds g =d-2a om @) resolta em :
r

o= My o4 (~M1*q"4?, - 3M3>& + (ZML—‘-{M1+,3"43>9_:. (8)
r re

O deslocarvments do Fow{b 3 wr\'e:fo‘«éﬁ oo velor So campo
de deslocarmentor o CM'F\'V\?IL\-") %e & normalmente ruls. AM\'M)
etba tondigao pode ser avtomaficame mte satisfeiba. osado

\FO\XQ & waefraLa,goE) 4 deslocaonentos @) Somente os oSS
WA i
Finbs" 4 e 2

A= M4_ My -+ _Uq_MZA ;[_-&)j {d} L _ o (c‘) _

Teto Fuer Alzer e 0 Mmd no cn-ﬁ'm'-(b;'a’; nuvca Screl repretentode.

As d’e—po(mclqoéx ho cago VUidimendional gof !

gx_: 2\_"'__4'_ = L—Ni,x. M?-,x-:, .Ml} (40"-)

dx— U—z

. Ex < ‘%—‘[N’-/ﬁ /Uz,j] {zi} - [B] ’{OU' (405)

omnde

J: Mi,ﬁ "y + H’L,ﬁ ".1_
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e E(ew\em(:o& del‘Mev\.cvonw‘s Lo.qramqeo.wos
Jd J

A formulaes para. duas diwmengses faoc\e sev obtida conmo Urmea,
- extenga®  do case vuidimensional, Tste ¢ feis uvtilizands oo
‘Co(hwtaqafo Laﬁ\’o\v_\ﬁew,, Peivneire val f€ cousderar 0 Mmeio
(}wpiw'bo evm Umo. o direqao ¢ de.rm‘s 03 elementos q,ue.:.e .ex’(‘ehdewl
_‘W‘:é o wnbiuibe em doas dl'rec,o?z.r. )

— klewento La_jranjea.mo Com b6 nex

Mi (%,41) = MIG’ MI»7 o M-g_-(glﬂ): MI% H_—r,w’

Malg ) = Mg Maay Mo (G4)= Mg Hw\

HE(G?}"?>'-'MI£, Miﬂrd? Hc,(%,'b?):M:m% Hmn

e g
n = Me . = Mey.,
2 M 3=z

166



A Cm’:&rfo(,o.cro.?a de deslocament ¢ Ffeita weo cipacge faro.w\e'én‘w

oxotorentt Cowms e 2lzments Wwférw Lea ra.uﬁcsu«o cowm
nove wnol ) Ax ceto covnente o -puucto'e.r de

Yraa dos Sets wes
gue 6% re?reuwbo.do_r sas Alrodas:

7 2,
co Negs Moergg Nay=May=aoy' Ny Moy < 72y

Niz= NpNay Ng = Nag Nzy
Mo = Nazg Noy Ny = Nig Nay

6 3

w=D Nou ey N,

c=4 iz

Ré&ow\o;

6-Node Ny = &n(-1+E)(-147)/4
Lagrangian Ng=1n(1-%82)(-1+1)/2

My = —én(n—1))(1—§)
My=n(1+8)(n-1)/[2(1%)]
Mg =-28(1-12)/(1-¢)
My=(1+§)(1-02)/(1-¢)
Ng=En(-1+8)(1+7m)/4 Mg = -En(n+1)/(1-%)

Infinite Ng=E(-1+8)(1-72)/2
Ng=(1-82)(1-12)

Neg=n(1-t2)(1+7)/2 Mg=n(1+8)(n+1)/[2(13)]

1€ %



—Elemento Laqraw geamo com 4 vos
~J <J

Este clemento deve ser vtilitado qroplade o elementos finctos A
convencionais (lneares. A diferenga detfe cava o elements

L ratgeane  Com G nos e e, ora., o Chferfa(q%a'b He
deslocomentss na direqds e Luenr. TFsfe elements se or-
j(u\q do clemento Lera.hjeam Com. c'nﬁerlco(a.qd.?; ?go_a{rcjtl'c&
ho. diregsn i_.o_ linear wa diregad M-

Mi = MIC‘ Ml/\-\ M?_:.Mnﬁ M:w] r= ?;iMC ¢
. , , , 4y _
Mg: Ml-ﬁ Mn_/y) Mq = M]LEI '"131,7 ‘3-— (_Zi ML ?»C

Imtenfokac,az em deslocommentor:
)
Nu=L (5%<)(4-4) Na:%ﬁ-c{“)“-'q) a2 N

Ng-_,ﬂq ("-2)(4+4) Nq-.,_iz_(ba,‘),,(“ﬂq) U= Zq Nease
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— Eéemewtb Laﬂrau,\,gggm du‘p(,memfe nfinito .c,oh« 4 ot

Este elements fenn duas divecses que sz extendein, pora o (n Cone-
Ecte fl'FO de elemen-

to (cdotodas as diresoesr + e +y ).

to od e Ser Viados eowmo glewments  de cqu?o' €

MQ(L\Q ‘;{/ug X’é?v’efzmﬁa- V. wnelo ?«u—e -&x‘lLeh.de ‘;wq ) L‘u-ﬁ‘u‘,("fb e m
dterenter devegoer.  Este elemento se origina. de elements Sua-

__Ardbico ,_L,czira.vuﬁe DD Cow nove WSS,

/‘\4’&%

I\/\lﬁ = zf % MII47 :_%_j‘?

4
*)

M4_~; Mz_? Mx"'\ M?_ = Mng’ H147 Z = ZiMé X(
MS = Mlel M-Il’ﬂ MH = MIZ% M}Iq,) a = ﬁ: HC na

_IV\te\"po(CkC[Q:f/) de de-f(oCa;w\aw(b.r,:

2
Ny =ZT (47~ <) (471-41) No= %(i-c,‘)(qz-'q) e (2: NI

o) s (g0 Co) ) ol S

A6



o Elementos bidimensionais S erendipi £y

~ r ' 1O
Estes clementor oo orl'jl‘uqrm do elewento Wrn’é; co, Seren -

“_A.df,p\t%v',‘ eown Oif> ok Zomforme resevhido por Margoes e

 Owen! A formolacsd tombem ¢ feite vo ogca:o',’/ € porio

s elassclicados covo “S‘ere.v\dct:&.(”.

A‘ cf(/b'fer]go(aqafo de a\e.:(,oc,o‘vvxemfb.f e’ tirada. é’:'refameufe Ao

. elemento orioinal Q8. As fongstl gue mapeiam a N
metra.  d Tcoudtruidas ofilizaudo-te foungefl mmais simpler

-%ue SOl ,Mo:‘ffo..dous QU 5630((‘. . NG\ "-wudroq:a}'; dq: 'R)V\ c,o'é.r

de wmapeawments ¢ Cmrorﬁw’(’g Cmanter S M= pare. garaa-
. N C

tir o , Lb»cla,.[:et/baleuaq _do :m‘(ewa\ ) c‘e coordenadas. ,_ _

— :Fumgropc.( de coutroce®

—— 1=

Z Caso vuid wren oo mal

; A
o0 1 ‘ﬁ 7
laso Lidimensonal(

él‘lngr €ng 47

Lol
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g % < LSee
M4 = 3+ Caso bidimendoual
: (1-¢) (1-4) cufiuiy em duar dimensser
(‘i o0 o Y
= -_>> Hit_s_
Mg Mk
n=-1

, 4 &
1  Mapeamenty
4 1D
9 o
L
4 2

_As fongses de mapeaments M, e WMs
sa® couttroidas diretamente coustidevandos
M c.owfa\'&a\men(:o ((wear ao tongo da,

dire ¢ 3_

e

Afongams de ma.,fcaw.ew'bo- My ¢ couchotdel diretomente cousiderands
vwn Go\rv\,‘:a\fta.mehtb dea:'e\co fﬁ'ﬁ ﬂ_ o0 Cohﬁo do [porde =-1 -

Mg =<_,l__1—__§_> (4- 4{‘)

A



A conskrugas de My e Ny _tomece por ob&rvar gues
N
| =0}=> “, =2 --4}2) By - ;

= - - s - - H ':i
AR W TR

AA,,_.'Por'(‘.Q.w‘fb ;)-(:« izawgdo @ for a"f’"" &emu,ol«f \‘~1/ Tewm-se

e e e e _A —— EE— e e e e it e i e e e e

M= M -zmz_ffﬂj

"

“a . -

Abaixo it recomides as fondes e forma (obt: das diretomente

do clements 0r«3fv\a( £28) ¢ ag bong et de lmo.Feamewéa Obrerve Fue

EHL: V (%’7)
~ 5-Node Np=(Q1-8)(1-n)(-1-§-n)/4 M;=(1-7)(-1-E-9)/(1-§)
Serendipity Ng=(1-82)(1-n)/2 Mo=(1+E)(1-7)/[2(1-¢)]
Infinite Ng=(1-%)a-12)/2 Mg=2(1-12)/(1-¢)
Ng=(1-8)(1+n)(-1-8E+m)/4 My=(1+m)(-1-8+7)/(1-¢)
Ng=(1-82)1+1n)/2 Mgs=(1+8)(1+7)/[2(1-E))

11z



— Elemento “Screndr?&.{" du‘p(owante Pt com I nwos

o>

[

As fongdes de w\o.?-eo.mcnko M, e My 2 =
construidas Aivetmente counsiderands o
Cow\rOr'(:b.w\eh}Do Cafiuib wat doat dive gots

L) e

It recolte emm 2 HMisd W ( .
- Z, Py
A: -FUV\C‘,QE.{ A\e ‘\c\orqu e de Vhafea.wlekﬂo e.('fti‘_b resSon (das abaixo:

3-Node Ny =(1-8)(1-n)(-1-E-n)/4 M;= [En+3(-1-E-n))/

Serendipity [((1-8)(1-7m)]
Infinite Ng=(1-82)1-n)/2 My=2(1+8)/[(1-8)(1-7)]
Ng=(1-8)a-n2)/2 M3=2(1+n)/[(1-8)(1-n)
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e ﬁé&fwacozf € &/emehfbs o wwewnﬁo de Qeov\-\efrn'a.
L - u
Q(L.S(T\'V\tb AQ,S '(\uwgrae.f de forma

Cousidera-se o caso geral  onde exichen, m fougoer de forma ﬂ ﬂ,_,
e <&o uvtiliradas para ,,¢m+ev‘>o(ar,c.: variaVes de cawmmpo
(.de.t(ow.mew(>5>, ,E.r‘ﬁd_r 'Pumpo?.r de 'Fcrw.o_ odew e:‘l‘ar S Lo -
clodas o Wds reais € a orous de (iberdade Lhab veodais.
Ajeohefrt'k G‘:,o‘ c’iccx‘\».fda. rowﬂ*ﬁ;v\qo& de mafeqw\e\ato ﬂ
e ectels asiociadas Gomente oo neT reais.

As deformagses de vm pounts qualgoer wo interior do elemento

‘GOQ_M def(w’du cowme w\o:ﬁra_o(p (= &ejul'r:

‘=4 (e
e RS i e e e e e e e e o e e [ ,,,_,,h,,m, - _ SV S S — e e .. S
, Ve E: N v = Mive
“, \é sz; L \Q L
N % o i *J} : o
0 9/2% v
190y Ofon|
Ex Niﬂ- o EM_z,» o i: :I M,i,n O :I :'Nm,x. 0 U,y
= ! .
&y 0 Nyt 0 Nyi®*% 0 Ncﬁ{!- *e 0 Nyl ™|
[ 1
7"\3 - Ni\\k N‘-i)": MZ;‘Z’ Nzl""l { ML/\J N‘.‘)"’; :N’V‘:‘a N'Y\n"' <

fe} =[B]{4} | =

(37‘1} (3x2m} (2*‘!&1)
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FA B Y
i

[T]-'- M 2 x
y LA Y 2 ‘Y
for /3“1 Mg Moy Moy M, :
<2’<"",\) L

Xom, ($M_(”h{a

IS N s BT B M VR
171 “Phy o 5 am %

{ Nt)x,}: o™ { Niye }
NU% -an

e Matrir de rigidet e (ntearacas numerica
J J

- A Wfé’ﬁ\'&crdja o erica fara A c:quufp.c,a:a d& vreatria de n‘ac-
Aea de elementos CnCMEﬁ:: ¢ feita exatomente cowo farq ele-
W\ehf'b.f Cown th\av\L\a \C(V\L‘{'\:, széq *For‘w\q;

v 11 X X
[ XX

m

[k]- [ CCelces av:/ / (T 1] IFlagan Zﬁsa CEICBT € W

(2mxtm) Hol A:
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o Consideragder Fluois

Elevmentos infinths maeeadas sob relakiveimente viovos ewa afuwscro'« de

_elementos finbos. Al validade de soas forwologses deve ter vevi-

, ‘(:\M"’\, O Ave VOAe ser Felbo com auxlic de anglites de avtovalor
Gos elenwentor. Shen ( S"\eV\)T-\*-G./“ An Fducatowal Com{;u{wr @Y‘QlDL\ch
Prosra_w\_ Lor Exavmnining the Rehavior of &'t‘l«s(e Tws -Dimeuntiomal Fute
Elewents \\/ . Sl ch:\;r) Schsol of Civil and Enviranmental ‘EH3L"’\CC(“43J

Cornell Uwversity 1988) ainalifon diveuos destes elementor ¢ of atove-

. _tor,&-t _Ao,ﬂdew\.ew‘{b f?\f!‘?\t‘fh L r_q\f\Se,o.v»o cown Sei v\o_’.r),, C—O\',V\.,UV}‘\.Q,,_(‘.\&'.Q.C’_,
Iragso nowetica Zx?, estom wortradoes abaixe

§.00% 0.03% ] §.23%
e e 2: . .
B 8.35% ] 1.02% 1.16% L
P
4 E /
‘\ ot
LT—
2.47% 3.02% 9.73%
13.52% 19.50% 52.94%
ELEMENT TYPE .+ 6-NODE LAGRAN. Young's sodulus o+ 2.900E+07
ANALYSIS TYPE » PLANE STRESS (2x2) Polsson's rallo + 3.000E-0i
TOTAL MODES . 12 Thichkness + 1.800E+00

1



O3 resoltados destos awdlices de autovetor mostram que &s
da&rmo\qo?-t e todos os autovelores a.rroxn‘mo.wm-.re e zevo

"o CV\‘F\'\A(“(b,

Esboc ob gervacded tonfirmam . ?ue estes elemmentors chavn
recrecentor Soticfatoriamente o coumpe de declocamentos

de U, dom o c‘v\ﬁ‘m"(’bl ois esfte compo dentro de v clemen-
€o € Lwma combinagd® Uuear de fodos o5 autovalores deste
clemente e og declocarentor de o elements semi- cnfiait
devewn colir raxo\ zero wo nflunite.

Alen dicco observa-se Foe estes atovetores mcluewn modos

ae ﬂe,xa:B,' 4\‘.So.(ho.mcv»t\>j etc.. o Gi,uc, -S(SKt"FI'C& sue estes ele-
- )

enbos s Q_frofr{Qdo& ara <imolar ethotorar subvebidas

o. diverios 'C'rro.c de carrcaamenﬁ.
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Strains and stresses involved in the analysis of axisymmetric solids
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- 4_2—__ AS Ae%rmmqo’cr Sao defiwidas am 'H)V\c,o:ao\a_s curvo&ums)
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Observacdes :

(GL) ?Qrd, (OAN e_law«e.v\'(’b L\ow\os.é\v\eo towa -e.fff_uura_ Covu’{‘%{?) G
mafvit &e riscdm: Ao 2lewmento DKT ?oée Loy C\/\'ht.afo.dc\
2xataomente Bov Uma _Wam.em\ comm 3 ?owfo.c‘

(b) Exide Co’r\mu\a.( 'Feako.a_o\.( faro, COW\fu{'Qr o, watrn: de
r\‘c:)\'de\r (veda. COOK) 1984 — Covp- 14).

(c) O eleneuts Wdru«suhr cow redtricdes de Kirehheaf{ digevetac-
DK — € formulado de wmameira QV\Q.,(.OSCA oo DKT, mag
fq{cnd,o Ao eements quadrdtic guadrilateral = Q8-
Cown o5 lades velos.
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