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INTRODUGED .

As rodas, oy Barte metdlics do conjunto do sneu,
380 slementos de capitgl importincia no automdvel, dos quais
dependem, e grande parte, dag taracteristicag de
estabilidade de marcha do veiculo, ABSIM COMO A efichciy de
frenagem B, @m parte, o Comportamento dg Buspensio .

Embora se Lostume denoming-Tog Aros, na verdade
o conjunt og constituidos par duas pegas soldadas entye 51
0 disco de roda -~ ou parte central - onde ¢ Fixada ao eixg
através de Parafusos, e uma borda de forma circular g
Perfilada - rodeando o disco -~ que Vel & ser o arg
Propriamente ditg Gue asgenta p =T

FUNCBES DA ROBA .

0 objetivg bidsico & Serviyr de  apoio 40 pneuy,
amoldando a parte interpa do mesmo . Regce aspecto, além de
uma absoluta rigidez, deve ter medidasg adequadas ag tipo de

CATYO € de pneuy.

As dimensdes do _Rro s80 medidas em fungfo de gey
difdmetry o da largura da tala, valores €M geral expressos em
Polegadas e que 8o determinados Pelo tabricante do veiculp,
que especitica, asgim, o tipo do Pneu adequado zg mesmo ., A&
cada medida do arY carresponde outra do Poew, jd que aquele
g a forma deste .



¢

A Fixaglo da rods ag resto  do carre 2 Feits
mediant g vEriog Parafusos que, situados nog discos,
transmiten 0% gnormes esforgos g torgtes A0S quURis o carvg
8g yi submet ivo durante 4 rodagem . Assim Bendo, torna~-ge
muito impoytante A qualidade gy roda, payrp BUPOTEAY cargas
muit g Pegsadag ,

Além dag funcles Principais de Suportar o pesg do
veiculg o efetuar z transmigsio dos  estorgos de  traglip e
frenagem, g roda deve ABBEYJUrAT uma bosa Fefrigeragie tos
tonjuntos de freio. Para tanto, o disco dg Foda conta ecom
aberturas Para a passagem do ar, gz fim de Me, durante gz
rodagem, sg Possa estabelecer uma ventilagfe adequada que
Permita a dissipacie do calor gerado pelosg discos o Lambores
do freig.

HISTARIA 1 DE$ENUDLUIHENTU

H& cerca de 9500  anos,os sumérios  (pavg que
habitava » regifio onde hoje se situa o Iraque) j4 usavam a
roda. g, rela tecnologia usiada, Presume~gse que a2 inven¢io
deve tgy sido bem anterior .

Desde o inicin, yg d0% grandes Problemas dag
rodas foi o atrito dg Aro  com o 80la,  farg reduzi-ig,
tentou-se de tudo: andis de metay, de coure e de  corda,
almofadies, ete A5 golugies eram paliativas e o choque das
rodas  contry Fedrag e Outrag irregularidadam o pign
continuavam » incomodar .



Essa situaco Persistiv até que am 1839, aop
descobrir poy acaso a Yorma de vuleanizar borracka, o
inglés Charles Goodyear encontrou o comego da soluclo do
Problema, oriando um produte +tlexivel e mais resistente ap
atvito com o #0lo. Gragas a CE8E Processy de tranﬁ?armacﬁm,
relo calor, do ldtex defumado tratado com enxofre. Boodyesar,
Robert Wilitiam Taupson, Alexandey Winton, John Bogd Dunlop e
as irmfos Edward e RAdré Michelin, realizando experineiag
isoladas e individuais, entre  if45 ¢ 1895 desenvolveram o

phen,

Com o passar dog an0s, 08 pneus  foram se
desenvolvendo o adquirindo maigr resisténcia e durabilidade,
embora o setor de transporte de Cargas pesadas fogse I}
Ultimo a  aderir a4 novidade, Poig, até o comeco da década de
2@, 0% grandes caminhkiies usavam ainda pneus de borracha
maciga, montados s0bTe 08 aros.E Paralelamente 3§ evolugho
dos pneus, arorria também a dag rodas .

Gradualmente, foram abandonados g% antigos raios
de madeira em favor de componentes inteiramente metdlicos,
as vezes, em forma de discas inteirigog - como as rodas do
Fackard, Citroen ¢ Feugeot, poar gxempio ~ outras conm raios
de arame, como Ford &€ Chevrolet. F pio faltaram soluces
diversas, como a da  Fiat, cujos Ares & raios  feitos de
chapas prensadas € Justapostas, formande uma dnica Fega.

Normalmente, as rodas eram Fixadas asg Fontasg de
eixo poy quatvro, cinco e atd seig parafusos, mas existin uma
spluglo maisg Lara, vinda das pistas de corrida, com um "cubo
FAPLdO” cuda FixacHo era feita apenas por uma grande porca,
a8 vewes, conm  "orelhag” Para facilitar g remogcio g

recolocagHo poy meio de martelos,



Na décuda de 3@, comecgaram a 2 popularizar ag
rodas  em chapas de 260 estampado, com furos para a
ventilacfo dos freios, ¢ ag Primitivasg calotinhas perderam 0
sel cardter exclusivamente funcional para 52 Lransformarem
&M componentes arnamentais. Neo pdy guerra  (final dos anos
49>, o egetilo norte-americano Erouxe calotasg Cromadas, de
grandes dimensSes, cobrindg inteiramente a PYopria roda.

Na década de ro, com a difusfo das rodas de Tiga-
leve, asg calotas diminuivam drasticamente de pesoa, tazendno
ressaltuar o desettho da o,

For fim dos anos 80, as rodas PARBaram @ ber
destaque no #stilo e atéd mesmo na aerodinimica dos Carvos.
Fara isaso, ganharam desenhos mais lisos e atuam COome uma
&specie de heélice, ajudando a tiyvar ar debaixo do carre &
refrigervar os freiog (evitandeo o seu SUPeEraquecimento) .

0 PROJETO DE uUMa ROIA

Atualmente, o Prajeto de uma nova roda chega a
BET egxecutado inicialmente por auxilio do computador (LAE)
que permite submeter x Pega a8 testes de resisténeta g
tenses. Isto facilita alterar 0 Projeto nos pontos em que
#e8iam eventualmente observadas falhas (grande concentrragteg
de tensfio, por exemplo), permitindo ganhar tempo g dimiriuir
ctustos eventuaig evitando-ge construgtes de protiotipos o

fevramentais



A utilizacsn de ligas-leves s deve a tentat iva
de reduzir ag mANIMG 0 pesp da roda. Estg auestio do peso
das rodas nig era levado muito #m conta, mas foi ganhandp
importdncia Com O progressive aumento da largurs dos pneus,
ue exiglu rodag mais  largas.Aldm disso, sendg & roda o
#lemento de maigp dimensio o, 4g vezes de malor peso entre
RS massa n#o BUSPEngag do  carro, Massas estas gue
desempenham um Papel decisive nog compartamento da SuUspensio,
POLS quanto maior for 3 levesza e MENOTEs ag indreiag, mais
Perfeito serg 0 trabalho dg SUsSPEnNsino, Permanecendo o pney

ROY mais tempo em contato com o swla,

A grande importdncia do  fator PE40  levou pe
Fabricantes x buscarem o maximo de leveza no desenho o
fabricaglo de rodasg, Tradiciunalmente a8 rodas eram feitas
de ago (ago estampado SAE-1008/1010) & fim de suportarem gem
Problemas oy enormes ssforgoe desenvolvidos na tracfo, na
frenagem & na rodagem sobre Pistas nem BeEmpre perieitamente
uniformes. Com g tempo, contudo, ¥icou Provade que ag rodas
de liga~leye, aresar da  gua aparente tragilidade, também
Buportam, mefhor atg que as de ago, ag Pressiies prdprias de
vodagem, com arande  vantagem de uma reduclo de PESD,

muitas vezey SUPETrLor g cingquenta par tentn.

Neata tentativa de %€ reduzir ao miximg O peso da
roda, &  fim de diminuir g inércin para melhorar o consumo,
tempo de acel@rauﬁm/?renagem, desgaste de
pnmus/#r&im/guspensﬁm,etﬂ aumenta-gye g tamanho do fure de
ventilag8o (de maneira adequada €M que este aumento néo
comPrometa g aerodinidmica oo automovel & nem g refrigeragdo

do freig.



Ag rodas  de aluminio ndo Ltém total crédito por
boa parte dpg Consumidores, uma VeZ que aconteceram muitas
quebras por  cauga do  produto final #raco devido a Formagfo
de bolhas de sr no processo de fabricacio. Além dissn, sstag
rodas ndo  possuem a mesma vesisténcia ap choque (pPedras,
guila de caleada, etc). pes parte dog Problemas de quebra
devido a formagHo de bolhas foi eliminada apds o surgiment g

da fundi¢fo sob PTressao .



CONCEITDS BaASICOS pE ELEMENTOS FINITOS

A andlise tedrica de wma et rutura & baseada em

uma soluglo analitica oy numerica (o ambasg) .

Aqui, introdug-ge 9 conceito de rigidez e
Flexibilidade de  uma mola simples, e Posteriorment e 0 do
sigstema de matriz de rigidew,

1) Rigides e flexibilidade:

Congidere uwna  mpla elastica uniforme suigita =

Uima carga P, como mostrado na fig. abaixg.

”lK'W P

S¢ K - vigidez da mola
U - desloc. da mola devido a cargs f

"

i, S

entfo.
Pow Ky (5.4}
W= P o= poy (1.2
ande

o #lexibilidade da mola

Obs: note que @ flexibilidade o inversa do vigidez.

Este problema glementar & (e Fato umg descrigio muite

simples de Como 2 maiovia dag eatruturasg comportam-ge . Np
CAs0, estas edtruturag podam REV  consideradag Beido
compostss de milhares de "molag™ interligadas de  wvirias
rigidez em varias direcBey & sujeitas a complexas

combinacBes de CAVgRg .



Para uma egtruturg complexa, & hecessdria
considerar g tontribuigio individual de tada mola e, issn, &
feito isolando-ge 08 efeitos de cads mola por pm sistemas de
nés. Fara up problema Pratico, a mola ¢ de fato chamada de
element iy tinito e POY  vErias combinagBen destes, todas
Conectadas em  guag delimitacles, ¢ possivel] descrever yma
estratura compleny .

Embora ag estruturas POSEAN wer de mais variadas
formag o ﬂomplaxidade, 0% elementos Finitos gy de forma

muito wimples.

Para cada extremidade oy mola (elemento finitoy,
teremos up Ponto {ou nd) aue  os autores denominam~o 2oy
FORT NODAL €, 380 tomados Convenientemente Na estrutura
gevalmente com gz finalidade de simpliticar gz estruturg,

MATRIZ i RIGIDEZ

Para analisarmos umg estvutura maig complicada,
52Vd  necessdrig expandir g expressio (4.4) pa forma
matviciag, Bupondo que 8 mola ¢ldstica uniforme da tig.
abaixo tem Pontos nodaig i p situados 3 Panta, & que as
torgas nesteg Pontos s Fi e F2 com deslocament o

Correspondente yj £ ug,

1 2
Fu B u,

Fi = K.(damluﬁamantu da mola)
&5 !{.(l.!’. - hm ) 5.3

i gquilibrig
F'l.a B3 o F':l.
= K. (g ~ Wy} (5.49)

8



It cunveniente maostyav (1.3) e (1.4 pa forms

matricial comg BEGUE :

Fa i i e

wr (1.5)
F g ~K K TP
(ATE]
(P‘,..} = [K__].{ug_} (i.&)
onde :

{PAW vetor de forga nodal interna
u#w vetor de deslocament o nodal
1~ matviz de vigidez elementay

K ~K
[K]= o I

Nurmalmente, COmMo & estruturg pode ey
considerada como sendo composta de muitos elementos de molas
interligadas, a seguinte expressio deve gey ahtida .

{a} = [kTfes} (1.8)

fﬂ-m vetor de forgas nodais externas.
K|~ matriz de rigidez.
é&ﬁw vetor de desloe, nodal da estrutyra.

As expressies (1.6) & ¢i.®) podem sev vigtag de
Forma similar. Elas podem  sey resolvidas ge um  numero
suficiente de restricdes sfo introduzidag 0 ndmero minime
de restricfo vequerida serd Aquela que previpe gz estrutura
de Flutuar pp ESPRGO,



CALCULD 1A EGTRUTURA D& MATRIZ DE RIGIDEZ ;

Considere uma sgtrutura composta de duas molas em
série como mostracgda na figura abaixo-:

Kp
K

Lomo as  duss molag tem diferentes rigider, serd
conveniente representar a estrutura com dois elementos . @
primeiro elemento ¢ uma mola (1) aue pode ser limitados
Pe1OS nds 1 e 2.

8 segundo elemento & g aoutra mola limitada pelos

nos & e 3 Desde que

P} = Forga interna no NG 1 na mola (1)
Pa = Forga interns nO nd 2 na mola (1) = -~ p,
F2 = Farea interna do nd 2 na mola (R) =
Fa = Forga interna do né 3 na mola (2)
Qs = Forga interna aplicada no nd 3
= Forga interna aplicada no nd 2
= Forea interna aplicada no nd 3
Us = DReslocamento do ng i
= Deslocamentn do ng o
= Deslocamento do ng 3

Para ohter & relagiio entre Forcas &
deslocamentos, o efeito de cada deslocamento nodal devido as
forgas internas p seriio consideradas, como se cada  forga
fosse atuada separadamente .

Caso (a) -

Deivando o nd (1) ter um  deslocamento Wy, e

fixando a mola nos nas £ g 3.



Da equacio (1.8,
s, K. (tg=07
!{m.ua
equacHo (4. 4.
""F'g_ = I{m (@""U.;;)
it . N

Como os ngs 2 e 3

-

Da
Pl

i1

s830

Lago (b,

2
finadoy, ﬁg =

bendo que 2 ng 2 tem um deslocament g de g,
Fixando a mola Nag nds { g 3 teremos ;
Py = K. {Oihg) = e ST
My = Kis . {@-tige) = K . L
Ia consideragio de equil ibyig.
4]
Pm a2 ""F’n, s Km.!.tgg
F = wpy = Kis. g
Caso (g3,
Sendo que o nd 3 tem up deslocament o de ug,

i e p teremoy -

Fixada nos nds i ed

todas as
Lom todos oas tr@s deslocamentos

Tixando a moly nos nog
=&
l"'{‘g = "'I{u.um
Py = Ko .y
Como a mola &
Fara obtey
considevar a estruturg
QL = u.uﬂmkm.um
Qg =

Qo = XF';;; ] [ Uertk,,

Sy wm K
%(F'@_"‘F{Q) S S TP L U+, . By~ . e
MKM.M,$(K,+Kb).ummHh.um
iy 1PN

(1.9

L

53

relagbes, serfoe necessdrio

14



Reescrevendo a 2g. {1

seguinte & obtido-

14

Y na Forma matvicial, o

Qm:"'K“ Kn'f‘f‘:u ""Kh o i (ii@)
(3:_-; % "'Kh Kb L7
au
fab= k] . {um} (i.44)
onde :
Qa
h}m o = vetor de carga externa nodal atuando na estrutura

] = Halir 4 e rigid

(24

HETOD0 ALTERNATIVO DE FORMACED (K.

0 sistema
superposicio direty
Cumn segue .

Elemento 1-2.

De (i.5),
elemento i-2 e dado

'{“ '"K"
E{ 1~—sa &
'Km Ka_

De (5.5,
element o

de vigide

dag matvizes

A matvig
por (1. 4Ry,

{

A matvizg

&3 & dado por C1.10),

t

z pode ser  formado pela

de rigidex elementares,

de rigidex elementar para o

1.1i2)

de& vigidex elementar para o

1.43)

ig



Em ambos (1

£ Ua 580 mostrados PAra
rigides Corvvespondem g
ajudar gz construir o o
(i.54;. '

Km —'Ka

K]=TK = [k Kobie

6 ""Kb
METOLD pE SOLUGED .

A equagfo ¢
mostrada, porgue [ﬁ]é %

Fortanto, serd ne

No caso dag

nd 3, gy seja, tarzendo

2eguinte é obtide:

Gﬂ. I(m "“Km 0 u",
Qm ““K;. Ka"'Kh ""Kb im
R @ '“‘Ku l(b @
ou
Qe Ku,g, f{’,g Uy
R’. KE; !{EE_’ @
Onde .
@f}w vetor de
deslocamento .

&té ~ vetar de

=~ vetor Jde reacio.

M{

[R;e]
o] -M

Kes,

CESEArio restringiyr

Larda correspondent e

- Matriz de rigidez cor

i) g (1.43), ovs deslocament ps Ug,lm

Indicar que compnnentes da matrizx Jde
qile dealnaam&ntas g lambén PRI
istema de matriz comp wostrado  em
2
“K g (1.5i42
Ke
i.i1) n¥o pode BEY resolvidas  como
ingular g "Flutuande ng espagn’,

# gatrutursy.

sevrie, prendendo-ge o
em (i.1¢),

duss molas 2m

Un=@ g substituindo o

(1.45)

A posicio do livie

deblatﬂmento do nd livre

respondent g

a0 deslocamento livre

13




Expandindeg (.45, o Seguinte & obtidg.

{‘-'l;%l = [ﬁ a, ’J{U"}
(uad = ko] fau} (1.14)

] = ]_ie:,ag]&{u.,} = gk g fao) (1.17)

8 equag (1.1d> torna-ge .

fude e oot Ll
&= Kealfod + Radffud

ANGLISE nE ELEMENTOS FINITOS .

Embova o método do deslocamento gy matriz g
parcela  do método e element o finito, a descricio &
deralmente Rssociada com a teoria apresentada np Present g
capitulo.

Fara pratos € CASCRS, Comp & o CRE0 & gey estudadg
2  analisado {(voda), com formas e sistemas dg CAargas
Complexas onde g andlise poy mét odas tradicionais ¢ muito
diticit, ouy Virtualmente impmssivel, 0 meétodo descrito ng

14

Present e capitule tem sido pavtiuu!armente utilizade . Para.

estruturas deste tipp, & Pratico representar suas formas com
W arande ndmero de Peauenas formas, Cutthecido Como
elament gy finitog .

Element og tinitos tomam muitsg 8 variadag formas,
dependendo da forma que eles sio sSUurost o repregsent ay |

DERIVACKD pa MATRIZ ne RIGIDEZ

* AproximagHo do trabalhe vivbual .



Durante g Procesuss  de descricio do metodo,
aplicaremos num elemento de vareta planoc da figura =z
Seguir . & esperado que isto  divd ajudar a obter um  melhor

entendimento do met odo .

Y

Y=4

X=0 T
4 Z %W
Sendo{ﬁtu,sa}- um vetor representando 1 fungBo
deslocamento do elementa .

N

']
Fars a vargta plana, ST H conveniente assumir =

seguinte funelo deslocamento.

]

W = 8§, B M W{L‘.‘,‘,a;} (i, 4

onde a, & ap 8o constantes .

Como ha doig valores limites Para o deslocamentop,
thamado v, (e X=0) & uw (em X¥=1), & Ffungfo deslocamento u
podem  somente incluir as duas  constantes By € Agm
desconhecidas .

E necessdrio agsumir o mesmo ndmero de constantes a
como hd grau de liberdade nos nds para o elemento. Sendo que
0 numero  corrveto de equactes simultfineas poden ser obtidasg
Para determinados a’s em termos dos deslocamentos nmdaiaﬁhgf

Ma forma matvricial, (2. 1) APAVECE COMg .

(2.2




Como{aa} ¢ desconhecido, & necessdrio obter isto
em termos de deslocamentos naodais, como segue:
a = @, oy om gy,
& (2.3
Bubstituindo (2.3) em (2.1), obtem-se:
Uy ¥ Py
Wee 2 8y + 2, |
Regscrevends (£.4) na forma matricizal.
Ly i & |a.
- (2. 4)
Ve i 1 R
s 113
fus) = [€]){a s} (2.%5)
ande
Uz = vetor de deslocamento nodal
oo oumn matriz de congtantes ¢ & sempre guadrads £

Sus ordem ¢ a mesma do grau de liberdade do glemento e dn

L]

numero de coeticientes polinomiais "a desconhecidos .

Neste easo osm coeficientes

9 g
- (2.4)
Lo

De (B.9) & incdgnita ®s. pode ser obtida como

seguUe
{age ]__c.]{ui} (2.7)

Neste casao,

cEl f

-1 ]

e
bead
ol

14
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Herd NRCESSHAr i obter gma

dealmcamentﬁ em  termos da Matris

varests rlang .

EXpressiio pyrg

abaixey . Agdora, PRIA

A

= Egigﬁahﬁﬁj==GL

KIE

e na forms matricig]

APATRCE come .
{e}=fo { [,
g
=@m.u,.pg (2.9)
onds
Bleeis sl Matriz
A=

elativa g W vetor de deslncamento
2 vetor desconhecido Ry .

Neste CASH:

g +p 3

Subs

(2.1¢)
tituinde (2.7) en €2

2.9).
fo = Bow. o ] I

(2.143
Agora, para tensio Uniaxiang .

B = B

U em for
de duas ¢ tiridg dimens

@##=ﬂﬂﬁ#

ma matriﬂial,

Para um Siste
SE‘S 4

ma de tensfo

(2.i8)
ondsg

B} - vetor de tenafn interpng .
n - matviz de moterigy Constante
Negte Cago 0 = g {Mddul g de Young) (243>




8
&uh%txtu:nﬂn (2.41) em {a.

)= [ foe., sJﬁ:]fua}

12,

|agory ;

traba]hm interng virty

t@lm g g dival)
ar - vetor (e deslocam

2nto virtuai

Em substituiely.

rtum WUy . 6. Btu.u) I, Htu;a)-f-‘-.-u!.-d(vc”-)
I ¥ PR Bgu,“; .

B<“,,,.c.u¢.d(vol) (2. 34)

onds

{1~ vetor ge deslo

camento virtysi
Trab . externo virt

ual = gy, Fa C&.4%)

Substituindc (2.14) @ (2.15)

& seguinte relacio
# obtida
bt =)
A matriz de vigider elementar Pode ser expressy
na forma.
] = 151y (2. 16)
onde .
[x] uf[éu...u]t[u].[h(,.,,,g.mvui) (2.47)
Fara a varets

elementar, [i] &

obtido poy
3) em (2.47) .

subﬁtztuzcam de (2.19) & (2.1 Lomo geque .

[k]«J [0 1] 0 tlax.

= &, (2.18)
@ £

onde A - dres dy vareta da seqlp.




Bubstitwinde (2.8 ¢ (2.4i8) em (2.14y, o
sequinte ¢ obtidg Para a matriz de rigidez element Para &

varets .
1 - @ o1 e
[ic] = A1
L] 1 ® El1 3
£ &.;E. i P
1 |-y i

FROBLEMAS DE PLAND DE TENSX0 E DEFORMACKD .

Flano de tensBo & um sistema bidimensional, onde
as tensdes atuam no Plano da placa. A deformacio resultante,
devido ao sistema e tensfo bidimensional 108 o
tridimensinnal, onde o deslocament o fara do plano seyd
tausado pelo efgito Foisson do plano de tensio.

Planeg de deslocamento & UM sistems de
deslocament o bidimensional e sistema de tensfo de trég
dimensées, Em geral, as duas tensdeg Frincipais estarfo no
Flano, e a terceira, thamada de tensio fora dele.

ELEMENTO TRIANGULAR NO FLANG

Frimeiro, o Principio do trabalho virtual ¢ usade
pPRTE derivar g matviz de vigidez payra v prato triangular
pPlano.

19



i
&=

Considere um elemento plano triangular da fig.
abaixe, Egge elemento ¢ detinido pelog pontos podadis

situados ao Canto .

N U3

Uy 264} x,u
A sgouinte configuraclo de deslocamenty &
assumidu e  deve ser notada que as B2l constantes Ba 2 ng
corrvespondem aos 5eis  graus de liberdade ., (& necesgdrio
assumir o mesmo ndmero de constantes & do ndmero de graus de
liberdade por elemento, uma VEZ que o ndmero de equacoes
serem resolvidas serg o MESmO nimero de incdanitas &, iste

€, [c] deve ser quadyada .

B = g+ @gm.x + Bam.

(2.49)
V = 8a F Anx b oa,.y
Colocanda-se (2,19 na forma matviciaj.
u O ) )
: 1;@“,,,_,]-;- oty « [a,, ag...a{I (2.20)

Comparando (2.20) com 2.8y, podemos obheervar
[5¢3 % -0

I %y 900
E-im.,..;[ = (2.21)
@G0 iy




Fara obter EJ &

deglncamentns nodais
elamentpo .

1) u = L
g

ey =

q

#) w o= W

3)){:::},;“'&5:::

R&escr&v&ndm (2. P2y

il A o e
Val & 90 o 3
el 1 xa ¢ @
Vel Tw ] @ i
Un| 11 Xy 4y 0
V:a_] ¢ 2 @ i
Comparando

i ¢ o o

@ @ g

Eﬂ =l w0 B
® 0 4

L Ma Yy @

@ & g

A Primeira
Parecer extvemamant e

através do artiticip

u
v

necesssrio considerarmos o3

como as  condigles de contorno para o

Uy mom,

Sowy o omog
. um g m o, . A ey (&2.28)

g Y = Vi = Ay F Elu;,}{e
oy B = Yy = By F RAm. oy b Aoy, Yo

B Y o= oy om B b By + B, Hm

na forma matvricial].

o 0
2 &
2 9 (2.85)
K @
@ @
My .‘:1:9“
(2.83) com (2.5 VEMOE que .
D Q|
9 @
@ @ (Z2.84)
Hep @
@ o
Moy _‘;!EJ
vigta, @ matrig inversa de (2.p24) pode

trabalhoss de  sey ebtida. HNn entant g,

matemit ice mostrado s S€guir torna a

selucio extremament e simpleg .

A O
Eﬁjm Ou &
@
A Oy




Ginde ;
L 9
(8] = 1t xg 0

Hevgr Mgy e  MpYo
ande .
Kom &= yy - He

2, portanty.

T e o
-! %] Moty O & @ &
Bl e 30" '8 Yo @ @
XE43 2 Y @ M ? @
Map @ X ] M &

| @ o @ ¥ oy 2] "ﬁj

Fara obtermog [§<H,3J e Neceagarig Considerar pg

Componentes ¢e deglmcamentu. A trés componentes

de

de&lncamento el um sistemy de duasg dimensfes 580 dadas POy

Bu = gy - daslucamanto direty em x

dx

oy oo - dealmcamentm diveto em b
dy

Hoey = gy + dy - deslac . ng plang X-y

dy du

Na formg matricia!, eylbeg component e
deslocament o 280 dados POy
fyy fj/dx D 1

&, =B /0y (2.24)
Hrw  dSidy d/dw Y

da equacis de (2. 19y,

Boe = Hp
A
Bl b gy

L

B o#

L JOTN

de

‘L

fx
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Em ouge quandeg substituido ng equacio (2 pe)

APRTecerd .
e ¢ i
= =i (B.27)
L* FOT L] @
Comparandeg (8.2 com (2 9.
SR RO B
@<“.,J% 2 % ¢ o o i (2.828)
® ¢ i ¢ i @

Fara obtey I,

Fode sey mast rado gque # velacio tens8o-

deformacto Para o plano dge tensio 4 dade BoOY

B = gor M55
& =
Bp ™ @y - M. 54
E E
Pt Al Ity w txy
(24 3

E pode gey escrita pnp torma:

Bae = £ (e, + Ve, )
{L®)

:;” = -..---.»-E.-m....... (E‘u + V'»‘-‘.'g)
(f-y®)

b= E (L —y VI - VO
(i -y 2

Que ng Forme matriciai egtas eguagies

aparecem come.
G i A% L] By
hE G N V. i 5] - (2. po)y
L2 (4~ iy o @ (f-v)/p D sy
Comparande (2.2%) com (2. 12y pode-ge observay .

1
Bl e 5005 o (2.30)



Fara gue o Plano de dealacmmento, entretanto,
(.30 nia ¢ usada porque z relagio tenaﬁamde%mrmaﬁﬁo &
difevente. Nests CAsO, o deslocament o na direcso
Pevpendicular ap Blang do Prato (X~¥3, cChamadg € £ ZeTo.

Em = @ = g /0 TV LE ey g SR
Bt V.6, V. 8,

A% oubras vrelagles tenmﬁuwde*nrmaaﬁu s80;

B = '5;4/['": "" V-%M/E o= V.?&m/!:“:
€ " BW/E - ¢ g, SE - V. 8e/E
."."IRM::“: t“a:‘,G =, E.(i"'V).tusf'E

Usandn wy Processan semelhante ap adotado pargy 0
Plano de tensda, rode-~-gp mostrar gque a matviz de constantes
2lasticag & dada poyr.

i VAE~) &
b= 4oy 24 TR i @ (2.31)
CLtv) (1~y) @ & Ci-8v)/8(4~y)
Em geral.
I u o
[ =k =y 5 o (2,38
® ¥ g
Onde para p Plano de tensfo.
Bt o E
Ch-ptty
woom oy
A = {l-yisp
E Para o plano de de%ormacﬁm:
E* E{i~v)f(i+v)<1mav)
Uoom gy

9 o= (i~&v)/ﬁ(1~v>

e (2.p28) ¢ (2.387.

[k NI TN
2

UL SO o

¢
&
%
o
&
&

o en op

s s e s sl
ﬂ@-&@ﬂ-@

I*SSse s,
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Ha + Xpgpy
K, = i R T DXTPRY . Had +ixupe
T H e K K gyt Hmfkm9+xmau’ HatMng

HalXmud ¥gu ) T 1 Rl T TP “MaYm (g
Ksj = HupHmpd “MaMag ¥ e M g t)
M mil Hpu¥H o Hus owld
b F TR T
Ka m Ha i) Kt

Fortanto.

K. simetrics
(K] = (2.33)
KM Km
th&:

K ~ matriz de rigidez elementar Para um elemento
triangular em coovdenada local .
£ - CEPREEUTrA da Placa,

fara uhter[ﬁﬂ s & matriz de rigidez alement ar
Para csae elemento  en enovdenads glabal (?ig.abaixu) &

necessdrio Hsar u expressio

KT =] [] . [

onde

& 9o o
H =0 & ¢
[] o 0 g

[a] m[g ;j

L= cog a = Kea s Dy

5 = gen p Yaa/ 1y
Rz = My Hy
Hera ™ Mz - Ha

1&‘:’ ':E'iﬁll"tf(){mg_m + ,‘:im”_ﬁ}

H
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X

ELEMENTOS QUADRILATERDS KO PLANG

Este tawto ird apregant g #lement og quadrildteros
isoparamétricog com  quatro 2 gitg N8s, junto com a analise
do computador de alguns Problemas de rlano de tensiio e
deformaglo . Utilizam-se 2508 wlementos Para representar o
contorno Eurvo, e devido aos tridngulos de tensfio constante
n&e  serem sofisticados Para representay e MOde]ar
Watemat icamente g distribuicio de tensko dag Areas de
variac8o de tenafp.

Eastasg de#iuiencias foram sanadas peln introducfo
de element og AL smFistiﬁados, GO um maipy mimeyrg de

Eridngulos e uadrildteros, onde  tensin e detaormagio ¢
permitida & ggua variagio através do elemente .

ELEMENTD ITB0PARAMETRICD .

Element o isoparamétricy € aquele em que a fungio
desloaamentu & geométricp rodemn ambog Berem descritos Pels
MeEsSma matviz de fungfo torma.

#h



Foy exemplo, pars um elemento bidim&nﬁional,

e w Ej:] = -]

(3.4)

b9 -

onde
N - watrig de fungfo forma, que ¢ Beralmente expresgs
& m Coovdenadag Novmais .

{u*ﬁwvetor deslocament o nodal em Loordenadas 9lobais,

{k;jrvetor e Eoordenada nodal
Ha®

NN ~ ndmerg d2 nde .

ELEMENTOS QUADRILATERDS DE quaTrO Nag .

Assumindg Funcfe deslocament o sendo .

u® wom. 4 B ®® 4 Bm 4?4 Ry WOy
VE R dm b om, w® Br 9% 4 g, xeye

Ela roderi zeyr EXPregsa ny S8guintg Rquagio.

el =t 0 [lial ke Mo 0 T fuy® @ 0 v.,f[
LA 2] Ng_ @ Nm @ N:g @ N.q

“[4]. fuee
gimilarmente paral%“ sfﬂ‘ sonde .

ﬁﬂ Tomatriz da fungie forma,
{u*7w vetor de deslocament g nodal .
s deslocamentnm nodais gilg e B Vv®, & estfa M
diregio de X® ¢ yo

2 o~ de i Para j,
N -~ de j parg k.

2y
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Valores de o € 0 PATER 0% nos COMD seguen.

NG § & = -4 n o= -y
NG 2 & = ¢ n o= -f
NG 3 e = n o=
HG 4 g = wyf n o= f
s elementog da matyiz fun¢lio forma N sZo dados
POY
My = (4 - Xyl - nysq
Ne = ¢35 + @31 ~ ny/4
No = (§ + gy¢q + ni/4
Ny = ¢4 ~ (i + n)s4

A matvriz de rigiderx & dada Poy

K® =/B* 0.8 dx.dy
me”.D.B.det(J).de.dn

onde .

[B]= B2 Bo Bo ka]

Py i ] P dbs ity Ka® Ya®

5 |de de de  de Xe® ya®
[:J 1= Ko™ Y®
o] P dlNa  dN, Ha® Ya®

dn dry dn dn

Ha® 2 oy, ® gz, coordenadas do pg i,




Ny = (4
de
die = +(4
de
G = + ¢4
de
dbg = ~(4
cde
i
= & o
A

t
i
@

)/ 4

n)/4

sS4

" n)/4

o
2
&

H

Onde os simbolos tem

topico anterior.

~(4 - g)/r4

~{% + g)/4

+{f + gi/4

i - g/ 4

O mesmo signiticado que no

29



FLERENTG e I Lo Sy 1 oae sy
] 1 =2 1607, | D
1 = Q 1300 5.6 -4,13
1 o 1 S S IR0 4,13
i G -1 @7 5§ 2] 7]
1 { o 108 s 0

hl Plann de deformag 7n,

W teclacomento madal
Lo ye
4] 0
{ I\
2.47E-3 3.084
X 0‘;.

2.47E~F -3.8

E S E R S e

Lorns S (MM R

ELERENTD 3 n Gowr Sy oy
1 =] = 1S4 49 & O (0
= 0 100 il & ~-10

= 1 84,4 -0

1

i 2
1 0 -1 115.4 49,
) 4 4] 100 g &

HOH# ANALISE ESTRUTURAL DE ELEMENTD FINITD Hé#
= 0 CONTATOD ENTRE D USUARIO E O COMPUTADOR:

ft Gpp Etmutuypa Analusg e Froagrams Y posvcinil ita o
enaenherro analisap estruturas atraves de  proaramas  de
Glenontos Finitos omp meCrnconrutadores, ]

Podemaos analisar vigas, nlacas o solidas das maiz
variasdos foarmas e tamanhnoe Cam o aE seic diversas farpac e
condigfes de tarregamento. condighoeg térmicas, amilise i o
Tinear., otvce,

0 Software 5aP9o Crla  arquivos {enquanto op PEOgrama
enpCruta o dados: com  pe dados rErsullantes e Frvps 2]
momento. deslocamentn (lincar e rotacional). nlém de 2N ol e 3
nhticos mp FIROTesSGamant .,

D SAPLOT scompanha o SAP. anmalisandn = Saida
frocyltados . Saup Salide poderid sepe Plotods e SR o AR P I
anernal . com  pu sem Carregamento. deslocamentn. Saicda  rcom
eolteutursg doformada. areficen da tenelo intorna, et .

Para um stkofundamento. yma eiturs detzlbada S oo
Programas Je anil ige estirytural @& fundamental. 0 leitor deve
BEUUIP Ay sefL Bibtioged fleae Z.F-4 v 5 {mn G ) Joearn
trabalhol,




FR# A COLOCACED Dos DADDRS ND gAP=n RH#

b Tl tueg M1d0s no  LAPSD foj Yeito atraves e g
PUuive em THRREQD- FABCAlL 5.5,

Neete arauivo, foi rolocadn pg TORMATE DoadroniTadn poa e
‘eitura, rom colocagies de tondigdas da Carga, roordemadrg
dos pontes MNdd G, pontpes g SETOM PRAnAStanns EETRAINT
7% elomenton finitosg CIOINT QUADRILATERAL ¥ B ak  forgas
fLoansy

FPara umsa Compreensén 4o leitor nin habituado com o EAPRO.,
BoLomandacan g g AUal (wpep paf. binlioaraficar,

#RE CALCULRD pog ESFORCOS #4n

H!nllr&ﬁHmUb Como hane de setiydna Para anial ioe Timples Ap
tensio. uma oda de  ago %Y # 13H2 que se arlicam pp algune
Carros o Um:k“vaﬁmn (Gol . Vowaae, Savoing o Parastin,

Obs! Qual quer rnfnwmdcﬁu mais detalhady deste (rodz M.3607}
QU outro  madelo de Daola F e i g2k obl oilo Teitpe
atraves oo fﬂDPlCﬁﬂtEn

Lenmers - Borlem 5.4, Empreendrmnnfos industriais,

R, Bario dn Rin Branco. Sﬁa

Fovdpy ) g Fresidonte Dutea,

Guarulhog - 5.Paulo.

Fara o caloculn, utilirzaremos o Ut pede o fabricants, ou
5005 OeLErmInads pela pragsoricin de testoe da Uu]ksqupﬂ.

A Momarnto Flad e FOtativn oy alteormadn deverio sap
datitardaos oa SCautnte: valnpas misitmos

~Teste run:dn s

forentn dp flarig - 268 Kog.m

Feso nn eiup - J02.7 kg

REM - 2&0

Toraye no Parafuso ~ 7 Kg.m

Ciclo miming - 20000

~Teate normal
Moemanpto dp Flovio - 153 Ka.m

Cicto minimn -~ AO0000

s demnis valores gin fduais acg testo anteriopr.




ity S UrEQ BUADRILATERA rnom RUATRO N&S f#

(PREOCRANA T F COMPI iR

Detalhe dosg plementos

{1g Fr i dedinem ca clementn ande «

mo seatie:

RORT s
et aiclp

02y dacio cp
5B 5

U o R

te3n colocados

tens o

R o= R e F i b
R N ER - O LR A
A seguinte motac 3o & usada no resyltado Patra &
“aomotenelio direta ma direg g ue,
Gy o~ tensio direty na direg fa yo,
tus~ tpnsiso de Cisalhamento no pluno KO-y o

fapadidade do olewmeantg.,

Faps

altainp .

aemonste e i

EXEmPL o .
Netornine o deslocamentn e
woswsade Be  f e Gbaiio.  Fliea
slompnto a adotado.

tensies nadaig

do mog ez 2

E = &.93u10% M/ =,
A A g
T o= 2u10-2 g,

Seiuvcing

=1 j=2 k=3 1=4
e 2= 1 5
mo- 2 x 3
et han
2l Plame do tensin,

Mo Neslocamento nodal
j U i b 'J [
i {

)

F g

Yela oo oesomr o
Para o nrato
o g s
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ieas
fe3r
ieas
io34
1035
1836

iol

ie7z.
ii4.
114,
iii.
197 .
145,
ige.
i37.
85,
. 900

44

44 .
. 600

i&e

74 .
193,
i44,
i43.
700

141

i34.
ig4.
113,
108,
24 .
335 .
33.
. 600
. 300
. 000
2.
i3.

. 009
28,
i3,

. 000
33.
20.
ie.
38.
70w
L7060
. 300
36.
38 .
33 .
24,
ig.

. 000
7.
A2 .
48.
. 8¢9
38.
200

iv
ii

30
21
?

43

a7

X

il

200
e00
700
009
iee
Lol
400
600
500

800

800
690
=170
Y0¢

&£09
200
@00
500
de L
100
209

?0¢
300

400
700

409
oee
000
400

500
400
300
zee
300

000
700
809

300

4O I NT

89.
82 .
.2%¢
&% .
&3,
&3,
39.
0e.
44
63 .
7.
44 .
.08
49 .
9.

. 000
15.
30.
53,
73.
?0.
0.
2e.
L300
. 000
21 .
. 600
29.
.200
31
33.
29.
37.
40 .
35.
44 .
49 .
a8.
L
9& .
54
43 .
47 .
99 .
9% .
a7,
.02

74

53

iz

26
24

50

87 .
48 .
49 .
33.
58.

63 .

FAGE 4
FROGRAM : SAF96/F ILE . rodaq . SAF

CODRDINATES

Y
800
200

400
409
500
30¢
009
700
300
H¢0
ieo

400
300

P00
009
300
200
500
200
900

100
900

ieeo
200
ieo
20¢
400
700
500
200
8009
700
300
ioe
Y00
400
6500
200
700

780
wee
000
269
200
500

29.
29
29.
28 .
24 .
23
24,
24,
45 .
i4.
38.
38.
32.
Z.

7.
.1
69.
6@ .
-1
69
6@ .
60 .
38.
38.
38
39
35.
35.
35.
35.
35.
38.
38.
38.
38 .
38.
38
38,
38.
38 .
38.
38.
38.
38,
38.
38 .
38.
a8
38.
37.
3r.
37.
37.

Zz
Hee

QP

G009
000
800

.600

goe
800
600
002
700
700
80e@
700
70e

L5009

oee
o900
00

500

Se0
500
700
700

700
. 200

200
200
200
200
20e
730
709
700
700
700

700

709
700
700
799
700
700
70e
760
700
709

700

709
ieo
ioo
199
io9




UNIVERSIDALE DE SAD FAULD

GENERATEHG®D

JOINT
137
1038
1639
io4e
1044
ie4a2
1043
1044
1045
1044
ie47
i048
io49
ieSe
1051
iese
1053
1055
ie54
1057
iese
ie60
ies2
1063
i044
1045
ies4
1067
ioss
iesy
ie7e
ie73
iez4
1074
iers
ioge
io8i
iess
1684
1085
ieog7
1088
1089
1092
1094
199%
1094
ie98
iiee
iiei
iield
1104
1196

iq

17

41

42

(8 3 ¥

a7

54
78

64

63 .
96 .
44 .
. 620
30.
39.
3& .
30.
26 .
ié.

35

X

. Q00
.00
94 .
42 .
30,
i9.

. 000
68 .
49 .
34.
700
. 000
7é.
0.
39.
ie.

.0ed
57 .
. 000
20 .
7&.
73.
b4 .
95,
. Q00
28 .
i4.
.00
.800
.00
.000
i3.
i8.
. 300
.200
29 .
43 .
.600
. 30@
76.
79,
67 .
.30@

190
4909
209
ioo0

iee
i00
¥00

-~ o s

£0@
300
Q00
f00

206

?¢0
io@
000
yeo
300

=11
500

8o
400

oee
100

igo
100
000

200
i0¢
G500

499
260
100
560
209
400

JOTINRT

&7 .
76.
54 .
&3,
76.
. 900
74 .
62 .
73.
.Boo
87.
89.
70.
83.
700

74

81

71

®7.
ioo.
B8S.
3.
. 600

ieg

77
79.
85,
.00

?a

99.
105,
ie7.
ieg.
ies.
700
. 300
iig.
i13.
1%,
i17.
1e7.
iea.

?&.

79,
.H00

1114
ii4

81

88.
?3.
97 .
ieg.
106
iie.
. 900

i15

ia2z.
i23.
ies.
. A0

131

i34.
135.

FAGE 5
FROGRAM : SAF9Q/FILE :rodaq. SAF

COORDINATES

Y
P09
000
S99
809
500

700
700
P00

000
000
6500
200

P00
300
500
P¢0

009
500
400

100
ioe
300
400
S¢e

H00
400
000
890
700
S0
700
409

P00
200
300
600
360
P00

ioo
500
769

200
4900

37.
37,
. 000
. 000
. 000
000
. 900
.900
. 900
. 000
. 900
. 000
.700
700
700
.700
.700
700
700
700
. 606
.600
. 600
.H00
L5600
. 600
L 600
. 600
. 006
.20
1l
.iee
i5.
. 060
. 600
500
.500
500
.500
.200
100
.Boe
. 000
. 500
&G0
&0
. 600
.H00
. 800
. 800
o0
L G00
. 5oe

B T ph Rk e i
m:un:mfanzmrv\=w~4w-wyﬁp»w~Ha*sap-H

R
2D Lo

Yl
4}

Lol S PN Ty
S bbb N

e

[EN
&

Z
ioe
iee

8¢




UNIVERSIDADE DE SA0 FAULD

BGENERATED

JOINT
iies
1110
iiis
fiig
iii4
1443
iiis
15468
1119
1124
iiz2e
1125
ii2é6
iie7
iiz2e
1131
$i32
1134
1138
ii38
1i40
iiag
1143
1145
ii47
ii49
1154
1153
1159
1154
1159
iiée
1164
11462
iia3
iié64
1167
ii69
ii79
174
£i73
i2ig
i3i8
i41i8
1518
1618
i7ig
1818
1904
1905
iges

7

X

. @00
.00
. @O0
. 200
.50¢
. 600
. 900
. 000
. 400
.100
. 400
700
700
. 500
400
.89
. 409
e
.B0e
700
. 400
. 500
. 300
200
.00
.00
.800
. 000
. 209
. 400
. 400
.6500
. 309
. 000
700
. 300
. 590
.10
.590
. 408
. 300
. 000
.Pee
. 200
. 300
. 209
. 500
jen.
. 900
. 300
. 000

209

JOTIRNT

i36.
136.
14¢.

144
144

£43.
143.

144

i49.
i34,
i29.
ize.
iig.
iié.
11¢.
ioz.

@9

194
fiig.
iis.

ias

133.
i37.
139.
140
?5.
iei.
ie7.
1i4.
iia.
iit.
ie7.
ii5.
ize.
i37.
85.
44,
46 .
iae.
74.
ie3.

144

i43.

1414
i34

ig4.
113.
iea.

24
31
33

FAGE &
FROGRAM : SAP?@/FILE . rodaq. SAF

COORDINATES

Y
ioe
400
Jee
b0
=l L
700
200
700
200
100
209
009
70¢
700
20e
409
. 9509
400
560
300
200
300
ioe
000
000
400
500
2?0
@00
700
290
iee
000
490
6ee
500
009
800
600
800
600
.8ee
700
700
.5600
P60
000
H60
.299
.iee
. 200

29.
29.
.809
45 .
459 .
.11
. 600

3

4%
45

45,
500
500

45

435

45.
45.
45,
45,
.68
45.
32.
. 860
. 800

45

32
32

3.
32.
.Bo¢
3.
. 800

32

ae

32.
291,
L5090
L5009
.50
. 000
.8ee
. 600
. 300
.B00
. 4600
. 006
.70
.700
. 300
.700
709
. 500
. 590
.00
.50
.500
L0090
. 500
708
700
700

Z
hoe
S¢0

4509
600

6500

490
600
500
609

600
809

gee
8¢o
800

80
500



7

PAGE

PROGRAM : 8AF90/FILE : rodaq . SAF

UNIVERSIDADE DE SAD PAULD

DLarTa

RESTRAINT

MM@@@@e@@@@@@@@@@@,@0@@@@@0@00@@@@Q@@@@@@@@@@

7 4

@_@_00@@@9@@@9@@@@@9@@0@@@@@@@@@@@@09@9@@@.@@

RYY

3@@@@@@@@@0@90@@_.@9@_@@@@90@0@@@@@@@9@@@@@_@0

RXX

..1,1iiiiiiiiiiiiiii,1.iiiiiiiiiiiiiiiiiiiiiiii

RZ

RY

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

11iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

RX

JOINT
93
&7
70

iie
iis
iie
218
3i8
418
5i8
6iB
748
8ig
P04
1003
1004
iei4q
ie3e
ie3s
1043
ie48
iess
1067
1907¢
iiie
1144
iii2
i2is
i3is
i4iB
1518
16i8
1718
igis
1904



UNIVERSIDADE DE S40 FAULD PAGE 8
FROGRAM: SAF?0/F ILE : rodaq. SAP

§ HELL CORNRTRDOL L aTaA

NUMBER OF ELEMENT MATERIM. TYFES i
L.OAD GRAVITATIONAL HULTIFLIERS TEMPERATURE FRESSURE
COND X Y 74 MULTIPLIERS MULTIFLIERS

i . 009 .00 . 00¢ . 000 . @00




UNIVERSTIDADE IE SA0 FAULD PAGE 9

FROGRAM : SAP9G/FILE : rodaq . SAF

MATERTIAL FROPERTY DATA

MAT MODULUS OF FOISSONS WEIGHT PER MASS PER THERMAL
I ELASTICITY RATIO UNIT VOL UNIT YoL EXPANSION
i .2100E+24 . 3000E+00 .GORQEYQQ .Q0RBE+ B0 . @000E+Q0




UNIVERSITADE DE

540 Path.o

ELEMERNT

SHELL

ELT JOINT JOINT
ID I N
i 4 ]
e P04 Po%
3 9 b
4 P03 P06
% X ig
& i2 i4
7 ie is7
8 i% 17
2 i7 i¢
ie 21 a2e
ii 2a 24
ig is fe
i3 20 23
14 24 a7
i5 27 28
ié a8 29
i7 29 31
iB a9 3¢
i9 33 34
2o 34 26
21 34 35
e 359 36
23 36 37
24 37 38
29 3% 34
2é 39 4¢
az 4@ 44
28 41 42
29 4 43
30 44 45
34 43 44
32 44 47
33 47 48
34 49 5@
35 50 1531
36 94 oe
37 a8 o3
38 131 i29
39 132 134
4¢ iee ia7
41 134 134
42 iR7 183
43 i36 i3s
44 i85 ia2g
45 i38 iaqe
44 158 i40
47 15¢ i4i
48 160 P4
49 o 8a
99 89 63
51 88 9%

B7

JOINT

ize
149
134
154
136
153
iz38
155
159
160

P2

89

87
&9

DATA

SOINT

L.
2
b
3

o

205
P06
ig
L2
167
i7
19
2%
21
21
2e
24
24
35
3e
3e
a7
28
29
3¢
33
35
36
37
38
40
41
42
43
45
44
47
48
134
1914
i3é
153
i38
155
i40
156
161
74
8
63
5%
164
&2

ELT
TYFE

@5@@@9&@@99@@@@@Q@@@QS@Q@@@@@@G@@@@@@G@@@9@9&@®®¢®@®

MAT
In

e—hi-hi-h!-"i-'-!-*:-a&dvp-s-ha-n:-»a-»!-*-n-s!-'-wHMMHHmeHpMHHMHHﬂHMﬁHMMhh:-hp-Ma—u!—ha-n-!-hw»:-hbh

FAGE

ie

FROGRAM : SAFP¢/FILE :rodaq. SAF

MEMBRANE

THICKNESS

.36R0E+01
.34600E+4
L3400E+21
. 36OVE+01
LB3600E+01
. 3400E+04
. 3600E+01
.3600E+01
.36Q0E+01
L3EO0E+OS
.3600E+Q1
.3600E+O1
.3600E+Q 1
. BEGRE+BS
.3600E+01
. 3600E+01
.3600E+01
.3600E+01
.3600E+01
.3400E4+01
. 3600E+01
. 3600E+01
.360CE+O1
.3600E+01
. 3400E+01
.3600E+0S
.34H00E+Q]
.3600E+@ L
. JEOGE+O1
. 3EOQE+O ]
.3600E+0]
. 3600E+ @14
.360CE+GL
. 3600E+01
.3600E+@]
.3600E+014
. 3600E+0],
L3600E+0]
.3400E+04
. 36QQE+O4
.3600E+21
.34600E+04
. 3EO0E+OL
L 345QQE+O1
. 3600E+O]
.3600E+Q1
.36Q0E+@ 1
L3600E+ad
. 36O0E+0]
.3600E+0]
. 34600E+01
C340GE+O4

RENDING

THICKNESS

.B36Q0E+01
L 36HO0E+01
.360OE+OS
.3600E+0 1
.3400E+04
.3LQ0E+DS
.BO600E+0
L 34660E+014
.369QE+01]
LJ400E+01
. BEGOE+O
.3600E+01
.3600E+04
. 3600E+01
.36Q0E+B]
.34O0E+D4
L3600E+D4
.34600E+01
. 3E00E+0]
. FLO0E 4O 1
.3600E+04
.3EO0E+0 1
.34600E+0 4
. 3600E+01
.3400E+03
. 3EOPE+R
.3460QE+D1
.340QE+01
.S4O0E+D4
L3600ETD L
.3400E4+018
. 3490E+Q1
.J6QOE+OS
.36Q0E+01
L 3GO00E+O 1
.360@E+01
L 34OOETO1
.3E90E+D
.3400E+0 14
.3400E+04
. B4OPE+B
. JEOOE+D]
LDE500E+04
.34Q0E+G1
.3600E+01
.JEO0E+O1L
.3600E+Q14
.34600E+01
L 3HGOE+O L
.3400E+E 4
LBG0OE+D 4
.34QGEYOL

Loc
AXIS

@@@@@@@@G@&@@@@@@@9@@@@@@@@@@@&@&@G@@@@@Q@@G&S@@@G@@



UNIVERSIDADE DE SAD PAULD

S HiE.L L
ELT JOINT
ID I
o3 84
54 P
=9 50
1. 171
57 ii4
38 147
59 iis
69 145
(33 iig
154 143
63 ii9
&4 i63
&5 i44
66 ioo
&7 P4
68 8¢
69 76
78 74
73 73
72 &&
73 69
74 &8
7% 57
76 818
77 7i8
78 718
79 618
ge 418
81 948
a2 518
83 4i8
84 418
85 318
8é 3i8
87 34i8
88 iee
g9 igi
?e 140
P14 i7@
o 161
?3 iee
?4 74
?5 Po
?é 82
97 Bi
98 63
99 &4
iee 59
fed 96
ieg 1905
ie3 ives

ieos

Eilk S50 ) BRSNS

JOINT
J

83
50
&8
58
iig
iis
ii4
147
iis
145
iis
ii9
ies
ioi
?8
78
74
73
&9
48
79
&7
173
718
ia7
618
iga
aiB
163
418
iig
3i8
145
ii4
2i8
i2i
163
ive
141
fel
ieeo
?3
P86

8o
&4
&5
T
57
1604
ive4
jeesn

JOINT
K

59
49
171
49
i47
108
145
fes
143
ig4
143
iq4
ioe
P4
8¢
635
&5
57
66
57
68
173
9e
3%
iae
127
125
iae
i2s
163

DATA

JOINT
I

6@
i71
59
99
114
iieo
i47
ieg
145
ies
143
i3
i1
°8
78
76
57
&4
&8
i73
&7
53
53
129
iee
i2s

ELT
TYPE

o

&9QQ@@@@QG@@G@Q@@Q@@@&O@@@@@Q@@@@@@@@@@@@9@@@@@@@@@

HAT
ID

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
L]
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
1
i
i
i
i
i
i
i
i
i
i
i
i
i
i

FAGE

it

FROGRAM: SARZQ/FILE: vodaq. SAP

MEMERANE

THICKNESS

L3500E+0]
.3600E+04
.360GE+04
.3406E+08
. 360QE+ 04
.34600E+04
.B6O0E+O1
.360CE+01
C3EO0E+ O
.3LG0E+O4
.34600E+01
.3600F+04
. 34600E+04
.2EQOE+OQ S
L FEOOE+0 ]
.3500E+0 1
.3400E+01
.3O00E+D]
. J6OVE+O]
L 36HQOE+OS
L BEOQE 404
L B6GOE+G1
. 3600+
L3EHO0E+O4
.3600E+04
.3H00E+04
.BHOOELA
.BE6QQE+G]
.BEOOELD]
L3L00E+G]
, IEOVE+G]
.3690E+04
. 34500E+04
.3400E+014
.34600E4+21
. 3AHQOE+O1
.36H00E+O4
.3469CE+04
.36GRE4 04
.3699E+ 4
.JLH00E+B1
.3E5Q0E+OS
.3E600E+04
.3400E+01
. 3500E+81
. BHOOEVQL
.3600E+014
.3600E+01
.BHVOE+ D]
.3690Ere4
. 3HOOE 404
. 3500E+0 14

BRENDING

THICKHNESS

.3600E+04
.3600FE+01
L IGQOE+G
L3690E+01
.3600E+84
.36GQE+01
LGGOOETO]
L 34HQOE+O ]
L BEOOE+D ]
.34OPE+OS
. 36O0E+04
.3400E+01
.3E60QE+D S
.3400E+B1
.360CE+91
.3600E+01
.3600E+B]
.34600E4+01
.B600E+G1
L3600 +014
.BOO0E+O]
L 3HOOE+D]
. BLHOVE+0,
.34600E+01
.34500E4+014
LB3EBQE+D L
.3600E+04
. 369004
.3500E+01
.34600E4+0 4
.3400E+B 4
.3600E+6 4
.3600E+04
.36Q0E+04
.3600E+04
. B34HO0E+G ]
.34600E+01
.3600E+91
. BEOOE+04
.3400E+01
.3600E+01
.3400E+04
.BEQOE+ G4
.3600E+61
.3400E+01
.34600E+014
L 3500E 401
. 36O0E+Q1
.3600E+01
. D60OE+O ]
L3600 104
.36+ 4

REF
TEMF

.99
.00
.00
.99
.00
.99
.90
.00
.99
.90
.90
.20
.99
.99
.09
.60
.00
.00
.00
.08
.00
.00
.00
.Ge

Loc
AXIS



UNIVERSIDAIE DE Sa0 FAULD

5 HELL

ELT  JOINT

in I
105 1005
1046 1904
ie7 1905
108 iei4
io%® 1010
iie iei2
ii4 jeis
iia 1047
143 ie2i
ii4 ieei
115 iees
iié ie2t
ii7 ieze
ii8 ie24
119 19314
ice i1s9
i24 iea3z
ige iezs
i23 ieg7
ig4 iees
125 ioge
ieé 1033
1287 1935
128 ig3s
ig29 ie37
i3e 1039
131 iv40
i3z 10414
133 ieap
i34 ieas
i35 i045
i34 ieas
137 ieo47
izs iiae
139 1149
140 1134
i4i 14514
142 1135
143 1153
144 1138
145 1153
i4é 1139
147 ii160
148 ie9e
149 iesy
159 ie88
151 ies”
ing ie¢s0
153 ie59
154 18649
155 1171

156

io49

ELEMERNT

JOINT
4

ioes
1905
i9es
1167
i9i2
1167
iei7
iei9
ioge
iers
io2i
ifeze
iez4
ie31
io3e0
1932
iogs
iee7
ioE8
iege
1830
1934
ie3s
1037
ie3s
ie4e
joas
ie4a
1043
1943
1944
1047
1048
1134
1151
1136
1153
iiae
1155
iide
11356
it6d
iev4
iese
1063
i053
1164
iesR
1040
ii74
jes5
i05e

JOINT
K

1905
igi0
igig
ieid
1045
ieir
iegs
jege
ieis
io2e
ie2s
ioa7
ieze
ieze
ioz9
1933
1034
1934
1035
1034
1037
jel9
i040
ieay
ie42
1044
1045
ied4s
1047
1049
iese
1054
105e
1431
1132
iiae
1134
1187
1136
1425
1138
1156
1159
iise
io9g
jely
iogs
1985
ioB4
1e59
1es0
1174

narTa

JOINT
I

i%0es
iei2
i0i4
jeig
1047
ioie
iee?
ioe4
feis
ieze
ieaz
iees
i0e9
joe®
iezy
ie34
1934
1935
1936
1037
1938
1639
io44
ieqad
1043
ie43
1944
foa7
ie48
fese
10514
jesz
ies3
ii2e
1134
iiaz
1136
123
1138
iiga
1149
1i4¢
ii64
iev4
iesl
1043
1055
iesy
jess
iese
jeée
1035

ELT
TYFE

%]
Q
%)
0
o
@
@
o
@
o
@
)
@
@
o
2
?
)
o
)
o
o
0
9
0
o
o
@
2
%)
@
o
@
o
&
o
@
%)
%)
9
@
@
@
)
o
o
o
@
e
&
%]
&

MaT
In

i
i
i
i
i
i
i
i
i
i
i
]
1
i
i
i
i
i
i
i
i
i
1
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

FAGE

iz

FROGRAM: S4FFS/FILE  rodag. SAP

MEMBRANE
THICKNESS

.36@BE+01
.34690E+01
. 3600E+0 4
.d6@0E+@ 4
. 3600E+O]
. BEO0E+Q]
.3400E+04
.3600E+0 1
. 36Q0E+G1
.34600E+01
.3600E+Q1
.3400E+04
.3600E+Q4
.3600E+0S
.36OBE+OL
L36QOE+DE
.3600E+04
. 3400E+D1
.3600E+0 ]
- 340BE+D
.3600E+01
.J40CE+01
. 3600E+014
. 34600E+014
.3600E+04
.3600E+04
. 3E00E+Q1
. 3E0OE+04
. 3600E+04
.3600E+01
. 34600E+014
.3600E+01
. 3600E+01
L34O0E+O S
. 36QIE+OS
.3400E+e1
.3600E+0 4
. 3600E+0S
LBEO0E+Q]
34001
L 360E+]
.3600E+Q1
CBEO0E+E S
L 3EO0E+Q]
. 360QE+O]
.3600E+Q4
.3600E+91
.36Q0E+Q L
. 36Q0E+1
. 3690E+01
.BEGRE+Q
.34600E+Q14

BENDING
THICKNESS

.3E500E+01
.3600E+014
L3EOOE+014
L F600E+],
.34O0E+0]
.3600E+0 4
.3600E+0]
. 3600E+04
L IEOOE+O
L 36QGE+OL
L IE0VE]
.J4Q0E+O1
. 3EOVE+QS
. 3600E+04
.3600E+04
.346090E+01
.B600E+@1
.3600BFE+014
.34600E+01
L 3600E+01
.3600E+014
. 3600E+04
.3600E+014
. 3600E+014
. 3600E+01
.3600E+Q4
.3600E+1
.3600E+O14
.3600E+01
. 3EOPE+B 1
. 3E00E+04
.3400E+01
. 3600E+0]
. 3600E+01
. JEORE+G]
.34600E+Q4
. 34600E+014
.3400E+01
. 3600E+014
L3EOGEQS
.34600E+01
.3600E+01
L 3HO0E+O 1
. 34600E+014
. 34Q0E+Q]
. 34Q0E+OL
.3600E+01
L3600E+01
.360GE+04L
.34600L+01
L 3LQ0E+014
L3490E+Q L

REF
TEHP

.09
.0e
.09
0@
.00
.¢e
.00
. 0@
.00
.00
.90
.08
.99
. 0¢
.@e
. 0@
.00
. @0
.00
.80
. 00
.09
.00
.00
.00
.08
.09
.90
.00
.99
. B0
.00
. @0
.00
.80
.00
.00
.09
.00
.00
.09
.0
.00
.00
.00
.90
.00
. @0
.00
.20
.00
.00



UNIVERSIDADE DE 840 FaULD

S HELL
ELT JOINT
o I
157 14547
i58 iieg
159 1145
ise i1es
iéd 1143
is2 iie4
143 iie4
164 ii44
165 iiee
1468 i994
167 iese
i48 1045
169 19045
i7e 1957
174 1066
irve 1057
173 1848
i74 ii73
175 iesz
i76 1131
i77 iize
178 1427
179 1125
189 1428
isi iigt
ige 1i63
i83 1149
184 iiis
185 1iié
iBs 11415
187 ii14
igs ii49
i8¢ 1170
i9o iist
194 iis2
192 ie94
193 1095
i94 iesa
195 jesi
194 1043
197 ies4
ieg 10355
199 1056
20 1950
201 1031
ede 1034
293 1103
2e4 iiig
205 ii9
2¢6 103
287 1431

2908

1132

E s B (MHER B T

JOINT
J

1144
iiie
1147
$108
1145
iies
1143
ii103
1ies
1e98
ie78
1974
ies7
1646
ies8
§473
1967
1e53
ie53
1129
iiaz
iias
iig2
ii21
1143
1449
1148
iiies
1445
iii4
iiig
iize
ii44
iisa
iio0
1993
1094
1081
ie8o
ie64
1965
ie5s6
jesry
ies1
iese
1935
1143
ii43

143

ia3

131

ise

JOINT
K

iii4
1147
iits
1545
iiis
1143
1163
1163
1144
1i0¢
1094
1080
ie7é
i974
ie73
19466
10469
iesn
ies7
1818
1748
i7i8
1618
i6i8
1518
1518
i4i8
i4ig
i34@
1318
1318
iiga
iig4
1140
1170
1164
iiée
ie94
1095
iege
1081
1043
1064
1655
1ogs
1039
1119
i1i8

ie3

ie4
1132
1149

DarTa

SOINT
L

iiiz
1144
iii4
1547
iiis
1143
iie3
i119
i1e3
1104
1698
ie’s
1074
io73
1069
iest
1970
1@467
1173
1718
i74i8
i6i8
i6i8
i5ig
i5is
1448
iais
1318
1348
1348
i2is
fizi
ii63
1176
ii4s
iisg
iieo
1095
1e%4
iegt
iogeo
ios44
1665
1054
ien7
i04¢
1149
iiig

103

ios

iae

i49

ELT
TYPE

o

o
o
@
0
o
0
@
o
@
o
&
%)
&
@
@
L
@
@
&
&
@
o
@
*)
o
&
¢
o
@
o
o
o
)
]
"]
%]
4
¢
@
o
?
@
@
o
&
@
o
@
o
@
&

MAT
ID

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
4
i
i
i
1
i
i
i
i
i
i
i
i
i
i
i
i
i
i

FAGE

i3

FROGRAM : SAFP@/FILE : rodag. SAF

MEMBRANE

THICKKRESS

.3600E+0 %
 SHQOE+i
. 3600E+G
.3600E+0 1
.3600E+01
.34600E+01
.3400E+0 1
. 36QQEHQ
.360CE+04
. 34600E+0 1
.JE00E+Q14
.36QGE+O4
.3EQBE+04
.3600E+014
.3400E+04
L3E00E+01
.3600E+01
.3600E+04
. 3600E+0]
L3400+
. JEOOE+D4
.3E6Q0E+G]
. 3400E+B L
L3600 +0
.3600E+01
.34500E+04
.34600E+0]
.JEOOE+D L
. 36V0E+O1
.3500E+04
. 3HQOE+O4
L 3LEQQEF0 4
.3600E+04
.3600E+01
.3460Q0E+O1
. 3400E4+94
.340PE+04
.JHO0E+O]
.34500E+ @
.346G0E+01
.B6G0E+G
.3460CE+9 1
L 3HOREFB
.JLOPE+L
.360OE+01
.3500E+08
L36H00E+ 04
.34500E+Q4
L 3HO0E+04
.350E+G4
L3600E+03
C3500E+04

BENDING

THICKNESS

.36OQE+GL
.3690E+94
. 3600E+0 L
. 3600E+01
.36G0E+01
3600E+2
L 3600E+0 ]
. 3600E+01
.34600E+OL
. 3600E+D 4
. BEOOE+04
.3400E+91
. 3500E+04
. 3500E+9
73212128 1731
. 34OOE+Q L
.34600E+014
.3600E+01
.3600E+01
L 34HQ0E+B S
.34Q0E+04
. 36ROE+04
. 3600E+0
. 360QE+91
. 3600E+0 4
.34600E+0 L
.3600E+0E
.3600E+01
.3600E+04
. 36O0E+Q1
.J6OQE+04
. 3400E+Q4
.3600E+@1
. B34600E+Q4
. 3600E+04
.3600E+01
.3600E+01
.3600E+04
. J600E+01
L 34Q0E+QL
.I60RE+GS
.3600E+Q4
. 34600E+01
.3600E+04
. 3460QE+01
.3608E+01
. 3&00E+04
.34600E+01
L 3AGOE+01
L BAGRE+OL
.3600E+01
.3600E+1

REF
TEMP

.9Q
.00
.89
.00
.90
.00
.09
.8
.00
.9
.00
L@@
.00
.90
. &0
.90
.00
.00
.00
. 8%
.00
.00
.20
.08
. @9
. @
.00
.00
.90
.00
.ed
.90
.00
.00
.09
.00
.00
. G0
.9
e
.00
.00
.00
.00
.00
.99
.09
.99
.00
.09
.29
.09

Loc
AXIS

@GSQ@‘S‘@SG@@@&O@@Q@&@@@@@@@@@QSG@@@GO@&‘S’@GG&G@Q@’S&G@



UNIVERSIDADE DE SaA0 FAULD

5HELL

ELT JOINT

in I
209 ieg4
2ie 1059
2ii i04%
242 io44
213 iesy
2i4 1033
215 iege
216 1915
237 ieie
218 1904

219

1094

ELEMERNT
JOINT  JOINT
J K

B84 1059

99 ie4?

4% ie44

44 1039

39 ie3s

33 1149

20 1015

15 jeie

1o 1904
704 ioe4

4 ioei

DATA

JOINT
[

59
49
44
39
33
169
is
10
904
4

i

ELT
TYPE

PETT I DHSH S

MaT
o

Lol Ll L A P T e

FAGE

i4

FROGRAN: SAF90/FILE rodag . SAF

MEMERANE

THICKNESS

.34600E+01
.3400E+01
.34600E+01
. 3490E D]
.36G0E+04
.3600E+014
L B400E+014
.34600E+01
.3608E+R S
.3600E+G]
.34OBE+R]

EENDING

THICKNESS

. 3EQOE+Q]
.34600E+01
.3EOPE+O]
L B600E+
.3600E+0L
. FEGGOE+OL
.3600E+04
. 36O0EFOE
. JGORE+O
. 34600E+014
.360BE+01

Loc
AXIS

DS IESHH DS



FAGE 15

UNIVERSIDADE DE SAD FAULD
FROGRAM : SAF90/FILE : rodaq. §4F

TOT AL WEIGHTS AN MABSES

FROF WETGHT MASS
i . 00ed . 0060

TOTAL. . Q009 . @000




FAGE ié
FROGRAM: SAFPO/FILE :rodaq. SaF

UNIVERSIDARE DE Sa0 FAULD

JO0OINT LOADS

JOINT  LOAD FX FY FZ MX HyY MZ
19 i .223E+02 .QOBRE+00 . DOOE+0G .QORE+0O L331E+20 .@edE+00
24 i 23RO .O00E+0Q .QO0E+00 .QOQE+0¢ .331E+00 .000E+00
i i LBP3E+02 .BQOE+20 .POOE+00 .@0QE+20 L331E+00 .QOGE+0@
1031 i .2 19E+08 .QGRE+QO .QOOE+00 . QOOE+0D .331E+008 CGOOE+00
je24 i .eLvE+es L QBOE+00 .QOOE+GO .QOBRE+O0 .331E+00 . @OCE+90
iei9 i .219E+0R .Q0OE+00 .QORE+00 . GROE+Q0 A3IE+00 .QOOE+00
1147 i .2L9E+02 .GROE+30 . OGOE+00 .QOVE+00 L331E+09 .G00E+00
167 i .OBRE+00 .QOOE+0O .QBOE+00 .QOBE+0Q .331E+00 .G20E+20
i34 i - i75E+@2 . GORE+GQ .Q00LE+00 .QOOE+Q0 . Q00E+0Q . QQRE+00
ige i -, i75E+02 .@00E+00 . GORE+09 .QORE+00 . QOOE+0@ .QQ0E+00
ie7 i ~.i75E+e2 .ROOE+QG .QQOE+O¢ .QQOE+0D . QOOE+&0 .QQ0E+0G
i2% i =~.i75E+@2 .QOOE+0Q .O0BE+00Q .GO0E+00 .0ORE+00 . QQRE +20
iag i ~.i73E+eR .QOOE+29 .QQGE+0E .QOOE+9O @O +00 .000E+00
24 i =~ 475E+02 .000E+00 .QOOE+GO .QOOE+20 . @ORE+00 .QROE+00
163 i =-.i73E+02 .GOOE+20 .GROE+@9 .GOOE+RG .QGOE+R0 .OQOE+OQ
ii% i - i75E+02 .OQOE+e@ .QBQE+00 LQOOE+9D .QORE+OO .QBCE+00
iis i ~.i75E+eR .QQ0LE+00 .GQ0E+00 .QORE+OQ .QGOE+QO .QOGE+O0
iié i -.i75E+@R2 . QQOE+00 .QORE+00 .@0QE+020 .GBRE+00O .DORE+00
ii4 i ~.i75E+@2 . QORE+0G .OOOE+OO .QQ0E+00 .QOGE+GO . @2+ 00
14314 i -~ i75E+02 .@QOE+20 . GOOE+00 .@ORE+00 .GORE+00O .OOOE+0D
iiae i1 -~ i73E+08 .QORE+00 .QQOE+00 .OGRE+DS .OQPE+@D . RGOE+00O
1127 i - 4{75E+92 .QOOE+00 .QOOE+ 00 .000E+00 . QOOEFGO L GORE+00
iies i =~ i735E+02 .QO0E+0O .GOVE+Q0 . QOVE+0D .@00E+00 . QORE+30
i1ge i =~ L75E+02 .QORE+00 . QORE+09 . QGOE+O . GOOE+00D .@ORE+00
ital i ~.i75E+e2 .GOBE+0O . QO0E+00 .Q0RE+O0 . QOOE+00 . QORE+0Y
11463 i -.i75E+02 . GOOE+00 .QOOE+20 . QOOE+0O0 . Q00E+2Q .Q00LE+00
iii9 i ~.i735E+02 .QROE+90 . QOOE+@0 .QORE+OO . GOOE+00 .QOOE+09
ii118 i -.L178BE+02 . OOOE+00 . GOOE+09 .GOOE+00 .DOOE+00 .O0RE+QY
iiié i ~.175E+92 .QOGE+60 . Q00E+OC .QOOE+0® .RO0E+00 . Q0eE+00
iii4 i -~ i73E+0R2 .90eE+00 .Q00E+00 .QR0E+Q0O .QO0E+0® . QQOLE+00



UNIVERSIDADE DE SAQ FAULD

EQUILIBRIUDHM

JOINT

X
iw

4

@
23
i3

0
ie?
103

)
145
i39
133
154
iBi
187
193
175
262
256
250
244

@
235
316
373
3eae
310
304
298

o
484
400
394
388

&
440
454
448
442

?
640
05
499
493

@
694
62
996
&7 4
&64
658
7064
380

Y
20
5

o
26
54
@
£40
104
@
144
140
134
158
188
188
194
1764
263
257
254
245
o
236
317
374
323
344
305
299
o
207
404
395
389
@
461
455
449
443
o
641
504
500
494
@
495
543
557
&77
665
653
7907
1T

EeUATION

Z
21
6

@
27
15
@
i1
105
¢
147
§41
135
153
183
189
195
$77
264
258
25
244
)
237
318
375
324
318
306
300
o
403
402
394
390
¢
462
454
450
444
o
542
507
504
495
@
694
544
558
478
b44
654
708
588

XX
aa
7

i
28
ié
10
ite
ivos
P4
148
142
136
154
i84
ive
i9é6
178
245
259
253
247
241
238
319
376
325
313
387
301
295
409
403
397
394
383
4463
457
454
445
439
643
ne8
g0
494
oif
497
345
959
679
b&7
435
709
H83

NUMER

YY
23
8

e
29
i7
it
113
io7
23
149
143
137
155
iBS
194
ie7
179
266
269
254
248
242
239
320
377
326
3i4
3¢8
3oz
294
419
464
378
ava
384
464
458
458
444
440
644
509
903
497
wig
498
J66
340
&89
668
b
710
o84

PAGE i7
FROGRAM : SAF?0/FILE :rodaq. SAP

E RS

i
24
@

3
30
i8
ie
ii4
ies
P4
i50
i44
i38
i5é
186
192
ive
ige
267
261
255
249
243
249
321
378
3a7
315
309
303
2?7
454
495
399
373
387
465
459
453
447
4414
645
9ie
S04
498
313
699
&7
150
6814
669
657
7ii

85



UNIVERSIDADE DE SAQ FAULLD

EQCUILIBRIUMN

JOINT
&5
&b
&7
&8
&9
70
73
74
7&
78
8o
81
82
84
835
87
88
89
e
94
93
96
78

100
ied
103
164
106
ies
iie
iit
iia2
ii4
145
116
iis
ii9
iel
iag
125
ier
i29
131
132
134
i36
i38
iae
i4%
143
145
147
149

X
5974
544

%)
538
ae6

@
538
o900
068
586
a9e
5998
7ig
679
4358
488
700
7ig
724
730
616
410
6504
628
628

18267
13e4
1357
1384

"]

@

¢

1363
1333
1345
1294
igze
iios
jiee
1183
it77
1168
iiéel
iiid
1103
1099
1093
jeg”
ie73
1300
13514
1372

97

Y
975
45

@
5933
S9e7

o
339
1o
9469
587
593
S99
7i9
6714,
659
689
7ei
743
725
7314
&17
6414
495
629
623

i2ae8
i3e7
1358
1385

2

@
@

13464
1334
1344
1295
iz2se
iiee
1193
1184
ii78
jiée%
1143
igig
iies
iiee0
io94
iens
19746
1301
1342
1373

Y89

EQUATTION

FA
576
946

o
S84
Ies

%)
540
ane
970
a8g
594
500
720
678
&40
690
7e2
714
726
732
&il
&
6056
630
624

1269
i3e8
1359
1384

&

<)

o

1365
1335
1347
294
iegt
i200
iiv4
ii8%
1179
ii7e
i144
1ii3
iie7
iiol
1095
iegy
ie77
i3e2
1353
1374

?81

XX
G977
547
ae3
935
Sa29
nee
941
993
7%
wge
I9%5
401
721
673
6614
694
703
745
727
733
619
613
&7
A31
625
izze
i3e¢
1340
i387
1381
1378
1369
1364
1336
1348
i2e7
iega
1291
1495
1186
iige
11714
1165
1114
iioR
ijee
ie9s
109¢
ie78
i303
1354
1375

P8a

NUHMEBE

YY
5378
548
524
I3
g3e0
Hei
S48
954
372
590
G596
see
7ee
674
464682
&92
704
7ié
728
734
62¢
614
4508
63
624
12714
i3ie
1361
i3zes
iazse
i379
i37e
1367
1337
1349
iees
1283
izeg
1196
1187
iigi
iizg
iiss
1445
iiee
iie3
iew7
1091
ie79
i3e4
1355
1374

783

FAGE ig
FROGRAN : SAPP@/FILE  rodaqg. SAP

ERS

ZZ
a7e
a4%9
a25
537
SCE]
Jea
543

555

373
S91
w7
603
7a3
675
663
693
765
737
729
738
6214
645
409
633
&e7?
ie7a
1314
1362
i38?
1383
1389
13714
1348
1338
i35e
1299
iese
jge3
1897
iigs
iisa
1173
1167
1iié
iiie
iie4
1096
ieve
ieBe
1308
1354
1377
P84



UNIVERSIDADE DE SAD FAULD

OGN L T BRIk

JOINT
154
153
iS85
156
159
160
o1
iee
163
i64
1467
169
179
i74
i73
218
318
4i8
548
618
7i8
8ig
204
205
204

ieei
ige2
iee3
ioo4
1905
1004
ieie
ieia
ioia
ieis
iei”
1¢1i9
ie2e
jodt
jeae
1924
iees
ie2s
iee7
joes
iea?
ieze
1034
ie32
1033
1034
1035
1036

X
243
207
871
754
748
7364
742
634

i2er
482
@7
355
iest
644
9i4

Y
944
708
87&
755
749
737
743
635

izes
683
Y8
356
iese
&47
519

270
284
278
278

230
359
38¢
348
344
338

Ee¢UaAaTION

Z
P45
P09
873
756
759
738
744
636

ice?
&84
99
357
iegs
648
S5ié

XX
P44
?i0
874
757
734
739
745
637

iese
485
ieo
358
iesa
649
ai7
1342
133%
1294
1204
iigy
ii74
1159
43

HNUME

YY
947
944
875
758
758
740
746
438

1214
686
101
359

1085
£50
518

1343

1340

igop

1205

1190

1175

1140

44

38

32

50

48

74

56

77

80
1i9
125

92
161
3167
173
203
245
2R
227
2eY
893
P87
28%
RS
249
233
353
383
374
347
344

FAGE i
FROGRAM : SAF?Q/FILE :vodag. SAP

ERS

ZZ
248
7ig
8746
759
753
744
747
639

iRig
687
ieg
3460
1086
&1
519
1344
1341
iee3
1204
i194
ii76
1164

45

39

33

$i

-3

7g

97

78

81
ize
i2é

23
iég
168
iza
2e4
2ié
2ee
288
210
294
288
28a
2746
279
234
354
384
37e
348
342




UNIVERSIDADE DE SAD FAULD

ECUILIEBRIUH

JOINT
io3”r
ieds
1939
i%40
1e41]
io42
ie43
ie44
1045
ie44
1047
1048
io49
ie50
iess
1952
10353
1855
10546
ieS”
1959
1040
iese
1063
1064
1085
iess
1067
ies8
1069
ie7o
1073
1874
1074
ie7s
iese
ieai
iese
ioR4
jeBs
iegs
iess
ieog?
ieve
ieva
ie95
ievs
1098
iieo
1103
iied
1164
iies

X
331
%)
4i2
418
424
430
o
466
472
478
484
%)
772
778
784
799
&
883
889
895
744
gor
gos
?4i9
725
731
8u9
0
847
853
2
845
7041
237
P73
PE7
P61
P95
7460
Bi4
820
B77
?i3
P49
P4
97
1203
ieey
ie3e
1845
1873
1324
iqe2

Y
332

@
413
419
425
4314

®
467
473
47%
485

0
773
779
785
791

@
884
890
896
767
BO3
869
?20
P26
?3e
860

@
848
B854

9
B&é
P08
938
P74
P48
P&
254
744
815
821
878
?i4
950
Po2
298

iee4
ieio
ie4e
1944
ig74
igae
i4e3

EQUATION

z
333
@
414
470
424
432
@
468
474
480
486
o
774
780
784
798
@
885
891
897
748
804
810
984
987
933
864
@
849
855
@
867
903
939
975
949
943
957
762
B4
822
879
915
954
993
299
1005
1011
1041
1047
1275
1383
1404

XX
334
328
415
421
AR7
433
436
4469
475
481,
487
490
773
7814
787
793
832
88&
ge2
898
769
8%
8ii
?ae
Y28
234
gé2
841
8350
836
844
848
¢4
P40
P7é
P70
P64
958
7463
817
822
88e
?ié
?52
994

igoee
iges
ieip
ie4r
ioas
igzé
1324
i40%

NUME

YY
335
329
414
4822
428
434
437
478
4764
482
488
494
774
782
788
794
833
887
893
899
779
806
8ia
3
P29
935
8463
842
851
857
845
869
905
244
Q77
P71
9465
va9
7464
Big
824
281
Pi7
P93
P95

i094
iee7
ieils
ie4
1049
iez7
i385
1496

FAGE 20
FROGRAK : SAF9O/FILE :vodag. SAF

ERSES

ZZ
334
330
417
423
429
435
438
471
477
483
489
492
777
783
789
795
834
888
894
oo
771
897
8i3
224
230
P36
864
843
852
868
844
870
P05
242
78
f7e
P66
2460
765
819
BeS
g8
7iB8
954
P96

ieep
iees
10i4
ieas
ie5e
iere
i326
1407



UNIVERSIDADE DE SAD FAULD

EeUTL

JOINT
1108
iiio
141
iiig
iii4
1445
1iis
iiig
1149
1424
iigz
1185
iiaé
iig7
ii2?
1131
1i3e
1134
1136
1138
ii4o
11414
1143
1445
ii47
1149
1154
1153
1155
1156
1i5%
1160
iiél
iis2
1163
1is4
1167
1149
ii7e
11714
1173
i2is
1348
i4qig
15418
1618
i7i8
1818
ived
1905
1904

I BRI UHNM
X Y
i4ey i430
@ @

o @

o 0
1423 1424
1390 13914
1396 1397
i34i5 1316
12835 i2ge
iesg 1253
i2a3 i244
1237 1238
1447 1448
iges igge
izae izas
i2i3 iei4
1147 iiig
iies ii24
ii29 ii3e
1435 1135
ii414 iiag
1153 1154
izer7 i3as
i408 1409
i441 i442
19045 ieis
ie5t 1052
1943 iesé4q
ies9 ie7e
ios7 ie&s
ieli ieegz
P85 786
iez27 ieas
1033 i34
iase 1259
82é Ba27
ie7 ies
361 3ée
1147 1148
796 797
835 834
@ %]

@ o

@ o

@ ¢

) o

& @

o )

58 59
82 83

Q @

EQUAaTION

Z
i431
0

o

o
1425
iaee
iags
1317
1287
1254
1245
12389
i449
ig3se
i224
i2is
ii1i9
iies
1131
1437
1143
$153
1329
iqie
1443
ioi7
1053
10635
ie7i
1959
ieas
P87
ie=9
1035
i2ee
828
iz2%
363
1i4%

0 ~3
e ]
~ o

0O
SAPSHSOOSEHEOSSD

XX
i432
1435
1438
i42e
1424
1393
1399
i34i8
i2gs
1255
i24é
iz2ae
i459
12318
i2es
ieis
ii2e9
iigsé
iise
1138
1144
1154
i33e
1454
444
iesis
ie54
1066
1978
ivse
joz4

788
je3e
136
i2si

829

$30

364
iise

799

838
1444
i4s7
i3
i264
1249
ieza
iaig

131

ad

38

FAGE 2i
FROGRAM : SAFPP@/FILE :roday . SAF

NUMEBEBERS

R
1433
1434
1439
iq24
1427
1374
1400
1349
izs9
iesé
i2a7
1244
1451
igae
i2as
i2i7
ii2s
iia7
1433
1139
1143
1157
13314
i4ie
1445
iei?
1055
10467
ie73
iess
jeas

789
io3i
iosrs
i2éa

83e

131

365
ii54

B0

839
1415
14418
1313
i2és
1239
ie3s
iege

6a

86

89

ZZ
1434
1437
144¢
iqa22
1428
1395
1404
i32e
ieee
ias?
iz248
iga2
ia5e
1233
ieaz
i2ig
iige
iigs
1134
ii40
1146
1158
133
1443
1444
io2¢
i038
1068
ie74
jesr
iors

e
1032
ie3s
12463

831

i3e

366
1158

Bei

84¢
1416
i4i9
1314
igaé
12514
ig3s
igei

&3

87

P0



UNTVERSIDADE DE SA0 PAULD

CuUTPRUOT FILES LRE
INFUT DaTA ECHO
SOLUTION ERRORS AND WARNINGS
DISPLACEMENTS AND REACTIONS

ELEMENT FORCES
SHELL ELEMENT FORCES

aTEHD

B

: F

rodaqg.

rodaq

rodaq.
rodaqg.

rodaq.

FAGE 2
FROGRAM : SAPPO/FILE . vodaqg. SAF

RODOGRAH

SaF

.ERR

50L.
FEF
F4F









$5555944% (32222 32 33 222252 22322 % 40 545044
$$E4c68%4 $4340556%4% $E36555498 $EEE49555%% 13222233221

4 $4 4 $$ ;32 % ;34 b 34
$% % ¢4 £ 2 2 3¢ +$ $¢ 4 $%
5565448 655885544 $45356544% $43555EE54 % 4%

% % % 4% $¢ 4% $%
%% B¢ 4% b4 % $4$ %
;2332232223 3% 3 % ;2333332333 $$55555%44
2323333 4 +4 B $544854¢ $54%45%

STRUCTURAL ANALYSIS FPROGRAMS
VERSION 5.03
Copyright () 1978-1988

EDWARD L. WILSOW
All rights reserved




WL VEAG L LUMAE L

JOIRNT

SOHW FRULU

DISPLACEMENTS

LOAD CONRITION

JOINT

i

i i 0§ 1

Uexy

.6887E-¢4
CEB1iE-04
.2002E+00
.I960E-04
.7 L6GE~04
.O000E+20
T4ELE-04
. 1933E-03
.Q000E+00
CTLG3E-04
. 1044E~03
1792E-¢3
.7OGLE~-04
.B@93E~04
LE0IF6E-03
.1979E-03
.7985E-04
. 6451 6E-04
T AL2E-04
.PRATE~G4
.1528E-03
. G00RE+00
.1G08BE-03
LG716E-04
.4B7E-04
.S422E-04
SiiiE-04
.P160E-04
AA74E-03
. Q000E+00
.P4446E-05
. 4402E~-97
.1144E~04
.7 382E-05
. QOVOE+20
.9834E-24
LAI55E-03
.1081E~-03
.6949E-04
. Q0OOE+00
.89469E-04
.LigeE-e3
. 1074E-03
.61i9BE~¢4
. OOODE+OD
.SGO60E~-24
.H644E-04
. PO7OE~24
.3605E-04
.3201iE-04
B7O5E-04

b

LI N T

= DNISPLACEMENTS “u“
ucy) Uezs
LE729E~905 . L354E-05
.1939E-04 - 34643E-05
. DOODE+OD . 0GOOE+00
.1?8?E~04 =-.1540E~-04
A I96E-0T -~ P443E-04
. QOQOE+@0 . QOPIE+0O
C3iBLE-06 - 3i50E-04
FOR7E~0T - . P4ARSE-04
.0C00E+00 . QOOOE+00O
CAPIGE-05 - 4413E-04
CA623E-05 -~ 43i7E~07
.AB8LLE-06 .5093E~04
LEn6TE~-04 -~ 43461E-04
LB97BE-05 - . 3BH3E-04
.L162E-04 . 487 4E-05
3HLIE-04 .P744E-04
E2L1IE~05 - 4194E-04
.PP3RE-BOS5  ~ 437BE-04
LA529E~04 - 35B84E-04
.RHE2E-04 -~ 1149E-05
. OPBBE~-@4 .8104E~-04
. 0Q0RE+20 . QOQOE+GQ
.4988E-04 .FEB7E-04
.147RE~-04 -~ 4B72E-04
Li9P84E-04 -~ S1i2BE-04
E113E-04 -~ 53460E-04
.3455E-04 -~ A929E-04
.ABLGTE-¢4 -~ POBSE-04
.B087E-04 .i1223E-04
.B000E+00 . QQQOE+Q0
. 3B50E-85 ~ 7BP3SE-04
LA7IAE-OS - TAPSE-04
L4730E-05 -~ 5404E-04
L1i21E-06 - 2034E-04
. @OQOE+00Q . Q000E+00
.4712E~04 -~ $505E-03
LHLE7E~04 - {879E-03
.G48BE-04  ~ {79BE-03
=~.3164E~-04 ~_ §079E-03
. O0ROE+00 . QRGBE+00
LA0RTE-04 - PBRRE-03
O199E~04  ~ . 3444E-03
LH448E-04 -~ 3029E-03
-A434E-04 - 167PE-03
. QP@DE+0D . QOODE+00
.7893E~05 -~ 39S57E-03
.1940E-04 - 334PE-063
147 5iE~04 -~ 1670E-03
LARL4E-04 - 3994E-03
LIS7GE-94 - 49085E-03
LREPVE-04 - A27S5E-03

AND

I S A A A

f

FROGRAM : SAFPQ/FILE .

ROTATIONS “"R"

R{X)

. 1493E-05
LA7@LiE-05
LHOIGE~-06
2QI7E-04
cA1BAE~0S
.BR66E-06
.A464E-06
.17346E-05
.7000E-06
-EF40E-06
.3617E-05
COT7E~-05
LADLPE-04
.2102E-05
AL QE~-0S
7R2LIGE-03
LA325E~-05
.1@446E-05
.A993E-05

- G615E-05

LS T T A H

i

i

LI T A A O D

[ I

1

. 6BABE~@5
LEi34E~04
TLB1E-06
. 2539E~04
.6794E-06
LAe77E-05
.2Q33E-e5
. 447 0E~@5
CAT7F0E~05
Liea3E~e5
L BB7HE-9%5
.3794E-05
.E2745E-05
.3447E-05
.G044E-05
.4923E-05
.6436E~05
LB314E-05
.B&1i4E-05
 BABGE-QF
.6G5L5E-05
L OEP7E~-O%
GG74E~05
.PE49E~0T
FP45E-85
.83BLE~05
.7 &P3E-05
.P160E-05
L7ES07E-05
AIVIE-05
.6447E~05

RCY)

.A4349E-05
. 3555E-05
LE2124E-07
.AL93E-05
.37 12E-05
.8300E-08
.1834E-05
. 2952E~05
.8872E-046
S70iE~04
L3GE7E-05
.7 6HU3E~-05
. J6EFE~-04
.B4A5RE~06
BR3BTE-05
.AB74E~05
.228iE-04
LAG70E~-04
.L449E-07
.F9BRE-06
L AFOBE~05
LG898E-03
LA729E~05
LF7OE-04
. 1958BE-05
.B0P1iE~-06
.B8924E-04
B2i0iE-05
.P104iE-05
.B76BE-05
. BEREE-05
A7 BE-05
.G540E-05
.3281iE-05
.C8i3E-07
.8913E-05
. 1098E-04
.1023E-04
LTLBOE-05
LA50AE-06
.i207E~04
A245E~-04
. HA2TE~@5
L2467 0E-05
L123%E-05
. PAR4E-05
 2OS7E~-85
.36APE-QT
LAL7SE~-04
 i234E-04
.1254E-04

Atk 1
rodag. SO

R{Z)

LAIPVE~05
-~ .87 52E~-05
.REGRE-0S
L3OETE~Q5
“w, 4TRAE-DG
CAD37E-05
.L287E~05
A536E-05
CAATAE-04
LDB7AE-04
.27 ARE~96
CABB7E-04
.LA9LE-05
2616E~04
.2R04AE-05
LA70RE-04
L35SBE-04
.R2623E~95
L iR64E-05
LART2E-05
.7289E~05
.2195E-04
.7 640E-05
LG4 7BE-¢6
.9283E-04
AEFRE~Q6
.BRLIE-05
.A851iE~-@5
CBL74E-05
 LAGAE-G4
. 1BR2OE-@6
.P472E~04
.BOF7E-06
.7 OBOE~07
CA7ERE~05
Ci491iE-05
L66IBE~-04
CA3RIE-05
. BE39E-05
.2356E~05
.8247E-06
CAB7RE-06
CAAGL7E-05
LBI7EE-05
.4328E-05
.2T348E-05
LEBOLAE~05
.PBLEE~-06
. L448E-05
~ . 20PPE-8Y5
L7003E-04



LN L VEINVGD L URTANL L

JOBINT

DU FHULY

DISPLACEMENTS

L.OAD CONDIITION

JOINT
63
&4
&5
bé
&7
68
69
79
73
74
74
78
8¢
8i
a2
84
BS
87
88
89
92
24
25
26
o8

ige
10}
ie3
104
106
ie8
iie
iit
iia
ii4
115
iié
iig
119
iat
122
125
ig7
i2e
131
i3z
i34
i36
138
i40
i4i

L O O T

i

H

Uix?

.249TE-04
.6Li83E-04
L9750E~04
LPLO4E-04
.QO00E+0D
.4394E--04
.A48RE~04
. QAOOE+GO
LZ570E-04
.7490E-04
.S633E-04
. 3343E-04
.78E8E-04
.A3B42E~-04
.L194E-04
.HL67E-04
.G4A74E-04
S550E-24
.3611iE-04
3726604
.41 08E-04
LEL37E-04
.7 4QE~05
.1490E-04
.BP24E-04
.6@SR2E-04
.PBBLE~04
.R&49PE-03
. 3334E-93
.E833%E-23
.PB76E-04
.QROQE+00
.0000E+00
.QOOAE+QO
.423BE~03
.S4605E-03
.b6517E-03
SELIE-93
.Bi6iE-03
L6315E-03
. 46O23BE-03
.67 QUE~-03
.7343E-03

- . 8i70E-03

LI T I |

.8300E-03
.B8L3BE-83
.7B35E-063
.HOBSE-03
.3B37E-03
27 iRE-03
.3326E-02

]

-  DISPLACEMENTS “U*
Uiy U(Z?}
.22E6E~04 - 427 4E-03
CA3L7E-@4 - 34624E-03
.O8BOE~-05 -~ PRIBE-~0Z
AD6BE~24 - B35QE-04
. QROOE+0QO .QOQRE+00Q
LA314E~04 -~ 1464iE-04
.3600E-04 - 1i33E-04
. GOOGRE+00Q .GO0OE+00
.A448E-04 ~ . 51037E-03
.3828%E~94 - 1830E-03
.3Q73E~04 ~- B9746E-03
.254GE-04 -~ 4RSRPE~03
.L4468BE-@4 -~ 3014iE-03
LA993E~04 -~ 4116E-03
.3020E~¢4 - 44648E-03
.9128BE~04 - .4441E-03
.4410E~-04 -~ 455BE-@3
.AB0BE~04 - 5087E-03
.AG6LE-04 - Y340E-03
LAPSGTE~-04 - 3527E-03
.443BE~04 - 5B40E-03
.344iE-04 - $4B9E-03
.2805E~-04 - 5414E-03
.268B7E~-04 ~ 504BE-03
Ci3946E-04 - 49B6E-03
LORE4E~05 . 4494E-03
.2408E-04 - 43BPE-03
.7803E~04 - . 2834E-03
.11i8B6E~03 ~ i9i3E-03
CA300E-903 -~ 149BE-03
Li06LE-03 - . BOLPE-O4
.0000E+29 .GRQ2EL0Q
. QOQOE+0D .QGOOE+0D
. @0QOE+00 . QOQOE+00
.e252E-04 . BO5SE-04
.3369E-04 .i375E-04
. B4 4E~04 .B106E-04
.1430E-03 .1584E-04
. 1860E-03 .E5O7E-04
2416E-03 - . 7024E-05
LBTHSE-03 - 1139E-04
=~.3744E-03 -~ 7ii3E-05
LALLIE~03 -~ 46320E-05
LIB70E~03 . 12B4E--¢4
.&799E-03 . iB2BE-04
L65I7E-03 .1089E-04
.586BE-03 ~ . 7333E-05
CAQRAE-03 - .T7144E-04
L2114E-03 -~ iBRVE-03
LABBAE-03 -~ 14i5E-03
L A13463E-03 -~ .14i44E-03

AND ROTATIONS

i

FROGRAM: SAFPQ/FILE :

R{X)

.9363E~05
.i244E-04
.1087E-94
.43 48E-94

- . 3043E-05

LG914E-05

~.8360E~05

i [ O

L S A |

i

LSP24E-0%
. 1 6BOE~04
LA979E-04
L 2000E 04
.1@35iE-04
.14659E-04
.1i44E-04
FEL6E-05
. 4BBSE~05
.S6R6E~05
.6FL4E-05
.4P460E-05
LFPBBE-05
.80462E-05
.A881E-05
LA8P0E-05

- . 7733E-05

A SOYE-05
.47 93E~-05
.B747E-05
.1536E~04
TE77E-0F
.1042E-035
.31E25E-05
A7I7E~-04
L4394E-04
LieiiE-04
.9SPQE-05
.3308E-05
. AGRTE~0S
.184BE-05
.GEBAE-06

- . 73RRE~05

.2644E-05
.BA4L1E-00
.132RE-04
.19646E-04
.EBB2E-04
.i1Q34E-04
.1467E-04
.23G3E--04
. 284RE-0¢4
A7 40E-04
LB871E-05

IlR!l

i

t & &

RCY)D

.8eiBE-05
ZR7PE~@5
LADPSE-05
.4896E-05
. 1487E~-@5
L i8E8E-05
. 161 3E-05
2943E-06
SIigeE-05
.2347E~064
B113E~-04
.1824E-04
LA3GYE-04
Lii142E~04
CAiG6E-04
Li2i0E-04
L i329E-04
.i294E-024
.Bi57E-@5
.10746E-04
.4035E-05
. 3548E-05
.H2AZE~05
.B4i50E-05
.3377E~05
.2LiH0E~04
.26BIE-04
.3i55E-04
.3399E~04
.ROE5E-04
.1244E-04
LS195E-06
.1S26E-05
.2952E-05
CAAGPE-05
.3362E-04
CO310E-05
.A643E-04
CASIPE-04
A7 3PE~05
E7i9E-05
.7RB7E~05
CATEPE~04
.2057E-04
.1253E-¢4
.ii7eE~04
.LA6PE~24
.1840E-04
.3E7iE-04
.3740E--04
.43E3E~04

FAUL i
vodaq. S0L

R{Z)}

. 34e8E-@5
LBSO3E-05
.E200E-05
Lie34iE-65
. PU4OE-QS
LT AGAE~05
Liei8E-04
.338¢E-Q5
.5881iE-@5
~ . &1 QP08
.A294E-06
LASIPE-05
- BOARE-0T
ABRIE~935
.$240E~05
.2430E-05
LARPPE-05
LA4SQ7E~E5
.31 34E~-05
. 3298E-@0
.2785E~05
.190%E-05
LA 7E5E-05
.eL20E~00
.4844E-05
.O494E-05
.BOA7E-05
1464E-04
.2884E~-05
.87 16E~035
LBA3LE-05
C19246E-04
.PEEOE-05
.37 64E-04
LBIB7E~04
2066E-24
L1i22E-04
LAG540E-04
.1647E-05
LHBIPE-80
.E2955E-05
.BOLOE~@5
.135BE~04
LiL47E--04
LFL98BE~07
.5423E-05
LA746E-04
.2938E-04
.E4446E-04
.2723E~85
LS9O3E~-05



Halik 3
FROGRAM: 5AF90/FILE . rodaq. SOL

WIS L VEMDLAMUE UE ODFHU FPHULLY

JOINT DISPLACEMENTS

L.OAD CONDITION i - DISPLACEMENTS "U” AND ROTATIONS “RK"

JOINT 1199 ucyy ucz) R{X) RCY)D R{Z}
143 -~ . 44B7E-¢3 LAIO7GE~83 - 7387E-04 .198B4E-04 - 30146E-04 A 3LRE~-05
145 ~.36%94E-03 .B&BLE~04 ~ SHLRE-04 .P692E-05 -~ .2833E-04 CARATE~04
i47 -~ . i900E-03 .ALQ0E-04  ~ POHORE-Q4 .P0L0E~@5 -~ L735E-~04 LL499E~04
149 ~.7862E-03 LGOS7E~Q3 - 5005E-04 .1465E-04 -~ G36BE~05 -~ £335E-04
i51 ~.7310E-03 LEO7OE-@3 - . 7RR4E-04 L10B0E-04 - BR34E-05 1 405E~04
153 ~.G5230E-93 .A65BE-03 -~ . 1490E~03 .2487E-04 . i452E-04 L 3542E-04
155 ~.2749E-03 B22BE-93 - .2797E-03 .2800E-904 ~ . 33446E-04 .3189E-04
156 ~.1401iE-03 A0ADE~03 - . 3498E-03 BLI93E-04  ~ 3185E-04 .1036E-04
159 ~.321i9E-04 CAB44E-04 -~ S473E~03 .9374E-05 ~ PREVE-04 .E063E-05
160 . 2E3BE-04 .2883E~-04 -~ . 5785E-03 E2478E~0TF -~ 10Q3E-04 .3646E--25
i - 287S5E-04 LA69GE~04 - N0L9E-03 Lii78E-04 -~ {8B9E-04 .GLA4QE-04
ié2 -~ .292BE-04 .36BOE-QS -~ 4A769E-03 7583E~05 -~ 1940E-04 - RiS4E-05
163 ~.7443E-03 .2328E-03 .B2343E-04 -~ P2930E-05 .14052E-05 . 1083E-64
164 Li4O7E-24 .A774E-04 - A457E-03 ~.743BE-05 . BTEBE-05 CiQQ7E-84
167 .8787E-04 .15648E-04 L2834E~-04 -~ {754E-05 ~ 7487E-05 CP7IEE-05
169 CATETE-04 .CO18E~04 -~ 446B9E~-04 -~ RO73E-04 CABIPE-05 A GEPE-0T
i7e -.2BRYSE-03 Li4BOE-93 - 1430E-03 .1419E-04 -~ 414BE-04 . L@39E-95
i7i -~ . B393E-04 A549E~05 -~ 3514E-03 -~ . 46994E-05 Li141iE-04 Li419E-06
173 -~ .3482E-04 .4975E-QS - . 2067E-04 ~.3994E-05 - 3883E-05 . &OHOE~05
2i8 . QQGOE+00 . Q0OPE+RO . DQ0RE+00 .BiR2SE-05 . 1693E-05 L6110E-06
348 . 00OPE+0D . Q000E+00 .00OOE+00 - BEBYIE-06 HO7iE-04 .AFO5E-06
418 .GOOGE+QQ . QOOOE+00 .Q20RE+0Q - Li74E~04 .6BRBE-04 FTISE~05
wig . QOORE+0D .DEOOE+0Q .GOVVE+GO ~ PEP4E~04 .Gga3E-04 .BOLIE~-05
618 .Q0Q0E+GQ .QQQOE+2Q .Q0QOEYOG ~ 3B4VPE-04 .5406E 04 LO0LAE-964
718 . QO0RE+00 .Q00QE+00 .QOOOE+OO -~ DiP6E-04 .6377E-04 LAP2LE-05
8is8 . QOQOE+0Q .Q00OE+00 .QO0QE+QQ -~ SL47E-04 7i66E~-04 TLIRE-0S
904 .7843E-04 .CHBLE-QS ~ 1693E-04 . 6458E~06 . 3803E-05 L2L93E~-e5
P05 .8508E~9%4 L1283E~-04 ~ R314E-04 - 3390E-05 .27 BFE~05 LIS LEE-Q6
P06 . QYOOE+00 . QOVOE+00 .Q00QE+@¢ - 4V4BE-04 LBLPLE-04 .4E884E-04

1001 .HEOLE-04 .S4I0E~-06 LO7EBE~0T . LE30E-05 . 3P5BE~9D L3ERLGEGT
ieer .I33PE-04 .3224E-05 .COBRE~04 -~ 3LiH7E-0S L1i30E-05 .9DSB6E-06
iee3 . QOQRE+OQ .Q0Q0E+00 .QQQOE+00 -~ 1029E-946 ~. 2090E-05 LA774E~04
iov4 LS4 1 PE-04 .68iBE~@D5 - 9949E-05 . 4842E~07 .424BE-05 . B3663E-05
1005 .3i20E-04 .D260E-05 LBS77E~-QS -~ . 3587E-05 .229PE-05 LiQ14E-05
iees .Q00OE+00 .Q000E+00 .QOORE+00 -~ FI4TE-P8 -~ 5BLEE-06 .7HOBE-04
ieie .T2O9E-04 LA747E-05 -~ . 3044E-04 ~ . S5087E-04 .20R&E-05 .3000E~05
1eig .67 BE~04 .B63BE-05 - 1PBBE-04 -~ 48BEE-06 CA33BE-05 L32L8E-05
10i4 . Q000 +00 . @OOVE+00Q .OO0OE+00 . R4O3E 07 I 740E-06 i1 14¢E-04
1045 .7@36E~04 .41Q%E-06 - .44i02E-04 -~ 3OSPE-04 LZO06E-06 .6844E-0%
ieir LB190E-04 L2863E-05  ~ 1543E-04 LP511E-Q4 Li36RE-05 LGOEBAE QN
iei9 LA255E~03 LAP44E-05 ~ 3OS4E-05 .bH604E-04 .BEOLE-D4 .L408E-05
ioRe 7iiRPE~04 EBE7E-06 -~ AZBPE-04 -~ 3SS5PE-04 i APE-Q6 .6TGOBE-85
feal 7H36E-04 .4293E-05 -~ 3P41iE-04 .B348E~04 .1493E-05 LGUHOE-05
jear .B240E~04 L3P10E~05 -~ 1347E~04 .PPOPE-¢G4 .1 202E-0%5 CAZPLE-05
io24 .i2i0E-~-03 .3043E-05 .7003E-07 . 342EE-04 L 3OBLE-06 L7 H44E-05
iees 727 {E~04 LAT773E-0 - 4A038E-04 LG091E-06 PRBLE~84 L GEOBE-B5
jeces .HP46E-04 .1328E-04 -~ 3939E-04 LPLGLE-0S P81 4E-04 .3PPPE~-05
iea7 .EPLPE 04 .?244E-05 -~ . 3i82E-e¢4 . PE96E-06 -1 340E-05 L3ETTE~¢S
ieogs .7 46BHE-04 CIA3B7E~¢4 - i264E-04 LALG7E-05 .RE3BE-05 .2381E-05
teee .6804E~04 CABORE~94 - ABPLE-046 -~ HQR4E-04 .9997E-08 C3LB6E~-05
ie36 . GO0OE+00 .Q0VOE+QO . QOORE+00 L7680E~07 ~ G649E-08 ~ . iRIFE-04



W T % e e At

JOINT
LOAD COND

JOINT
19314
i93g
ie33
i34
i35
1936
1037
1038
ie3y .
ie40 ~
ieas -
iesa
ie4s
ie44 -
1045 -,
1946 .
ie47 .
1048
1949 -~
i05e -,
iessi -.
fese -
1053
iess -
jo5s -~
ios7 -,
1059
ies9
iosR
1063
1664
19065 -,
1966 -
1067
ie68 .
1969
ie7¢
1e73
ie74
io74
ie78
iege
iegs -,
iege
ieg4
je8s
jes7
iesg
ieg?
ieva
1094 -,

LI I O ¢

LI S L R Y M

A FASS LB RS ML |

DISPLACEMERNTS

ITION
U(x}

751L0E-04
G2 L AE-04
LIGE8E-04
.98ieE~-904
.97 34E-04
.S292E-04
. 26TOE-04
. QOQOE+0O

P38BE~-05

T LG9E~0S

2685E-05

772iE~-04
L DO0OE+00

?72iE-24
7i04E-04
Ti80E~04
3L69E-04

.0000E+00

8PE2BE--04
6O76E-04
4460PE-04

.3445E-04
. QOORE+0O

7407E-0%
1995E-04
1951E-04

.3726E-04
.A2iBE-04
.AGG4E-04
.249T7E-04
.I7BRE~04

1708E-04
POAPE-Q%

. GOO0E+00

261 6E-05

.B758E-05
. QOO0E+00
.18%4E-05
.1448E-04
.3120E-04
LG04QE-04
.2088E-04

467 4E-05

L2331E-04
.A362E-04
L4627 3E-04
.S845E~04
. OE0SE-04
.36146E-04
.14i4iE-24

7O1iE-05

i

}

I B T

e

DISFLACEMENTS “U" AND

udcys

.3279E-04
.211iBE-04
L A979E-04
.2179E-04
.2011E-04
.2082E~04
.4458E-06
.0000E+00
L 37 54E-05
. 6462E-05
.1450E~04
.8573E-05
. QQOOE+00
. 4636E-24
.3204E-04
.E397E-04
.2143E~04
.Q0GOE+0Q
. 4092E-04
.2G23E~04
.2044E-04
~. i258E-04
.Q000E+00
. 3054E-04
.9808E-05
.2470E~-04
.ARLLE~Q4
.TR4LBE-04
.G5i90E-04
7472E-04
.2H86E-04
.2B826E-04
.A398E-04
.O0OVE+QQ
.2271iE~04
221 1E-04
. @O0E+00
.3757E~04
.IBROE-04
.B773E-@4
.1479E-04
.1634E-04
. 3PHEE-04
.B4&BiE-04
. H4OBE~-04
.H778E-904
.BORSE-04
.1262E-03
Ci3E0E~-03
LA421iE-03
.1084E-03

Uz

.2193E-04
.4585E-94
LO10iE-¢4

~ . ARBRE-04

. 3487E~-04
ARASE~-Q4
. 3844E~05
. QQRCE+00
.7189E-04
.A710E-04
.1993E-04
CA198E-05
.@000E+00
. 1482E-03
.190756E-03
TEA4E-04
.A564E-04
. QOVOE+P0O
. 2H00E~03
.2i3iE~03
.14635E-03
.87 484E-04
. Q0QRE+00

- . 2492E--03

.1933E-03

- .868B5E-04

12

.3954E-03
.3765E-03
.2280E-03
. 28635E-03
L21L5E-23
.1089E~03
.330FE~04
.QGOGE+0Q
. BPROE-05
.P415E-046
. Q0QOE+Q0
.3720E-04
. 692SE-04
i iiBE-03
CA552E~03
.i38RE-03
LE2322E-03
. BOBLE~D3
. A388E-03
CARZ7E-03
.4039E~-03
.3904E-03
.3B42E-03
LA767E-03
. 3373E-03

i}

LI S A

{

LI O

FROGRAM : SAF?@/FILE :

ROTATIONS

R(X)

.2280E-046
.23460E-84
.O449E-06
.41463E-07
.2B00E-04
. 10O7E-06
A LB6E-0&
. 2OBRE-04
.E399E-05
.1i3RE-05
LSHPIPE-06
.AH503E~06
LSB79E-06
.4943E-05
. 4P4BE~05
.SA3PE-05
.OROBE-05
.3104iE-04
LEIE23E-85
.8234E~05
.61 046E-05
.3P17E~@6
LAHPRTE-04
.B78PE~05
. 3220E-05
L2732E-05
.7499E-05
. 687 3E-05
.HEFFE-05
.7276E-05
L23IBE-05
LPTLBE-04
. P4BPE-06
.1430E-06
LTELBE-06
.i213E-03
.2299E~06
.2242E-05
CO755E-05
SEEFE-05
.3228E-05
.238BE~05
2H66E-~05
.4358E~95
LA714E~05
.AS26E-05
.AE6L4E-0T
. P9I4E~05
.A24APE-06
Li29BE-04
.E300E-05

uth

RCY

- . &590E-07
LAR74E-05
.1966E-05
LLeiRE-05
. 1930E-05
.21B4E-05
LiE28iE-05
.8P42E~06
- 3A487E-05
. 2B46E~-05
L1337E-05
A2O7E-05
.3351E~-05
. BBO4E-05
L65I2E-05
. 9465E-05
. 346B3E~05
. 3QO3E-e7
L1199E-04
.Bi79E~05
LA2B3E-05
.A81BE-05
C3SLTE-0%
.B58PE~05
. HBEBE-05
LO801iE-05
.1135E-04
.1235E-04
LE142E~04
L P4RIE-0D
. P646TE~05
.O8ERE-QG
AHLABE-0T
. 38BLE~05
.8703E~05
L3155E-05
.G7BIE~0&
LAE9BLE~@D
.BIP7E-05
. 8294E-05
LA2OPE-05
.BY3YE-05
L PLBPE~05
.PR57E-05
.1209E-04
. 1346RE~34
.407BE-04
Li15346E~04
.6633E-05
7O47E~05
. H388BE-05

AL e
rodacg. SOL

R{Z)

T3LPE-04
ABRLTE-0S
. BE59PE~046
TE8LE-08
3P GE- @S
LI6L9E~06
.2464E-905
. BPB4E-04
.B7BEE-06
.1145E-05
.1994E-04
79POE-06
. 1350E-05
~ . LGBLE-95
LAORFE-OS
7Oi3E-94
LSLIGE-06
.3475E-94
7PL0E-~04
~ . 1044E~-05
L1097E-05
L ABREE~85
E26LE-05
.2672E~-06
L239PE-05
TIABE-96
L4137 4E-05
-.2BiiE-035
. L43BE-85
.P1446E-04
.B790E~-05
LH3FBE-06
LB753E-946
TRO3E-05
- 478 9E—-05
- TR6LE-95
. 74BRE~@S
. 3QTHE 0T
.P3BLE-06
CAASSE-05
LALIPE-05
AJPAE-G5
. EOOTE~05
.P893E~@4
LEO46E-0T
L S37HE-@5
.AB7 HE-05
- 4L35E-05
.2BB1E~Q5
LAB03E-05
L3945 E~05



MRULL v

FROGRAM: SAPRO/FILE :rodag, SOL

O R L P N O I T MR U} SR W T LT S R LS SR

o [OF E AT DISPLACEMENTS

LOAD CONDITION i ~ DISFLACEMENTS "U" AND ROTATIONS "R”

JOINT U HS Uudzs R{X) RCYD R(Z)
1995 ~ . 3B69E-04 LAUR7E-04 - 270LiE-03 .2049E~-05 L 6EGPE-05 .A244E-05
1096 ~.4841E-04 .20Li2E-04 - {9P2E-03 .B421E-046 .O296E-05 C3544E-05
1998 -~ 7582E~04 - 10B7E-04 -~ 1674E-03 LO042E-05 . 9625E-04 . 5483E~@5
1i0e - Q992E-04 ~. 1506E-05 -~ 14623E-03 LA155E-¢4 TT776E~06 . 3O45E~05
ites -~ i0E23E-03 -~ .2875E-04 - {3i5E-03 .1034E~-04 - 77BRE-06 - A489E-05
iie3 ~.iR2i9E-03 - . 6394E-04 ~ 7314E-04 LAG4PE~04 - RABBE~QN -~ 28464E-05
1104 ~ 104RE-03 - .5Q070E-04 -~ HEBsE-04 L72O7E~05  — . 7iBiE-046 ~ 7950E-05
1196 ~ . 46647E-04 CAZ7RE-0T - 5574E~-04 OBR7E~0F - iBPLE-@5 - 1674E-05
iie8 - 3383E-04 .BHOTE-QOS - 31i32E-04 LEB4AVE-05  —  6269E-064 .7L58BE-05
fiie . QOQREYGY .000ekE+00 .Q0QO0E+00 -~ 450LE-06 -~ FEI4LiE~-05 L18467E~04
1144 .Q0Q0E+00 .Q00RE+0Q . 0QQOE+20 LGEORE~06 - .9640E-05 .G313E-05
iiie . ORQVE+0Q .QOQOE+QO .DO2QE+OD ~ . 74BIE-04 ~ GONRE~9L ~ . SORPE-05
1444 -~ 4432E-04 ~ 3G77E~04 - L{4195E-05 .2200E~05 -~ S8SSE-06 -, 38RQE~05
1145 ~ GE05IE~-04 -~ . 4Q49E-04 -~ i976E-05 -~ A84TE-05 - 1484FE-04 . 417QE-05
1146 ~—.738B4E-04 ~ PPOLE-04 ~ L27QE-05 LHS78E-06 ASBIE~0S  ~ . 6547E~-05
1ii8 - . 1ii9E-03 -~ . 160Q2E-03 CDIPVOE-0T - . BIOTE~0S .2299E-05 ~.i904E-04
1ii% -~ . 1367E-@3 - 199BE-03 Li270E-04 - Fi7HE-05 .GOIYE-05 - 5i7iE-05
ii2f ~ i79RE~-03 - i(994E-03 -~ S474E-0& - . S5959E-06 CSALQE-9D - 1i74E-05
iige -~ 2422E~-03 - .PRi0E-03 - 434BE-05 .1 B65E-05 .2506E-@5 - . 4975E-05
1183 ~.31i@0E~03 - 328RE~-03 - B72RE-05 .209BE-06 LAPQQE-0S  ~. L14RLE~04
ii2é . 000000 . 000000 . 000000 . 000000 . 000000 . 000000
1127 ~.448B9E~03 ~ . 4400E~03 -~ 7798E-05 -~ P4LETE~05 LPEEEE~OS -~ 197 BE-04
ite9 - G934E-03 - .5907E-03 FO7IE-05 -~ L 6BOE~04 .i834E~04 -~ P460E-04
1431 -~ 7998E-Q8 - .70465E~83 L9770E-05 ~.1i35E-04 .3C48E-04 ~ 1441E-04
ii38 -~ .787RE-03 ~.6646E-03 LiigeE-04 LIB71E-04 . 944BE-05 -, 1034E-24
1134 -~ 6301{E-03 ~ G93i3E-03 -~ 2093E-04 .1850E-04 - i3RIE-04 -~ PB3LE-04
1436 ~ 395BE-03 -~ BBYBE-03 -, 7248E~04 CAG56E-04 -~ iBBSE-04 - 3344E-04
ii38 -~ .2068BE-03 -~ .7494E-04 - {007E-03 .2AB4E~-P4  ~ iBLOE-04 ~ 194BE-04
it4e - 10B2E~03 - i9i7E-@4 -~ . B34PE-04 .22R4E~04 -~ GHIBE-05 LH6B7E-07
1141 -~ . 1476E~Q03 -~ BY46E-04 -~ PY43E-04 .i287E~-04 Li702E-03 .2i89E~05
1143 -~ B63TE-QA4 ~ . 9BPEE-Q4 ~ RL4A0E-04 .AI7BE-05 .1@33E~-e5 -~ B344iE-05
1145 ~.6023E~-04 - P448E-04 - . 3007E-04 L679BE-QTF ~ . P440E—-Q7 ~ 6BRIE-0S
1147 ~.354iiE~04 .277Q0E~@05 -~ 2552E-04 .2607E~05 .38B446E-04 L3734E-06
1149 -.7BO2E-Q03 -~ G97BE-03 ~.5037E~04 CH347E-05  ~ 439¢E-04 - 4B45E-95
1134 ~.70462E-03 - A7iBE-93 -~ 77iRE-04 LBOSPE-Q0S ~ 14PIE-04 ~ . 2BEYE-04
£1i53 -~ .4984E-03 ~ . PI3BE~03 - i593E-03 .1480E~¢4 -~ iB51iE-04 - 44i92E-0@4
1455 - .2336E-03 .7477E~05 -~ PRESE-93 .E730E-04 ~ 1672E-04 - R774E-04
1196 -~ 127RE-@3 .8802E-04 - 2407E-03 .226BE~04 - F490E~-05 - 30R3E-05
1159 ~.4500E-04 .i280E~03 ~ 331BE-03 CAi337E~-04 - 4550E-07 .837iE-035
1168 -~ . 9&677E-0% L1474E-03 ~ 34628E-03 LGAR4E~0G LAB6YE-0D A 7QAE-9T
1i68 -~ .727RPE-04 LP431E~04 - PH77E-03 C1316E-04 ~ RI16E-0S LABGGE-95
iié2 ~.8280E~04 LOL76E-@4 -~ Ri4PE~03 LLA79E-04 LLSQBE~05 LA516E~05T
1863 ~.1614E-03 - BO3VE-03 LFPROE~-05 Li1i28BE-05 C3326E~-05  ~ 3TATE-04
1144 .IR6AE-04 .1084E~-03 -~ BIB8YE-93 -~ 1042E-04 .100%E-24 .PBORE~-QT
ii&7 .B41i3E-04 LGB3B3E-05 -~ 4130E~05 . B34HBE-04 .3785E-06 .BO34E-04
1169 . B7PSE-04 2G5eE-04 ~ A566E~04 -~ BYLLE~QV .1475E~05 - 9358E-@4
1i7¢ ~ . 1457E-03 -~ . S5280E-04 - H027E-04 .1B83E~-04 -~ P739E-05 .8B4PE-04
1174 - .i503E-64 CBPLI9E~-@5 -~ 31i48BE-03 ~. 8745E-05 LALIR9E-04 - 3R98BE-04
473 ~.10i4E~04 ~ i7946E~04 -~ B347E-05 .2i84E-05 .@54BE~-05 - . 3546E-05
ieis . GOQ0E+00 . GOAVE+OD .Q0OOE+QQ - 3B267E-94 C33B4AE-0G LH2BIE-06
i3i8 .QO0OE+QD .QOOOE+D0 .Q0QRE+00 -~ S58B3S5E-05 AA77E-05 LiBBAE-04



WINAVERDLUALE UE PAU FAULO R S TE T &
PRDGRAH:SAP?O/FILE:rudaq.SUL

JOTITNT DIBFLACEMENTS

LOAD CONDITION i - DISFLACEMENTS “U" AND ROTATIONS R

JOINT Uxs LY uczs ROX3 RCYD RCZ}
i4ig . @OOVE+00 . Q0QRE+Q0 .000QE+00 -1453E-04 LARLIE-05 .1499E-@5
i5i8 .Q000E+00 . QOQOE+00 .Q0OOE+00 .190iE~-@4 C1263E-04 L RQROE~05
1618 . Q00OE+00 .Q0QOE+00 .@Q0QE+00 . 24605E-04 .BO5BE~04 L B74BE-05
1748 .Q000E+00 .0000E+00 .@OGAE+00 LA571E-04 .AQSHE~04 CAT7RLE-05
1818 . QOQOE+00 . Q000E+00 . QOVRE+QQ .7Q47E~94 .H0F4E~04 L7O40E-05
iv04 7266E-04 L 2PG5E-05 LAL75E-04 .1558E-06 . 38R24E-05 .2Q0RE-@5
1905 .4045E-04 .77 48BE-@%5 .4 PEBE-05 . JEPFE-05 1 302E~05 L 7B200E-04
ives - 2Q00E+9Q . QO00E+09 . GO0OE+00 AQITE~06 - 41i07E-06 B7PCE~05



FALE. 7
FROGRAM: 54F29/FILE : rodag. SOL

UNLVERDLUALE Lk H%AU FauLll

REACTIDNS AND AFPRLIED FORCCES

L.OAD CONDITION i =~ FORCES “F" AND MOMENTS "#"

JOINT FXs FeYD FCZ) M{Xo MCY) M(Z)
i . Q000 . 0000 . 0000 . 0000 . 8000 . 0000
2 . @000 . 0000 . 0000 . 0000 . 9000 . 2000
3 ~.B374 ~& . 09467 ~. 7497 . 0000 . 0000 . 0000
4 .@00e . 0000 . 0e00 . @000 . Q000 . Q000
] . 0000 . 0000 . 0009 0000 . 0000 . 0000
é ~3.0942 7.04699 i.27809 . €000 . 0000 L0000

10 . 0000 . 0000 . 0000 . 0000 . 9000 . 0000
ia . 0000 . Q000 . 0000 . 0000 0000 . Q000
i4 ~-10. 5909 10.276% ~.31i58 . 0000 . 0000 . 0000
i3 . QOOVE+0Q .QODCE+00 DIA7E~14 Ci10R5BE~L 4 .Q02E+0O .00¢0E+00
i7 .9000 . 0020 . 0000 . 0000 . 0000 . 0000
ie 29 . 3000 . 0000 . 6000 .00 -, 3310 . @900
20 . 0000 . 0000 . Qo0 . 0000 . 0000 . 0000
21 . 0000 . 9¢00 . 9000 . 0000 . 0000 . Qe
a8 . 9000 . 0000 . 0000 . @000 . 9000 . 0000
24 £7. 3000 . 0000 . 0090 . 9000 —-.331i9 . 000
25 . 0000 L8000 . 0000 . 0000 . 0000 . 9000
26 . 0800 . 0000 . 0000 . Q009 . @000 . 0009
27 . 0009 .Q0oe . 0000 . 0000 . 0000 . 9009
28 . 2000 . 0000 . 0000 . Q000 . 0000 . 0000
29 . 0000 . 0000 . 9000 . 9000 . 0000 . 0000
39 ~of . OR339 -28.2147 -. 98467 . 0000 . Q000 . @000
34 2% .3000 . 9000 . 0000 . 0000 ~,3310 . 0000
ae . 6000 . 9000 . 0000 . 0000 . 9000 .QG0e
a3 L7PE3E~L 4 .AR200E-i0 .4?44E ~i1 @@@@E+@0 .@OVOE+2Q .3164E-114
34 . @200 . 0000 . 0000 .9000 . 0000 . @000
39 . Q000 . 0000 . 0000 . 0000 . 0000 . 0000
34 . 0000 . 9000 . 0000 . 0000 . 0009 . G000
37 . 0000 .0000 . 0000 . 0000 . 0000 . 0000
a8 ~18.1i808 7.24R6 8.8178 . 0000 . @000 .000¢
3% .BOQOE+0D .61B6E~1 4 .3B7OE-41 . QBOOE+00 . @OORE+00 . Q0QRE+00
4@ . 0000 . 0000 . 9200 . 0000 . 9000 . Q000
41 . 0004 . 0000 . 0000 . 0000 . 0000 . 0000
42 . 0090 . @000 . 0000 . 0000 . 0000 . 0000
43 ~. 0635 3.5849 L6921 . 0000 . 9000 . @000
44 . QVOGE+0Q . @OGOE+00 L1495E~-44 - {i39E-1i . QQQOE+0Q . GOAOE+2D
45 . @000 . 0000 . 0000 .90000 . 0000 . 0000
44 .9000 . @000 . 0000 . 9000 L0000 . 0000
47 . 0000 . 0000 . 0000 . 0000 . 0000 . Q000
48 7.0273 32.ae952 3. 3465 . 0000 . 0000 . 0G0
49 T36EE-11 C4796E-14 2212E~10 - {60BE~i{ -~ .33P3E~14 ~.5140E-%4
5@ . Q000 . 2000 . @000 . 0000 . 9000 . 0000
Oi . 0000 . 8200 L0000 . @000 . 0000 . 0000
5 . 0000 .00%0 . 0000 . @000 . @000 . 0000
53 5.7590 23. 1625 1¢.8760 . 0000 .9900 . 0020
59 . 0300 . 9000 . @00 . @000 . @090 . 0002
7 . 0000 . 6000 . 0000 . 0020 . 0000 . 0000
57 . 0000 . 0000 . 0006 . 0000 . 0000 . 0000
59 .@000E+00 .BOGOE+RQ - P4YAE-14 .QOOQE+QO - J7IGE-14§ .@000E+G0
1% . 0200 . 0000 . @020 . $000 . 0000 . 9000
&e . 0000 . 0000 . @000 . 0000 . @000 . G000



SITE L VLA L RIS LI L

ME DHU FRULLY

REACTIONS

LOAD CONDITION

iiz2
ii4
iigy
1is
iig
ii9
iet
iz2e
ias
127
189
131
i3z
i34
i36
i3g
i40
144

FiX)
. 0000
. 0000
. @000
. @000
L3243
. 0000
. Q000
. 33532
. 0000
. 0000
. 0000
. 0000
. 2200
. Q000
. 0000

. 0DOOE+00

ie

2.
7.
~-i7.

~47 .
~17.
S
-37.
~i7.
~18
~I307%.
=il
~17.
.2988E~14

. @000
. 6000
. 8000
. 0000
. 8000
. 0000
. 0000
. 0000
. 0000
.¢000
. 0000
. @000
. 0000
. @000
. 0000
L5308
5807
39469
5000
. 0000
5000
2000
5000
5000
Hooe
J000
5000
geoo
5000

. 0000
. 0000
. 0000
. 0000
. 9000

i

A NTD APPLIED

- FORCES

FOY)

. 0200

. @000

. @8d¢

. 0000
-7 . 2403
. 0000

. 0000
~-10.1043
. 0000

. 0000

. 0000

. 2000

. @000

. 8000

. 000D
@9@@E+@@
. €000

. 000

. 0000

. @000

. 0000

. 0009

. 0000
.0000

. 0000

. 0000

. 0000

. 0000

. 0000

. 0000

. @000
£8. 47963
23.5549
-1 .B372
. 8000

. 0000
L0000

. 9000

. 0000

. 0000

. 0000

. 0000

. 2000

. @000
.0000

- . 2354E~ 14
. 0000

. 0000

. 0000

. 9009

. Q000

 HIE

3

FROGRAM: SAF?Q/FILE :vrodaq. SOL

FORCES

"FUOAND MOMENTS "M

F{Z)

. 0200

. 0000

. 0000

. 0000
6.8684
. 0000

. 6000
3.4737
. 0000

. 9000
.0000

. 0000
.0000

. 0000

. 0000
~.$104E-4i4
.@000
. 0000
. 0000
. 0000

. 0000

. 9000

. 0000

. 0000

. 0000

. 0000

. 0000

. 0009

. 0e00

. 6200

. 9000
i4.5829
15.8374
46.0867
. 9000

. 0000

. 0000

. 0000

. 6000
000

. 0000
. 0000

. @000

. 0000

. 2000
@0@@E+@0
. 2000
. 0000

. 0000
L0020

. 0000

MOX)
.0e00
. 0000
. 8000
. 0009
. @000
. 9000
L0000
. @000
. 0000
. 9000
. 0000
L0000
. 0000
. @20
. 0000
.@OQOLE+00
. 2000
. 0000
. 0000
L0000
. @000
. 0000
. 0000
. 0000
. 0000
. @000
. 0000
. 000¢
. 0000
. 0000
. 0000
. 9000
. 0000
. 0000
. 9000
. 0000
. 0000
. 0000
. 0000
L0000
. 0000
. 0000
. 0000
. @009
. 0000
 1409E~- is
. 8000
. 0000
. 8000
. Q008
. 9000

MCY)
. 0000
. @399
.0¢00
. Q000
.0000
. 9000
. 0000
. 0000
. 9000
. 0000
. 0000
. 0%00
. 0000
. 0000
. 0000
. QQQOE+0O
. 0000
. 0000
. 0060
. 0000
. 0000
. 0000
. 0000
. Q000
. 00060
. 0000
. 0009
. @000
. 0000
. G000
. 0008
.0e00
. 0000
. 9000
. 0000
. 0000
. 0000
.0e00
. @000
. 0000
. 0000
. 0000
. 9000
. 0000
. 0000
.QRQIE+0D
. @000
.000¢
. 0000
. 0000
. 0000

ML{Z)
.0000
.0000
.05
. 9000
0000
. 000e
L0000
L0000
. 0000
. 0080
. 8000
L0600
.¢eed
. Q009
. 006G
.0000E+00
. 0009
. 0000
. 0000
. 0299
Q000
. @008
. 0000
L0000
. 9000
. G099
. 0000
Q300
. 0000
.Q00s
. 0000
. 0000
. 0000
. 9000
. 0000
. D000
. 0009
. 0000
. 2000
. 0000
.0000
. 0000
. 0000
. Q@60
.0000
@@@@F+@@
. 8000
.00
. 0000
. 0000
. Q000



UNLVERSIDADE DE SAD FAULD

REACTIONS

L.OALl CONDITION

JOINT
143
145
147
149
1954
i53
155
154
159
ise
1461
.32
143
164
167
149
ize
174
173
2ig
318
418
5ig
418
718
8i8
204
P05
P06

1004
ieoz
iee3
ieé4
ioad
ieos
i19ie
jeig
i9i4
ie1s
iesz
iei9
jo2e
jedi
ie2e
1024
foad
ieas
iea7
ioe8
ie29
jo3e

F{X)

. 0000

. 0060

. 0000

. @009
.0000

. 9000

. 0000
0000

. 0030

. 0000

. 0000
L0000
~17 . 5000
. 0000

. 0000

. 0020

. 0000

. 0000
L0000
2. 1353
3.5748
i1.3957
i6. 0685
igq.621i3
83 . 04664
15.8957
. 0000
. 0000
. 8584
. @000
. 0000
-4 .333¢%
. 0000

. 0000
~9.3821
. 0000

. G000
~26 . 4986

. QOOOE+00

. @000
21 .9000

. Q00GE+30

. 8000
. Q000
21 .9000
. 0200
. 0000
. 0009
. 0002
. 9000
-e3.97R8

1

A ND

"

AP PL

I ED

FAGE

?

FROGRAM : SAFP@/FILE :roday. SOL.

FORCES

FORCES “F' AND MOMENTS "M

FCYs

. 0000

. 8000

. 0000

. 90009

. 0000

. 0009
.0000

. 0006
.0000

. @000

. 0000

. 0000

. 0000

. @000

. 0000

. 9009

. 0000

. 0000

. 0000
B.2654
8.5744
~3.46321
L6716
~-2.3961
. 8458
4454
. 0000
. 0000
L2381
. @000
.9000
~-. 7037
. 0000

. 0000
2.92i05
. 0000

. 0000
-1.7916

.QOROE+00

. 9000
. @800

. @OOOE+0Q

.0000
. 0000
. 0000
. @000
. 0000
.000¢
. 000
. @900
L8421

Fe2Z)

. 9000
L0000
.@000

. 0000

. 0000

. 0000

. 0000

. 0000

. 0000

. 0000

. 0000

. @000

. 0000

. 0000

. 0000

. @000

. 0000

. 0200

. 0000
~&.4793
L1681
LP764
~7 . 5473
6.4700
1.9146
L4250
. 0000
. @000
~. 4345
L9000
.00

~. 8815

. 9000

. 0000
~4.33114

. 0000
.9000

. 3043

-, 3BG7E-14
. 0009

. Q000

-, L478BE~-14§
. 0000

. 0000

. 0000

. 0000

. 0900

. 0000

. 9000

. @000
.743%9

M{X}
. 0200
. @006
. 9000
. 9000
. 0000
. 0080
. @000
. 0000
. 0000
. 0000
. 0000
. 0000
.0000
. 9000
L9000
. 0002
. 2000
. 0000
. @000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. B00e
. 0000
. 000
. 0000
. Q0¢0
. 000
. 0000
. 0000
. 9000
. 9000
. 0000
. 0000
Q000
. Q000E+Q0Q
. 0000
. 0000
. QOCOE+00
. 0000
. 0000
. 0000
.9006e
. 0000
. 0900
. 0000
. 0090
L8200

H{Y)
. 0000
. 0009
. 0000
. 900
. 0000
. 2009
. 0000
. 0000
. %000
. 00009
. 0002
. 0009
. @000
. @090
~.3310
. 0008
. 0000
. 0000
. 0000
. 0000
L0000
. @e00
. e000
. 0000
. 9000
. @000
. 0000
. @000
. 9000
. 000G
. 0000
.000e
. 0000
. 0000
. 0000
. 0000
. 0000
. 9000
.Q00RE+00Q
. 0000
-, 3310
. Q0OOE+20O
.000e0
. 0090
-.331e¢
. 000¢
. 0000
. 9000
.eee0
. 2000
. 0000

M{Z)
. 0000
. 0006
. 0000
. 0000
. 900
. G000
. 0000
. 0000
. 9000
. 0000
. G000
. @000
. 9000
. 0000
. 9000
. 0e00
.0000
. Q06
. 0000
. 0000
. 0000
. 0000
. 0000
. @290
. G000
. 0000
. 0000
. @200
. 0002
. @000
. Q000
. 0000
. 3000
. 0009
. 0000
. 0009
. 0000
00e9

. GOOOE+00

. 9000
. 0000
. QO0RE+00
. 0000
. 000
. 0000
. 0060
. 0000
. 000
. 00060
. 0000
. 0000



MITLVEMSDLRBFLUE L DFHU P HULLY Atk ie

FROGRAM: SAPPO/FILE :rodag. S0L

REACTIORNS ANTD AFPPLIERH FORCES

LODAD CONDITION i - FORCES "F" AND MOMENTS "M"

JOINT F XD FOYd F{Z) MOX) MCY D M)
1931 21.9000 . 0000 . 000D . 0000 -.3310 . 98009
iele .@0oe . @000 . 0000 . 0009 .@Q00 L9000
1933 - . i903E-10 ~.14i86E-i0 LAL73E-S0 .QRQOE+0O .GO00E+00 .Q000E+00
19034 . 8809 L0000 .0000 . 0000 . 9000 . Q000
ie35 . @000 . 0000 . @000 . 0000 . 0009 . 0099
1036 . 0000 . 0000 . 9000 . 0008 . 0000 . Q000
1937 . 0000 . 0009 . 0000 . 000Q . 0000 . 0000
ieas -6, 8108 ie.2740 -. 1958 . 0000 . 0009 . 0000
1039 .@789E~14 - . 3047E-ii -~ 144%9E-14 .QOGOE+00 . QO0QE+Q0 . OR0OE+0Q
ie40 . Q000 . Q000 . 0000 . 0000 . 0000 . 0002
iead . 0000 . G008 . 0000 . 0000 . 0000 . 0000
iga2 . 8000 . 0000 . Q000 . 0200 . 000% .0000
1043 .98146 2.7326 ~6.0519 . 0000 . @000 . 0000
1044 Liei9E-id CiGeekE-11 . QRAOE+Q0O .QOGRE+00Q .QQYOE+0Q Li448E~414
ie4s . 0000 . 0000 . 0000 . 0000 . @000 . 0000
1944 . 0G0 . 0000 . @000 . 0000 . 0000 . 9000
ie47 . 0000 . 0000 . Q009 . 0000 .00 . 0300
iea8 17.435%5 3.7785 2.3494 . 2000 . 0000 . 9009
1049 -~ 6674E~41 ~ 3QB3E~-1i -~ 1258E-0Y - .P474E-ii -~ 4032F-i4 .O0QBE+QD
iese . 0200 . 0G0 . @00 L9000 . @00 . @900
1054 L0000 .0000 . 0000 . Q000 . 0000 . 0000
iesSe . 9009 . 0000 . 0000 . 0900 . 9000 . 0000
iess ig.nees i.3933 4.9808 . 0000 .9e00 . 0000
105% . 00006 . @000 . 900 . 9o¢e . 0000 . Q000
1856 . 0000 .0000 . 0000 . @009 . 0000 . 0000
ios7r . 0000 . 0000 . 0000 . 6200 . 0000 . @00
1059 ~ .3Bi66E-4f -~ 4030E-1i4 .S106E-41 - 1879E-11 .QOORE+00 - . 14/0E~14
1040 . 0000 . 0000 . 0000 . 0000 . Q090 . G000
ies2 . 0060 .000¢ . 0000 . Q000 . 0000 . @000
1043 . 2000 . 0G0 . 9000 . 0000 .0%09 . 9000
1064 .B200 . 0000 . Beo0 . 0009 . 0000 . 0800
10465 .000d . 0009 . 0000 .e00Q . 0000 . 0000
1064 . 4000 . 0000 . 0000 . 0000 . @000 . 0000
ies7 . 4245 3.1305 2.8400 . 0000 . 9000 . @000
10468 . 9000 . 0000 . 0000 . 0000 . 0000 . 0000
1069 . 0000 . 0000 . 0000 . 0000 . 0000 . 000
je7o -2 .8674 2.93%1 .P644 . 0000 . QQ00 . @000
ie73 . 0000 . 0000 . @000 . @G0 . 0000 . 2000
iez4 . 0000 .0000 . 0000 . 0000 . 0000 . 0000
ie7s . 0000 . 0000 . 0000 . 0000 . 0020 . 0Q00
te78 . 0000 . 0000 . 0000 . 0000 .0000 . 0000
io8¢ . 0000 . 0000 2000 . @000 . 0000 . 0000
1081 . 9000 . 9000 . 0000 . 9000 . 0000 . 0000
iesa L0000 . 0009 . 0000 . 2000 . D00 . @00
jea4 . 0000 .9000 . @000 . 9000 .0000 . 0000
1085 . 9600 . 0000 . 0600 . 0000 . 0060 . 000
jes”r . 0200 . 0200 .2000 . 0000 . 0000 . 0000
ie88 . 0000 . 0000 .0¢0e . 0009 . 0000 . @000
ieay . 0000 . 0000 . 0000 . 0000 . 0009 . @000
jova . 9000 . 9000 . 0000 .080e . 0000 .9ee0

io%4 . 9000 . 0000 . 0600 . Q000 . 9000 . 90000



WINLVERDLUMING DR 99U FAHULY FrRbE 11

FROGRAM : SAFFO/FILE :rodag. S0L

REACTIONS A ND AFPLIETD FOROCES
L.OAD CONDITION i - FORCES "F" AND MOMENTS “H"

JOINT F(X? FOY) F{Z) H{X) MCY? M{Z)
195 .0000 . 9000 . @000 . @000 . 0000 .@086d
1094 .0000 . G000 . 0000 . 6200 . 0000 . 9000
1098 . 9600 .0000 . 000% . 0000 . 0000 . @000
iiee¢ . 9000 . Q000 . 0000 . 0090 . D000 . @000
1101 . 0000 . 0008 . 0000 . 0000 . 9000 L9000
iiel . 0000 . 0000 . 9000 . 0000 . 0900 . Bo0e
ii04 . 0000 . 9000 .0000 . 9000 . 0000 . 0000
iies . 0000 . 0006 . @000 . 0009 . @000 . @900
jies . 0000 . 0000 . 9000 . @000 . 0000 . 0000
iiie 7.3875 i.38e7 2.4432 . 0000 . 9000 .0Q0¢
iiid £23. 35882 .3738 8.a83%7 . 0000 . 0000 . 0000
iiig 2a . 0516 -2 . 0078 - . 3387 . 3600 . 00060 . G000
ii1i4 ~-17.5000 . 0000 .00 . 0000 . 9000 . 0000
1163 . 9000 . @000 . 0000 . 0000 . @000 . 0000
1114 -17 . 5900 .00 . 0000 . 0000 . @000 . 9009
iii8 ~4i7 . 5000 . 0000 . Q000 L8000 L0000 .20
1119 ~i7 .5000 . 0000 . @000 . 0008 . @000 . 0000
1ias =17 .500¢ . 0000 . 9000 . 9200 .0000 D000
ii2g -i7 .5000 .0000 . 6000 . 0000 . 0000 . @000
iias ~17 . 5000 . @20 . @000 . 9000 . 9090 .@0%0
1126 . 0000 . @000 . 0000 . 0000 . @000 . 0000
iiar ~17 . 5009 . 0000 . 000¢ . 0000 . 0000 . @000
iige ~17.5000 . 0000 . 0000 . 9000 . 0000 . 0089
1431 ~17 .5000 .00 . 0000 . 9200 . @000 . @00
1138 - . 1i295E-1i -~ . B200&E-ii L343%9E-41 - . 1023E-414 .QQ0E+00 .000OE+00
1134 .0000 . @000 . 0060 . 0000 . @000 . 0000
1134 . 0000 . ¢000 . 0000 L0000 . 0000 .90
1138 . 0200 . 0000 . 0000 . 0000 .0000 L0000
iise . 0000 .9000 . 9000 . 0000 . @000 . 0000
ii4i . 0000 . 0000 . 0009 .@e900 . 0000 Qo9
1i43 . 0000 . 0000 .$0009 . 0000 . 0000 . 0000
1145 . 0000 . 0000 . D000 . 0000 . 9000 . 0800
ii47 .0000 . 0000 . 0000 . 0000 . 0000 . 8000
ii4% . 0000 . 0000 . 9000 . Q000 . @009 . 000D
14514 . 0000 . 0000 . 0000 . 8000 . @000 . 0000
1153 . 0000 . 000 . @000 . @200 . @000 . @000
5455 . 000 . 0000 . 0000 . @000 . 0000 . @000
1156 . 2000 . 0000 . @000 . 0e0 . @000 . @000
1159 .Q00¢ . 0008 . 0000 . 0000 . 0000 . 0000
ii16@ , 0000 . 0000 .000¢ . 0000 .0eoe . @00
1161 . 0000 . @000 . 9000 . 0000 .2000 . 0009
ite2 . 9000 . 0000 . @000 .00 .0000 . 0000
1163 ~i7.5000 . Q000 . 0000 . 9000 . @000 . 0000
iis4 .60 L0000 . 0000 . 000e . 2000 . @S0
1167 21 .9000 . 0000 . 0000 . 0000 -.33i¢ . 0000
1ié?9 . 0000 . @000 . 0000 . 9000 . @000 . 0000
iize . @000 . 0000 . 0000 . 0000 . 0000 . 0000
ii74 . 0000 . Q000 .9000 . Q000 .9000 .0800
1173 . @000 . 0900 .000¢ . 0000 .000d . D009
i2is 7 .2809% ~. 4774 -3 . 3834 L0009 . 0000 . pe0d

1318 13.4148 ~1.8129 ~1i.6344 . @000 . Q000 . 8000




INLYELROLMNHLE UE DU PHULLY

REALCTIONS

LOADl CONDITION

JOINT
1448
1518
1648
i7ig
igig
i9e4
1905
1964

TOTAL.

FeX)

30 .2438
35.7737
3%.972¢
24 . 6423
8.8428

. 0000

. 0000
~16.87357

7HA2E-10

AND

FORCES

FLY?
~3.1766
~i9.5461
~1&. 4424
—ig. 8587
~.Bi74

. 0009

. 0000

-7 . 8434

LO784E-1¢

HFII

AFPLIETD

FZ)
~2.8493
-4 67462

2.4349
- . 2853
&.1895

. 0000

. 0000

L4794

LPIA37E~10

FAWLE 1l

FROGRAM : SAF?O/FILE :vodaq. S0L

FORCETS

AND MOMENTS “'#"

M{X)
. @000
. 0090
. 0000
. Q000
. 0000
. 900e
.0000
. 0000

~.iR24iE~10

MCY?)
. 0000
. @000
. 0000
. Q00¢
.0000
. 0000
. 0000
, @000

-, RHABE+Q4

M{Z}
. 0200
el
. @000
. 0000
. 0000
. 6009
.0000
.00

-, 183BE~10







tE5EE5%S $EEESEBBEY 333 %33 :3: 323 % 5 3 $444%%%
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B% % $4 % 4 b% $% $% $%
5% L3 % 4 £% 4 $4 % $4
$455544¢ 55545955 SR8 05%% 5555 BHSE b %
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555555594 % $% % $55545554¢% SEESESEEEE
$EE$55%% £ 3 $4 $4 59556545 $5$554%

STRUCTURAL ANALYSIS FROGRAMS

VERSION 5.3

Copyright (L) 19781988
EbWaRD L. WILSON
All rights reserved



UNIVERSIDADE INE SAL FAULD

S HE L L

ELEMENT ID
L.O0AD
CONE JOINT
1

4
3
i
[

ELEMENT I
LOAD

COND
i

JOINT

Go4
b
4

)

ELEMENT ID

LOAL

COND JOINT
i

[Sr Rl R

ELEMENT ID
LOAD
COND

i

SJOIRT

205
ya ]
5
&

ELEMENT ID
L.OAD
COND

i

SOINT

ie
i
704
205

ELEHMENT ID
L.OAD

COND JOINT
i

ig

i4

205

P04

E

i

é

FaR

F{L)

=i
.ie9
@76
~. @13

FeZ?

1.47%9
1.366
-.141%
-. 045

FeZ)

.994
. 643
.04i3
-.7950

FOZ)

. 069
~.547
-. 158

L5636

FO2D

LGS
.618
.ea?
-.800

FOZ)

. 923
. G009
- . &35

LEMERNT Al SISk T
F{X) F{Y)
-.132 ~g . 525
2.745 ~1.733
-1.1e9 754
~-1.350¢4 3.543
FiX) FOY)

i.s9e -4 .7e4 "
2.887 - . 357
~-2.831 2.788
~1.%48 -.476
F(X) FEY)
1.573 3.875
-2 . 240 5.9635
i.904 -3.543
~. 838 ~& . @P7
F{xX) FOY)
2.8i4 .87
.43e Li3e
~2.370 -i.272
-. 854 1.ie5
F{X) FCY)
-, 748 -4 . 574
8.4413 -3, 932
-& . 389 4.405
—-1 .@8& 6461
F{X) Foys
i4.138 &, 54
2.749 i46.886¢
-4 4619 -& . 871
~ig. 288 -7 .3714

CAig

FAGE i
FROGRAM : SAF?O/FILE . vradaq.FEF

CES
MOX) MY) M(Z}
1.093 -. 194 -. 4689
- 758 . 439 - . B43
. 399 L3414 77
449 -.97¢ PTG
M{X) M{Y) MOZD
1.376 ~3.3ia -~ . o8B0
3.944 -4, 149 -.81i%
-1.2364 ~.334 754
i.419 L4879 -1.781
M{X) H{Y?) MCZ)
~1.48¢26 1.3%96 2.992
148 i.erd -2.24i7
-, 419 .070 - I7S
. 0G0 .Q0e .00
M{X) MCY) MOz
i.538 ~3.770 3.9056
-. 997 -2, 359 -1.8%4
ARG ~2.014 - . 349
~-.i4g ~-1.983 2.217
MOX) MCY)D M{Z)
i.4914 -5 .45@ -5 . 958
Le5S -2 . 857 - 263
-1 .845 3.413 3.987
~4 . 5648 4.16@ 2.893
MOIX) MCY) M{Z)
460 -2, 314 99 . 4674
. 488 ~2.379 -~43 . @37
~-.804 9.739 ~4 , 53¢
. 097 2,359 i.8%4



UNIVERSIDADE DE SA0 FAULD

= Hf R . s
ELEMENT ID
LDAL
COND JOINT
i
ig
i67
14
14
ELEMENT ID
L.0AD
COND JOINT
i
i
i7
ié
ie
ELEMENT ID
LODAD
COND JOINT
i
i7
i9
ig
&7
ELEMENT IR
LOAD
COND JOINT
i
21
28
i3
i7
ELEMENT ID
LOAD
COND JOINT
i
22
24
i7
i9
ELEMENT ID
LOAD
COND JOINT
i
i%
ol

i
2i

FROGRAM : SAF?@/FILE .

ELEMERNT JOINT PR R TS
?‘ ___________________________________

FOXD FLYs FCZ) M{X)
-5.835 ~3.873 - . 401 i.egé
i9.194 19.477 i .18

~37 . 193 = EN, e . 000 . 000

3.834 59.627 ~.316 ~. 488

8 eSS 0TS G40n 4400 SHE HTe 100G P09 Gt SR BILE S bhek b co0t 3000 S0R) IHH PRI dEed AN SR80 300 Dok Sinp vy et

F{X3 FOY) FOZ) M{X)
~1.459 i.e32 .Bb4 L9190

&.294 ~4 . 433 .36 ~1.6682
~& . 885 5.348 . 098 -. 905

i.35¢ ~1. 9467 ~. 699 -2.783

9 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

FOXs FOYs FZo MOX)
2.282 8.93% — . (RBE .837
34.979 -3.4672 944 -1.173

~18.647 .2450 . @49 .84
-19.1%4 ~5&.477 - 717 -.18¢
i@ mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

F{X) FOY) F{ZD MOX)
-.754 2.3%94 - 075 QL7
2.203 .43 C2ed -, 93¢
~. 705 i.44g .961 RB74

~. 784 -4, 409 -.i92 .149
et T ———

FOX) FOYD F(Z) M{X)
9.433 2.152 . 088 - 065
8.53% ~5.726 1.014 ~. 044

-8.493 -. 097 ~. 154 .&77
-3.4679 3.672 - P44 i.i73
BB o v o et i ettt s b e 2o s e

F{x) FOY) F{Z MOX)
-, 43 219 -. 130 . 067
-, 374 .RE7 945 .B98
i.4¢%e i.is2 .00 . 000
-. 673 -1 .838 . 985 -, 10}

MOY)

&.405
i A

. @00
2.379

MCY)

73}
.418
2.04686
i.158

M{Y)

i.487
i.643
i.605

. 588

MY

- ¥4
. 864
= 7
~1.088

MY

3.e17
4,474
~-.810
-1.374

MY

1. g
. 24854
. 000
156

FAGE &
rodaq. FEF

M(Z)

—~EiF . S8
2@ .724
wi . 452

~3.445

Moz

~e . 945
3. 4660
5.045
6.1%¢

M{Z)

i3.822
~17 .46308
~56. 708
£ . 724

M2

4. 9252
- . 443
-.370
-2.139

M(Z)

5.200
~7 . A95
~45. 342
i7.638

MOZ)

i.9%54
-, 397
—-5.040

i.481



UNIVERSIDADE DE SAQ FAULD

5 RieliE Ik Hk
ELEMENT ID
LOAD
COND JOINT
i
29
25
21
21
ELEMENT ID
L.OAD
COND JOINT
i
et
27
25
24
ELEMENT ID
LOAD
COND JOINT
i
27
28
23
aa
ELEMENT ID
L.oal
COND JOINT
i
28
29
2c
24
ELEMENT ID
LOAD
COND JOINT
i
29
34
z4
24
ELEMENT ID
l.0AD
COND JOINT
i
89
39

31
34

ELEMENT J0OINT
13 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FY) F(Z)

 Béé . 390 - @05

- 9B - 092 -. 043
366 ~.010 . 000

199 ~. 288 0L

54 Pt bt e e s s TAsA ST $441 4545 1o free e vaee T Soen O B £k 4okt i bree sevt PSS e
F{X) FCY) F(z)

- RRA 992 436

~. 780 014 - . 039
984 092 043

983 -1.0%8 -.110@

B5
F(X3 FeYs F(Z)

494 i .506 -. 002
L.763 524 - 299

- . 654 ~ . 348 082
-1.608 ~1.686 R19

16 b bt Tere beee pUAS Bih RdRe PAR LERS vt fonk ba4n TR EBS VR Sabu BN Bl FHIE LHH Wb dbd Mad aesd sed sona Satn
F(X) FY) F(z)

3. 485 ~1.585 432
~.784 -5 339 .483

~& ., 833 ~1 . 069 ~. 518
3,523 7933 ~. 104

17 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FOY) Fz)
~7.533 ~4.418 i. 658

-9 . 695 6. 624 -, 741
9.77%  ~11.76% . 000

7. 449 9.579 ~. 914

3'8 +s S040 A v omte 44t Sk ooy i TR BT AETY 8087 FAeS B8 F44s Adak i Peen ere Srad n mnh Bove dunt Sene Rop
F(X) FY) Fez)

-2 . Be4 4.021 -~ . 386
w47 . 778 2.4603 - 354
19,195 -1.887 L0090

19 . 801 ~5.397 744

FAGE 3
FROGRAM : SAFPQ/FILE :rodaq. FEF

FORCES

MOX) MCY) M(Z}
134 .i3e i.eig

. 933 - . 024 ~. 850

. 008 . 000 -i.e83
~. Q74 -, @51 -5
M{X) MCYD MOZ)
.913 .e8g 293
~. 444 Le25 .938
~. 053 . oR4 . 059
~ . 934 = S -1i.194%
MEXD M{Y) MOZ)
. 406 .32 1.676
- . B&S .41 - G347
L4624 - . 409 ~3.439
- 205 ~§.296 2.31¢
MOX) MY MCZY
~. 714 3.623 -4 795
~-. 385 7.77¢2 3.205
1.700 ~2.728 ~3.947
2.848 ~3.978 6. 654
MOX) MOY) M(Z)
-3, 038 3.3%50 ~3.4%94
L9814 3.943 2.4655
000 . 000 ~7 . 426
-2 . 203 -.839 8.2484
M{X) M{Y ) H{Z)
-.B8%91 1.703 ~55 . 500
i.926 . B84 58. 155
. 800 . 000 —-17.544
-, 384 ~4 . 244 i4.88%



UNIVERSIDADE DE $40 FAULD FAGE 4
FROGRAM : SAF9Q/FIILE . rodag . FEF

S HE L L B EE BT W LR T O R e
ELEMENT IR 49 o« e e
LOAD
COND JOINT F X FeY) F(Z) M{X) MUY M(Z)
§
33 493 998 -. 594 ~. 238 .580 384
34 - BL7 . 280 183 -, 476 473 261
169 . 301 447 106 - Q6B . 033 - 162
32 - 277 -1 . 425 - 094 - . 627 ~. 242 ~. 079
ELEMENT TN B0 oo o e
LOAD
COND JOINT F(X) FOY) F(Z) M{X) MCY) M(Z)
{
34 ~ . 044 - 977 -.i02 099 ~ . 497 .39
26 ~ . 236 ~1 . 348 .008 ~. 489 - . 294 ~. 601
38 477 1.095 ~. @75 485 - . 045 LG4
c ~ . 200 L334 169 441 . 287 ~. 440
ELEMENT ID  2i s
LOAD
CONX JOTNT F(X) FLY) F(zZ) MOX) MY M(Z)
i
34 .ege 796 -~ 096 297 .20% - 407
35 - 748 . 086 .24 - 345 ~. 168 L0463
26 460 . 356 ~.144 474 .eip .398
27 L0014 ~1.238 816 - 197 - . 400 - 944
ELEMENT ID  BE oo o e
L.OAT
COND JOINT FOX) FOYD F(Z) M{X) MCY) M{Z)
4
3% - . 075 L B6S 249 -.138 666 ~i.07%
34 427 ~-. @47 ~. 506 -, 928 635 2.288
2y . BEY -.283 - 475 235 068 -2 . 569
28 - . 340 045 L0382 ~1i.4214 ~. 639 1.666
ELEMENT II B3 e oo e
L.OAD
CONI JDINT F X FeY) Fez) M(X) MCY) M(Z)
i
34 ~. 408 ~. 748 454 ~1.647 ~. 020 ~8. 482
37 . 287 -6 . 254 ~1.000 3.328 - 475 2. 025
28 ~4.907 .938 135 2.704 ~2.574 3.676
2y 4.728 6.034 748 4.572 -5, 125 L. 695
ELEMENT ID 84 oo e
L.DAD
COND JOINT F(X) FOY) F(z) (XD HOY) MIZ)
i
37 ~3.577 17.920 -1 . 444 -4, 204 - . 837 ~B . 675
38 ~14.984 13.194 3.636 4.273 2.378 .54
29 24.813 ~ . 295 ~2. 464 i.661 ~7 . 700 54.094

30 ~4 . 252 -30.818 249 - . 004 AR ~58 {55



UNIVERSIDGIE IE SAD FAULD

SHE L L
ELEMENT ID
LOAD
COND JOINT
i
3%
34
33
33
ELEMENT TID
LOAD
CONIY JOINT
i
39
40
324
as
ELEMENT ID
LOAD
COND JOINT
i
40
445
35
34
ELEMENT ID
LOan
CONDY UDINT
i
41
42
36
37
ELEMENT ID
Loan
COND JDINT
i
4z
43
37
a8
ELEMENT ID
LOAD
CONE JOINT
i
44
45
39

49

ELEMENT JOINT
EE-"J ________________________________
F{X) FOY) F(zZ)

- . 363 342 088

. 491 - 425 i.605
249 464 -1 . 463

585 ~. 181 - . 230

eé mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FeY) F(z)

-4 . 625 2,936 i 785
815 ~1.443 i.224

447 ~.374 ~.589

. 342 ~i. 449 B. 154

B
FOX) FY) F(Z)

~1. 180 5. 267 ~3.870

~. 408 ~1. 408 R.887

476 797 -2, 424

8e7 ~4. 454 3. 407

ES mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F (X FOY) F(Z)

697 5. 964 -6.988
~1.329 1.026 3.270

= 5. 282 ~3. 455
1.458  -i2. 244 7.473

29 _____________________________
F(X) FOY) Fz)

B84 3. 688 ~3. 478
-.949 1.766 3. 085
1.832 543 ~4. 729
~1.497 ~5. 931 5.188

3@ S48 4905 SALS LSS e LRt St i Y dens ek e AR S0 Sae0 Mk Sbek sere s s OB RS0 S4ie o Fert e sete
F (X F(Y) F(Z)

~. 434 4.289 ~B . 366
~1.098 -. 500 875
413 663 ~1.P63
1.118 ~4.791 B 755

FAGE

o

FROGRAM : S4F9@/FILE . vroday. FEF

FORCES

F(X)

gt L
~-§.631
4.3828

.35

MOX3

ok I <
2.8ir7
i1.74i4
-4 915

M(X)

-7 .09%
?.954
9.447

~1i.502

M{X)

~i4.758
14.5414
i4.071
~14 . 5ep

M{X)

~8. 400
~3.0460
15 . 380
-4 . 273

X

-3. 826
i.1%e
i.388
-. 983

M{Y)

-2 . 688
~a. 168
3.435

L3414

MCY)

. 233
4.478
2.218

-3. 40%

M{Y)

- PR5
7.8i4
2.905
-5.234

MCY)

-2.759
9.304
4.619

-2 . 258

M{Y)

-5 . B97
-~ 442
3.269

~-2.378

M{Y)

CE8S
978
979
538

G b

M(Z)

~1.4314
87y
i.94%
~.10¢

M2}

-1.653

1.237
—Ho S RES
-1.329

MiZ)

-1.584
3.179
2.342

-1.846

MCZ)

~3. 835
2,564
7. 901

-9.712

MOZ)

784
-3, 899
i@ 348
=& . 754

M{Z)

QR4
3. 1414
.256
~3.36%



JNIVERSIDALE DE S40 FAULD

S HEIL L
ELEMENT In
Laan
COND JOINT
i
4%
44
40
41
ELEMENT ID
i.0al
CORD JOINT
i
44
47
4]
az
ELEMENT ID
1.OAD
COND JOINT
i
47
48
4z
43
ELEMENT In
LDAD
COND JOINT
i
49
56
44
45
ELEMENT In
LOAR
COND JOINT
i
56
3
45
44
SLEMENT In
LOAD

COND JOINT
i

54

52

46

47

TN = T M
31 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
FOX) FLY) FeZ)

- . 304 4.764 ~2.490
i.426 ~§.497 -, 939

~. 753 938 ~. 509

~. 349 ~4 . 205 3.837

32 e I M i ShLh paey ass sais wn—um—.mwum—u—mmu—nm—lu
F(X) FOYs F(Z)

770 370 ~1.457

i.348 778 ~1.755

~. B26 ~. 450 864
~1.886 ~. 998 2.049

B e
FX) FOY) Fz)
~.100 -7 . 798 022

~3. 686 9. 624 4.151
2,934 -3 . 450 ~1 . 840

855 1.819 -2.333

34 TR TS IR I AR Lo 0 s b i 3 Bk s e st b 43 58 408 B 20 21 22t et S e
FOX) FeY) F(Z)

- . 259 4.84p L 043
~5.801 R.205 ~.703

5. 106 ~2.178 L339
.344 ~4.869 .353

B e e e e e et i st e e e
FOX) FOY) F(Z)
~.788 2.833 ~. 884

~. 944 ~-.728 ~ . 597
i.057 205 962

642 ~2.309 514

36 T ST e R s e i b e e b e 10 Bk s e 3 e 2 1 i e e s
F(X) F oY) F(Z)

~2. 893 ~5.439 -1 . 662
4.285 ~5.393 - 744

~2. 839 3.436 1.580
1.506 7.096 B3

FAGE &
PRDGRAH:SﬁP?@/FILE:TOdaq.FEF

FORCES

M{X) M{Y) M{Z)
~5.863 -. 293 3. 289
~.348 i.426 i.007
I.263 -.e35 3.697
2.377 ~2.743 -2 . 566
MOX) MY ) M(Z)
293 1.673 2.B76
-1e.727 ~§.94@ -7 762
2.427 -2 .3414 e.béee
&.534 -. 850 9.4603
H{X) MY M{Z)
13.043 2.647 10.492
~§.649 i.640 -6 . 4634
~12.675 -3. 157 -8.949
3.04609 L4462 2.89¢9
MOX) MCY) M{Z)

- 505 ~-. 114 2. 440
754 -i.1i3¢%9 i.3%94
2.433 -2 . 765 ~4 559
2.278 -2.387 .585
MEX) M{Y) M{Zs
4.704 ~3.196 -3 . 347
2,009 -6, 197 6.860
i.834 ~2 . 158 - E5387
-. 315 ~2.003 -. 983
M{X) MLY) M{Z)
é&. 128 -9 .%960 ~2 . 565
i I ~13.447 8.404
370 -1.0%96 -2 . 360
~3.504 ~. 374 2.99¢



UNIVERS ITDALE

S HELL
ELEMENT ID
LOAD
COND JOINT
i
52
53
47
48
ELEMENT ID
LOAD
COND JOINT
i
134
129
138
{34
ELEMENT ID
LOAD
COND JOINT
i
138
134
149
151
ELEMENT 1D
LOAD
COND JOINT
i
129
127
134
136
ELEMENT ID
LOAD
COND JOINT
i
134
§ 36
151
153
ELEMENT ID
L.OAD
COND JOINT
{
Y-V 4
125
134

i38

IE SAD0 FaULD

i ISR = JOINT F
37 i 71 e e s ot n s an $H08 imd S B0t Aann SSR AAS PO BULS BHAD ARS8 S50 L44D MRS 008 G444 bith
Fix? FOY? F(Z)

-7 . B33 -09 . 787 -5 .91ié
~.iid ~-1.8603 ~, 389
-£.748 ~. Q88 710
ie. 743 22.4678 i.396

I e s S
Fx) FOY) FOZD

17 .865 -85 . 986 -.970
~2i.41é 029,404 -i.298
i8. 424 -i7.702 ~.370
~15.074 23. 225 e2.639
S e e L S
FoxO) FLY? FiZs

743 =1 i .i2é
~.876 214 - . 974
-1.888 i.s28 ~. 437
f.824 -, 337 LA04

40 e S A et AL o AL e TS . Sren s s 1008 Thn AR R e e S0 FOPS AT TSRS O P Bane
F{X) FaYs FL2?
13.94% ~24. 074 ~4 553
~135.233 15.97¢6 i.84i1
ie. 574 -16.98@ -5.714
-11.281 B3.976 4.459
il B e~ e s s e R e e R
F{xX) FEY) Fez)
3.379 ~& . 458 ~. 828

-4 . 035 1.8335 2.212

-5 .824 .337 -, 406
~.a3a23 4.284 -.978

AT I o o R o e e D
F{xX) F(Y? F{Z}
1e.6i4 -2, 417 -G3.773
-1, 539 ie. 967 812
7. 857 M AT =& (7.

~-3. 938 23,331 7 .24

I

FAGE 7
FROGRAM : SAFPO/FILE :vodag . FEF

CES
MXo MY M{Z)
2. 797 -9 . 842 -3.348
. 598 “& . @95 2,494
i.217 ~. 416 -5.720
i.5649 ~i.540 6,634
MIX) MCY) M{Z)
~81i.934 -23. 938 - . &77
15.453 63 . 8601 ~7 . A54
42 . 1914 37 .803 ~41 .48
~-29.79% ~30. 4120 287 .ears
M{X) H{Y? MCZ}
-2.4603 1,847 ~& . 951
~.50¢ L6790 6.18%
~i.240 ~.704 5. 674
2.506 Lii3 5.238%
MOX) MY M(Z)
-b7 . 4698 ~9.2e8 -1 .3%946
17 .937 536 . 430 ~13 .70
346 . 424 246 . 845 ~-30.997
~32.1i8 ~28 . 440 259,364
M{X) MOY) ML
~&. 126 2,605 -8 28T
2. 448 4.7¢8 - &7
-2 . 604 -, 343 -53.23%9
~.i7¢ -, 720 7188
M{X) MOY) H(Z)
«55 ., J2é - 704 9.280
?.1i51 44 . 444 ~10. 455
33 .23 23.845 ~-E4 030
~a29 . 998 ~-18 . 268 5. 984



JNIVERSTIDADE [E SAD FAULD FAGE 8
PRDBRAH:SAP?@/FILE:rmdaq.FEF

SHEL L ELEMENT JOINT FORCES
ELEMENT ID A3 et e e e
LOaAD
COND JUDINT FOX) F(Y) F{Z) M{X) M{Y) MeZ)
i
134 4. 459 -13.030 -4 39p ~3. 494 -Y-¥4 -~ . &b
138 - . 3P3 i.054 &2.654 .8i¢ 2.206 ~3. 954
153 .5p3 -4 PR& .78 .i7¢ . 920 -7.i882
155 ~4 459 i6.P60 783 ~8.4183 -5.444 3.837
ELEMENT ID AA o e e e
LOAD
COND JOINT F{X3} FiY)> Fezd Mx) MY} MCZ)
i
i25 S.4465 ~17.99%5 - 319 ~5& . 440 2. 846 5. erg
izg ~-12.244 13.1i1¢ L7823 4.509 54 .937 -8, 187
138 9. 52 -8 . 4560 - . Pge 2. 375 26 . 593 Y
i4¢9 ~3.179 13.334 ~. 123 -24. 879 ~7.75% &. 4653
ELEMENT IDn AT o e et e
LOAD
COND JOINT F{xX) F{Y) F(Z3 M{X) MiY) M(Z)
i
138 -3.704 ~15. 938 ~@. &40 &.445 -4 530 3.4643
149 -4 . 948 7. .30 . 682 & .89 4,803 ~18. 385
i55 4, 8659 ~i46. 2460 -~ . 743 8.183 5,418 -3.837
154 3.e93 24 898 ?.4693 ~28. 4648 -2.375 i4.943
ELEMENT ID G o o et e s e e
LOAD
COND JDINT F(X) F{Y) F(Z) MiX) MY M{Z)
i
154 ~3.093 -4 . 898 -9 . 493 28, 448 2.375 ~-1i4 943
14 ~4 . 743 RBS -2, 973 -1 .87%5 -7 . 452 4,187
159 &. 447 5.779 4. 881 -7 749 3.478 7. B77
161 1.449 i8. aee 7.785 ~-i6 . 554 2.7e2 4 &7Y
ELEMENT ID BT e et o e e
1.0an
COND JDINT F(X) FOY) FeZ) MOX ) MiY) MCZ)
i
15¢ ~&. 447 -5 779 -4 884 7749 -3, 478 -7 .877
isi ~§. 740 - 39 -8, 458 - 774 -9 . 46468 3.86P
160 4,434 2.4543 i.95 ~i . 898 4. 058 4,989
4 3.7y 4.475 5,384 -1.0R26 3.4659 CiRe
LEMENT ID A8 e e e e
LOAD
TORD JOINT F(X) F{Y) FCZo M{X) MCY) M{Z)
i
168 ~4 434 -2.143 -1, G852 i.892 -4 . 058 -4 989
24 -1, 992 i.450 -2 598 -3.580 -& . 584 ~1.784
o 3.448 -. 315 i.494 -1 .831% i.464 5,909

822 o755 778 3.056 2.612 -2, 601 AL Y



INEVERSIDADE DE SAQ FAULD FAGE ?
FROGRAM: SAF9@/FILE :rodag. FEF

o H B I S 1B (BB [R5 A1 HBE I N T FORCES
ELEMENT II AG e e e e
l.OAD
COND JOINT FOX FLY) F(Z) M{X) M{Y?) M)
i
?e ~3. 648 L3415 -1 .4%4 1.834 ~1.496 -3.789
82 ~3. 858 i.8%8 ~§.804 ~2.449 R - 1] 2. 944
89 3.303 -1.345 i.292 ~3.0014 -.70% o9.4689
&3 3,624 -. 827 2.003 2.204 ~-. 150 ~h. 974
ELEMENT ID GO et
L.OaD
COND JOINT F{X}) FA{Y) FCZ) H{X) MCY) M(Z)
i
89 ~3. 303 i.345 -5 . 298 3.004 L7095 -3.48%
63 ~3.03% 1.186 ~1.313 -5.4137 L9464 4.3588
88 2.677 —-5i.98%9 . 745 ~1.4467 - . 985 S.1614
a3 3.645 ~-. 603 i.841 4.3882 6.0782 ~3.934
ELEMENT ID e
LOAD
COND JOINT FOX) FLY) FLZ) H{X) MCY) R A
i
88 -2. 477 i.9a29 - 745 i.447 L5095 -5, 141
05 -. @83 —-.7@1 - e .82 = . Geig i1.263
87 2.759 ~-1.228 LR37 - . 165 -. 052 3.2e8
164 . 099 .9000 . 000 .00% .900¢ . G0Y
ELEMENT ID TE e e
LDAD
CONDr JOINT FiX FLyY) FO2D M{X) M{Y) M)
i
85 .ei7 (A8 . 839 - a3 -.333 -, QRS
87 -2 . 759 i.228 - 937 165 .952 -3.228
650 o.084 ~. 441 .843 -. 656 —§ . 685 2.333
62 L4559 -i.884 -. 116 .i8¢ -, D3 ~-. 009
ELEMENT ID L T
L.OAD
COND JDINT FX: FOYs F(Z) MOX) MOY) M{Z)
i
84 - . 350 .24 -. 938 @7 L0856 -, 3864
85 ~-.21i7 -.298 -. 839 L9339 . 333 LR
9% L2e9 .aB84 .21 -. 458 -, 539 778
40 . 357 - . 869 .959 Yol . 134 - 135
SLEMENT ID TR o ot e e e
LDAD
COND JOINT F(X) FOY) Fez) M{X3 M{Y) M(Z)
i
9% . 889 2.04p 2.395 . 898 -. @81 -1.254
1 -1 .436 L2382 ~1. 498 .i54 . 366 - . 364
4% i.285 -, 195 1.495 i.524 L850 ~1.660

1714 -, 678 ~2 . 980 -2 . 398 -2 . 173 -i.242 2,755



JNIVERSIDADE DE SaA0 FAULD

S HELL
ELEMENT ID
1.0AD
CONL JOINT
i
6¢
b
171
25
ELEMENT I
LOAD
COND JOINT
i
174
35
49
1
ELEMENT ID
LOAD
COND JOINT
i
ii4
iig
47
iii
ELEMENT ID
[.0AD
COND JOINT
i
i47
iid
108
iie
ELEMENT ID
l.OAD
COND JDINT
i
ii6
ii4
1435
i47
tLEHMENT 1D
L.oAD
COND JOINT
#
1435
147
i9s

ies

ELEWENT JOIRNT F
D e ettt et s i e e et e e e e
FiX3 FOY) F(Z3
~1.005 i.038 319

- . 439 i.246 iis
2.442 =i e 259
-.&678 -. 365 -. 794

BIh o st e e e s
FiX) F(y) FLiZy

~1. 4464 3.818 i.83¢9
~3.380 3.565 ~& . 643
4.148 ~3.199 1.660
2.697 ~4.133 -. 856

EIF o e e s e s e e e s
F{X) FEYD F(Z)
-8.924 -18.557 ~-i7.78é4
3.944 -50.784 45.33%9
-1.314 . 780 ~%.80%

é&. 384 23.5e2 2¢.974

I o st o e e it e £ e s et et ot e
F(X) FOY? FCZD

~& . 334 -2 . 337 ~& . 3461
~3.744 . 053 ~3.737

-. 453 ~& . 406 ~2. 485

ie 531 28,4690 i4.583

7
FOxX) FOY) FCZ)

~4. 4464 ~25. 168 ~1a.415

~4 .97 9.4635 1.615

. 483 -7 . 1467 ~4 . 624
3.490 ae. 7ok ig. 4214

6@ ST R T SIS Lkt pmh a4 e S04t S s A 4488 Lk a4 s PRLL AAS brc e e men Bamd
FOX) Foy) FCZ)

-2, 248 -7 .81 -a. G928
2.158 ~1.443 749

-, 363 &.548 ~. 543
453 &, 404 2.48%5

FaGE

i@

FROGRAM : SAFPO/FILE : vodaq . FEF

MOX)

-.ii8
~-.18¢
i.2i6
-2 . 665

M(X)

L PEH7

. 039
-2.075
i.226

MiX)

~43.475
= AT
ii.127
-2, 578

M{X)

3. 047
2.378
-. 150

. %00

XD

-3¢ .278
i4.944
o . 249

-2@ . 772

M{X)

£.4138
4.4603
-1 .03

158

MiY)

1.434
.93
.7i8

~3.187

MOY)

.324

- 473

~i.630
i.448

MY}

i3.204
8.i2¢%
2.423
2.388

MY

-4.,37%
-2 .388
~1.596

. 009

MCY)

ig. 9¢8
23.9¢2
2,204
3,415

MY )

~3.447
-1.148
-. 829
i.596

M(Z)

-1.818

. 0¢?
-2.39%9
2.930

M(Z)

-, 357
-, 258
1.847
.68

i

MiZ)

-4 . 467
733
~14 332
~4 . 399

H{Z)

i.B29
4.39%
-, 187

.00

M{Z)

~7 . &9
&, a8
~i3. 447
7.045

MCZ)

.26
&2. 447
.74
.187



JNIVERSIDADE DE SAD PAULD

5 HE L L
ELEMENT In
L.OAD
COND JOINT
i
iig
114
143
i45
ELEWMENT ID
L.OAD
COND JOINT
i
143
145
104
i9s
ELEMENT I
LOAD
COND JDINT
i
i19
iig
143
143
ELEMENT ID
L.OAD
COND JOINT
i
143
149
i4i
163
ELEMENT ID
LOAD
CONT: JOINT
i
144
193
100
101
TLEMENT ID
LOAD
TOND JOINT
i
1900
ias
4

28

ENL E ERE ST 6D E BT
B e e o ettt e e it e s e e s e e
F (X Fy) FZo
-1.160 =24 . 645 ~7 . 938
-4 . 824 17.767 2. 244
6.313 ~10 . 252 1.484
£.6714 i7 . i5e 8.i00
I o st et s e e o s e e e
F(X3 FCy) F¢Z)
-5 . 487 2.198 645
.994 2. e -.888
. P49 e.3ge ~. 399
. 363 ~2. 3548 643
BT e e et e s o o e e
F{X) F{Y) F(Z?)
2.349 ~24 257 £.980
~7.958 a3.314 ~7.723
7.028 ~17 . iB% o . 7BY
~2. 289 ig.e72 -. P85
G e s
F{X) FLY) F(Z)
i.538 ~-318 . 855 ~-2.039
~3$3.847 23.927 -9 .505
iz2. 488 -8.564 11.058
-, 397 2.894 .4AB6
O] o e s o e sttt v o i et e e s o s e s et
F{X) FY) FzZ)
-5 . 842 ~-1.4698 ~&. @10
~1¢. 309 - . 473 =-3.726
6.340 -, 305 3.047
?.844 2,380 6. 689
e S U
F(X} FOY? FZ>
-6 . B4 ~& . 84 ~-3.974
-9.8114 -2, G809 -6. 689
4.144 a2.189 9.954
?.8498 7.473 6.70%

FAGE ii
FROGRAM : SAFYQ9/FILE : rodaq. FEF

FORCES

MOX) MOY) MCZ)
-39 .548 25.921 7.055
22.7982 34489 1.405
27 . 358 19,459 -18.044
~21.949 . 6467 13.747
MX) M{Y) M{Z)
735 3.5%2 ~4 . 454
~3.168 .57 4 B.774
-. 507 ~2.139 ~4 . 594
i.e3e . 829 - . P49
M{X) MiY) Mz
~38. 462 ~. 981 -7 . 984
34,348 29.216 -8 . 431
50.898 i4.138 ~20 . 169
~47 . 208 -8, 088 ?.091
MIXD) MCY) M(Z3
-3%.510 30.4i29 -. 654
38.987 39.388 3.3828
15.745 i5.723 -§.71@
~14.093 -3.977 2. 995
MOX3} MOY) M2
ig. 4653 ~&.897 ~14.377
-8. 402 ~418. 4659 9.7y
-4 . 855 8,404 16.271
3.4014 15,486 ~8.51¢
M{X) MY} ML)

i@ . 081 -3.878 -4 . 004
-3.4601 -13. 484 8.351¢
-i@. 4182 G.?10 8.e77
162 B.758 —i&.4640



JNIVERSIDADE

o i B
ELEMENT ID
LOA
CORND JOINT
i
7
2?8
Be
78
ELEMENT ID
L.OAD
COND JOINT
i
8o
78
&3
76
ELEMENT 1D
LOAD
COND JDINT
i
76
74
63
a7
ELEHENT ID
LOAD
COND JOINT
i
74
73
a7
&6
ELEMENT ID
LOAD
COND JOINT
i
73
42
&6
&8
ELEMENT II
LOAD
OND JOINT
i
&b
&8
57

i73

LE 8a0 FPAULD

FAGE ig

FROGRAM: SAF?9/FILE :rodag. FEF
B LoEdgE i T JO0 I RNT FORLCES

G e e e e e e e S e i B
F{xX) FOys FEZo H{X) MOYD M{Z
-3 244 ~1i.009 ~6.1035 i7 .56 ~& . f8a ~3. 878
-7 .888 ~-7.173 ~&.70% Rl -1 ~8.758 i6.649
9.914 9.781 . 356 ~3.914 -7 . 566 15,485
?.283 i2. 440 7.4358 4.487 4.996 ~2e . 391

BB o e e et e e e
F{X) FOY) F{Z) M{X) MCY) M{Z)
~%. 934 -9.987 -4, 494 7.860 3.948 23 . 490
-9 .283 ~ia. 460 ~7 . 458 ~4 . 427 -4 . 996 a2 394
7.938 ?.204 4.793 ~-9.738 ~5.254 23,8293
7.219 13.183 7.144% ii.665 3.97¢ ~18 . 435

B e st o o e s et e o e
F{X) FOYD F(Z) M{X3 M{Y) MCZ)
~7 .| B35 ~13.183 -7 .14 ~41. 465 -3.97¢ 18.435%
&. 965 ii.5e0 4. 289 ié6.007 878 ~1F. 1468
-7 .36 ~7 . 486 ~4 895 7.448 ie. 637 ~25.093
7.619 ?.169 5.766 ~24.0&85 ~i.03e 2. 169

SPGB e e o e
F{X) FLY) F(ZD H{X) MOY) MOZ)
~& . P63 ~11.500 & . 289 ~146.007 -. 278 19.168
. 6538 d.482 i.26% 3.8467 ~2. 842 - . 208
~& . 204 -, &34 ~1.5467 9.784 -2 113 ~& . 635
g.5e8 8.649 é.187 i4.336 -7 .619 ~3.714

Fd e e e e e
F(X) FCY) F(Z) H{X) MOY? MCZ)
-. 658 ~3. 4882 -1, 8249 ~3.867 2.e42 200
-. 106 ~2.147 -, Q78 2.08%9 . @83 i.340
~2.344 3.ii¢e Liae ~3.481 -2.871 -. 737
3.198 &.489 1.28135 3.414 ~-4.288 ~i.9355

T et e e i st et e it e e e
FIXy FOYD FLZ) M{X) MEY) M{Z)
-6, 164 ~11.779 -6, 319 ~i@.9i5 19.494 6. 450
4.176 -8, 758 3.745 ~3. 989 3.647 . A8Y
-2.733 6. 6882 ~3.154 6. 283 -1, 029 ~4. 646
47814 13.914 9.7e8 ?.039 -3.674 -4 345



INIVERSIDADE IE SaA0 FAULD

8 M E L L
ELEMENT ID
LOan
COND JDOINT
i
&9
76
48
&7
ELEMENT D
L.OAD
CONED JOINT
i
&8
&7
i73
53
ELEMENT IDn
LOAD
COND JOINT
i
57
173
g5a
53
ELEMENT ID
LOan
COND JOINT
i
8ig
718
131
199
ELEMENT ID
Loan
COND JOINT
i
718
ig7
ige
ig9
SLEMENT ID
[ 73]
OND JOINT
i
7i8
&i8
27

i2g

Bl EEE

FOX

ii.is7
.323
3.238
~i4.749

N T

e

FAGE

i3

FROGRAM : SAF90/FILE :rodaq. FEF

FORCES

JODINT
FOY) FeZ)
2.1417 078
ie. 104 3.474
7.%916 ~1 . 4685
o7z -1.8484
FiY) F(Z}
~i.&47 -3.2%94
-7 .31i2 8.735
3.333 -1@.453
5.626 9.01i3
FOY) FOZ)
i6.873 -8.263
17 .247 4.745
i4.784 ~2.735
19.339 6. 252
FOYD F(Z)
ie. 445 ~17 . 425
~&. 1046 ii1.2i0
~3.144 ~7 . 554
17 .694 13.772
Fey) F(Z)
~1.948 -2.534
15,9746 ie. 451
16.853 -1i.04]
2.885 3.1i2i
FOYs FOZ)
11.7%94 -& T&F
2.542 8.4154
-2.534 -& . A87
i8.744 H.100

M{X)

-2, 089
.00
- K55

-.783

MOX)

.374
.783
w.049
-i@.01i4

M{X)

6. 230
~i4. 087
~4.31%
7.4i6

M{X?)

. 000
37 .478
a7 . 249
-3.1i24

M{X)

=2, e
1.742
42 . 885
ie. 478

MOX)

wit 4 444,
346.789
36.976

=18 . 3414

MY

-, QR
. 000
.20

1.263

MY

L4414
-1.P&3
4.094
724

MCY)

S.P68
. 428
159
.3714

i~y

M{Y)

1 L
33.818
-34 . 821
~45.8e5

MCY?D

~29.288
~34 . 5645
36.374
~24 . 559

MY

-4 58%
39.854
~21.084
=39 . 066

-1

=3}

ad

4

~6
10

2
~7

4
~14
10

-4
7

=S

2

g

M2}

L340
.00¢
L8764
744

MZ)

.458
741
415
. 4685

M{Z)

Lier
L2569
L3188
. 378

M{Z}

. 000
. 143
P74
789

M2

-
L3
. 980
758

M{Z)

. 48%
. 349
.B93
. 8467



INTVERSIDADE DE Sa0D FAULD

ShlinE L Gk
ELEMENT ID
LOAD
CORE JOINT
i
418
igz
ie%
125
ELEMENT ID
LOAD
COND JOINT
i
&£18
548
iee
iei
ELEMENT ID
L.O4&D
CORD JOINT
i}
518
163
124
i24
ELEMENT ID
LOAD
CONI' JOINT
i
2iB
418
163
ii¢
ELEMENT ID
L.OAD
COND JOINT
i
418
148
ii9
ii9
SLEMENT 10
LOal
OND JOINT
i
418
3i8
ii8

iié&

ELEMERNT JOINT I
?9 mmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F{xXs FOY) FOZ)
7.B78 -. 9596 . 635
~12.200 14.693 4,959
?.495 ~16. 400 -%.871%
~-a.178 &2.663 .e78

B3O o o o oot s e ottt b e ot st o
FX) Fey) FCZ)

&. 420 ~1i.¢02 -2, 318
2,335 g.232 9.174
3.3882 - dy. 9E2 -&. 840

-i2 137 i7 . 692 3.985
81 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X3 F(YD) F{Z)
65.406 -2. 422 -5.378
~19.135 i9.816 7.02%
7. 2486 ~21.341 -8.084
~3.917 3.968 é.434

8? mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F{X) RIGY F(Z)
7.328 -16. 482 -7 . 363
.&74 ii 242 ~2. 805
4,804 -2¢.782 L339
~i2.81¢ 246 . 928 ?.832
B3 e e oot e s
F{X) Feyd FOZ)
2.832 -. 179 ~6 .84

~9 751 23,4693 1g G214
7.e83 ~24 . 736 ~§i. 3469

~. 1464 i.212 7138

N R NN e SO
Fexd FaYD FCL)
7.888 ~i4 . 704 -ig.888

-2, 124§ i3.343 —-3. 582
L4468 -2 . 343 4.24¢

-& . 236 R3.704 i4. 230

R

FAGE

i4

FROGRAM : SAFPO/FTLE :rodaq. FEF

CES

M{XD)

-1@.744
(T
41 497
i8.433

M{X)

~2é& . 043
36 .901
41 . 968

~-1&. 1468

MX)

Tt e e
~14. 558
49 .342
.Q77

MiX)

-26.912
43 . 6414
33 . 081

~24. 164

M(X)

~19¢.4i84
~-37.544
&1 .140
~3.15%

MOX)

~33. 43¢
25 .48
42 . 784

~a2 . R7¢

MCY)

-8 . 548
~43.993
24,145
~32.568

MOY)

-2.38%9
28 . 944
-34.750
~37 . 504

M{Y)

~2¢. 101
~36.484%

i6.395
-34.387

M{Y)

=1 .445
18,558
-44.313
~55.903

M{Y)

~31i.434
~29 . 187

i6.983
-13. 942

MOY )

-7 . 487

L6413
~@s. 949
44108

3
io

-4

ie
13

i

L

=
a2,
= .
i1,

-3
7
i

-3

RO

MCZ)

474
L9444
735
L7835

M{Z)

Sils
P4
.7e3

753

M{Z)

. 083
.70V
.38e
L3709

M(Z)

157
JB7
500
147

M)

.e47
.iBt
.14
.Fee

M(Z)

.50
.A0B
.B@s
.B47



JNTVERS T DADIE

S HE ok kG
ELEMENT ID
L.OAD
CONIY JOINT
i
318
145
iié
iié
ELEMENT ID
LOAD
CORD JOINT
i
348
ii4
143
ii5
ELEMENT 1D
LGaD
COND JOINT
i
318
2i8
144
iig
ELEMERT ID
L.O0AD
COND JOINT
i
ige
icdi
140
i7e
ELEMENT ID
L.OAD
GOND JOINT
i
ies
163
179
i41
ELEMENT ID
LOAD
OND JOINT
i
149
i7e
i6d

T

DE SAD PALHLO

Bl s I HEE

F(X)

L HEB
~. 634
2.543

-2.136

FOXD

L8 1L
-1.851%
i.143
- 479

FX3

3.851
~2. 435
~5.196

3.438¢

F{X)

3. 5464
-i2.444
10,933
~2.931

FOX)

3.374
~13.703
ie.a54
075

F{x)

i.037
-5 . 424
4,334

FAGE

15

FROGRAM : BAFP0/FILE :voday . FEF

NT Al ST NI R FORLCES
] e o S e ek,
FCYs F{Z) M{X})
R ~4.031 ~2.777
ig.704 3. 408 ~2% ., 588
~i6. @i -4, 548 32.372
~.2%4 4.9914 -2.617
86 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
FOY) F{ZL) M{X)
~g. 078 -3.775 -8.803
i7.784 7.378 -i46. 43¢
~18. 142 -8. 604 29 . 678
2.435 J.ee2 -4 . @83
B RN e e
FOYD) F(Z) MOXD
~3.291 ~1.77%9 -14.032
8.249 ~& . A7V .900
~-8.861 8.714 i4. 661
3.887 - . 452 7RG
TR | v o T o o o e i e S0 e e e e £
FCYD F{Z) M{X)
~13.881 i.15% ~44 31
ié.338 -3.961 i¢.284
~12 . 449 3. 485 24.794
i2.ei8 - . 883 -28.939
BBt emrma s e sl
Foy) FeZ) H{X)
~3&.4630 i.426 ~43. 511
19 w2di ~5 . 385 ig. 984
-5, &9% 4.974 oo . 788
je.ei” ~-i.873 -27 . A7¢
Bl S e el et e e,
FeY) FZ) M{X)
~8.394 ~3.874 -3.4138
5,096 -1 . 499 .R44
~3.90% 624 7147
8.805 2.3464 =14 445

L3217

PMLY)

. 449
-5, 439
4.876
-13.558

MY

-3.446
~i3.776
i.780
- 441

MOY)

2. 395

. @60
~£23.387
~8.ia?

MY

2l 804
47 . 324
ig. 144
-7 .83%

MOY)

27 .97a
G99, 665
14.7446
~§.179

MCY)

-7 .538
-4 ,308
15,492
8.433

MOZ)

-7 . 297
~-. @54

.2014
~4. 743

M{Z)

-2 . 488
9.534

. 984

- . 949

Mz

i.337
. Q00
-7 . 149
-. 733

M{ZD

2.944
~9.287
~%.7468
i2.e89

M{Z)

6.84i2
~. 750
-8.875
i2.eq1

M2

i7.34128
-7 .31
-10.179
~4§.892



JNIVERS IDADE

5 HEs L
ELEMENT ID
L.OAD
COND JOINT
i
i7e
iai
lé2
100
ELEMENT T
L.OAD
COND JOINT
i
iéi
is2
24
3
ELEMENT ID
LoaAD
COND JOINT
i
iéz
ied
K&
?é
ELEHMENT ID
L.OAD
CORD JOINT
i
24
3
g
81
ELEMENT ID
LOAD
CONIY JOINT
i
25
74
814
30
ELEMENT II
LDAD
ONE JOINT
i
B
84
&3

64

DE

E

21

23

?4

P&

SA0 FALULD
LEMERNT JOIRNT FOR
F{X) FOY? FL{Z)
~&. 539 ~4 505 -2 .38%
-4 . 714 L840 ~3.776
4. 424 ~2.144 2.1
3.029 4. 408 4.0354
F{X) F{y) F(Z)
-4 .05i0 -i2.574 -3 . 957
~1.97% e¢.0353 -. 4672
2.543 . 393 i1.067
3.038 ie.ia27 9.3614
F{xX3 FYD FOZD)
~3.470 ~8.715 -3.785
~3.144 789 ~3.126
3.349 ~-1.5714 i.9er
4.9466 Q.497 5.005
FOX) FOYD FCZy
-4.878 ~&. 519 -3.850
-2.509 L 15e -2.792
3. 533 -. @52 2.e023
3.1245 &. 421 4.41%
Fxo FCY) Fz)
-3.887 ~8.704 ~4.6764
~3. 847 - &77 -4 . 8§54
S.000 278 3.933
4.754 D105 5.594
FOoxos FLYs F¢Z
~3.089 -2 .583 ~3.27%
~3.948 -1.5a87 ~3.337
3,404 -. 074 e2.875
3.876 4,184 3.740

FAGE

i&

FROGRAM : 8AF9Q/FILE :vrodag. FEF

CES

MOX)

5.603
~& . 928
=~ I
~4 ., 457

MOXD

i9.210
3.01¢
~&. 473
423

MOXD

14 .835%
-~ SAGE
-4, Hée

~1@.964

M{X)

7.e73
i.eet
-4 .745
2.4690

M(X}

i¢.264
3.1414
-3.034
&.940

MOX

i.783
-3 . 959
-3. 660

6.828

~g
-7
15
i2

-8 .
=
. 384

is

=N
~54.

i5.

-8
i@
-1
-1

MOY)

.&27
. 647
.Bi4
L3733

MOY)

S26
233

L2463

HOYD

214
898
910
320

MiY)

L4564
. 4683
11
. 289

M{Y)

. 090
.ieg
578
. 459

MY

CA47E
L2468

L2415

L1914

M{Z)

4,103
i.e36
4.508
~i@. 72

MeZ)

2. 242
~4 7R9
4.856
- . 853

MZ)

2. 183
193
G 19E
T3

M2

~3. 878
£.844
7,173

=6 . 404

MO

o8

4.3464
iq.149
.9é4

M{Z)

-39 .593
P.R244
8.374

=Gl (Y



JNIVERSTDADE DE SAD PAULD

SHELL
ELEMENT ID
LOAD
COND' JOINT
g
81
80
44
65
ELEMENT ID
LOAD
COND JOINT
]
63
64
55
56
ELEMENT 1D
LOAD
COND' JOINT
1
64
65
56
57
ELEMENT I
LOAD
COND JOINT
i
55
56
50
5
ELEMENT 1D
L.OAD
COND JOINT
i
56
=
54
52
ELEMENT 1D
.0AD
OND JOINT
i
1005
1004
LLE

ioel

97

8

99

iod

jei

ieg

L. —ERMELE (e 0T RT z
FOX3) FOYD F{Zs
-4.2%96 ~5. 478 ~5.816
-5 . 631 -4 . 9¢¢ ~& . 457
4.983 3.037 9.i22
4. 944 7.935 &6.350
F (X FCY) F{Z)
~3.687 -.c8é ~3.5465
~4 725 .937 ~3.879
4.464 ~-1.850 3.482
3.95¢ 2.099 3.388
FXD FOY) F{Z3
-4, 535 ~7.258 ~5.583
-4 . 6821 -8, 753 ~6. 448
3.358 3.1514 3.759
9.397 i0.859 8.a27e
F(X) FCY) F(Z)
-5 . 285 L9485 ~1.514
-4 @97 ~-.97% ~2.724
3.898 -, 905 &o.43%
2.789 .76 i.8041
FxXo FCYd FZs
-3.28414 ~7.i8@ -4 395
~2. P17 ~-9.1a7 —i. 454
i.045 4,907 L459
J.146 ii.400 2.392
F XD FIYD Fzs
=l e . 684 L1464
3. 579 -1.286 998
~4 . 108 i.564 -. 040
1.500 -, 2672 -~ G4

FAGE

i7

FROGRAM: 8AFP@/FILE :vodag FEF

R CES

M{X)

6.304
-8. 996
~&. 493
2i.i04

M{X)

& . 593
~-i2.364
-7 . 634
?.5794

MiX)

i2.eeé
~aa . 805
-i9.143
23 . 284

M{X)

7.8%96
~-9. 5864
~&. 686

2,948

MX)

19,105
~B2 . 494
~15.084

2.063

M{X)

-1 .578
L4l
-.319
211

YD

8.i24
7.143
-i8.704
~1i.686

MOY)

8.81%
3.344
-4, 189
4,435

MLY 2

19.549
4.244
-9 . 7564
~1. 4147

MLY)

9,719
-4 253
2.887
7.794

MCY)

?.8414
3.0464
8.3904
16.139

MCY?D

L4233
L5814
-1 .8%94
.21

ML{Z)

~iiv4. e
18, ¢a8
&g . 77e

-18.725%

MC2Z)

-8 . 190
7. 41¢
g8.1i9¢

-8.14¢

Moz

-18.3%9@¢
£20.383
15.674

~18. 332

M{Z)

~& . 994
A3 A
4. 4634

-4 4G7

MCZD

~14.549
13.5414
7.i42
=7 . G574

MZ)

-i.342
. Bay
i.533
~1.849



INIVERS IDADIE

S HE L L
ELEMENT ID
LOAL
COND JOINT
i
1995
1994
1005
19064
ELEMENT ID
L.OAD
CORD JOTINT
i
jees
ie¢s
1603
igop
ELEMENT ID
L.OAD
COND JOINT
i
iges
10046
igen
1904
ELEMENT ID
LOoan
CONDI JOINT
i
1964
i9e5
i81o
1942
ELEMENT In
L.0an
COND JOINT
i
1965
1904
ie4ip
1814
LEMENT 1D
_dan
OND JOINT
i
1014
1ia7
101p

1eir

DE SA0 FAULD

FAGE i8

PRDGRQH:SAP?@/FILE:YDdaq.FEF

ELEMENT JOINT FORCES

i@g mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(x) F(z) MCX)
. 380 1.633 ~. 681 2.788
4.176 -2.973 1.004 - 533
~4. 506 i.014 ~.706 i.535
- 450 . 326 328 L 677

108 e,
F(X) F(Z) M{X)
-3, 755 2.3 634 ~1.158
4.180 - .98 207 ~4.723
-4.533 ~. 706 ~. 884 . 000
4.108 1. 040 319

1@5 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) F(2) MOX)
897 -1.612 . 358 i.767
~5, 627 ~§. P45 i.158
. 080 819 i.879
~i.35% 794 i.353

i@é mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(x) F(z) MCX)
. 343 1. R4 . 029
~11.434 2. -. 070 ~1.738
8. 630 - ~. @98 i.039
2.448 -3 040 i.078

i@? mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F (XD Fez) M(X)
4.975 ~4 .34 ~. 128 ~2.989
-15 . 525 -8. 403 ~. 314 ~1.353
13.041 5. 104 982
-8 . 462 7 .543 .339 475

198 .....................«.......-............_...._..............-..-..................._.......
F XD F(Z) MOX)
~24_ 937 -9 .335 - . 035 -. 175
24, 007 4 035 . 330
~16.060 7 . 0090 000
6. 039 -t - . 000 - . 283

MY

-. 326
~-1.488
—-1.8814

.185

M{Y)

. 394
i.53¢0
.00
i.294

MYy

-.981
-, 3%4
-, 605

.ie8

MY

.85
.47z
-. 755

-.&93

M{Y)

CAS58
~-. 108
~. 216
~. 214

MY}

214
-. 153
.00
193

M(Z)

e
A5
- . 387
.315

Mz

485
1.048
. @99
~1.533

M{Z)

-1
. 485
- 759

TEY

M(Z)

~3.8%6
2.743
-&.479
3.222

M(Z)

~1.5%4
- 74%
~14.91i4
17 .e37

M(Z)

N7 e
15,404
23.460

-21. 824



JNIVERSTDADE DE Sa0 FauLlDd FAGE i%

FROGRAM : SAF90/FILE : rodag . FEF
S HEL L ELEMENT JOINT FORCES
I T B (X ——
LoaD
CONDl JOINT F(X) FOY) FOZ) MOX) MY Mz
f
1010 -1.283 018 ~. 104 - . 607 4.853
i0ig -8 . 879 ~5 . 260 ~. 104 ~1.1645 562 -9 990
1015 4.439 2. 434 . 047 - Q5% - 416 -44.844
1047 & . 023 2.811 142 238 - . 855 2e. 551
ELEMENT I 40 = oo o o
LOAD
COND JOINT F(X) FeYD F(Z) M XD MCY) M2
i
1042 ~b . 604 643 - 03y ~. 612 154 £0 . 048
L1647 ~2. 107 -7 . 208 ~. 035 - .330 -~ 478 ~i% 404
1017 ~4.737 7 339 - . 602 218 023 ~15.849
1019 1. 449 ~.744 076 L0468 - 153 11 424
ELEMENT ID 6§  —meeeo oo o e
LOAD
COND JOINT FOX) FOY) F(Z) M XD MLY) M(Z)
i
1045 ~i .44 -8 . BE9 ~. 035 - 538 ~. 154 4. 437
1017 954 ~5. 444 ~. 078 - 455 103 ~14.443
1024 - 457 5. 208 - Q4% 092 -~ 518 -4, BB1
1022 .788 3.094 158 - 147 -.190 4.258
ELEMENT TI  £68 s o o e
LOAD
COND JOINT F(X) FOY) F(Z) MOX) MOY) M{Z)
£
1047 ~5 . 200 -4 .706 -~ 682 ~. 001 129 7. 734
£049 14,451 744 - 076 - Q68 - 478 -11.424
ieer ~7.876 4.967 069 ~. 198 166 ~& . 454
fo24 i 624 wi. GOS . 089 -~ 482 - 493 6. 144
ELEMENT II  £43  —mmm e
LOAD
CONE JOINT F (X0 FOY) F(Z) M(X) MOY) M(Z)
1
1021 iR .334 078 -. 090 - . 087 . 980
1020 SRR i 352 - 076 ~ . 239 - B77 ~3. 280
1045 - 457 -1 . 394 000 000 000 2. 355
1045 ~. 148 ~-. 292 -, 903 -.218 ~. 130 - 055
ELEMENT ID  £84 oo o
1.OAD
OND JOINT F(X) FOY) F(Z) MIX) MCY) M(Z)
1
1021 130 ~1.130 - . 02R L0064 237 -8, 075
1025 238 3.570 002 292 - . 100 -8, 783
1020 075 ~3. 304 . 000 000 . 000 4858

£020 - 44D 844 R0 - 453 @32 001



UNIVERSIDADE DE SAU FAULD FAGE 20
FROGRAM : 54AF?Q/FILE :rodaq. FEF

=LA i B LB ANE R T JOIRNT FElnR & (B
ELEMENT ID 45 e e
LOAI
COND JDINT F{X} F{Y) FCZ) M{X) MCY) M2
i
iees ~-. 238 -3.5709 ~ .00 - e 1@ 2.783
ieat 615 - 709 ~-. G623 .@41 A7 G -1.244
jeaé -. 276 1.773 .i82 178 . 053 ~2. 149
ieg” -, 191 2.565 ~-.156 .S2é L3957 .630
ELEMENT ID  £46 e e
LoAD
COND JOINT FiX) FCY) F(Z) MXD MOY) M2
i
ie2i - . 389 ~3.700 .84 -.@48 -. 5108 & 46220
jege 3.0464 -2 . 908 . 824 . 943 - 197 -4 . 7228
ieg” -2.461% i.o9a ~-.038 . @&8 -.1i841 -4 4629
iee8 ~. Q06 4.416 -.007 . 933 .28 2.934
ELEMENT ID 587 oo e
LOAD
CORND JOINT F{X) FCY? F(Z) MOX) MCY) M2
i
jege 4.024 ~5. 158 -.293 .38 .BBY 3.1814
ioR4 16 .27 2.877 -. 084 i8S -, 371 -, 788
iong ~10@ . 4152 ~2.01i8 . 249 - 767 1.943 7.952
ioew -%.960 4.895 . 988 ~1.39% -, Q&1 ~19.984
ELEMENT ID 448  soee o e
L.OAD
COND JOINT F{X) FOY) FeZo M{X) MY M{Z)
i
1ez4 4. 248 ~i. 8714 -, 004 .8298 . 233 ~5. 156
ie3i -3, Pl 3. 565 .92 ~.1e3 - 299 31
1029 3.757 =1 N . 000 . 000 . 200 &.229%
ieay ~2.101 ~. 494 .04 - 284 ~. 0156 —1.483
ELEMENT ID  £49 oo e
LOAD
COND JOTINT F{X FOYD F(2) M{X) MCY) M2
i
10314 27,805 ~3.945 -. 008 .ie3 -. e -. 619
ie3e ~i&6.18s 6,041 .19 —-.ee8 ~. 084 9.436
iea9 i2.944 3.563 . 000 .0ee .90@ 3.1e5
ieoa9 -24 . 6282 -&.03%9 ~-. 917 -.103 -. @31 -7 .930
ELEMENT ID  i29 o o e e
LOAD
CONDY JOINT F X3 FoY) F(Zs MOX3) MY D M{Z)
i
1169 - 375 -. 090 - . 984 135 i . 948
iese i.548 @57 -, 3714 - 224 - . 830 - .81
RICHE -1 .284 . 864 .eS7 -. 518 . 368 .23

i34 A éhalsn - Q31 L1978 - . 644 -, 094 . AG57



UNIVERSIDALE

S e
ELEMENT ID
L.OAD
COND JOINT
i
ieae
1924
1034
1634
ELEMENT I
L.OAD
COND JOINT
i
iezs
ier7
io34
1035
ELEMENT 1D
LOaD
COND JOINT
i
iea27
jeds
1035
1936
ELEMENT ID
LOAD
CONY JOINT
4
iees
ioR9
1036
1037
ELEMENT ID
L.OoAaL
CONDI JOINT
i
io2w
je3¢
ie37
ie3g
ELEMENT ID
LDAD
CONDY JOINT
i
ie3s
ie34
1039

1039

DE 5S40 PAULD

ELEMENT JOINT F
181 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FOY) F(Z)

-1 . 548 - . 057 374
i.365 . 055 i
T -.388 444

466 . 390 ~ . Bbi

iEf? R0 U0 0440 3100 S44A KIKE 2584 NMS4 A BeES Bk e RS ot et s $4m0 B399 e o BB S0es et Frre PO Sho® e
FOXo FOY) F(z)

-1 . 088 ~1.828 042
2.308 - . 006 ~.146

-4 747 509 208

528 1.325 ~.104

5_83 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FOY) F(Z)

A4 -4, 494 .334

5. 245 .879 - 509
~3.128 -~ . 284 530

-2 . 589 3.896 ~ . 356

1 ?4 P 7 B4R b i en dsms 4ibs mird pen Pens bews i s Bond bubd LA en AR SIS mnt Meat bas S8 bods pent pet
FiX) FLY) F(Z)

4.963 ~3.478 .B&7

5. 229 7.810 -1 . 485

-3, 847 -3.324 996

~7 . 075 -1i.008 .Bae

BBY e
FOX) FCY) F(zZ»
14.694 ~7 .936 i.440
-8.947 -5, 198 785
4.135 i.656 - 446
~11.888 £5.479 ~1.489
186 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FLY) F{Z)

B&7 -1 .347 1,595

428 1.035 -1.581

i.44p -2 128 2.037

-1, 836 2. 441 -8 . 050

FAGE 25
FROGRAM: BAF9Q/FILE  rodaq. FEF

CES
MOX) MCY) M{Z)
L2804 .830 . 081
.ese . 004 - 2151
. 044 - . i8¢ -, 505
.92 LILS .B94
M{X) MCY) M)
-.261 - . 059 3.084
-.389 - . 398 i B 4
-5 . 0605 L9465 -2.536
-, g9y .3i4 -. Q462
M{X) MOY) MOZ)
~. 205 .216 4.1i5
-.063 -, 479 - . 807
-1.37% 643 ~.Bi0
-5 .i248 Q44 - . 339
MX) M{Y) MOZ)
vV -, 773 ~1@.082
2. 111 i.o03 i2.34i3
-. 086 3.466%9 9024
-394 -1 .6i4 -4 758
MOXD) M{Y) Mz
-.389 -, 895 ~1.948
. @eg L85 ~3. 436
-. 138 é. 565 ?.925
345 176 -2.871
H{X) MCY) M(Z3
-3 . 635 -4 . Biék =2, e
u.eay &.3584 I A T
3.798 4. 522 £.036
~&.19% ~7 . @69 -3 . 010



JNIVERSTIADE RE SAD FaAULOD FAGE ee
FROGRAM : SAFPYe/FILE  rodaqg. FEF

8 HE L L EIlLEMENT JOIHNT FORECES
ELEMENT TI  AB7 oo o o o oo o s e v e or o s ot e o o 1=
LOAD
COND JOINT Fex) Fey) F{ZDD MOX) MOY) M{Z)
i
1635 2.885 -1 B75 i.894 ~g 743 -5.785 -i.&8%9
1936 -4 . Q098 i. 324 -2. 833 4. 001 7.77¢2 2.3814
104@ 134 -.B5@ i.667 3.985 & .834 2.528
1¢414 -4 . 842 i.40%5 -, 731 —4 Q42 -9 383 -2 . P4
ELEMENT I AR5 e i i ot ettt s i ot
LOAD
CONIY JOINT F{X) FOY) F(Z) M{X) H{Y} M{Z)
i
L9346 &H.743 -1 . 892 5.593 ~2.787 -1 . 487 -9 . 498
1@37 ~5.564 i.374 -5 . 248 4. 222 i6.178 3.1e7
10414 L61S - 3&4 654 3.8462 i . 405 £.774
ig42 -1 .895 . 882 - . 780 -4 4452 -413.8782 -4 . 580
ELEMENT ID 129 s e s s o e e s o e o e
.0AD
COND JOINT XD FeY F{Z) MOxXD MCY) M(Z)
i
1937 4.443 -2.e22 i. 494 -3, 488 ~4& . 929 -§ . 880
1038 -4 929 795 i.494 -, 345 -.i70 82.871
19042 -, 358 -, 259 LHET7 5. .594 i4.564 6. 284
1943 -£.154 i.486 -3, 452 - 534 .OR4 1.318
ELEMENT TI 30 e o o e s e s s s s s s s st s s s
L.OAD
COND JOINT FixX? FLiY) F{Z) M{X) MOY) M{Z)
i
1039 917 -2 737 1.722 634 - 006 L3149
040 2.427 - 100 ~{.978 -2.892 -4, 425 -3.094
.044 -4 237 i.gae 2. 024 -1 .486 2.667 . 343
1945 .B93 1.585 -1 .748 - 478 3.484 4.144
ELEMENT ID 134 -~ e e
L.0AD
COND JOINT Fox) FLY) FEZd H{X) MiY?D M(Z)
i
19049 R Y -4 .144% 1.457 3. 4846 3.47%9 2.716
10414 3.147 - 55¢ ~§ . 0BG -2 785 A T -5, 254
1045 -5, 080 1.857 i.&637 ~3.754 - Q30 wd ALY
1 ¢44 2.380 L4473 i 744 .836 7.463 7,299
ELEMENT T £330 e o oo o o i st e s st s e s e
L.OAD
COND JOINT F Xy FLY) Fo M{X) MLiY) M{Z)
1
190414 -4.871 - 484 i.15& 4.444 7.208 5. 681
1842 3427 -, 992 -, 3139 -, &12 ~4ii.444 -8 . 367
19446 -5 . 229 1.182 .544 -5, 12 -& . 151 -G 178

io47 3.398 .eve -1 .5462 .888 ii. 456 10.4635



SNIVERSIDADE

8 HE L L
ELEMENT ID
DAL
COND JOINT
i
1042
1943
ie47
19048
ELEMENT In
L.OAD
COND JOINT
i
1944
ie45
1949
ie5a
ELEMENT ID
LOAD
CONDY JOINT
i
1945
1944
1859
1954

ELEMENT ID
LOAD

COND JOINT
i

ie4s

1447

jegi

iese

ELEMENT 1D
l.0AD

COND JOINT
i

ieq7

io48

foge

ioha

LEMENT ID
LDAD

COND JODINT
i

ii3g

1134

14314

i42

DE SAD PaULD

ELEMENT JOINT
B33 o e
F (XD Fey) F(Z)
-1.280 349 451
R.138 i.8247 -2. 409
~& . 24P ~. 042 .386
5.353 -1 . 574 i.422
134 ________________________________
F(X) FeYo F(Z)
~ . 480 -3, 249 210
6.466 -2.373 ~. 028
-6.473 2. 644 -~ . 365
548 2.995 378
I35 e e e e
F(X) FeY) Fez)
-2.279 ~ . 449 153
4.374 -1 145 196
~3.603 i.684 ~. 169
i.508 - 079 ~.180
136 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
FIX) FOY) F(z)
-1.535 - . 459 973
5.878 - 499 514
~4.647 - . 267 ~1.006
249 1.826 ~-. 478
T [T
FexX) FOY) F(zZ)
-3.264 249 785
i2. 082 5. 353 727
~11.742 ~3.468 -1 . 285
2.924 ~2.134 ~ . 167
138 AP SR 40k e S0 ek B o e St 44t Lre e s L4 L e 44 4408 1A ot e B0 b 2o e e
F(X) FOY> F(Z)
~16.51% 16.885 -. 514
25,539 ~15. 447 5. 428
-20.848 20.233 ~5.379
21.848 ~81.644 A8

FROGRAM : SAFFG/F TLE

M{X)

3.478

.336
- . 889
-1 @66

M{X)

e.920
i.339
-1.994
-4 .9044

MOX

e2.473
2.073
-, 979

L1846

M{X)

2.813
1.574
4.83%
7.249

M{X)

365
1.066
4. 144
3.260

M{X)

~3& . 7469
29.4714
24,429

~&63 . 584

MOY)

i0.14%9
“-, OR4
~11.478
i.64i0

MY

-1.433
-2 . 377
2.432

.286

MCY)

~. 374
~-. 711
1.4633
~1.088

MY

-. 6@
1.433
~g. 444
-.&3%

H(Y)

-i.586
~1.61@
~2. 483
~-i.279

M{Y)

~4Q . H4Y
31,434
83.142
~19 . 4465

FAGE 23
rodaqg. FEF

HeZ)

6664
~-1.318
-i@.0868
4,047

M{Z)

3.065
~5.887
-4 773

7. 4548

MeZ)

&.447
. 649
-3 . 984

9.588

M{Z)

&.8B27
-& . 401
~2.342

2,053

M(Z)

9.825
-4 G47
-, 339

- el

M)

4¢ . 264
-23.034
1"
1) ey



UNIVERSIDADE
) B s
ELEMENT ID
LOAD

COND JOIRT
i

1149

1154

ii32

1134

ELEMENT ID
L.OAD

CONDY JOINT
i

1134

1138

iRy

iia7

ELEMENT 1D

L.OAD
COND JOINT
i
14014
14353
1134
1136
ELEMENT ID
LOAD
COND JOINT
i
1136
1138
iig?
1123
ELEMENT ID
LOAD
COND JOINT
1
1153
1455
1136
1138
ELEMENT ID
L.ODAD
CONLY JOINT
i
1138
1i4¢
1185

iige

DE S5A0 PAULD

FAGE a4

FROGRAM : SAFPO/FILE :vodag  FEF

ELEMENT JODINT FORCES
T o U

F(X) FY) F(Z) M XD

520 ~2.178 ~1. 0825 682

1.217 L 602 484 1.01i7
~2 . 220 i.500 600 . 003

. 482 076 - . 058 ~ . 244

i4@ PO YD 8 P S L4kt ST G444 A8 Tt e TTEE PP St SUOE TETE AVE S S AEH WD 1d sete om0 B S0k8 a4

F(X) FOY) FZ) MCX)

~16.744 10.812 ~4. 058  -28.482
24.40% -1 397 4.49% 25.189
~21 . 818 13.337 -3 . 226 14.014
i4.420  -12.7%4 B.787  -47 485

141 it Smkk P eund K Aaew s Nth G4nR Eins S0RP wi4S pird mme ey SRR PLAR APLE SHER GRRS SEAR S080 SH4 G4 reh brre Bene

F(X) Fey) F(Z) M(X)

~1.247 ~. 608 ~. 484 ~1.087
7.479 ~3. 204 -, 669 2.588
~%. 340 4.560 ~1. 347 -, 804
3.348 - 753 2.469 -4 . 428

148 S ks 808 BB L k4 bkt Lreg ore 4888 RIS SME S004 Po0S hts 4utt S4id dnde bmbe S1re Ao PRRE PRES SRS 3iva pimn
F(X) FOY) F(z) MOX)
-1 . 335 6.569 ~2.566  -22.758
20 . 341 -5 594 é.608 13.613
~18 . 863 8.780 -4.599 5,145
10,857 ~$. 758 557 -31.905

T T -

F(X) FOY) FeZ) MOX)
~7 . 479 3.204 669 ~2.5882
19.4826 -7 . 740 i.944 5. 808

~15. 423 5. 581 ~4.394 2.197
3.176 ~1.076 i.814 -~ . 869
144 4% S8 Bl bnki hrk} beee v S48 4AAN Frin RS SRER SBED BMLL dhk L4 fmde e ST SIS S . Sod RS LA S00E

F(X) FOYD F(Z) (XD
-7 . 980 9.145 ~.418  -19.857
¥.180 -4 . 508 T 5. 996

~13.673 3.828 5. 455 ~9 . 409
10.472 ~8. 429 ~-.055  ~33.707

MY}

i .2
2
3.788

.65

MaY)

~37 . 439
31,027
63 . 499

~18.040

MY

L6HO9
3.061
o, 6l

-3. 165

MCY)

~-p2 . 770
26,774
45.864
-9.1i74

MCY?D

~3.061
ii1.364
i.909
~i. 4464

M{Y)

~2i . 066
29. 180
49 .73
-8 @17

MCZ)

.B36
LARE
T h4
2. 794

i
ORE R

M2

26 .752
-18. 2814
-5.7264
i6.784

M{Z)

9.4826
-7 . 321
-. 9281
4,685

M{Z)

i7 .59
1.733
-ig.eep
iz.58%

M2

7 .31
~3. 477
-3 . 4465

7. 749

M{Z)

.Bi1
~5. 345
~1@ . 2Ly
8.8248



SNIVERSIDADE DE SA0 FAULD

5 HE L L
ELEMENT I
LOAR
COND JOINT
i
1455
1154
1138
ii49
ELEMENT 1D
LOaD
COND JOINT
i
1159
1i61
1454
ii4¢
ELEMENT Ih
L.oan
COND JOINT
i
1149
1994
1159
11614
ELEMENTY ID
L.OAD
CORD JOINT
i
ie9p
igge
1169
1094
ELEMENT ID
L.OaD
COND JOINT
i
ioge
1063
ie9p
ieoge
ILEMENT ID
L.oaDn
COND JDINT
i
1988
1955
ieoge

1963

ELEME

N T

149 TR P ekl ke e e amis S Lk et s 180 Rt iy veee o700 4R $444 o 2100 Pare YRS B840 S 2emn

FX)

a2.893
i.252
-2 . B77
~1.848

150 o

F{X)

3.782

424
el S
-1.31i4

FaGE 20

FROGRAM : BAFPO/FILE :rodaq. FEF
JOIHNT FORCES

FCY) F(Z) M{X3 MCY) MOZ)
7.71e ~-41.944 ~5.808 ~13.3664 3.477
~. 534 a8.98¢ i.447 a7 . 974 ~14 521
~2 . 448 ~8. 004 7. 142 ~3.743 -10.2%92
-4.728 .27 -7 . 885 -8.752 21 .514
F oY) Fez) M{X) MY M2
2. 457 2.739 =4 . G 3. 562 -4 . 487
~-1.178 7,144 3.309 17.944 ~i4.824
L 534 -8.98¢9 ~1.447 ~27 . 074 4 484
~-1.81i3 -. 215 4.94¢ -2.541 L1946
FOYD F{z) M(X) M{Y) MCZD

- . 224 ~1.896 -4.323 -2. 8296 2.4638
i1.216 2.781 - iR4 2.98e -4 .823
-8 . 457 =len A i.9%7 ~3. 542 4. 487
3. 4465 i.28%54 9.022 444 -2 . 835
FEYD F{Zy M{X ) MY M)
~& . P48 -2 568 -2, 534 -4 359 9.355
~i.74¢ Rk . 085 3. 407 ~d - Tl
2.224 1.8294 4.323 8. 2946 -~ . 638
5.785 1.335 5946 i.368 3.07%
Fay) F¢Z) MOX) ML{Y) MCOZ3
~&. 724 - . 744 -3 . 681 -&. 209 8.072
~3.833 - 72¢ 1.495 3. 444 -9.988
6.268 e.508 2. 534 4. 359 -@ . 355
4,488 T ~. 863 ~2. 587 i@.834
FOY) F(Z) M{X) M{Y) M{Z)
~%.879 ~1.47% ~3.747 ~3.9i4 ¥.e80
s s ~2 . 429 w.932 6.104 -7 . 943
5.924 2.744 3.46214 6.289 -8.07¢
3.7160 i.i64 i.887 -4 HFF 1i.400



FAGE 26
FROGRAM : SAF9@/FILE :vodaqg. FEF

JNIVERSTDADE DE SAD FAULD

B i e AL, 1B NS (5 R JOINT FORGCES
ELEMENT ID 45 e oo e e
L.0AD
COND JOINT F{X) FiY) FeZ) MOXD MY MOz
i
ieg”r 3.024 -3.813 ~1.439 ~1.884 - &77 9.885
iisa 900 . 900 009 . @06 . @00 . 008
iess ~3.7882 5.879 i.479 3.747 3.914 ~2.e80
19355 . 7358 -, 063 ~. 045 -3.722 L9314 2.4600
ELEMENT II 452 e e
I.0AD
CONLY JOINT FOX FOY) F(Z3} M{X) MOY) M{Z)
i
iese i.244 -4, 3382 -i.240 -2.092 -.589 3.298
iese 899 -. 849 176 - . 997 .258 .82
iess .87% ~5.418 =375 -.389 -, 9?52 i.i2e
iegr ~-3.024 9.843 1.439 i.886 -Yod ~5.825
ELEMENT ID 458 oo e
LOAD
COND JOINT FeX) F(Y) FeZ) MOX) M(Y) MCZ)
0!
fe5% 292 ~1.314 -. 832 ~. 194 -. 009 L4825
1es0 175 .58 - 202 -. 251 4G .63
1e84 448 424 L0460 -. 2314 -. 406 .418
1985 -. 879 i.44i2 375 . 389 . 938 -1i.129
ELEMENT ID 154  —eeemeomm
L.OAD
COND JDINT Fix) FL{Y? F(Z) M{X) MY M(Z)
i
1049 ~. 214 ~1.359 -i. 431 i.932 1.544 ~1.3@1
ii74 2.524 iié 2.152 ~2.458 ~4.616 3.383
ies59 ~1.2046 ~1.538 -2. 458 i.es81 i .28 -i.i82
1040 ~i.1i03 2.784 i.732 . 647 . 438 ~1.3%98
ELEMENT ID 4§55 <o
LGAD
COND JOINT Fexs FOYs F{Zy MOX) MY M2}
i
1i74 i.19e@ -1.942 -, 875 pcicl. .437 —1.647
1935 088 3i4 744 ~2. 446 -2 . 548 e, 452
1940 -~.349 i.089 -. 290 1.696 -. 413 -&. 5464
ies ~-. 899 @69 ~-. 1764 a7 ~. 258 ~-.8i2
LEMENT TN 456 =t et
LOAD
LOND JOINT F{X) FOy) F(Zy M{X) M{Y) M{Z)
i
1049 i.477 e . 547 =1.805 ~. 473 -3 . 484 3.489
iese 3.8%6 ~-3.785 . 183 3.595 -~.gez —1.644
1174 -3.714 1.796 -i.877 2. 183 4,180 SR
1955 —1.65% 4.974 e2.698 -~ . B9%E ~2. e84 1.4662



JNIVERSIDADE
5HELL
ELEMENT I
LOan
COND JOINT
i
ii47
if4is
1iiqg
ifiz
ELEMENT In
L.GAD
COND JOINT
i
iies
iiig
ii47
1144
ELEMENT ID
LOAD
CORNT JDINT
i
1145
L1447
i1ifts
11414
ELEMENT ID
L.OAaD
COND JOINT
i
1104
iies
if45
iia47
ELEMENT ID
LOAD
COND UDINT
i
1143
ii4%
iiig
$iis
LEMENT ID
LOAD
CORD JOINT
i
1104
1i94
1443

1145

IE. SAD FAULD

FAGE 87

PRDGRQH:SﬁP?ﬁ/FILE:eraq.FEF

ELEMENT JODINT FORCES

S
FOx) FOY) F(z) M(X)
-9 . 990 494 ~1.744 ~1.549
15,661 2.147 . 348 495
~17 . 384 -1 . 450 -4, 945 -.07®
i1.650 ~1.492 ~2.689 ~2.05¢

LOB
F{X) FOY) Fez) M(X)
~5.988 - . 334 -1 .86 . 059
7.387 i.381 2.463 . 60¢
-9 . 097 724 ~. 093 L 459
7. 497 ~1.773 ~1.108 - 195

159 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FOY) Fez) M(X)
-%.008 ~. 154 ~3.856 -3.544
14.143 - 187 2.801 . 883
~14.414 ~. 479 ~B.794 ~. 686
?. 259 759 3.849 ~4. 877

169 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) F(Y) F(Z) MeX)
-4.864 123 -, 681 - 555
5.988 L334 i.268 ~ 059
~& . 048 . 637 354 i.385
4.923 -1.991 -, 994 B0

iéi mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
FiX) FOY) F(z) MeX)
-5 . 894 166 ~4.400 ~7 B9
i2. 288 190 4,604 £.445
-15.349 ~. 446 -4, R4s ~3.587
8.326 291 4.046 -8.736

LEB o e e
F Xy FOY) FLZ) MOX)
~4.074 i 854 064 092
4.864 -. 183 481 555
~3. 558 ~ . 258 413 ~1.449
2.768 - 673 -1, 098 1.e74

MY

~2é& . 160

8.530
34 . P58
~18 . 542

MOYs

~1.500

. 900
4,884
~8.530

H(Y)

~2i. 684
24 . 509
26,645

~36.082

MY

-~ 37
i.500
3.368

-3 .P34

MOY)

~18. 452
i8. 086
24 .57

-18.345

MY

~. 6468
2.372
3,534

.&233

M(Z)

7. 502
-3. 485
-13.121
3.239

M{Z)

i.194
.00
-9 retE
3. 685

M{Z)

6. 500
~3. 870
-8.1%914
ie sa27

M{Z

714
L
-5, 129

F.018

M{Z)

7.878
-3.787
~&. 7828

. 649

M{Z)

L1515
.14
- 184
14414

1))

o)



INTVERSIDADE DE S40 FAULD FAGE P

PROGRAK : SAF$@/FILE : vodaq. FEF
S HELL ELEMWENT JODINT FORCES
ELEMENT II:I 163 Arh <IeE AKFY SS SRS LLLS Bk dnnt oers SVt B AR G40 S amd mpen e PMAA PELD RERS B4R whm oy 090 SHbn S e
LOAD
COND JOINT F(X) F Oy F(Z) MOX) MOY) M(Z)
i
1104 4.074 ~1.054 ~. 044 -. 092 668 -3 415
1143 -1.219 737 468 -1 . 049 2373 -2 . 080
5103 i.185 - 403 - 303 - 029 ~.134 154
1103 ~4 . 040 .90 - 101 685 ~3.146 4.73%
ELEMENT TIN  £84 oo e e e
LOAD
COND JOTRNT F(X) FOY) F(Z) MOX) MOY) MeZ)
i
£141 ~7 . 768 3.106 ~. 394 ~. 003  -Pi.014 7. 093
1103 é. 467 ~1.238 991 7. 024 18.806  -25.072
1163 -9 . 330 745 -1 . 234 -& . 709 20.174 473
1449 10.629 ~2. 413 TB7 ~146.385  -22.495 3.032
ELEMENT ID  £4%5 == o
LDAD
COND JOINT F(X) FOY) F(2) MCX) MCY) M(Z)
i
1100 ~. 437 -. 047 - 954 ~4.213 -2 577 b . 349
116 i.454 - 347 004 ~8.776 - 144 648
i144 ~2. 618 - 570 ~ . 344 ~1.003 4. 088 -4 .879
1103 1599 . 934 1.296 ~. 264 - 603 ~8 . 254
ELEMENT I 166 oo e e e
LOAD
COND JOINT F XD FOY) FZ) H(X) HOY) M(Z)
i
1896 $.770 - . 444 383 ~1.744 5 959 ~3.893
1098 4.307 2,957 2.882 -3 668 ~f . PR1 8. 150
i1 -4 627 ~2. B33 -2.66@¢ 2.282 . 050 -1.513
1101 -4 . 451 317 ~ . @4 2.774 144 - 648
ELEMENT ID  £67 e e
LOAD
COND JOINT F(X) FY) F(Z) M (XD M{Y) MO
i
1080 3854 i.570 2.178 4.548 4.595  ~11.834
1078 8.947 5,445 3.898 -2 . 458 -5 497 15,709
1094 ~8.494 ~4 028 ~3.794 3.783 ~& . 760 2. 4655
1098 -4 . 307 -2 .95y -2 288 3. 662 i.92 -8 . 150
ELEMENT ID  £68 oo oo oo e s o
l.O&D
COND JOTNT F(X) FCY) F(Z MOX) MCY) M{2)
i
1065 6. 471 3.574 2,473 3047 5.874  -i4.251
1674 10.274 4.83% 4.086 -3 282 -8 516 14,144
iese -7 .Beéo -2 . 995 -8 . 841 -2 . 833 -4.925 16.463

ie7s ~8. 947 «5. 445 ~3.898 2. 4658 G497 ~i5.7e9



JNITVERS TIHALE,

w2 5 B R 1
ELEMENT ID
LOAD
CONDY JOINT
i
10465
1957
1974
ie74
ELEMENT ID
LAl
COND JOINT
i
jes7
iess
ie74
ier3
ELEMENT II
L.OAD
COND JODINT
i
idas
1948
1973
ie489
ELEMENT ID
LOAD
COND JOINT
i
ies7
1i73
1064
1068
ELEMENT ID
L.OAD
COND JOINT
i
iesn
1067
10469
ie7¢
SLEMENT ID
L.Oal
CONDI JOINT
i
1173
i053
ies8

ies7

DE SA0 FAULD

FAGE

29

FROGRAM: SAPPO/FILE :rodag. FEF

ELEMENT JQINT FORCES

ié? mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FOY) Fez) XD
-4 .738 -3, 684 ~3.230 -8.188
b.460 4,407 3. 634 i.368
~10 . 276 ~4 . 839 -4.084 3. pga
£0.555 4.396 3.680 ~1. 285

i ?@ TR T2 Lo Al Ak S0 S 2 1001 10 B S DT 1480 49 48 B s SR S bt S s S S s
F(X) FOY) F(Z) M(X)
~2. 068 ~1.098 ~ . 454 2.889
8.114 4.652 3.498 3.999
~10.555 -4.396 ~3 . 680 1.285
4.508 842 634 i.833

171 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
FeX) FOY) F(Z) MOX)
~. 134 ~i.148 - 474 1. 244
4.004 i.943 683 1.748
-4 . 508 -, 842 ~. 634 ~1.833
639 046 L8 ~. 443

i?’Eﬁ R RS BSL e mtee Sede L4 ratn 4104 S440 rerk $903 SIRE B8 1900 SAS buih Srpe S4ed sbvn et S0t miby mmms 00 et
F(X) F(Y) F(z) M(X)
5.780 - 475 -1 . 545 - 624
8,645 2. 601 3. 444 t.354
-7 . 980 ~3.504 ~3. 387 ~5. 248
~2. 415 i.577 i.461 ~2. 244

B e
FeX) FCY) F(Z) M(X)
1.343 ~2. 0RY - . 337 .396
2.193 .034 ~ . 50y ~. 244
~ . 639 - @44 - 424 441
-2 867 2.039 L9465 000

1?‘4 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FOY) F(z) MOX)
~.974 ~3 . 489 -4 475 ~2.019
3.643 i.886 2.936 .099
-2 . 908 ~1.494 ~i . 807 487
B33 3.096 3,347 214

MY

~5.074
i6.625
B.51i6
~11.868

MY )

-7 .2463
~&. 474
ii.geg
—-3.183

MY

i.090
-1 .303
3.483
-, P68

MCY)

817
. H&E
B3

190

i
oo

M{Y)

. 340
2.e72
.62
.00

M{Y)

-4 . 955
LT &S
L1583
.72

R Ny

M{Z)

17.758
=56, 450
~14.144

16.751

M{Z)

?.0467
i.264
~16.751
2. 930

M2
£.8%94

245
-2. 030
~. 184

M{Z)

i.950
i.143
-4, 140
-1.879%

MCZ)

2,238
- 724
.186
.00%

M(Z}

&. 285
~4 314
-. 604

.7E4



FAGE 30
FROGRAM: 5AF90/FILE . voday. FEF

JNIVERSIDADE DE SAQ FAULD

S HELIL ELEMERNT JOTITNT FORCES
ELEMENT ID 75 s et e o
LOAD
COND JDINT F(X) FOy: F(Z2 MX) MiY) M{Z)
i
1952 9.393 . 285 -, 500 -5.P03 2.186 -2 . 284
953 ii. 954 i.4643 4.2412 -3.379 ~&.489 4, Q89
i057 ~9 &&68 ~2.734 -4 775 -5 .675 -4 A 3.320
1473 -7 . 4414 . 888 i.044 L0686 8. 457 -7 .368
ELEMENT TI 76 oo e e o s
LOaDn
COND JOINT (X)) F(Y) FeZy M{X) M{Y) M{Z)
i
1134 ~2@. 460 ig 279 15 .526 34 . 445 -38 . 399 13.928
1429 1.505 -3 .197 - 289 44 .14¢ -i4.388 -i82 B39
i8ig 8.843 - 217 4,189 . 200 .900 . @06
1758 i¢. 442 -8 . 855 ~1i2 . 4P4 -F . 838 ~-14.714 -7 .824
ELEMENT TIN 477 o o i o s s e
LOAD
COND JOINT F{xX> F{Y) F(Z2) MOX) M{Y) M{Z)
i
iige -19. 004 ii.474 iz . e5e 3.429 -89 . 447 7.305
iig7 i1e. 881 -8, 922 ~1Q.5680 53.473 33.814 . 458
1758 -8.509 7.1e8 19.0%9% i5.614 18.413 -, 4821
1748 16,8233 -9 &54 ~fi.44% ~34 418 ~54 . 487 19.748
ELEMENT TI 78 o e o e o e
L.OAD
COND JOINT Fix) FiY) F(2) M{XD M{Y) M{Z)
i
1127 -23 . 4638 i2.8%93 ie. 499 ~59.933 —-&i . 4639 -5.419
1125 -, Q41 - 921 -13.9046 23.724 -14, 905 -3 252
1718 é&. 484 -4 . 249 i3.544 28.634 5e.7g7 ~-3.071]
14648 17 . B7e ~1@.724 -18.097 544 - 24% -3 . 408
ELEMENT II) 479 e e o e e
L.0an
COND JOINT FOxX) FL{Y) FeZy MOX) MCY) MOz
i
L4825 -16.4644 &. 857 11.895 17.588 ~54 . &54 5.98p
iiae 4.783 ~3. 4472 ~i2.9i8 44,147 43, 1468 -4 . &5
1618 ~3. 794 2.442 i2. 508 1.645 2.758 - Q49
16418 15,6514 ~-5.4548 -11i . 885 -24.e23 -55. 294 5.385
SLEMENT TH 4BO e e e
L.Oan
COND JDINT FOxy FOY) FeZo M{X) M{Y) M{Z)
i
iige -23.978 1,064 11.8235 -5, 174 &1 . 7410 -3 . 217
1iR4 ~3.386 LT -i2.284 29 . 404 -i . 987 -2 4HPE
1648 & . B39 -2 . 505 1i3.908 21 . 84p He.780 -1 . 8468
1518 20.518 -7 .814 ~-12.840 -4 . A&OF ~& . 094 210



INIVERSIDADE

S [ I i
ELEMENT ID
L.OAD
COND JOINT
i
1124
1163
igis
i54i8
ELEMENT ID
L.OAD
COND JOINT
i
1163
iii9
i5i8
i4is
ELEMENT ID
LOAD
COND JOINT
i
iis¥%
iiis
1418
1448
ELEMENT ID
.0aAD
COND JOINT
i
i1ig
iiis
i4i8
13i8
ELEMENT ID
LOAD
COND JUOINT
i
it1é
1145
1348
1348
ELEMENT ID
LOaD
COND JOINT
i
5145
iii4
1318

1348

LE Sal FaAULD

ELEMENT JOINT F
181 ..................................
F XD FOY) Fz)

-15. 040 4,463 g EmE
6.520 ~2.905  ~10.960
5. 027 1.643 1. 066
13.547 ~2.869  ~i3.457
182 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FY) F(z)
~23.782 6.478 13, 6514
-2.891 -. 192 ~9 . 629
6.736 ~1.475 10.775
19.937 ~4.811  ~14.798
183 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
F(X) FOY) F(Z)

~10. 004 1.303 13.999
4.629 ~.B76  ~41.97%
~.204 ~.172 i2.280
5.577 - 855  ~14.304
184 ekl R4t 48R Tedd B4ty A dobr ek SA4E mbhn St phe bk ik wimd Ay mans e bk poyh dmi Bk b py2% e S PR
F (XD FOY) Fez)
~17.181 1.566 12850
873 -. 136 ~8. 645
4.934 662 6.973
1,375 ~2.092  ~ii.178

EBE oo o
F(X) FOY) F(Z)

-12. 285 524 7.393

5. 543 - 355 b 15

~2. 210 244 7 .730
4.952 ~. 442 ~8.967

iBé Smas ok tram s SARY . GivA YRS LS AT Ghrw SFRF Sove MR IS ARS BRAN S4ND S44D HBY 1BSR SSER SHIE BOES S038 BOES
F(X) FCY) F(Z)

-9 . 543 . 355 6. 156
7.594 - 868 ~5. 671

-7 . 581 434 6.439

9. 449 - . 58§ -6 . 624

FAGE

31

FROGRAM : SAFPS/FILE  rodayg. FEF

CES

MOxX)

8.4659
24.17¢
4.443
~45.432

MIX)

~.386
7.4634
i3.e97
4.0624

MOX)

.Ge7
.49
.B859
. 348

i

B0 W

HOXD

4. 4540
7.974
2.174
i.458

M{X)

i.448
2.054
i.iém
~-i.942

MOX)

-2 . el4
3.1246
i.102

-1.758

MY

—1i.i8¢
44 . 239
i2. 310

=54 . 542

MCY)

~53. 445
~14. 4650
48 .298
i2. 473

MY

&§.434
ig. 992
.17

~14.52%

MLY)

-1G.882
-i.106¢
io.7i6

3.757

M{Y)

~7.499
17 .949
8.798
-19.943

MiYD

~i7.949
27 .44
i8.375
~27 . 845

ML)

AR
-4, 8482
. 887
~i.254

MCZ)

.&41
—53.95%
L9577
~i.839

M{Z)

g.442
~3.430

2.063

M(Z)

048
~R.60%
~. 680

-8 565

M{Z)

i.148
2. 454
LSS

i.850

M2

~& . 6546
B.583
. 958
L899



INIVERSIDADE LE S$40 FAULD FAGE ac
FROGRAM : SAF9O/FILE . vodaa . FEF

S HELL ELEMERNT < W ST FOBRCES
ELEMENT ID 487 oo
L.OAD
COND JOINT F{X3 FY) F(Z) M{X} MOY) MZ)
i
iii4 -17 9382 . 658 &.767 i.i83 -35 ., 588 -2, 991
1ii2 io. 40914 -, 914 L3908 2,050 18,3542 ~3.83%
1348 -2 . 4650 . 935 1.8266 ~-. 022 16.877 -, 890
i2is ?.281% -.677 -8.383 .90e . 80e .90
ELEMENT ID  §88 e
LOaAD
COND JDINT FixX) FOY) FiZ M{X) MY > MOZ)
i
iiqe ~% .29 7.547 i.589 ~41.450 -18.843 6,219
ii7é 8.a59 ~-3.519 - . 654 46.821 i8.e¢33 ~9.981
iige -8.778 2.e07 i.337 -7 . B&4 26, 060 ~3.3%6
iiz2i ?.728 ~&. 933 -2. 212 -2 . 451 ~i9.399 & 217
ELEMENT IR  1B9 s o
LOAD
COND JOINT F{X) FOY) F(Z) MOX) M{Y) M{Z)
i
ii7¢ -7 . 749 4.754 .39% ~7. B ~17 . 064 4. 817
1144 7.465 -, 0% 4 113 3.54¢ i6.042 ~&.8146
iiel ~8 . gog 1.619 . 245 -&.843 £3.558 ~4.163
1163 ?.0%92 ~4.31i8 ~41.458 ~i7.875 ~§2.968 3.747
ELEMENT TI  £90  ~ e
L.DAT
COND JOINT F (X FEYD F(Z) H{XD MOY) M(Z)
i
1ié4 ~& . 384 - . 947 -2.978 -ia. 599 -18.530 iB8.581
iis2 19.744 ~ . Q57 2. 326 -. 474 ig . 746 ~7 . 3597
1149 -1@.77¢ 3.5ez -~ 559 8.3%9 ?.954 ~&e. 414
1i7¢ 6. 442 ~1.398 1.é42 -i.207 -6.%946 11.344
ELEMENT IR 498 oo i
L.OAL
COND JOINT F{X) F(Y) F 2 MiX) YD MOZ)
i
1162 -2. 636 -. 359 -2 . 05R -7 .341 ~&. 850 7. 947
iiee 6.65¢ 678 2.18: ~2. 366 3.9%97 -3 . 684
17 ~&. P23 163 - 7a7 1.607 9.994 -8.183
ii41 .98 ~. 484 . 625 -2.535 ~1.347 4. 608
SLEMENT IIN S98 o mo e
LOAD
COND JOINT FXo FOYs F(Z?} MOX) MY ) M{Z)
i
ie?4 2. 628 ~4 . 640 -5.917 -4, 3R& 157 ~1.09%
ie95 ?.495 2.4692 4.73% ~&. 2782 4.333 -3.499
1144 ~i2.379 -2.249 =-5.449 4. 268 -4 958 -1 .582
1iae 247 4.1i88 2.418 3.e22 ~3.238 4.1ia24



INIVERSTDADE

SHEILL
ELEMENT ID
LOAD
COND JOTNT
i
1995
1694
1147
1100
FLEMENT ID
LOAD
COND JOINT
i
1982
1081
1994
1695
ELEMENT ID
.0aD
CONDY JOINT
i
1081
ioge
1095
1894
ELEMENT IR
..0an
COND JOINT
i
1043
1964
iegy
1981
ELEMENT In
LOaD
COND JOIRNT
i
1044
1945
L0814
io80
ILEMENT ID
L.OAD
COND JOINT
i
1055
1054
19463

1664

nE €40 FAULO

=

i?3

i94

193

196

i97

198

1Ly B AHiEES T SO I NT
F{X} Fey) FeZ)
i.ig9 ~3.364 -2.054
8.812 2.935 3.714
-8 . 354 -1.7714 ~3. 098
~1.584 c. 203 i.433
FOx) FY? Fez)
2.732 ~3.044 - . 42a
4.261 2.1i9% P2.893
-4, 335 ~2.361 ~&. 498
~2.678 3.809 327
F{X) FOY) F(Z)
2.31i6 -1.478 424
7.718 £2.479 2.891
-7 .44 -~ 535 ~3.042
~-&.088 1.534 - . 308
F X3 Fy? F{Z)
i.66% ~1.285 ~. 281
3.645 .872 785
-2.308 279 -. 413
~2.406 .1i4 ~.e9a
FeX) FOY) F{zZ)
3.007 472 2.01%
4. 936 1.745 =.8i4
-4 472 - . 835 -2.62%
~3.771 -1.033 -2.208
FEXD FOYs FLZ)
978 ~-1.794 ~.774
2.523 Y 1.496
-i. 608 i.408 ~. 1463
~1.893 —-.BB7 -. 149

FORTES

FROGRAM : SAFF@/FILE : rodaq. FEF
M{X) H{Y) Mz}
~&6.Bé6b 154 214
~b. P34 3.865 D 4
4.795 -2.678 -4 . 686
4.294 ~1.46% 768
M{X) MCY) M{Z)
~-1.2875 i.44iR -4 . 331
- 2 . 3¢3 2,114
3.944 -4 505 £.754
G.846 - 767 - . 634
MiX) MCoY) M{Z)
i.is9 2. 174 -5 . 964
Lieg -2, 439 2. 548
3.973 ~-3.7R@ 3.%42
4.954 -2. 164 ~1.827%
MOX3 MY MeZ)
~-g . 557 1.370 ~i.479
-1.74i2 . 345 1.495
i.343 ~.8232 1.45@
i.267 . 440 nE . L8
M{X) MOY) M(Z)
& . 437 2.794 -7 . 694
4.0414 ~8.431% 7,368
~1.200 -2, 929 3.980
ot W7 2.749 =7 .1i4
MOX) MY M(Z)
. G4E - H3Y i.478
- 773 L937 LABG
-, heb -. 335 L0867
-, 340 a2.a92 -1, 189

FAGE 33



INITVERSTDARE DE 540 FAULD FAGE 24
FROGRAM : SAFPQ/FILE :vodaqg. FEF

S HEL L ELEMERT JOINT FORLCEH®S
ELEMENT IIF 499 e e o e e e e e e
LOan
COND JOINT F{x) FLY) Fez) M{X) MOY) M{Z)
i
19546 2.386 -3 ¥ i.844 i.468 7.e8% -5 . 3464
feny 6. 442 2.443 3.4677 ~4{.4695 ~8.847 7054
1944 -4 159 - 758 -2 .634 ~4.3585 -T . 428 7.4i24
i9a65 o -1 4 ~-i. 4502 -2 . 257 i.081 8.238 -3, 875
ELEMENT I 20@ oo o s s st i s e
LOAD
COND JOTNT FIX3) FOY) F(2) M{X) MOY) MCZ)
1
L6050 - . 849 -, 954 - . 392 i.028 ~f . 447 .ii4
jesi 2.863 . G20 i.1@4 -, 978 .3814 -1.041
105% ~ BP9 i.887 - 194 1.08% ~3 . 748 - BB3
1958 - . 893 -, 29 - 513 i.372 - ez it
ELEMENT TD 201 s o o o et st o
{.0an
COND JOINT F{X) FeY) F(Z) MOX) MY} M{Z)
i
1051 . B4R . 387 . @85 -4, 943 3.4i73 -~ 145
ie4hg 4.1i20 2.034 2.2464 -7 .984 737 #2541
1054 ~-4 QL7 - &0 -§ . 80¥ -2 .68 ~7 . QL4 4,638
1057 ~-2.945 -1 .743 - 4P - . 245 7.821 -4, 937
E“LEHE‘NT I[l E@E B
L.oan
COND JOINT F{x) FiY) FO2s MOX) MiY) MCZ)
i
1034 i.385 -1 .545 i.383 -4 454 -4 . 889 ~3.510
1035 -, 225 .834 ~-4.783 5.024 4.838 2. 501
1939 . 984 -4i.4419 i.246 5.082 & . 855 3,248
19040 -2, 083 2.092 -~ 846 -4, 749 =5.408 -2 148
ELEMENT ID 203 = e
L.DAD
COND JOINT Foxy FOY) FOZd MOX) M{Y) MiZ)
i
iies -5 . 805 -.@i3 -i.793 -7 .3%4 -i4 92P 22.433
L1443 7. 9ER ~i BA&7 3.894 12,375 3.874 -5 . 581
1149 ~9 . 855 4. 932 -7 .387 16, 537 i4. 143 i3 403
ifie 7.1i08 -3, 553 5.884 ~§0, 009 -5, 384 7. 544
ELEMENT ID P4 o e am o e oo o s e s s s s o e s s 1 e
LOAD
COND JOINT FixX) FiY? FeZs M{xX) MeY) M2y
i
1519 -18. 493 . 128 -3 594 “i. 301 i9.9827 - . 483
5143 2,119 L7RB LBR3 -2 G4Y P.874 - 174
1448 -1 .881 L2446 - L7 Li7s .634 - . 254

iiis ig. 283 =1i.090 4.047 - 779 -2 . 314 19.392



JNIVERS IDADE

51 Ik e 4
ELEMENT ID
L.OaD
CONX JOINT
i
149
143
ie3
ield
ELEMENT In
1.OAD
COND JOINT
i
io3
i43
ie4
io4
ELEMENT ID
L.OAD
COND JOINT
i
1431
131
fisa
i3a
ELEMENT ID
L.OAD
COND JOINT
i
iiae
i3a
1149
149
ELEMENT II
LOAD
CONE JOINT
i
ioBa
84
jese
39
ELEMENT 1D
L.0Aal
CONI} JOINT
i
10359
ko
ieay

49

DE 840 FAULD

Bl

205

Ft

M E

X}

= Sy
-8.724
5. 8e8
3.ea27

296

F¢

X}

i.8714
-. 901

|

42

-i.4§12

F(

X3

33.802
~34 ., 337
i1.423

~1ii.088

28

F¢

X)

7.ii2
-8 . 480
- .02
i.888

ce?

Fq

X)

R 7

.3

50

~ . &9¢

219

o

F{

-]

5e

XD

24

. 849

b
.3

00

[ rl o
P W

R JOINT E
FOYD F{Z}
~2.16% 930
34613 -5 .477
2. 8i9 ie.a27g
-4, 305 ~-3.731%
FOY) F(Z)
i.e25 L4693
1.497 -1 .9%92
~i.8@7 -.2ig2
~.7i3 Aid
FeYD F{Z)
~32 . 503 ~10.147
3i.e7e 8.026
~59. 649 ~. 254
iz.evg i.876
F{Y) FZ
-7 .685 L1468
4,889 -4 . 4634
e.178 i.ea25
-i.32a . 437
FLYD F{2)
L6224 ~. 060
-. 524 .e3a
248 i.00%

-. 319 -~ R77
FeYD FOZo
2.4631% i.s680
~2.308 ~-i.682%
.986 i.546
~i.369 -1 .59

DR

FAGE

35

FROGRAM: SAF?0/FILE :vodaq.FEF

[ S

M{X)

~1i.44%
~35.4714
e2e.794

-. 311

M{X})

.01 4
3.488
—.443

gl

MX)

~57 . 865
53 . 985
39.781

~48 . 353

MOX)

-3.013
2.747
-. &8
i.240

M({X)

231
-.e7e
~. 542
~.1i84

MX)

-.304
LS44
. 358
.493

M{Y)

14.435
~282.923
26.610
i.663

MCY)

.a37
.82
- . @95
2.234

MOY)

-39.7463
&9 . 759
40.114

-41 . 592

MY

-3.492
2. 572

~i.ei2
784

MY

.1eé
-, 956
~.743
~-. 0935

M{Y)

- 544
e
LA47
244

M{Z)

-3.748
34.797
~20 . 280
~ig. 654

M{Z)

.16e
-4 .80
.51 4
4.084

MOZ3

~58.979
15.650
~47 038
48 564

M{Z)

i.ei4
-4 .403
-4 . 9836
5.474

MOZ)

~. 418
L3846
.B5%

- 295

M{2)

aciss
At
- 73
740



INIVERSTDADE DE SA0D FAULD PAGE 36
FROGRAM: SAF?@/FILE :vodag. FEF

S HE L L EL EMERNT JO0INT FOROCES
ELEMENT TN Pii e i i i e s o o s
LOAD
COND JOINT Fx) FLiY) FLZ) M{X) MiY) MiZ)
i
1049 24114 .373 i.855 -4 .@823 -, 942 3.i30
49 -2 . 769 -, 149 ~4 . 269 L5463 &G -3 .347
i944 g.9ig 197 - 854 -, 8244 - 436 -3 248
44 -2.754 - 421 .Ba&7 978 L 7AY 3.4%97
ELEMENT TIN  BLE e o e e o s e e s s e o
Loaln
CONI} JOINT F{x) FOY) F(Z) M{X) MCY) M{Z)
i
1644 i .85 1.799 -4 .480 -4 .493 - 793 - 6@
44 -1 .918 -4, &30 i.1460 ey .7AG 1.035
1939 1.776 3.e2i -, 324 CB5s L343 £.485
39 ~i . &57 ~3.181 . 344 -1.314 ~1.447 ~. 143
ELEMENT TI RED oo o o oo o o i ot st sttt s s o s s s e e
L.OAD
COND JOTHT FAX) FLiY) F{Z> M{X) MY ML)
i
1939 -3 . B74 .81 4 -8, 4630 -3,865 -4 046 ~3. 538
39 3.832 - 750 2.616 4. 200 4. 540 2.871
1033 L6509 i.B5s -1 . A30 4. 4137 4. 484 2.145
33 -, 605 ~{.31¢ i.644 -4 . 287 -4 . 53872 -2 G119
ELEMENT II  Pf4 i o i b ot e ot e e
LOAD
COND JOINT FOx: Fiy F{Z) MOX) MY MOZY
i
1933 L3468 . 928 - . 224 .17 . 834 L4148
33 - B4 A .243 -, 108 Rrr - 45t
1169 L3758 .39 . 084 -, 135 -, 444 - . 048
1469 -~ 301 - . 147 -, 184 2% -. 933 L1682
ELEMENT ID  BAH e e oo o e
LOAD
COND JOINT Fix: FOY) FOZ) MOX) YD) MOZ)
i
1020 R B=1v] i.eg” . 055 .39 L3446 -1 .578
247 .Bee - 8827 -. 940 -~ . 428 -, 395 1.5985
915 -2 . 154 2.848 - . 248 L3414 A48 1.878
15 2.086 -3 5829 2582 -, 312 -, 313 -1 . 585
ELEMENT TID  Bid o om o o n e os cn oss  os s t  msome
L.DAD
COND JOINT Fix) F{Y) F{Z) M{X ) M{Y ) M{E)
i
ieis -.1i4 - 7546 .e2ne A5 LAee -3 . 501
15 244 A47 - 256 - 538 - Be7 2,513
jeie -3 .04 . 356 -t ¥4 -3 5] LB%4 i.556

ie 3.80¢4 - QAH - &6 -, 754 - . &00 =2 DY



JERSIDADE

i E L L
IMENT It
JAD
ND JOINT
i
1ei@
ie
1904
F¢4
SMENT I
Jan
WD JOINT
i
1504
Fé4
1004
4
SMENT IR
oan
OND JOINT
i
1004
4
11751

i

DE S840 FAULOD

=

218

IR A E T JOINT
FOX) FOYs F{Zo
-3 . 442 Y34 -~ . 454
4.023 =728 L4095
~3. 465 1.1 -.0863
R.884 ~. 103 .i8?
FXD F{Y) FeZ)
-§ . 075 i.298 ~-i. 062
1.613 -2 .3e1% i.o42
-2.1@e4 .B4b -§.91i3
i.566 C1E7 i.e33
F(X} FOYs F(Z)
—1.82% 144 a9
1.396 -, 3614 - 729
-1.%500 .94 .B204
i.1a9 -.714 -. 076

FaGE ar7

FROGRAN : SAFSE/FILE :vodaqg . FEF

FORCES

MOX)

. @4é
.ie8
~.Pe7
. 684

MOX)

7L
-, 893
-. 995

.38%

MOX)

L4377
-. 482
-, 244
-~ . 395

MOY)

-, 145
~. @16
-. 203

L9411

MY )

.842
-~. 642
-, 681
i. 8339

MOY)

-, B4b
- 707
- 244
- 311

ML)

-3.1390
3.482
3.82e2

-3.334

M{Z)

= I
-.eve
~. @30
~. 705

MOZ)

4% . 188
.841%
i.04%9
- I
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NIVERSIDADE DE 840 FaAULO

S B Bt

s e 1S e IN-SE F

0OR

CES

FROGRAM : SAF9G/FILE rodaqg. F4F

MEMBRANE FORCES ARE IN FORCE FER UNIT LENGTH
BENDING MOMENTS ARE IN MOMENTS PER UNIT LENGTH

ELEMENT ID i
LOADR COND i
JOINT 5ii

4 1 .R2077E+00

5 1.B402E+00

i ~1.71i29E+00

2 -4 AZ4BE+00
JOINT Mis
4 ~2 5934E~04

5 -2.3893E-01

i -2.7094E-01

2 1.8647E-0F
ELEMENT ID e
1.OAD CORD i
JOINT 841
204 —-4.5476E-01%
905 —-2.13905E-01

4 §.0397E+00

5 1.2405E+00
JOINT Mii
904 ~2.010Q1iE-01
905 ~4&.4227E-04

4 -1.8388BE-01

9 -8.431i7E~01
ELEMENT I 3
.OAD COND i
JOINTY 811
5 -5.8885E~-¢4

6 ~6.9347E-€4

2 3.7i96E-91%

3 7.38B0EE-014
JOINT Mis
5 B3.7787E-ei

6 4.6049E-02

£ 1.B2e7E-01

3 ~1.2694E-01
ELEMENT ID 4
L.OAD COND i
JOINT 814

P05 5.4934E~08
706 —-3.4P97E-02

5 —4.7044E-01

ki 1re aere ey pn BB Pk G55 4454 S0 PSS TS iU S Surd VTR RS ek Perk bob b A S pase

ab S L o S S ML S PEPt P P bt ek ey ket Seid B00 Beis 600 M San rar waa PR

522
.2990E-81
.L935E-01
.9338E~21
.i832E~01

Mae
LZ70RE~01
.4@43E~@i
.OBLAE~@R
.6314E-014

sig

.A7Q4E-014
.OE95E~81
L 6288E-02
AR HE-01

Mig

.R189E~01
CGEe9E~0a
.8948E-02
T4BLE-O1L

S SE NS e G TUE St 29RE HEY S0ry TV iy $oSR lekd SLM GOSN FERE LN UEES TN SP Pure PR EEPR

b v o pere $run T ek by Slrk (i S S04 S451 I S B S S 9B MR 8000 Fent Tt

see
.G5471iE~-0]
14467681
.B364E-@2
LGioRE~01L

Haa
.2680E~014
.3R0AE+QQ
.4HP34E-01

LOB7AE~0L

gie

7714E-04
.3002E-014
.RAGSE~-@1
.R562E~02

Miz

. J25eE-e2
.9533E~01
.24678E-02
.@588E-04

e b e

o vt et e seam pher pher mo ke AL SL LIS S545 A0S S S St Sy HTE RSP EeVT e T TS

sae
.BL35E~24
.3B43E-04
.8472E~-01
.1786E-04

HMaa
LAPLI9E~04
Lii85E-02
LiSeRE~-0R
LA777E~03

Laadi *Y IRl £

= TR

sie

.34630E-94
.1 46P3E+00
LG477E-Q4
.3645E+09

tiia

ARV 7E-@L
Li588BE~-01
.RA4RLE~0)
L1i98E~04

wbn b S R L B BUAS G54 G008 e PeE SR SR en B4t Pane oeid Hhed LASE byt AL S sbin Bise

" - P ST Yrrh Pk pelr S4A1 6L S5 BESs fOUN U RAS SR Svat ST B arn adeh iy oivi Seas

& ~7  6240E-01 -2

sea
LIB3AE-014
L1e?PE-02
.77iBE~e2
.2872E-014

-7

sigz

AL ASE-92
947 IE~0 )
.A449QE~91

487 4E~028

W 'S |

Fmax

.B1i37E+00
.694BE+00Q
.@3i4E-014
.HI30E-21

Mmax

.Be8iE~014
.ARS6E-91
.B44E-02
LEelo6E-014

Fmax

.A266E-01
.5193E-01
L IRIRE+00
.BAL4E+QQ

Fimax

782 4E~04
 AOSEE-OL
.7823E-01
.3738BE-¢1 -

Fmax

.7826E-01
.171i5E+@0
.QAB7E+0Q
.1954E+00

tHimax

LA 372E~-01
.BLEPE-0)
.iB6PE-01L
.7088E~92

Fmax

2.9774E-01
L. 7i09E-01
i.
-2.1844E~-01

0448621

Fmin

. 3B44E~0R
. H472E-01
ZLBIE+OY
LAG97E+00

Mmin

.S5352E~04
.A106E-01L
L728LE-0]
.B365E-04

Fmin

RLiBLIE+00
.S503LE~01
L O783E-014
LG0i6E-01L

timin

LATHLE-01
.G0RiE+0Q
L7A99E-04
.71i83E-01

Fmin

.B575E-04
A2 LOE 400
Q7601
.3954E-04

Mmin

.i1335E~014
. 743302
.88iBE~01
.PLS0E-94

Fmin

.RE2YE-0a
LAPIPE~@L
.P7RRE-914
.7270E~01

FAGE.

ANGLE
~33 .38
-34 .32

89.1é
-8 . 24

ANGLE
~-32 .44

B86.53
-84.34

43 .07

ANGLE
~44 .26
~74, 38
~24 .87

2.1¢9

ANGLE

34 .40
-24.46%

13.99
~78&. 41

ANGLE
73.93
67 .91
53.35
446 .89
ANGLE
43 .36
50 .54
3i.a8
450 .81

ANGL.E
84 .32
~-446 .50
79 .47
~-82.16

i



INIVERSLLA

SiIEs I ik
ELEMENT I
JOINT
g5 -1i.
905 ~7.
5 -4,
6 9.
ELEMENT I
LOAD CORD
JOINT
i¢ i
ig 1§
04 3.
205 -4
JOINT
ie -5
ig -5
704 -4
205 5.
ELEHENT I
LOAD CORD
SOINT
ife -9
i4 -6.
205 5.
086 3
JOINT
ig 2.
i4 -5.
205 ~8.
P06 2
ELEMENT I
LOAL COND
JOINT
ig -4
167 ~4
i4 ~4
iqa -4
JOINT
i2 ~3.
167 -3
i4 -3
i4 -3
ELEMENT I
LOAD COND
JOINT
i5 8.
17 9.
ie 4.

ig i,

DE DE A0 FAULD

ORCES

A4 S0 Hane Sein Mins mpw e s e my

Mie

-2 .872iE-@l
i. @081i3E+ed
-2. 5709801
i.4114E+0¢

P 0 e S v 40t St ey e e et

sie
~§.0377E+009
-1 .8781E+00
-1i.71i92E-01
~9.6478E-014
Miz

1. 4413E-01
7. o9e%eE-02
i.ei24E~014
&6.74600E-02

AL s W B 4200 BaE L me e e

B ettt 00 10 000 DB 0 L P S 8

EiE B FRIEST 18 F
n g e e
Mid M22
OSP2E+0¢ -1 41467E+00
PBEFE-0L 1 .70058E-01
B764E-01 4. 46925E-014
B347E~-01 -1 .5999E-02
D R T
A o o oo v o v e s e e
Gii sz2e
.3O3LE+QR 6 .D5OFE-01%
L3EL6E+00 6. 032TE-0Q4
P403E~01 ~3.3940E-014
.BA78BE-01 5.746%E-014
Mii HMeea
.7357E-02 -3.007¢E-01
.431eE-@1 -3.3125E~-061
.@425E-901 -9 .730iE~-082
77546E~01 ~i. 448B4E+00
n 6 _______________
Sii 52z
OUO3E~9L 1. .0i18E+00Q
BEBOE-04 1.44462E+00
4%R20E~04 1.741iBE+00
.OR47E~0L 5 9313E+00
Mii Maz
72iGE-02 -2.0@830E-01i
ABSOE-62 —~3.46064E-01
BA72E-01 -i. 4000E+00Q
.04BOE-08 L .OBLIE~-QL
n Tl B
1 mmmmmmmmmmmmm
81l sz2
.ABS7E-@01 P2 .7447E+00
.4357E~0%  2.7447E+00
LABG7E~QL 8 .7447E+0¢
LABB7E~@S  2.7447E+00
Mis Mg

7741iE~01 ~1 B53PE+00

FT7ALE-@L -4 3T3CE+00
7ALE-0L 1. 3032E+00
T7ALE-GL -1 353B2E+00
1] - SR ———
i _____________
61l see
P897E~@4i —i. 5480kE~02
44418E~-01 3 .52i3E-01L

1439E+00 2. 2303E-014
1599E+00 3. 1293E-04

8iR
—1.12463E+00
2.3978E+00
-3.3194E-014
3.8540E+00

Mia
~3. 4741 9E-02

~2.Bi82E-03

2.3977E-03
8.4346E-02

B Bas st et A o e s s e

A

5i2
~-5.2874E-e1
-5.2874E~01
~5.2874E-04
-5 . 2874E-04

Mig
5. 3824E-94
5.3824E-¢4
5.3824E~01
%.3824E~01

O

vt 4100 +rer enn rer vene iy erbe e ok S

5ig
~3. 0RE3E-01
-1 .6298E-@1
~35.68246E-01
~-3.94890E~01

P L0000

(A Y

i
fona i

g

-5
. 3884E~-014

-4

~i.
. 3884E-04

L2l S+ I+

FROGRAM : SAF?@/F ILE :

Mimax

.9964E~01
.B503F~-014
. 3395E~04
LTORBE+QQ

Fmax

.DLLBE+OQ
.G780E+00
.PRA4E-04
.8318BE+00

Mmax

.iiE2E~0d
.e782E~91
LFi3eE-02
LTRI4AE-014

Fmax

.95E3E+00
.P443E+00
LAATEE+00
.OD6QE+00

Mmax

.274i2E~-08
.4824E~02
.B47LE-04%
LEPLTE~0L

Fmax

.830LE+Q0
.B30LE+QQ
LH301E+00
.B304E+00

Mmax
3884E-Q14

3884E-04

Fmax

.BAHL7E~0OL
B794E-01
.4148E+00
.3148E+00

1
LR iR

Mmirn

.G5742E+00

.AF3OE+00
.Se34E-214
.3485E-014

Fmin
. OBO5E~01

.G5314E-04
LAQL7E~0]
LA187E-014

Mmin

LL91i8BE-014
.47 14E-01
. 3647E-014

.AS34E4+00

Fmin
.3485E+00

.i80%E+00

.1480E~-014

.8e22E+@0

Hmin
.1329E~0141
LGBEFE~D]

.4000E+0Q

.27 36E~08

Fmin
.2897E~-61
LE8?7E~21
.2897E-01
.B897E~01

Mmin

G918E+00

LG948ErQ0

LS9L8E+00

L5718E+00

Fmin
LiRe2E-01
ie3sE-04
LARREBE -G
G602 E-94

PaGE 2
rodaq.F4F

ANGLE
~&29 .05
57 .29
-75.87
32.89

ANGLE
~34.33
~38 .58
~49 .54
~55 .74

ANGLE

2% .14

72.30

73.38

4.41%

ANGLE
~68 .51
093.714
-462.92
50.97
ANGLE
~-g.4%9
-, 53
Lig

36 .48

ANGLE
~80 .33
-86.83
-86 .83
-8¢ .83

ANGLE

23 .90

23.99

23.%¢

23.%e

ANGLE
~17 .81
-14 .38
-25 .49
-~y . 57



FAGE 3

NIVERSIDAIE DE 8AQ0 FAULD
FROGR&M : SAF9@/FILE vrodaq. F4F

§ HE L L ELEH®MERNT FORCES
FLEMENT IN R
JOINT Mii Me2a2 Mi2 Mimax Mmin ANGLE
45 -4 916PE~0F ~1i.3293E~04 5. 9B6YE-0R -9 .5400E-02 -2.289LE-81 598 .84
17 -2 15i7E-@i 2. 4R72E~-@1 §.A4BVE~@R 2.49i5E-01i ~2.2140E-0i 83.29
10 ~§. PEHPRE-0R -~1i.8B869E-01 B.33B3E-02 {.4408E-02 -2.2293E~01 gg .32
ip -5 A94FE-0QL -3, 4%504F-01 1.1438E-01 ~2.9387E-~0i -6 .0083E-01i &5 .94
ELEMENT ID G i e s o B
I.OAD COWD B oo e e e s et
JOINT 544 ses giz Fmax Fmin ANGLE
17 9. 1180E-01 5.0044E-01 5.94600E-01 1.3364E+00 7. 5685E-02 35 .48
i9 & .PA44BE+G0 i .3386E+01 -2 .9BL6E+0Q 1. 4429E+01 5. 2030E+00 ~79 .39
£2 -7 . Q4A77E-01 -i.5994E-01i -8 . 3%505E-01 4.4460Q1iE-01 ~i.3i07E+@0 ~54 &3
1467 1. .SOLGE+QO 1.POOSBE+®4{ ~2.4739E+00 1 .2559E+01 9. 4A83L1E-Q1 ~77 .39
JOINT Mid Mea Mig Mmax Mmin ANGLE
§Y ~P L6TOE-0L P .POAVE~DL 1.1iR&3E-01 2.4778BE-01 ~2.4402E-~01 746 .37
§i9 -3 RASIE-01 4 ,9225E-84 2.1440E-¢1 S.4610E-01 -3.7735E-01 74,03
ip ~3 S698E-01 —3.i859E-01 {1 .738B5E-01 -i.4P28B8E-01i -5.4R69E-@1 A48 45
1467 5.1830E-0R ~8.4480L-02 3. 046463E-01 &.977iE-0i -3.3006E-01 38.73
ELEMENT IR B o oo o s e s e ot e
LOAD COND B o o e e s e o e s it 4
SJOINT 8i4 ser sig2 Fmax Fmin ANGLE
26 3. 1599E~01 L. S899E-04 ~1.9952E-01i 4.481i8BE-0i 2.4797E-02 -34 . @b
PP 5. 4633E-01 1.3095E+00 3.30R2E~04L 1. 4326E+00 4.2328E-01 &9 .54
i5 7.05iiE~0f ~4.783RE-01 ~£.4432E-08 7. 0561iE-01 -4 . 7883E-0% -§.18
17  4.8P35E+00 1.4898E+00 2 .54643E-01 i.476PE+00 1. i371iE+00 53.98
JOINT Mii Mag HMie Mmax Mmin ANGLE
P4 ~4.783BE~-01 ~3.8073E-02 -2.5838E-02 -3.3464E-02 i 8298E-01 -7% .89
2P -P 3P83E~01 3.497iE-01 ~2.08i7E-02 3.5045E-0i ~2.335VE-01i -87 .94
i5 —i.5P24i3E~01 -2 .903BFE-02 1.0448E-04 3.0852E-092 -2.1202E-91 &0 .83
i7 -2 APL4E-0L 1 .7868E-041 5.4i898E-02 1.85i4E~0i -2.3B40E-01 82 .94%
ELEMENT ID B g o e v e e s s e
LOAD CDHD oo o o e e et s e i e
JOINT 814 s 812 Fmax Fmin ANGLE
20 3. 8564E-01 &4.4455E-01 1. .38P4E+0¢ 1 .F03BE+¢Q -8.7360E-01 A7 &7
P4 5.438BE-02 -2.0i3iE~0i -£.3134E+0¢ 2.24i8E+00 -2 3918E+20 -43. 44
17 1.3544E+00 1i.0587E+00 ¢ .7090E-0i 2.i886E+00 {2.2445E-01 40 &7
i% 1.0345E+00 -3.8277E-@¢1i -P . SO0RSE+00 P . P4BBE+00 ~2.P371E+00 ~37 .44
JOINT Mit Maa2 Mi2 Mmax Mmin ANGLE
22 P {8PBE-DL 3.0943E-01 1 .3B852E~01 3.4103E-01 -2.496BE~0I 76 .67
24 PIYSLE~-0L 9.0958E-01 4.1047FE-02 ¢.iR20iE-01 2.4iD53E-01 Bs 64
47 ~i.6634E-04 1.1i05iE-0f i .7320E-0i i.938QE-0i ~B.49464E-01 &4 .32
9 ~{ 9Ri4E~GL 3.829iE-01 1.3092E-0i 4. ii31E-0i -2 2056E-0L 7774
ELEMENT ID DB o s e o e ettt
L.0AD CORD A e s o e et e 1 s o
JOIKRT 514 see gig Fmax Fmin ANGLE
({5 -1 .7783E-01 3.8233E-¢1 7.90BRE-02 3.9328E~-01 -~1.8879E-01% B2 . 42
PO -i.7783E-04 3.8233E~01 7 .908B2E-@2 J.9328E-¢i1 -i.8879E-014 ge.ie
Py - .7783E-0i 3.8833E-01 7.9082E-62 3.9328E-0i ~{.88B79E-¢1 B2.1i2
24 -4 77R3IE-04 3.8R33E-01 7 .90B2E~02 3.932BE~0{ ~i. 8B79E-0{ ge.i2



FAGE 4
FROGRAM: SAF9Q/FILE : rodaa. FAF

NIVERSIDADE DE $40 FPAULO

SHELL ELEMENT FORCES

ELEMENT ID LB oo

JOINT Mid L Hea MiR Mmax Mmin ANGLE
15 -2 BA4A39E-02 -1i.B8B800E-01 ~i. 35646E-02 ~B.7RP4E-02 -1 .89i5E-01 ~4 .83
20 2. B439E-02 -1 8900E~01 ~-i.3564E-02 ~2. 7R294E-02 ~-1i.B8915E-01 -4.93
54 -2 BAGPE-GE ~i. BROGE-01 -i 3564E-0R -2.7294E-02 -1 .BPi5E-01 -4 .83
81 -p.BAI9E~02 —i.B8B800E-01 -i.3564E-0R -2.7294E-02 -1 .8915E-04 ~4 .83

ELEMENT ID £ e

L.OAD COND S

JOINT 844 gag 812 Fmax Fmin ANGLE
26 1. 6RI3E-@% 6.6035E-02 1.9i38E-@i 3.1144E-01 -8 3237E-02 37.95
nE 4. 6RiBE-0t &.603%5E-0R2 1.94i38E-04 3.414iE-0i -8 3237E-0R 37 .95
51 §.421i3E-0i &.6035E-02 §.Fi38E-01 3.1i41E-04 -B8.3237E-02 37 .95
51 4. 6RLi3E-0L &.6035E-02 1i.9i38E-01 3.ii41E-@1 -8 32B7E-0R 37 . 95

JOINT Wi WaR Mi2 Mmasx Mmin ANGLE
50 -1 .P44BE~0L -4 5957E-01 i.0404E-01 -3.4372E-02 -2.4938E-0i 40 .24
A5 i PA18E-@1 ~i S9S7E~0L 1i.0404E-01 ~-3.437BE-0R -2.4938E-01 40 .26
2y -1 PAIBE-@L -1 5957E-@f 4.0404E-01 ~3. 4372E-02 -2.493BE-0i 40 .26
21 i D418E-@1 ~i.5957E-01 {.0604E-01 -3 .4372E-0R2 ~2.4938E-04 49 .26

ELEMENT ID § 4 o

L.DAD COND § o e

JOINT Si1 sag 542 Fmax Fmin ANBLE
24 1.313BE-@i ~-4.5535E-01 4.7972E-01 4.0032E-01 -7 R4R9E-01 29.28
87 2. H490E-01 ~-3.RAAVE-0R 5.1854E~01 6 HH64E-01 -4 23RIE-01 37 .00
55 2. 0LO9E-01 ~3.3B87E-0L -6.4B804E-02 2. 0923E-0L1 -3.470iE-04 b, F5
o4 3 473PE-01 7. 10RiE-0R -6.5581E-02 3.3369E-01 §.4648E-02  -i4.02

JOINT Mii Mee Mi2 Mmax M i 0 ANBLE
24 -1 .56340E-01 ©.P3B6E-02 -B.B81iB6E-02 9.5455E-02 -1.6647E-01 ~83.79
B7 -5 B&7BE-0R 7.i859E-02 ~3.4895E-02 8.0601iE-0R -6.74RLIE-02  -75.93
55 5. .943iE-02 ~-2.B3IPRE-02 -1.B5SRE-02 7.104i46E-02 -2.9977E-02 ~7 .20
21 -3 {16PE-01 2. 933PE-02 -2.i354E~028 3.0664E-02 ~3.1RP6E-01 -84 . 43

ELEMENT IIt £ oo i e

LDAD COND § o o 4

JOINT G141 g2 512 Fmax Fmin ANGLE
27 -3.7643E-0R -5.5256E~02 4.8028E-01 4.3393E-01 -5 24BOE-04 44 . 47
08§ DOBVE-0L &.36R0E-01 B.99P6E-02 &6.5334E-01 1.6373E-04 79 .28
21 2. AGGQE-@i 3.780RE-02 5.4RQ0E-02 2 S36iE-01 2.4190E-02 14.410
8 4. 3453E-04 7.B2306E-0i ~3.308PE-01 ¢.3970E-01 2.17BPE-0I ~56 .78

JOINT Mid M2e MiR Mima M i n ANGLE
27 i 7854E-01 3.1294E-02 -5 Q9B7E-0P 4 3027E-02 -i. 90R9E-01 ~77 . 04
a8 -4 0130E-01 -7 i972E-03 ~2.347BE-0R -5.8035E-03 -4 QREPE-L -8 . 6@
54 . 497BE~-04 7 .3843E-02 -2.5793E-0R 7 .46780E-02 -i. 5R65E-04 -85 . 50
52 -p B564E-01 2.7198E-0i 4.991RE~03 &.7202E-01 -2.5568E-01 89 . 44

ELEMENT ID B o o

LLDAD COND e o e

JOINT 511 gee sig2 Fmax Fmin ANGLE
28 -8 UVE3E-02 4.0574E-@L 3.9837E-0i &.2760E-6i -3 0958E-0f 60 .89
59 i A90RE+00 -3 5193E+00 ~i . B3ITAE40Q ~4 0BQSE-01 ~4.60R1E+00 ~30 .54
B 2 14P9E-04 3.8754E-01 &.2448E-0L 9.3336E-0i -3.315iE-01 48.94
54 -7 OPEOE-@L ~3.4436E+00 -1 S3GRE+00 ~2.4779E-02 -4.i285E+00 ~24. 14



INIVERGIDADRE DE SA0 FAULD

81 HREsE S5 E & EMIE
ELEHMENT 1D ié
JOINT Mit
28 ~4.0365E-01 4
29 9.34646E-01 i
22 -2.448ik-91 2
24 2.i71iE-061 8
ELEMENT IR i7
L.OAD COND i
JOINT 544
29 —~3.7422E+00 -4
35 —-3.7622E+00 ~6
24 -3.74622E+00 -6
24 -3.762R2E+00 -4
JOINT Mii
29 B.O&8BIE+00 3
31 2.04685E+00 3
24 2.048BIE+00 3
24 2.04685E+00 3
ELEMENT ID is
LOALDl COND i
JOINT 814
2% -3.3784E~-¢1 -6
30 ~3.378B4E~-01 ~6
31 ~3.3784E-¢4 -4
31 ~3.378B4E-01 -6
JOINT Mis
29 2.0255E+00 B
3¢ 2.e255E+e¢ 8
31 2.4255E+00 8
31 2.08255E+0¢ 8
ELEMENT ID i9
LOAD COND i
JOINT Sii
33 —~i.6371E~01 ~i
34 ~5.4425E-01i 9
iey 5.2974E-031 ~i
32 &6.3475SE-05 @2
JOINT Mii
33 «9.4340E-02 i
34 -2.@0777E-01 @&
169 1.6994E-02 1
32 ~-0.90081E~-01 ~%
ELEMENT ID 2o
l..OAD COND i
JOINT G614
34 4.0£85E-94 2
26 4. 0R8IE-24 B
32 4.028B3E-01 &2
32 A4.e2BLE-61 2

N T F ONR CE, 5
M2 Mia
.2483E~-02 -B.2040E~02
LA7O3E+99 -2 . 8158BE-04
.6@36E-01 7 .7404iE-02
.A389E-01 ~1.4185E-01
see Bi2
.38046E+00 -5 .8010E-01
.BBOLE+00 -5 8O1i0E-01
.B8OSE+00 -5 .8010E-04
.BBOLE+RO U . B0i0E-01
Maa Mi2
.0008BE+00 -3 4YBEE-01
.@QOBE+0Q ~3.4698BE~@1L
.@QOBE+B9 ~3.6988E-014
.Q09BE+00 ~3.4678BE-01
sz2a gig
.3L22E+00 1, 38BBRE+00
.3i22E+e9 i . 388B2E+00
.31i22E+00 1. 38B2E+00 -
.3122E+690 1 .3882E+00
Maga MLe
.@582E~-01 -4 .5037E-01
.9582E~-0i -4 .5¢37E-¢14
.QIBBE-0f -6 .503%E-01
LO582E-0L ~6.503%E-01
sa2 gig
.8502E-01 2.9671iE-01
.B494E-03 8. 6451iE-02
.B3B7E-02 3.0i68E-01
LPEISGE-01 2.4953E-014
Mea Mie
LD0i7E-01 7 .7Bi4E-OR
.27i4bt-02 4. 32i0E-02
.B46BE~01  5.L470E~02
.14846E~01 -1 .18@5E-02
sa2z2 gig
.3874E-01 -2, 9831iE-01
.3874E~01 -2.9834iE-04
.3874E~-0¢1 ~2 . P83LiE-@i
.3874E~04 -2 .9831iE-04

20 e

S b e

A s R T

L s 1

FROGRAM . SAFPO/FILE:

Mmax

.7e9BE~02
LZ725E+ea
.720LE~04
L9534E-014

Fmax

.6578BE+09Q
LEE7BE+00
. 6578E+00
L6S7BE+0

Mmax

LAE97E+00
.i297E+09
CARY7E+GO
Li1297E+00

Fmax

LAQLTE-02 -
L1017E-08
Liei7E-er
CiOi7E-02

HMmax

.3072E+00
.3¢72E+00
.BO72E+00D
. SOTEEQO

Fmax

.22b4E~014
.8104E-02
LA3BR6E-04
.4BE9E-014

Hmax

72B4E-04
.FOGsE-02
.S40LE-@1
LisG0E-04

Fmax

L3e1PE-01
.301FE-01
.30iFE-01
.301i9E-01

[ R R R

AT T

Mmin

.1827E-014
LSP3eE-04
.S5646E-01
.B749E~01

Fmin

.P850E+0¢
.9B50E+ 00O
.7B50E+00
.PBTHOE+20

Mmin

.P3P6E+00
.93%6E+00
LRIP6E+00
LP396E+00

Fmin

LLFOE+OQ
.6190E+90
LE6L90E+Q0Q
.HL90E+00

Mmin

.C4QBE—~04
.2408E-01
.E408E-01
.2408E~01

Fmin

TARTE~014
.8310E~-01
LOiPiE~04
LHAGIE~08

Mmin

Li700E~01
.1406E-01
.374BE-93
.QQP7E-04

Fmin

.1465E~02
.1 405E~02
.f405E-eR
.1 405E-02

FAGE 5
rodac.F4F

ANGLE
-79.%9¢
~7@.96

81 .44
~78.24

ANGLE
~1¢.29
-10.2¢
~-i9.2¢
-10 .20

ANGLE
-7@.78
~70.78
~70.78
-7@.78

ANGLE
i2.46
i2. 446
i2.44
ig. 44
ANGLE
-23. 42
~-23. 42
~-23.42
~23. 42

ANGLE
43 .97
6% .80
23.87
87 .83
ANGLE
73.74
8i.78
69 . 48
-8 .24

ANGLE
-37 .31
~37 .31
~-37 . 3%
~37 .31



INIVERSIDADE DE SAD FAULO

SHELL ELEMENT FORCES
ELEMENT ID 20 ~m—— o
JOINT M1 4 12 Mig
34 -1 7998E~01 -4,10BRE-01 3. 3545E-01
26 ~1.7998E-01 ~4.10BPE-01 3. 3545E-0
32 ~1.7998E-01 -4 1082E-61 3. 3545E-04
32 -1 .7998E-0f ~4.1082E-01 3 3I545E-01
ELEMENT ID 24 —eeo
LOAD COND L e
JOINT 814 ses sig
34 ~2.6404E-01 1. 2093E-01 7. 3747E-ga
35 ~3.4368E-01 -4, 4183E-02 4 QY93E-pB
26 9.3460E~02 1 .8948E-01 2.87R3E-01
87  6.2049E-02 1.0240E-01 P 5093E-04
JOINT Mii ez MiR
34 -1 SE3BE-01 -5 4413E-02 ~5 3547E-02
35 ~7.80P1E-02 4.2544E~02 -4 4801iF-02
26 -4 4100E-02 1.1432E-01 ~5.1409E-0p
27 ~9.5399E-02 2.5883E-02 -4 4464E-00
ELEMENT ID 88 e
LOAI COND i T
JOINT CYR sag 542
35 -1 .8541E-01 ~1.@i97E-01 3. 4287E-04
36 ~4. 6947E-QR2 1 .580RE-01 -1 .4579E-01
27 -1 400RE-02 ~2.2904E~02 i.8316E-0i
P8 3.0901iE~02 1.286PE-01 -3.1667E-04
JOINT M1t MEe Mi2
35 -9.0714E-02 5.9484E-02 ~6.1473E-02
36 ~1.1149E-01 1. 702YE-01 ~{i.4132E-01
27 -1 .8920E-01 2.S410E-02 -2.5490E-00
B8 -4 B976E~01 4. 16467E-0R ~i 21is4E-01
ELEMENT ID 83 e
-0AD COND e —
JOINT 544 seg sig2
36 1.8840E+00 7 9372E-04 -4 RO4TE-01
37 9.5505E~04 -2 4311E+00 -9 0BYOE-04
B8 -2.0451E~01 1.8503E-01 §.5942E-00
29 -1 i895E+00 -2.954PE+00 ~4. A74PE-p1
JOINT Mig Hae Mi2
36  5.8513E-02 2.8458E-01 ~2.0284E-01
37 6.4143E-01 -4 5584E-01 -3 .4380E-04
28 -3 5244E-01 B.3PR3E-02 -{. B3D0E-04
B9 7.5348E-01 1. 4223E+06¢ ~4.4959E-0
LEMENT I 24 e
DAD COND § e
OINT 811 see g1
37 ~3.8876E-01 -2 1817E+00 -1 2981E+00
38 {.3683E+00 1.72i6E+00 4. 5480E+00
29  1.9423E+00 ~1.9134E+00 4. 0RR7E-0{

30 2.4803E+00 2. 40iBE+00 6. 2777E+00

2 WG e

R A

i

il e S Y G ey

R

N o TS m

20 On 3

FROGRAM : 8AF90/FILE : rodaq. FAF

Mmz s

.9347E~0p
.?347E~08
.P347E-Q2
. 9347E-02

Fmax

. 3458E-014
.763BE-92
.7384E~04
L33PTE-01

Mmax

.OR77E~0R
T36LE~08
.3i2RE-014
. 0439E-02

Fmax

.2878E~04
L9044FE-04
. 647 6E~04
.ORIBE-Q]

Mmax

.1613E-02
.2894E-0 4
.BH93E-~02
.OPBIE~0R

Fmax

.@273E+00
.1836E+00
HL73E-04
.B373E~-@1

Mmax

LBI7HE-D ]
.A025E~01
 HOBRE-91
-6482E+00

Fmax

3957604
11463E+00
. 983BE+00
LPi89%E+00

Mmin

.S0iSE-@1%
. IOLGE~04
L O@iSE-01
LI9i5E-a4

Fmin

TT7LE~04
.30B3E-014
. R@7ORE~0R
LHPHIE-@4

Mmin

V605E~-01
.2F@PE-08
.1004E-02
.PPTE~0 ]

Fmin

LO616E-04
CIPITE~-Q4
.QL67E-014
LADGSE~D]

Mmin

.1264E-04
7Bi8E-0]
.P24PE~04
LIPOBE-@%

Fmin

.9040E~@ 4
.OGRTEL0Q
LOS20E-24
. 162QE+00

Mmin

.DLELE~0R
L IAETE~0 4,
.1926E~04
-R756E~04

Fmin

.B500E+00
.Q2HAE+00Q
L PIA9E+ Q0
.A346BE+00

FAGE

ANGLE
35. 51
35,51
335.514

35.54

ANGL.E
7958
74.48
2. 78
47 . 3@
ANGLE
~b66 .49
~71.79
~73.83
~7i.87

ANGLE
45 .98
~40 .86
44 .30
-49 39
ANGLE
-790 .37
~67 .44
~83.32
-7&.4¢

ANGLE
~-18.82
-14.1i4

87 .54
~i7 .90

ANGLE
-39 .56
~16.04
“&9 .97
~-&3 .32

ANGL.E
~-27 .24
46 .41

5.89
44 . 82



INIVERSIDADE DE SAQ FAULD

EVE &

Mig

.67 2RPE~02
.8i62E~@4
.B&61E-014
. 3625E~014

8ig

LB77iE~-01
.1600E~01
.6108E-01
.143%E-014

Mig

LEDATE-0R
.H4O5E-e2
.3093E~03
. P334E-022

BPBYE-04
55PPE~04
 4B55E-01

Mi2

.8095E~02
.Z73BBE-02
.G9eRE-02
.3180E-01 -

Sig

.6E7TE~G1
747BE~01
L39VSE~04

SHELL ELEMENT FOEFR
ELEMENT ID 24 =r——om e
JOINT Mif Mee

37 3.0949E-01 -3.4574E-01 -5

38 1.71B7E-@f 5.40R3E-01 9

29 2.8127E+00 2.11iR4E+00 -3

3¢ 1.8838E+00 -9 PRIVE-81 9
ELEMENT ID  B5 ~e—wcoo o o e
LOAD COND e ——
JOINT S14 s2p

39 3.9449E-02 -1.210iE-01 ~§

34 3.9449E-02 ~i.2101E-0f -§

33 3.9449E-02 -1 .R1QiE~01 ~{.

33  3.9449E-02 -1 .R21i0iE-0i -1.
JOINT Mii Mag

89 ~1.0915E-02 ~B.4459E-01 §.

34 ~i 0915E-QR -2.4459E-01 1{.

33 ~1.0915E-02 -2.4459E-01 .

33 -1.0915E-02 ~2.4459E-01 1.
ELEMENT ID 86 =~
LOAD COND T ——
JOINT 544 g2

89 3.3963E-01 2. 5563E-02 {

40 3.9879E-01 2.1B54E-ei i

34 ~3.6409E~-01 ~{.8445E-01 2

35 ~3.1262E-01 5.1182E-03 §
JOINT M1 HMee

39 -4.0608E-02 1 .3214E-01 -3

46  4.917BE-02 3. i57VE-0i -5

34 -p.9763E~01 3.PY33E-02 -5

35 ~8.2976E~02 ~4.41R9E-02 -4
ELEMENT ID 87 e e
LOAD COND .
JOINT Si4 seg

46 1.8057E-01 9. 4361E-02 4

41 1.9840E-01 1.57ES5E-01 3

35 -9 HASQE~02 3. 1S579E-02 2

36 ~B.5443E-02 4.0070E-02 4
JOINT Miii Mae

40 ~4. QBAGE-QR 2. .7374E-01 -f

45 3.4840E-01 3.277iE-@1 -7

85 7.7745E-02 3.8893E-02 -7

36 ~5.8757E-04 -2 2BOGE-0L ~i
LEMENT ID BB~
.DAD COND O
IDINT 814 ses

41 ~1.3141E-@1 1.4140E-02 2

42 ~1.653PE~0f -9 1i340E-02 5

36 1.78L7E+00 % 8195E-01 3

37 1.7982E+00 4.9441E-0f 7

LO3i9E~-014

e

L~ STy

B T

-

LR T

Ll YRS

Logadl el 5 ¢ ]

U= b

FROGRAM: SAP9Q/FILE .

Mmax

.1423E-014
L3EE7E+0D -
. 7280E+00
CAG7OE+0O

Fmax

.@631E-01 -
.Q&L3IE~04
.@631iE~-014
.R63IE-01

Pimax

LE753E~08
.2753E-e2
.e753E-02
.B7S3E-eR

Fmax

.27 33E~014
LOG54E-04
.8353E-03
.0280E~-22

Mmax

.3708E~-¢e1
272iE-01
.28E0E-02
. e532E-02

Fmax

.6804E-014
.QL37E-05 -
L3115E-014
.o27R2E-@1

Fmax

.7A478BE-@4
L1444E-01
.3E67E-01
7BB7E-01

Fmax

CAS3iE-01 -
.49463E-04
.8712E+00
LO720E+00

Mmin

.7QA%E~04§
.3459E~01
.P973E+00
2114E+00

Fmin

.B787E-04
.B787E~-04
.8787E-01
.B787E-61

Mmin

.2826E-01
.2824E-01
.2826E-04
.28246E—-014

Fmin

.2138E~-9R
L OL77E-04
.WOBTE-BL
.A778E-04

Mmin

.8021E~0R
7729E-02
.977RE-94
ASETE-04

Fmin

.87 40E~01
457 3E-014
. ?482E-04
L7BOPE-04

fimin

 AB77E~-@2
FY0E-01
. QO30E-07
F73GE~Q14

Fmin

.3056E-04
LQEBLE-DI
.?242E~01
L825BE~-01

FaGE 7
rodaq. F4F

ANGLE
-4 .77
Se .59
-2@. 61
i6.83

ANGLE
~28 .47
~28.47
-a28.47
~28.47

ANGLE

27 .18

27.418

27 .48

27.18

ANGLE
2%5. 04
26.68
U4 .49
72.48
ANGLE
-78. 568
~-78.53
-89 .07

~5% 75

ANGLE
42 . 0%
43.18
91.98
58 .05
ANGLE
~86 .78
~/L 17
~37.82
-469 .33

ANGL.E
uR. 84
44 .83
i4.74
24.05



INTVERSIDALE DNE 5S40 FAULD

i (B R T E L E
ELEHENT ID 28
JOINT Mit
41 1. 1833E-01
42 3 .6393E~04
36 2.7735E-01
37 7.08B7E~0@i
ELEMENT ID 29
LOAD COND i
SOINT 8ii
42 -9 .2679E-02
43 ~35.@i7eE-0R
37 4.4331iE-01%
38 0.8272LiE-04
JOINT Mii
42 2 .299iE-04
43 -9 .9407E-02
37 9.5062E-014
38 7.379iE-0@1
ELEMERT TI 39
LOAD COND i
JOINT 544
44 4 8ey2E-03
49 4.7090E-02
37  3.6264E-04
40 4. QBR46E~01
JOINT Mii
44 4 . 3724E-01
45 2.3443E-@R
3% —1i.2804E-@2
49 2.71e8BE-@8
ELEMENT ID 34
LOAD COND i
SJOINT Sii
45 4 .4980E-01
446 4. 8iS5E-01
4¢ § . 7967E-01
41 B2.48674E-01
JOINT Mii
45 1 .4169E-01
446 ~2.8918E-01%
4¢ -1 .3325E-01
41 5. 4665E-01
SLEMENT 1D 32
~-0A0 COND i
JOINT 8it
44 ~7 2105802
47 —4 B&7BE-02
41 -1 .@0463E-01
42 ~1 . 4835E-¢2

MERNT P IS EEs 1S
Mea Miz2
2.6337E-01 -2.9862E-02
1.7773E~¢1  8.6502E-02
5.9248BE-02 ~£. 0980E-01
~3.3400E~21 ~&6.3062E-082
s2¢e sie
~1.42646E~01 2. 8B559E-01
2.Be34E-02 4.878BiE~014
8.2616E-903 R.6264E-01
2.0642E~-01 1.@456E+00
HMaa Mig
1.7456E-¢4 1.4333E-@{
=7 . 97746E-02 2.4752E-01%
~3.34664E~-01 3.1i545E-01§
9.398BE-01 4 .5878E-01
sae sSig
6. 2330E-03 3.8584E-018
1.5420E-01 2.5797E-01
i.2248E~01 2. 5222E-01
2.4826E-01 1 .982BE-014
Maa mMigz
3.7877E-01 -7 . 9368E-02
3.3508E-01 -9.11i42E-02
1.7854E-01 -6.9647E-0R2
2. 4343E-08 ~7 725iE-082
sge &ig
2.2085E~01 5.4550E-82
3.3032E-01 -5.7430FE-02
?.3L44E~02 3.8683E~-014
3.1201iE-04 P 43BBE-01
Maa Mia
3.6143E-04i -3.3483E-02
8.8492E-02 3.4353E-02
2.4285E-01 ~3.1175E-02
J.83046E~-01 4.32B0E-02
sgg Big
2.4220E~01 ~3.34546E~01
3. 4747E-01 —-{ SiBYE-014
1. 4652E-@1 2.4198E~04%
4.0573E-01 4. P480E-04

N b mn

TN L JF NN

Ll s O O3 ]

= b L A R T

G

(e R E s I 73

Leadit 1% %

FROGRAM: SAFPO/FILE:

Mmax

.HPRBE-@1
AR93E~01 -
.B475E-B L
A265E-018

Fmax

L6P70iE-04
T83LE~-08
.b68iE~01
.44461E+00Q

Mmax

.i874E-01
LO8E3E-91
.5i34E-014
.1282E+¢d

Fmax

L3L346E~01
.6442E~014
.2i7iE-04 -
LB7P7E-@4L

Mmax

.O2SiE-01
.A978E-04
.957FE~01
L6BIPE~@1

Fmax

.6213E-01
.0LiO0E~-01
.25465E~0§
.AS25E~014

Mmax

. HLA4BE~GL
Ci594E-02
LA4542E-014
AigiE-o4

Fmax

LS448E-01
ZB2QiE-01
.788BE~-¢1
L EFA4E-0 1

Mmin

L3242E-01
.ABB7E~02
.8LG4E-00
.3830E~-01

Fmin

.@A35E-01
.0OA4E-0 )
AS24E~014
LGB4ATE-64

Mmin

La3egE-oe
.3734E~01
. B73IE-01
.8PEBE~-014

Fmin

.2Q3RE-01
.6283E~01
LA783E-92
.i255E-01

Mmin

.A34%E-04
.282BE-03
. HOB8E~02
BHIPE~E3

Fmin

LOBGRE-91
. 1@eB4E-~04
LOE83E-014
.3473E-08

Mmin

34670~ @1
CFeedE-e1i
LBGBLE~Q1
A790E-04

Fmin

.8459E~01
.@352E-01
LG7AGE-04
BEGE~04

FaGE 2
rodaq. F4F

ANGLE
-78.814
&7 .84
-31 .87
~3 .45

ANGLE
-4g 59
47 .29
23.19
441.31%
ANGLE
38.09
446.14
i7.7%
38.%94

ANGLE
45 .06
90 .84
32.e7
34 .39
ANGLIE
-73.34
~74 .84
~-71.54
~7¢.83

ANGLE
i2.74
~18 .46
44 .81
48 .53
ANGLE
~-B81 .53
84.85
-85 . B9
56 .41

ANGL.E
~57 .58
=70 .45

57 .86

98,17



PAGE 7
FROGRAM : SAPZ8/FILE vodag. F4F

NIVERSIDADE DE $A0 FAULO

SERLE ELBEHERE CEORCES

ELEMENT ID B8 oo o o o

JOINT Mt e Mi2 HMmax Mmin ANGLE
44 4.8703E-01 1.7870E-01i 1i.0i0RE-01 2.8397E-0i 8.i74PE-€2 43 .82
A7 - BO96E-01 i.i9i8E-@i 1.2i97E-01 1.5576E-01i ~-2.8754E-0i 73,314
41 6.5590E-062 4.1373E-04 1. .0384E-01 4. 4R34E-01 3 69S7E-0R 74 .59
A2 7 .B405E-Q0R 2.9347E~01 i.1472E-01 3.4318E-01 2.8695E-02 46 .57

ELEMENT ID BB o e

LOAD COND § oo o o

JOINT 811, see sie Fmax Fmin ANGL.E
47 -1 .9i89E+G0 ~2.4878E-0L 2.0059E-01 -P.250RE-01 -1.P4R7E+00 83.25
48 -i.9875E+00 ~4 . 7iRPE-0Li 5. 7445SE-01 ~P.7835E-0i ~2.1B04E+00 71 .43
42 B.4iB6E-02 4.4211E-0f -3.8550E-01 &.8814E-01 ~1i.4iB7E-04 ~B7 45
43 ~4.4554E~0R 4.RR4OE-03 8. 441i5E-02 6.771BE-02 -1 0BOLE-01 53.05

JOINT Mii Mae MiE Mmax timin ANGLE
47 ~3.8008E-01 ~i.B3438E-08 2.2354E-01 ©.2349E-02 -4.BSB7E-0 64 68
48 B.8535E-01 3.7835E-01 4.7i84E-01 8.8379E-01 3.i99iE-01 i8.78
42 5.9116E-01 4.3075E-04i 1.3969E-01 &.7203E-04i 3.478BE-01 36.07
43 ~5.4306E-01 -2.48R1E~01 7.41B4E-QR -2.294PE-01 -5.6158E-01 74.34

ELEMENT II B4 —mmmmeee s o

L.OAD COND § om e o

JOINT 841 S8 848 Fmax Fmin ANGLE
49 P 2763E-0L ~3.R20ARE~0R 6.4107E-01 5.i864E-01 -7.7833E-01 49 .34
50 -2, 136iE-01 9.971iE-03 5.1439E-01 4.P458E-0i -4 .E8RLE-01 54 .43
44 2.3530E-02 B.9689E-02 4.389iE-01 4.9677E-0i -3, 8355E-04 A7 16
AS -6 OBOSE-04 1.3859E-0R 3.293%E-01 3.36i0E-0i -3.2285E-01 45 .63

JOINT Mis Mee Mi2 Mmax Mmin ANGLE
49 3.P584E-02 4.S878E-01i ~2.0088E-02 1.4190E-01 2. 9443E-02  -B1.47
5@ ~4.1309E-02 ~2.9368E-01 -1i.2256E-02 ~i.0778E-0R -2 9421E-0i -2 .48
44 1 PR6VE-@L 3.9414E-0% —6.7B0BE-02 4.0999E-04 i.0494E-01 ~74 .83
45 §.3iLiE-01 3.7BIiBE-0i -9 BEBRE-0R 4.1BV4E-0L 9.6533E-02 ~79 .69

ELEMENT II 35 —me———memme s

LOAD COND § o o

JOINT 814 gee S1 Fmax Fmin ANGLE
50 i.iV00E~0i ~i.5597E-0i 4.1i87E-01 4.1441E-04 -4 .5338E-0i 35.83
55 f.327iE-0i -1.4742E-01 4. 2094E-02 1. 3324E-0i -1 4794E-0i 2. 47
4% 3.7688E-0i -4.7R03E-02 2.7855E-01 5.1494iE-01i -i. B8523E-0f 26.36
46 3.4446E~0f -1i.i766E-01i ~i.055iE-@L 3.648SE-01 —i.4075E-04 -1 .34

JOINT Mit MR Mi2 Mmax HMmin ANGLE
GG -4 B443E-@1 -4.795SE-04 G.7495E-02 —4.6044E-~0i ~6 T37AE-01 71 .68
5i §.7997E-02 -9.3390E-01 {.05QiE-~01 3.0750E-02 -8.4666E-01 &.98
4% P .V6SLE-0L 4.S1i3iE-04 -3.25B4iE-02 4.57i9E-0i B.7063E-01 ~79.78
46 -3 4B37E-0L 5.78YGE-GR ~%.3095E-02 6.5276E-02 -3.2278E-0i -8 04

ELEMENT ID B oo e om o

LOAD COND f oo om e

JOINT 814 sea 518 Fmax Fmin ANBLE
Hi §.0564iE-01 ~1i.i930E~01i —1.4202E-01 1.9048E-0i -i. B437E-01 ~24 62
ER 4. 9S3BE-01 1.7i59E-04 -8.46BLiE-01 1.0304E+00 -&.6344E-01 ~44 60
46 ~i.9454E-01 -1.9@72E-01 ~2.3848E~21 4.4045E-02 -4 3090E-04 ~45 .20
47 ~i @OBOE-0L 5.3Q4SE~02 -9.6585E-01 9.4503E-@1 -9 9R7BE-0f ~47 . 28



INIVERSIDAIE DE Sa0 PaUuLO

shiffByiae B EBHE % FoREES
AR O - T ———
JOINT Mid Hag Mi2
Si ~6.0845E-01 ~i.0598E+00 &.253RE-09
52 -6.6287E-01 ~i. 4275E+00 2. 3593E-0f
46 4.7944E-01 3.03463E-01 1.PRL0E~-0
47 ~5.603RE-01 -2.26i9E-01 1.141iE-01
S I A S ———
LOAD COND Rt L —
JOINT 814 seg gig
52 -1.3607E+00 8. 6490E-02 -4 .449LE-01
53 ~{.617PE+00 -7 5893E~01 -9 4352E-04
47 -1 _BOPOE+00 1.0353E-01 -1 3257E+00
48 -2 1499E+00 ~1i . i349E+00 -1 .4755E+00
JOINT Mi4 M2R Mi2
52 -1 8743E-01 ~1.3670E+00 1.2045E-02
53 ~1.5554E-01 -3.01i25E-01 {.4009E-0{
47 -3.8963E-02 ~1.3674E-01 2.0999E-0i
48 5.8197E-01 3.87@iE~01i 2.99i7E-04
ELEHENT ID 38 =
LOAD COND R LT T —
JOINT 814 see gig
131 -4 .3500E+400 -1, 4542E+00 2.4897E-01
129 -4.0587E+00 ~4.88BYE~01 1.1908E+00
132 -2.4744E+00 -7 . 05946E-01 ~1i.5775E+00
134 -2 3305E+00 ~2.3025E-01 ~5.9647E-04
JOINT Mid Maa Hi2
135  4.4825E+00 7.2493E+00 ~3.iBS7E-03
I29 4 .67S4E+00 4.2207E+00 9.P456E-00
132 2.2468BE+00 {.1082E-0i ~1.443PE-02
134 1 .5449E+00 4.3374E-01 3.3778E-04
R () R 3 - R e ——
LOAD COND e et TS
JOINT 511 522 si2
132 ~2.7435E+00 -1 65846E+00 1. 4942E+00
134 -2.7619E+00 -1.6258E+00 -4.3949E-01
149 3.883BE+00 3.7984E-01 ~5.3949E-02
151  3.2346E+00 -1.8520E+00 -1 . R990E+00
JOINT Mii Ma2 Mi2
132 1.8598E+00 5.48R8E-0f i.44346E-01
i34 1. 1236E+00 5.8808E-0f 2.0828E-01
149 1 .5574E+00 ~7 . 5982E-02 {.7414E-04
151 1.7876E+0Q@ ~{.B8494E-03 5.2904E-0§
LEMENT ID 40 == e e e
.0A COND e
JOINT 814 528 512
1289 ~3.4294E+00 ~6.3858E-01 ~3.379{E-04
127 -3.394PE+00 -5 3058E-01 ~i. 1882E-01
134 ~3 0RBOE+00 ~5.46789E-01 -9 4200E-01
136 ~3.0106E+00 -4 895901 -7 . R2{53E-04

i i
LS 2 S

R

FROGRAM: SAFSO/FILE :

Mimax

.PPETE-@1
LPGP4E~-0E -
.8028E~-01
. POPAE-0 4

Fmax

.32L7E-04% -
.3331iE-014
.8336E-01
.OLBIE-04

Mmax

.B701E~014
.QAF7E-GR
.e775E-01
TREPE-01

Fmax

LA2P4E+00

LEBLEE-014
A9e7E-01
LE676E-0R

Mmax

.2493E+00
e229E+00
.BA446FE+00
541 4E 4+

Fmax

.E200E-01
. 3384E+00
. 88446E+00
. S472E+00

HMmax

LB757E+00
.A950E+00
.S762E+00
.P3L8E+00

Fmax

.P8E5E~01
CESETE-01 -
.4808E~01
CPTEFE-B4

Mmin

.B4LB3E+0D
AP 44E+00
.0278E~01
LPEE7E-04

Fmin

. 6QLAE+00
.2428E+00
.AB1BE+00
.ARLOE+00O

Mmin

367 1E+00
.B630E-04
.B345E~04
.2929E-01

Fmin

. 3748E+0¢
.4195E+00
.3962E+00
.A8BLE+0Q0Q

Mmin

.ABBESE+00
LG73PE+QQ
L1077 2E-04
L39246E-01

Fmin

.P7PTE+QO
.O493E+00
.7?03E-04
. LSA6E+00

Mmin

3214E-¢1
ibGLE-QL
.47 GOE-QF
ASLEIE-04

Fmin

.469BE+08
L3965Ev0R
.3472E+90
-3.

2ea5E+00

FAGE ie
rodag. F4F

ANGLE
7.74
i5.84
3.95
7&.83

ANGLE
~46% .45
~37 .00
~aa . 8%
~33 . 58

ANGLE

a8
3i.86

38. 45

33.44

ANGLE
84.74
73.15
-39 .61
~75. 80
ANGLE
-8%.93
88.7%
=Y
15.43

ARNGLE
53.87
-65. 80
- .88
-13.53
ANGLE
6. 29
ig8. 24
6.09
i5.30

ANGLE
-83.19
~-87 .63
~71i.28
-7%. 41



PAGE it
FROGRAM: BAFSO/FILE :rodaq F4F

INIVERSIDADE [E SA0 FAULD

S HELL ELEMEHNT FOREES

ELEMERT ID BB o e o o it e s

JOINT Mid Mag MiZ2 Mmax Mmin ANGLE
i2% (3.0BUBE+00 & . DESEE400 3. 77S3E-01 6. 6255E+00 3. 045SE+00Q 83 .91
1287 1 .3674E+0Q 4 .5493E+00 5. 4194E-01 &.46054E+00 1.3454i3E+00 894 .09
134 1.9870E+00 & . 042RE-04 5.777BE-01 PR .IDAYE+G0 3.9435E-01 i9. 94
136 1 .3737E-01 2.4688BE~92 7 .7438E-@1i B.5845E-0% -6.9485E-014 42 94

ELEMENT ID R

LOALN COND B s sk i o e

SJOINT 513 see 5ie Fmax Fmin ANGLE
134 ~3.4908E+¢0 -2 0399E+00 ~9 . 8507E-01 ~{ .58146E+00 -3 99FiE+00 ~-62 .71
136 -3 .3436E+00 ~1 . 46BRLE+GQ ~i  L0460E+00 ~i 1340E+00 -3 . 9iPPE+0Q ~-43 . &2
154 1. 685PE+90 2. 14695E-@2 2. 44614iE-81 1 .7209E+00Q ~i . 39SPE-0R 8.24
153 41 . B222E+9@ 4 .8479E~-01 1 .8B6OE-01 1 .B8483E+00 4. S0585E-04 7.89

JOINT ML Mag Mi2 Mmax Mmin ANGLE
i34 1 .593BE+00 7. 11i8B4E-01 4.9022E-01 1 .8500E+00 4. SS47E-01 27 .59
i36 4.31i53E-@1 8. 1i705E~@i &.3459E-01 41 .2875E+09 ~3.8930E-0R 53.45
191 1.7737E+4¢0 § 7037E-04i 6.555BE~Q1 P2.QO0V4E+QD ~& 35S7E-@2 19,64
1853 7.2140E-@¢i -4 AY4BE-Q4i 9.4339E-01 1 .P433E+00 -9 9137E~04 29.36

ELEMENT ID APED o st

LOAD COND £ o e e

JOIWNT Si4 g2 Sig Fmax Fmin ANGLE
ia7 ~3.10580E+00 -4 B4AS3E~G¢L ~i.1385E~0f —4 . K 7959E~04 ~3.1045E+00 ~37 .51
1285 ~3.3692E+00 -4 378B4E+00 -1 3648FE-@1 ~1i K 34694iE+00 ~3. 378%5E+00 ~86.10
136 ~2.1943E+0@ -2 47@LE~QL ~i.2i90E+00 3.23i9E-01i -2.7845E4+00 ~&4 . 14
138 -2.41846E+00 ~i . QiPOE+0Q ~i RLIiPE+QQ ~R2.7iP&4E-05 -~3.1i593E+00 ~59 . 57

JOINT Mit mMes Mi2 Mmax Mmin ANGL.E
i27 B.0540E+00 6. 64620E4+00 7 595RE-01 & . 7B4PE+QQ i .94iBE+0Q 8¢ .84
i25 B8 835BE-9i &6.6597E+00 8 .2340E~-0%1 & . 77A7E+QQ 7. 6850E-04 82 .04
136 3.15469E-04i 7 . 4i2IiE-02 £ .98BiBF-041 1.i0iR2E+00 -7 . 1i3&4E-01 41 .47
138 ~1.402iE+00 ~-4 . 3722E-0¢i 8 .5807E-01i &6.4748E-02 ~i.9040F+00 59 .47

ELEMENT IND BT e s s i s e e e

LOAD COND B o sttt o s

JOINT S see §ie Fmax Fmin ANGLE
136 -2 .5153E+00 ~§ 4P0SE+00 -1 . 2703E+00 -7 4730E-04i -3 .4385FE+00 ~53.99
138 -2.30i8E+00 ~i E2952E+0Q ~£.3407E+00 5 .7407E-04i -4 2R30E+00 ~54 .34
133 ~3.1505E+00 ~4 . Q444iE~01 ~1 . 4935E~03 «4 Q440E-~0% ~3.1505E+00 -89 . 97
155 ~3.0392E+00 1 . 2iS5iE-0i ~i . 094BE+00 4. S4BRPE-0L ~3 . 3825E+00 -78 . 48

JOINT Mid M2e Mig Mz HMmin ANGLE
136 ~3.6958E-02 7 . VB3B9E-QL &4.957BE-01 4 .4774E+00 ~4 B3570E~-01 50 .18
138 ~7.648%E-01 2.BIBSE-0F S.77PLF-01 5 3890E-01 ~1i.0RGAE+00 &66. 418
£33 1 .5449E4+90 -R.7151E~02 1 .2554E400 P.PA03E+00 ~7 . LRAVE-04 28.98
i95 ~3.1023E+08 -1 R790E~01 3.0i84E-01 ~1.5408E~@4% -3 1i332E+00 84 .15

SLEMENT ID B e o sttt it e b e e

-0AD COND L o

JOINT 541 sz2g Ssig Fmax Fmin ANGLE
123 ~2.9990E+00 -4 Q7i7E+00 -3 8133E-@i ~9.9899E~01i ~3.071i7E+00 79 .81
ige ~2.8972E+0@ -7 . 1i22E~01 4 {546PE~0) ~6.3450E-04i -2 . 973VE+80 79 .57
138 -7 9752E-@i ~3.9287E~01i -5 . 41i64E-01 1.7994E-03 ~i. i9R2PE+00 -54 .91
i4¢ -4 8985E-01 ~5 . BLliQE~@R £ .9440E-04 5. 78i0E-02 ~B.0S577E-01 &8 .51



FAGE ie
FROGRAM: SAF9Q/FILE : rodaq.F4F

INTVERSIDADE DE SAD PAULO

SHELL ELEMENT FORECES

ELEMENT ID 44 —weommo oo e

JOINT Mi4 Mag Mig Mimas Mmin ANGLE
iP5 2.9317E+00 7. 1905E+00 6. 3339E-01 7.2828E+00 2.B3VSE+00 81 .72
122 6.9064E-01 &6.3760E+00 & .7337E-0R 4.3768E+00 &.8984E-014 89 .32
138 ~2.7945E+00 ~7.9161E~01 3.9442E-04 -7.i6BiE~01 -P.BYLi3E+00 79 .26
140 -7 .5441E-01 ~1i.000LE+00 —4. 3587E-0R ~7 . 471i0E-01 —1i.Q074E+00 -9.78

ELEMENT ID 45 =reme o

LOAD COND o e

JOINT 811 sag gig Fmax Fmin ANGLE
138 -5 4328E-01 1.1249E+00 -4 3i30E-01 1. 2R9SE+0Q ~6.48{9E-0f ~76 .33
140 ~i.4988E-01 §.0466E+00 &6.7368BE-0L §.B3440E+00 -4 69246E-01 56 .04
155 ~9.4129E+00 ~2.39GRE+00 ~2.4423E+00 -1 507iE+00 -i.QRFEE+84 ~74 .58
156 -9 Q36RE+00 -4 9147E+00 ~3.4i24E+00 -2 9893E+00 -i 0942E+01 -40 .57

JOINT hii s Mee Mi2 Mma Mmin ANGLE
£38 ~2.3734E+00 -9.8747E~0L i .S749E-01 -9 4975E-01 ~2.394iRE+00 BE .59
140 -1 00B4E+0Q ~i. 1083E+@0 1 S4P0E-0i -8.9383E-01 ~i. 2R231{E+00 36.19
155 ~1. 6994E+00 ~2.3156E-01 i POBAE-@1 -2 2148E-01 -1.7095E+00 85 .33
156 -3.9047E+00 -1.8825E+00 ~1i.4194E+00 ~1i. 1509E+Q0 ~4 6364E+8¢  -62.73

ELEMENT ID 48 ===

LOAD COND £ e e

JOINT S14 seg 852 Fmax Fmin ANGLE
156 ~3.5408E+00 -7 5250E+00 ~1.7249E+00 -2.8978E+00 -8.1479E+00  -20.44
140 -7 SS9BE-01 -3 7166E-01 ~5.3975E~02 -3.642RE-01 -7.4341E-01 ~82. 16
159 1.4953E-91 -5 8789E+00 ~2.P649E-01 i 4407E-01 -5 8934E+00 -2.81
165 5.59879E-01 -2.1563E~-01 B8.7694E-02 5. 4B6OE-01 -2 PS44E-01 6.38

JOINT Mid Maa Mi2 Mmax Mmin ANGLE
156 ~1. 1010E+00 -2 iSQVE+00 ~5.4774E~01 -8 67R4E-01 -2.3844E+00  -23.44
14¢ -1 AQAPE+00 ~i 14B81E+00 -1 6613E~01 ~1.0665E+00 -1 4865E+00  -43.85
159 3.7438E-01 -2.7478E+00 4.0330E-01 4.2557E-01 -2 799LiE+0¢ 7 .24
161 —6.8035E-01 ~1.5994E+00 5. 1289E-01 ~4 . 5i25E-01 -1i.8285E+00 24.07

ELEMENT ID = 47 ~eeeeee o e

LOAD COND o

JOINT 514 sag Sig Fmax Fmin ANGLE
159 ~9.5904E~01 ~2.46857E+00 ~i.54BIE+00 -3 9045E-01 ~3.2541E+00  ~24.46
161 -4 9390E-@1 -7 46514E-01 -9.4752E-01 3.B766E-01 -1 S867E+00  -40.93
160 ~1. 03IP4E+00 ~3.3264E+00 ~3.4897E-01 -9.8733E-01 -3 3785E+00 -8, 49
94 ~i T747E-0L -7 L554E-04 -7, 99LLE-0f 3 93APE-01 -1 3165E+400  -34 .58

JOINT Mid Mee Mig Mmasx M in ANGLE
159 ~3.6904E-02 -4 6Bi9E+00 -9 0SERE-0L 3.4347E~01 ~2.0825E+00 -23 .87
161 ~9 3816E~0L ~i BE7SE+0@ -7.100iE-0i -5 S5B76E-01 ~2.R449E+00  -28 12
160 ~5. 850SE~01 ~i 9580E+00 -4, 8854E-04 -2 9837E-0i -2.2387E+00  ~22. 61
94 -7 3939E-0L ~1i.B4RRE+QQ -7 .7777E~0L ~3.4458E-01 -B.2600E+00  -27.09

ILEMENT ID 48 ~——o i e

{0ALN CORE § e

JOINT 811 se gig Fmax Fmin ANGLE
160 ~1. 32R4E+00 ~5.7099E~01 ~5.7473E-01 ~2.4006E-01 ~i.4333E+00  ~61.59
94 ~1i 51GL0E+00 -3.4530E-01 ~3.4500E-0f -1 G794E-0f -i PEBRE+00  -49 .52
92 ~3.4778E~01 -9 @RB7E-QL ~5.2100E-0i -1, K 2868E-02 ~i.207BE+00  -36¢.34
B2 ~3.9140E-01 -7 Q679E-0i ~2.40R4E-01 -2 4481E-01 ~B. 5338E-01 -29 .39



INIVERSIDADE DE SADQ FAULD

SHELL ELEMENT FORCES
ELEMENT ID 48 ~~— oo oo
JOINT M4 MER Hig
140 ~2 PiE3E+00 -1 4854iE+00 ~1 . POSSE+00
94 -1 46B57E+00 ~F.0315E-04 ~5. 2172E-01
92 ~1.4073E~02 -1 0960E+00 ~1i.1783E+00
82 ~3.L870E~01 5.4967E~01 ~1i.BR74E-01
ELEMENT ID 49 —~—c e
LOAD COND e S —
JOINT 814 seg §42
92 ~5.3874E-01 ~7.598BE-01 ~8.9444E-08
82 ~7.0109E-01 -1 .R24i8E+@0 B 919RE-0P
89 -8.7423E-02 -i.RRYSE-01 -5.46500E-04
63 -1 7R6BE~01 ~4.6093E~81i ~4.1407E~0
JOINT Mii Mae Mig
92 -4 SiRBE-0L ~7.3714E~-01 -4.7336E-01
82 -3.7601E~01 5.4383E-01 1.29526-08
89 3.5675E-01 ~5.3277E-0i -3.8RR9E-01
63 3.6988E~02 9.1753E~01 2. 2953E-01i
ELEMENT ID 50 —————— e
LOAD COND T T TR —
JOINT $i4 seg sig
89 ~i.1184E-01 ~9 i095E-01 2. 1380E-0f
63 ~B.3640E~01 -9 14BLE-01 -2 A541E-01
88 ~3.9149E~01 -8 7574E~01 ~1{. 2434E-01
55 -1.66R1E-01 ~4.5744E-01 -5 9B7AE-0i
JOINT M1 M2z Mig
89 7.7270E-01 2 7553E-01 3.239iE-01
63 ~3.1958E-01 ~1.5990E~01 1. S5382E-0{ -
88 -6.8766E~01 —4.3308E-01 3. 4R4RE-01
55 ~6.7613E~03 ~4.9864E-01 -3 4154E-00
ELEMENT ID  §i ——m— e e e
-0AD COND § et
JOINT §i1 seg sig
88 -9.2329E-01 ~2.8896E+00 ~3.1447E~01
55 ~3.5804E-01 -9.436R2E-01 ~4.9492E-04
87 9.3009E~01 -2 51{49E+00 6.4783E~01
164 2.4723E+00 2.9847E+0Q 1. P40SE+00
JOINT M1 Mag Mig2
B8 -1.1i780E+00 ~1.0766E+00 -2 0945E-04
55 4.5645E-01 1.3275E-01 2.0972E-0i
87 4.1141E+00 4.8590E-01 -1 . 5304E-01
1é4 -7 . 7487E-01 -2 4115601 -2 . E4RYE-0{
LEMENT ID 58 ===
OAD COND e
IOINT 814 seg si2
BS -7 4160E~01 ~f. GRSGVE-0f -2 . 4524E-01

87 -5.8B37E~01 ~9.1041E~02 2.4341iE-0P
6@ 6 .3495E-02 ~3.3902E-01 5 .3i5iE-0%
62 —4.6454E-02 -3 5999E-01 8.3877E-04

P
el - R 4

Ll N 3

FROGRAM : SAFFO/FILE :

Mmax

A7 866E-01
.E2984E~01
- 4005E~01
.B&BIE~-81 -

Fmax

Q7 QRE~-01
.BG76E-04
.6B3FE-01
E166E-04

Mmax

.9746E~02
.1402E-@4
.PBA7E-014
LOBR7RPE+00

Fmax

.8235E~e2
LO7RE-01
.6143E~-01 -
.O4A3B7E-914

Mimas

.324B2E-01
.5438E~-02
.P487E~-01
LiiBiE~-23

Fmax

.7423E~01
. B933E~02
Q47 9E+00
.PIORE+OQ

Mmax

LLA79E-04
CAPSLE-014
CA513E400
LAP44E-014

Fmax

.67 5RE~0R
.?B31E-02
L3e57E~01
. 442QE~Q4

L

I
=
OIOLE+OO

Mmin

Li797E+00
.8P90E+006
.8I321E+00Q
.AP84E~04

Fmin

.P110E-04
ED6LE+00
TORIE-G
.EOBRE-@14

Mmin

.OBB7E+0Q
FE2BE-0
.7449E-04
.27 30E-02

Fmin

.6455E~01
.P434E-014
.O382E~-01
.280RPE-01

Mmin

.A0B1E-014
.1304E~014
.2588E-01
.OLE8E-01

Fmin

.9387E+00
.2427E+00
.HER7E+00
.A4IBE+OO

Mmin

. 34CBE+00
.P686E-0R2
.GO70E-04
IEELE-0F

Fmin

CA744E-04

8976E-01
0550E-a1

FAGE 13
rodaqg.F4F

ANGLE
-51.48
~42 . 35
-3 .49
~-78.58

ANGLE
~49.52

?.43
~A44 . 1@
~35.40
ANGLE
~36 .40
89 .17
~2¢ .34
71.59

ANGLE
i4.08
~47 .99
~13.59
~38.417
ANGLE
26.25
$8.72
93,49
~4.18

ANGLE
-8.87
~2%.82
ie. 31
50 .83
ANGLE
~55 .80
26 .47
-i2. 9%
~&9 .98

ANGILE
~68 .85
B7 . 2e
34.63
39 .47




INIVERSIDADE DE S840 FAULD

SEFEARL L B B E R F Ol EE B
ELEMENT II 52 ——m—mm o
JOINT W14 Maa Mig
85 3.0032E-01 2.8729E-02 -~9.613iE-08
87 -4 .4881E~01 1.87i5E-02 1i.PS50VE-0{
40 1. 46B7E-01 2. 4193E-01 -P.59S0E-0R
68 5.5334E-02 5.1iR34E-0R &.2R4RE-0D
AN 3 R e —
LOAD COND e
JOINT S14 see gi@
B4 2.7440E-01 -5.0R05E-02 -4 . 2293E~01
85 2.9213E-01 ~1.346Q0E-01 1.42B9E-04
59  4.4630E-01 -4 4735E-02 9. 3884E-02
60 2. 8290E-01i -4 BORSE-01 4. 5729E-04
JOINT Mit Hee Mi2
84 ©5.4541E-0R2 9.3979E-02 -7 . 2487E-03
B5 2.6753E-01 -1i.8345E-01 ~&. R460E~0F
59 4.7358E-01 ~9 9343E-02 7 .0724E-03
60 2.4444E-01 3.4914E-81 3.3804E-02
ELEMENT ID 54 =
LLOAD COND i o
JOINT 514 se2 542
59 ~1.4385E-02 4.7740E~01 2.P446E~04
60 -1 R946E~0L 4.241SE-01 3.1734E-01
49 -1 Q@91E~-01 7. .4191E-0f 2.4470E-04
171 ~2.0489E-01 2.8973E-01 B 37i3E-01
JOINT Mid Mag Wi
59 1.0367E-01 1.6BE9E-01 3.9993E-02
6@ 5.1433E~02 2.0748BE~01 -7 .4879E-02
49 &.31@BE-02 9.4750E-02 5.2053E-08
171 9.9502E-03 -1.L973E-02 &.7283E~00
ELEMENT ID 55 ===
-0ADl COND T —
JOINT 814 sag 5ig
60  3.0495E-01 -8.7770E-02 1.600iE-0f
62  4.0S@RE+00 R2.i7i9E+00 -8.3055E-04
176 ~6.8440E-Q1 ~6 P734E-01 9. 0752E-01
55 ~5.7447E-0f -2.2844E-04 P 4374E-04
JOINT M1 4 Mae Mi2
6@ 2.8BO77E-01 2.4797E-0i 2.8587E-02
62 2.2348E-0R2 1.0436E-8% -2 223PE-04
174 1. Bi09E-01 ~4.444iVE-02 3. 4521E-08
55 ~4.7363E~01 5.1087E-08 5.4475E-08
LEMENT ID 56~ oo
OAD COND R T ——
IDINT S14 sag 518
178 ~3.0687E-01 &6.4772E-01 6.8213E-01
55 ~5.7775E-04 ~2.5440E-01 9.i0i&6E-04
49 -2.PA3QE-01 -4.46763E-02 3. 1R248E-01
50 ~2.6503E-01 ~i 8R97E-01 4.7BROE-0i

[l i L R Fr O 4 71 =0 b

W 00N

O = e

G oW

=~ 19

{3 e O

FROGRAM : SAPPQ/FILE .

Mmax

. 3GP0E-01
LBPELE-0R -
.47 08E-@1
CASGBE~014

mas

.6510E-014
L3OG6E-01
.63T7E-01 -
.&6L35E~014

Mmax

.Ge69E-82
.7408E-04
.Z378E-01
A773E-04

Fmax

.A537E~04 -
TRLIGE-01
.2448E~041
.8505E-04

Mmax

.B739E-64
IPLSE-9F
. 3333E-014
AiG8E-02

Fmax

.6589E-04
.61i32E+00
CA664E-GL
.Q2RVE~94

Mmas

.P733E~01
.FO46iE-014
. 2800E~01
.6683E-02 -

Fmax

.GO3BOE+00
.OB33E-01
.B8931E~@i -
.4998BE-01 -

Mmin

LBO36E~03
.PPORE~BE
LAL2IE-01
.BLi7E-93

Fmin

LAOFOE-01
.7803E-01
.AQO7E-0R
LOBSPE-04

Mmin

.325LE-02
.FR00E-81
.P946E~-02
L3OBVE-04

Fmin

CPLG55E~02
.7 3L6E~01
.AG48E-04
.Q0R21E-@1

Mmin

.A566E~-02
.P949E-0R
.A4325E-02
LPi8LE~02

Fmin

447 5iE-01%
.@88BE~-01
.9984E+00
. QO30E~01

Mmin

.3141E-01%
.6190E-6]
.iG2iE~0R
LA9R3E-014

Fmin

L62LIE~01
CB40TE+00
.bOB7E-@14
LR798E-01

FAGE i4
rodaqg.F4F

ANGLE
-17 .45
74 .48
-78.77
44 . ¢4

ANGLE
-34 .50
i6.94
ie.42
29 .93
ANGLE
-7%.91
-7.74
i.48
75.77

ANGL.E
73.34
&65.59
735,82
&8 .10
ANGLE
&4 .47
-67 .73
93 .40
4@ . 37

ANGLE
i9.99
~&2 ., 01
44 . 8¢
62.79
ANGLE
30 .08
~9@ . 33
i1.34
84.44

ANGLE
4. 49
00 .04
98 .93

a8 .
47 .48




NIVERSIDADE 2 SA0 FAULD

SHELL ELEWMENT FORCES
ELEMENT TD 56 = s s e
JOINT M4 Haa MiB
171 9.5312E-0F ~i.2993E-02 4.0523E-02

55 -4.8077E-01 ~8 5230E-02 1.9382E-01
49 ~i 6344E-01 ~i BBR3E-02 -4, 442RE-0R
56 2.4i97E-01 ~4.648iE-02 1. 9657E-04
ELEMENT ID 57 =——mmmemm o
L.DAD COND £ o
JOINT 844 sa2 512
114 ~8.3999E~01 ~i.0798E+00 ~i. 2SR9E+0Q
112 ~5.7700E~0i -2, 0367E-04 ~1i.16@7E+00Q
147 -3.4110E+00 -1 P46BE+00 ~3.2901E+00
$11 ~3.3643E+00 -1.0979E+00 ~3.3134E+00
JOINT Wi A Mg iz
114 1.1937E+00 3.2141iE+00 -4 0BBLE-0i
112 ©.8742E-01 &.4168E-01 ~7.0S41E-01
147 6.455PE-01 -5.7284E-0i -9.7R267E~01
111 ~1.5332E+00 ~3.616RE-0) ~1i.09463E+00
ELEHENT ID  SB mewmmsom s oo e
LOAD COND £ o o
JOINT 514 s2p S48
147 ~2.35149E+00 2.4434E+00 ~-1i.4845E+00
£11 -3.3969E+00 ~1i.0L11i0E+0@ -1.1700E-01
108 ~8.9749E+00 6.4773E+00 —4.1492E+00
110 -1.2148E+61 -4 0343E+00 4. 5048E+00
JOINT Mit Hag Mig
147 -3.1536E+00 ~4.1074E+00 -9 .5471E-04
111 2.8433E+08¢ ~-3.9032E-01 -1.4R79E+00
108 1.i336E+00 2.6042E-0f -i.B016E+00
11¢ ~6.5439E-05 2.9983E-01 ~5i.5643E+00
ELEMENT IR 5% —mreeee e e
LOAD COND £ o
JOINT 8§14 s28 542
116 ~3.2600E+00 ~i.24649E+00 ~8.7i93E-01
114 ~3.476RE+00 ~1.9B77E+00 -1 .00LLE+00
145 -4 . B593E+00 -3.6034iE~@L ~R.Q6BVE+0Q
147 -2.1i538E+00 -i. 3405E+00 ~2.1580E+00
JOINT M4 Mag Mig
116 2.539iE+00 5.2109E+00 3.5319E-04
114 3.3550E+00 3.6800E+00 -1.7406E-01
145 1.S458E+00 §.6893E-01i -5.BBASE-0f
147 ~1.365BE+00 ~i. 1459E+00 -7 . 7406E-01
ELEMENT ID 6@ =mmm e s e
LDAD COND § e e
JDINT 511 s2p 848
145 -~ 6B1PE+@¢ 2. 1414E-05 -1.3901E+00
147 -1, 3593E+00 1. RRISE+00 -8.1163E~0f
106 -1 GAYTE+Q0 ~3.BYSTE-0L ~9.4066E-01

108 -1 .2614E+90 4. 0URSE~-0L ~3.465005E-¢1

= pn NP

PG e

i
P

o 3 (H

o e

PROGRAM : SOF?Q/FILE :

Fimax

. OBBOE-01
.@923E~-03 -
. 8435E-03
.AL55E-04 -

Fmax

.9874E-01)
.BSR7E-04
.13446E+00
.2700E+00

Mmax

.B737E+00
.4460E+00
.i840E+00
.9559E-04

Fmax

.B4B7E+QQ
.Q@053E+00
.5ROPE+00 -
CFON7E+00

Mimax

.3100E-61
.3835E+00
CE507E+00
LASBRE+QS

Fmax

.3754E-014
.AB45E+0Q
.984E+00 -
.4882E~-01

Mmax

B568E+00
75H6E+0O
.7344E+00
LTAGLE-04

Fmax

L A8FRE~@1
.ABGSE+Q0
.3941iE-014
FA4L0E-04

Mmin

.HAT77E-8R
LOFPLE-01
.7569E~-01
.ALQLE~OL

Finin

.2183E+00¢
.HENHYE+OR
.7924E+00
LT34RE+0Q

Mmin

.1144iE+00
.3053E~08
.1114E+00
L1904E+Q0Q

Fmin

L7AQLEXQO
.A0RSE+QQ
LQOLFE+01
.A22BE+Q)

Mmin

.S300E+00
.3B6BE~0L
.1567E+00
.8i27+00

Fmin

.G873E+00
Y7P4EF 0O
. 3O44E+OQ
.P431E+Q0

Mmin

.A93BE+00
.B793E+00
.4953E~0R
LQB77E+QQ

Fmin

LA LE0E+00
LG933E+00
.QLETEFRO
. 3303E+00

FAaGE 15
rodacg. F4F

ANGLE
i8 .49
&7 .79
~74_ 49
26.87

ANGLE
-4 . 27
~AQ 57
-54.10
-54 . 45

ANGLE
~-78.98
-41 .85
-28.97
~-5% .08

ANGLE
-74 .02
-87 .20
~7% .88
-65. 69

ANGLE
t-1-
-2@.73
~38.19
~53.48

ANGLE
~-&% .42
-63.38
~54 .98
~50 .34

ANGLE

8e. &0
-bé . He
~-20.57
~49 .04

ANGLE
~& . L4
-73.9¢a
48 .74
~-7% .32



INIVERSIDADE DE SA0 FAULD

SHELL ELEWMWENT FORCGCES
ELEMENT ID 40 —=—=—m—m—mm e
JOINT M1 Mae Wig
145 ~2.3445E+00 —i PSSRE+00 -7.0479E-01
147 2.R&73E+00 5 B8YBAE-0R ~i BSEBE+00
166 1.2i85E+00 &.0474E-04 -1.1i992E+00
108 -2, 0358E+00 ~7.7Q3RE-01 -i. 0597E+00
ELEMENT ID 4§ ————m=——mme e e
LOAD COND f o e o
JOINT 514 528 8ie
148 ~3.9250E+00 ~2.0373E+00 ~5.1840E-01
116 -3.B954E+00 ~i . 9i76E+00 4. 7236E-0R
143 ~4.R696E~0L -8 9i53E-04% ~1.1iV74E+00
145 ~3.467RE-04 -6 3945E-01 ~7.04B7E-01
JOINT Mii Maa Mie
118 8.0007E-01 7. 9893E+00 2. 3946E-01
116 B.AS59E+00 5. Q148E+00 4. 8R40E-84
143 4. 9L43E-01 ~i 9BPSE+00 ~5.1i007E-04
145  4.67BLE~01 ~1. 740FE-01 -1 98B3E-04
ELEMENT ID 68 —=——m——mm—m e
LOAD COND o
JOINT 544 s28 Sig
143 ~5.3041E-01 ~1. 5{8BE+0Q i.0285E+00
145 -4 7RVRE~0L -1 147PE+00 ~3.3947E-04
104 2.3434E+00 -2 33i2E-01 2.0109E-04
106 2.4B26E+00 5.7934E~02 ~i.0495E+00
JOINT Mt Haa MiR
143 -3.7854E-01 1 .5045E+00 ~1 0422E-02
145  1.46557E+0@ —&. Si34E-01 ~1i.0574E+00
104 1. A4342E+00 4. i547E-0i -1 iBR0E+00
£06 -9 {534E-01 -1 9P04E-01 -7 . R8R9E-04
ELEMENT 1D G oo o
_0AD COND § e e e
JOINT 811 see 848
119 ~3.0B65E+00 ~2.0RBFE+00 5. 46318E-02
118 ~3.0865E+00 -2.0PBYE+00 5.43iBE-02
143 ~3.08465E+00 ~2. 0RBPE+00 .4318E-02
143 ~3.0865E+00 -2 . 02B9E+00 5. 6318E-08
JOINT Mg e Mi2
149 3.5195E-01 3. 0135E+00 ~4.R835E-04
158 3.5i95E~01 3.@i35E+00 -4 2835E~01
143 3.5495E-0i 3.043TE+00 -4 RBI5E-01
143 3.5i95E-01 3.0i35E+00 -4 2835E-01
ILEMENT I 64 ——=——m—o o e
DA CONR £ oo e
JOINT 514 sag 542
163 ~6.BR5GE+GE ~3.5745E+00 8. 4293E-01
149 -4 306BE+00 ~3.4143E+00 3.0269E+00
145 §.2400E+00 4. 0PO3E-03 -1i.4RR3E+00
103 1. 2BAYE-@L 1 .7959E-@i &.4494E-01

§i
U VY

0

I eI I

onae

FROGRAM : SAFSO/FILE

Mmax

.1087E-01
.3E51E+00 -
.14%5E+00
.6880E 04

Fmax

.P043E+00
LFL165E+00
.4081iE-21
.2831E-014

Mmax

.PP73E+00
.1028E+09
.PReer~81i
L2390E-@¢1

Fmax

CA6GIE-0)
L3131E-01
. 3590E+00
.B738BE+00

Mmax

.D0L66E+0Q
.QL70E+00
. 1280E+00
.I43%E-01

Fmax

.@EOFE+0Q
.O25PE+00
.G2EPE+00
LOREGE+OE

Minax

.0BO7E+2Q
. @BO7E+O
.0B07E+00
.e8Q7Eree

Fmax

.3291E+00
.Qi00E-01
L3IGHE+0O
.@LAPE~0]

Momin

L7@SPE00
L7890 -01
.2625E-01
LOBTIE YOO

Fmin

.03580E+09
.89463E+00
.BE93BE+00
.2142E+00

Mmin

PR LE~84
. 3HBPE+29
.9903E+00
L3O73E~014

Fmin

LA EBTENGO
.EBBLE+DQ
. 487 2E-e1
.3323E~01

Mmin

L7B56E~Q4
.QLETE+QD
.6833E-84
.368BE+00

Fmin

.0895E+00
.@895E+00
.Q895E+00
.O8P5E+00

Mmin

.B470E~-014
. B470E~014
.8470E-014
L8470E~01

Fmin

A7 QAE+00
.PR0LE+00
CLE9GE+09
L9344E-04

FaGE i4
rodag. F4F

ANGLE
~&4 .02
~29 . 464
-37 .82
~&@ . 42

ARGLE
~73.614
88.463
-39 .42
=~ 1
ANGLE
88. .69
79.47
~-ii .18
~13.99

ANGLE
3e.17
-28 .60
4. 44
-2@ . 44
ANGLE
~37.68
~-21 .26
-33.55

~58 . eV

ANGLE
84.94
B6.%6
B& .74
8é&.%6
ANGLE
~81 .08
-31.e8
-84 .08
~81 .08

ANGLE
7F3.77
A% 19
~34 51
446 .13



NIVERSIDADE NE

SAl FAULD

Bl 5

Mig

.350iE+00
LOAGHE~0L
.O2BOE~-01
.P1i40E~¢1

5ig

LO775E+00
.8888E~-04 ~
.i927E~-014
. @GBLE~DS

Mia

.38k~
LG485E~-91
.7 630E-0i
LHIPOE~0 -

sig

.41 468E~02
LAGPLE+QQ
ASEOE-0L
.2033E+00

Mi2

Lii32E~04
.Q4246E+0Q
LGeFOE-01
LPA4G5E-8 S

sig

.e894E~0¢14
.BRO3E+0Q
.634PE-614
.A432E+00

Miz

L7BOBE-@1
.7830E+09 -
.722RE-84
LA3I7E~01

si2

LIGSE-BL
.EOROE+GY
LiBPEE+00

SHELL ELEHENT FOR
ELEMENT ID 64 ~m———mem e e
JOINT M1 Mee

163 2.1610E+00 7 .3432E+00 |

159 5.2i3iE+00 7 9RRBE+00 i

148 ~2.6493E+00 -2 5984E+08 4

103 1. Bi39E+00 ~7 . P43LE-0R ~4
ELEMENT ID &5 oo e o o
L.OAD COND £ e e
JOINT §11 seg

545 £ RiB6E+0@ -4 959BE-0i ~i

103 ~7.3346E~01 -3.9670E+00 &

100 -8 92iPE-0f -i.0381E+00 -8

101 ~4.9400E~05 ~-4.BY0VE+00 -2
JOINT M4 Maa

144 -2 B143E+00 -i. 4291E+00 &

103 1.4572E+0@ ~2.72i0E+00 &

100 -5.9531E~01 -2.41i87E+00 -4

108 -1 S5433E+00 ~4, 377SE+00 -5
ELEMENT ID 66 =——=m=—mere - e
LOAD COND § o et
JOINT 841 sag

100 ~2.2870E-01 ~i.B8S0E+00 4

101 ~5i . BRRAE+DO ~3.BEBRE+00 1

96 -6 O7SLE~@L ~2.0PR4E+0® ~i

98 ~2.4393E-02 -3.B0R7E+00 i
JOINT Mid Me2

100 -9 .3457E-01 ~2.1671iE+00 8

104 ~1i.784BE+00 ~3.1410E+00 i

96 ~i. 4iB47E+Q0 -2 4PAPE+00 &

98 ~3.9672E~01 ~3.4035E+00 8
ELEMENT ID 67 == s oo
LOAD COND § o
JOINT Si1 seg

96 ~7.RASIE-0L -2, 1118E+00 2

98 ~2.2R21E+00 ~3.4841E+00 2

80 ~-8.85R24E~0i -2.01i83E+00 2

78 -4 BHO0E-02 -3.0095E+00 2
JOINT Mg Mea

96 ~i.B8iBOE+00 ~i.93BTE+00 4

98 -2.2048E+00 ~3.5493E+00 1

B0 &.4542E~02 9.611iBE-01 ~i

78 9.2059E-0L -i.460B3E+00 9
ELEMENT IIN 88 = moeemim ooms o
-0ADl COND § o e
JOINT 814 sae

80 ~i.4433E+00 -3.2085E+00 -i

78 ~§.94iRFE+00 -4 BLOVE+00 i

45 ~3.6093E-01 -1i.R79PE+@E i

76 -8.9803E-0f -2, 9841iE+00 P

LAB3LE+00

FROGRAM : SaF2O/FILE:

Mimax

.G7BPE+00D
.72468BE+00
.eC04E+2O
.P338E+00

Fmax

.7382E+00
L FEO6E-014
CAZ6BE-¢1 -
.B345E~0Q1

Mmax

.B349E+00
.AS74E+00
.7839E-01L
LA4345E+0Q

Fmax

LB753E-01 -
.QHRIE+09
.9862E-01
.2A43E~04

Mmax

.3201iE-04
.E2O7E+00
.8867E-01
Q7 LE~04

Frax

.8772E-014
.3564E-01
LRHEFIE~04
.3171iE+00

Mimax

L203BE+00
LAFA4E -0
.93{8E-&1
LE2397E+00

Fmax

CARFTERQQ
.4849E+00
.FP0BE-04
.O2aeE-94

i
Ll R

i

Mmin

.B3O3E+00
.2OFOE+DO
. Q27 5E+00
L9938E-01

Fmin

LRLIBEE+0O
L1O74E+00
7B77E+00
.301i4E+00

tfmin

.OOBSE+00
.B21L3E+00
LH357E+00
.AB4&3E+QQ

Fmin

.8B862E+00
LHE3IEL00
.101i3E+00
.L535E+00

Mmin

.G697E+QO
.7070E+0O
.R30PE+0Q
.H4FAE OO

Fmin

.L487E+00
.POOLE+QO
Q7 66EYQO
.38P2E+00

Mmin

.G530E+00
. 7B16E+00
.4536E-08
P87 4E+09

Fmin

e22iE+00
™ N
...E N
L 6344E+00

EBB7E+00
G3FPE+0Q

FAGE i7
rodaq. F4F

ANGLE
76.24
87.7%9
44,89
-i3.72

ANGLE
-895.75
i1.53
-42 . 46
~3.01
ANGLE
70 .68
8.7¢
~13.79
-i@. 88

ANGLE

i.83
27 .9a
~4 .43
i6.25
ANGLE
2é&. 39
28 .58
i9.87
i5.38

ANGLE
@.13
36. 825
ie. 47
29 .45
ANGLE
42, 44
34.65
~79 .47
iB8.514

ANGLE
-3 .69
i% .40
33.93
33. 414



VIVERSIDA

SPRERER I
cLEMENT I
JOINT
8o £.
78 3.
&3 6.
76 1.
ELEMENT I
-0AD COND
JOINT
76 -4
74 ~4
&3 -2
57 ~&
JOINT
76 3
74 4
&5 &
57 2
ELEMENT I
LOAD COND
JOINT
74 -2,
73 -4,
597 4.
b6 b,
JOINT
74 8.
73 i.
57 ~7.
66 i
ELEMENT I
LOAD COND
JOINT
73 -2
4% -8
66 5
&8 -5
JOINT
73 8
69 i
&6 4
48 &
ELEMENT I
LOAD COND
JOINT
&6 .
648 9.
57 -3.

i73 ~i.

NE DE SAD FAULD

ELEMEMNT FORCES
D QB e e o o e
bt 4 M2 Hi2
S449E-01 1.i56iE+08 ~B. AR4VE-01

77HSE-01 ~1.531i8E+00 5.0006E-061

PS7RE-01 2.1138BE+00 -1 .01i73E+00Q
BROLE+Q0 -8 BY3BE~-6L 1.3164E~01
1] G e e s S SRS
§ e o e o e

81t sz sig
LBERBE+GO -9 .2707E-01 &6.3658E~01
.POSPE+00 ~7.7956E~01 4.0389E-01

LALRAE+Q0 2. .9100E-01 -2.4345E-014
.Q791E+00 B 4460E-01 -6 HO5SE-0L

Mit Haa Mie
LA969E+00 i 9243E+00 1 3420E+00
LOBRPLE-01 ~8 . 5726E+0¢ 5.61i86E-01
.R585E-01 ~9.6060E-01 T.A4AFL1iE-0%
.B6P4E-0L L. LiRLI9E+QG 7 .28B4E-@1
D e = e e

o e o 1 i 1 o e

511 saeg sig

LOAPE+00 ~2.0043E+00 ~1 . 051i2E+00
PR7EHE+QD i . H445E+00 —i  RIi0SE+0D
8538E-04 ~2 H720E+¢0 -7 .8724E~-01
7695E-04 ~i.3435E+00 -8 2237E-@1

Mii Mea Mig
3424E-01 -1 .5494E+0¢ B 0624E-01
i9P4E+QE 2.8P1i0E-01 4. 4229E-01

GO94E~0L 2.9OTRE+00 -7 . @0BSE-0i
L 66PLE+O0 1 BBL4E-0L 3.1777E-0R
I B et
i o Lkt 4040 co4e 2400 e wean e e e ek LALA SRAS SAaE S e vee arve dr2d ot M B

g4 sae gi8
A233E-01 3.4134E-01 4.5704E-0R
BASSE-01 ~i.4882£+00 2.7492E-01
.8375E-01 5.2555E-02 ~1.4800E+00
346PE-0R ~2.R6R3E+00 -1 . ARB3E+00
M1 LEE: Mig
SRESE-@L 7. 6593E-01 4.1734E~04
. 2BBAE+0G ~i. 764BE~01 4.5153E-04
O9SIE+02 4.4885E-01 4. 30R5E-01
Q043E-01 9.4585E-01 1.997@E-04
I JR s
i uuuuuuuuuuuuuuuuuuuuuuuu

514 sag si2
LARIE+Q® 4. 17B7E-01 ~7.7076E~-01
79IBE~0L 4. 0R0LE-01 -1.BiR0E+00
5909E-01 ~1i.014R2E+00 ~i. S634E+00
PBA4E-01 ~B. T39BE~01 ~B.1BRSE+0Q

P

LN

H
L3 e O Ra it S

TG e

=N b

b e 1Y

P B e b

0 e

FROGRAM : SAP?O/FILE:

Mmax

EELESE+0O
.O0&BE~-01
LHBLTET00
.BR2&5E+00

Fmax

.0348E-01
L325PE~24
LA279E-04 -
.BA74E-04

Mmax

. BH&AE+Q0O
LiE27E~0L
.9733E-01
B444E 500

Fmax

. OORRE+00
L QS43E~-04
.74648E~04
&7 L3E-21

Mmax

.0982E-01
.3930E+00
.0388E+00
.A7O3E+00

Fmax

.4865E-01
. 3429E-014
.8218E+00 -
A7 44E~0L

Mmax

.B2BRE+00
.ALHAE+00Q
.4754E+00
.O372E+09

Fmax

.6316E+00
LAD4PE+0R -
.1986E-91
.BORLETO0

Mmin

.6534E-014
LOGAPEGO
.@780E-01
LPLI7TE~GL

Fmin

.BO59E+00
.2522E+00
.4342E+00
.2472E+00

Mimin

L1548E+00
A7 GOE+0E
Li32iE+00
.3554E-914

Fmin

.1970E+00
LFPEETEYOQ
.7428E+00
.&H537E+00

Moin

.O738E+00Q
.5499E-02
.BOSSE-~01
.87 446E~014

Fmin

.4963E-014
LS884E+00
.1 855E+00
. REBAE+00

Mmin

.8971E-014
.9448E-21
.ABERE-214
L OFRBE-0L

Fmin

.14603E~0R2
.BAITE+0Q
LBB841E4+00
. BSH0E+00

FAGE i8
rodag. FAF

ANGLE
~75.48
i3.82
-463 .04
p.78

ANGL.E
79 .e1
83.37
-84.89
~78.01
ANGLE
29 .82
19.33
i7 .35
59.9¢

ANGLE
44 .37
~49 48
~-13.62
~19.44

ANGL.E

33.04

ge.7a
~79 .98

i.e3

ANGLE
83.44
20 .24
=eaa it S
~26. 414
ANGLE
42 .03
15.83
22.74
65 .42

ANGL.E
e
-38.820
-39 .08
~44 @5



FAGE i9
FROGRAM : BAFPO/FILE  vodag . F4F

NIVERSIDADE DE SaA0 FAULO

S HELL ELEBMENT FORCET®S
ELEMERNT ID FB oo i s e it v e e et s i e
JOINT Mii Mes Mig Mmax Mmin ANGLE
b6 B .BL7BE+09 3. 46438E+00 3 2945E-01i 3 .7RiBPE+Q0 2. RP4ARAE+00 76.78
68 2. 1028E-@f ~5.4456E-02 2.46080E-91i 3,7058E-0¢i ~P.1i455FE-04 31.55
97 —1 . 5403E-01 -9 56BBE-O2 4. .4430E~-01 3.4038E-84 -5 S0OBFE-0i 44 .80
173 1. 199BE4+08 1. i435E+00 2 _.S24%E-02 1 .POPRE4Q® i 1355E+¢0 21.64
ELEMERT ID '3 oo e e e o s s et e
LOADR CORND G ot st e it e e e
JOIRNT Sii sge 542 Fmax Fmin ANGLE
&9 4 SHEAEHPQ -9 LT7B46E~0L -1 . BOBLIE+Q0 5. 0997E-0@ ~i . 451i2E+00 -146.782
79 5 .3789E4+00 1 833IE+00 -2 414LE+08 & . 460LPE+00Q & . L0B3E-04 -2 .85
468 9.999BE-0f ~i . 3080E+9@ -5 4164E-0f 1.i213E+00 -4 .5i37E+00Q -1 .62
67 1 .571iE+00 5 _PSPIE~04i -9 .0488E-0i P.0935E+00 3.5598E-03 ~30 .00
JOINT Mid Maz Mg HMmax Mmin ANGLE
&7 5. .06B3E-@L -7 ASG4E-0L -8 33R5E-02 S5.11i78E-01i -7 . 5ii4E-01 -3.79
79 2.1446PE+00 1 . 0B39E+90 -6 .12P3E-01 2.4255E+00 8.041i8E-01 -24 58
48 1 . 9B0SE+09 1.1940E+09 i . 46340E-@1 P2.0i3PE+06 1. 143BE+SE -14.31
&7 ~4  09A43E+00¢ -1 4i34E+00 -6, 38464E-04 -5 _9545E-91 ~1.9i2iE+00Q -37 .99
ELEMENT ID T iy v e ot e o e s e e
LOAD COND B e e et e et e e
JOIRT 5ii sez gig Fmax Fmin ANGLE
&8 5. PBRVE-QL 2.04i0E+00 -1 Q3V7E+00 P . S4&TSE+0O 4. PRP3SE-03 ~&3 .10
&7 -8B D1A6E-0R R.&73QE+QD —i 4ARA4E+OQ 3 . R7ASEYQD 4. BBOBE~GL ~&7 .04
i73 —3.6009E+0@ ~2 . 394iFE~04i 4. .7457E-01 -1 .7348E~01 ~3.646446E+00 ga.ie
53 ~2.0103E+00 { . 7990E+00 -8 35L9E-01 4 .974BE+00 -2 . iB858E+00 ~78.14
JOINT Mis Mag Mid Mmax Mmin ANGLIE
48 5.8R34E-91 5. 7116E-04 -3 .1070E-01i B 5BALE-@L P . 35i0E-01 ~47 . 29
&7 2.5728E-91 9 .5240E-94i -2 .540PE~02 P.5354E-91 2.5434E-01 -27 . B9
173 -4 153%9E-@1 7 .3@77E-01 2.5230E~01i 7 B385E-4i -4 5847E-01 78.1i2
53 ~5.7856E-91 ~8 . Bi37E-02 ~1.4058E~01 ~5.0700E-92 ~&.i600E-01 ~75 .09
SLEMENT ID FEB e o e o s s o i e e e e e
-DAD COND o e et b a2 s e
JOINT gi1 52 sig2 Fmax Fmin ANGLE
57 -3 .9852E-@1 ~8 . 7i37E~0§ -4 P494E4+00 {1 _332iE+060@ -2 S5940E+00 -44 .50
173 B.73LiE-@1i 1 .34663E+Q0 ~2 . Ri03E+0H 3. 7HOVE+0O -2 1415E+00 -5 .32
B ~1L.84iR7E+00 ~1 4565E+00 ~1i. i045E+QQ ~5. 1i587E-01 ~R.7533E+@0 -4% 58
53 ~1.5528E+¢9 ~6. 0046501 -1 7BR2E+0Q T . 4VPTE-0L -2 .9244E4+00 ~58 ., 48
JOINT Mii Mae HMiz2 Mmax Hmin ANGLE
57 2.8714E-91 B.O0QIE-@4 1 .B345E-01i B.REYOE-0i PR.1ip7E-04 78.16
i73 4. 914iE~01 ~f 3BRAE-@L -3 . 5i497E-05i 7V .97Q7E-041 ~£.4370FE-61 ~-18. %4
52 -2.4RL9E~-0Q1 ~4i.0448E+00 3 .5725E-02 -2.4054E~01 ~i. 0445E+0Q 2.6i1
53 ~1.iB37E-02 -3 . 4248E-0i ~2.0350E-01i £B.iA5iE-02 -4 5574E-014 -24 43
ILEHENT ID T & o o s s i e s st e
.0AD COND I v ot e o s e o i
JOINT 844 seg gig Fmax Fmin ANGLE
818 {1 .73R4E-91 &.3379E-91 -3 . 3R0LE+Q® 3 . 731i4E+00 -2 PR4ASE+0Q -4& . 98
718 -1 RPOOZE-9i -3 4231E-0i ~2.4549E+00 2 BR6IE+00 -7 4ABT7E+0Q ~43.79
13f -4 1389E+@0 ~7 3B20E-@i -5 I258BE-~-01 -4 . E5S574E-G1 -4 PRIRE+0R ~-81 .25
i29 ~3.7641iE+00 5. i033E-01 -9 REI5E-02 5.1iP33E-041 -3 .746461iE+00Q -88 .74



FAGE 20
FROGRAM : SAF20/FILE: rodag . F4F

NIVERSIDADE DE SA0 FAULO

S HELL ELEMEHNT FORECES

ELEMENT ID Ty e e e e e e e

JOINT Mii Maza Mia Mmax Hmin ANGLE
848 ~1i . 3599E+06 —-2.4i375E-64 8. i900E-02 -2.0793E-0i -1 . 345BE+00Q 85 .93
748 3. 441iRE-0Li 2.33R5E-0R B8.9773E-04i 1.1075E+6Q -7 . 2003E-0i 39.43
i31 3.5477E+00 6. 0B60FE+00 ~i . A54IE-01 B Q0907E+00 3. 56380E+00 ~88.46
{29 P.EGTSEF00 6.9147E+0¢ 5 3R1iE-03 &6.9147E+0@ 2. 6@75E+Q0 89 .93

ELEMENT ID T 7 o e e i i s s e o e

l.0AD CORND B oo e e i o o o 2

JOINT H5ii see sig Fmax Fmin ANGL.E
T8 -4 . 74555400 ~i. GR94E+09 i .7A44BE+0Q i.iR243E-0f -3, 3874E+90 46 .77
127 —~4 7A55E+0Q ~i . 5294E4+00 4§ .7468BE+00 i iR263E-9i -3.38B746E+00 A4 .77
{29 -{. .TASSE+Q0 ~i SR94F+00 §.74468BE+00 1.1263E~-01i -3.3874E+9¢0Q 46 .77
iP9 ~4 . 7ASSE+Q00Q ~i SRPAE+QGD L .74468BE+00 1. 1iR63E-01 -3 38B74E+00 44 .77

JOINT Mii L Pt Mi2 Mmax Mmin ANGLE
748 4.7914E+00 1. D49BE+00 £ QR22E+0@ U 7085E+99 3.3241iE-~01 24 .49
iPY A4.7914E+00 1. .P4A9GF+00 2.0PRPE+0Q 5.708SE+0¢ 3. 3R41E-04L 24 A
iP9 4. 7914E+00 1 .249%5E+0Q P .OPRPEE+0Q 5. 7985E+00 3.3244iE-01 24,40
P9 4.7914E+00 i PA95E+0¢ £ .0RP2RPE+0Q® 5.7085E+00 3.324iE-0§ 24.4¢

ELEMENT ID T e ot s s i e

LOAL CONR §, oo e e o e e s e o

JOINT Sii 522 gig Fmax Fmin ANGL.E
748 -{ . iB96E-01 -3.8%467E~04 ~4i.0743E+00 8. 3024E-01i ~i. 3349E+00 -41 .44
618 1.3R33E-01i 4.5P3QE-0i ~7.9054E-04i i . 09BYE+0Q 5. 14RTE-01 ~50.782
127 -3.374656+00 —~i . 3463E+00 -5 Q459E-@i ~1 . i799E+00 -3.0429E+00 ~74. 461
i85 ~3. 1357E+00 -5, 6 4PQ4E~-0i -1 RPiSBE+00 -&. iR279E-02 -3 .61464E+GQ ~H8 42

JOINT MLl MR2 Hig Mmax Mmin ANGLE
7i8 4_4814E-0i & .8P44E-0S §.50i3E-01i 7 .5574E-01 3.7487E-01 &63.%98
618 -2 .0770E-@L ~4 . 86434E-04 9.99BFE-0f 5. 8202E-9i —1.25460E+00 40 94
187  { BBATE+00 5. 7040E+00 1. 142PE+0Q0 5. 997iE+0Q 1 . 05046E+00 75,94
iP5 {1 .SOGVE+G@ V. A%0PE+00 -3.81i29E-92 7 .3504E+00 1. 5905E+0Q -89 . 42

ELEMENT ID TG e s i e s

oA COND B e i o o it o

JOINT 844 582 sig Fmax Fmin ANGLE
448 ~1.2314E+00 -4 0B34E+00 1. ARPASE+Q9® 2.6890E-01 -2.5838E+00 44 .49
iPe ~3 . P3LAE+00 -1 OB34E+00 4§ 4245E+0¢ 2. 6890E~0i -2 583BE+00 44 . 49
125 ~{ P3LAE+0¢ ~i . 0834E+00 1. 4245E+00 2. 46890E-0i ~2.5838E+00 44 . 4%
iP5 ~4.231{4E+00 —-i.0B36E+0Q@ 1.4RPASE+00 2.4B90E-04i -2.05B83BE+09 44 .49

JOINT Mii Mee Mi2 Mmax Mmin ANGL.E
458 4.1444E+00 1. 4330E+00 1.9429E+00 5. i57BE+Q0 4 i953E-04 27 .99
{22 4. 1444E+00 4§ . 4330E+0¢ 1.9429E+00 5. 1i578E+00 4 i953E-01 a7 .35
i8% 4. 1444E+00 1 .4330E+00 1. 9429E+00 5.i578E+00 4. 1953E-0i 27 .55
185 4. 1444E+00 1 .4330E+@0 i . 9489E+00 5.1i578E+00 4 (953E-01 27 .53

ELEMENT ID B} o s e o s e i

L.OAD COND e o e s et e e

JOIRT Sii s5es si2 Fmax Fmin ANGLE
418 1 .8i4BE~02 9.0i55E-02 -6.1i934E-01 4.7457E-061 ~3.46424E-01 ~44 _b&
548 ~1 . $47FPE-04 ~3 . 534{PE-04i -7 .P433E-0f 5.001iiE-01i -9.4802E-01 ~4@ 33
ipp ~3 . 0093E+00 ~5. 000105 -4 . 7933E~01 ~4.8850E-01 -3 0208E+00 ~846 .13
iPi ~3.P4YPE+G0 ~§ 345PE+00 —1i.04647E+00 -8 . 8900E-0i -3.7435E+00 -465 .99



NIVERSIDADE DE Sa40 FAULO

5 HE L ELEMENT FORCES
ELEMENT ID B0 = o e
JDINT Mid e Mig
418 &6.84670E-01 &.4628E-0L -7 R734E-01i
548 ~i.33i8E+00 ~-&.3337E-01 1. 2878E-01
1B 1.7272E+00 &.8451E+00 &.7446E-04
181 9.4925E~01 6.4952E+00 ~R.8492E-01
ELEMENT ID 8 =eeesm—— oo o
-0All COND § o
JOINT 814 sea 542
518 -2.4097E+00 -1 694RE+00 1.R591E+00
163 ~2.4097E+00 —1i.6942E+00 1.BS91E+00
121 ~2.4097E+00 -1 6942E+60 1. 2591iE+00
121 ~2.4097E+00 —i.69P42E+00 1. RSPLE+00
JOINT Mi1 Heg Mi2
Si8  3.9434E+00 1.3469E+00 2.4492E+00
163 3.9436E+00 1.34469E+00 2.4492E+00
121 3.9434E+00 1 3469E+00 2. 449BE+00
121 3.9436E+00 1.3469E+00 2.4492E+00
ELEMENT ID B2 =wm—m e o o
.0AD COND £ e
JOINT Sii 528 sig
518 §.5698E-¢{ 5.23i3E-0i ~1i.5769E+00
418 ~i.0743E-04 -3 S9R9E-04 &.9788E-01
163 ~5.9238E+00 -7 .9305E-01 ~5.6134E-01
119 —6.47646E+00 ~2.6359E+00 5. B418E-01
JOINT Mii ez Mi2
518 &6.4390E-01 3.8830E-0i —1i.0243E+00
418 3.6603E-0i -3 .760iE-01 4.5958E-01
163 2.6479E+00 8. 5442E+00 2. 0F4RE-01
149 4.2308E+00 7.0827E+00 -7.B865E-01
ELEMENT ID 83 = o e
-0AD COND £ o
JOINT Sii gee sig
418 -2.2948E+¢@ -3.5537E+00 4.1401E-04
148 -2.2948E+00 -3 5537E+00 4.1401E-04
119 ~2.2948E+@0 -3.5537E+00 4. 1404iE-01 -
119 -2.R948E+00 -3 SS5A7E+00 4.140LE-04
JOINT Wit Mee Mi2
418 5.4546E+00 3. 4B7BE+00 9. 3814E-01
118 5.6546E+00 2.487B8E+00 9.3814E-01
119 5.4544E+00 3.4B78E+00 9. 3B14E-01
119 5.4546E+00 3.4878E+00 9. 3814E-01
FLEMENT ID B4 e oo e
-0AD COND e
JOINT §11 sag sig
418 -4 4i33E-01 ~1.4408E+00 i.8847E-02
348 -1.945PE-84 ~6.2500E-01 &.009iE-01
118 -4.0914E+00 ~2.6495E+00 -7 . R4ABE-01
$56 ~4. @3BLE+00 ~B.A720E+00 -5.7073E~01

(R e

i
1} B

~ 0 U e

FROGRAM : SAFF0/FILE :

Mmax

.3944E+0Q0
.ie38E-e4i -
LP3REE+09
L7O93E+00

Fmax

.A298BE-04
.ARFBE-014
LARFBE~-01
.AR9BE-01

Mmax

.4174E+00
LALTAE+0G
LAL7AE+0O
LAL7AE+@Y

Fmax

.PR70E+00
7580E~01
.3EBLE-0]
.5490E+90

Mmax

LG4 16ETQD
.B5467E~04
L152RE+Q0
.2HE3E+09

Fmax

L47Q8E+20
.1708BE+00
.i708E+00Q
.i708E+00

Mimax

.QO44E+Q0
.GG44E+Q0
.0044E+80
LQOA4E+QO

Fmax

.AQ98E~01
LE7EE-4
.3483E+09 -
.eB&IE+0Q

Mmin

LiiSéeE~02
.3548E+90
.H39BE+EQ
L3351 6E-214

Fmin

.3609E+00
.34OVE+ QD
.3609E+00
. 34QPE+20

Mmin

.2468EE-01
.2468EE-01
.268BRE-01
.2482E~01

Fmin

.2474E+00
L ARGEE-01
.9845E+00
.5630E+00

Mmin

.@F44E-04
.PE4SE-04
.GAGRELQO
.PR73E+00

Fmin

.G777E+0Q
LH777E+GR
LA777E+Q0
LG777E+90

Mmin

.13B1E+00
.i381iE+0@
.13BiE+@0
L1381E+0Q

Fmin

LA412E+Q0
.QA4B7E+00
.3P2BE+2d
.ec4iE+00

FAGE 21
rodag. FA4F

ANGLE
~44 29
79.88
B2 . &2
-87 .47

ANGLE
22.93
5e.93
52.93
52.93
ANGLE
21 .04
3i.024
31 .04
31.94

ANGLE
~-48 .31
39 .89
~-83.83
-84 .54
ANGLE
~44 .48
25.54
87 .ge
-75. 503

ANGLE
i6.67
16.67
16.47
i6.67
ANGLE
2. 4%
20 .45
29 . 45
20 .45

ANGLE

i.e8
35.19
~&7 . 43
-71.96



NIVERSIDADE DE SAQ FAULO FAGE 28
FROGRAK : SAF9Q/FILE: rodaq. FAF

SHELL ELEMENT FORCES

ELEMENT ID B4 =—mmmm oo

JOINT Mii Mae Mi2 Mmax Mimin ANGLE
418 ~1.B050E+00 -3 4730E-01 &.4003E-0f -1 .2571E-01 ~2.0R64E+00 70 . 64
218  4.3339E-01 ~1.0507E+00 41 4B78E+00 4i.30@5E+00 ~i . P1iV8E+00 31.87
118 1.1978E+00 4.15i3E+0@ 4. 610L1E~01 &.1i938E+00 1. 1553E+00 84.73
116 2.2139E+00 7. 6957E+00 -2.1180E-02 7.5958E+00 2.P13BE+00  -89.78

ELEMENT ID B —————m e o

LOAD COND e

JOINT 811 sep 812 Fmax Fmin ANGL.E
348 ~1.4352E+00 ~2.3999E+00 ~7 FT7IRE-GR ~i.6R6PE+00 ~B . 404RE+00Q -5.92
115 ~1.6350E+00 ~2.3959E+80 -7 .9792E-02 —i.4269E+00 -2.404PE+00 -5 .92
114 ~%.6352E+00 ~2.3959E+00 7. 9792E~0R ~i.6R49E+00 -2.404RE+00 -5 9@
116 ~i.6352E+00 ~2 . 3959E+00 ~7 . 979RE~0R -i.6RB69E+00 —2.4042E+00 -5 9

JOINT Mis Heze Mig2 HMmax Mmin ANGLE
318 3.4787E+00 1.6431E+00 3. PRP4E-01 3.533BE+00 1i.S879E+00 9. 49
115 3.4787E+00 §.6431E+00 3 .2294E-01 3. S33BE+00 L. .S879E+00 .49
116 3.4787E+00 1. 443iE+00 3.2294E-01i 3.533BE+00 1.5879E+00 .69
114 3.4787E+00 4. 643iE+00 3 RRPAE-0L1 3.5338E+00 1.5879E+00 .69

ELEMENT ID  Bé =mwsmmmmim o

L.OAD CONR § o e e

JOINT 514 sz s42 Fmax Fmin ANGLE
318 ~2.3200E+00 -2 14846E+00 4. 1495E+00 -1 0BISE+0Q -3, 3870E+00 47 .43
114 ~2.3200E+00 -2, 1484E+00 1.1495E+00 ~1i.@816E+00 -3.3870E+00 47 .43
115 ~2.3200E+00 -2.1484E+00 1.1495E+0Q@ ~i. 0814E+00 -3 3870E+00 47 43
115 -2.3200E+00 ~P.i4B6E+@9® 1.1495E+00 —i.08146E+00 -3.3870E+00 47 .43

JOINT M4 Mee ML Mmax Mmin ANGLE
318 2.9107E+00 1.2883E+00 i.1i480E+00 3.505PE+00 &.9382E-01 27 .38
114 2.910VE+0¢ 1 .2883E+00 1{.1480E+00 3 SOS2E+00 &.9382E-0f 27 .38
115 2.9107E+00 i D2883E+00 1.1480E+00 3.5052E+00 6.9382E-04 27 .38
115 P.9L07E+Q¢ 1. 2883E+@¢ 1i.1480E+00 3. GOSRE+@0 4. 9382E~01 2y . 38

ELEMENT ID 87 oo o o e

_0AD CORD T

JOINT 8if seg 542 Fmasx Fmin ANGLE
318 -4.8886E-01 -1 .6314E+00 1. .9843E-0f -4 SS37E-01 —i.6447E+00 .58
218 5.4886E-03 1.6150E-02 1.0344E+00 1.0452E+00 ~i. OP34E+00 45 .15
154 ~8.6945E-01 ~1i . R4B1E+0¢ ~4.0807E-01i -6.0894E-0i -i.5086E+0@  ~32.54
112 -5.3947E-01 ~i.4BAPE-Q1 3.7R60E-0% 7.&735E-02 ~7.4489E-04 58. 85

JOINT Mid ez Mi2 Mra Mmin ANGLE
348 ~4.1355E-04 -4 B934E-04 1 3520E+00 1. 0&35E+00 ~i.6664E+00 45 .04
218 2.54133E-01 5. 9774E-01 {.753VE+00 2. 1914E+00 -1.33R4E+00 47 .74
154 3.263BE+00 6.5460E+00 7. 0934E-0L 6.4927E+00 3.11i70E+00 78 .84
112 ~4.5488E-0L -7 . 9BF4E~@L 4.7288E~-01 ~5.1197E-02 ~1i.4044E+00 41 .99

ELEMENT 1B BB seswssem——m e

.0AD COND § o ot

JOINT 811 see s18 Fmax Fmin ANGLE
122 -3.1R18E+00 -8 PRABE-0L R2.9777E~04 ~7.8445E-01 ~3.L597E+00 82 .74
121 -3.156R2E+00 ~9. 4R3VE~04 4.4073E-01 -B.S786E-01 -3.2407E+00 79 . 4.4
140 ~1.0460RE+00 -2, 0397E-G1 2.98646E~-01 ~i.13GOE-01 -i.15046E+00 78 . 88
i70 -i.@985E+00 ~3.R4BLE-0L 4.44625E-01 ~1i.0581iE-01i -i.3174E+00 44 . B4



NIVERSIDADE DE Sé
SEls B AR i ]
ELEMENT ID 88
JOINT Mii
igg 1.9920E+00
i2i &6.4837E-¢i
149 -1 @299PE+00
i7@ -2.9421iE-01%
ELEMENT ID 8%
LOAD COND i
JOINT 8if
i2i ~3.41i20E+00
i63 -3 .0964E+00
170 ~-8.2367E-903
14 ~i.40Q28E-01
JOINT Mii
i2i 1 .9Q08BE+Q0
i63 2.1i88BiE+¢0
i70 -1 .2953E+00
i4i ~-5,@367E~01
ELEMENT ID 2@
0ATT COND i
JOINT &i4
140 ~1.1i51i4E+00
i7e -i.2002E+00
ié6i —~1.0744E+00
ié2 1. iRiFE+0@0Q
JOINT Mif
i40 —~4 3333E-01
{70 -1 . @148E+00
ié1 -1 @395E+00
i62 ~i.04680E+00
:LEMENT ID 71
-0a0 COND i
JOINT 5ii
179 -9 .33ieE-02
141 ~5.41725E~-04
is2 -5, 8350E-01
ieo -9.7435E-¢4
JOINT Mit
i7e -8 . BOS3E-01
148 -7 3998E~&1i
i62 -1.@383E+0¢
190 -1.1i830E+9¢
SLEMENT 1D k4=
0AD CORD i
ININT 544
164 -1 .44697E+00
i4e -1.9947E+00
P4 -5.0947E~04L
?5 ~8.192BE~01

0 FAULD

MENT FOREGCES

T . Gma SR VPR RS Mh S48 e L e B S SR ik Arid ek A 4 e SRS St S

HMee Mig
6.7432E+0¢ -7 . GiicE-02
6. 9945E+00 -2 .8R54E-02

-5 .0544E+00 6. 4B34E-02
~7 . 9348E-01 2.4143E-01

Ak iy vt e dwat v TR B e Sen HeE e S Bess Beee VNS MEPE PROR SO EE YRS Pete e M

TV reen oty e Sei At v . e i G S S by e e Sere e S8 MR BE BHS Stie B

5282 512
~§.G489E+00 ~3.2119E~08
-1 .6i93E+0@ % .9544E-01
-2 . 8084E~02 8. 8466E-02
~3.8i64E-04 1. 1483E+00

HMeaz HMig

7 .32357E+00 R2.81%0E-014
7.46786E+00 1.5823E-61
~1 . OB&L&7E+0D 1 58B25E-ei
~1 . 60L646E+0@ 1. @43FE-21%

AR 400 S0t B LM B bk S A4S T B i s WA o s T gl e e b ks s

s e S 0 L $h A $rhd RN R S ST S S S S A i A s et Lhee

sea sia
~4 21i02E-01 4.2728E-01
~5.6539E~-21 4.792BE-01
-3 . 9P56E~0L ~&6.353F6E-014
-7 . 7692E~-91 -5 . 87B3E-01

Mae Miz
-7 .4925E~01 9.3489E-02
-5 . Q393E+00 8. 8499E-02
-1.9945E£+00 ~2.4870E-02
~2.4943E+¢¢ 1. .4156E-03

90T e Seee PR e S0 MY Wt WU PN P MM S S S YA At i i YL T

int iy i rb 1T Ve aeE ab Gire ST e o PEY PEPE Pare Pl BT M Tere Bvan bew ssss Sw Arh

s2a sie
~3.635FPE-01 3.9861iE-01
-1 .7738E+00@ 3 .707iE-01%
-4, 264001 ~0.6308E-01
-4 . 72@3E+60 -5 5463RE-91

Maa Miz
~1.04B0E+00 2. 0448BE-03
-5.9747E~-01 1.@R73FE-01
-2.47546E+€0 3 .736BE-6R2
-2, 6BP0E+00 9. i8%93E-02

A L ot b LAt bt o by ek b brnd epd st Ehr P b b red aeew fmer bety aved e P

i ok e gy v At b APE Shry £ee 2 1 ITY 20 SN SPE0 AP e o0 SrY SeNe Bee b

see sig
~1 . 8H47E+00 -1 .0404E+00

~7 . 4402E-01 & .0048BE-01 -
~&.398B4E-08 -

=i .47Q5E+20
~3.5003E~01 ~2.2790E-01

FROGRAM: BAFPYQ/FILE :

Mmax

.7444E+00
.PP47E+QO
TELE5E~@L
.P814E-014

Fmax

.0485E+00
LE05RE+00
. 086OE -2
.BP59E-01

Mmax

. 3E502E+00
.6832E+00
.ORISE+0Q
.9361E-01

Fmax

R44i2E-04
.0BO4E~2}
.98415E~01
.34BLE-01

Mmax

.O7L4E-~-@1
A7 E7E~04
.9387E+0e -
.QLBOE+OO -

Fmax

.FO55E~-01
. L663E-01
L3590E-082 -
SERIE-04

Mmax

.BO5YE~014
.4348E~¢1 -
.Q373E+00
LAT774E+00

Fiax

L0801 E-¢1
.FA5EE-04
.B98RE-0f -
C7IG0E-08

Mmin

.FFOPE+0O
LABRAE~04
.i@74E+@0
LPLG0E~@4

Fmin

.Ai24E+0Q
.QLO5E+QO
LO718E-01
.G315E+Q0

Mmin

.8912E+00
.1i836E+00
.380TE+00
.GBET7E+0D

Fmin

. 3483E+00
AT 7E4+Q0
LSi58E+00
LS4H2LIE+QD

Mmin

.6645E-014
CLi64AE+BG
L9PGiE+@D
LA743E+00

Fmin

.A7A5E-@1
LB750E+00
.@735E+00
.Ri64E+00

Mmin

.0480E+00
LPB74E~2L
AT EHE+RO
LOFATE+QD

Fmin

TESAE+OO
.G4462E+00Q
TPGRE+DQ
CAL3RLE-94

FAGE 23
rodaq.F4F

ANGLE
-89 .09
~89 .73

37 .48

e . 09

ANGLE

-89.22
67 .49

41 . 8¢

3%.77

ANGLE

87 .04

88.35

61, 6%

9.414

ANGLE

65 .86

&1.76

~33 .24
~33.18
ANGLE

15.67

41 .94

-i.4%

.84

ANGLE
33.5%
ig.e7
~48 , 97
-28 .03
ANGLE
.87

&2 .37
i.49
3.48

ANGLE
~3% .63
-532.48
~&é . 55
-39 .89



NIVERSIDADE DiE SA0 Fall0

SHENE =l B |l aB ki e Ny 2

ELEMENT 1D v

JOINT Mii Maa
i61i -4 . B473E+00 ~2.45i8E+00
168 -9 .7359E-0¢1 -2 3473E+00

94

95 -5,
ELEMENT I
LOAD COND
JOINT

162 =5,

100 ~9

95 —&

96 -4
JOINT

168 ~f

100 ~i

95 -7

94 -4
ELEMENT I
_DAR COND
JOINT

P4 4

95 -3,

82 -5

81 ~5.
JOINT

94 -4

95 —4

g -2

81 2.
SLEMENT I
.0AD COND
JOINT

95 ~7

96 ~9

81 -6

8¢ -8
JOINT

95 -8

96 -8

gL 3.

89 -2
LEMENT I
_.0AD COND
JOINT

82 ~4.

81

63

&4

34301
D 93

514
3785E~01

.97 60E-04
.2608E-01
Q7 LFES 00

Hii

.@e7SE+00
Li524E+00
.B4B6E~01
.@341E+00

I 74

A e aree 2t arn aam s s s n e e

8il

.H632E 81

7378E-01

ARTLE-@L

SE3LE-04
Mii

.9E833E-04
 S9FOE~01
.6662E~01

29435E-21
D 5
541

.G?1i8E-04
LASGEEE~OL
.3075E~01
.B726E-01

MLl

L3L75E-04
CI9046E-0L

¢8e3E~01

LHOLGE-0L

D 7é

5ii
739LE-04

~&,@39BE-01 -2.2054E+00

~8 . QPFOE+00Q

sela
-4 183iE~01
-5 .9220E+00
-4 . 406904
~4 . 97iBE+00Q

Mea
- . 3335E+00
~82 . 7233E+00
~2.1452E+¢0

-8 FIO7E+00 -

see
~1.1749E+e@
~8.7207E-014
~9 . APPTE-GL
-8.0847E-01

HMaa
-1 .6925E+00
~2.0463D4E+00
-¢ . 0705E~02

7.4234E-01 -

sa2
~8.2347E~014
-i.4825E+00

-8 .4490E~-01 -

-1 .7313E+00

Mae
~2. 1 482E+00
~2 . B7P4E+QO
B8.0885E-01
8.01i06E~01

gae
-4 . @FSLE-91

~7 . 4334E-01 -1 . 4P346E+00
~6.6941E-81 ~-8.7874E-¢1
~8 75@5E-01 -i. 576BE+00Q

ORCES

A e b o ek b b fomd s e kb by mhd bk b b St Soh Lt e St bd Bese Sien

Mig
.29iiE-0i
LA7IPE~92
L8761E~-01

Lha Sian Bia Bms Sehr SSSS AR ek S e mh RPA i et S At A Mk ASY eS Mt Mt aaew wene

vt o0 5o bete 901 SrE TE I Bere Ser 2008 40r err e et Bhre Serk ere e aeH Abed b b

gig
.2437E~04
.3787E-014

F7A5E-91
HMiz
i.9eB3E~-02

i.04683E-01

.GLQTE~@1
.1345E~01

WS eee ens GTre FeTE SN PETE AR PHSh STRE TEES YIRS SEET TP SRR S0en Serd ey Pabe prd St e b

M b bt R afet st b T

sie
~3.9351iE~04
~4 HBOLE~-0QL

~7 . 6730E-02

Miz2
6. 7@9QE-03
.3067E-0L
.3621iE-214
LIP4LE-GL

een et bors ipbe ety Pe brbe e il by gt fd by e e P Ard R bl Wb L O S

ok b it P PSS AL SR SHS 44 SELS ML ELSS S el Bied BN LleE S48 EESS SN SESA NeSs Sidn et

5ip
L35LLE~01
.6400E~-01L

Mig
Ji3esE~0f

.134%E~014
.3304E-02

B T L E

T L L D g b L ]

§ 5744E-@1 -

-3.4920E~014

. 2ee5E-08 -

.e283E-04 -

.854iE-02 -

LR534E~21 -
.3844E~01 -

FA53E-~01 -

FROGRAM : SAF90/FILE :

Mmax

.E2052E+00
7200E-61
.BR3OE~01 -
.0334E~01 -

Fmax

.P4686E~02
B31IE-04
.16468E-04 -
L P7BOE-014

Mmax

.QR7RE+Q0
.1452E+00
.4488E-@14
.27 3E+00

Fmax

PiiiE-@d
.@L00E-0) -
.67 AQE~01
.3415E-01

Mmax

.REEPE-04
LA933E-01
.4524E-02
.8423E~-014

Fmax

.87028E~01 -
.7828E~@1
LH69RE-01 -
LB749E-01

Mimax

.7860E~@4
.2861E-0%
.B7SiE-214
.0824E-01

Fmax

.PR0sE-0L
8457014
LBE5eLSE-014
. 3OP0E-@]

Mmin

.4939E+00
.3491E+00O
.E274iE+00
LOPPLE+GQ

Fmin

.QO5BE+0G
LORETEFOQ
.5008BE-21
.Q503E+ 00

Mmin

.3337E+00
L7 305E+00
Li8G1iE+00
.P37EE+GO

Fmin

.35QLE+00
.1444E+@0
.e2esE~-e1
.7664E~014

tmin

AHP26E+00
L@739E+00
.A0BOE @1
.B7L8E~-01

Fmin

. 3636E+00
.P300E+09
.8873E~014
T9LIEYOR

Mmin

.2014E+0€
.B34P9E+00
.E93BE-04
. 34B4E-04

Fmin

LEL37E~014
.SG2AE+ 00
627 9E-04
.7210E+09

FAaGE 24
rodacqg. F4F

ANGLE
~i@. 41
-1.93
-4 .59
- .43

ANGLE
-48 .85
~24 .73
~-53.54
~-15.91
ANGLE
.84
3.85
-4 .84

551 19!

ANGLE
-4 .00
~30.73

~-4.463
-13.31%

ANGLE

.33

-4 462
-&1 .43
~74 .64

ANGLE
~41i .42
-34 .01
-2a . 49
—14 . 42

ANGLE

-8.84
~-i3.58
-&% .78
~83. 41

ANGLE
38 .48
-15.08
88,135
-22.43



ITVERSIDANE NE SAQ FAULO

PRl E- I E b JECRE IR ST F

LEMENT ID 76

IOINT Mii Mea
82 -i.5725E-04 3.579iE-01
81 1.4859E-01 4. 1i74&35E-0f -
63 B .93I3E-9L 1.1i741iE+0Q
44 5 . 5432E-01 7.7804E-01

‘LEMENT ID @7

Dal COND i

IOINT 8ii sge
81 -8.3333E~¢L ~1.4556E+09
80 ~B.74RRE~0Li ~i. 546BGE+00
64 ~& LRBIE-81 -1 . 3573E+00
65 —9 . 3143E-01 ~2 2788E+09

IOINT Mii rMag
Bi 1.R457E-0f 3.1i233E-0%
80 2.8300E-02 1.5741iE+00
&4 4.0559E~01 1. 2663E+00
&5 1.$i72E+@0 2 .8777E+00

ILEMENT 1D ka:

0ADl COND i

JOINT Sii ses
63 -3.9597E~Qf 3.46645E-02
&4 -5 33PIE-QL ~5.4i024iE-01
55 -3.9925E-01 ~3.826BE~01
5& 4. 7244iE~-01 -5 G2i9E-01%

JOINT Mid Maa
&3 5.6979E-01 3.203BE-e@i
&4 ~1.8778E~01 4§ 3948E+00
55 1.4838E-01 ~i.4458BE-01
56 —~41.8977E-01 2. 8Li467E-01

ELEMENT 1D 99

A0 CORD i

JOINT 8il sea
&4 -3, 446846E-01 -4 . 59i9E~@%
65 —~9.481i%E-04 -2.1378BE+0@
56 ~3.04604E-01 -4 5545E-01
57 ~4. &6677E-0L ~i. 4iB4LE+00

JOINT Mii mMae
44 B.4559E-0i 1. BP44E+00
&5 4 .0B3RE+00 1.67BOE+QQ -
56 2.4307E-01 4. 97B4E-01
57  &.2096E-02 4.6310E-01 -

SLEMENT ID 199

-0Al COND i

JOINT Sii sae
5% -4 .0411iE-81 -3 B&4PE~-01
56 -4, 9305E~-0L —&. 6PBOE-01L
59 1.R403E-01 -1 .2842E-01
54 &.i974E-03 ~5.S08JE-04

0 R

Gl B S

ot Fat e By phel S SIS BSNY LSS Ee Sree Fer Apme i bied HIGS SRS Armm MR #POE TN g mimd bkt

Mig

.9BBLiE-014
.15852E-@4
.E28%E~01
.8798E-081

et Gone PAns p Leee Pree T e S i S B e et ore beer beby rimd A0 4004 S Ay Pt ey

o o o e rne peed bl Bk S0LS BHA SE Y L 01 T v Mde vl AL T SN S e Y

 3864E~04
744BE-01
334PE-04

Miz

.H6B6E-01
L@2i6E~01
.A342E-01
LA7OTE-@4

e Sy i Al SO0 P e i PO ok T Sl LU GLG GO T BT TR P P S St

hat Sams ovm vrvn oaen pewe dre HHH A AEsS N Gam SIS PR Seed sary wiin Lbh Bt Bem 06 om S Bhe

L2344E-04
.@eR4E-08
.3143E-014
.OL30E~Q1

oare sene it TH S SiaS S e S8 0e Trer iy e Sl SLI SUE KOS NP TOE WPIE PrRR T dui

sin Bas e S $eas phah e bt b L St Saim etr $IR e el Feid L8R S0 444 WHAR Make Th0v THT

gi2

L4RBIE-04
.9947E-014
LH041E~04
LAZ41IE+Q0

mMie

LF73BE-014
.SeezE-e2
. Q6DLE~@L
.@934E~02

erar e e ey i 545 S PR WS NS SN PRPE SPer AR Sdbh LLLG PRSR MM SE AR SRR B b dnrk

oy S 1 wh e 18 40 2SR Nim irie Ab Bt 530 P e AU P B WA riet dri Tt re

gig

.i7463E-01
.b69L6E-914
ARigE-L
LAL77E~014

oo b

i
L3 P pafee N A

i

i
L s I Y

£ O o

FROGRAM : SAFF@/FILE:

Mmax

.2583E-01
.4055E-01
.BEORE+QQ
.3754E-04

Fmax

.3359E-014
.i8463E~04L
.2149E~04
.ASBRE-01

Mmax

.@@7BE-01
L40QLE+OQ
.PBPSE+00
.9848E+20

Fmax

.FiERE~04
LRET7E~04
Jii7iE-02
.BO9BE-91

Mmax

.2059E-014
.396BE+00
.6QQ5E~-0L

.G991i9E-014

Fmax

.308eE-014
.eR47E~01
.S58ieE-e2 -
.5EB4E~0L

Mmax

. 3305E+00
. 6837E+00
CiBi0E-01
.BR76E~014

Fmax

.B2379E-014
.9Q57E~01
.AHB83FE~01
L7E59E-902

Mmin
LPAB7E~04
LFAPLE-@2
L A596E~21
LiS82E-01

Fmin
. 5553E+09
PiBIE+00Q
.3986E+00
LALA4E+OO

Mmin
. 387782
.30G0E-03
.BE32E~01
.D1G2E+OQ

Fmin
. 50R5E-01
.H235E-614
LOBL0E~04
L AJ63E-04

Fimin
. HPL2E-81
.8785E-@1
. 62ES5E~-01
A7 30E~014

Fmin
.7925E~014
.5335E+0¢
A7ORE~-01
. B3QB7E+O0

Mmin
.@P6BE~9 4
.Q78PE+29
B7BLiE-01
LBABPE-GR

Fmin
LiiBBE~814
.7Re7E-61
7OFTE~01
eeiE-ei

FaGE 25
rodaq . FAF

ANGLE
-71.1%9
-&9 .31
-49 .41
-78.33

ANGLE
~2¢ .39
~34 .93

i3.34
IS

ANGLE
~-54.74

82 .67
-80.79

76.54

ANGLE
54. 40
~5i4 .83
45 .50
~-40 .04
ANGL.E
22.35
8% .64
33.30
L% .40

ANGLE
35.48
~-R& .33
~4@ . 4@
~37 .98
ANGLE
79 .69
~84 .77
6@ .83
~77 .86

ANGLE
45 . 40
3i.21
20 .49
-8 .68




FaGE 24
FROGRAM : 58F90/FILE :vodaq. FAF

IIVERSIDARE DE S840 FAULD

' HELL ELEMENT FORGCES
LEMENT ID L@@ e ot o
IOINT Mi g Mae Mi Mmax Himi n ANGLE
B P .R3YSE-@1  1.426RE-01i £.91iPE-0t 4.77{RE-0i -1.1075E-0 41.03
56 -8 315RE-01 1.3388E~01 3.041i4E-01 3.0597E-01 -4 03462E-01 60 .50
50 -5 37i7E-081 -5.1846E-0i £.78%4E-01 ~2.49iRE-0i ~8.0651E-01 45.96
54 1. 3138E-01 ~6.8467E-~01 3.06i7E-01 2. 3552E-01 -7.6880E-01 18.78
LEMENT II £@f oo o oo
DAL COND § o et
IOINT 811 588 518 Fmax Fmin ANGLE
54 ~3.B684E~01 ~6. 287BE-01 ~7.G889E-0R -3.6504E-01 -6.5061E-04 ~14.05
£7 5 9083E~@1 -i.4RL0E+00 ~i. RY74E+00 3. 564RE-0L ~P. 3683E+00  ~36.13
Si  § Q4B7E-QR ~5.1388E-01 -7 .@49BE~0R 1i.98H2E-02 -5.23R4E-01 -G
B -2 6698E~01 -1i.3233E+00 -i.PE3VE+00 5.9297E-0i -B. 1833E+¢e  -33.82
JOINT M4 Maa Hi2 Mimax Mmin ANGLE
56 1.5733E-01 1i.4590E-01 2. 8BRRE-01 4. 3995E-0i -1 367RE-0i 44 43
57 2. 95i9E-¢1 1i.RA9RE+00 1.5ii7E-ei i.253iE+e0 2. 7i33E-0f 8i.03
51 -3 9B854E-01 -9.324RE-01 £.960LE-0L -2 6489E-0L -1 064iE+00 23.98
G -5 $4VIE~01 ~i.5338E+@¢ 2.0117E-01 -4 7353E-01 ~1.5719E+00 10.74
TLEMENT ID  £@8 e o im e
OAD COND f e
JOINT 514 see S48 Frax Fmin ANGLE
1005 &.8630E-01 -1.9367E-01 -i.4133E-01 7. @844E-01 ~2.i584E-04 -8, 99
1004 & BE78E-01 ~2.04R4E-01 -2 2958E-01 7.3969E-0i ~2.HBL5E-0f ~43. 44
(002 1.7024E+00 i.6563E-01 -3.1R5BE~-01 1.7634E+00 1.0448E-01 ~14 .07
1001 i 6679E+00 4. 1657E-0R -B.4266E-01 1.7@33E+00 & .BL94E-03 -8 . 34
JOENT M1i M2 Mig Mmas Mimin ANGLE
1005 1.8081iE-0f A4.1454E-01 1.3610E-02 4.1i533E-0i 1.800RE-01 86 .68
1004 4. 2973E-81 -7 8909E-08 2.5114E~02 4.3097E-01i -8.0144E-02 2.82
(008 & G614E-01 i 47R4E-01 -1.25%4E-01 6.9596E-01 1. 3742E-0i  -13.36
1001 ~8. 7724E-02 ~-i.1450E-@1 -7 . B8581E-0R -2.2227E-0R -1i.85200E-01 -39 .84
ILEMENT II £03 memmom s s s
_0AD CONI £ e e
JOINT G831 sag s Fmax Fmin ANGLE
1905 1 .8855E+00 5.B37iE-0R ~-i.R240BE~@t 1.893%E+8¢ 4.9983E-02 ~3 . 87
1904 1§ GR4BE+00 4 BYGSE-01 -4.5364E-01 2.0342E+00 7.747iE-02  ~13.80
(005 6. AG7PE-01 ~3.1357E-0f -3.0452E-01 7 .342RE-01i ~4.0208E-0f -1 84
1004 6. B494E~01 -1i.BRBGE-0L -4 340BE-01 1.0194E+00 -5 i729E-01 ~R7 . B4
JOINT M4 Maz Mig Mimax Mmin ANGLE
1905 ©.R443E-01 ~7.S485E-01 1.9PR9RE~01 2.6106E-01 -7 .91i48E-0i 19 .75
1904 4. 55i9E-03 £.4599E-01 1. B6S8E-01 3.4630Q9E~01 -9 2540E-02 68 .51
(005 £.PSO0E-81 6.407BE-@{ 2.0387E-0i 7.41i28E-01 1i.4450E-01 48 . 45
(004 ©.7336E-0t ~B.i9iBE-01 1.9753E-0f 3. 42VFPE-01 -2.8861E-04 19.37
SLEMENT ID  §04 womm s s o e
DALl COND A
JOINT 811 se sig Fmax Fmin ANGLE
1006 1 .9PBBE+G® 4 .773@E-01 5.48VRE-02 1.9309E+6e¢ 4. 75R3E-01 2.16
1005 1 V94IE+G0 4.B40B8E-02 1i.1487E-0R2 1.7962E+00 4 .8530E-02 .38
1003 2. 3L79E+00 &.3898E-01 ~5, 7EYVE-6R 2 .3i99E+0¢ 6. 3703L-0f -1 95
i0BR P L6LBE+G0 1. DA54E~-01 ~3.4867E~0R B.14624E+00 1.R3IP4E-01 -, 98



NIVERSIDADE DE SA
St i i S £ L E
SLEMENT ID io4

JOINT His
iovs ~1.504R2E-014
1903 35.5947E-01
1903 -1 . 859iE-01
igee 5.5369E-014
ZLEMERT ID ies

-0AD CORD i

JOINT 8ii
ioes 1.7846E+00
ieos 1. .951i9E+0Q
i9e3 2.2047E+00
ives 2.3720cE+00
JOINT Mii
ieed @.46T73E~01
iges 8B.1444E-02
1905 -3.2774E-~01
ives ~2.4367E-214
ILEMENT ID ioé

-0AD COND i

JOINT Sii
i?e4 i.8780E+00
1905 2. L39BE+00Q
ieid 3. i4BiE-01L
ieig 1.3744iE-01
JOINT Mid
1904 2.4872E-01
iges 1i.9436E~04
ioie —-2.41i0RE-02
ieiR ~5.5493E-03
ILEMERNT ID ie7

.0AaD CORD i

JOINT 8ii
i905 {.72i0E+0e
iges B2.547iE+60
ieiz 2.7005E+09
iei4 2. .979YE+QQ
JOINY ML
1908 -8.0494E~02
ives 3.3139E-02
ioie 2.416BE~02
i0i4 -1i.6837E-02
AEMENT IR ien

DAD COND 1

JOINT 5ii
10i4 4. 3780E+00
11467 4.378B0E+00Q
jotg 4. 3V80E+00
ieiz 4.378BeE+e0

0 PAULD

MERNT B B K E BsS
HMze Mie
i.24i35E-95f ~1. 968%E-014
4. 4588E-94 -1 5038E-014
~2.92BRE~-@R ~2 . BSi7E~-01L
2.46B84E~22 ~1 . 9317E~-01%
see 8ig
2.840iE-92 ~4 560LiE-0K
5.8056E~04 —~4 1619E-01
i.944i3kE-0¢i ~2.5322E~-01
7. 41i59E-04 -2.1i34iE-01
Mea Miz
3.4374E~-04 & .26463E-082
7. 4&359E~-0R ~4,11i45E~-01
~3.83i3E~041 6.05821E-02
-1 Q2463E-91 4. 08a%E-¢1
sae sSie
-4 . 633BE-¢1 ~46.79866E~04
4 .31094E~04 ~1 7365E+00
~4.49846E~84 -1 . 2916E-014
-5 . Bé424E-DL -8 HL7PE-0L
Maa Mig
i.1022E-01i 1.2624E-01
~5.1477E~¢1 —~8.8B344E~02
-1 .B6E7E~01 7.6143E-@2
~1.8558E-01 -8.38466E-62
sea sia
~4§.2320E+99 -1, ii453E+ee
1.7634E+¢0 —2. 2448E+00
1.6747E-01 1. 09E3E+00
8.79i9E-04 -4 G98iE~-0i
Meea Mi2
-6 .8E330E-01 —1i . 0i40E-01
3. 9232602 ~1.5462E-014
~5 . 8B986E-@1 -4 9Li74E-08
4.1852E-0R -7 . 9i6ik-02
sge 5ig
~1 . 2040E+00 & 8BHBOVE~-01
~1.2040E+00 &4.88B0VE~04
~i . @04QE+Q9 4 .8HOJE-01
-1 . 2040E+00 6.8807E-01

i

& e O O by

o

e

oW

W N Wi

& bbb

FROGRAM : SAF9@/F LLE -

Mmax

BA70E-04
.6343E~-814
.308B1E~@1
73i0k~-014

Fmax

.BPEOE+GO
.@4B7E+00
.83455E+00
.B39P0E+00

Pmax

.7BOSE-01
.@042E-01
.B402E~-014
LALIRE-0L

Fmax

.RP42E+00
.E2298E+00
.4830E~01 -
.1i394E-@4

Mmax

.BB47E-01
LQ7Li7E~04
LER74E-03
TH64E~0R

Fmax

.@FAZE+O -
.A340E+00
L QESE+Q0
.9920E+00

Mimax

. 3BOSE-0R
.9083E-04
L49R46E~0R
LBE59E-02

Fmax

L ALLHE+OO
LASLEETOD
.ALLEE+QO -
LAG6L6E+00

timin

LO377E-014
.41i92E~ei
.A44600E-01
.RB734E-e3

Fmin

.3227E-ea
L BB77E-01
.2332E-01
.8460E-014

Mmin

L 3095E-01
.e262E-01
.24684E-01
.8749E~0214

Fmin

7RG7E~04
LAPEOE~0 14
.8335E-014
.1428E+09

Main

.S468E-02
LB558E-01
Li1667E-04
LAHB4FE-QL

Fmin

.6O5BE+00
.2345E-014
.3848E~-014
.67 5QE-94

Mmin

.PBPPE~01L
L1846E~014
.ODHRE~®4
.3H43E-02

Fmin

.BB875E+00
.B875E+00
.2875E+@0
.EB7IE+ee

FAGE

rodaq.F4F

ANGLE
~-&2 31
~34 .66
-S4 . 5%
~-1@.86%5

ANGLE
-13.782
«§5.68

~& .94

-7 .21

ANGLE

60,95
-45 .52

33 .59
-49 9@

ANGL.E
~-i7 .29
-31.9¢
~i4.54
-33. 66

ANGLE

30 . 43

~4.98

L
-27 .21

ANGLE
-ig. 52
~48 . 0%

2e.39

-4, 33

ANGLE

-9.33
~4% . 54
~-i2.34

~36. 350

ANGLE
4,92
4. 92
6. 782
6. 92



NIVERSIDAIE DE Sa0 FAULD

SHELL ELEWMENT FORCES
ELEMENT II  £08 === oo
JOINT M1 1 Hee Mig
1014 -1 S5i50E~02 ~i. $444E-01 -8 BIRiE-03
1467 ~1.G5i50E-02 ~1. 1446E-01 -8B 8i31E-03 -
1042 -1 .5150E~02 ~i.1444E-01 -B.8131E-03
1062 ~i Hi50E~-02 ~i.i444E-01 -B.8131E-03 -
ELEMENT ID  £09 s oot e
LOADN COND e ——
JOINT 841 see 818
1010 (. 0567E-0L ~& 9994E-0i -B8.3040E~0%
1012 B.B740E-0f 2. 0261E+0¢ —-1i.3740E+00
1015 ~4 6779E~0L ~7 . 6839E-03 5. 6941E-01
1047 ~1.0359E-01 1.1296E+00 1.@7S0E-0%
JOINT Mii Ma2 Mig
1010 ~2 9B46E-02 -§ B9SRE-04 3. R47SE-02
1012 -8.4730E-03 ~{ . 4448E-01 -4 Q79LE-02
1045 -{.4248E-04 -2.8610E~-02 -9, 91i7BE-04
1017 1.9443E-62 -3 3773E-02 ~3.5180E-02
ELEMENT ID 440 ~————m e o
LDAD COND § o
JOINT 511 sea 512
1012 -8 .5956E~08 §.2385E+00 ~7 . 7L60E-01
1567 3.8576E~01 2.3402E+00 ~1.1041E+00
1047 ~-2.96R0E+00 2.6745E-05 i AR9RE-01
1019 -2.BO5BE+00 . PPA6E+00 ~3.B8345E-00
JOINT Mii Mg Mi2
1048 ~4 QB37E~QL -1i.7B49E-01 ~5.R435E-GR
1167 1§.6345E-01 4.2020E-02 ~5.B148E-07
1017 4.0549E-02 -3.0751E-02 -2.8R7BE-02
1049 ~4.6150E-03 ~1. 5640E-02 -2.7765E~02
LEMENT ID 44 ——memeo o o
DAD COND S
IOINT 811 528 sig
1045 ~3.3544E-01 4 4553E-01 2.7784E-04
1047 -2 7398E-05 7. 9364E-01 &.5847E-01i
1021 2.743RE-02 1.7104E+00 7.5827E-03
1022 ~i.1880E-01 9.6997E~0i 3.5588E-04
OINT Mid M2g Mi2
1055 ~i 6R74E-01 ~i . 0@L3E-01i -1 . 318iE-02
1017 2.0840E-02 -2.5178E~0R ~4.BAV4E-03
$021 ~1i. 0731E-01 ~4.14R2FE~02 -3.8445E-03
1022 1.2612E-01 3.i711E-02 -i.0529E-02
LEMENT II  £4B = oo
0AD COND §
DINT 511 sep 812
1017 ~2.BLIPE+00 3.71R0E~0i B.9803E-02
1049 -3.B2E3E+00 ~3.0929E+00 1. 0R74E+00
1022 ~2.1065E+00 6. 08B49E-01 1.9803E-01

1024 ~3.2144E+00 -3 024BE+00

i.0275E+00 -

Lo e a0

W

B 3 R

L O |

B R e O

!

Lol G 1

-2

FAGE

28

FROGRAM: SAF90/FILE :rodaq. F4F

Mimax

. 437 4E-0R
.4374E-0R
.A374E-02
.A374E-62

Fmax

L2598E-014
.9442E+00
.74644E-01 -
CL38PE+00

Pimas

.34R4E-02
.8233E-03
.B&YZE-62
.46F44E-02

Fao

LG73LE+0Q
.B374E+00
.7377E-04
.E2F49E+00

Mimasc

.G6451E-02
.846P7E~-04
.B&LSHE-@R
.8i79E-02

Fmax

. 342PE~-01
.1@746E+00
TIQLEVO0
.O7450E+0Q

Mmax

.7952E~02
CA384E-0R2
.Li0sE—-0P
L2728E-@4

Fmax

TI7IE-01
. 36BRE+QO
.2288E~-01 -
.OB77E+00

=il
=i
-
!

Mmin
L 1323E-914
Ji523E-01
1523E-01
Li523E~014

Fmin
LBR23E+00
. 0438E~02
.5184E-014
.iE2BPE~-04

Mmin
L PUBBE-01
CERFTE-04
.A249E-014
iR7AE~-0R

Fmin
.4855E-014
LA LA4E-01
.P4EB3E+OR
.BOsiE+0Q

Mmin
.O522E~¢1
.BARAE -2
.B79BE-B®PR
.8434E~02

Fmin
E24R1E-04

.B799E-924

.7 398E-0R

.24B0E-014

Mmin
LAS44E-01
.S6R3E~02

.O763E~01

LOD5iE-02

Fmin
.B144E+02¢
G5eeE+40
AROPEA0G

ASISE+ 09

ANGLE
-3 .83
-5.03
-%.03
~3.03

ANGLE
~3& .06
-5& . 25

56,60

BS.06

ANGL.E

ii.e07
~15.48
~89 58
~2é .45

ANGLE
~&3, 32
~&5.76

87 .47
-89 .44

ANGLE
~-27 . @4
-21 .86
~15.89
~3%9.3%9

ANGLE
72.28
44 .51
89.74
73.41%
ANGLE
-78 .50
- 90
G
.29

ANGLE
88 .39
4 .81
835.85
47 .



IVERSIDARE DE SA0 PAULD

=
LEMENT I
DINT
1047 7.
i9i? 9.
jeeg 1.
iec4 §.
LEMENT 1
DAD COND
IDINT
iezt 4
iere 4
1045 4
ieid 4
IOINT
ieci ~4&
ioee -i
i0i5 ~i
i9is -%
LEMENT I
0AD COND
IOINT
ie2i -4
je2s -4
jore -i
iece -4
JOINT
ieri -4
08t -i
jieee ~i
ieze -i.
LEMENT I
.0AD COND
JOINT
iers 3
jeei o.
io2sd 8
1087 -4
JOINT
jeRs -9
jori ~§
ie2s i
ieg7 -2
CLEMERTY I
060 CORD
JOINT
ieet -4.
jege ~3.
ieg? -3.

jees -2.

B i JE

j iig

Mii
gi7ee-o2
2099E~03
4040E~0¢
A67TE~04

It ii3
i
541

L9771iE~-02
LR77LE-02
L977iE~02
977 iE~02

Mii

.60BRE-01
.6082E~04
.HOBEE~@L
L6082E-21

n ii4

811

LS5360E-014
L5360E-01
.9360E-01
.G360E-94

Mii

.GBRSE~0]
.6RE5E~214
.6ERSE~@L

HRE2OE-@L
i 115

8ii

.8031iE~-01

74468BE-02

.3R41E~92
L POROE-@1L

Mii

.BLOBE~9R
.3848E~-0%
L ERR7E~01
LAF22E-04

D iié

585iE-04
HO50E-01
6872E-04
38P6E~04

HENT FORCES
Mez Mia2
-3, 4893E-3 41.8740E~-02
-2 . @734E-02 2.9904E-062
3. 32i8E~-03 1.9969E-02
{ . 1663BE~0L 3.465i8E-02
sea gig
P.9338E-04 4. 3454E~01
2.9338E-01 1i.3404E-01
£.9338E-04 1. 3404E-01
2. 9338E~01 1.3454E-01
M2 Mig
-8 7R4FE~Q2 —~4 . @7i7E~02
-5 . 7RAPE~@2 -4 .07 L7E-0R
-3 7EAFE-02 -4.071iVE-0@C
~8 . 72849E~02 —-4.074i7E~-0R
seg 8ia
7.4089E~01i 1.4{9iE-01
7.408B9E~01 1.41%iE-01
7. 40B9E-01 1.41i94iE~-01
7.4089E~¢1 1.419iE-01§
M2 Mia
R 4FLIE-Q1 —4 . G777E-0C
- A4943E~01 —-4 G777E-0C
-2 494L3E-04 -4 S777E-02
-2 4943E-01 -4 . 5777E-@2
528 8452
i.4090E+00 9. 4207E-0L
3.7999E-05 B.5344E-01
$ . iR3RE+00 ~1i . B6i0E-014
{.49{5E~@L ~1 . Bi70E-01
Haa Mig
-4 . 458RE~01 ~B.0870E-02
~3.0859E~02 1i.9800E~-03
2.4777E~02 5. 3890E~03
-4 .469Q0E-04 9 .3728BE-04
see gi2
i.1033E-04 &4 . 25405E-01
4 . BALGE~-91  1.141iPE+Q0Q
i.2ii3E~01 -7 SESSE-02
5.9473E-04 4. 4359E-01

= T

w3 = L0

[z 151+

=7

FROGRAM : SAFRO/FILE :vodaq . FAF

HMmax

.32LiE-02

.7 6B80E-~-02

.9356E-02

i24iE-014

Fmax
.5306E-014

.5304E-014

 RE046E-04
.5306E~-04
Mmax

.2i62E-02

.FLGRE-0R

.PL6BE-0R

.Pi62E-02

Fmax
.HRB7E-Q4
LOPB7E~01L
LARB7E~-81
GPB7E~81

Mmax

.AZLLE~01L

.ABGHE-0L

.AB66E-21

.AR464E~D1

Fmax
.FEBOE+QQ
. B@B75E+Q0
L iBH5E+09
.2730E-61

Mimax
.3RoRE-8P
. PRR2E-0R2

. RR54E-0]

.A468PE-04

Fmax
Li299E-01

.2800E+00

.3RABE~0L
ALTLE-O4

Mmin

.7 3046E~@3
.P205E-02
.1994E-02
.2i96E-0R2

Fmin

PLLLIE-93
.P4i14E-03
LPiiiE-03
LPL14E-03

Mmin

L/BPLE-QL
.782iE~e1
.7891iE-01
789 E~-01

Fmirn

L7557E~01
L7587E~01
L75S7E~04
LTHETE~0L

Mmin

.6F2RE~014
.692RE~04
.692BE-01
.6982E-01

Fmin

.78468E-014
.He00E-@1
.ORARE~QR
.7 334E-04

Mmin

.G278E~-04
.3851E-01
.1489E~02
. 6923E~014

Fmin

LHILITE~01
.i544E+00
.B00PE~04
LAGAE~QL

ANGLE
i2.i7
31.7¢@
37 .49
33.79

ANGLE
66.08
646 .08
66 .08
66 .08
ANGLE
~&6 .05
~b& . B0
~6b . 0%
~&64 .05

ANGLE
g8i.2e
B84 .20
81.29
gi.29
ANGLE
~23.47
~23.17
~-23.17
~-23.17

ANGLE
59 .32
90 .35
~8@ .45
~hé& .73
ANGLE
~18.43
B8 .95

89 .55

ANGLE
57 .83
95 .18
-31i.46
H4 . F9



INIVERSIDADE DE SAD PALULD

S HEL I = (=
ELEMENT ID iieé
JOINT Mii
iggs ~9.384i9E~02
1922 1.3334E-0f
ieR7 U.494PE-@3
jeR8 ~1 . 501i0E-01
ELEMENT ID 117
LOAD COND i
SOINT Gi4
iegg ~i.998%9E+00
1024 -2 . BRIGE+QQ
iea28 7.6900E-01
1029 i 967iE~-01%
JOINT Mii
1022 4.4474E-03
iec4 1i.4102E-01%
ie28 3.0534E-014
1929 1. 4696E-01
cLEMENT ID iis
~O0AD CORD i
JOINT Si4
ié24 1.0297E+00
1e31 1. 0B97E+00
i029 1.0297E+¢0
iease 1. 0297E+00
JOINT Mii
1024 1i.4709E-04
i3 1.670%E-01
1029 1. 6709E~Q1i
iy 1.6709E-01
LEMENT ID ii¢
OALl COWND i
IDINT 544
1931 5. .8489E+09
1030 I.B4BYE+0O
ieay T .B48YE+00
i929 5.B48BPE+00
OINT Mii
1934 ~i. 4995E~-92
1¢30 1. 4995E-@2
ieg9 ~i.4995E~@p
1029 -1 .4995E~02
LEMENT ID ice
0AD COND i
DINT Bii
ii67 -5.150iE~01
ie3s ~7.38B7E~0ei
1933 ~1.i334iE-01
1034 -8 Q3346E-02

ERNT RAEENRT By B 1S
Hee Mig
.HOBYE-02 -4 .B957E-03
LAB7RE-07 ~6.5373IE~02
.ABPAE-02 1. i7Q5E~-02
.2029E-02 -5 A248E-02
Sce s5ig
63Q7E~01  1.i9Q3E+0Q
SOR0E-0] 2.740BE+00
@144E-01f 2. 34694E-014
7i26E-04 1 .BOLOE+00D
Mea Mig
36iBE~Q8 ~4. 8932E~0p
7307E~02 4 97SBE-¢2
7390E~01 -2.6608E-02
P1i24E~01 4 .94BiE-02
sge gig
Ci243E-08 -9 .7834E-014
.1Z243E-02 -9 7834E-04
LA243E-02 -9.7834E-04
LALB43E-0B ~9.7834E-04
Ha2 Mig
.P242E~-02 -8.1509E-03
.9242E-02 -8.1509E-03
LPEARE~QR ~B . 15Q09E-03
LP24RE~@2 -8 1509E-03
sae 5ig
.6A87E+00 2. 3492E+00
LAEBTEYQG P .349PE+00
LALBTELGO P 349BE+00
LGEB7E+QD 2 3492E+00
Maa Mia
.PAE7E~QE ~4 OFPSPE~0R
CPAETE~QR ~4 QFFPE~OR
LFAL7E~Q2 -4 OPSPE--0PR
.FP4E7E~GE -4 QFEPE~0R
g2 5i2
AP74IE-0L 4 4B1RE-64
.A3B7E-01 3 .2i88E-01
LPEELE-GR 2.O7I4E~04
B761E~-QR -3 . 38%4E-02

R

e b

P L= b

T

A OB b

LR 2 O N M N

FROGRAM : SARPQ/FILE :

Mmax

T77LE—0R
.6804E-014
C3PLGE-03
L3831E-02

Fmax

. O32TE+00Q
.3772E+00
.08i2E+00
.699P3BE+00

Mimax

LG173E-02
.5BRPE-01
.1072E-@1
.30G5E-01

Fmax

637 4LE+00
LAI7TIES Q0
L637LE+00
.6371E+00

Mmax

.O777E~-01
.H777E~-@}
LE7TTE-@1L
L G777E~B1

Fmax

.A726E+09 -
.A7246E+00
.A726E+00 -
LA726E+00

Mmax

.b47RE-08 ~
66T RE-02
.6672E-0p
LSETRE-0R -

Fmax

@7 30E-01
.3713E~014
.B4HOFE~01 -
 1242E-02

Mmin

L33IBTE-02
.@i79E~@2
.67F0E-0R
LAIFeE-014

Fmin

CAGEIE+GG
.308FE+60
L8921E-01
97390400

Mmin

.A4343E-08
.QE2346E-@2
.4B73E~014
A747E-0L

Fmin

LALLBE-014
LASIGE~@L
.ALI5E~01
.A6LGE-04

Moin

.B34BE-0P
.B548BE-02
.BO4BE-92
.8568E-0R2

Fmin

.2724E+00
.B724E+09
27 R24E+00
.8724E+09

Mmin

.2199E-02
L2199E-08
L219PE-6R
.2i99E-0R

Fmin

LaRbiE-91
CADOIE-94
. 397 3E~D14
.8Bi7E-02

FAGE

rodaq, F4F

ANGLE
-84 .28
S

?.20
~76.78

ANGLE
68 .54
Ge .7
92.81
39 .74
ANGLE
-39.77
28.73
~i1.01
399 .38

ANGLE
~31.83
~31 .83
~-31.83
~31 .83

ANGLE

~4 .73

~-4.73

-4 .73

~4 .73

ANGLE
i4.41%
14,44
i4. 44
14,414
ANGLE
~5é . 41
=36 .44
~56. 41
~56 .41

ANGLE
£3.0%
57 .89
98. 469
“7h. 6P




FAGE 31
PRDERAH:SQP?@/FILE:rodaq.F4F

JNIVERSIDADE DE $AD FAULD

S HE L L ELEMENT FORCETS

ELEMENT Ih $2O e e

JOINT His Has Mi2 Mmax Mmin ANGLE
1169 6.9785E-02 -7 . RQ8SE-@R ~1 . L493E-02 &4.177iE-0p -7 . 307 HE~-0R —-4,94%
1932 3.9443E-01 2.2250E-@5 -1 4PV4E-04 4.7516E-01 1. 44i58F-04 -89 .43
19033 &.0040E-0F P.9344E-01 ~35.3878BE-02 3.0547E-01 4 . BRi3E-0pR -77 .62
1034 1.7899E-01 i.8410E-01 ~8.6577E~0R 2. 49i9E-01% Q. 3893 E -8 ~4& . 18

ELEMENT ID LR e e e e e

LOAD COND i e e e

JOINT 8414 Bel gie Fitiax Fmir ANGLE
1038 ~-3.7487E~04 5.94{3E-02 -1 .9730E~82 &.051i3E-0p -3.7278E~014 ~87 39
1026 -3 .7i87E-Q4 5. 9461i3E-02 ~1.9730E-02 &.05(3E-03 -3 . 7R78E-Q14 ~87 .39
19034 ~3.7487E~04 5.944i3E-02 ~1.P7BCE~0R2 4.05i3E-02 ~3.7P78E-04 -87 .39
1034 -3 .74i87E-01 5.9413E-0p -1 .Q730E~08 &.0543E-02 ~3.7278E~04 -87 .39

JOINT Mif HMea Mi2 Mmax Mmin ANGLE
19032 P .573RE-01 4. 3P68FE-0P 7 .5952E-Q2 P.B3RLE-0@4 3.7321iE-02 ig. 95
iops 2 . 573PE-01 4. BRLHBE-QR 7. 5552E-0R 2.83246E-¢i 3.73RiE-02 ig. 9%
1034 2. 573RE-01 4. 3P868E-02 7 GO52E-Q8 P2.83P4E-04 3.732LiFE-02 i8.95
1034 2 . 573PE-¢1 4.3268E-02 7 .S555BE-02 2 .83RP4E-64 3.73R24E-22 i8.95

ILEMENT In BB e e

-0AD COND L o i e e e s v

JOINT 814 s2e sig Fmax Fmin ANGLE
1026 -7 . 4710E-02 8.5804E-02 7 7364E-¢5 7 8448FE-01% ~7 . 795904 47 .94
1027 -7 G327E-0P 4. 5644FE-02 B.0572E~0i 7.9345E-014 -8, B2283E-914 47 .15
1034 -4 . 778RE~02 -1 .2070E-04 -1 .1445E~04 2 .3230E-07 -3 Li7iE-04% -38 . 4%
1035 3.9354E-02 2.5440E-01 ~?.3058E~QR2 P.9R3RE-04 3.6363E~03 -6, 41
OINT Mii Mag Miz2 Mmax Mmin ANGLE
ioRé -3 .9557E-04 ~-4 AJP3E-0R ~1 . 4313E-92 -4 3740FE-0p -3 .94 4E~@14 -87 .47
19027 2. .3559E-014 i.4839E~08 -2 i75PE-0R @.3774E-01 1 .4697E-0p -5, 468
1034 4 5334E-9% &2, i984E-01 ~1i . 2433F-02 2. E2BOPE-Q1 1. 51i09E-04 -7 75
ie35 5. ePpiE-02 2. 9751E-01 5. 4847E-03 2.976iE~010 4 _91i9RE-073 88.93
LEMENT ID L83 o e et e e

0AD COND e e et e

OINT Si4 sa2 gi2 Fmax Fmin ANGLE
1027 ~2.84645E-¢4i 3.9{30E-0% B8.2203E~901 9. .4154F-04% -8 .3872E~-01 546 .20
1028 ~0.6509E-01 ~5. 3527E-01 1.4244E408 & .7426E-04 ~1.9746E+00 45 .30
1035 3.4435E-01 2.8943E-04 -5 . A415PE-01 4 4R31E-04 1.7347E~01 -39 .3
1036 2.7634E-01 5. 4475E-02 3.9833E-01 5. 7894F-04 ~2 . 4BOBE-04§ 37 .28
DINT Mii Maeg Migz Mimax Mmin ANGLE
1027 -3 . 069PE-04 - . 3{94E-01 -1 . i0G1E-02 -1 . 31i26E-0Q1 ~3.OF7BE~91 -84 .84
1028 4 . 4B42E-01 4.2741E-04 4.9303E~03 1. 4454F-04 1.2599E~-014 i6.064
1035 4 .1749E-Q1 2 P4P8BE-01 -2 .2509E-0RP 3 PB4SE-0i i.1480E-01 -83 .93
12346 -5.61iB6E~02 9 2S544E-02 6. 353%E~03 9. 2B5PE-02 ~5. 847 5E~02 87 .48
EMENT ID 124 i e
JAD COND B o e
PINT 5411 gag 8ig2 Fmax Fmin ANGLE
BE8 5. 9915014 2.7P04E~08 1 . POViE+00 1. 6Q467E+00 -8, {851E~01 42 .28
P29 2. &PPLE-01 ~0. JI3BE+00 | . 15546E+00 2. 5726E-04 -2 B320E+00 24 21
@34 L.i833E+00 4. 6433601  §.5634E-04 1. 21599E+00 4. 3372E-04 i1.78
P37 5. i8G4E-01 ~1 . 7240E+00 P AB53E-0p N.1B34E~01 ~4 . VRAPE00 .64



JNIVERSIDADE DE S840 PAULD

S HE L ELEMENT FORCES
ELEMENT Il {24 = o
JOINT Mii Mee Mi2
1628 9. P425E-02 1. Q32BE-0f {.4048E-02
1029 3. 43BBE-0f 2 Si83E-0f -3.4908E-08
1036 5. 2000E-01 2.9028E-0i P.15P0E-03
1037 ~2.8474E-01 ~§ L999E-0f ~2 . B640E-3D
ELEMENT ID 485 ——c— s
LOAD COND T
JOINT 814 sae sig
1089 3.6403E+00 -4 {i74E+00 -1, 6083iE+00
1030 4 5454E+00 1.3873E+00 -2 4290E-04
1037 8.62R9E-01 -1 2973E+00 1. 0661E+GO
1038  1.0499E+00 -1 .73B2E-@1 2. 049PE+00
JOINT Mii Ma2 Mi2
1029 2.5834E-01 1. 4265E-04 -6.5708E-00
1030 ~6.0555E~01 ~1 . 5327E-01 1i.1407E-04
1037 ~3.7838E-02 ~2.5820E-0R -4 7889E-02
1038 2.60RSE-01 8.6438E-02 7 VOPLE-oD
ELEMENT ID 486 ~wmm oo
_OAIl COND £ e e
JOINT 814 522 812
1633 1 .2853E~01 2.8831E-02 1. 4i74E-04
1034 1 PBS3E-0f 2.8831E-02 i.4174E-04
1039 1.2BS3E~01 2.8831E-02 1.4i74E-01
1039  1.2B853E-01 2.8831E-02 1. 6i74FE-01
IOINT M1 Mae Mi2
1033 £ .1745E-0f 1. 4i89E-01 5.0534E-02
1034 1. 1784E-01 1. 4189E-0f 5.0534E-0P
1039 1. 4743E-¢1 1.46B9E-01i 5. 0534E-08
1037 1.1716E-01 1 4189E-01 5.0534E-02
LEMENT ID 487 e
0AD COND f et
DINT 811 ses 512
1035 2.6021E-01 -4.0126E-04 1§ 9149E-01
1036 2.460BE~01 -4.9i$7E-02 2. 3P39E-04
1040 ~4 24i72E~02 ~-1.0837E-01 3.8790E-02
1041 -4 B2BOE-0R2 ~{ RVONE-01 8 7046E-08
IINT M Mae M2
1035 5.5905E-03 &.8143E-02 ~2.5RR3E-00
(036 ~1.3292E~01 7.8405E-03 i 4949E-0p
1046 i .7935E~02 8. RAPEE-03 -4 VHLRE-0D
L1041 2.1734E-@i 2. 8504E-02 - . 2599E-0
EMENT II 8B =i i e
JAD COND e
VINT 514 sep sig
036 1. 114PE+O0 2 .5545E-05 3. 54R1E-04
037 1.1103E+00 2 E8SVE-0f -2 07RVE-0p
@41 -2 9464E~0L -1 7PLBE-0L 4. 9PLPE-04 -
042 ~2.954BE-01 -1 .7846E-01 -1, 4841E-04

O em i A

mmornn

R

i

FEOI RN 2 B oW

i
I I T

FROGRAM : SAF9Q/FILE

Mmax
L i754E-014
7331iE-614
.EeelE-04
JiGi6E-01

Fmax
.BP44E+¢0
.5642E+00
2P E+OQ
.H7E7E400

Himax
.B804E-04
.261i3E-01
.&3BLE-02
.8948E~014

Fmax
CATIRE-04
.4792E~-01
LA79RE~04
LA7EE~04

Hmax
.8i5323E~-01
.Bi853E~-01
.BiS3E-01
LB8i53E-014

Fmax
.S169E-01
.7378E~-0{

.A279E-0R -

.87464E-03

Mmax
.7Q446E-0p
.4148E-03

-47 4QE-02

.18iBE-014

Fmax
L2430 E+00
1i13E+00

.9B4RE-G2 -

L FAS5E~@R

o

Mmin

LIi7OE~0R
-41i8BeE-94
LPOREE~D L
.8P58E~0 1

Fmin

.3514E+00
.346B7E+00
.734FE+00
ZODSE+RO

Mmin

C129GE-04
C326FE-01
.P983E~-0&
TLADE-QR

Fmin

.OT43E-02
L O0463BE~02
.@I63E~02
.@O63BE~-02

Mmin

. 746BE~02
.7AS4BE~0R
.7A44BE 0P
7 4468E-02

Fmin

. @189E-014
.76B2E-04
L 2ERSHE-01
CB3RLE~014

Mimin

L 3130E-03
L 3400E~Q1
.A425E-0p
.7548E~0R

Fmin

.E841LE~-014
LB27S7E~94
-4421E-014
.P46B8E-91

FAGE 28
rodag. F4F

ANGLE
48 .42
~i46.03

=
~8¢ . 41

ANGLE
~i2.19
-4 .37
22.32
36 .69
ANGLE
-24 .32
74682
~47 .53
20.79

ANGLE
36. 44
36. 44
36 .44
34 . 44
ANGILE
94.8%
591.8%
G5 .89
g9i.89

ANGLE
27 .20
o8 .79
24.76
32.83
ANGLE
-7%. 564
84 .00
-9E . b
~3.8¢

ANGL.E
19,73
-4 .93
G53.69
—ad. B4



INIVERSIDADE DE 840 PAULO

B R 1

ELEMENT ID

JOINT
ie3s6

7

E L E

igs
Mii
94534E~-01

1037 ~3.34652E~-¢4

1041
ioag

ELEMENT ID
LOAD CORND

JOINT
io3”
1038

io4e -

1943
JOINT

ie37 -

ioas
1042

1943 -

ELEMENT ID
-OAL CORND

JOINT
ie3?
iod4e
1044
ieas
JOINT
1039
io4e
ie44
1043

LEMENT ID
Oal COND

WINT
iea0
10414
ie45
ie4s
OINT
ie40
iv4s
1045
ie4s

LEMENT I
34D COND

JINT
fe41
io4z
Lo44
1Q47

- .

i

2.
2.
-4,

-5 .

-4
5.
il
2.

=g
-4
=
=7

42462E-02 -

3326E~-01

12%
i
514

.A48B1E+00
.S410E+00
.2457E-02
. 18B4E~0R

Mii

LI2P7E~04
.B977E-0@1
.2643E-08
L7E2%E-02 -

i3e
i

Sii
8863E~-01
76i46E-04
?084E-01
iB48E-01

Mii
883iE-02
@7 32E-02
6377E-01
0834E-01

131
i
Si4

.S642E-@2
.Q327E-02
TRQLE~-Q1
7 7HE~-0F

Mii

LBOG7E-08
T7iBE-@1
. PHLITE-01
L3i98BE-0R2

132
i
5i4
Pi23E-04
GIY3E-01
A425E -4
fO36E~-a4

MENT FORCES
Ly Fd= Mig
2.38i0E-01 2.92{iE-02
~2.6367E-04 -1 34R1iE-0R
-2, L480E~02 i K 3B&4E~-0P
1.1337E-01 ~4 929RE-08
see 5ie
3.3443E~01 -4, L46F6E-0R
4.9802E-01 -3.7494E-01
=1 .L346E-04 5. 4295E-04
~3.38BIE-@2 P .744BE-01
Hae Mi2
=3.4540E~-045 -4 {i29iE-0p
1.3665E~-01 ~-3.48461E-02
8. i349E~02 ~1 . 3890E-0P2
8 7377E-@R -1 .9414E-03
sz Sig
i.5494E-01 2.0995E-01
1.2139E-01 4§ 41i86E-01
~3.4724E~-02 3.7848E-04
~1.9044E~-0L 3. 4440E-01
Mez Mia
1.2077E~-01 -7 2B2iE-0F
2.@A9PE-0L ~3 . L{990E~0P
3.90R21iE-01 -7 39446E-08
3.3003E~01L ~3. 1585E-08
822 512
?.4843E~-02 1.339iE-04
2. 1383E-01 4.45i99E~072
-B.274i2E-02 3.42935E-01
~3.704BE-02 2 .Bi7SE-01
HMze Mig
1.3946RE-01 -3 7937F-02
3.6722E-01 -5 4498E-@R
3.9378BE-01 -2 .2009E-03
3.5738E-01 ~§ . @9L4E-02
See sig
1. 6911E~-01 1 @223E-~0i
£.894BE~01 -3 4543E-0pR
3. GEEPE-0R2  2.4494E-01
7.6888BE-02 1. 3577E~01

7.
=8

=531,
i

i

H
PR i L L) 8 o £ I S [ ] IO g =

SN R e

0 I PR QN

Y e

FROGRAM : SAFQ/FILE:

Mmax
RE14E-914

632IiE-01
&7 31iE-0p
7 360E~014

Fmax

LAPL4E+00O
L bLIBEYOQ
CB6LIE-D
.A44683E-01

Mmax

.4000E-01
L F3i8E-01
LQIPPE~04
TIL4E-0R

Fmax

LARLIE-Q4
.6O3VE-@1
L S6420E-014
. 6@41E-0R2

Mmax

.47 74E~-01
Li3gvE-01
.igapE-ei4
D67 6E-0%

Fmax

.¥857E-04
. 254TE-04
.4772E~02
Li770E-92

Mmax

.ABeiE-@4
. 2OFOE~04
.9383E~014
LS777E~014

Fmax

LP6QPE~B1 -
LPELGE~04
Q7 {4E-01 -
i.

i873E~01

Mmin

. 362BE~04
. 3898E-01
LBP51E-02
L3Q3E-02

Fmin

L3Li4E-01
77ERE-@4
LAZORE-01
. O254E-01

Mmin

.OB42E-01
L33E4E-B 4
.2@QRE~0R
7 IFRE~-02

Fmirn

.AD64E-03
.7 18IE~-eR
LR9TLE-014
.2493E-01

Mmin

LSBO7E~-02
.4437E-02
.AL76E-21
.QL62E-01

Fmin

.8062E~0R
.BO1iE-0R2
L2PHAE -4
LEETTE-@1

Mmin

CAF46E-0R
-i745E-01
.PEI2E~@14
.E80LE-0R

Fmin

CABERIE-94
.IB&OE-01
L A585E-014
LATROE-04

FAGE 33
rotag. FAF

ANGLE
&3
53

3¢

o
-70.
=3

ANGLE
~3.05
-17 .84
43.829
44 . 37
ANGLE
-82 . 48
-3, 58
-33.74
~88.15

ANGLE
36,417
30.69
09 .97
9%.06
ANGLE
-&% . 67
~78.87
~73.43
77,99

ANGLE
Se. 25
75.03
65, 34
68 . 88
ANGLE
~77 .53
~42 . 40
-88.71
=87 .95

ANGLE
75.28
-85. 59
73.83
80 .86



INIVERSIDADE DE 5A0 FAULD

SHELL ELEWENT FORCES
ELEMENT IL 432 ———m s s e
JOINT Mii mMae Mi2
1041 1. 40PPE~03 2. 4347E~01 -&.4658E-02
1042 2.1470E-0L 4.0014E-01 -5 {554E-0p
1046 3. B4ROE~QL 4 3878E-01 -5 B543E-02
1047 ~3.9493E-02 2.1175E-01 -4 8142E-08
ELEMENT II 133 s e e e
L.OAD COND T —
JDINT 811 sag sig
1042 1 .2595E-01 4.64P0E-01 5. 7257E-01
1043 -2 2845E-0R ~3 947SE-02 i &5R0E-01
1047 —§ . RATTE+QG -5, 0BALE-Q2 -7 . 7703E-0R
1048 —1 . 3R44E+00 -3.0757E~01 -4, 59B6E-04
JOINT hii 4 e Mig
1042 4 .7858E-01 4.7419E-01 -2.PP30E-02
1043 -4 81i20E-01 -1 .21i92E-0{ 3. 4741E-0P
1047 ~2.4404E-01 4 PSSPE-Q1 -1 BEPPE-01
1048 5. 4099E-01 § 9VBRE-01 -8.9665E-0R
ELEMENT ID  £34 —eom o
.DAD COND § o
JOINT 844 s2g 512
1044 -4 .34R0E-01 1.1005E-01 4. 4252E-01
1045 -4 4059E-01 8 4800E-02 3.4B885E-01
1649 -4 . 2L54E-01 4 B4PIE-01 5. 3884E-01
1050 ~4 47R7E-01 5.3204E-02 4.4470E-01
IDINT Mt Mee Mig
1044 2. 6930E-01 4.0670E-01 ~&.5447E-02
1045 8.8703E-02 2.4447E-01 -5.7509E-03
1049 1. 0353E-01 1. .6710E-01 -5 3308E-02
1050 4.1510FE-01 4.4231E-01 -4.5962E-03
LEMENT ID 485 ~ e s e
DAD COND § e
DINT 814 sea sig
1045 -5.9594E-01 1.8898E~@1 §.84i8E-0f
1046 -6 9993E-01 ~1.5087E-01 2.4063E-01
1050 -3 .8461E-01 R.2395E-01 7.4095E-02
1055 -4, 6534E~05 -4, 947BE~02 1§ {440E-0f
DINT Mg NEE Mig
1045 3.6102E-01 3.3220E-01 £ 38B6E-@P
1046 -5 i841E-0R 2. {495E-G1 5 394iE-0@
1050 & .5799E~02 3.1iB6BE-04 ~4 1474E-0R
1051  1.4897E-01 -2.5445E-0f -5 5{59E-0p
EMENT ILN £36 wm oo oo e
)AL CONT e
JINT 814 sep 812
l@as -7 . 7495E-01 -7 3FSRIE-02 1.615E-01
Q47 -7 3668E-01 1 SI59E-02 4 7353E-01
(058 -3 1535E-01 2.5851E-0R 1.R204iE-0p
BHR ~2.7002E-01 2.002iE-01 2.9815E-01

R S N 5}

8
i

-4,
. HGEB4E~04

-4

L O N

TE R VI Y

Ll I Y

I
Pl 7 314 I 41 Moy

LTI I oY

FROGR&M : SAFP@/FILE -

Mmax

.3181E-01
LA332E-04
.6493E-014
2B66E~@ 4

Finax

.PELGE~0]
c34eliE-el -

o823E-02

Mmax

.P873E~@1
.e8ieE-01 -
.7203E~014
. G484E-014

Fmax

LG742E-04 -
L EBBOE-¢4
.SA5FE~01
.i324E~-014

Fimax

. 328PE~014
.4488E-914
.P738E-014
LA3BQTE~94

Fmax

.3005E-04
.0344E~02
L 3IB2E~Qi
. QOBLE~0R

Mmase

.7451iE-014
RH45E-04
.S3283E~21
760401

Fmax

.Bi44E~02 -
L 436FE-01
N -To Y R P
491 LE-01

Mmin

67 42E-02
.P8L2E-21
Q7 9BE~@1
.B49R2E 02

Fmin

.Q193E-014
.PE57E-04
. EG2BE+Q0
LATT7LE+00

Mmin

.S404E-01
CB59RE-01
.HO54E~214
.7396E~01

Fmin

.BLG7E-014
A AS9E-04
.4889E-014
LO73LE~-@4

FHmin

LA31ieE-014
.B4Y2E-0R
. 3250E-02
. 1435601

Fmin

.3700E-81
.P0446E-04
. P39YBE~04
.P473E~-04

Mmin

.i872E-04
CiB4LE-0R
-1644E~02
LALGRE~014

Fmin

.@734E-01
CAHE5R2LE~24
ASP7E-01
LOPPIE-01

FaGE 34
rodaqg. F4F

ANGLE
-74 .33
~75. 64
-65.88
~79 .58

ANGLE
93.a23
43 .56
-84 .30
-70 .25
ANGLE
~42 .18
84 .04
~70.864
~-14.%9¢

ANGLE
69 .80
63 . 4%
98 .49
9% .68
ANGLE
-68.19
-g7 .89
-&8 . 49
-39 .67

ANGLE
77 .43
69 .38
8e.98
75. 9%
ANGLE
29 .45
78.98
~77 .04
~7 .30

ANGLE
77461
&4.23
87 .98
&4 . 44



NIVERSIDADE DE SAOD PAULD

it il 1B Al i B P BN TR F

ELEMENT ID 136

JOINT Mii mMae
1046 3 . 91QPE-@1 3.463469E-04
1947 -1 TO9iE-04i 1 272iE-¢2
1054 ~3.19350E-01 ~4 . PBRSE~Q4
ieda ~2.58i0E-0i -8 . 41i3E~0i -

ELEMENT ID 137

LOAD COND i

JOINT 8ii sae
1047 -1 1787E+00 . 6160E-01
1048 -1 .4iB6E+0Q -6.4039E~04
ieSa ~1.8271iE+00 2.3094E-02
1053 ~1 . 3701iE+00 -4 S5iP7E-Q4
JOINT Mii Maea
1947 -7 AiB7E-92 ~1.3460BE-02
ie483 4.9885E-@i 1.87@¢2E~-01i
1952 -2.758%E-0i -9.i4i20E~04
ie53 B.27i3E-92 -9.3833E-@2
LEMERNT ID 138

04D COND i

JOINT 8ii sea
ii38 -2 .2358E+00 -1 .4i877E+00
1134 —1 .7977E+00 2. 8585E-014
1131 ~5.A7B4E+00 -2 3341iE+00
ii29 ~4 8946E+00 ~3.9875E-014
JOINT Mii Meg
1132 2.B394E+00 1. 7322E-@{
1134 7.46967E-01 5. .8880E-02
1134 4 3iR4E+Q0 7. iB&iE+00
1129 1.44681E+00 5. 631i0E+0¢
LEHMENT ID 139

OAD COND i

IOINT Gii sag
1149 2.928%E+00 2.5753E-014
1154 2.3301iE+00 -5 GO05SE+00Q
1132 -2.28i7VE+00 -1 . 341i7E+00
1134 -2.4394E+00 -1 . 7B&TE+00
GINT Mii Maz
1149 1. 3087E+@0 -5 295iE-02
1451 1 .61iRIE+00 ~4 . 2564E-02 -
1132 2.4890E+0@ & .PHY3E-Q1L
1134 8.1405E-02 3.40@7E-04
LEMENT ID i40

0al COND i

DINT 8i4 sae
1134 ~3.1297E+00 -2 . 85&49E-01
14346 -3 .2E51E+0@ -5 72R0E-014
1129 2. 4518E+00 -4 8209E-02
iig7 -2 . 71i3E+@0 -2 7754E-014

R CUE 5

PR T PN MG S5 NG 18 SEL pdd syl b YY R S A ST Sk e e RRS BRSE B b b

Mid
LZO6RIE~03
.7@RBE-~-02
LEPPTE -8

LBA64E-01 -

e LT T -

T TSR her e 4Wm €S BAW Gaw AN SESE SN Gfd BUL hhin dmr RSt T SRR Tt il b s P P

.O761E-04
.0400E~-014
Ci2i4E-02
Ci340E-014

T vher SIS EEE Thee T WO M S S S S B S kid e k. nber Free e P By e e

P T San A A I LB BB G646 406 Dbk b bnd brby P e b TR e St e Snes Fbas e

Sig
. 3443E+00
.9186E-014
L8951E-014
201 AE+0O

Mi2
.8%00E-02
137801
.3728E~01
FigiE-ed

AL Lo 950 SRS Bt Mk bk hap peme et Tt 460 TP S e RS I A B M b b e

B4 e be I TN S0 MEM AW e . (ks S0 b4 hf bk by e ST P R S b e

Sig
.384PE-02
.COLPE+00
A77LE+OO
C1345E-04

Mia
LBi85E-014
.3L63E~618
.3803E-01
.P145E-02

TSR RS 05 BIA Gk mAf Mhve Mhbe Erer SerE SRS M6H4 baMM Mma THRY EF A S04 S S ek mry mvr v

e ey e P ST SR M AR P AL SBRS G40 Hek b ik by e P TR FYY Pt M P S

-1

siz2
378300
.QESTE+OQ
.OBI7E~-01
LAS3RE-9 1

o =

i

i
L

i

G~Nefn oUW

-1

& e e

2.

=

.

~-3.

=

FROGRAHM : SAF?0/FILE :

Mmax

.P3EBE-B1
L3277 1E-02
.PI1i0E-014
.@AG53E~04 -

Fmax

.9773E-014
L7 309E-04
.A376E-02
.1436E~01

Mmax

AE65PE-@4
.3014E~-01
.7323E~-@1
.38i4E~01

Fmax

CFE35E-21
.7P63E~e4
.2R72E+00 -
784LE-@2

Mmax

.E4046E+00
. EPOLE~S
LAPBHE+OQ
LA381E+re0

Fmax

.9316E+00
.O063E+0Q
-3,
.E345E+00

A424E-01

Mmax

LA326EF09 -
FEELEHOD
.A9F3E+Q0
LA91i0E-04

Fmax
FRATE-O]

2i8BE-Q1 -
166FE-a2 -
. &B8BPE-21

Himin

AL RE-81
.Bi46E-G1i
LHE6SE-04
.PALFE-O ]

Fmin

LA7A48E+00
.B854E+00
.2384E+0¢
L 4O7OE+OQ

Mimin

L@43YE~01
ST IZE~0R
.13B6E~94
.A926E-01

Fmin

.1 i59E+00
.BP15E+00
.S8S5E+00
LiP55E+00

Mmin

.7204E~01
.6524E-04
.30460E+00
L4461 LET00

Fmin

.G549E-01
.i26BE+00
. Q7FRPE+00
.PBR4E+0Q

Mmin

.6819E-02
LA79BE~-04
LiB67E~0
.e8383E-e2

Fmin

.6BBOE+00
LG754AE+0Q
.HG83BE+00
LTI99E+00

FAGE 35
rodag. F4F

ANGLE
16.34
~-48 . 36
-83.17
~ii¥G. ke

ANGLE
b6 .94
98 .52
84 .60
78.88
ANGLE
~30 . 44
~3¢.73
~3.70
26 .00

ANGLE
3i.3¢
78.28
7e.78
“73.94
ANGLE
1.36
-15.914
-87 .87
~87 .65

ANGLE
i.38
15.14
~3% .88
5% .94
ANGLE
.48
e
.24
-1

ARNGLE
&7 .95
71.14
8% .44
-86 . 60



INIVERSIDADE I SA0 FAULD

SHELL ELEMENT FORCES
ELEMENT ID  £40 ~=——sm o e
JOINT M4 4 Ma2 Mig
1134 1.5893E+00 3.5663E-01 -4.R7R8E-04
1186 ~4.9599E~01 ~3.00SYE~-0L ~4.0309E-04
1429  1.87B1iE+00 5.4555E+00 -4.473%E-04
1687 4.8127E~-05 4.B113E+60 ~6.4334E-01
ELEMENT ID  £4f e s
LOAD COND £ e
JOINT §11 s2e 512
1451 1.7785E-01 ~{. BR63E-01 -2.5672E-01
1153 6.1006E-01 1. 2210E+00 -5.2R3SE-01
1134 -3 8953E+00 ~2.8628E+00 1. 4815E+00
1136 ~3.5333E+00 1. 6257E+00 i.4773E+00
JOINT Mii Maa Mig
1151 4.0R6iE+00 9. 3i54E-04 -5 4871E-01
1158 1.6860E-01 ~2.5743E-01 ~4,7868E-0%
1134 1.PS7SE+0@ 7.8654E-05 -4.3058E-04
1186 ~2.2570E-01 5.@375E~0L ~4. 0494E-01
L S T —
.DAD COND B o et
JOINT §44 see g42
1136 ~2.2602E+00 ~2.6547E-01 1.3438E+00
1138 ~2.4356E+00 -B.4494E-01 i .PR0LE+00
1127 -2, 4957E+00 ~2.70R4E-01 5.4988E-03
1125 -2 7266E+00 -i.03L3E+00 ~1.RSS7E-01
JBINT M4 28 Mi2
§136 ~4.0R03E-01 -1 .9360E-0 ~&.1538E-01
1138 ~2.3745E+00 -9 3085E-01 -3 9700E-01
1187 4.3474E+Q0 4 B774E+0Q@ -7 . 0i95E-01
1425 3.9341E-01 4.3172E+00 ~5.43464E-01
LEMENT ID  £43 =
DAD CONI T —
DINT 8id sae sig
1153 ~5.7052E+400 ~4.6097E~01 i.5140E-01
1155 -5 5444E+00 2.0077E-05 1.0391E+00
1136 ~2.48R6E+00 ~1.4177E+00 1i.4702E+00
1138 ~2.3048E+00 -9 4103E-01 2.3011E+00
OINT Mg Hee Mi2
1153 4. 5R43E-01 -1 437RE-01 -7 44i2E-01
1155 ~3.1948E+00 -2.5056E-01 7 .4218E-0R
1186 ~5.0943E~01 3.9383E-01 ~3.984BE-01
1138 ~1. 6644E4+00 ~3. 441BE~01 ~1.9R0PE~0%
LEMENT ID  £44 w= e oo
OAD COND £ o
BINT 814 see sig
1438 ~1. §491E+00 ~3.8380E-01 3.9317E-06f
§140 ~i O233E+00 -7 .B4LBE-02 ~1i.0163E-04
1425 -1 7918E+00 ~6.4573E-01 ~B.3G99E-0R

1182 ~1 . 67054E4+00 ~2 . 444iPE-01 -5 4054E-01

3 0 =

FROGRAM : SAFPQAFILE .

Mimax
. LABAE+GO

L B6IBE~04 -

LZI1BGE+00
.P0FRE+@D

Fmax
LiievE~01
LERQ7E+0Q

LGEQLE+00

.2i04E~04
Mmax

.RE4AE+OQ ~

LAEBAE-0L
.O128E+606

.8549E~01 -

Fmax

Liess6E~01 -

LBEHIE-@4

L70d3E~-01 -

.Q2R2OE+0Q

Fimax
.B43BE-014
.P888E-01
LOLIRE+DO
LIPLIES GO

Fmax
. O661IE~-04
.BER4E-04

LBETLE-OL -

P7i5E~01
Mmax
. S9P4E~01

.ABE59E-04 -

LAASOE-Q4

Ci87s6E~04 -

Fmax

LA3IVE-GL -

AELIE-02

L3PEBE-0L -

. Q&7 GE~0R

Mmin

LA7A6E~04
.i33eE+00
.B2iiE+00
.833BE~21

Fmin

.i6046E~01
LLQ44E~-04
.1i380E+¢0
.3379E+00

Mmin

.3736E~@14
.O387E-014
LBiB7E-014
@7 44E-014

Fmin

.P36IE+00
.@F4QE+Q0O
.APO7E+08
.73599E+00

Mmin

.2i96E~@14
. A7 45E+v @Y
.2130E+00
.i948E-014

Fmin

TEPLEFO0
.72L6E+0QO
.Hi39E+00
. PEEPE+00

Mmin

.4785E-014
LiP6BEHO0
.600FE-@1
.6F20E+00

Fmin

.E897E+00
LO34LE+OO
TRTFEHOO
.B46BEE+QQ

FAGE 34
rodaqg.F4F

ARNGLE
~18.04
~54 .08
~83 .89
-84 .35

ANGLE
&3 .a2%
61 .51
89 .84
-85 .79
ANGL.E
-49 g1
~-735.59
-72.16
-82.26

ANGLE
88.35
80.046
594 .95
53.85
ANGLE
~34 .09
88 .52
~&? . 29
~-3i.88

ANGL.E
66 .54
-83.93
-85.85
~79.%96



INITVERSIDADE
8 HE L E L E
ELEMENT ID i44
JOINT Mii
1138 -2 .9858E+@0
1i4¢ -1 4474E-0i
1185 41 .4565E+00
1182 ~1 . B240E~e1
ELEMENT ID 145
LOAD COND i
JOTNT 5ii
1455 ~1.1850FE+014
1456 ~4 . 04BQE+0L
1138 6. 65465601
ii42 2. 4098E-014
JOINT Mii
1155 ~2.9B8PE+00
1156 ~3.34i3%E+00
1138 -2.42%92E+00
1i4e -7 . 2402E-021%
SLEMENT ID i4é
0Al COND i
JOINT Bii
1159 6&.4082E-01i -
1161 1.0904E+00
1136 ~3.4481E+00
1149 -1 @737E+00
JOINT Mii
1159 2.9514iE-04
1161 -2.08B60E-01
1106 -B.GRePE-91
1i49 -4 .4821iE-04
LEHMENT ID i47
04l CORD i
IDINT 8it
iise -1 2325E+00 -
iev4 4. 1i348E-0i
1459 —-1.954i0E-014
1161 -7 . 8835E~04
OINT Mid
116¢ ~4. 4839E-05 ~
1094 ~-3.383%E~01 -
1159 4. 184i9E-014
1161 ~4 116GE~-01
LEMENT ID 148
DAD COND i
OINT 814
1e92 -3 .8B38iE-01
iege 1i.44419E-04
1160 ~-8.0074E-02
1994 -6 797PE-041

i 1=

NE SA0 FAULO

15 )

i ONE B ES

FHP i e MiAS S48 nhbd by e qars. Toe SR e G458 BAR B SE b mm e Her eree oo e Fs

Mea

.O2PiE+Q0
LA233E-04
LDETEOQ
LROREE+G0

mMia

. 34384E-02
.eBi9E-01
LHEIOE~014
.@782E~01

ES o e P T S L TR RS 5100 L el been etk PR S At LY ied 4008 0 Ay b ame

98 T Sam BT AR S04 44D i Tret SRR EeE St Py LA L S04 S Hirk vart ferr Bere B a0m Ae

sce

.6540E+00
CUSBLEY0G
.5064LE+00
.B322E+00

M22

L 7509E-01
.4178E+90
CAG95E+00
.B&67FE~01

6ig

LALT7LEYOO
.B6GIE+Q0O
2Pi8E-04
LPP73E-~21

Mig

.QOBIE~0]
.379BE+09@ -
.1645E-02
.1508BE-G1

TS IS LY Ml RAF G0t B A mird See PO B i T L Sa SFE Hd pim b rde P P

A4m FA ESR SO BS BBk 4 e e P NSS4 T4ty S ALY 488 ikt e e fune HrYP St SAM Hemm e

sg2e

LQ621E+00
.4523E~-02
7ARFE+G0
.B953E~-01

Mea

.768BYE+0Q
.B614E~04
.A41P5E+00
.QQ4E+GO

sig

L35¢4E-04
.H3ILPE-01
.PPEPE+0O -
.350eE~01

Mig

LA209E-014
.3142E-014
.S1i65E~84
LG7FLE-918

SR S04 e e see SIS WA HOA4 i RS WAR bt ik ek bk e BT YE NS S0t RS 08 S48 B4

I SIS Bk bmbe phr TP e Sa0w P ST St 4205 WU bt drd drn bAPY Y= P S AAes At nam Aont

seg

.OIPPE+00
L97SLE-04
LA7R2E-94
.AA483E-91

M2

CSEIRE+00
L@250E-04
.BO67E~01
LE04A7E+00

gig

.3453E-014
Ci2i3E+00
L97POE-01
.2142E+00

Mig

.108BE~0R
LT 3S6E~04
.S379E~01
LABLOE~21 -

T ST IM Ges P05 TS et by e e S0 SV PR VS S B8 S ek b vt e Per s e

P S e A S0 G448 Gk ek e Bre PO N B L132 SH St 4440 Arky mrve YEr TR M S e

TOPTE-01
.1187E-01
1.424i9E+00
i.

Li793E+09

gie

.R2402E-01
.A3BGE-01
L3371
CS531E-01

o SO e

FROGRAM : SAP?@/FILE ;

Mmax
.Q28BE+0D

L74IBE-02 -

.S905E+00
L@3IDPE+00

Fmax
LOB74E+00
LA9REE+DD
LS140E+D0

.1048E+00

Mmax
CiRi2E~94

LA39AE 24 -

C1G56E+00

.3804E~01 -

Fmax
L 34¢4E-0 4
L BESLE+QQ
.504BE+00
.oi4%E~01

Mmax
.S033E~014
.B724E-08
.3i29E-a1
Hi48E-21

Fmax
L ABA43E+00
.630LETO0

.B450E-01 -

.1481E4+ 00
Moax
LA7ATE~Q4

. FISNE-0) -
.0831iE-01

.BOi4E~01

Fmax
E793E+09
CB245E~04

G2i9Er00

L2137E+00

Mmin

.PBSLIE+0Q
LRASFE-9L
LA339E+00
.2606E-01

Fmin

.2447E+G4
L 2O46E+Q1
.7330E-01
.i3462E-014

FMmin

.9B872E+00
.@778E+0@0
CAJ3LEH00
TR7TE~014

Fmin

CA5S3E+00
494 3E~-01
. 6843E+900
.O147E+00

Mmin

.8241E+00
.FHO2E-04
.5403E+09
.Q7@7TE+Q0

Fmin

.6081E+00
LAPS7E-81
C1368E+00
LO6L7EYQ0

Mmin

LUB44E+@D
LAYQ4E-01
.7@78E~01
.33461iE+00

Fmin

CFRLOE-21
.3602E-02
.5903E-e1
LA AL5E-014

FAGE 37
rodag. F4F

ANGLE
89 .31
3¢ .38
-85 .15
88.04

ANGLE
74 .14
64 214
B86.461
-7i.418
ANGLE
8@.93
56 .B7
84 .84
49 .85

ANGLE
7.23
£0.64
25.24
99 .04
ANGLE
=9 1%
25 . 49
i4.98
21.47

ANGLE
i9.74
47 .35
32 .41
57 .54
ANGLE

}.6%9
28.18
ida. g9
20.464

ANGLE
-563. 64
73.88
~=72.32
82.32



INIVERSIDALE DE $A0 FAULD FAGE 38
FROGRAM : SAF9Q/FILE : rodaa. F4F

SHELL ELEMENT FORCGCES

ELEMENT TN §4B e o

JOINT MA g M2e Hig Mmasx Mimin ANGLE
1092 1.784QE~01 ~7.RRISE~0L &6.4716E-01 4.9PPSE-0i -1i.035B8E+00 2é.94
1082 -6 .2985E-01 ~2.4125E-01 9.1923E-0R ~2.2061E-0i -4.5049E-01 77 .34
1460 ~6.9944E~01 -5 8383E-01 4. 1962E-01 ~2.iB0SE-01 -i.0452E+00 48 .98
1094 -8 ROESE-0L -7 . 6RB4E~0L 2. 16F0E-0i -5.7290E-01 ~1i.0105E+00 48.79
ELEMENT ID 149 mommme o

LOADR COND £ oo e

JOINT S5 528 si2 Fmax Fmin ANGLE
1089 5.3843E-01 2.2578E+00 ~5.141i7E-01 2.4009E+G0 3. 9557E-0% ~74 . 5§
1063 1 .56B1E-02 4.9319E-01 2 .7811E-02 4.9433E-01 1.454iE-02 B7 . 65
1092 3 .8649E-01 2.0B19E+00 -4 4004E-0L 2.2905E+00 1.1790E-0f -4 .95
1082 ~1i.0506E-01 4 59R5E-0f ~1.2354E-01 4. B495E-0f -1i.3076E-0i ~78. 24
JOINT Mii Hea Mig Mmax Mmin ANGLE
1089 -9 6607E-01 ~2.3818E-01 -i.0000E-01 -2.R470E-0i -%.79S6E-01 -BR . 32
1063 ~6.7739E~02 ~3.4592E~-01 3.0R47E-0i 1.R26R7E-0i ~5.3994E-01 32. 66
1092 2.3441FE-0R -2.5427E-01 9.5103E-02 5.3069E-08 —2.8370E-04 17 .49
1082 ~7.3644E-05 -4 4423E~01 1 .0397E-01 -4.11@3E-01 -7 4984E-01 78.89
ELEMENT ID 450 ——— oo e

.DAD COND § o

JOINT Si4 see 848 Fmax Fmin ANGLE
1088 1 .060LiE+00 2. 4161E+00 -6 .5245E-02 2.44i92E+00 1.0570E+00 ~87 . 25
1055  4.0583E~01 4. 1231E-01 ~3.6955E-01 7. 7864E-01 3. 9S00E-0Z ~45 . 25
1089 3. 9057E~0i 2.1404E+00 ~3.i563E-01 2,1958E+00 3.3539E-01 ~80 .08
1063 -1 BBSIE-0L 1.4402E-01 -5 401%5E-04 5.6482E-01 -5. 4933E-01 ~52 . 08
JGINT Mt Hee Mig Mmax Mmin ANGLE
1088 1.7580E+00 7 .B30GE-0i 9.1482E-01 2.3071iE+00 2.3390E-01 30.97
1055 ~5.8541E-01 2.5742E-02 -3.9401E-03 2.5767E-02 ~5.B8543E-01 -89 .63
1089 —~1.7000E+00 ~i.30i7E+00 8 79S9E-04 -5 9B97E-0f -2.4027E+00 5i .38
1063 4.4302E-01 ~2.0823E-01 2.483RE-01 2.7i55E-01 ~3.3474E-01 27 .36
LEMENT ID 451 === e

Al COND § oo e

I0INT 814 sag 512 Fmax Finin ANGLE
1087 ~1.9466E+00 & 053S4E+00 1.5056E+00 &.3276E+00 -2.PROSE+00 79.69
1464 -5 4683E+00 ~6.4500E+00 3. 4i80SE+00 ~2.BRQVE+00 ~%. 29i6E+00 39.74
1088 2.2952E+00 4.8971E+00 -7 . 7484E~01 7 .QR4LiE+00 2. 148RE+00 B . 49
1055 £ 0311iE+00 2 64P4E+00 ~8.37BIE-04 3 .0162E+00 &.7747E-04 ~H7 L2
IDINT M1 4 e Hi2 Mmax Mmin ANGLE
1087 ~i H637E+00 -B.470PE+00 ~4. 87Q0E~01 ~i . 3P42E+00 -2, &397E+00 ~B1 ., 65
1164 1. 3823E+00 1.6459E+00 -4 3644E-01 §.9700E+00 1.058PE+00 ~53. 40
1088 2.0942E+00 1.77B9E+00 ~i V6S6BE-0L 2.iBGRE+00 1. 4B40E+00 ~25.77
1055 ~9.8547E-01 -2.7552E-01 4.4457E-81 ~4.1592E-02 -1.1994E+00 44.30
LEMENT ID  §58 = oo oo

OAD COND T

DINT 814 528 5i2 Fmax Fmin ANGLE
1060 -2 . 5633E~02 3.8904E-0G2 4.0595E-01 4.1387E-0i -4 00SPE-01i 47.87
10628 2.8621E-0i 2.22PLE~-01 i.i5BBE+00 1. 4135E+00 ~9.0504E-04 44 .21
1085 1. 9BHYE+Q0 2.4476E-01 ~B.64647E~01 2.0857E+00 2. 0498E-01 -8 .50
1087 4.725iE+00 R .3909E-01 4.4430E-0i i .BAYBE+00 1.14639E-01i 15. 44



NIVERSIDAIE DE S
i = B, =
ELEMENT ID i%e
JOINT Mii
1660 ~i . 2BSSE-@1
igse -2.8iZ2E-02
ie8h -9.4734E-02
jes” {.7453E-014
ELEMERT ID 153
04l COND i
JOINT Gii
1959 5.2958E-02
iese 2. 7785E-0i
ieg4 5.9050E-014
1080 5.6032E~-04
JOINT Mif
j059 ~1.@B806E-0i
iose ~1i.8383E-01
ieg4 8.9037E-02
ies8s ~2.41i27E-01
ILEMENT ID ig4
LAD COND i
JOINT &ii
ie49 ~-2.0523%7E~-01
ii74 ~-3.04469E-014
1059 4.3064E-01
ies0 7.578%9E~014
JOINT Mii
1049 1 .7014E-04
1471 1 .8088E-01
1059 -5.83i4E-02
iose -8.6273E-02
LEMENT IR 155
LAl COND i
IDINT 514
1171 4.46%4E-01
1055 6.2%906E-04
10569 i 44467E-014
1062 ~i. L409E+00
IQINT Mii
1175 9. 5354E~02
f038 ~4.1i233kE-é8
1060 ~6. 6002E-01
ies62 4. 4523E-01
LEMENT 1D 156
AL COND i
OINT 814
1049 -4 8BBVE-04
iohe ~3.3328%E-01
1171 2. 591i0E-@i

1055 & . B1{7BE-04

0 FALLO

MERNT & LR [E
Ha22 Hig
~3.6130E-01 ~7. 4944E-02
-9 .28985E-02 ~-2.8954E-02
1 .27460E~01 ~1. BBE4E-014
-4 1638E~-@1{ 5.3037E-04
sz sie
9.59929E-03 7 .@35RE-02
2.7709E-01 9 .7R245E-01
i . 0797E~04i ~-5.8B4@6E-04
2.2480E-61 3.4274E-01
M2z Mig
i1.3180E~-01 -1 8i78E-07
~3.4742E-01 &2 . 41707E-02
-1 . 3370E~01 ~1. 9445E-@3
4. 1734iE-04i -1 054BE-24
522 8i2
~1.0288E+00 §.2590E-01
~B.0636E-01 & F998BE~-01
-4 35@RE-01 7 .48BiE-0R2
-3.0430E-02 R .1422E-014
Mea Mia
1.7826E-04 S.110BE-@R2
i.3494E-04 2.8i83E-0R
=1 . 339RE-0i -3 . 4427E-0R
~2.61i7iE~01 -1 .8786E-0i
sea sig
7.40346E-01 1.06792E+00
7.4845E-01 2.2248E-94
1 .9304E~01 -8.94046E~-02
-2 . B754E+00 i B2O7PE+00
Haea Mia
1. 24BIE-21 -1 . 324%9E-02
-1 .52946E~@1 3. 4B%4E-02
~9.2393E~@4 -7 B8050E-03
1.0882E-91 5.4199E-02
saa gig
-6 .79FPE-02 3. 4893E-01
4 . 0046E-01 3. 141i7E-014
~3.2289E-01 5.70461iE-01
7. iBB3E-01 7V . 2330E~9%

LB

FROGRAM: 54F9@/FILE :

Mmax

LBETIE-BY
.7O78E-02 -
.3934E-01
P AG3E-01

Fmax

.@35iE~014
.45 54E+00
.B435E~01
.7415E-01

Mmax

L33L7E-04
.BR546E-01
.PeSRE~92
.3385E-01

Fmax

.4286E-0@2
.DABAE-Q]
LA256E~-01
.1E834E-04

Mimax

.2547E~-21
.9427E~014
.3485E-0R
.BER3E-e2

Fmax

. 8828E+00
ARLIE-04
CiSEs5E-01 -
LE2i75E-01

Mmax

L 2Y8PE-04
.ies8E~03
.2350KE-01
LG5iRE-01

Fmax

.A529E-01
.&eBEE-01
CHGPBRE-QL -
.399PE+00

Hmin

.B3IPE~01
.0403E-01
.O244E-04
.1638BE-01

Fmin

LAPS6E~-02
LO6AEE~0S
.BL77E-04
L@97iE-02

Mmin

.@P43E-@14
.A4871E-04
L3720
LOA7B81E-614

Fmin

.E89IE+0Q
.BLGPE+Q0
.HAPIE~-0L
.AB7RE-0R

Mmin

CBRYBE-04
L2L1TG7E-01
LHB7SE-04
.Bi4iE~01

Fmin

.9548E~014
LHB4LE~-@14
.b6BEE~-01
. AGA6E+Q0

Mmin

.@273E~02
G10PE~04
.He445E-01
LAB3RE-O1

Fmin

LQBLGE~-¢1
.A3468BE-01
L2361E-01
.93e3E~-0R

FAGE 39
rodag. F4F

ANGLE
~i4.3%
~29 .88
~&0 .26

.03

ANGLE
35.7¢
49 .37
~33 .65
31 .94
ANGLE
~B3 . 4%
3.46¢
-.44
~8i.1i@

ANGLE
26 .89
36 . @4
7.346
14 .26
ANGLE
47 .27
235 .42
~a27 . Qb
~32. A7

ANGLE
48 .87
ae. 91
~7& .05
e - b
ANGLE
~45F .91
~§13.44
~B6 .73
19.35

ANGL.E
5%.8%
79 .64
27.79
46 .78



JNIVERSIDALE DE $SA0 FAULD

S iHTE L ELEMWMERNT F

ELEMENT ID 156

JOINT Mid Mz
1949 2 .339BE-01 2. 54693E~04
i05¢ § . 7i92E-@1i 3.95{4E-01
1174 1. 6443E-0f 2 3i73E-0%
1935 ~7 . 9144E-02 ~P . 12R4E-04

ELEMENT ID 137

LOAD COWD i

SOINT 611 see
1147 -2.4953E+00 5. 243PE-04
ii1i -2 9262E+00 ~8.9945E-04
1414 ~2 8603E+00 ~i . 9042E-01
1112 -3 Q654E+00 ~8.8344E-01

JOIKNT Mii Hae
1147 -5 3Q24E-02 -2.3406E-04
1141 ~2.4402E-01 5.5477E-0p
iii4 -4 3898BE~01 4§ .7443E-01
1112 7 .3896E-@L 2.9347E-04

ELEMENT ID i58

LOADL CORND I e e
JOINT 5ii s2z2
1108 -2.4895E+00 3 .8534E+00
1110 ~4 . 0B05E+00 ~i 2iPPE+0Q
1147 -2 4612E+00 4.9402E-04
1111 -2 . 9478BE+00 ~46 . 6ABVE-@1
IQINT ML Mee
1ie8 5. 2Si7E-01 -i S5544E-0p
1119 -9 G1i4E-01 5 1473F-02
1147 -4 A543E+00 -8 4045E-02
iiif 2. 1477E+00 -8B . PS04E-02
LEMENT 1D 159

0AD COND i

DINT 514 sge
1145 - 7480E+00 1 2090E-01
1147 -4 77%BE+Q0 8. 2405E-9R
1116 ~1.7140E+00 1{.0400E-04
1114 ~1 7214E+00 8 P39BE-02
OINT Mii Mea
1145 -5 9BORE~0L ~5. 04RVE-92
1447 -7 6004E-01 ~4 4364E~01
fiié 4. 2354E-0i 8.0447E-04
1414 -4 3388E-01 1.4197E~04
EHMENT ID 140

JAD CORD i

JINT 811 s2e
L1046 1. 9144E4+00 £ 0359E+00
198 -2 40RNE+R0 -1 RORGE-04
445 -1 7S0VE+0 i 49SVE-Qf

147

ORCES

fH7 SIS e 440 e L 10 pare 00 e Sass i e P . S st $200 s ews eep pore

Miz
-~ . 0055E~0p2
~& . 198BsE~08
-2 . ?555E-0R
~8.303RE~0R

PSR M UL ik N St MS51 Lodh il nres et IS GAi4 beee PG AatS BAA mbvn vaeY AN et it ety e

LR LT T S L4044 e €000 G0 Sar P s G400 444 108 B Rt ik s B ke woap Dot

si@

2. 4257E+00
B.1i77E~014
2. 6581E~014
-1 .3407E+00
Mig
i.463P4E~04
2.4487E-014
1.4879E-014
2.3884E-64

T S SIS TR it S afe tran s LA ot AP 0P KR Sk bt 2 AL FRSS Homd more oee vmas

00 TS 4000 4044 whed Ee0 Crnn SRS o ween Pam mm

siz

2. 6687E+00
i.9905E~02
6. LO54E -G
~2.33L3E+00
Mig
9.974i8E~04
7.4142E~04
~8.2380E-02
6. 177RE~014

FI RIS U5 T M08 LAt Lt 05 i s B ee 08 i B e Bead e 08 B e et st

ST T AR 1000 L) frar b S0 L fhre ere e 00 L4t Avee e B S48 ey Pare eSS Bieb 0k i

sig2
?.B377E-@4
2.0729E-04
8.5384E~01
i 3515E-01
Mie

i 1i64E-01
2. 3195E~014
~7 .913BE-0p
i.8444E~0R

TR T SIS S1mt ey SRk EAAS dhn iy Teee e R S44k e PARS AR BRSS ek bR e SR bie pers saer

T BALL SAI N1 e ekt ik e Bant 8% Bnd nrt Bt st NBAA ek ere S BG4 S vree Saan sone 280

8ie
1. 4085E+00
1.7350iE-014
2.8387E~-0p2

~2.3528E400 ~1 . 9747E4+00 ~i.56469E+00

FROGRAM : SAF9@/FILE .

Mma
2. 4858F-01
4 Li22E-04
2.4847E-01
3.9288E-¢R

Fmax
1.8732E+00
.5 440E-01
LGA4RE~0 1
CAG9LE-94

Mmax
.BEH99E-0R

LO730E-01 -

4
i

2.0548E~01
8. 4880E~-01

Fmax

i

N~ bO o=

.2i2iE+00
LOB8O5E-0 1
.B446BE~D

Minax
29E5E-@4
LAS3RE-24
.FOP9E-0R
.37 3E+00

Fmax
LP7HEE~B 4
.OS4GE-0 1
CA4RAE -G
.2466E~-p2

Mmax
.B745E~08

i
PRWRN Oh e

- EORGE~Q1
L6ETAE-Q 4

Fmax

2.4845E+00 -

~i.0803E-01
§.6999E-01
-9 Bi5VE-01

.Be246E+00 -

.345BE-01 -

e -

Mmin

.2235E~-84
IIBAE-@
.GHO3IPE-04
aG2igE-o1

Fmin

. 842RPE+00
C211RPE+00
.8865E+00
7ORTE+00

tfmin

.31468BE~014
L S545E-01
.7333E-@1
LBPE3E~¢4

Fmin

.638B7E+00
.QBOLE+QD
L9752E+00
.AL73E+00

Mmin

.1993E-04
. 3448E+00
. A06BE+00
LARL7E-04

Fmin

-1447E+00
.7PB7E+00
. @492E+00
73158490

Mmin

Ci99eE-01
L87i6E-0i4
RTTEE~01
. 3445014

Fmin

L 3AE2E+00
L ELABE+ 0O
TIIBE+09
C3A0PE+00

FAGE 4@
rodag, F4F

ANGLE
~3% .89
~73.48
~-70.03
~23. 64

ANGLE
-1
70.65
84.37
~&4 .57
ANGLE
30.34
4. 48
77 .00
23.56

ANGLE
7¢.414
89.40
79,48
~58.14
ANGLE
30.97
6. 04
~-86& .54
i4.4%9

ANGLE
&7 .82
83.71
68 .39
85.74
ANGLE
78.91
61 .29
~78.72
88.23

ANGLE
e85
85.99
89,146
-9 .60



INIVERSIDALE DE SAD FAULO
SHELL ELEMENT FORCES
ELEMENT IR £60 = r— oo
JOINT Mi4 Haa Mi2
1106 ~5. 5034E~-01 4. 4730E-01 4.7422E-02
1108 -5 {BEYE-01 -2 486iE-01 2.7473E-01
£445 ~5. 4F14E~08 ~5 4594E-81 2.8010E-01
1147 -3 BARRE~@L 2.6459E-01 2.1784E-01
ELEMENT ID  £6§ —= o o
LLOAD COND £ o e e
JOINT 514 s2g 512
1143 -9 2282E-04 i .54BPE-0% i.1i162E+00
1145 -9 3741E-05 8 3346E-02 4.R0B3E-01
1948 ~2.PRYFE+00 ~2 S3VEE-0L 9.9047E-01
1146 -2 RELVE+OQ ~3.5i49E-01 2.5B859E~01
JOINT Mi Maa Mi2
1143 -3 5205E-91 ~i. 0P4SE+00 3.3983E-0P
1145 -1 B396E~01 -9 B4L7E-02 ~3.7BB4E-02
1448 6.7414E-05 2.2107E+00 -4 2i95E-04
1136 -4 8854E-01 &6.3444E-01 -1i.9161E-01
ILEMENT ID 468 ——m=sm—rm e o m
.0AD CONE £
JOINT 514 sa si2
£104 -2.0073E+00 9.7204E-01 2.5941E-01
1106 -R.ROVAE+G0 B.958iE-041 3.2383E-01
1143 -9 L474E-04 1 .5894E-01 ~2.33R6E-04
1145 ~i . QIS8E+00 -1 S881E-01 -2 .3803E-01
JOINT Mg Hae hig
1104 2.7033E-01 3.3487E-02 1. 432iE-01
1106 ~7 .8944E-0 ~1.7Li30E-02 1i.4453E-0R
1143 7 BR32E-01 9.4134E-01 -4 .BY7RE-0R2
1145 -7 BI53E-0L -7 6596E-01 5.6334E~02
LEMENT ID  £43 = o o i ot
DAD COND e
IDINT 514 See sig
1104 ~1.3047E-0%1 ~7.3905E-01 ~5.4491E-01
1143 ~1.3047E~041 ~7.3905E-01 ~5.4491E-0]
1403 ~1.3047E-01 ~7.3905E~81 -%5.4491E-01
£103 -1 .3047E-01 ~7 .3905E-01 -5.449iE~01
OINT M4 Mae Mi
1104 1. 4063E+00 1. RVATE+00 9.R477E-0i
1143 1.4063E+00 §.B7ATE+00 9 .R4VVE-01
1103 1. 4043E+09 1 E749E+00 9. 2477E-01
1103  §.4043E+00 1. 2749E+0Q 9. R47VE-01
LEMENT ID  £64 s oo
OADl COND T —
OINT 544 see 81
1445 ~1. @REPE+QO -4 37R4E~D1 4. 4485E-03
1103 ~6.4459E-01 B.4974E-01 7. 1501iE-02
1163 ~2.0034E+00 ~1i . Q081E+00 -4 SR6RE~01

1349 -1 . 6994E+00 1 7H9LE-01 -6 .iF33E-04

=GN0

i
b T Y

Bk e e

fomen

FROGRAM : SAF?Q/FILE :rodag. FAF

Mmax

LB375E-01
iB&4E-22
.374RE~01
L3277E~-01 -

Fmax

cGaeeE~ef -
.3447E-01%
CI7O7E~-@41
LL&BPE-91

Mmax

.GO50E-81
.B7R5E~-02
.2203E+09
.A363E-01 -

Fmax

.P4446E~Q1
.370RE~01
@7 38E-04
.BSI9E-01

Mmax

.S355E~014
.&859E~0R
.HEPEE-@1
.1488E-01

Fmax

.BY35E-@1 -
.B935E-91
.8P35E~01
L BY35E~014

Mmax

.24F7E+00
.BEPTETGG
.26F7E+00
.EHP7E+0@

Fmax

L3781iE-94 -
LG31i7E-04
.EPQLE~@4
Ci1E58SE-02

Mmin
.54BOE-01
.9564E-014
L9TA3E~01
LG041E~94

Fmin
. b6E36E+00
.0885E+00
.5409E+00
.30LZE+9

min
.@P4iE+QQ
L9PE7E-O1
. HAELIE~-2d
L A239E-014

Fmin
.QPPBE+0Q
CE2ABLE+ Q0
. HO3PE-@14
.B7P4E+00

Mmin
.97 34E~02
LB973E-~01
CEHAETOE~G
L BVLPE~D 4

Fmin
.958%E+0Q
.O589E+00
.e589E+00
.QLBPE+00

Hmin
LiiB3E-04
ALGB3E-04
CAAB3E-01
LIEBRE-]

Fmin
.@2E6PE+00
. 5Q00E-014
LA8e5Eyee
.Pi468BE+00

FAGE

ANGLE
84.53
37 .24
45 .14
73.1¢

ANGLE
37 .88
7¢.25
&7 .44
82.45
ANGLE
2,462
~&8 . 5@
-85 .48
~7%.88

ANGLE
85.048
8e.7%
~-78.23
~75.04
ANGLE
e7.e2
B8.93
-&9 . G7
48 .94

ANGLE
-39 .41
-390 .44
~30 .41
~30. 41

ANGILE

42 .97

42.97

42 . 97

4 .97

ANGLE
-39 .57
N2
~68 . 47
-7¢ .53



INTVERSIDADE DE 540 PAULD

SHEHMEEE B EE B EE BORIEE S
ELEMENT ID  £64 ===
JOINT Mii Mae Mi2
1141 ~4.9034E~05 ~2.7i94E~01 4. 4421E-02
1103 1. .5495E+00 5.2644E-01 2.5448E-01
1163 5.4161E~01 1.900VE+0@ -2.P380E-02
1449 4.3734E+00 2.4492E400 1.1409E-02
ELEMENT ID  £85 ~——ms e e
LOAD COND § e
JOINT 511 528 518
1406 ~5.9157E-04 4. (1iViE-@5 5.4778E-04
1101 ~1.4167E-0L 1.1244E+00 2. 4435E-0%
(141 -1 0957E+00 ~4 SOOSE-QL ~2.BB71E-01
1103 -6.107RE-01 1. 2R3RE+Ge ~2.7410E-01
JOINT Mg 4 Mae Mi2
1100 ~1.5070E-01 ~6.4R43E~01 2.BYRZE-04
1101 ~4.6274E-04 ~4. 1132E-01 4.1753E-04
1141 2.7634E-01 7.9580E-01 ~4.304RE-02
1108 7.Q404E-0f ~4.i923E-0f 1.4113E-0f
Ny ¥ R e —
DA COND e e
JOINT 811 528 si2
1096 ~4.2489E-01 ~1.3754E+00 8. 3(84E-01
1098 5 92H4E-@L -7 BYO0E~02 -1i.44664E-01
1100 2.9340E-@1 ~1.0143E+00 5.70A9E-01
1104 ~4 93BHE~02 -2.8404E-01 -4 . 7542E-02
JOINT Wi 4 HEE Mi@
1096 -2.B4R9E~01 —1.101i9E+00 -2 D4618E-01
1098 ~-2.6857E-01 ~9.8718E-0i ~2.4547E-01
1100 -2.0349E-02 ~6.4939E-01 -1, B363E~01
§104 ~2.7406E-01 ~5.5724E-01 -7.6593E-02 -
T 4 R N e —
DAD COND £ e
OINT 514 sep sia
1080 ~3.9443E-01 -1.5478E+00 1. 4592E-01
1678 4.1iBi9E-~01 -i. 01iB82E+@Q -i.2000E+00
1096 2.04B0E-@1 ~-{ 72%54E+00 1 88{iE-04
1098 -4 313BE~01 -4 .7R204iE+00 -7 . SiYRE-04
OINT Mt Mg Mig
1080 2.325(E-01 5. 4498E-01i -5.6329E-02
1078 2.0383E-01 ~4.8918E~01 -4 57R4E-01
1096 ~4 . 96IFE~0L -4, 4A5BGE-Q1 ~3.9417E~04
1098 ~9.111PE~0f ~i. QPB4E+G0 -4 . 1392E-01
LEMENT TI  £88 o o oo s e
DAD COND T —
DINT 514 sag 512

ies5 -2, iRB&E-@4L
1876 ~6 G9GTE~01 -2.6RP5YE+00 —~i . 253iE+00
iege

1978 -3, 1335E+00 -9.0336E-01

-8 . 35%LE-01

~1 . 1946iE+0¢ -3 2200E-04 -

-4 2YECE-01 -1 7i83E+00 2.745iE-62

e

i
Ll £ 8

e o L

i
m e

LY I 1

z
I

i

We

FROGRAM : SAFO/FTLE .

Mmax

.S4346E-01
.HEPEE+G0
.99iiE+00
AP IE 0O

Fmax

.SE84E-014
AZOLE+QO
L3214E-814
.2633BE+00

Mmax

.B445E-08
.@@98E-01
LO334E-91
21526048

Fmax

TIROE-QR
.2263E-04
.@73GE-01i
.PR77E-02

Mmax

.EOP7E-61
.Bii4E-01 -
CP3ZIE-0R2
D47 LE-04

Fmax

L7ERE5E-94
.O9BIE+00
CEE2PSE-01
.E6GOE-98

Mmax

LS4BRE~0
.3i0RE-@e4
.4982E~01 -
.8373E-04

Fmax

CASTIE-0L -
.PPPOE- 02
.2863E~-01 -
LE3ETE-94

Lol o 4

Mmin

.B793E-04
LAETBE-01
.A4124E~04
A7 33E+00

Fmin

.327GE~01
LB7i9E-01
.2436E+09
.G0g80E-01

Mmin

.7446BE-014
.7 307E-014
. 6BBREE-81
. 3670E-014

Fmin

.838RE+00
L PRP9E~01
.2282E+00
.F407E-014

M in

.1AGRE+00
LO7AGE+O
L997E~04
74463601

Fmin

.DEL0E+QD
.6P85E+00
.7436E+20
. @BBBE+0Q

Mmin

.BR6TE~Q4
L14638E-014
.7E224E-0@ 1
.G258E+0¢

Fmin

.EP2EE+Q0
.23TBE+QQ
L7i8FE+0@
L4461 E+00

FAGE 42
rodaa. F4F

ANGL.E
74 .73
i3.e%
-89 .04
8% .38

ANGLE

66 .24

79.45

-4 .87
-81 .68
ANGLE

24.72

93 .38

-83.4i8
7.95

ANGLE
30 .13
~44.75
20 .55
~1i.94
ANGLE

~§8.

-i4.

ANGLE

7.1i¢
~2%.55

5,04
~2% ., 85
ANGLE
~80@.09
—2b . 4a
-39 .63
~4@ .54

ANGLE
~i4. 61
-25.%4

~-19.09



INIVERSIDADE DE SA0 FAULD

SHELL ELEMENT FORCES
ELEHENT ID 468 e oo
JOINT Mid Meg Mig
1065 1.3359E-01 1.0408E+00 4. 1i43E-01
1076 1.0042E+00 ~4 D0SIE-01 -3.4044E-01
1080 2.0977E-0f &6.0733E-01 1.797SE-04
1078 ~8.4003E-03 ~4.4083E-01 -3 3138E-01
ELEMENT ID  £6% —=—=m e o
LOAD COND ot e
JOINT 514 sag 512
1065 ~1 3993E+00 2.3956E-81 4.5604E-02
1057 ~1.3353E+00 2.7944E-01 1.4471E-0f
1076 ~3.2RR4E+00 -7 S554iE-01 -6.1i556E-01
1074 ~3.2790E+00 -8.6B855E-01 ~5.7R0PE-04
JOINT Mi i Mag Mig
1065 1.24@9E-04 -6, 9573E~01 ~i.4735E-04
1057 ~1.1990E-0L 7. 0906E-0i -3.0542E-01
1076 2.2ASQE+00 1 2564E+00 ~6.5674E-81
1074 ~3.8774E-0L -2.0378E+00 -2 .6339E~01
ILEMENT ID  §70 ~— =
OAD COND £ et e
JOINT §14 sag 512
1057 4. SRA7E-OE -1 Q93BE+0¢ 4. 0845E-01
1066 B.2388E-02 -2.B669E-01 5.2B85BE-01
1074 -1 B475E+00 -1 BP16E+00 1.04B84E+00
1073 ~1 5BERE+00 ~i. 4376E+00 1 .2425E+00
JOINT Mid Mag Mi2
1057 -5.70156-01 4 . 5630E+00 4 .6054E-01
1066 B.5523E-01 5.050iE-02 1.9982E-01
1074 ~6.1503E-01 -1 7456E+00 -4 BBSFE-01
1073 1.3937E+00 4.6478E-02 ~1.9ASBE-04
LEMENT ID 474 e e
OAD CORD e
IDINT 514 seg sig
1066 -4 1182E-0L 4. 3230E-9i 7. 9928E-01
1068 ~7 .9PRLPE~Q1 -9 .5040E-01 1i.007SE+00
1073 -1 35PBE+00 1 5A50E-0i —&.2R71E~0R
1069 -1 S1B4E+00 ~4. 0643E-01 5.0300E~02
OINT Mid Hag Mi2
1066 1.0415E+00 2.9947E-01 -5 9441E-02
10468 6.7347E-0R B .5277E-01 ~i. 6i65E-0R
1073 4.P10GE-0L 5 .73B4E~01 -5.4242E-0R
1069 4.9810E-@1 ~5. BARZE-GR ~1.74865E~01
N T - B LT ———
0AD COND B e e
BINT 514 see 512
1057 ~4 7S5S7E-@L ~3.4064E-01 &.9613E-01
£473 ~4.0444E~01 ~i.4359E-01 1.QR44E+00
1066 ~R.4715E~01 ~1 . 3958E-01 5. 7958E-01
1068 -2.5999E-04 -9 .4137E~-08 9.734SE-04

N = D o

i T3 00 e

i I

~ U1 Ao

NN

FROGRAM : SAP?O/FILE .

Mmax

Ci996E+00Q
. QBQOE+0D -
Q7 33BE-014
.7 e83E-014

Frmax

.4083E-014
. PHR4E-01
LAQ04E-01
.3PH7E-01

Mmax

.GET3E-814
.@RA43IE-0]
LG7e7E+Q0
L4672E-@1 -

Fmax

TEE5E-04
LG774E-914
.31i4E~-01
.667RE~01

Minax

L6OBRE+eO
.7@F73E-Q4
. 3554E~01
CAZLTESO9

Fmax

.R455E-014
.3Y2iE-04
LHPOTE-08
LPP41IE~-04

Mmax

LR443BE+0Q
L5447 E-@4
LPLIGBE~-81
. 3647E~-04

Fmax

LPIEFE-81
.9868E-&1
.8870E~-01
.PBE3E~01

-1,
=15
=77
=4

Mmin

CG2igE-el
LAAZIE-91
L@RFVE-01
LELOVE-G1

Fmin

.A0046E+ 00
.3TL9E+00
347 4E+00
AQ7FE+0D

Mwmin

.B2B5VE~-04
.2028E-01
.2B&PE-61
.RQ789E+00¢

Fmin

RRA6ET0R
 GRORE-Q1
.P280E+¢0
7OGEOE+00

Mmin

LEH33E-01
.S8Q0E-02
.P454E+00
.8340E-08

Fmin

.B407E-84
.B820E+00
L30G3E+00
LSEGAE+Q0

Mmin

.P473E~014
.5948E-@2
LO37LE~-014
.6787E~GR

Fmin
LO7SE+00
JRETEFDO
7o43E-014
LE47E+00

FAGE 473
vodaq. F4F

ANGLE
68 . 20
-id.23
B? .97
~28. 414

ANGLE
88 .44
84.24
~74.74
-77 .30
ANGLE
~14.4@
~71.84
~-26 .52
-8 .89

ANGLE
i7.83
35.38
44,87
46 .70
ANGL.E
78.32

7,468
-29.17
~5.417

ANGLE
94 .40
42 .75
~B7 .44
85,014
ANGLE
-4 05
~B5 .05
-72.38
-ig.39

ANGLE
47 .77
a8 . &3
47 .65
47 . 41



FAGE 44
FROGRAM : BAF90/FILE : vodaq.F4F

INIVERSIDADE DE SAD FAULD

sl T Ak B et [E SN AT I ABRIRS Bkt 'S

THT AL A b 400 Sibe brde phan Sese SE P Sikm AaSE R ik b g ben SrRT P TeTE Sme Sas P

ELEMENT IDn 172

JOINT Mii HMa2 HMi2 Mmax HMmin ARNGLE
1957 -1 . 7114E-01 ~3.9644E~04 -2 . 7S5B8E~01 i 345iE-02 -5 8iE3E-0f ~3%.87
1473 7 . 89BiE~-9f & . 2959E-01 3 . S5i7BE-82 7 9V7i9E-0i 4.2 iE~814 14.83
1066 3 . GR70E+00 1 P407E+Q0 ~1 . 31i45E-0i 4. .9729E+00Q 4 4887E+00 ~73 78
1068 § . i57QE~01 -3 .3RB6E~02 ~4 94637E~0R i 307RPE-01 —4 8309L-0R ~14&.84

ELEMENT ID L7 3 o s e i et s sttt

LOALD COND B e o e e s o

JOINT 541 sa2 SiR Fmax Fmin ANGLE
£068 ~6 . 1648BE-01 -4 04346E-01 . 1473E-81 ~3 S54iBE-01 ~&.6841iE~01 &6 36
1067 -4 9839E-0f ~2.5434E-02 1.1i%78BE+00 9. 1i975E-0i ~i. 4434E+00 he.77
1069 1 .0536E+00 9 .9Bi3E-@2 1. 4484E-02 i .0538E+00 9. 9593508 .87
167@ 1. i598E+0@ 4. .71i07E-0i 1.174BE+00 2. @3946E+00 ~4 0BROE-01 36.83

JOINT Mii Ma2 Mig Mm:ax Mmin ANGLE
148 1 37469E+00 7. 4i584E-QL 7 RSVVE-QP i . 3BA7E+QQ 7. Q799E-01 .19
1947 —1 . 8744E400 ~4 47410E-01 3 .9874E-01 ~2 . BARGE~@L ~%1.4353E+00 &8 .63
1069 -3.5880E-03 -5 7358BE-01 1 33{4E~01i 2.58Y7E-0P -4 0535E-04 i2.48
1079 1.0GG3E+00 5. 34iBE-@1 4.7934E-01 {.3408E+00 2. 5065E-0% 36.78
CLEMENT IR 174 o st e e e e
-0AL COND B et st et e e
JOINT 44 ges 5ig Fmax Frmin ANGLE
1173 ~2.3086E+00 -1 46995E~01 -3 .88R4E-01 -1i.01865E~01 ~2.3749E+00 -3¢ .92
1053 ~1.1084E+00 4§ RY7OE+00 4.1iS27E-04 1. 4453E+00 -i . 2567E+00 74 4%
10468 -4 2424E-¢1 -5 8783E-62 ~1.i327E~01 ~R.45R4E~0R ~4 S5450E~0{ -74 .10
1067 -2 109PE-01L 4.7205E-01 i . 9453E-04 4,9944E~01 ~9 2BBIE-OL 82 . e7
JOINT Mii Hae Mig Mmax Mmin ANGLE
1173 -2.9046%E-028 5.0784E-01 -3 .33PPE-02 5.0992E-0Qi ~3.416R7E-0P ~86 .47
1053 ~P.9481iE-01 4.95i9F-Q8 7 .7Pi4E-0p 5. 5041E-92 -3 1i33E-01 77,92
1068 1 .0964E-01 2.77i3E-04 1 . 3243E-Qi 2. 4P9FE-04i 7 . .378RE~-02 D& 99
19047 4 . D632E-02 3 .9793E-01 L. 7ip7FE~-0P2 3.99BiE-9L 46.475RE~-02 87 .04
LEMENT IDn L75E rrmimr  to  t  m  e
040 COND B e e
OINT 544 S22 Sig Fmax Fmin ANGLE
1052 ~1 4400E+00 -4 .9R244E-01 5.7457E-01 ~3.8093E-81 —1i 75i7E+00 54%.52
1053 -1 . 3@24E+00 -2 AL{B4iE-~0i 1 124BE+00 4 .7374E-0i -2.04i74iE+00 57 .40
1057 ~5.2688E-0L ~3. 9937E~@L &.9482E-01 £.3881E~01 ~i.1429E+00 A7 &1
1873 ~3.46346E~01 2.1693E~04 1. 4373E+00 4§ . 4000E+00 ~4i . 5294E+00 59 .54
QINT Mid M2z Mig Mmax HMmin ANGLE
1052 ~3.8994E-01 ~7.4464E-04 ~1 Q737E-0i ~3.614BE-01 ~7.9509E-04 ~i4. 84
1033 2. 3877E-@1 ~i H47iE-0i 1 3926E-0i 2.7744E-0i -2 Qi38E-0% i7.78
1057 ~6 2349E~03 1.4946E-01 ~{ {7iBE-Qi £.0534E-0i ~7.4§i34E-00 -&4i . @R
1173 4.1i890E-01 4. 04640E-02 £.i884E-01 &.9RP40E-01 —3 . P854E~02 i8.54
L S B T ———

OAL} CORD I e e e

DINT 5ii s5e2p 5iP Fmax Fmin ANGLE
1131 ~4 . 9449E+00 ~5 44386E-01 -2 . 8595E+0¢ 8.47935-04 ~& . 354PE+00 -43 . 72
L1129 -4 .7074E+00 2 i799E-01 -8 .5545E+00 1 .30346E+00 -5 . 7930E+00 &, 98
IBIE 3 .05R6E-¢1 1. 084PE+00 -1 881iRPE-01{ 1i.1279E+00 2.6224E~014 -FF AR
(748 ~9 . P4R4E-02 -2 . 4379E-01 ~3.9733F-014 2. 2453601 -5 8724E~01 -39 .56



INIVERSIDADE IE $A0 FAULD

SHELL ELEMENT FORCES
ELEMENT ID  4Fé e e
JOINT Mig Kea Mig
1131 3.1049E+00 7.81i97E+00 -2 46310E-01
1129 2.444BE+00 5.8929E+00 ~4.1684E-01
1818 ~1. 48BBE+00 -3.1107E~0f -7 7597E-04
1718  2.4474E-01 ~5.7359E-01 ~f S42({E+00
ELEMENT ID 477 s e
LOAD COND o
JOINT 514 se2 818
1129 -2.0832E+00 -1 8R43E~01 ~i.4605E+60
1127 -2.0B3RE+00 ~i BR43E-01 ~i . A4405E+00
i718 -2 0B32E+00 ~1.8243E~-01 ~1.4605E+00
1748 ~2.0832E+00 ~1.82463E-01 ~{.4405E+00
JOINT M4 Hee HMi2
$489 ~1. G003E+00 1. BAIVE+00 -1 131i9E+00
1487 -1 0GQ@3E+00 4. .861i7E+00 -~ 1319E+00
1748 -1.0003E+00 1. B4iFE+00 —~i. 13i9E+00
1748 ~1.0003E+00 1 B&IVE+00 ~i. 4{3i9E+00
ELEMENT ID  £78 me oo e
.0ATI COND S
JOINT 814 seg 51
1427 -2 6259E+00 -6 4980E~G1 ~{ . 8459E+00
$585 ~2. 656BE+Q0 ~7 ABS9E-01 -1 0040E+00
1748 ~1 . 17@3E-01 -3.984iE-0{ -1 .90P8E+00
1618 1. S850E-01 5. 1999E-0f ~i BHS4E+00
IDINT M1i M22 Mi2
1427  5.2B6BE-0S 4 B9VSE+Q0 -i PEDBE+0G
1185 1.31i39E+00 5.0278E+00 ~2. 1944E-01
1748 9.8144E~0R 1.9874E-01 ~5.3583E-01
1618 1.5348E-01 ~5.144BE-01 ~i.0571E+00
LEMENT ID 479 ~—eooo
DAD COND I T -
OINT 5114 sep 82
(185 -1 2948E+00 1. 14675E-01 -i.46572E+00
SRR ~1 . 2968E+@0 1.1675E-01 -1 457PE+00
1618 -1 P9EBE+00 1.1475E~01 ~i . A5VRE+00
1658 -1 2946BE+00 1. §675E-01 -i . 457PE+00
DINT Mii Mee Mi2
1185 ~1.0440E+00 1.3401E+00 ~4. Q404E~01
Li22 -1 0440E+00 1. 3401E+00 -4 . 0404E-01
1618 ~1. 0440E+00 1.3401E+00 -6 . 0404E-01
1618 ~1.0440E+00 1.3401E490 ~6.0404E-01
EMENT TD 480 oo
JAIl COND e
MNT 514 sae 512
422 -1 293RE+00 2. 3633E-01 ~i.478RE+00
ARL -1 6075E+00 8. 10461E-01 ~i.2412E+00
618 ~4 345RE-02 ~i K A759E-01 -1 854BE+60

DEQIE~0R2 ~i 8Bi3E~0i ~1.795PE+00

EiRE -5

N3 LR N

NS WemN W o0

I bk

[N A Y

ok o) e

FROGRAM : SAF90/FYILE .

Mmax

-8343E+09
.9429E+00
.41i80E-02
.AG04E+00 -

Frax

LQPI0E-04
L@PSEOE~014
.9P50E-01
.OPLOE~91

Mmaox

L2GG3E+Q0
.2553E+00 -
.RSG3E+00
LeOE3E+00

Fmax

.SOBSE-01
.4950E-04
.6503E+00 -
.2343E+00

Mmax

LEBLIE+00
.@4Q7E+OQ
.BEALE~@]
.2899E~34 -

Fmas

.2116E+00 -
L2L16E+00
CmLi&E+BE
.21 16E+00

Mmax

. ABAAE+0D
. AB44E4+00
.4844E+00
-4B844E+20 -

Fmax

-3158E+00
.AG30E~0R
7594E+00Q
LT ALEY00

-

Mmin

.OFORE+Q0
.41i43E+00
LB745E+00
T7PRE+00

Fmin

.B753E+00
.B753E+00
B753E4+00
.BPG3E+00

Mmin

LBPBPE+Q0
. 393PE+90
. 3939E+00
LIPIPE+GO

Fmin

T316E+00
CAGTBE+e0
.1458E+00
. INGBE+99

timin

.3922E~014
.3010E+00
.BP7AE-04
.289RE+ 00

Fmin

L3P17E+00Q
.3FL7E+00
L3PLTEYGO
LEPI7E+00

Fmin

.1884E+00
.1884E+¢0
.1884E+00
.i8B4E+00

Fmin

C37R7E+QQ
=
-1
-3

SGL127E+9Q
PHOLE+00
PL83E+00

FAGE 45
rodag. F4F

ANGLE
~8& . 82
~83. 14
~-43.6@
~37 .44

ANGLE
~-44 .93
~&i . &3
~41 .53
~61.53

ANGLE
-79 .83
-7@.83
~79 .83
~-7¢.83

ANGLE
-39 .08
«65 .58
~42 839
~47 .74

ANGLE
~73.114
-84 .63
~47 . 68
~34.823

ANGL.E
-346 .55
~56 . 5%
~ab . 35
~36 .55

ANGLE
«7& .56
~7& .54
R - T
-74 .58

ANGLE
-37 .85
gt 3C
~44 80
~43.94



INIVERSIDADE I Sa0 FaAULO

SHGIFE J b ELEMWEHNRNT FORGCES
ELEMENT ID 1B@ e o
JOINT Mii mMaz Miz
1122 7 BA3RE-0L 3. 6B7PE+00 -3 4498E-01
ii2i 6.4305E-01 2.7232E+00 1.0537E-01
1618 -2 7853E-01 5.0500E-02 B 3732E-02
1318 -1 94i34E-01 ~4.i250E-0i ~2. 74R2iE-01
ELEMENT ID LB oo it
LOAD CORID e
JOINT G514 see SR
ii2t ~{ QLi70E+00 -4 5055E-01 —-i . 5449E+00
1163 -1 @1i70E+00 ~4 S50S5E-0L ~f.S5445E+00
1518 ~1 . Q4i70E+00 -4 5055E-0f -1 5449E+00
1348 ~1i @Ii70E+00 ~4 SO55E-01 ~i. S449E+00
HJOINT Mil Maa iz
1124 ~3.708RE-04 9.4999E-0f ~i.70@iE-01
1163 -3 .7082E-01 9.4999E-01 ~{.7@@iE-0{
1518 -3.708BRE-01 9. 4999E-04 ~i.70@iE~0%i
1518 ~-3.708BR2E~-01 9. 4999E-01 -1 . 700iE-0i
tLEMENT ID 1BE o o e e
OA0 COND A o e s e
JOINT 8i4 sg2e gig
1163 ~2.0488E+00 ~3 5%544E~01 —1.431iiE+0@
1149 ~2.2B6QE+00 i 1444E+00 ~i . S390E+00
1548 1 7404E-02 5. 5475E-02 -1 3043E+00Q
1418 -1 @1464E-01 -3 4046E~01 ~i . 999RE+0Q
JOINT Mii Mag Mie
11463 4 4454E-08 3.00L3E+00 ~i . Ri&65E-0%
1119 1 .468iRE+G0 1. .1583E+00 1 0S52iE-0f
1518 1 R6E4AE-01L ~6. FE44E-02 1. 7479E-04
1418 3. 3547E-02 ~i 4R8QE-0i -P.BAV3E-04
LEMENT ID L83 e
UAD COND L o e e
OINT 514 sae sig
1119 ~1 140G4E+00 -4 4304E-01 —~i. 9335E+00
1148 -1, i604E+00 -46.4306E-01 ~{ . 9335E+00
1418 ~1 . 1604E+@Q ~& 43Q4E-01 ~1. 9335E+00
1418 -1 . 1604E+00 ~4 4304E-01 —~i . 9335E+00
OINT Mii Maea Mi2
1119 6.6100E~91 7 B479E-04 ~3. 5BIiSE~-04
1118 6.6100E-01 7 846V9E-04 -3 S8i8E-04
1418 &6 .46100E-01 7 .B479E~01 ~3.584{BE-0f
1418 &6.61Q0E-01 7.8479E-01 ~3. 58i8E-01
LEMENT I LB e e e e e e
DAD COND L e e e e e e
JINT &1ii s2e Sig

1118 ~2.4943E+00 —i 0884E+0Q ~i S003E+00
L1166 -2 B3BIE+00 -2 i8I9E-04 ~i 247BE+00
L4418 ~1 3594E-01 ~4. 4B@3E~01 ~{ . 4657E+00
1318 1.4B7iE-0R 4.4779E-0f ~1i.i954E+00

1 lisilaalre]

s [ oo (0 [ o o W e =g o G N A N0

Ll S AR

FROGRAM : BAFSO/FILE .

Mmax

LOT7IGE+00
.72B&E+@0
.Q583E~02
.2537E~-03

Fmax

.3884E-04
. 3BBAE~04
.3884E-01
. 3884E-04

Mmas

ZL052E-01,
7iGEE~@es
.7i52E-01
iGRE-0f

Fmax

.3558E-014
.GiQIE-0R
.3427E+00 -
7816E+00Q

Mmax

@e7iE+00
FGLAE+OO
.E2898E~04
.A343E-01

Fmax

.Q4BPE+00
.O489E+00
.Q489E+00
.B4B9E+00

Mmax

.O875E+00
.@875E+00
.@B75E+00
.@B7ZE+00

Fmax

L4E39E-@1
.7807E-@1
.i82¢E+ree -
.ER38E+09

Mmin

.78466E-04
L3773E-014
.F861E~01]
LPPERE-04

Fmin

.3063E+0G
L3063E+Q0
. 3Q431E+00
.AREIEFE G

Mmin

.PE2346E-01
.7236E-01
C9236E-014
LPRBHE-01

Fmin

.Q39BE+OQ
LBU73E+00
LETOLE+0D
.2E39E+00

Mimin

.OBEPE-@4
Li322E+00
LZ196E~04
.ae7iE~01

Fmin

.B324E+00
.8524AE+00
.8524E+00
CBI24E+0e

fimin

L6BR3E-04
. 6023E-01
.6O23E-01
L HOR3E-01

Fmin

T EAQE+00
.BE2F4E+00
LFEEFE+0
L1467 5E+00Q

FAGE 44
riodag. FAF

ANGLE
-82 .94
87 .14
76.51
~-34 .02

ANGLE
~59.19
~09 .19
~5@.19
-59.49

ANGLE
-82.78
~82.78
-82.78
~82.78

ANGLE
~58.78
-359. 46
-45 A2
-43.829

ANGILE
~87 .26

ie. .85

39 .34
~3&.40

ANGLE
~-48 .81
-48 .81
~48 .84
-48 .84

ANGLE
-4% 98
~49 .98
-49 .98
~-49 98

ANGLE
~G5 &b
~64 . 44
~4

-43.

39



JNIVERSIDADE DE SAD PAULO

S HINE Al L 2 il 1B
ELEMENT ID 184
JOINT Mii

11i8 ~1 . 05iBE-01
iiié 2.8389E-01
1418 -3 .74633E-01
1318 4 .9574E-02

ELEMENT ID i85
L.0AL COND i
JOINT 514
iiié -1 .208iE+00
1145 ~1 20BiE+00
1318 -1i.208iE+00
1318 ~1 208iE+00
JOINT Mit
i1ié6 -4 . 2BOTE-Q4
1115 -4 .2809E-01
1318 -4.280%E-04
1318 -4.2809E-01
ELEMENT ID 186
LOAD COND i
JOINT Sii
1115 ~1.Q577E+00
1114 -4 Q@S577E+00
1348 -1 .0577E+¢0
1348 -1 .0577E+00
JOINT Mii
11i5 -4 B4A4ARE-04
1114 -4 .8442E-01
1318 ~4.B44PE~-24
1348 -4 8442E-91
LEMENT ID 187
OAD CORD i
GINT 841
1ii4 ~-3.04i7iE+00
1142 -3 . 09346E+00
1318 -1 2i34E-041 -
1218 -1 5440E-03
OINT Mif
1144 -1 5747E~94
L1482 5. 6i53E-04
L3148 1. 1i95E-04
218 -i.0354E-91
EMENT Tn 188
JAL COND i
JINT Bid

14¢ -1 4495E+00 -

370 ~1 437BERR

iga

@bl o

4353E+00 -

i2i -1 . 4837E+ee

MENT FORCES
Mz Mig
1.3424E+00 ~2 7410E-04
1.3433E+00 ~1.2837E-04
—~1.6i85E~01 -2 B943E-01
~2.0884E-01 -4 8348E-01
geg sig
~8.9477E-08 -1 Q08BiE+00Q
~2.P477E~04 ~1.0BRBIiE+0Q
-2, PETTE~GL -1 OBRIE+0Q
~2.9677E~01 ~1 . Q88iE+00
Mz HMia2
2.4945E-01 -3, 7391iE-01
2.40465E-01 -3 . 7391iE-01
£.40463E-91 -3 . 7391iF-01
2.406GE~01 -3 7391601
sa2e sia
-2, 9195E-@1 ~8.01i35E~04
=2 . QL9T5E~05 -8 Q13BE-04
~2.Q0195E~84 -8 @135E-04
~2.0193E-01 -8 01535601
mMae Mig
i.0870E-04 -1 2008E-014
i.0870E-04 -1 .p0e8E-01
1.9870E-01 -i.2008E-04
1.087¢E-01 ~1i.2008E-01
522 gig
~6.6901E~-01 -9 0470E-04
~7.2443E-01 5 9983E-0{
=3 P50 1E-01 -1 . 3B47E+00
4.4802E-03 ~{ . 94188E-01
M2z Mia
8. 3192E~01 ~9. 1i1{46E-0p
~4.837LE-02 ~3.92R0E-02
£.3332E-02 ~{ AV7PE-04
1.3759E~04 ~2.8571E-04
SER 5i2
-2 . 2340E~01 -2, 4398E-01
~1.9047E-0L -7 7388E-02
2. 2R35E~01 ~3.80RP4E-01
=1 .76B3E~@f ~i. 93%4E-04

bbb LR O B

s

L A R

FROGRAM : SAF9Q/F ILE

Mmay

. 3P3BE+@0
L3NB7E+0O
. 3303E-94
.3349E-04

Fmax

BT I6E-Q1
LB7L6E~Q1
B7i6E-01
2716E~@4

Mmax

.8789E-01
.O78PE~014
.@789E-014
LQ7B%E-a1

Fmax

7B4iE-01 -
BOIE~Q1
7861E~-04 -
7BAIE-9]

Mmax

.3R2OVE-Q4
. 3209E-01 -
. 320FE~-94
.3209E~24

Fmax

LARELE-O
LHRE5R2E~0 1
.1333E+00
.P3IVE-04

Mimax

.4925E-014
.EAQ4AE-01
Li238BE-94
.B777E~04

Fmax

.6898E~91
.BI46PE-01
.1300E-014
CA473BE-04

-1

I
Gigm

=il
L

-1
-4

Mmin
LOLABE -0
LABSAE~91
L732LE-04
R7EE-D]

Fmin
.9321iE+00
CPB2IE+Q0
.932LE+00

.F321E+e0

Mmin

.P533BE~014

.9333E~04
.P03BE-94
.P533E-04

Fmin
.5382E+00
.H3BEE+0@
L G382E+00
.5382E+00

timin

LO7BLE-0]

L O7BiE~@4
.@7BiE-01
LR78iE-01

Fmin
.3263E+00
.BA4BAE+OQ
A497E+00
L POA5E-04

Mmin
LEGBOE-D
. 088207
489902
L337IE-04

Fmin
5¢39E+00
4422E400
.5448E+00
LAS32E+00

FAGE 47
rodaqg. F4F

ANGLE
-79. 56
-83.19
—SE. 69
~36 .97

ANGLE
—3é . 3é
~56 . 36
~ad . 36
~3& .36

ANGLE
-65,
~43 . 90
.2
-&5. 96

ANGLE
-39 .05
-59 .05
~5%.085
-39 .25

ANGIE
-78.98
~73.98
~78.98
~78.98

ANGL.E
~7i.16
79 .53
~482 .18
~45 . 45
ANGLE
~84.78
-3.44
-34.10
-56.082

ANGLE
~-78.35
~-86 . 44
~73.96
~8i .36



INIVERSIDADE DE SA0 PAULD

SHELL E L EME
ELEMENT ID
JOINT Mii
1140 -8.31i32PE~91i ~4.
1i7¢ 4 .5341iE-01 4.
11282 1 .1423E+0¢0 3.
ii2i 8. 935iE-02 2
ELEMENT LI ig%
L.0AD COND i
JOINT 5it
117¢ -7 .6948E-01 3.
ii4i -8 S207E-@4 -2.
tiadi ~4 2977E+@0 ~1i.
1163 -1 3BQLE+00 -4,
JOINT Mif
1170 -4 S5136E~01i -B.
1§41 1.7613E-01 -3,
iigdi 1. 09467E+00 2.
1143 2.8544E-01 4
ELEMENT ID ive
24D COND Iy e
JOINT 8ii
1161 ~9.3883E-04
1562 -1 0996E+GQ ~3.
1140 ~1 2943E+00 p2.
1170 -1 4A2R6E+QQ i .
JOINT Mii
1164 -6 .1965E-01 -8.
1162 ~3.0343E~01 ~1.
1149 -3 S504BE-02 -5.
iiv7e -4 33@4E~0i 2.
LEMENT ID i®4
0al COND i
DINT Sif
iié2 -4 . BL37E~@1i i
1100 -5 . 7420E-041 -1.
1i7¢ -7 9375E-01 ~1.
1144 -9.RP072E-05 -4,
DINT Mit
1162 -4.7736E~04 -9,
1100 2. 0846E-01 6.
1170  3.3449E-03 -1,
it4f -2 9528€-0i 5.
EMENT ID ige
JAD CONE i
JINT 814
Le94 2. .705iE-¢1i -3,
1895 3.Pi5&4E-04 4
Li4L ~i 3@3GE+00 -9 .
Lié2 -4 1092E+09 ~4,

N T

HMeg
B7iiE-@1
3837E-04
SE20E+00

L b6S5Q0E+00

sge
7i90E-03
7BRQE-@4
SG15E-014
RO62E~Q4

Mae
3P78E-014
387eE-01
8874E+00

.B4REE+OQ

T AP 2000 BS4 1E0E Thkm byl enee v e e Sk

see

.6RO4E-04

IFPOUHE~01
6G33E-014
P4P5E-01

Mze
S5108E-01
QAL7E+QO
L4ETE~@4
8OR&E-@1

sS2e

L313iE~04

P451iE-04
7I73E~-02
2442E-01

Haa
HH7OE~@ 4
B414E-04
FOI4E-01
FTIOE-04

HBEPE~-01

. S545E-01

LHOOSE-G1
2374E-01

FOR

2

P b

5.
e
-t
=AE

2.
Z
~FE)

2

9.

i
g
~4,

i
i
i.
a

&,
-2,

5.

G e 00

o8 E 5

i 38 T S

Mig
491 1E~-@14

L A564E-014
CFPPAE-01
L HAPPE-01

AL I L S5 srvr rre ST e O S04 vt e e s Ao 448 B dnad deee et paan ive S808 ik

RS S50 Aird vinl b1ee Hhve S BNk SS Mk e B 1404 S SS Fm ey ST e S A8 St it e

5i2
S&462E-08
H860E-0R
32893E-91
7216E~-04

Mig
4307E-914

L733RE~-01

7238E-02
3095E~-02

L T e SR Ban FAS LA WS e e Lt e BB A et e S . Sk B0 ey bree peea

Hw van i a sonn aae b db

5ig
4i77E~@4

041 1E+00

349GE~04
BE30E-¢2
Mi2

451 0E-94
LIBF7E~01 -

IGF46E~-@4

.2281E~-01

TR TSR Mt NSAS kds Sk derd SO0 NS GRS ASAD Sk mied e eeet ban SRRR B Ak TrYE M4 tons Babn BOGd

BN Buhn SAAL Bk hm et $IT S WAS 000 Stk GFHA AN REEE MR SO NS e B B H P O S8

5i2

.i32B2E-04

8545E-04

2062E-08 -

i4469E-02
Mig

145E~0R
.OBATE~@R
LQORIE-Q1
LGa2EeE-~01

S o) e b 23 005 MES feec part bere M4 a0s AHIE Lo ek e Y SSAE WA Bk i saee teme e

SEL AL o= £100 106 s B O e R S0t 044 B e e % S SRS BRML biet bupe oen vrre

gig

.Q32IE+00
COBSSE-214
.9380E+09
L1504E+00

RS RS

oD e

FROGRAM : SAFY@/FILE .

HMimax

GOOBE-@1
.GLSBE~01 -
.3PP7E+00
&7 QEEY00

Fmax

.8494E-03
.&TABE-04
.398BE-@1 -
LH3GOE-01

Mimax

L EE7QE-01
LPILEE-014
.B882E+¢0
.B&EGE+ED

Frax

.@Z44E-01
.B877E~-24
LFLi94E~-01
.930RE-014

timax

LAP7TE-04
L7210E~-01
.1400E-03
.2498E-01 -

Frmzx

L1098E-014
.B69O0E~01
.&947E-82
.i934E-01

Mmax

LbR31E-04
.OBSTE-@4
L2194E-04 -
.e3a8kE-01 -

Fmax

LO3G3E+00
LARSHE-@ 4
LL4OGBE-0L
CI39BE-014

SHi
-3,
LATRIEYQG
s

Mmin

.P844E-04
7 ER9E~-02
i244E+90
LPB44iE-62

Fmin

L7 3E9E~01
.6444E -0 5
.3iP9E+00
CASRTE+QD

Mmin

644461
LS16TE-G1
.99463E+00
LB5O7E-91

Fmin

LA79RE+OG
.BE7PE+00
.3079E+00
.4245E+00

Mimin

.E2O96E~01
.Q780E+00
CledsE-61
.PEB3E-01

Fmin

.S104E-04
.OR56E+00
.P438E-04
L260IE-04

Mmin

.Bi76E~014
LBARTE-04
.08R4E-01
L2i04E-04

Fmin
i239E+20
PES4E-01

GLEPE+QQ

FAaGE 48
rodaq. F4F

ANGLE
96,44
i7 .19
84.94
86 .34

ANGLE
83.83
=iEs Na
~83 .45
~75. 16
ANGLE
65,10
23.53
~-B% .13
87.16

ANGLE
&9 .15
95,03
-83 .08
-87.73
ARNGLE
£25.71
ii1.37
15.49
h4 .20

ANGLE
98 .24
Ge.74
-84 .37
84.14
ANGLE
9.8e
TG

34 .06
2@ .39

ANGLE
36 .33
3% .92
48 .18
53.30



INIVERSIDADE 0E SaA0 FAULO

AR E E s B B
ELEMENT ID ive
JOINT Mii
ie?4 -2 44i3PE-04
ie93 -2.7350FE~014
1161 -8 7864iE-21
ii62 ~1. 6093E~-01 -
ELEMENT ID 193
LOAD COND i
JOINT 5414
1993 ~3.6711E-04
19096 -5.94463E-01
1162 -4 .3423E-04
1100 —46 4695E-04
JOINT Mii
1095 -2 0850E~-91
1096 -2 QL7RE~0L
iié62 -4 @339E~014
iiee¢ 1 .8450E-ef
SLEMENT ID 194
-0a0 COND i
JOINT 8if
1982 2.3392E-04
1081 1. 3982E-01
1694 1 B746E-014
1093 2.e3i7E-0i
IGINT Mii
ies2 -2 9B77E-04
ie8i 4.7345E-02
1094 - GOSBE-Q4
1095 -2.972iE~014
LEMENT ID 195
DAD COND i
IDINT 8ii
1981 -3 .4049E~01
1080 -4 AR257E-@14
18995 -4 .9194E-01
1096 -4 4892E-@1
DINT Mii
19B4i 9 9375E-@R2
ie8o 2. Gi98E-62
19095 -2 . 1487E~01
1096 -1 .1397E-04
LEMENT I i%é
2AD COND i
JINT 5ii
1063 3.8617E~02
@64 -4 .2773E-014
L8z 3. 4990E-01
ieBsi B8.7280k-e2

M E

KT F

0 R

CES

S NS LS 4001 ShiD Ny Tere S1N N S04 S04 Skt bean ers P Mt G S0 B oy et e T i

M2

.G319E~01
.Pei0k-04
.6L1I8E+0Q
. 6480E-@]

TR2HIE-9R
. S6G2E~01
CPi4iE-02 -

LA T tIem TS e 1a0e ML pirk Fers S M ERLr Se S Saed TS e e PO LitE bl e b

AL dpor Prre Sae B $e BSOS Gk g hete HEM e FSA B ik i wher L4 N ASN 445 S0k e drrr

sag

LO950E~01
CLi9BRE-01
. EQLEE~92
OIS iE-@f

Hag

.B274E~01
.i4iBE+00
.B7i5E-04
.680PE-01

512

.ABOFE~04
.346P1E-01
LO255E-01
.I9BRE~04

Mig

.94&37E~02
.C455E~0R
.7 Q43BE-03
.R42PE~-04

HehL bbde Fhee S99 Mima AL SALS S04 by ey BN S EEN FRLS ARk e v PR PPEL O AR Bt b v

AU oy AT P et e S5n S0 S0 Fiee Pees 148 BLR B4 BN benh barh brbe S0 YR PR S04 by s

L AGBOE-02
.4B3RE-01
CA96PE~04
LOBUBE-01

M2

CAOULE~-04
.IB4RE-02
.3457E~014
CE2R4RE-04

CSHO7RE~04
.GQ74E~04

Mig

.b&L6E~02
L5046 E-02
COL7T7E~@R
ABLOE-02

BORE 4058 L448 it rre WM HOVE LS i Sdin Prrh braD FRRG Mt AOA RS 554 ey pree E0NS P RAD o0t Sip

S4a TS Bemt G 0 S84 Mk R BOSE Lol iR BiSh bk ey gret P TS bR S4 S anry Tree ew Mt

saz

7004E-01
LA773E-04
LIR4GE~01
.836RE~01

Maga

.4458E-02
LG0BPE~01
LA244E-01
.20B4E-01

. 446EBE-Q1
.G42iE+Q0
LOI946E+00

Mig

.Le35E-~-e3
cWBARE~GR
LI651E~@R2 ~
CA65RE-01 -

SRS arbn S0 o NN BE bded dire e S90S FLAd i e BT EPPE B K048 bat St drrr pE

S B bbb ey nr Mt sl S5 S04 iy e Tt S Kats SO Shin by o= TS S A 443 s S

sz

L3374E~02
L79BiE-Q4
.3398E~01
. 3884E-01

L3772E-@4
.3981E-04

4
i.
5
i.

FAGE

49

FROGRAM : SAF9O/FILE: rodaq. F4F

Mmax

. 332BE-~01
72ATE-014
CALGHE-01
LA4563E-01

Fmax

CERIBE-01
L 33468E~04
79i2E~04
.@BAGE~01

Mmax

L@3P4E-04
.PELIVE~OS
.9317E-01
.8450E~01

Fmasx

.B706E~-01
.31 34E-01
.B194E-01
.1 B2RE~814

Mmax

.B26OE-@1
L7ORAE-02 -
LAL33E-04
.FEAVE-D 1

Fmax

.7201iE-0R2
LO7LBE-04
.HO36E-01
. PE55E~-04

Mimax

.@79RE~0z
.a286E-01
.1397E-24
A2 60E~0R

Fmax

LOFQIE~-04 -
SL46PE~GL -
L3G993E-01

7750E-014

Mmin

AIB3E-04
F3i3E-04
.6A39E+00
.B0iiE-04

Fmin

.@OPTE+QO
.S402E+ 00
L2i30E-014
. 411 2E+00

Mmin

.B730E-04
Li47AE+00
.B734E-01
.6B@FE-914

Fmin

.B&G7E~01
. 63B4E~01
-1142E+00
.7358E-01

Mmin

.B8i148E~01
CanZiE-er
.4582E~94
L2314E~-04

Fmin

.7333E-014
. G827 6E-014
L HQ4TE+GQ
LAZPLE+00

Mmin

. 3040E 02
. 3232E-02
LA3BTE-04
.3PGeE-@4

Fmin

PIVVE~-R04
.6B73E-04
LAZ9EE-01
.BFBLE-04

ANG

-2
14

ANG
52.
44 .
55
44 .
ANG
4.
4.
!

ANG
37,
23,
36.
35,
ANG
-23.
~23 .
-,
~f

ANG
43.
34 .
4% .
47 .
ANG
i
=8

&,

@,

ANG
4.
3z
393.

2o.

LE

.89

i7

.87
v

LE
83
74
B7
83
LE
&9
38
3@

.93

LE
8i
o
ig
87
LE
83
&4
58

P4

LE
&7
i7
82
23
LE
Pe
?3
o
i2

LE
7?

.80

47
74



JNIVERSIDADLE DE SAD FAULD

ShiEE I L
ELEMENT ID i9a
JOINT Mii
1063 ~2.04L43E-01
1064 -3 1959E-61
1982 -4 3044E-01
1981 1. 4764E-01
ELEMENT ID 197
.OALI COND i
JOINT 514
1964 ~R.94697E-01
1065 ~4. 159PE~01
1681 -4 1705E-04
iego -5 3089E-@1
JOINT Mii
1264 B.4244E-014
1065 5. .5i40E-014
1¢8i -9 0@35E-9p
1989 P2 .26i5E-01
ELEMENT ID 198
-0AD COND i
JOINT 514
1055 4.74%5iE-0p
1056 ~9.8307E~0P
18463 4.2585E-04
1964 -2 Ri27E-0P
JOINT Mif
1055 4. 9755E-0pR
190356 -2.3751iE-01
104643 ~3.Bé27E~014
19464 1 QI0RE-01
LEMENT ID 199
OAD COND i
OINT 814
19546 ~4 . 414i38E-01
10357 -4 .8873E-014
19464 -4 B8580E-01 -
19063 ~5. 4942E-01
DINT Mif
1636 1.7790E-04
18357 -i. 4958E~01
1964 —1 . 169QE-0]
L@ess 4. 4@85E-01
CEMENT TD 200
AR CONG i
JINT Gii
1e%e¢ ~3.0473E-01
051 ~5.0295E~01
85T B.i744E-014

Bl 1B (i F

056 R.5446E-0R

CES

TN SURC SSAS BMAS AL fore S ia G444 b Tet tn Merm S0 minn Seet 4N mES S84 e frre e nate Sit

Mag
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COLE4E-02
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. QRPTE~08

Mig

.?5435E-014
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.PBi6E~0R
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B IS AR Lkl PTd Mk i G4 e Bete it s S04 ek bert P LR PR i pra St e so
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gee

CPOi8E-01
.B23IPE~014
L33BLE~014
.@3B7E~014

Maz

.A43BE-24
-L259E+0ee
.7PRAE-@14
.P414E~-01

5ie

.2564E~014
.253BE-014
LA706E-04
. 198BE~-04

Mig

.B929E~03
.BQ4T7E~0]
.B4ASRE~02
CAPGIE-014

AT I S SRSR ik et S0 Sl bde Sl Pher P s PO POvh Yt e b S5t S Arrk pee mam Sate

TR SN BASN SBAL fend 4na S0 B GBS et b Suad S50 400 e Pes SHeY WR B0 Sbed i Fane Peae name

L2164E-01
L U360E~04
.31 95E+00
.B46PSE~04

Mae

.450%E-04
.e227E-04i -
CQUTSE~QL -
7788E-01 -

O737E-04
071i0E-02

Mig

LQLETE-01
Q499 -84
.@S56E~91
.B747E~01

(TP TS ATRL ASR BMAL kel tres N A G444 L t1en AR BB ik mhrn e mn RS Bokd e rem e Saon

B0 Lbln brin 100 o B S04 b Bt AR 844 b et S B SOt b g S i SRS 4ot rre PrOY

LQLiGiE~-014
L ABB3E~Q1
B7GFE-04
2P3UE+00

Mag

.eLieE-0R
.47i3E-04
HOLPE-0R2
77 26E~01

512

.FOR4E-01
.41i5E-01
LSSP3E~0R
.@7R9E-04

Mia

.Q772E~04
.@5H4E~@R
CRT7BE~@4
L3L77E-0R

ST S545 Shne B4R EN st VAR Lime et TS s G4 Ghre o e VRS ML ek Spes S PR $65 St e

N R AP S040 b T O e ML Lokt S+ P o PSS dviy Srve Safn SE Bk i pore rim e At

52

Ciig4E-04
. 6018E~-04
.3849E~04 -
LOPi0E-03

sig

.6PL3E~82
.1G42E~04
F9i8E~-02
LORiRE~01

B T

i
R Y

FROGRAM: SAPSQ/FILE .

é.

Mmax
A750E-81 -4
LOE78E~02 -3
.E059E~01 -5
LILEBE~81 P

Fmax
. S6POE-0R -7
LOPLRE-OR ~f
.2329E—-04 ~8
LAA4T7E~@L -1

Mmax
CAS33E-85 P
C24G3E+08 4
.3434E-0p2 -2
.B955E-81 i

Fmax
.Q4A945E-0f -3
.QOBEE-01 -7
.3322E+00 4
CR56EE~0R ~§

Fimax
.PROOE~@L 2
LA7ESE-0R -4
CS694E~04 ~4
PRA4PE-DL 4

Fmax
.TH43E~02 -7
HITE-@L ~j,
.1859E~04 P2
ERORPE-@] ~§

4z
L3E24AE-01 4
LBTTRE~@L ~4
.3145E-01 -p
TDIAE-0L 4

Fmax
A KARE-GL -3,
LHEBRE-0R ~4 .
. A033E-014 2
.1681iE-04 8.

Mmin

LA792E-04
ARE7E~01
.BOSHAE-@1
.646G3BE~07

Fain

.3646E-04
LEIB4E+00
.E7A7E~04
.B&PLE+00

Mmin

CALSIE~94
.37BAE-G4
.PUB4E~-@ 1
L2074k ~014

Frmiin

L3615E-04
LUR7BE-@1
CA3E3E-014
.B901iE-014

HMmin

.BOR7E-@3
.3502E~014
. 3484E-24
.A988E~03

Fmin

.D0G3E-84
CAL37E+00
.P4B0E -1
A7 L EEA QD

timin

L QEOBE-14
LEE9PE-914
L7A37E-01
LABEFTE-04

Fmin
1923E-04
GEBEE-0]
1557E-014
4R72E~02

FHGE 59
rodag. F4F

ANGLE
-23. 17
~88 .98
-Es 2

?.84

ANGLE
36594
38 . 49
4@ .25
35.43
ANGLE
-84 . G
~&47 . 83
i5.86
~73.5@

ANGLE
47 .54
37.99
~83 .24
~7 .05
ANGLE
-&6 .25
~-44 .04
-65 .28
-3, 82

ANGLE
4% .91
42 .28
~-34.14
23. 62
ANGLE
-36.58
~483 3@
-51.47
i5.04

ANGLE
859,34
&4. 825
~B&. 22
42 .38



INIVERSIDARE DE SAO0 FAULD

SHELL ELEMENT FORCES
N S - 1 R —
JOINT Wit Hae ML
1050 ~8.5921E-03 3.4087E-0i —1i.B517E-01
1054 1. A914E-01 ~2. PR30E~9i -B.7518E-01
1055 ~i . 0Q443E-01 -2 4BYVE~0i -i.30RP3E-04
1056 ~1 8677E~0L ~5.34693E-02 ~2.9520E-01
N - T3 B T ———
LOAD COND B
JOINT Sif seg 812
1054 -3 3583E-01 -5 85i7E-02 1.3754E-01
1052 ~5.0873E-01 -5 B6AGE-@1 6. 4443E-01
1056 ~3.8724E-01 —1. 1914E-01 -5 3045E-02 -
1057 ~5.11i7E~01 ~5.7887E-@1 4.5354E-01
JOINT Mii Mag Mi2
1055 ~3.4728E~01 ~4.54630E-01 ~2 . 97SLE-04
1052 ~1.2884E-01 -8 7749E-01 ~2.1073E-01 -
1056 4. iS74E-0f -1 3249E-01 ~2.B643E-04
1057 3.2985E-0R 4.0804E-01 ~-i. 9904E-01
ELEMENT II  ROR =i o oo oo o
L0AD COND et ——
JOINT 8i4 sag 518
1034 -6 .2388E-02 ~8.4003E-04 1. 4358E-04
1035 ~i.0615E-01 -1 4R96E~01 1.9573E-04
1039 2.3424E-01 -1 1&49E~-02 7. 2909E-08
1040 2. P3PRE~01 -3.8407E-0R 6 .7546E-08
JOINT Wi g MRE M2
1034 4 _1840E~01 §.9598E-01 i.42SRE-0P
1035 8.0407E-02 1. i546E-01 ~4.3714E-03
1039 ~4.2B7RE~0R £.64647E-08 -3 . 3R94E-02
1040 ~5.4483E-02 ~2. 040SE-0R ~5.1439E~02
N L S - R T T u——
0AD' CONT e e
IOINT 814 seR siz2
£103 2.008RE-01 -1 2403E+00 2.2500E~01
1143 2. 00BRE~01 -1 P4603E+00 2.2500E-0i
1449 2.008RE-01 ~1.2603E+@¢ 2. R500E-01
1449 2. 008RE-01 ~i . R6O3E+00 2.2500E-04
DIRNT Mii Maa i
1403 1 .3926E+00 £.4864E+00 -9 POAGE-01
1443  1.3926E+00 2 .4864E+00 -9 ROAOE-04
1549  §.3924E+00 2.4BGAE+Q0 -9 . 2040E-01
1149  4.3926E+00 2.4864E+00 ~9 . ROAGE-0{
B T T B ————
DALl COND f e
OINT 511 ser 542
1149 ~9 8914E-01 ~i. 0529E+00 -1.02{iiE+00
1143 ~9.8954E~01 -1 0529E+00 ~1i 0R1iE+00
1448 -9 . 8944E-01 ~1. 0529E+00 -1 QRLIE+0D

1118 -2 . BPi4E-01 -1 .0529E+00 ~i . 0R1iE+00Q

O N e

[ S

0 &3 Lo aomm

nanin

FROGRAM : SAF2@/F TLE

Mmax

.Bi08BE-01
ALieE~-04 -
CLEI99E-0R
LB237E-014

Fmax

.87 35E-03 -
.9020E-04 -
LRP06E-0]

.OEI5E-82

Mmax

.e2B86E~-0R
.3433E-082 -
.9377E-04
.939PE-01

Frax

.3484E-01
EQ33E-0R
.FL4A5E~21 -
L3P63E-014

Mmax

.PB51iE-04
.165BE-014
.902eE~0R
LGRAEE-@R

Fmax

.J46FE~-61
.3A4PE-01
.34469E-01 -
. BASPE-0 1

Mmax

.O10R2E+00
LQieRE+QO
.QL0RE+Q0
.QLiQRE+@0

Fmax

.353FE-04
L3G3YE-04
L3B3YE-04
L3O3PE-04

-2,
-8
-3
. BARLE+QO

Mimin

LB799E-62
L6424 -84
.3604E-014
.2e84E-01

Fmin

.P247E~-014
.1954E+00
.F734E-01
.99BRE~01

Mmin

L Bi29E-@1
. 3292E-01
.B@55E-01
L2FHGE-B2

Fmin

.9B8e7E-04
.21 i 5E-@14
.1825E-92
.AG34E-0R

Mmin

L15B7E-01
.FE2B4E-02
. GE4GE-9R
LEFD4E-8

Fmin

.274iE+00
.B241E+00
.E945LE+00
.EeR4iE+00

Mmin

.689PE~01
. S892E-04
.6892E~01
LEBIRE-O1

Fmin
GARLE+OO
QARLE+B0
QARLE+0QQ

FAGE =i
rodag. FAF

ANGLE
~72.19
~-27 . B9
-9 . 35

~54.35

ANGLE
&7 .62
43.28
~piG. (Bl
4z . 87
ANGLE
-41 . &9
~i4. 469
-33.29
~&66& . 465

ANGLE
50,33
42 34
15. 4%
13.67
ANGIE
79.91
-850 .01
-68 . 12
~04 . &4

ANGLE

8.356
8.56
8.56
ANGLE
~&H& . Qb
~&@ .36
~&@ . 34
~&9 .36

ANGLE
44 14
~44 ii
—44 11
~44 134



INIVERSIDADE DE SAD FAULD
SHELL ELEMENT FORCES
ELEMENT ID B84 == e
JOINT Mg Maa M1z
1559 1. 4708E+00 4.1533E~0i -4 H505E-04

1143
itig
1ii8

ELEMENT I
LOAD COND
JOINT
ii9
143
ies
ie3
JOINT
ii?
143
iea
ie3

L3 &3 0

PR W A

ELEMENT I
S0A0 COND
JOINT
ies
143 ~
ie4
ie4
JOINT
ield
i43
ieq
194

oM

LEMENT I
Oall COND
IDINT
1134
i31
ji3e
RCT
‘CINT
11314
i34
ii3e
i3z

=4y
-4

Ll 1 0 s s B

LEMENT I
0AL COND
OINT
1432

132
1149

149

=25,
-5
7.
&,

i.4708E+0¢
1.4708BE+00 4. 1{3533E~0i
1.4708E+00 4. 1533E-01

D 205

5ii

LALABE-9L
.1143E-01
.i143E-014
114301

Mii

.74Q7E+00
74GTE+2Q
L7 4QTE+QQ
FAQTEXGe G .7407E+00 -2 .S57i5E+00

I 206
i
85ii

LHO34E-B1
.GO34E-Q 4
.&6O34E-01
L AOZ4E-81

Mif

LO2EPE+QD
.O22FE+ee
.SE29E+90
L5229 +00

D 2e7
514

.FATLE+O]
LPLATE+@1

3385E+01

. 3208E+04

Mii

.1 604E+GQ
ALTIE+Q0
LQL07E+0D
L7 370E+00

1] 2es

33BFE+01
34E3E+014
24R6E-01
7232E-01

4.1333E-04 -4 . 3565E-01%
-4 GHOSE-01
-4 G505E-01

A NS AR BB G5B BOS HHM ey SeBe TEOP SRS POM sl et S 544 S503 Hbd drk iy e S seee s

SSH rm TIPS T S o 1804 B B b 19N PR e e e b S WS S B et SR

see siz
=& . Q764E-01 -1 0743E+0¢
~& . Q764E~04 ~4 . @7A43E+00

~&. Q761 E~0L ~1 . Q@7A43E+00
-6.0768E-901 ~1 Q7A3E+0Q0

M2z Mie
9. 74Q7E+R0 ~-B.57iSE+00
3. 7407E+00 -R . 571i5E+09
9. 7407E+QQ -2 S7iS5E+00

TP M Lt ikt ke bred 0 B8 L L L SRS S8 e e bore TR WS AL e A4 B bt

TR0 AP B S BN i) e 38 B S Sa A UM S8 4l e pyen $Ee SR AAm PR St

sge sig
7. 7368E-04 1. 2679E-014
7 .7061E~0L i 2679E-01
7.7561E-01 1 B&79E-04
7.7361E-01 1 .2679E-04

Maa Hig
1.6974E-041 4 A242E+00
1.6974E-01 4. A242E+00
i.6974E~01 4. 42iPE+0Q
1.6974E-01 4. .421iPE+00

see gig

~1 . 2621iE+01 ~8.3950E-04
~1 . 1520E+Q1 ~4 5877E+00

-4 54641iE+0¢ 2. 7803E+00 -

~3.9723E+00 -1 4434E+00
Mage Mia
B.2227E+0Q 1 .2B45E-04
8.5938RE+00 4 .5372E-02
1. 1879E-02 1. B49BE-0R
~7 . BEIPE-02 -4 POSBE-014

B P —

i e AT RITS M RS O AS Gk Sdm by STHS SPNE WS Mt SR WREN BABR S bk b e $r8 YO

sa2# sig
-4 G778E+0@ -7 7E34E-014
-4 6PQBE+RQ 1. 46542E+00

~3. 1633601 ~1.3054E+00
~4 . BP47E-61 1 3B39E+0Q0

B g e I TN P

Lo ¢ ¢ 8

NN NN

e

FROGRAM : SAF9O/FILE :

Hima

.639FE+00
.S39PE+00
.A63FPE+00
LE6399E+00

Fmax

LOBO3E+00 -
.QRB3BE+Q0
. @293 +00
.QRG3E+BQ

Mmas

LFPRAE+ 09
.PPEAE+00
.9984E+00
.FPBAE+0O

Fmax

.89GBE-01
. B9E8E-01
.895BE-01 -
.895BE-G4

Mimax

CPBIAE+ 0
LP214E+00
L FERi4E+00
LIRIAEYQQ

F ez

LBS9SE+el
.@783E+01
THOE+00
OLFE+09

Mmax

L C3BOEFOO
LSEV4E OO
.QLOPE+0O
TASLEE+OO

Fmax

LGL0LE+0Y
.3880E+00
LEOPRE GG
.S923E+ed

o Moo

Mmin

LA4R4E-0]
.44624E-01
.4624E-014
LAS2AE-91

Fmin

. 3L65E+00
.3165E+00
.3165E+20
.31 65E+00

Mmin

.B304iE-01
.8304E-014
.B304E~-04
.83¢1iE-01

Fmin

AZRE~0L
TAJCE~@1
EBRE-04
.7432E-04

Mmin

.C2BEE+00
.E288E+09
. 2288E+00
.2288E+00

Fmin

.9502E+ 01
.PEBFE+RL
CAL8FE+D]
. 3428E+01,

Mmin

1454iE+00
LA452E 100
.iieBE~0R
.77 60E-2R

Fmin

L3A57E+91
.B7B6E+]
EOL3EL0Q
LAGPTLE+OQ

FAGE a8
rodag.FaF

ANGLE
~2@ .38
~2@ .38
-8 . 38
-2¢ . 38

ANGLE
~33. 42
~33. 42
~33.42
-33.42

ANGLE
~63. 94
~63. 94
~63.%4
~&63. 94

ANGLE
83.71
83.714
83.714
83.714
ANGLE
i Hi
37.55
a7.
37.

55
55

ANGLE
-88.a21
~80¢ .81

73.89
-84 .32

ANGLE
.29
.0¢
CEE
Les

ANGLE
~83. 01
7P .63
~34 .13
33. 462



FAGE 53
FROGRAM : SAF?0/FILE : rodan . F4F

NIVERSIDADE DE 5A0 FAULO

SHELL ELEMENT FORCES
ELEMENT II BOB oo o o o o o e
JOINT Mig Hae Mig Himax Mmin ANGLE
1132 4.3733E-01 -4, 8994E-03 ~1 724i4E-01 4.9643E-01 -6 4004E-02 ~18.95
138 1.278R2E-@1 ~7.B4648E-0R £.1633E-02 {.30i3E-01 -7 4956E-02 é.09
£149 2.5404E+00 4 .5064E-01 -1 . 9LiROE-01 2 557BE+00 4. 3331E-01 -5 18
149 2.6181E+00 4.5244E-01 5.0104E-02 2.46193E+00 4 5i28E-01 i.38
ELEMENT ID 2@ oo o oo s
LOAD COND £ i
JOINT Si4 sag 542 Fax Fmin ANGLE
1084 3.1434E-01 7.4345E-02 ~5.4BAYE-02 3.2639E-01 4.4314E-0R -8 .87
B4 2.4390E-01 ~9. i8S7E~02 -4.i0RRE-QR 2.4857E~01 ~9.46526E-0R -4 .49
1059 3.37OVE-01 5.64618E-0R 2.14662E-01 4.5488E-0i ~4.1201E-02 28.54
59 3.0410E~0i ~5.3258E-062 2. 34R7E-0i 4.476BE-0i ~i. 6483E-01 26.16
JOINT Mig Mes Mi2 Mmax Mmin ANGLE
1084 -3.7110E-01 -2 8813E-01 ~6.0582E-02 -2 56i9E-01 -4.0304E-01 -42 . 20
84 3.3029E-01 4. P4693E-01 ~4.2055E-02 3.4984E-01 1. 8534E-01 ~15.38
1059 B8.7373E-01 4.3483E-01 ~i.i004E~0i £.9977E-01 4.0878E-01 ~43 .38
59 ~5.7748E-@1 ~3.5000E-01 -8.8434E~02 -3 19SiE-01 ~&.0747E-01 ~71 .08
ILEMENT I0 280 ==
DAL COND e e
JOINT S44 gag 512 Fmax Fmin ANGLE
1059 3.7591E-0% 1.8611E-01 4.6843E-01 7 .5895E-01 -i.9693E-01 39 .27
59 3.7794E-01 §.92V&E-0Li 5. 4073E-05 8.0439E-0i ~P.33ViE-04 39 .86
1049 ~1.3690E-01 4.183RE-02 3.2782E-01 £.9RRSE-01 ~3.8732E-0f 52, 68
49 - 44RLE-@1 2.7456E-0R 3.6094E-01 3.1384E-01 -4 2756E-01 51.58
OINT M4t e Mi2 Mmax Mmin ANGLE
1059 ~8.4429E-02 -1.24264E-01 -4 .7BSBE-02 ~5.2508E-02 -i.5618E-01 ~33.70
59 2.2253E-01 &.414iP0E-02 ~4.7332E-02 £.3539E-0f 4.8264E-02 -15. 20
1049 1.0574E-@1 1. 4653PE-0L ~3.095iE~03 1. 4555E-01i 1.0540E-01 ~87. 04
49 . 5964E-03 5.5757E-02 ~4.5489E-03 5.6541E-02 8.1253E-04 ~83.19
LEMENT ID  2if e e
0OAD COND £ e e
DINT 541 see 518 Fmax Fmin ANGLE
1049 ~4 i734E-01 1.0496E~-01 3 .7850E-01 3.8954E-01 -3.9997E-01 53.25
49 -1 . 0691E-01 1.4184E-01 3 4B4YE-01 4. 0634E-0i -3 7i46E-01 54, 32
1044 -2 {R77E-01 7.8430E-02 3.B400E-01 3.4074iE-01 ~4.75Q4E-0f 55 4b
44 ~P.OR37E-0L 1 .1308E-01 3.7183E-01 3.5925E-01 ~4.4855E-01 56 . 49
OINT Mit Mas Mid Mmasx Mmin ANGLE
1049 3.3983E-0f 2.5045E-01 ~6.1032E~02 5.7079E-01 2. i95QE-0f ~2b . BY
49 -4 A656E-02 1 2943E-0L -6 i8YBE-02 1.4B91E-01 ~4.4437E-0R2 ~78 .27
1044 5. 5020E-02 3.5157E~01 -5.4BLiLiE-0Z2 3.6P0BE-01 4.4509E-02 ~79 . 52
44 3 .7419E-01 4.5544E-01 -5 58R7E-02 4.83B4E-01 3.4577E-0i ~63. 02
LEMENT II BAE oo oson e
DAD COND § e
OINT 811 528 Sig Fmax Fmin ANGLE
1044 ~2.4940E-01 ~4.3692E~02 3.0229E-01 1.7276E~01 -4.6586E-01 54. 40
44 -2 430RE-01 -B BBYYE-OE £ 8OViE-01 4. 4890E-0f -4.343RE-01 55,73
1039 5. 4599E-02 4.809iE-0R 2.7287E-@i 3.24R3E-01 -2.Ri54E-0f 44 66
39  4.0604E-02 &.B104E-02 £.S5295E-0% 3.4734E-01 -1i.8863E-01 45 . 42



NIVERSIDADE DE SAD FAULO
SHELL ELEMENT FORGCES
TLEMENT LD RAR e oe oo oo s o
JOINT Mif H22 Mi2
1044 1. 1826E-01 3.7@75E-8i -4.2300E-02
44 7 AV34E-02 3.6308E-04 ~6.4R54E-02
1039 2.6011E-02 1. 7734iE-04 -1 4254E-01
39 -~2.4307E-01 7.8993E-02 ~i.6410E-01
ELEMENT ID B3 memmes oo o e
.0AD COND f o e e
JOINT 514 SR 812
1039 3.BATOE-02 -5.4734E-03 i.5RNS8E-01
39 3 .B8BRLE-0R ~4.4B43E-03 i.4474iE-01
1033 ~9.8503E-01 ~3.1307E-0L . 7491E~01
33 ~9.8444E-01 -3.114BE-04 1 .B47iE~01
JOINT Mii Mae Mi2
1039 -2.2495E-05 4.9i53E-02 —1i.1i4i8E-01
39 -2.4525E-03 4 .5245E-01 -1i.8332E-01
1633 £.20BAE~01 4 i993E-0i -%.4004E-02
33 1.0478E-03 1 .9741E-0R ~9.14600E-02
ILEMENT II 264 e
.0AD COND § o o
JOINT Si1i see 512
1033 -9 46573E-01 ~2.4874E-01 1.B467E-01
33 ~9.9334E-04 ~3.407BE-01 3.B4634E-01
£569 ~2. 1942601 ~7 LA98E-02 1.5V44E-02
169 -2.162BE~04 -6.50B7E~0R i.6BOAE-0f
JOINT Mii Mae Mi2
1633 ~2.4549E-04 1 .5094E-01i -1.0457E-04
23 -1.9888E-02 3.0658E-01 -7 46961E-0R
1169 7.87%S3E~02 2.1396E-02 7. 1749E-0R
169 ~6.2953E-02 1.4554iE-02 &.8303E-02
LEMENT 1D 245 —me——mem e
.0AD COND o o o ot o e
IOINT 814 seR §12
1026 ~5.3439E~0L 6. i933E-0R -9.799RE-04
20 -5.4292E-01 3.3488E-02 1.4046E+00
1045 3.7782E+00 1.3507E+00 -8.8703E-04
15 3.7789E+00 1.3333E+00 i, S470E+00
JOINT M Hae Mi2
100 ~2.1043E-0L 3. 26OVE-03 3 4VB3E-02
20 -3.2385E-01 -B.5453E-08 3.7i59E-02
1015 -2.9938E-01 -2 iR10E-01 1. 3723E-01
15 ~1i.B7R26E-01 -4 .378RE-02 1.41i9(E-@f
LEMENT TI 816 oo oo oo i o o
DAl COND § o o e
DINT 514 528 sig
1045 3.6R64E+00 §.4470E-@1 ~3. 234BE-01
15 3.5460E+00 5. 766BE-01 . 3582E+00
101¢ 3.i8246E+00 6.0540E-01 -1 7i59E+00
i@ 3.i7BRPE+00 5. 7070E-0i -2 GB4BE-02

}

i

N

o 0]

TG o

= T8 ) 0

B NG

L% I g 41

FROGRAM : SAFY@/FILE:

Fimax

.BoRBE-91
.7662E-21
.BQP4E-Q4
CORe3E-01 -

Fmax

L7OLTE~@1
.8330E-014
LAF34E-01 -
LEB7T7E-@4L

Mma

.@4AB4E~0L
A2e2E~-01
LF7OLE~@L
L QB4ATE~D] -

Fmax

LG39PE-014
L6136E~014
LPB4LE-0R2
.6A53E~08

Mmax

.787@E-01
L238RE-01
.B734E-01
.38R8E-08 -

Fmax

.8803E~01
LE79EE+OQ
LOLTTEFRD
iR 3eE+eR

Mimax

7749E~03
LFPPLE~OR
L1L74E-04
L2AQRE~02 -

Fmax

.463GE+0Q
LOF3HE+Q0
.Q39FE+QE -
LL724E+00

i
i oG

Mmin

.@373E-01
.Bi92E-62
L7 &23E-08
.B8471iE-014

Fmin

.3777E-014
.AB946E-01
LQERBE+00
.031i8E+00

Mmin

.bHERBE-21
.2327E-02
. 346F0E~02
.14688E-02

Fmin

.@i95E+00
.i72BE+09
2i08E-04
L2376E-01

Mmin

CAR9SE-01
Ti2ikE-eR
7i94E-08
.QBRE3E-21

Fmin

.2605E+08
. &BBEE+00
LB&ELIE+DO
.B3QOE-01

Minin

A SLTE~04
.8951E-214
997 4E-21
L3344 21

Fmin

L@7EBE-61
LRL7AE -8
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WHEELS—PASSENGER CARS—
PERFORMANCE REQUIREMENTS AND
TEST PROCEDURES—SAE J3284q

] Wheels

¢ SAE Recommended Practice

Repon of Wheel Qommitice approved March 1968 and L revised May 1970,

L. Seope—This SAE Recommended Practice establishes inininmum per-
formance requirements and related uniform laboratory test procedures for
raluating certain essential characteristics of pressed steel wheels intended for
use OTL passenger cars,

2. Definitions (Pressed Steel Hheels)

21 Wheel—Usually an assenbly of a rim and a center member, con-
monly known as & dise or spider,

2.2 Rim—Supporting member fur the tive or tire and tube asscmbly,

23 Center Member (Disc or Spider)—The connection between the
vehicle and the rim,

24 Offset or Dish—The distance between the mounting face of the dise
and the rim centerline, This distance is tenned positive when the mounting
face is outhoard ot the tim centerdine andg negative when inbod of the rim
centerline.

2.3 For further definitions and dese tiptioms of nomendlature, see big 1
3. Performance Reguirements (Pressed Steel Bheelsy - I'ive test wheels. when
subjected to the test procedures described in paragraph ¢ shall meer the
following minimum performance requirements:
3.1 Dynamic Cornering Fatigue
SLE Mivmain Cveres Alter being subjected o 18000 1ra tyiles, thers
shall e no evidence of fature as i ated by propragation of a crack existing
prior 1o test, new visible cracks, or the inabthity of the wheel e sustain Inad,
3.0.2 Bennme Mosment—The bending mument 1o be applied w the test
wheel (force X imoment arm) shalt be determined as follows

T (R !
¢ H 4“_'_ 5
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FIG. 1-PASSENGER CAR WHEEL
NOMENCLATURE (RIM AND DIsSC
OR SPIDER ASSEMBLY)




Srog

nnere BA bending mament, ih-ft

Lo =1y of the maximum vettical statie load o the front axle
RR = static loaded rading of the Lugest tie 1o he used on the wheel
as spevitied by the vehicle mutnulictiner, in,)
& = veellivient of (riction developed between che tire and the road

{0L7)
d = dish or offseq of wheel, (may be pusitive or negative, see Fig. 1)
8 = accelerated test factor ol 1.6,
3.2 Dynamic Radial Fatigue
B0 MINtear Cherr s Adter heing sulijected 1 AL test eyeles, there
shall be o evidenee of Lailvre a8 indicated by propagation of a erack existing
PHOT to test, new visible cracks, or the inahility of the wheel 1o sustain fegwd,
V22 Ramn Lown The tdial Toael o he applice to the tret wheel il
be determined as follons:

RL = LK
where: RL = radial test load: use RL, or RL., whichever is greater, as
detenivined by the follow ng Formylas:
ki, = LK
Yoot ahe NI vertical stagie kil on the fiont axle
aceelerated 1est Bacror =< L)
RL, = LK 3
where: L, = ', of the maximum vertical static load on the rear axle
K = accelerated rest factor = 2.0
¥. Test Procedures
1.t Wheels for Test  Use only fullv processec] jew wheels which are
rpresentative of wheels intended o he vehicle, Separate wheels will be use
for each test,

where: |,

K

W

WHEELS—PASSENGER CARS——
IMPACT PERFORMANCE REQUIREMENTS
AND TEST PROCEDURES—SAE J175

4.2 Dynamic Cornering Fatigue Test

12E Fopianment- Phe teo machine shadl be one with a driven rotanal
device and a taeans (1) impart a constant bending moment te a wheel,

122 Proceneet. . Lhe rim Nlange of the whee! or the wheel and o
assembly shall be clanped securely o the rotatable device. When a tire 4,
wheel assembly is used, tire pressure shall be not less than 55 Psi. A rigid Ig,
arm shaft and adapior asscrnbly shall be attached 1o the mounting surface
the whee! using nonlubricated studs and nuts for holtsy, in goed conditir
representative of those used on the vehicle These wheel nuoty far balts) sf,
be duanul terqued at (he bewinning of the tesy 11 By + 3111

Fuiee iy applivd to the toue arm shadt by means of o bushing for hearune |
ispectlicd disiance (mument army from the mounting surface of the wher
Final climped position of ihe wheel to the FOrating devier without eyl ki
Provide s conentyie ity at the puint of loadding of 60104,
indicator teading,

‘The loading system should maintain the bending moment within =Py

4.3 Dynamic Radial Fatigue Test

A3 Egomsent - The e machine shall be one with a driven roratat,
dram which presents a smooth surface wider than the Inaded test tire sy,
wiclth, 1'he suggested diaetes of the denr i BT 280, (UK revedition, fogfe
The test wheel and tire fixture st provide loading nurmal te, (he surface o
the drum and in fine radially with the center of (he test wheel and the dru=

+3.2 ProcEDURE—The tire selected for this wheei test must be repr
setative of the maximum size tire specified by the vehjcle manufaciurer f;
the wheel, The recommended cold inflation pressure of the test tire 5
63 % 2 psi, There is a slight increase in pressure during test operation, Thy
merease is normal and ng adjustment js necessary,

The loading system should maintain the spreified Inad within « 2 37

Hraxmoutn ter,

SAE Recommended Practice

Rejuut ol W g Comnnmitee PP ed Sepreinlu 195

[ vave nocg
(Flourgazap ey ange
[ 5vrecang BLAD SEAT Rapiys
[Toutinann uran opar

[l tanems wope

] akiy rmmlu'.

Leiva tinpn digy LU
(] Wiy

f'i] "WHOART HyuMp

[ rori

[_--_jn ANGE faE iy
[wue car poss

£ war

[.i] 1233°]

il it wyy g fhHaMIipn
Ped wott 0wt gyegene,

[ snponny, (gg

(8l rasrenen anc *ELD
[9) seoke Fyange
BIF1ange RADILS
PIevanar g mng HAMGS
fed mim CEMTERLING

Z¥rat Rapiys

Pdorrzer o 01Sm (BOSITIve SHOWN)
B ourer pap

£8 wner rap

Efcenten woLe

Egster

FIG, J-PASSENGER CAR WHEEL
NOMENCLATURE RIM AND Dis¢
OR SPIDER ASSEMBLY)




L. Scope—This SAE Recommended Practice establishes minimum perform.
Exe requirements and related uniform laboratory (st Procedures fur evalua.
tig impact characteristics of all wheels intended for yse on passenger cars,

2 Definitions

21 Wheel— Usually an asembly of a rim and » cenler ember, comn-
monly knvwn as a dise or spider,

22 Rim«-Supporting member for the tire or tire and tube assembly.

23 Center Member (Disc or Spider).—The connection between the
sthicke and the rim,

24 Offset or Dish--The distance between the mounting face of the disc
and the rim ceaterline, This distance is termed positive when the mounting
lie is cutboard of the rim centerline and negative when inboard of the rim
onterline

23 For further definition, and deseriptiony of nomenclaure, see Fig, 1,

¥ Perfurmance Requirements - "['hie 1oy whteh, when stbjected 1o the fest
#edures described in paragraph 4 shall meet (he lollowing minimun
performance requirements;

LI No visihle fractures of the center member of the wheel assembly, .

3.2 No separations of the center member from the rim,
3.3 No woral sudden boss of gire #ir pressure,
4 Deformanions of e wheel issembly, o £ e in the grea of the
MR s ion conttacted by the face plate of the weight system, do not consij
tuie a failure.
. Test Procedures
1 Wheels for Test— Use only fully processed new wheels which are
Fepresentative of wheels intended for passenger car applications.
1.2 Equipment—A (es; machine shall he a framewnrk designed (o guide
3 weight svstem in a free-fal) manner to impact a wheel-tire assembly sup-
parted on a fixture, See Fig. 2.
The main weight shaill be 2000 + 401 with an auxiliary weight of
20 = 191 mounted underneath. This auxiliary weight is guided and spring
twunied 1o the main weight 1o impart an in-line, initia) impact to the wheel

wtight it subjected onto the test wheel-tire assembly. The combined rate of
the three paralie| Springs in the auxiliary weight system is 6000 = 100 Iby/in,

¢ spring assembly system is preloaded Y in.; 250 in. of travel is availahle
befere the: auxiliary weight contacts the main weight, “Uhiy calibration iy
vbtamed by dropping the toal weight sysem anto a salid oak block
Hin xdin x 2in. thick, minimum) from a (2 jn, height, This compliance is
tiended 1o simuylate typical vehicle suspension rates and distance values
under actual vehicle impact eonditions. The face plate of the impact weight
item is 6in. x 15 jn.

The wheetyire suppart fixture s rigidly affised 10 the mitchine hase bur jy
adjetable under (he welght o accommatate virious sizes and shapes of
wh -

WHEELS—RECREATIONAL AND UTILITY
TRAILER TEST PROCEBURES—SAE 41204
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FiG, 2—WHEEL IMPACT TEST

4.3 Procedure -The wheel-tire assembly is held at a 30 deg angle 1o a
harizontal plane and (he secaring stud systen can be 1otated to allow varions
sections of a wheel center assembly to be subjected 1o loadings, Weighy edge
must be in line with the outer bead radius of the rims, See Fig, 2

Tires shall be the smalles: size recommended by the Tire and Rim Associa-
tion for dimensiongl checks as used with the “measuring rim.™ The contained
pressure is set at 47 2001 si and s fecorded before wind alter the gest

Using the egaipment deseribed ju pavagraph £ 2, the weight saaten shall be
dropped from 4 helght of 90, above the highest point of the w heel-tire
assembly. Sce Fig, 2, The outhoard flange of the wheel js the area contacied
by the face of the weight system, Because the design of center members varies
greatdy, sullicient PNPACT tests muyt be maide o insure complete conerage of
Hie inteurity of the center member fand ;m attachusents, it preseney; s
Feuuires that various Ptions of the cenger membier stuctne be dieeetls ™
inclirectly subjected 10 the furces of the weicht sistenr as tansferted lrony the
wheel-tive contact areq,

/

SAE Recommended Practice

Repoat of Wheel Comnntiee approved November 1977

L Scope Thiy SAE Recommended Pracijee provides uniform peocedinney
for farigoae testing ferrous wheels intended for notmal bighway e o trwvel,
wamping, boat and light utility trailers drawn by passenger cars and light
trucks. For performance requirements, see SAE Jxxx. For procedures and
minimum performance requirements for truck-type rims and whecls, sce SAE
}3%7a and for passenger car rims and wheels sce SAE J328a. Mobile home
service is also outside the scope of this recommended practice,

Theee are two Lavi test preen ecliures e rihed, acrneing Latigue test wil
tadial latigue 1est, The cornering test is direcred at 1he wheel portion of (he
wheel 'rim assembly; whereas the radial 1est will examine potential defi
aencies in the rim portion of the structure. Both test procedures are required
webiain a thorough examination of the wheel ‘rim assembly,

2 Definitions  (Pressed Sreel Wiheels)

21 Passenger Car Type Wheels

20 Wi Usually un assembly of a i and o conter iember, con.
monly known as a dise or spidler,

2.1.2 R ~Supporting member for the tire or tire and tube assembly,

213 CrnTER MEMnBER {Ihsc or Seiner)—The connection hetween the
vehicle and the rim.

DL O o s e distanve hetween the munnting fave of the (e
and e o centetline. Vs distabce is terimed positive when the nmounting
face is owboard of the rim cenlerline and negative when inboard of the rim
centerline. See Fig, 1.

2.1.5 For further definitions and descriptions of nomenclature, sce Fig. !,



RANE |

2.2 Industrial- Ty pe Wheels
2.2.1 For definitions and

3. Test Procedures
31 Wheels for Test

INNER WMEEL HALF

| 2

. &5

ANY

descriptions of nomenclature, see Fig, 2.

Use only fully processed new wheels which are
representative of production parts fntended Tor the vehicle and ready fur road
use. Separate wheels aie to be used for cach test,
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3.2 Dynamic Cornering Fatigue

3.2.1 FQuIMENT—The test machine shall be one with a means to imp|
constant rotating bending moment to the wheel.

122 Procknume The rim shalf be clamped securely to the test desie
tigie Toad ann shatt with a test adaptor with a mounting surface reprey
tive of production huby shall be attached to the rounting surface of
wheel, using studs and nuts representative of thase specified for the wh

‘These wheel nuts shall be torgued to the torque limits specified in Tal
for the stud size and the type of nut. The mating surface of the test ada
and wheel shall be free of excessive build-up of paint, dirt, or foreign ma;
The final clamped position of the wheel without toad shali not exceed
eccentricity of 0.010in (0.25 mm) total indicator reading normal to the o

OUTER WHEEL HALF
/ = axis at the point of loading. The luad system shall maintain the specified |

= within +3%, The application of the test foad will be parallel to a gl
[ﬁ through the center of the rim as shown in Fig, 3.

- 3.23 Benping MouenT—Bending moment is determined by:
M = L(Rp + d5

NOTE: DO NOT LoDicn where M = Bending moment i+ fi (N+m)

KE3E ¢ 3 org g 2 n

?E}'{LEM‘;P} ;‘E:Efué;:wr L= The load rating of the wheel as apecified by vehicle manuf,-rr-,i
TE TIRC WIthOou i ? el inanufacturer; V

THESE FASTEWERS Dok i /for wheel inunuf acturer; b {N)

PROPERLY TIGHTENED, R

4 WHEEL ASSEMBLING SCREWS

Static loaded radius of the largest tire to be used on the whee

specified by the vehicle and/or whee! manufacturer; ft (m;

1 = Cocflicient of friction between the tire and the road; use w=

:E:Eb ATTACHING NUT OR d = Dish or offset of wheel fi {m). If wheel may be used as

positive and negative, use positive offset. See Fig. | to dete
if oflset is positive or negative,

o
I

Accelerated Test Factor ag shown below:
Wheel offset S
Less than 0.33 ft (0.10m) 1.4
11

5
0.33 ft (0.10 m) and more 0

HUB & STup

e

The test load is determined from the following relarion:
M .
F = — (See Fig. 3
) (See Fig. 3)

where F = Test load; Ibf (N)
D = Moment arm; ft (m}

FIG. 2 M = Bending moment



TABLE | —MOUNTING NUT TORQUES" FOR LABORATORY WHEEL/RIM YESTS

Torque [dr
Applicatien Thisad !
Size
Ibf + #4 N'm

Disc Whaels 7 16-20 8090 110-120

12-20 BO-90 110-120

? 16-18 110-120 150-145

5 8-18 125-135 170-185

*NJ to'que volues sholl be checked and reset during the course of o wheel test in order to
tompe-sate for the "wearing.n’’ of moting surfaces of nuts and bolt hales, This shall be done
= 1000 cycles ond it may be done ogain at 5000 cycles.

3.3 Dynamic Radial Fatigue Test

340 Bgvesiwt o The test i hine shall bhe one with a driven rotaable
drom which presents a sinooth surface widee than the loaded test tire secrion
with The swegested diameter of the dram b 0725100 (1707.6 nun)
Mt qule (187.5 rev. k). The test wheel and tire must provide loacding
toemal 10 the surface of the drum and in line radially with the center of the
int wheel and the drum. The axis of the 1est wheel and the drum must be
perallel Equipment must hokd wse load to within £.4%,

332 Provevrre—Tires selected for shis west shall be representative of a
w2¢ and construction approved by the Tire and Rim Association and the
wheel manufacturer for the wheel under test, I the wheel is 10 be certified for
waze with different tires, the procedure must be repested for those tires. The
et adaprer shail be representative of production bubs osing stads aned nuots
trprementative of these specilied for the wheel, The wheel nuts shall be
wagued 1o the torgue limits specified in Table | of the Appendix for stud size
and 1 pe of nut used. ‘T'he test load and the inflation pressure are based on the
whetl rating. Test inflation pressures shall be selected in accordance with
Tatde 2

35% Ramar, Loan Divexsinanion “The vadial load s determined as
idliwy

K=I1K
where R = Rachal load; ILE (N

L = Luad rating of the wheel as specilied by the wheel imanafacturer;
Ibf (N

K = Accelerated test load factor = 2.0

* WHEELS/RIMS—TRUCKS—TEST PROCEDURES
AND PERFORMANCE REQUIREMENTS—
SAE J267 DEC83
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TABLE 2
Tes! Pressure
Usage Tire Prensure of Load (Maintoin within * 5%)
psi kPo psi kPa
Up to 40 Up 1o 280 65 450
41-560 280-410 80 350
61-80 A420-550 100 690
Bl-100 560-490 130 00

SAE Recommended Practice

Repon ol the Wheel Comminee, approved September 1971, completely revised by the Trudk and Bus Chassis Committee December 1983

1. Scope—This SAE Recommended Fractice pravides uniform Labora-
ton procedures for latigue testing certain production dise wheels, wheels
{or demountable rims, and demountable rims intended for normal high-
way use on trucks, buses, truck-trailers, and multipurpose passenger vehi-
des. Standardized {atigue tests are yet fo be developed for wheels and
fimy nol covesed in thiy recommended practice,

2. Referencer .

SAL 1393 "Nomenclature—Wheels, Hubs, and Riuns for Gommercial
Vehicles™

150 3894 “Road Vehicles—Commercial Vehicles—Wheels/Rims—
Test Methods™

3. Test Procedures

3.1 Wheels/Rims for Test—Use only {ully processed wheels/rims
wluch are representative of production parts imended for vehicle applica-
. New separate wheels/rims and new related components of multipicee
s will be wsed for cach test.

3.2 Cornecring Fatigue Test, Disc Wheels—1The coruering Latigue
test shall be conducted by one ol the tollowing wethods as speatied by
the wheel manulacturer.

Note: Bath test methods have been proved vatid; however, there is
not necessarily a correlation between the two tests i number of ovcles
and/Zor load.

120 Cornering Fancoe—I10 1 Loaming Me tion

200 Egupment—"The test mackine shall be sinly that cither the
wheel rotates under the influence of a stationary bending woment and
axial load, or the stationary wheel is subjected to an axial load and rotating
bending mowment (Sce Fig. 1),

3212 Procedure—The rim shalt he ctamped securely to the test de-
vice. A vigid load arn shalt witl a test adaptor with o monnting surface
representative of produdion hubs shall be atached o the mounting sur-
fuce of the wheel, using sinds and s representative ot those specitied
for the wheel. ‘Fhese wheel nats shall be torqued o the torgue limits
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FIG. 2—CORNERING FATIGUE, 90 DEG LOADING METHOD

mm) which results in 300 revolutions/mile (186 revolutions/km). The
itst wheel (single application) and tire fixture must provide loading normal
i the surface of the drum and in line radially with the center of the
141 wheel and the drum. The axes of the drum and the test wheel must
be parallel.

332 Procroure—Tires selected for this tese shall be representative
o 4 sige and construction approved by the Tae and Rim Association
ad the wheel/rim manufaciure lor the wheel/rim under 1es1. For dise
wheels, the test adaptor shall be representative of production hubs using
vuds and nuts representative of those specified for the wheel. For de-
mountable rims, the test adapior shall be representative of production
spuke wheels using studs, nuts, and clamps representative of those speci-

e

ficd for the rim. The wheel nuts shall be torqued o the wrque hmits
specified in Table A-1 of the Appendix for stud size and type of nut
used. The test load and the inRation pressure are based oa wheel/nm
ratings. Test inflation pressure should be selected in accordance with
Table 3.

The selected-rest inflation pressure and toad shall both be mamtained
within 3%,

3.3.3 RapiaL Loan DeTerMinaTioN—The radial load is determined as
follows:

R = (S)L.

where: R = radial load, th loree (N}
L. = load rating of the wheel/rim as specilied by the wheel/nim
manulacturer, 1b torce (N)
8 =accelerated test factor
3.3.4 Test Loao Facrors anp Cyere REQUIREMENTS—See Table 4.
3.3.5 Test TERMINATION DEFINITION
G} Inability of wheel/rvim to sustain load or contan air.
) A visually detected fatigue crack penctiating thioongh a section,
3.4 Cornering Fatigue ‘Test, Wheels for Demountable Rims

3.4.1 EqQuipment—The test machine shall e sach that eaither the wheel
rotates under the influence of a stationary bending moment, or the station-
ary wheel is subjected to a rotating bending moment. (See Fig. 3)

3.4.2 ProcepuRE—The wheel shall he clamped securely o the test
deviee using studs and/or bolis and nuts represenataive of those specified
for the wheel assembly. The van camp ougs shull be torgqued to the toggue
binuts specihied m Table A-1 ol the Appendix tor the stud ov balt size
listed (or spoke wheels. The matng surtaces of the test adapton and wheel
shall be free of excessive buildup of paint, dirt, or foreign material. A
rigid load arm shalt with a 1est hub adaptor shall be attached 1o the
hub: of the wheel, The tinal clamped position of the wheel without toad
shall not exceed an eccentricity of 6010 in (0,254 nun) ol indicator
reading normal to the shaft axis at the point of loading. The load system
must maintain the specified test load within £5%.

Nore: 1F the wheel application is always used with & brake drum/roter,
the wheel may be tested with a brake dromZiotor atached. It the wheel
application s ever 1o be used wihout a brake dowmn/Ziotor, the wheel
must be tested withow a brake drum/rotor attached.

3.4.3 Test Loan ann BENDING MOMENT DETERMINATION—The test load
is determined by:

M

Test lowd -« ————
Maoment mm

(See g

M is determined by the formula:

M= u (sls} (S)1.

TABLE 2—~TEST LOAD FACTORS AND CYCLE REQUIREMENTS FOR CORNERING FAVIGUE -
TEST, 90 DEG LOADING METHOD
Performancs
Dise Whas! Description Requiremaents
Rim Diometer
Shxe Cods Inset/Outset :‘:':'; Min
Bolt T 1 Test Cycle
Meterial Clrcle In L] In mm Factor Lite
Ferrous All 13, 14, 15 330, 354, Less than Less than 1.60 18 000
kL1 4 101.6
. Famous Alt 14 and 404 ond Loss than Less thon 1.45 0000
larger* larger* 4 i0L.6
Ferrous Al Alls Ali® 4 101.4 1.10 60 000
of mors of mare 130 40 000
Auminym Al 20 and 508 and AR Al 1.35 250 000
larger® larget*
f * Exclude 17.5 in (444.5 mm) diometer ond larger wilh rim width of 10.50 in [264.7 mm} and wider

{wids-base truck-bus wheals),

TABLE 3—TEST INFLATION PRESSURES

Max. inflallon Pressure Roting

ml UPa
0 through 45 0 through 310
Over 45 Over 310

Test Prassurs, Minimum
65 pal {450 kPa)
1.2 X Max, Inflation Pressure Rating




TABLE 4-TEST LOAD FACTORS AND CYCLE REQUIREMENTS FOR RADIAL FATIGUE TEST

Performance
Wheel/Rim Description Requirements
———— ¥ i Wil
Rim Dicmeter Size Code .A,:;:‘; Min.
Bolt Insat/ Test Cycle
Material Circle in mm Qutse® Factor Life
—_— = TN . S L
Ferrous All 13, 14, 15, 18, 16.5 330, 336, 381, 406, 419= All 2.2 500 000
17.5* Full Drop Center 444 Full Brop Conter 1.8 000 000
15, 16 Sem; Drop Center 81, 4046 Semi Drop
Center
Ferrous All 13, 17, 18, 20, 22, 24 IB1, 432, 457, 508, 559 All 2.0 500 000
Flat Base 610 Flat Base 1.9 400 000
17.5HC, 19.5, 22.5, 24.5 444HC, 495, 572, 422 1.8 700 000
Drop Ceniar Drop Center 1.7 B30 000
] 1 000 000
Aluminum All 20 and larger 508 and larger All 28 100 000
2.0 1 000 000
2 9.75 in (248 mm} rim width and narrower,

* Ottset for demovnioble rims,

MOMENT ARM (30 N 1762 M) MIN)-—-—....,

where: M= bending

moment, lbi-in (N-m)

L =load rating ol the wheel as specified
turer, b foree (N}

slr = static loaded racding ol
wheel s spedified by the

the largese ¢

by the wheel mar:

e to be wed o

vehicle or wheel maniifac tap-

— oz LESHUOAD (e ¢ HY M Refer ] ahle A2 ol the Appendix for s,
—~ BBVED winny Foeled yadin,
= cocHicient of tricon developed between tire and road
S =accelerated test factor
344 Test Loap Factors ano Cyore REQUIREMENTS—Sce Tabl:
345 Tesy TERMINATION DerfintTioN
o : (a) Inahility of wheel o sustain load. :
(h) A visually deteeted fatigue crack penctrating through a ser [
L]
TABLE 5—TEST LOAD FACTORS AND CYCLE REQUIREMENTS FOR CORNERK 2
FATIGUE TEST, WHEELS FOR DEMOUNTABLE Rims
FRONT
WHEEL Accelerated Test
Material Factor Min Cycle Lify
Ferrous $0 35000
. .50 100 000
[ MOMENT Anm Loy THU2 MM ) - e -
b 318 1N (81 M)
|
. TEST tDAD
AN 1101 6 MR SPART R
USED TON INE SPECH 1
ASSEMUL Y
REAR
WHEEL

FIG. 3—CORNERING FATIGUE, 90 DEG LOADING METHOD
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APPENDIX
TASLE A-1—MOUNTING NUT TORQUES FOR LABORATORY WHEEL/RIM TESTS TABLE A-2—AVERAGE STATIC LOADED RADII FOR CORNERING TEST CALCULATIONS
Torque (dry}® Light Truck Tires ! Haavy Truck Tires
Theead S TR e : t
Application® Sizes e N-m " I ale
Bisc Whesls M12 X 1.5 80-100 110-140 Slze n Size | | me
Fanienger and light P RS B K e
tnck type mounting | 7/16-20 (=) 110-120 £.50-18 LT 140 | 356 | 750015 | isa | o3m
LR R s 67015 1T 134 | 340 | 735097 | 159 | ioa
bl e s 7.00-15 LT 140 | 3se | 7.50.18 165 | 419
& 7.50-16 LT 150 | 381 | 7.50-20 175 | das
. 8.25-15 TR 158 | 401
kout coined mounting I
cone seat nut 9/16-18 175-185 250-250 Tubeless—5 deg ey < e
5/8 -18 175-185 240-250 P 175/75-14 109 | 277 | 900157k 165 | 419
. P 185/70-13 104 | 264 | 90020 192 | a8
ol coined mounting P 185/75.14 na 282 | 100015 TR 17.1 434
Range nut 5/8 -18 275-28% 370-385 P 195/75.14 1.3 | 28% | 100020 197 | so0
P 195/60-15 e | 279 10.00 22 20.7 528
, ‘ Ve nut - 2-pe. nut | L-pe. nut  2-pe. nut P 195/7515 e | o2 11.00.15 TR 17.5 | 444
Fioted mounting #/16-18| 120-250 — 145-340 — P 205/70-14 113 287 11.00.20 20.3 518
11/16-16| 300-320  250-300 | 410440 340410 BlEEs 1o L i Bl o
374 -16| 450470  300-356 | 610640  410-470 . O L s Lo ol i,
ZZ80S0A) 350-400| — 470-540 P 215/75-15 122 | 310 | 12,0020 207 | 32
Bol oot mawnting = 374 =16 450-470 610-840 -~ 4 <y o iy oo R g
1-1/8 =16 450-470 610640 = ' Tubeless-13 deg
LT 215/75-18 122 | a0
Heavy-duty bal i i "
vwal mounting 15/16-12 750-770 10201040 o 3?;;;::: oL gg:,' o :;_; y
1-5/16-12 750-770 1020-1040 Lt 235/85-18 14.7 373 9.17.5 HC 15.4 91
| .22 18.3 485
Fhools ':'bh il E 76-14 T 126 | 320 | 1075 HC 158 | <01
Lo G 7815 LT 135 | 342 10.22.5 192 | 488
$ruds and auts 578 ':; ‘”";;g 200-240 H 781517 139 | 3s3 11-17.8 HC 16.9 429
4 - 175~ 240-300 L7816 LT 146 | a7 11.22.8 19.8 503
[ 11243 208 | 338
Bolts ond nuts e o g 8020 $15 17 138 | am | 12225 202 | 313
=10 3 370-4 1015 LT 1406 | 355 12245 1.} 834
N-15 17 145 | 3e8 12.5.22.5 204 | 318
‘for opplications ond sizes mot shown, ute torque recommendatiom prescribed by the 12-15 ¥ 15 Y. 1) 12.75.22.5 205 521
pi
wheal/cim or vehicle manufocturer. .
P Hut torque values sholl be checked and reset periodically during the course of a truck Tubsless-15 deg
vhesl fest in ordet 1o compensate for the “waaring in” of mating swriaces of nuts and bolt-
ey 71251 142 | 380
8.00-16.5 LT 13.4 | 240
817511 147 | 373
87516.5 11 138 | 35
9.50-18.5 L 14.1 ase
10-14.5 LT 140 | 258
10-17.5 LY 145 | a8
12185 L 156 | 2381

For fire sizes not sthown, use 1|||; sl Jisted in the individual tire manufocturer's Tire Doka
Book,
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