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S fllfcN J/IJ fiN 6 

I/J a,1 lie/slay h (21211 krehhihf tUl tywerd Clon 

.eeh fi1(,(n'procef fh hv de etnc()!)R .elehtenkl1 /IIe/hode . 

!Joel flOII ~ krekeM"j tAJC,l.J om IhUC/'{ -te verkt;J:r" 
In dJl op&e cleVt~ SfClYtH.AIl~h {)h kl W 10(j(J ciaar /tOn 

ofs IUhclie VCiH ck, Vi(I/htgs yraat Wfl ~ {jfClvure 

re l:etek.ehiltjs resulictielt 1Jn ver~/r;Mevt IW(..,/ OflcWre 

I;efei<etW'9! /wJ, Iltoo& . 

~ e'lndiy. elelHPI1!ew lHSiJzOCCQ. n eei! p krdt'(jU?} 
Wit ki/,lO Ce,/J./ zeUer als lei (}Pt kc {Jf7wbillo/
wid gaCt{. ~ bel?k'nrA SF"/v;YLefh :?u1/eH 110.9 

eta;, f2U1 ..eJ::..tra QllciJ;.rZlJek CKiJ;rlAorja€11 th(Jt/eV! IAJOtef.en .. 
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T INLE/lJIN6 

lIet munt~h is een {Jail de cuctrk kOf.,ld 0/1'1 VOfl1J iechniek. 

di~ /;ekend IS.. (k b::.tNerki'5 haudt slechh in dal 

een 3rC<.l/u.re 2JJ ~(~erp ~f;k. f.,VO/rt( ooeryeflOl1'lel? 

Eel? sChe ma-brck 1/a;;l'slel;;~ {)~11 de 1J1C//r/- tqPs-!e/J'n9 

A.i~{ tt II, f3uul- i 

/11 ans gel/o/ l:eA>fClCl( ~ 600en ~J1 ohckro !em/J/2/ 

nief tul eRn ;",~wJ.k~/c6 gtC<.VUIe, Maar zvn 6fe. 

sieh1;:e1s ;,10'1<.. uttjeu:erd. l1: /nun I 6/o/Jk. 6eofQ:Qf 

/Jie{ /L(JClb ~lA)On tyk ?f..It eell II/altk 6/al1k. J h1Car 

CJe.2Ji ;zen ,fcltevtl?e I'Cll1d. z;,e fJuf./r J. 

De2.S2 ? s{e//;".j /)62,/1 lWei -/at dC)el e?H lihkk iJ1uJ?( 

Ie /JK;kel? I Ohdaf c(,;{ Nel Cjb a2H Q?11 V"ctl06f.rl'e 

tn::rl1ier ~n I l'J1aCir am h1eer /11 Zie!;! '= uerk '!:/tfn 

in ~ bnoc(;!jd£ slcwy:ellcracm eh dz. opfiedend2-

II1{)Jendiyz Sfc(hMnyn b!:f /u21 Uti/en (jon? oft<. 

3fc(vUIe (Jc/cw,ne /;o/Ie). 
1ft he! lju;tJdRr tin ~ geiVJite3seercl ill he { verlxyo 
WI? ~ SpJfi1AI1~h aft; junche u;,n ~ £~ 

lie/her i.J.1Jl'dehcie sc/,wpz rona fJ· Z;e f3{.,(.ur S 

Eft ~e))/CtCfY1 oehc/uI/e'l1cie l17eiiroe/e h 0fH Clc/'-k:r 0&( 

()er band i:z b#len (als /tel kJ-Iac;() 

IJ!. -if e~;:er; "'~11 (eel 

1( ~ch, I Jen h7e i It 0' tie 
7f ujlf'erb:)(,( /'let /J1ei It od 
1f ../2,( /ldgz e/e /lfe'f1 (en #let hccle.. 
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/11 d,{ iRtJ/Clj /;.XJrdl d2 0mc!;Cj2 ekWleni('y, h1efltode 

beschouwd. 

&11 U)n c{Q.. proh/eMf'} die heriy Oh{ 5~Cln h d2 

beschr.:; lIi"J ()(}fh /cs;. f I ae l1e/Hf?fJc/rJ.. i<ah ictki CfjJel'lIlok. 

tus.9?n s/c?h1F/ ~n bhl?t.. en lursen !J1UI1{I'Ir1j I?H 

6/c/l1l. !'elf Ll IJs elf A /1M ill 1:3tA.ur,5 
1)// ;:;ro 6kRm l00rdl a;o:rbsf mel zJ.n ~af· e~~nlci? 
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Ons pro b hm IS /'0 ia.. -hn ScI, Sjt IH Ii1ezriSl::: h en I:ouen-

dlel1 syhtfWi:trtsch {o.v. ;z. =0 . 

He! 111 ;,ceri!'9 liCln ~ jUAs{e rCtnd VC()rP.:CtCtrcl~ is 

,In k!>ch'j lIirlj van k dee! ClClII d2 In<,,tl'l{ blcti1 k 

voldcehde. Zk InyellQetck {r;I17c( taJl'lACtOl'cfe s ~J<1 

w82rJ?Je»ew /11 r3ut1r 3 . 

cr IAXJrctl ClCIn~I1Q~n oIa ( ci2 bkm;:clt en d2. 

IUutt f'i"J sterr ~11. Eel1 vol!Tl1~ Cl£i/ll1Ol11e h dol 

hel /:.ohlok.! /Ct-Sf<?11 ht,,1116bl7'- eH vera2d Khaf'rn 

L 5lcm;::;els ell htUlllf)rl3) wr!}lIil19J /o::>s i-s. 
le !ttack//eI'iI1J gekurd mel W ;ueJ tif1ecUre 

e411c6gc. ekh1fn Ifl? pk.kz f "Nil lee # in com 6i11ak 

mel ok #(.so~c -: 5011 tuCl.le' ''sUPc'€ Tlil.5 If dal 

a Is IA:XJr fZ ~ /Ja. /o~ PI-O Jra h1 h(a tuwr dle-lIf! doe!. 

11.: jPkJ f/CIl1 2ak~11 1:; c/E'zQ CJ;Jh1bil1C?le b CIA lid,}':. 

c:) Inlerc:u: .. lie/ J€"f.'te n VOII ~ ekJHPI1-k-n Qe>"cI.s;z/;/19 f 

auf! blel1t;eh //tin rand I/wr t<COrciRl1, 5jt?C; fceren 

WI! de ~chreven blaSting I ellenClto hel defl}iefPI1 

("0,, InClkrlC<C1! en C{~/e pra..h1e -,6rJ /11. b. v. 

'SI.JRC / HOLJeLC/(eI17/ON k. JJe oerkfe:rfJ elcrla 

I.tXJrri I I/a6I ff-legd /11 €2fl z;r • {,( Ni (/fiR'S IJt ", ; I.e . 

9J k bJue/1(f?/ioe/hdQ "VA/II/I.ij2SJli ~ lie Mfcll i'h12/ b 

uer-kC(/ p~I'QlHnra. ;:T (112 IIO/lt !otIJ,,) (j/hri 
/Jat:il' e'(? h 1t!1;:J R C "'. 1# ()6et* fie 
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c;) N'a eltijZ lcel/CIEJ in!y11 aan c/2 HA RC - In ~r liz 
{.eI!fh t:fk a/hI! c6 ~c;a/e Of'tJeJ tt::tJr JUel- tl1eaAre 

ptob!em(h ) I /u:;fI he! HII,eC" -!'"08fC{P1111a. 

o/[j3SiClf'f v:arokH. 1k klekelW1!f ~fA/lcc,e1l t<uci;;JI 

Ih t3Ch lie (~ J<r ST-" zb;:e) I/CiJ I !f-kJd . 
t " C() /.Je Jess T. t'a;x: ()XJrcl.l /ire I eR fl ~rlcctl ?~ro m frK-< 

IAR/2,r <1hf!T21lt ih r<tJ?" 'U#/l/eR Slit, I'. lie 
eJ hlel'&<c.iieU€. LetlM:rking tal? ~ 1etJu.. flakY! Jh£-I 

"s,oii!C / QUI PUT 1)ls,Pt.Il!t k 

t/()(J/? oerc/2re In rr }tale Z1e C I] e'h C J. ] 

ten 52c1zz1 J:. //Of! op dm J'k;,fVI?r terl<.leffh HeSIT 

LlkbV. SoRe / l-toLJC'L CR€1l7IcJAI) z,ej U Ii, fJUur 
it en S-. 1/;f>l'il'l l1n I2lell1fnl /Jr -'1(/ Y'/H 11 c4. 
ZJI1 30/ ekhleniel? ()y;r ell (/'eor:e ac"k~ eku 
e/efnfn/eh oeruijun {,;Je Ilaar La] 

/11 1&1 Iwr{ kMJ1l!Ri1 {;.:R J.e{)g-tn cia I clel/12 gat -ek ~fI

ten d.tz cfsiclnd ~" c4. ~ Wiexk /c ltoOj';:x'niel7 

(X.Jh ~l eefflRl1/ ~hltRl1 ieoC/'yc.erl. eh Jod~Vlcft2 

i"l1h~11 k;;akn o( cle2e. o;hhnd hu( {M;JroCl. 

(r!W2. el' IAXJl'dl k;, (ak.} gelttCtClki ~H gt:teed S(;~p 

el4 /t<»1( 61017" ) . 
te /ltu-h I 61a11 k 1J;.i I h /;eD eJ, reUf n /hJVI a2Vt #- t JtfX.Jrs 

l¥:Jpara hie 1;-)<:(,;, eleM~1 (fJpe 4f1 ),.fe /:3] ) 

Ei' h {)(Jar e2n <fJ kH.cO!S' .elel'JtQl1! frkal.Q~ o#t.dal ct~ 

eeh 1c£Ua clrC<./isch (')€'J";;k::<Clhintj' CX'lot k6i:en_ tt..';eWrd::or 

2Q (2eh tOfeaif' S,CfhMI&jJ veld. 1uti1,fR/1 ~clll(joen 



I 
""4.J , 



........... ~.A 

""""'l " 
~ iI~ 

II I) 
~ 17 ~ 17 ~ J 1 • 

V ~ t1 V'I 
L!\ 

Iii I I ~ I I I I I 
L~ 

....... L~ 

" " ~ f:\. " " v. ....... 
J I ....., 

" " V ~ 
j ~ 

.,v w ...... " " ll' V ~ 17 ~ V 

, 
«) 

• • I/' 
AI I " • ~ 

,f.; .'" l) 

t 

"- .. ~ 
I;" • • 

~ 
... l/ ...... i 1 ll' 

A V ...., 
" ..... V 

" " X 
'~ >- ..... 

" ~ 

...... . • 
"'" • • . 

.... 
~ J ~ i~ 1~ L~ L~ 

'I\~ ~ l~ ~ J ~ 4 

~ Ie 
A ~ " " 1 



.--,-------~ 

~ 
\n 

"" ~"" I 
m 

~ 
, 

~ 



-1(.)-

!k. €kIHPh/eh ~h Wit dIe", /.ba~ prahteMSch ;2oebl 

~. tOllcffh JCt:d. teJchteOfH kU111R1? tAKJrdRI?, 

z:e oetdr,l;n/j U':ih ~ HUIII ~bhL 1# ektwn/en J)ten 

toe i" fJu.~r 6 

;IIC H/J/2C IN /!O€R 

In otil hoolclslut< b~flehfl ~ c& 0;0 /::ouw /AAYl ki 
pro8f'OInMa jX'khzl "HARC It • 

lk a; 2RJl1dJU' & k Coin Mall do s .e fI sUb 10 iL/-!l1eJ ~rdPl1 

be-oprokJ;/1 0lCI1'I ~ hC/ltd toh Ioi:zje I 

lk /ladn~"- '2et/ fuel' by 1i!J~11 cr ~I geci.2£/ k dal 
lUel toJl wi kl l/OJi lap jJrogfO'lt4m(;( "SIJRC / fI()/)c~ - . 

C/(e i1710A/ ' ~ of de £jX=QOIk 0j.7{i0) ():XJr kl 

;vel thecVte ~/k . 
lJe Il1l1Cer (jOlt 'HARc'( &1!11f>11 ().£ on:::IPr oerciolpv, ;, 

cine ~n. iRZJ2 8~" WI'/YIeH ra2n Jalcturbko 

CflciJ;1' uerdJ2 bng Wh rJ;. /fttJ(Jer "eL.eil~, 

&1I11t'1I elhz ::reP a/20ttd.f;rt:J1c. io el' (Zfn ha.2Q uJl ePYi 

gfOOl. a0I1/a1 tJl'OJrOtntw;t kaor';", (cplieJ - [uQ/duli/lesj. 

j)o(Jr. ~h cr&chikle Jet(32 UClI1 Glf:t12. kaarlen k.an /nRh /}12/ 

<J2n /Jt;1~ hUAl'JI1 (riff Iii I..ber ~m h.rd ~E'YlIJk pro h/eem 
~ch'(j()en. 1):, JI1tA::Rt b wrk2Jd In ~ wlrnc!a dne 

ha:J jd :Jto€f£ 11 , ( 2Je 001<. 6/2 18 ) 

cy Jqra f1!2_kr c.ate{t 

lk Jjl sel flan ~O(r len wotd! !J b !tkl /J {):;fj r 
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hel ClCih ~:42h Wit kl kllOc/;Jc;{Q, ~kCl:y1J ~h 
0Nt kJ tx"lexp Wit W (Jm()lOlJ'IfIta c/aJt cQ 

:YURh8k (JI11'lizJ!£ k sIo./f'h. ®e. sel ton i:col'kJ? 

fMJrdl al.7shf:i1 htfl,! '" IlENO'r kaol'l 

8) ilClJf£L o€rc ;';1710~ CJ)f2~ 
De!22 xl UAI1 Icao/'~n teschtjf dQ ifli{ek 

fjOO)KJ2../re / be/aof.;/7g en tHaknaol ~rn.r r..ol1 /wj 

111«1i2f. ~2e kaor-en CRt SCh«!len /u;./ fYC(J01n /Wa 

d2 kfloct:J dJJ. IJ? jot htCIk ttXJr /uU daJr ~ kM '" 
WJI ~I /lti6e/e eias/tr£jr2 plObkrzm. 

Lhulde II1CIf?lHPnl
lt 

ufJ/a.rrirJ ) 

~& sel IICtI1 it.aal'el7 WOldl ajgzs/d-k1J /J1e1 {J;J? 

'DID 6PTloN" i:u:;1' -I. 

cj JQ.II{L INCR£"Hc~Ij.!.'()N ~19~1J~ 

w& seI tlOIt Wr/en (A;()t bel I~ ~ k/oJltflfj 1 -

1n;Ie/lreI1/e1l eh cI.e SlurihJ UJ/h kI pro9rOllfll1C<. 

m ere If! j #12 e/~!t x.hr2 Ona bse . 

Elk. se/ {,.Oil sluringJ /wi.OI'/e1f fJJJrc£/ aj~/o/evJ 

daJr (J2H 'CoNTI Nut; If kaarf. U?Zft MCIN 

slw.trl Iwi froJ'OIYlh1Ct ~ fXtJt eRn ItA€UtV 

InCleJKfnl 01 12ei1 serie /...CI11 /Jtc/eIJrPf/J~n_ 

~ kph Att aalt ~ kMC£ ton bJ~ :c cic;ar ~ 

CRtsck//eftc/fJ fjfOo/Xh h<Zen. ()x:r t3?n Wi VOf'Y~ /:;teJch'JIII'!J 
Gctfl cfr;. kaar/e(/l {)fYu:Jleh ~ 1ICItl/' dIL kH.4£C - HINU lit I( 

~(' C3 J. 
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fk. ~/ eRn L *) OOfl~kflM'S/:; k.aaf'kh WOf(lJel1 

AlIET clCXJI' W oeriaal (Jto!}ro/ll/l1C< f'1 ffJt1QCfkl 

!WAa r VJ<Jf c(Qn b ieI' M-el ~ itavd by 1IC1?EJ d . 
ad a) ?4~/h€7Ce CIlR.DS 

T; T L G" : S p tefl,U {l:.XJr Ac /, 

<S I ZINq teJt(rl.Z(,r/ ~e heugeh 

61.E/1cN1S Jetl &~ e/eme"/e,, a~n 

;tLL POINTS ! })e2f2. Cfli€ MIdi C)Ch/W 1<.1 tX.:oJ' ~I 

&<;ek2hRJ7 en Of s/qan ()on sphltAnFYft eIA 

lekken 1ft aile /J1~rcdie !U",hn U4n oPe 

elehRhlel7 

(*) ~'p£)1) n: : te2e I<.aa/'l/ !£hq kJl dl ufda,ttl IoJro;ye 
proceriure II? t.aJr ~ ei?lJ1€hiJ1 t;.t::of'/;:; def52 

frmu kr/rlj ~bru) 1<.' !<un tJorcWn 

~~ pfocedure k/I /wee /tulle kiARn /;v... . 

f~ jJe e/z1nR111 d:J/kAdo mCtlrlz tAJrdf !:fpC/alrJ 

awl} ~ AQl1d Ulh cQ iM;,ct~ tortn Iud 
element 

lr 2} SIClItMYlJI el1 reu.. u/{ PX:r IAJYd/ r
pn iVI W colJro{;l{o/en fjJ bfh ().i).( 

~6;u)~Sk b In r;6 ~koI I~yrofl!f!" 
ptoceriu.re {M GflJ pi 3/0 lut/Y/ ~ - r ) 

(J-) FINITE : {;Jo ret! !J<};/fMk I b:J ~ (0 Ie re1tken (b1.5 X ) 
liel rie1f2 aphe {JJO(rJ/ le~JtiYlJ gehouclRn 
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ittef c/Jz r-olwvine oeroVi dJz.r; i7'jf'J1 clio 
~(XJ/9 ();(H lUel elaJl~ck 04. fYiHOhV:J 

/Je2Q k.aa"t Inoel o/&d SctJtt.R11 Pl40w hi 
ot ''ttPlJIlTE'' kauri. 

END : »~2Q. &",,1 oiM;{ ~ ~ne LOri 

POlO /4(fl, fer cqrdo a/ 

ad tV /lobeL /J€ Fc Nlll(JN 01 R DS 

! /lao"l f& /;.J::{Qr knk;I()'Bs ~IlJ 
¥ &xJrcl2lt tag :TJChleo eYl ()::os 1:' tie ) 
tJX:r IuJ iHa/tRJ1 LOn plots. 
(lxy ciJ bekUtMS w{lf c;kJ. Co de J 

I· i ... J.'r.!.! ~ 6/2 13. 
(fr) '-WTRo( : lk2e Ofhe ref dt ~b)U{k2r c& 

#t?~k~d ~ dI2 rW~flJk jzaulAJ~ry
wel, ~n maL/lUaa! UtAh hi ilk/'Ct/1e - . 

slopjXn pr IhclelJrfl7l Of .k ~n. 
(?) P?lNT C/tOf(£ : :rz-II 00. Mo~~tt wei oM Ie. kieZ£P1 

WI1 welh elelW2ntl1 €V1 kl100rpunien 
j 0/ f/Cer tAllII. /k 00 F/ h ~ 
opk :fblWi<1 ebt r;fr; groJ:.- k£-ved /uAci 
UOIfI wl f.,(;;fJ/' Ie on;/2r d rCA m YJ (el tJ . z. 

~prii1,1e, wi voeY) ze kJChvuVlfP geewffUJ 

S/Qc,n 00" cp ~ p<ssr ~ fie 

COORtJIKI/11:. S , j),. { /;lck 9eejl c1< cr:ijrdflctlevt I.X.tI( 

elk., kltcr2jJtpul'li We2/'. 
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C1:J#N(£C/IIIITJ: 0; I 610 k "ok /opJ b 3i.p ~r 
dW2 de khOOrfJun& UXJr elk.. 

.rdemeYJi· 

PRJPcR.TY : fjeef cit. tna.{e,taaIQ,lf/H ~cttaprn tDH 

~ eklHRlIJlei1 tueQr, 16C1ls €' frKJ~Lu4" 

).J I ~h vice; fJ fCV(,}) . 

{)x;r c6 j~- eleMflHIen kuw juPH fuel' tfr;. 

/1() /'ct2 6;:; /.auI e#7 W;ztVi'f Cor< /1 CiR/I1feJ? 

'rye-Den. 
In allJ raj h et /"I.XJr lo::d OPffC~fl 
E - }!!tOOL Itt o(x) AI IMbr z.. 

J-> 

(7(-) wRl HA£iJ ~ Oe'& kaar/ rf c& ~bfIMW ck 

tn0<f~k hAd otu fZeh Sfavt;urug~ - reI<.. 
('<Iak of Ie gweh iUJY i2.fu h~c{,,
p/a¢hsch YrlQ!er; ao/ r-e/rag. 
l€ "()Xjt It. kAr~ 114'9 11 t IIfrskf/f!}'flg) kit 
0f ririe jwAnieffr; Cf~rY1 f.AXJrr;I.Q,n . 

&11 iHafUer, cU~ /uer ~1u:JZJ2,Y1 h. h an.. 

~ klOhtbt€ Of Ie c/2I(H. /" ;echle ,~-

duk"-eh. 
~ aele ~/hooW rf Mr? r : 
• kJ aaniaJ 0~n. fJJCCLt~ kJOffl /IAJL 

warc(J bhCtcW/id C 3 in QJtJ ~I ) 
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The next series of cards in this option is used for input of codes for 
selecting strains and stresses for plotting to be written to the post tape. 

The following code is used: 

Code 

1-6 

7 

8 

9 
10 
11-16 
17 
18 

19 

20 
21-26 

27 

29 
31-36 
37 

38 

39 
40 

41-46 
47 
48 

Description 

Components of strain. For rigid-perfectly 
plastic flow problems, components of strain 
rate. 
Equivalent plastic strain (integral of 
equivalent plastic strain rate). 
For rigid-perfectly plastic flow problems, 
equivalent plastic strain rate. 
Equivalent creep strain (integral of 
equivalent creep strain rate). 
Total temperature. 
Increment of temperature. 
Components of stress. 
Equivalent Mises stress. 
Mean normal stress (tensile 
positive) for Mohr-Coulomb. 
User selected variable based on stress 
and temperatures defined in PLOTV. 
See user subroutine section. 
Thickness of element. 
Components of the total plastic 
strain. 
Total equivalent plastic strain. 

Total value of second state variable. 
Physical components of total creep strain. 
Total equivalent creep strain. 

Total swelling strain (from subroutine 
VSWELL) • 
Total value of third state variable. 
Higher order contribution obtained from 
QUALIFY option. 
Components of Cauchy stress. 
Equivalent Cauchy stress. 
Strain energy; for elements with Mooney 
material only. 
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DEF! N nION OF \-lORK-IiARDEN LNG SLOPES 

Work-hardening slopes must be input for uniaxial stress data as change in stress per unit 
of plastic strain (see the diagram below): 

------------------------------------.-------I 

J 
I 

I 
I 

I 
I 

I 
I 

I 

/ 

I 
I 

I 
I • 

,I 
I .-• 

i I 
I , 

/ 
/ 

/ 

). 
" I 

l 
l , 

I 

jE 
, 
• • • • 

Figure A2. 5-3 vlork Hardening S10pes 

6°1 
1st work hardening slope:: --- • breakpoint:: 0.0 

6£P 

60 
2nd work hardening slope:: .-1. , breakpoi nt :: 6£P 

6eP 1 
2 

A03 
6£P + 3rd work hardening slope :: 

6E P, breakpoi nt :: 
3 1 

A£P 
2 

NOTE: The slopes of the work hardening curves shou1d be based on a plot of the stress 
~ersus plastic strain curve for a tensile test. The elastic components of the stress stra 
curve should not be included, and the first breakpoint of the work hardening slope should 
be 0.0 
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IN je;k fXrSc~all ~ e;;d;j2 elelKPnkn Juj.lltodf;. ~n 

wi !(JAAal<- coer ct2 f}~ Lan de?J2. ill ~ sclulleit-

1hJz/ /toc(Q WI lie keu y~ ~ /uetefl groollt£Act. 
7J: sdu/le 11 /IfJl,,1 Ao dIi. :pa f ui t veUA &/0 r - f lao Ii fCtz 

Juak'riaol l c/Q e;-. £.11. tek.ehl elashc;clt. pbJl-rSCh 

tk r=.E.I'1. k.'!f81 r/.IuJ 110<) Gelt e;l1di~ tuaoloW. 

£.COr do SfClIfh)f1() Jndieh dJ !];Qf/(/Ie M MClCII 9ffY'liulci 

2CU ~VI . At a,en fifih /<vI /14111 }H.t/ rJi groa /;;; rx/Ov 
Let" d! ;JIM.. I<fo /If MQ /Juikn k Ie kef.,{ /,.J i ~ Ic.ctl aM. el?rcfR,r 

JCItOf:/f1.o(!l tedRltRh; dOlt laarJ c/P t:r (Xf k'7!fPl ~. 6· JI. 

de J:h (1k11 11te11t~ ita rcfIv (lllt;'~. 
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JIHL jf~..fJ~ C:E.H tHel fas.fr opmmf. 

In IYU{JY /0 Of J:,k.J6uel U eRl'1 {QIJ/er flo lJ)11 fZeYl 

door IIMddf'IJ gr~dt piC( Ii de . 

/lei ~II 'iJ ~/ ct {)CIn cil2 e& (ormo/1e louis ~ Ih 

~"kbk.kucL q:gelrfJdR/1 iJ . 
fj t. ) stop;6 u;t by/Of.If r/I kl l:e2/d 

.toal/:; c'- fXtlOr;rd/; ~'ru.c)uur wi ~teketlcf h 

Of wi/end h herJ:; ele/1tRnl It ~ (j (Zf<2. coL /y f 
I 6' q 

II t3C 0 

E& 
I I I I 

If I;;;c b ~ I' W( /ltd. 

o 

/ikz 11€n dol funl /l Qchh- b bll " (N'17t l3 . 

Vi' 2Ifh IAf C(J1 ler':} In ~ /C1atel' fto '::; kl ekk"" f 

Clun"~UPh i1I.£) cle tjl. 
f)i t koit & hi <?~fKn/;ff"f C(C/I? c6. w':)f/IJtg rk~n 
hebben _ J)z klekefl)1!j h ~h~r IN'!JnnJ.f /cos u-i {-

) 

:;eto:;rd) WCIOreIt:xJr €;r naar eefl QnciJ(re OJ)?.cok.. 'Yzex), I 

Jnre t IA.X)t run . 
&h ondete CXY2fA( ["n ~n kl ~ bedRn /lCiJ7 ~n 
docle UJl1es. V::xJr tim. c!oc;/Q ZEhP b ~II cIe rSlW.t)~ci 

()Clh punl IJ Clc~h ':J cite Wh j'JUh f 13 C:4C (J~) 

~, z 

R~~ • 
& 
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Uzrcltr Lnfli n ClOVi rjQ hanci c;o it cI2. (RY {,(Jrh10~ 
vterlwn(jes ghtJaQ/ de €: hfOkl'l Ih ~ 

P Ia.l-tn ~ . IP2 d~ h 01;/ /.,cor cd2 htQ I r:itr6 kk 
fJ/j1 ClOI1tj'JClK:1I IXrvorme~ Vier /cOl') {. ( f~ /6) 

~ fJlao/;; I/CIh dtl r76Mi.j h /}Io tx:tol /,&?pryer" 
)17 I:J d c:faJr!tel Iltj<-ih II dR. Jllrr !cGn(. 

7Joor vf ~ over il2h cUa:fI1cc)/ eh QCln Ie 
iJlzhteh etol 01;1 eRn AaolelflChh~ b A.a",e11 //JIG, 

ofJ e2 n /off' nih Wfl.:1r2 te k.. fJQ" ~ ~ s ~ 0; II 
tea /.AXlQ,cfg tirjl II? ~ ou,urt {,Oft ~ t<,Dortles 

u;L (frehltcl.. jl? kl f/e'l'iu/11 Df /;/1.,.if) 

flte;fj Mrd h:J CJt:fittRrltl fPJiriIlh chi W ;uel ~I 
Ie Clcl,lc,.. IzolelJ io of ~ &Iodli /£ill c1J!crJHOHe 

Wi? ~ h"teI1 ~':Jk. Jijn l dfA2 cfe w/e4 t k6kn) 
Utl ~ tCt.si&-fv6 h lUel {:; a.ct, I::r hie" 6/ ok 
l'ekku-t (jen, r!pdl 117 wetkffk/uucL ook.. /,ClJr k.omen. 
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/J to 

Rao~r 0/ I/O htf2, 

~ItOIltPH cui t-l [Ir ] 
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1"-- Cf IIf£rlu(1~h CA;f1' S{'llrr~n 0-:' gEf-ekRh, 

/). ~fOI1MT fftafehh l/C/IIJ bJ1a:! Jll elt fl uer{ol/eJ? 

8211 OPJ~lfr'!f In tft2 /Juurl Kin R~ 2RJ min. 

L2.Ie (X)" I:; b ) 
[)i{ Of51i1'/~elJ ~6eu.rl Jw~1 claar VJQar ak. ek/HP,,-kll tol7 

kit/} /;:Rl'plJe. lechl Iraekeh ooer~" )IQatt een £a:J!1;' 

1N:;6er JOt hi . 

!leI :zoo dc4 bfl!7f?11 chi er.teen lirtel" fJR.lafie Fe 
besfaQf tUf'Sfb ck ktek~,dl. ~FfU Wit /(/7/.(C q 

.en W ,Ita Jeep tpI'OJrO/J1/HQ. IiSORC / (jU/ )7wT DIS' ?LIlY" 

/fl/£C II welt"l hf. I?t.R:I Ih d// F( /J /11~ftejJCll'lb 

Ih k/ ek~hl. SLAeC /Ow7;:UT 1J1s,,01/99·' 7b/'Wltl taJr 

1<)11 ;:,/qatja c4? & k./ICJ:JfJ?/lb? 0/ c& rofld . 

f1 cQ 1<Xj,1/zQf'i<Rh 68tjCI1 ~ IJJ k?1te jJU111en JtC(;{ 

g::ffhal:J tKtcW2ld J.en hofl1 d/eJ1 Amol er )n clal 

~cWz.,1 /z Wit ~ lJteJh R2n UM farllte bf'O"AJ ~ t..:e1'c(Qt,''Y . 

Eeh r.;er/actl lui -&.II If, kl eenfe Cbd Jr.iel O,('o!/en 

//1 die" er ~J1 Df'r hal rut hit -I:um" d~ ~ 
P~fQhthtQ £s u;t/ we k/ J,lerkst Io! U'/{)1z9 hJ;nf'Y1 

f:; de wjh VfYh1/tJ€ eRhtPl'l7eh. 

ten ClI1~re etJt ~k, J!t.:J.l ~ lfffj'hf) Lan CIl lJ£;K.JinJlCz, 

Ley;o /CU!A.ts/ny 11'1 i!.. NChhr:J c::I..;ler W vb k.. ,.(=0 r· 
E3kJk.eh lAJe tJullr II qtJ 61z. 88 dan tleh 1AJ.t<.. 

cial de lJtaNl rna k ()f''f?hohk~ a:J/<. /~ ~ iJ,,",fI.f 

Wn 1(.:.20 tulIA. of C/'e2di. 



D 
A 

~ 
T 
A 

~ U 
A 
L 
U 
E 

ULAIC )(·1 
6.IE-Il 

S.IE-Il~------~--------~------~----~=-~------~ 

3.IE-Il 

2.'E-'1 

1 •• E-Ilr-----~~--------~------~--------+--------H 

LOAD CASE' I 

* 

5.IE+II 1.IE+ll 1.5£+'1 2.1£+11 
DISTANCE JETYEEN NODES 

J., 
Cb 
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Ctk. !u.t,,1W1l luet~(/QJi W f/ro bieR", qtJ'I'{;iseli ill 
tw'i!2. probkJneh /lL. 

-.:r JL-

~V2 O>:z. 
~ 

~P P~ 
..e.- """"-

k k 

If} ~Ifd I g<ldl: / ? 1- 1 ()/. / > /0;1 
/f1 ~6/ed .Lt.. 'rldl: I r'1- lor I < /(h / 

\ 

AA It'!!y" ~ tZei't flty s(etke ~el'll volt cr aer 

~ R.-l1ch"'!J. 

it? scluilelt IJ1.elhC1C(P ~I/ dlct.erJ!aa/1cJ:;. Cf'IOfd1hg 

>-
ci2 ~1J1lA~ ¥/(J'!j taJrril her Cf ~tollge" dCXJi r<:9'1 

<5ctw fpOfIlM"J (;";11 ;z tk:J1Jih3 . d£ ttj /c,/:at;/ /l.eril 

1);'/ 6eR,/d h .€1tA(}2AM br..y tk nlt(;fo.n lit !putlr 12. 6/2 1/ 

()JC(ar dt2 ~C~f!QIt!W~ h 0iJewi. 
1ie1).01.( &hlt€l? cbl /hare, d~ slJelk glClCbflf/J;;" )zJeI 

f?d- hn kJCh';Jf.JeI7. lk F bit tiaa I;' d2 cpJm~"
/lra,~ ci.ede ;;.; t.len. 
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&~It riAen PtcP of ge'htDllt I VJ:JtdR" ch{ d? s{;~ liltgt''' 

a//ee/7 tl/ -tter:&J1 /;j c6 ;;lafl;rc/,p /hCIe JIrP,,!en . 

/ld /tulIA Il1cJe>PteItI (, elas/-tsck tey/It s~) !P'II 
I1tcde iol1t;flt(€ SjJCIIIM"ff jJlatl!fei Uriet o/KfJO/HPn II, tt'lfbg). 

[A{ ,Ieit I1:XJt kJ ~flaP/;J"{}fCl/fVJtQ {).Of dQII ~/ JhJ'laa/ h 

OPt ciR eta" u;I de /h.eyiO.k pUll en Ie tlOM j;rhtRrPlI PClOr' 

c4 J2ielnent k,ltoa;:;pf.llJ!en. 



4.0E+0 

2.0E+0 

~ 
T 
A 0. 0E+0 

V 
A 
L 
U -2. 0E+0 
E' 

-4.0E+0 

0 

-

0 

f-

IGJ1 

f-

, 

0 

I-

0 

-

0 

I I I , I I I 

" 

, , , I 

VLAK X=0 
I , , I , , , , , I 

V-- I~ -

\ 
~, 
·w 

I , I I I , , I , 6.0E+0 
0.0E+00 5.0E+00 1 .0E+01 1 . 5E+0 t 2.I2IE+01 

DISTANCE BETWEEN NODES 
LOAD CAS4~ ~ IS' 

* 

,--, 

~-

i 

-

-

2.5E+01 



-41.-

CQNCLtlJIES 

[k e:tndtfj€ elelnRnlen J1W,lltocfR rl eRl1 g&dJ;. k~ rI'Y 
toJr hi /Jetph.ohillgr -.en Iff<. velcl. 

~r 02 !JatJ. w /&.u'!J wei. fiCIn do JfQII/t,(~1I /call I~ 

c;(;t S/cx;()Utn hOB (7Rh tulSflOPk ga:taQn /41fcWn . 

/)) ~ eerJk p/~ ~91 tit; (}al'leIPk 1,017 kl Jt~ren 
()ql/ dR sjJalJltA'~h /Jog Mel taJl. 

Jh a2 ~ ,b/aQi;; b ;"~k ktcIr of; JfOItIU~ II! hi 
e;zn/e <slut. lCtlJ ~tjrafl k4 t/(Jltt(Je~ )toCl?l /du;rlJ 

afn tit; :rfe~ (/#'1 k i:e;:obn~ ~/b ~ 

tEde 9!l a(.£leR'J k..ahttZl1 /J;1el c/R a~Je ktehlU~ ~ Itocfp . 

lid h J2,k¥ eIo /noeilp w:ad Oht wi k ~ Wlf)r 

~ d~Y/~ I/C(I? cfa:;11 Icehtel1. 

(;Je bh/t.DfJ dull OOk eRv; hi ~fJ/(UJIk doer! ()()fr cfI; ()j. 

Of' d2 Jxu71 nlzg .L &CfJt W sc,~~o/l Ml'ok.ier (ue t<t 13 ) 

k:,,, her r rEf wtoplClfAtL axt ~Qn ~YciJ2n. 

II/f 



~ 
~ 

R =25 

1 .0E+02 

0.0E+00~----------4------------+------------~----~~--~ 

D 
A 
T 
A -1 .0E+02 

V / 

A 
L 
U -2 0E+02 E . 

-3.0E+02~----------4------------+----------~~-----------4 

-4,0E+02~ __________ ~ __________ ~ ____________ ~ __________ ~ 
0.0E+00 

LDAD CKSt::== 0 
tw' 

1 .0E+00 2.0E+~~ 3.0E+00 4.0E+00 
DISTANCE BETWEEN NODES 

-LDAD CA"SE-= 015 
o 

, 
.t:--
1<> 
I 



[1 J /labs ! e~ell .) 
~£)RC ~(jl v.;ote a/s jJle - eh jOd prexeEoI' 

II) UJJnbl/Jtih::? !net kl IhOI'C - F/lke{ . 

ERn ~I? VOl.lc&,J' wo/.bwa. Jelll 'odCt 

[!, ] flJRC) lit/Ie eleMRHI PfOJfQ#f. 

Clser /I1iiIlUQ/ 110 Lu h1~ 11 .(j .en C 
'" 

[it] fiJ fj;e/aqr., 

~/seh //0/1 ,fehl! Jt[od211817 I/cur InfAJPhd;ge 

SpCfhY/lhgel1 aOI1 e~rn JHR1]~k WClCtl'cfen by 
he I fflUl'rtel7. 

/41;; 6. fUllort /1 /' Olf ¥ {ley . (j it 
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TITLE 
SIZING 
ELEMENTS 

MUNTPROEF 
200000 

12 28 
ALL POINTS 
UPDATE 
FINITE 
END 
POST 
14,16,17,0,1, 
1 , 
2, 
3, 
4/ 
7 I 
11, 
12, 
13, 
14, 
21, 
22, 
23, 
24, 
27/ 
CONTROL 
30,30 , I 

0.05, 
PRINT CHOICE 
1, 1 , 
1 , 1 , 

" , I 

COORDINATES 
3 240 a 
1 0.0000 
2 0.0000 
3 0.5417 
4 0.0000 
5 1. 0833 
6 0.0000 
7 0.5417 
8 1 . 0833 
9 1.6250 

10 0.0000 
11 1. 0833 
12 2.1667 
13 0.0000 
14 0.5417 
15 1.0833 
16 1.6250 
17 2.1667 
18 2.7083 
19 0.0000 
20 1.0833 
21 2. 1667 
22 3.2500 

1 
0.0000 
4.1529 
0.0000 
8.3058 
0.0000 

11.5737 
8.3058 
4.1529 
0.0000 

14.8416 
8.3058 
0.0000 

17.5458 
14.8416 
11.5737 
8.3058 
4.1529 
0.0000 

20.2500 
14.8416 
8.3058 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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23 0.0000 20.7917 0.0000 
24 0.5417 20.2500 0.0000 
25 0.8287 21.0787 0.0000 
26 1 .0833 17 .5458 0.0000 
27 1.6250 14.8416 0.0000 
28 2.1667 11.5737 0.0000 
29 2.7083 8.3058 0.0000 
30 3.2500 4.1529 0.0000 
31 3.7020 0.0000 0.0000 
32 0.0000 21.3333 0.0000 
33 1.0833 20.2500 0.0000 
34 1.6574 21.9074 0.0000 
35 2.1667 14.8416 0.0000 
36 3.2500 8.3058 0.0000 
37 4.1540 0.0000 0.0000 
38 0.0000 21.8750 0.0000 
39 0.8075 21.9064 0.0000 
40 1.6250 20.2500 0.0000 
41 1.6564 21.0575 0.0000 
42 1.9486 21.8871 0.0000 
43 1.6371 22.1986 0.0000 
44 2.2037 22.4537 0.0000 
45 2.1667 17 . 5458 0.0000 
46 2.7083 14.8416 0.0000 
47 3.7020 8.3058 0.0000 
48 3.2500 11.5737 0.0000 
49 4.1540 4.1529 0.0000 
50 4.4520 0.0000 0.0000 
51 0.0000 22.4167 0.0000 
52 1 .6150 22.4795 0.0000 
53 2.1667 20.2500 0.0000 
54 2.2295 21.8650 0.0000 
55 2.7500 23.0000 0.0000 
56 3.2500 14.8416 0.0000 
57 4.1540 8.3058 0.0000 
58 4.7500 0.0000 0.0000 
59 0.0000 22.9583 0.0000 
60 0.7826 22.7135 0.0000 
61 2.0992 22.8230 0.0000 
62 1.5910 22.7500 0.0000 
63 2.7083 20.2500 0.0000 
64 2.4635 21.0325 0.0000 
65 2.5001 21.8410 0.0000 
66 2.5731 22.3491 0.0000 
67 2.9760 23.2260 0.0000 
68 2.6667 23.0833 0.0000 
69 2.8333 22.9167 0.0000 
70 3.2500 17.5458 0.0000 
71 3.7020 14.8416 0.0000 
72 4. 1540 11.5737 0.0000 
73 4.4520 8.3058 0.0000 
74 4.7500 4.1529 0.0000 
75 0.0000 23.5000 0.0000 
76 1 .5651 23.0103 0.0000 



-46-

77 2.5833 23.1667 0.0000 
78 3.2500 20.2500 0.0000 
79 2.7603 21.8151 0.0000 
80 2.9167 22.8333 0.0000 
81 3.2020 23.4520 0.0000 
82 4.1540 14.8416 0.0000 
83 4.7500 8.3058 0.0000 
84 0.7539 23.5000 0.0000 
85 0.0000 23.9520 0.0000 
36 1.9909 23.1718 0.0000 
37 1.5374 23.2603 0.0000 
88 2.5000 23.2500 0.0000 
89 2.7566 23.4454 0.0000 
90 3.7020 20.2500 0.0000 
91 3.2500 21.0039 0.0000 
92 3.0103 21.7874 0.0000 
93 2.9218 22.2409 0.0000 
94 3. 1954 23.0066 0.0000 
95 3.0000 22.7500 0.0000 
96 3.3311 23.3229 0.0000 
97 3.0730 23.5810 0.0000 
98 3.3510 23.6010 0.0000 
99 4.1540 17 . 5458 0.0000 

100 4.4520 14.8415 0.0000 
101 4.7500 11.5737 0.0000 
102 1.5078 23.5000 0.0000 
103 0.0000 24.4040 0.0000 
104 2.4167 23.3333 0.0000 
105 2.9439 23.7101 0.0000 
106 4.1540 20.2500 0.0000 
107 3.2500 21.7578 0.0000 
108 3.0833 22.6667 0.0000 
109 3.4601 23.1939 0.0000 
110 3.5000 23.7500 0.0000 
111 4.7500 14.8416 0.0000 
112 1.8789 23.5000 0.0000 
113 1.5078 23.9520 0.0000 
114 0.7539 24.4040 0.0000 
115 0.0000 24.7020 0.0000 
116 2.3333 23.4167 0.0000 
117 2.5207 23.6813 0.0000 
118 3.0751 23.3769 0.0000 
119 2.7933 23.8607 0.0000 
120 4.1540 21.0039 0.0000 
121 4.4520 20.2500 0.0000 
122 3.7020 21. 7577 0.0000 
123 3.2500 22.1289 0.0000 
124 3.4313 22.7707 0.0000 
125 3.1667 22.5833 0.0000 
126 3.6269 23.3251 0.0000 
127 3.6107 23.0433 0.0000 
128 0.0000 1.0000 0.0000 
129 1.0000 0.0000 0.0000 
t30 3.3562 23.8938 0.0000 
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131 3.6438 23.6062 0.0000 
132 4.7500 17.5458 0.0000 
133 2.2500 23.5000 0.0000 
134 1.5078 24.4040 0.0000 
135 0.0000 25.0000 0.0000 
136 2.6427 24.0113 0.0000 
137 3.2124 24.0376 0.0000 
138 4.1540 21.7577 0.0000 
139 4.7500 20.2500 0.0000 
140 3.2500 22.5000 0.0000 
141 3.7613 22.8927 0.0000 
142 3.7876 23.4624 0.0000 
143 1. 0000 -0.0000 0.0000 
144 -0.0000 1.0000 0.0000 
145 0.0000 1. 0000 0.0000 
146 1.0000 0.0000 0.0000 
147 1.0000 0.0000 0.0000 
148 0.0000 1.0000 0.0000 
149 2.2500 23.9520 0.0000 
150 1.5078 24.7020 0.0000 
151 1.8789 24.4040 0.0000 
152 0.7539 25.0000 0.0000 
153 2.7329 24.2191 0.0000 
154 2.4463 24.2077 0.0000 
155 1.0000 0.0000 0.0000 
156 0.0000 1.0000 0.0000 
157 3.0216 24.2284 0.0000 
158 4.1540 22.1289 0.0000 
159 4.4520 21.7577 0.0000 
160 4.7500 21. 0039 0.0000 
161 3.7020 22.5000 0.0000 
162 3.9691 22.9828 0.0000 
163 3.9577 22.6963 0.0000 
164 1.0000 0.0000 0.0000 
165 0.0000 1.0000 0.0000 
166 3.9784 23.2716 0.0000 
167 3.5000 26.5000 0.0000 
168 6.2500 23.7500 0.0000 
169 1.0000 -0.0000 0.0000 
170 -0.0000 1.0000 0.0000 
171 -0.0000 1.0000 0.0000 
172 1.0000 -0.0000 0.0000 
173 2.2500 24.4040 0.0000 
174 1.5078 25.0000 0.0000 
175 2.8308 24.4192 0.0000 
176 -0.0000 1. 0000 0.0000 
177 1.0000 -0.0000 0.0000 
178 0.0000 1.0000 0.0000 
179 1.0000 0.0000 0.0000 
180 4.1540 22.5000 0.0000 
181 4.7500 21. 7577 0.0000 
182 4.1692 23.0808 0.0000 
183 -0.0000 1.0000 0.0000 
184 1.0000 -0.0000 0.0000 
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185 1.0000 0.0000 0.0000 
186 0.0000 1.0000 0.0000 
187 3.3560 26.5000 0.0000 
188 6.2500 23.8900 0.0000 
189 6.2500 23.6000 0.0000 
190 3.6430 26.5000 0.0000 
191 2.2500 24.7020 0.0000 
192 1.8789 25.0000 0.0000 
193 1.0000 0.0000 0.0000 
194 0.0000 1.0000 0.0000 
195 2.5404 24.7096 0.0000 
196 6.2500 24.0300 0.0000 
197 3.2130 26.5000 0.0000 
198 1.0000 -0.0000 0.0000 
199 -0.0000 1.0000 0.0000 
200 4.4520 22.5000 0.0000 
201 4.7500 22.1289 0.0000 
202 1.0000 0.0000 0.0000 
203 0.0000 1.0000 0.0000 
204 4.4596 22.7904 0.0000 
205 6.2500 23.4600 0.0000 
206 3.7870 26.5000 0.0000 
207 -0.0000 1.0000 0.0000 
208 1.0000 -0.0000 0.0000 
209 2.2500 25.0000 0.0000 
210 -0.0000 1.0000 0.0000 
211 1.0000 -0.0000 0.0000 
212 0.0000 1.0000 0.0000 
213 1.0000 0.0000 0.0000 
214 3.0210 26.5000 0.0000 
215 6.2500 24.2200 0.0000 
216 4.7500 22.5000 0.0000 
217 -0.0000 1.0000 0.0000 
218 1.0000 -0.0000 0.0000 
219 1.0000 0.0000 0.0000 
220 0.0000 1.0000 0.0000 
221 6.2500 23.2700 0.0000 
222 3.9780 26.5000 0.0000 
223 1.0000 0.0000 0.0000 
224 6.2500 24.4100 0.0000 
225 2.8300 26.5000 0.0000 
226 1.0000 -0.0000 0.0000 
227 -0.0000 1.0000 0.0000 
228 0.0000 1.0000 0.0000 
229 6.2500 23.0800 0.0000 
230 4.1690 26.5000 0.0000 
231 -0.0000 1.0000 0.0000 
232 1.0000 -0.0000 0.0000 
233 -0.0000 1. 0000 0.0000 
234 2.5400 26.5000 0.0000 
235 6.2500 24.7100 0.0000 
236 1.0000 -0.0000 0.0000 
237 6.2500 22.7900 0.0000 
238 4.4590 26.5000 0.0000 

to 



239 6.2500 25.0000 0.0000 
240 4.7500 26.5000 0.0000 

CONNECTIVITY 
71 0 1 

1 28 110 137 105 81 130 118 97 98 
2 28 137 175 136 105 157 153 119 118 
3 28 175 209 173 136 195 191 154 153 
4 28 81 105 77 55 97 89 68 67 
5 28 105 136 104 77 119 117 8a 89 
6 28 136 173 133 104 154 149 116 117 
7 28 133 173 134 102 149 151 113 112 
8 28 173 209 174 134 191 192 150 151 
9 28 102 134 103 75 113 114 85 84 

10 28 134 174 135 103 150 152 115 114 
11 28 55 77 52 34 68 61 43 44 
12 28 77 104 76 52 88 86 62 61 
13 28 104 133 102 76 116 112 87 86 
14 28 34 52 32 19 43 39 23 25 
15 28 52 76 51 32 62 60 38 39 
16 28 76 102 75 51 87 84 59 60 
17 28 55 34 54 80 44 42 66 69 
18 28 34 19 33 54 25 24 41 42 
19 28 80 54 79 108 66 65 93 95 
20 28 54 33 53 79 41 40 64 65 
21 28 108 79 107 140 93 92 123 125 
22 28 79 53 78 107 64 63 91 92 
23 28 110 81 109 142 98 96 126 131 
24 28 81 55 80 109 67 69 94 96 
25 28 142 109 141 182 126 127 162 166 
26 28 109 80 108 141 94 95 124 127 
27 28 182 141 180 216 162 163 200 204 
28 28 141 108 140 180 124 125 161 163 
29 28 216 180 138 181 200 158 159 201 
30 28 180 140 107 138 161 123 122 158 
31 28 181 138 106 139 159 120 121 160 
32 28 138 107 78 106 122 91 90 120 
33 28 78 53 35 56 63 45 46 70 
34 28 53 33 20 35 40 26 27 45 
35 28 33 19 10 20 24 13 14 26 
36 28 56 35 21 36 46 28 29 48 
37 28 35 20 11 21 27 15 16 28 
38 28 20 10 4 11 14 6 7 15 
39 28 36 21 12 22 29 17 18 30 
40 28 21 11 5 12 16 8 9 17 
41 28 11 4 1 5 7 2 3 8 
42 28 78 56 82 106 70 71 99 90 
43 28 56 36 57 82 48 47 72 71 
44 28 36 22 37 57 30 31 49 47 
45 28 106 82 111 139 99 100 132 121 
46 28 82 57 83 111 72 73 101 100 
47 28 57 37 58 83 49 50 74 73 
48 12 204 219 231 237 
49 12 182 202 217 229 
50 12 166 185 207 221 



51 12 142 164 183 205 
52 12 131 147 171 189 
53 12 110 129 144 168 
54 12 130 146 170 188 
55 12 137 155 176 196 
56 12 157 179 199 215 
57 12 175 193 210 224 
58 12 195 213 227 235 
59 12 209 223 233 239 
60 12 195 212 226 234 
61 12 175 194 211 225 
62 12 157 178 198 214 
63 12 137 156 177 197 
64 12 130 145 169 187 
65 12 110 128 143 167 
66 12 131 148 172 190 
67 12 142 165 184 206 
68 12 166 186 208 222 
69 12 182 203 218 230 
70 12 204 220 232 238 
71 12 216 228 236 240 

PROPERTY 
25 

~o-

0.140E 05 0.300E 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 0.150E 02 O.OOOE 00 
1 

1 TO 47 
0.290E 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
48 TO 48 
0.581E 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
49 TO 49 
0.772E 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
50 TO 50 
0.962E 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
51 TO 51 

0.111E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 
a 

52 TO 52 
0.125E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
53 TO 53 
0.139E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
54 TO 54 
0.154E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
55 TO 55 
0.173E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
56 TO 56 
0.192E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 
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a 
57 TO 57 
0.221E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

a 
58 TO 58 
0.250E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
59 TO 59 
0.290E 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

a 
60 TO 60 
0.581E 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
61 TO 61 
0.772E 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

a 
62 TO 62 
0.962E 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

a 
63 TO 63 
0.111E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
64 TO 64 
0.125E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

a 
65 TO 65 
0.139E 010.000£ 00 O.OOOE 00 O.OOOE 00 0.000£ 00 O.OOOE 00 O.OOOE 00 

o 
66 TO 66 
0.154E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

a 
67 TO 67 
0.173E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
68 TO 68 
0.192E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

a 
69 TO 69 
0.221E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

o 
70 TO 70 
0.250E 01 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

a 
71 TO 71 
WORK HARD 
3" 1, 
90{0.01 
32.5,0.075, 
14.4 I O.175( 
GEOMETRY 

2 
0.100E 01 0.100E 02 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 

1 TO 47 
O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 O.OOOE 00 



-5.2. -

48 TO 71 
OLD 
BOUNDARY CONDITIONS 

92 
1 1 1 1 O.OOOOOOE 00 
1 1 2 2 0.000000£ 00 
2 2 1 1 O.OOOOOOE 00 
3 3 2 2 O.OOOOOOE 00 
4 4 1 1 O.OOOOOOE 00 
5 5 2 2 0.000000£ 00 
6 6 1 1 0.000000£ 00 
9 9 2 2 0.000000£ 00 

10 10 1 1 0.000000£ 00 
12 12 2 2 O.OOOOOOE 00 
13 13 1 1 O.OOOOOOE 00 
18 18 2 2 O.OOOOOOE 00 
19 19 1 1 0.000000£ 00 
22 22 2 2 O.OOOOOOE 00 
23 23 1 1 O.OOOOOOE 00 
31 31 2 2 0.000000£ 00 
32 32 1 1 O.OOOOOOE 00 
37 37 2 2 O.OOOOOOE 00 
38 38 1 1 O.OOOOOOE 00 
50 50 2 2 O.OOOOOOE 00 
51 51 1 1 0.000000£ 00 
58 58 1 1 -0. 1 OOOOOE -02 
58 58 2 2 O.OOOOOOE 00 
59 59 1 1 O.OOOOOOE 00 
74 74 1 1 -0.100000E-·02 
75 75 1 1 O.OOOOOOE 00 
83 83 1 1 -0.100000E-02 
85 85 1 1 O.OOOOOOE 00 

101 101 1 1 -0. 100000E-02 
103 103 1 1 O.OOOOOOE 00 
111 111 1 1 -0.100000E-02 
115 115 1 1 O.OOOOOOE 00 
132 132 1 1 -0.100000E-02 
135 135 1 1 O.OOOOOOE 00 
135 135 2 2 0.000000£ 00 
139 139 1 1 -0.100000E-02 
152 152 2 2 O.OOOOOOE 00 
160 160 1 1 -0.100000£-02 
167 167 1 1 O.OOOOOOE 00 
167 167 2 2 O.OOOOOOE 00 
168 168 1 1 -0.100000E-02 
168 168 2 2 O.OOOOOOE 00 
174 174 2 2 O.OOOOOOE 00 
181 181 1 1 -0.100000E-02 
187 187 1 1 O.OOOOOOE 00 
187 187 2 2 O.OOOOOOE 00 
188 188 1 1 -0.100000E-02 
188 188 2 2 O.OOOOOOE 00 
189 189 1 1 -0.100000E-02 
189 189 2 2 O.OOOOOOE 00 
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190 190 1 1 O.OOOOOOE 00 
190 190 2 2 O.OOOOOOE 00 
192 192 2 2 O.OOOOOOE 00 
196 196 1 1 -0.100000E-02 
196 196 2 2 O.OOOOOOE 00 
197 197 1 1 O.OOOOOOE 00 
197 197 2 2 O.OOOOOOE 00 
201 201 1 1 -0.100000E-02 
205 205 1 1 -0. 100000E-02 
205 205 2 2 O.OOOOOOE 00 
206 206 1 1 O.OOOOOOE 00 
206 206 2 2 O.OOOOOOE 00 
209 209 2 2 O.OOOOOOE 00 
214 214 1 1 O.OOOOOOE 00 
214 214 2 2 O.OOOOOOE 00 
215 215 1 1 -0.100000E-02 
215 215 2 2 O.OOOOOOE 00 
216 216 1 1 -0.100000E-02 
221 221 1 1 -0.100000E-02 
221 221 2 2 O.OOOOOOE 00 
222 222 1 1 O.OOOOOOE 00 
222 222 2 2 O.OOOOOOE 00 
224 224 1 1 -0.100000E-02 
224 224 2 2 O.OOOOOOE 00 
225 225 1 1 O.OOOOOOE 00 
225 225 2 2 O.OOOOOOE 00 
229 229 1 1 -0.100000E-02 
229 229 2 2 O.OOOOOOE 00 
230 230 1 1 O.OOOOOOE 00 
230 230 2 2 0,000000£ 00 
234 234 1 1 O.OOOOOOE 00 
234 234 2 2 O.OOOOOOE 00 
235 235 1 1 -0.100000E-02 
235 235 2 2 O.OOOOOOE 00 
237 237 1 1 -0.100000E-02 
237 237 2 2 O.OOOOOOE 00 
238 238 1 1 O.OOOOOOE 00 
238 238 2 2 O.OOOOOOE 00 
239 239 1 1 -0.100000E-02 
239 239 2 2 O.OOOOOOE 00 
240 240 1 1 O.OOOOOOE 00 
240 240 2 2 O.OOOOOOE 00 

NEW 
END OPTION 
AUTO LOAD 
5 J 

PROPORTIONAL INCREMENT 
0 1 10, 
CONTINUE 
AUTO LOAD 
15 I 

PROPORTIONAL INCREMENT 
0,2.5, 
CONTINUE 
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D 
A 
T 

5.0E+01 

0.0E+00 

A -5. 0E+01 

V 
A 
L 
U -1 0E+02 E . 

-1 .5E+02 

-2.0E+02 

I I 

~ 

f-. 

-

-

l-

I-

I-

I-

F-

I-

I-

l-

I-

I-

I-

-
-
-

I-

I I 

I I , I I I 

,..,. 

" 

I I I .. I 

VLAK X=0 
I I I I I I I , I , , I 

-
-

..MooI 

~ --.- . 
-

b ,.... 
...... 

~ 7"" 

~ ~ 

P 

(!) () 
-
-
-
-

I I I I I I t 

0.0E+00 5. 0E+00 1 .0E+0t 1 .5E+01 2. 0E+01 2.'"5E+01 
DISTANCE BETWEEN NODES 

LOAD CASE--:: 0 ~(lA.D CA~E; "0 LOAD. CA-S& 012.-
.,.. . . 0 - .-fA 

XX- STRESS YY STRESS VON MISES STRESS 



D 
A 
T 

-3.0E+01 

-6.0E+01 

A -9. 0E+01 

V 
A 
L 
U -1 .2E+02 
E 

-1 .5E+02 

-1 .8E+02 

I I I I 

l-

I-
,... -

.... 

-

-

-

-

-

~ 

.... , 

VLAK X=0 
I I I I I I I I 

,... 
~ 'IJ 

'"' 

I .~ I I I I l. I 

I II I I I I I 

..C> 

'\ 

\ 
,\ 

~ 
AI l-:= 

~}I ~ 

y ~' ~ 
(~-

I I I I I I I I 

o . 0E +00 5 . 0E +00 1 . 0E +011 . 5E""*0"1 2 . 0E +01 2.5E+01 
DISTANCE BETWEEN NODES 

LOAD CA'SE-: 0 LOAD CAS[-.0l3 

XX- STRESS yy- STRESS 



D 
A 
T 

5.0E+01 

0.0E+00 

A -5. 0E+01 

V 
A 
L 
U -1 0E+02 E . 

-1 .5E+02 

-2.0E+02 

-
-

-

-

-

-

f-

f-

i-

f-

f-

-
-

-

-

-
-
-

,... 

I I I I 

..... 
~ 

.-

I I I I 

VLAK X=0 
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\. 
" ~ 
~ -

~ 

~A 
~~) 

I l I I , L I I • ~ 
o . 0E +00 5 . 0E +00 1 . 0E +01 1 . SE +0tt 2 .0E+01 2,5~+01 

DISTANCE BETWEEN NODES 
LOAD CASE: ~ LOAD C~SE: 0 LOAD ,.cAS£~- -014 

o 
XX- STRESS yy- STRESS VON MISES STRESS 



5.0E+01 
I I 

r 
r 

r 

0.0E+00 
-
-
-

D -

A -5.0E+01 
-

T 
-

A -

V 
A -1 .0E+02 

L 
U 
E 

-
-

-

-1 .5E+02 
-

-
'-

r 

-2.0E+02 
I-

r 
I-

I-

I -2.5E+02 
0.0E+00 

I 

LOAD CASE: 0 
IIf 

XX- STRESS 

I 

I 

VLAK X=0 
I I I I I I I I I I I I I I I I I 

, 
¥ 

,..... ,... ,... ~ ~ 
~ 

~ 

7'<" ~ I' ... 

~ oj 

~ 'i£ ~ '-:!~ 

) -
-
-

I I I I I I I I I I I I I • a I I 

5 . 0E +00 1 . 0E +01 1 . 5E +01 2 . 0E +01 2.5E+01 
DISTANCE BETWEEN NODES 

LOAD CASE::: ,~ LOAD CASE~' eJl1> 
o ~ 

yy- STRESS VON MISES STRESS 



VLAIC X·I 
1.IE+la 

, , . . • • • • I • • • 1 • • • • • • 

D 
A 
T 
A 

8.8E+88 

V A -1.8E+82 
L 
U 
E 

-2.8E+82 

• • -3.8E+la 
I.IE"II 

LOAD CASE. I • xx- STRESS 

l~ 
-L..LL . . . . . " . . 

-. .A - .... 

~ ... 
• ... • -

~ 
.~ II 

t-V 

• • • • • • • • • • 
5.IE+II 1.8E+ll 1.5E+81 a.IE+81 

DISTANCE IETYEEN HODES 
LOAD CASEI I LOAD CASEI I 

e + 
VV- STRESS VOH "ISES STRESS 

• 
2.5E+ll 



D 
A 

1 .0E+02 

0.0E+00 

.... 
I I 

~ ~ 1. 0E+02 
% 

V 
A 
L 
U -2 0E+02 E . 

-3.0E+02 

-4.0E+02 
0.0E+00 

I 

LOAD CA"SE: 0 

XX STRESS 

I 

VLAK X=0 
I I I I I I I I I I I I I I I I I 

,.. 
-.-

'"' c.. ,.., ,.... .1:> -
~ 7'<' 

~ 
~f\\t a 
~~."'III 

I I 

5.0E+00 1 . 0 E + 0 '1 1 . 5£+ 0'1 2 . ~ £ .... 0 1 2. 'SE +01 
DISTANCE BETWEEN NODES 

tOAD CASE: 0 - tOAD CAS£~ 01 
o 

yy- STRESS VON MISES STRESS 



D 
A 
T 

1 .0E+02 

0.0E+0~ 

A -1 .0E+02 

V 
A 
L 
U -2 0E+02 E . 

-3.0E+02 

-4.0E+02 

I I I I I 

'"" ~ 

I ~ I 

VLAK X=0 
I I I I I I I 

,." 
~ 

~ 
~ 

i J I I I I 

I I I I I I I I 

'-

or.,.. ~T • 

,.... ..0 
i~ 

~ "'-
"""-~ ) 

~ 
I I I I I I • I ~ 

0.0E+00 5. 0E+00 1 .0E+01 1 _5E+~1 2 ~E+01 
DISTANCE BETWEEN NODES 

LOAf> CASE: 0 LOAD CAS~:: e Lo.AD £ASE-- .~ 18 
~ 'fJ~ . ,. -t: 

) 



1.13E+132 

13.13E+~0 

D 
A-I.13E+132 
T 
A 

~ -2. 13E+132 
L 
U 
E 

3.13E+02 

-4.13E+132 

-5.13E+132 

I I I 

I 

I I I I I 

C>. '"' ~ ~ 

'" 

\ 

\ 

I 

VLAK X=13 
I I I I I I I I I I I I 

"" ... To 

"" '''' .J::l 
...... ,~ 

~ " 

~ ( 

~ P 

I I I I 

13 . 13E + 1313 5 . 13E + 13 13 L. 0E + ~t 1 . 5 E + 13 1 2 . 0E + 13 1 2 . 5 E + 13 1 
DISTANCE BETWEEN NODES 

LOA:J) CKSE: 13 LOAD CAS~\ (}r lOAD CAS 4ef~ 
~ ~ .. 

XX~ STRESS YY- STRESS VON MISES STRESS 

I 

~ 
I 





3.0E+02 

D 
A 
T 
A -3. 0E+02 

V 
A 
L 
U -6. 0E+02 

-9.0E+02 

-1.2E+03 

I I , 

l-

I-

I-

I-

-

-

I-

I-

l-

I-

I I I 

VLAK. Xr0 
I I 1·- t , I . ..:, 

I 

r. ..... ,.., 

,.. .,.. 

I I 

I I , I , , , I 

-.. 
-

-

-
r::. ,.., 

~~~ 
~ 

~ :"1 

~) 

~ 1\ 
~ '"'.:J ~ 

L ...1 I I 

0.0E+00 5 .. 0E+00 1 .0E+01 1 . SE+0't 2. 0E+01 2.5E+0t 
DISTANCE BETWEEN NODES 

LOAD CAse 0 LOAD CASE\ 0 LDAD CASE~ 0 
o 

xx- STRESS yy- STRESS VON MISES STRESS 

I 
--t.J -I 



-4.0E+02 
I I 

.0E+02 

D -6. 0E+02 

A 
T 
A-7.0E+02 

V 
A 

b -8, 0E+02 

E 

-9,0E+02 

-1 . 0E+~3 

-1 . 1 E +03 
0,0E+00 

i 

lOAD CA~E: 0 

XX- STRESS 

I 

VLAK X=0 
I I I I I I I I I I I I I I I I I 

->.. ~ ~ 

\ 
~ 

N j r 

I I 

5.0E+00 1.0E+01 1.5E+01 2.0E+01 2.5E+01 
DISTANCE BETWEEN NODES 



-5.0E+02 

-6.0E+02 

D -7. 0E+02 

A 
T 
A -8 . 0f!: +02 

V 

~ U -9, 0E,..02 

E 

1 .0E+03 

1 . 1 E +03 

I 

I -1 .2E+03 
0.0E+00 

I I 

I 

LOAD CASE - 0 
;,t ... 

xx- STRESS 

.. VLAK )t-0 
I I , , I I I I I 

r\ 
I I I ! 

,.. ~ 
~ 

\ 

~ 

~E-

r\ 
~ ~ 

7 

1-, I I I I I I I I I I I I I 

5 ~0E+00 1 .0E+01 1 . 5E+~'1 2. ~E+01 2.5E+01 
DISTANCE BETWEEN NODES 



-6.0E+0 

-7.0E+0 

D 
A -8. 0E+0 
T 
A 

x -9. 0E+0 

L 
U 
E 

-1 .0E+0 

- t . 1 +0 

2 
I I I I I I 

2 

2 

2 

3 

") 
J~ 

VLAK X=0 
I I I I I I I I , I I I I I 

~ ~ " 
7'!:' 

\ 
~ 

'~ 
~ 

3 I I I I -1,2E+0 
0.0E+00 

I I I I I I I I I I J r I I 

5.0E+00 1 . 0E +01 1 . 5E-+~ 2 . ~E +01 
DISTANCE BETWEEN NODES 

LOAD. £AS~_ 'eJ 

i 

, 



-8.0E+0 

-9.0E+0 

D -1. 0E+0 

A 
T 
A_I. 1 E'~0 

V 
!1 b-1 .2E+0 

-1.4E+0 

2 
I 

2 

3-

3 

3 

3 
\ 

3 

3 I 1 .5E+0 
0.0E+00 

I 

I 

LDAD CASE:= ~ 
if. 

XX- STRESS 

I 

I 

VlAK X=0 
I I I I I I I I I I I I I I I I I 

, 

"- " ~ h "" 

\ 
~ 

ft. 
~ 

i 

I I I I I I I I I I 1 I 1 I. f' r 

5 . 0E +00 1 . 0E +01 t . 5E +01 2 . eJE +01 2.5E+01 
DISTANCE BETWEEN NODES 



-1 . 1 E+B 

-1 .2E+-0 

D 
A -1. 3E+O 
T 
A 

X -1. 4E+0 

L 
U 

-1. SE+0 

-1.6E+0 

3 
I 

3 

3 

3-

3 

3 

3 I -1. 7E+~ 
f}.0E+00 

I 

I 

lOAD CASE1:i. ~ ,.,. .~ 
xx- STRESS 

I 

I 

VLAK )(=0 
I I I I I I I I I I I I I I I I I 7'-- .,., 

\ 

-l 

D 
~ ~ 

i 
I I I I I I I I I I I I I I I ( 

S . 0E +00 1 . 0E +01 1 . 5E +~ 1 2 . 0E ....... 01 2.SE+01 
D~STANCE BETWEEN NODES 
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