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EYXAPIEZTHPIA

AwcBuvopanate TNV unoypEucn v evxapisticovus Tnv Elonyntpa ko
EmiBAenovoa tng mapovoag IMtuyakyg Epyaciag Ap. Awovuoia - TInverdnn
Kovrovn yia tnv moAbtinn Bondewn kot cvveyn kabodnynon mov npdbupa pag
nupeiyxe kebdg Kot Y1 Tov ToAL Lpovo mov daravnoe dimAa pog kab' 6An
diapkern ekmovnong tng napovoag [tuywkng Epyaciac.

[Saitepa tnv EUYOPIGTOLHE YW TNV EUKOLPIX TOU HAC E£OWCE vt
(oyoAnfolpe pe v Zratikny Avdiven Xopikov AKTuouATov Kat XopiKov

[Macieov ue HYY.

Tewpyrog K. Kupraromovlog

Zapavnc M. Nikoidmoviog



MEPIAHWYH

H napovoa IMruyiakn Epyosia reptiapfdver tn otatikny avdiuon
yopikoy Siktvopdtov kol yopikedv  mAdwiov pe H/Y. H  avdiveon
npuyparonoEitaul e TN HEBOSO TNG SuoKUuWING Ko PE TN XPNHON GYETIKGV
EMOTNUOVIKOY - EXTadevtixev  rmpoypappdreav  H/Y. TMopovosidlovron

Srapopeg apBuntikéc EQUpuoyES.

it



IMMIEPIEXOMENA

EY X A P TH P A . oo et e e e e ae e i
IS S AN = ' R i
I E P E X O M EE N A ittt e et e e eaanane s it
LI =1 07N I 01 B S TSP |
2. ITATIKH ANAAYIH XQPIKON AIKTYQMATON ME H/Y ........ 4

3. [TAPAAEITMATA ZTATIKHXZ ANAAYXZHZ
XQPIKQN AIKTYQMATQN MEH/Y ..o 12

4. STATIKH ANAAYZIH XQPIKON [TAAIZIQN ME H/Y ............. 101

5. MTAPAAEII'MATA ETATIKHZ ANAAYZIHZ

XQPIKON [TAAIZION ME H/Y .o 12
6. SYMITEPAZMATA ...t 199
BIBAIOT PADIA...c.co 201

i



1. EIZATNQIrH

.1 levakd

Ta tedevtaic xpovia 1 eEEMEn ko eEAmAwon TV MAEKTPOVIKOV
UTOAOYIGTOV, KaBWG Kt 1] duvaTdTnTa avanTuEng Tou TUPEi ey 68 TOAAOVC
TOUEIG, EKUVUY TOUG UTTOAOYIOTEG Eval arapuitnto LSO TEYVOAOTIKTC uvddou,
arda ko emidvong mpoPfAnuatev mov amd Kalpd GRUGYOAOLGUV  TOV
Mnyaviko.

Evag und toug topsig dmov ypnoiponoeitar o H/Y givin o kAddoc tov
[ToAtikwv Epyov Yrodoung. Etou kpivetat avaykata 1 ouyypaen GuTtHg Tng
RTVYIKAG  Epyaciag. 1 omolr mepihapfdaver v avdiuon  xoplkdv
SIKTLOUETOV Kl L OpIKOV TAatciav pe H/Y.

H aviivon rpaypatorowsiton ge tny uébodo tng Suokapyiag Kut ue
¥PRoN OYETIKOV EMGTHOVIKOV - EKTASEVTIKGY 7pOYpuppatov H/Y.

AEilen. axdua. va avaeepBel 0Tt autd mTov TPATHATIKA AvUADETAL KAl
vroroyiCeta urd £vav H/Y dev eivan n mpaypatikny kataskevn oAld £va
TPOSOuOIWLL (LLOVTEAD), WOV (mOBIBEL IKAVOTOMTIKA OAeg TG PUCIKEC
RN YUVIKES ISIOTNTEG TNE KUTUGKEVNG.

O nehemtig - pnyavikdg opeider va sivin o Bfon va eréyiet
HUTOTEAMG TNV opBOTNTA TOV UMOTEAECRATHV TOL TOU divEl TO POy PP
H/Y mou gpnowonoiei. Arnaiteitat, Befaieg, ko KOAR yveOon TG KAAGIKNG

CTUTIKNG.

1.2 Kivdvvot agaipdtov

O H/Y seivat wkavog va eRTEAESEL pe peydAn akpifaw kot tayvinta
uplBuNTIKEG TPAEEIS Kl v PG SHCEL HTOTEAEGUATA.

T ocodinate dev  ogeiloviol Katd KOAvOVE GTH  RASKTPOVIKG
sEuptrpata tov vroAoyiotn (hardware) vAAd otov avBpOTIVO ROPEYOVIQ KOV
UREIGEPYETHL OTT Sdikaoict avAAVoNG TS KUTHOKELNG, £its £XE1 TOV pOAD
TOU GUVTHKTI TOU TPOYPUULATOS i TOV pOAO TOL ¥ PHioTN.

Ta  ocpdipdta,  smiypuppotikd,  taflvopovvial ot aKOAOUBEg

KUTTYOPIEG:



() I opidputa uhyopifpov Kul Kodikonoineng
B) Zeoediuata ypnong:

[ ZQdApdtd avEREPKOUG TPOGOUOIOONG TNG KUTUCKELTG

(R

Leaipata oIV €107 TOV SESOUEVOY

e

ZeAApara 610 YEIPIOHS TOU TPOYPAUUATOS
4. TOUApUTY EPPNVEILNEC UTOTEAECUATOV
7) L& SQUApUTH CTOKOTNG KUl GTPOYYVAELTTC.
[epiocotepeg nAnpogopieg uropel va Bper kavels otig ABUKTIKEG

Inuewsoelg [Koviovy, 1995).

1.3  Tlopovoa [lrvyiakn Epyacia

AuTH N TTUYWKT EPYUCTH AGYOALITAL E TNV OTUTIKN UVAAVGT] Y OPIKOV
OLKTUMUGTOV KUl YOPIKOV TAUGIOV HE nAektpovikd vrmoroytotny (H/Y).
[Madaotepa dev URAPYE HEYEAN £QapuoY 18I0 TOV LOPIKOV SIKTLOLITOV,
FWTL UTaTO0oE TOADTAOKOLE Kl X POVOPROPOUC UTOAOYIOHOUC YO TNV GTUTIKN
enidiven tovg. Opog P TNV GApatddn eEEMEN TOV TPOSHOTIKOV UTOAOYIGTOV
(P.C.) otnv dexuetic Tov 80 £y1vay TPOSITH Yiu TPUKTIKY] EQUPROYT KL TU MO
TOAUTAOKI Y OPOSIKTUMNATA KAl YOPKGE mAdicwr, 18i0g otov ywpo Ttwv

OIKOJOUIKWV KUTUCKEVOV KL TOV TEYVIKOV EPYOV 080TOLUG, (YEQUPES K.AT.).

levikd, ot tpodudtatol  QOpeic  MUPouCIHfovy CTUEVTIKGOTUTH
TAEOVEKTIHUTI EVUVTL TOV ERTESQV (D1B1UCTATOV).

l. Kuartd npdTov Eivan EAAQPOTEPOL KUl CUVERNS OIKOVOULKOTEPOL, Y1t
T 101t avadapuBuvopeve popTtia, and TOug ETINES0U] QOpPEIG.

2. [upouvciafovy 1kuvOTRTH AVOATWEDG HING TOTIKNG UTEPPOPTIGLENG.
AO7w VIApPEE®G £vioyEvidy arnobepdtov avtoyic.

3. TMapovocuilouv duokupyia TOAU pEYHALTEPN TV SbWCTUTOV
POPEWV.

4.  H otankn ouvurepipopd tovg atny npdEn Ppicketal mAnciEotepu

mpo¢ TNV BEepnTIK. GE CUYKPION UE QUTN TOV ETMAESNV POPEWOV.

H ypion xat e€iamdoon tov yOPOdIKTUONATOV KUl YEVIKOTEPU TOV
TPISICTUTOV QOPEMV (PYICE HETR TNV EupEitn EQUPUOYT TOV NAEKTPOVIKOV
UTOAOYICTOV., HE TOUC Omoiovg Htav mAfov duvatdv GE [IKPO Y POVIKO
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dutctnir v EmAuBovyv  TpBIoTHTOl POpEig, ueydAou Buabuol oTuTikng
uoptoting. Emakiov n £pevpeon tpiduictutov kOufov, N TUTOTOINGT TOUG
N(t Il EUKOAT cuvdean Tov paBdnv Bondnee otnv repatépe eEanhwon tov
LOPOBSIKTVOUATOV.

[Mevikd pmopoipe vie modue 0T 01 duvatdtnTeg Tav npoypauudtoy H/Y
OTNV GTUTIKH UVEAUGT] TOV YOPIKOV JIKTVONITOV KUl YOPIKOV TAUIcioy £ivi
TOAU PEVHAEC KUl TOAUTIMEC O1OTL PUROPOLV vt EMALVOOUV TOAUTTAOKOTEPEG
KUTUOKEVEG GF TOAU HIKPOTEPO Y POVO KUL PE HEYUALTEPN akpiferd arnd &t pe
TI§ KAUCIKES HEBSBOUC TG EQUPULOCHEVTIC OTATIKNG. AUTO QUGIK( onpaivet
gMIgIoTOROINGT TOu KOGTOUG Kl TOL YPOVOU EKMOVACEWG TNG OTUTIKNG
neiétng. Eniong diver tnv duvatoTnTU GTO TEYVIKO YPUPEIO 1 TNV TEYVIKN
ETUIPELL Y1 LYNAOTEPT WOOTIKG KO ROCOTIKE GROS00T TOV HEAETNTIKOV
duvatoTATOV.

Tmv mapolcw MTILYLAKN £pYOsit, TN OTUTIKY UVEALCT TOV YOPKOV
popEav mpaypatoroitul ue TNy pefodo tng duokauyiag kat tapovsiabeTal
ot0o KED.2 yut ta yopwkd Sixtvdpata kat 1o KED.4 vy 1o yopkd tiaicw.

Tu mpoypuppata H/Y. ce yAwossa FORTRAN, mou ¥ pnoipornomoaus
oto KE®.3 71 1 yopkd diktvopare kal oto KED.S v 1o yoptkd mAaicut,
Hag £dwoav TNy SUVATOINTH YPRYOPNG EMAUGTIC TOV TUPUOELYHATOV KL
KRUTEANEUY OF amOTEALONUTA £EMPETIKNG CUNPAOVING NE (LT TG ETIALONG
yopic H/Y . dnhudn pe "kAuocikeg neBodoug pe to gept’.

Y10 KE®D.6 rupovcidovTot 1o SUMTEPGCHATH TNG TUPOLSHS NTUYIUKNG

gpyaciug.



2. ZTATIKH ANAAYIZH XQPIKON AIKTYOMATON ME H/Y
2.1 To péhog tov ympodiktvmpatog - [evika [Bifrroypupiu: Kovrovy, 1995

Zro ywpodiktowpe kaBe konpog €xel tpeg Pabuovg edevbepiug. Ot
BuBpol AruvBeping UVTIAPOCHOTEVOUY TIC TPEIG UETUKIVIGEL] TOV KUT(H TOUG
(COVEG X. Y. KU1 Z £VOC 7EVIKOU CUOTHHUTOS CUVTETAYUEVOV. TTOU eKAEYBNKE
TUY L Y1 TNV AVEAUGT TG KUATUOKEVNG. 1oV KB kOuPo propouv va dpouv
tpetg Suvauerg Fx, Fy. kot Fz katd 1i¢ dievBovoerg tov afdvov Xy Kat z
UVTICTOLY (L, TOU TEVIKOL CUCTHIITOC CUVTETUYUEVEV.

KBe pehog evog xopodiktuodpatog cuvdest duo koppoug. To ueiog tou
LOPOBIKTUONITOG KiAeitun kot piafdog. To PHEAOC PETUPEPEL £V EGOTEPIKO
eVTUTIKO peyeBoc mou sivat n dbvaun pe tnv omoia BAiPetan 1 epeAkveTa.
Eriong to k(Be pEAOC pETHQEPEL £V ECOTEPIKO TUPUNIOPPACLIKS HEYEBOC

mov £ivi | ExyiNuven 1§ n Bpliyuven tou.

2.2 To dravvopa g emkopfrag gopricemg 100 pEloug [Bafi.: Kovrovi,
1995|

Ecte o1t 1o perog AB ouvdéer toug koufoug A ko B, Ztov koufo A
uropoLy vir dpouy ot duvipelg Fax, Fay ki Fiz kot otov kopfo B o duviueg
Fux. Fav ko Fazo Ot duviuetg Bewpouvtal Betikég av dtevBivovrar katd Tig
'-‘éanxég BiEvBiVeELG TeV 1EOVEV TOU YEVIKOU CUCTHHATOC SLVIETHUYHEVRY. T
g€l ueyeOn Fax. Fay. Faz. Fax Fay. Frz ouvviotovv 1o duvuopa (W) g

POPTICEWNG TOV PEAOVC.

Fax
Far
I az
Fax
Far

Fux

=
i




2.3 To d1dvuopa TV ECOTEPIKAV EVIETIKOV PETEBGOY Tov pélovg |B1Bi..:
Kovrovi, 1995]

Oreg 070 £ningdo dikTopd £I6L KL 6TO YOPOSIKTUGHIE TO K(e HEAOG
HETUPEPEL POVO £Vt E6OTEPIKO evTaTikO peyefog mou elvan np dvvaun ue Ty
onoit BAIPBetar i speinvetan. H 8Ovapun avtn 7w to pélog AB givan n Tap. H
T Bewpritn Betikn av tpofevel e@eikuord 610 pEA0G. Av cupBolicoups pe

1SR} 10 dudvuo i TOV ECOTEPIKAOV EVTUTIKGOV HEYEBOV TOTE Bt 1oy bEL:

ISR} = Tan

Kut £8td ypnowonolovps KATypnotike tnv £vvole Tou Saviceuatog. To

durvuopa § SR neplEyet povo £va otoryeio. to péyebog Tag.

2.4 ESwooers woopporntiag  |Bifi.: Koviovi, 1995)

Acupavovriag v’ Ooyn to oxnua 2.1 ot £€100c6EIg WGoopoTiag Y to

HEALOG TOU Y WOPOSIKTUMWILTOC 7PAOOVTAL:

[Faxc] = (X = Xa)/ L]
Far - {(¥s=-Ya)/ L
[as ~(Za—-Za)/l L
Fav |~ (Xs—- X))/ L Tae
[ ar (Yas=-Ya)y/ L
e | | (Ze~Za)l L]

Ondte pe Baon toug TPonyoUHeEvoL; cupBoAlonols N TUPURGvE UNTPOIKT
oxéon ypapetan: WY =[A]{SR}
To pntpwo [A] mov cuvdiel ta Sunvbopate {W} kat {SR} ovopdletal otatiko

HNTP®O.
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Mdxo¢= L

By

b Y

YB"YA

/

By

FEI

Tynuee 2.1 loopponic KOUPmV KOl LEAOUG X OPOIKTLONATOG

2.5 To dravvopa TV ECOTEPIKAOYV TAPINOPPWELAKOV peYed®dV tov pElovg
{B1pi.: Kovrovi, 1995]

Orwng oto erinedo diKTOOPA £T0L KAl GTO xmpb&mrf)wu(x. UTapYEL YUt
K1Be PEAOC poOvo Evi EcOTEPIKO Tapauopeociakd peyedog. To uéyebog autd
elavt 1 Emunkuven | 1 Bpdyuvon tov puéioug ocuuPorlouevn ue e. To e
Bropeital Betikd av avTiTposenevEl empnkuvon. Av givat {SE} to duivuop

TOV ECOTEPIKOV TUPUUOPPOCIIKOV pueTEBdV Tou néloug, Bn oy vl n oyfon:
{SE} =e

Kat €80 ypnowonolovpe katuypnotikd tny £vvowr touv duvioputog. To

Sutvuops {SE} nepiEyel povo éva otoryeto. 1o peyebog e.



2.6 Zyton petadd twv pntpoey [SR) ko [SE) [Bapi..: Kovroviy, 1995)

Onwg oto eminedo diktvopo €10l Kol £80. to pevEdn Tas Kol e

GUVBEOVTUL [LE TOV YvoTo vouo touv Hooke tng 7papmiknig eAueTikdTNTHC:

1.4
Tas = T ¢
Omov E . To pétpo ehaoctikdTnTUg

To spPadov g Elr.lrlopﬁg TOU HEAOUVG
L . To unkog tov uEdoug

H e prtpoikni popen:

ISR} =[S]. [SE}

onov
[S]=E.A/L
To untpao [S] ki £8w TEPIEYEl £va LOVO GTO1YELD.
2.7 To dvavuopa 1ov emKkopfioVv pETaKIvijGE@Y Tov HELOVG [Bifh.: Kovroviy, 1995]

Eotw ot to pEhog AB cuvdéer toug kouPoug A ku B. O xoppog A Gua
EXEL TG PETUKIVAGELS Xa. Ya. Za KaTd TOUG GEOVES X. ¥, KUl Z UVTIOTOt (L TOL
7EVIKOU GUGTIHUTOC GUVTETUYHEVEOVY Kut 0 xOpPog B g petakwvnoslg X, Ya
vt Zi. Q1 perakiviorg Beopoivtal Betikég av oupfaivouvy katd Tig BTIKEG
Stevbuveelg Ty aEOvVEV TOU YEVIKOUD CUCTHURTOS GUVIETAYHEVEVY. Tu €81
ne7EN Xa. Ya. Za . Xa Yu kit Zy ouvigroiy to suivououa (X} tov emkopfiov

LUETHKIVIOEQVY TOU HEAOUC.



X
Y
Z A
X s
Y s
B

(X} =

2.8 EStomoeis oupprpactod [Bipr.: Kovroviy, 1995)

Yro yopodiktvoue sfstdalerar n emppon xkGbs ug and ng &8
LETURIVIIOELS TV d0V0 kOuPwv mov cuvdeovral pe HEAODG, OTO ECWOTEPLKO
Tupapopepocitaxd neyebog e tov peiovg. Kar e8¢ yivetor n mapudoyn g
KAUCIKNG OTUTIKNG TV HiKpav wupupoppaceov. H uvrneépbeon tov €81

ETIPPOWY SIVEL TV THPUKATO UNTPOTKT TYEoT!

[ X0 ]
Y

[ (Xe—X0) (Va-Ya)y (Ze—-Zi) (Xa— Xa) (Ye-Ya) (ZH—Z.-{):| Zi
¢ = — - — -

[ i L L L L Xu
Yu
Zn

1 wodbvaua av Angdody v’ oy ot tponyoluevor cuppoAtcuol

(SE} =[A]" {X}



2.9 To untpdo SuoKkapyicg tov PEAOVS L WPONIKTVONTOS {B1pi..:
Kovtoviy, 1995]

AVUKEQUAMOVOVTUS T TPON7OUHEVH £Y OLUE:

ESionoeig 1goppomniitg W} =[A]. {SR} (1)

IYECT ECOTEPIKOV THPHHOPPOECUIKOV UEYEDDY UE ECOTEPIKE EVTUTIKG HEYEDN

{SR} =[S] . {SE} (2)

Eficiorlg suuBifucton (SE} =[A]". {X} (3)

Zuvdualovtag Tig (1). (2), (3) Bpiokouvpus:

(W} = [A][ST[A]" {X}

i toOduVEIL

(W} =[K] {X} (4)

Gmov

(K] = [A] [S] [A)' (%)

Tto yopodikrioua to [K] eival Siwotdoenv (6 X 6).

Av gkteEdéooupe Tig Tpalelg oty (5) PpiCKOUNE THY AVHTTUYREVT] HOPPY TOU
unrpoov [K]. to omoio sivit cuppetpikd. Tnv avertvypdévn popen tovu
untpoou, [K] propel v Bper xaveic omn oEX. 94 Tov MIBUKTIKOY ZNIEIOCEQY

[ Kovrovr. 1995].



2.10 Tlapadoy i} 1ia apyIKES TAPUNOPPOOELS |Bifii.: Kovtovy, 1995]

TV TEPInTEon TOV SIKTUOUETOV VAEPLEL HOVO Uit CUVICTOGW UPYIKTG
rupuuopeoons. n e, Ta Adyoug RANPOTNTUG UVIPEPOUPE  UVIALTIKG
rUPpUKATO TNV £1idpucn e &' oty Swdikaoia cuykpoTnone Kt Avong tov
£EICOOEQV TOV YOPOBSLIKTUONITOC.

Le piu papdo YopoSIKTLOWITOS T} CUVOALIKT EMURKLUVGEN (8) propel v
TUPLST(L TO ABpotoud TPy EVIEADG Sta@OpETIKOV ftapupoppoceey. [pdtov,
N paPdog PmOpEL Vi £XEL puE APYIKY EMPNKUVON T.Y. AOY® ECQUAREVIC
KUTAOKEUNG. A£UTEpOV, UMOPED vl LVRAPYEL Mo eRpRKLVEN AOYO UG
Bepuokpactukng OENGNC { = ulAT émov ¢ o cuviciestiis Bepuiig dluatoins kat AT
unZnen 2 fepuokpaciag) Kl TPITOV URAPYEL N EMUNKUVET CURQOVL RE TOV VOLO
tov Hooke rovu ogeidetat otny poprion. Eivat Boiikd va opadornoticovue tnv
UPYIKY ETUNKUVON KL TNV ERURKLYVEN A0Y0 Beppokpacwikng avgnomnc
ypnoonotdvtug to ouuforo e, obteng dote n oAilkh emprikuvven v
UTOTEAEITA UTO TV € KUl TNV ERUHKUVET GOPEmVA peE Tov vouo tou Hooke

Tas.L/(EA).
Tuvorikn empikuvern e=e'l + Ty L/ (EA)

H &nmidpacn tng €' ot ouykpdinon xut Abon tov sficoctov

SUCKUY G TOV YWPOBIKTUOUUTOG EREEN TEITHL AETTOUE POC TUPUKEATW!
E&icworig icoppomning: (W} =[A] T

T(EOT ECOTEPIKOV TUPULOPPOCLUKDY HEYEBOV pe

£oOTEPIKA EviuTing peyen:
% I
Tw= (e-¢)

L

Efioooeig cuufifuctod:  e=[A]' . {X)

_10._



. A4 "
TUVER®G iWi =[A]. —(e-e)=

LA LA T
Wi +IA]. == e =[A]. A AT X3 = K] (X)

KU £Y0VTUS EMAVGEL O0C TPOS TIE UETUKIVAGELS TV kopfov X}, ot duvdusg

tov pdfdov uroroyilovral wg uxoiovbwg

[:A EA . [A
Tap = 7 (e-e) = 7 [A]". (X} - - e

tedikd. ot emkduieg duvipeig vrodoyilovtal wg akorovBwg,

EA 4 EA
{W}=[A].T_\,3=[A],—[—,[A] .{X}-[A].T e

-

Daivetan 0Tl OL UPYIKES TAPUUOPPNOCELS HTOPOUY Vit AnpOolv v’ oyn

SNHIOLPYOVTOS £vU GUVOLO WELSOQEOPTIOV TH OMOIA Y £vir REAOG Taipvouy

. EA -
v wopen [A] . Tk e

-~-11-



3.

MAPAAEITMATA LTATIKHZ ANAAYXIHZ XQPIKOQN
AIKTYQMATON ME H/Y

Ewcaywyn dedopivayv

H sicaywyn tov dedopnévev ato napov npoypapue H/Y “TRUSS3ID™ (1o

onoto eivan ypuupevo o yAoooo FORTRAN) pmopst va yivetur pe 2

SlpopeTIkONE TPOTOUG KL eival Bépa TPoTiNGNg TOL ¥ PRGTN GE GYECN UE

TIG YVWCELS KOl TNV ELYEPEIR ¥PNOMNG TOL EYEL HE TOV TNAEKTPOVIKO

UTOAOY1GTH. £ 0LV 88 ¢ tkoAovBng:

1

A0 OTTR TPOIPGRUUGTOS - Zpioty (Interactive use)

H pébodog autyy mAeovektel 31011 anaitel Aydtepo ypovo expadneng
TOL TPOYPHUHETOC KAl Suvapralel pe TNV GUEST EMKOWVOVIN peTaED
LPNOTH Kl LTOAOCYISTH. Ta dedOpEVH QUAGCCOVIUL GE UpyEeio yu

LHEAAOVTIKEG TPOMONOUGELG 1) CUUTATN POCEILC.

ARo werpevoypago ag apyeio dedouevoy (data file)
H péBodog eirocaywyng e€lval tayLTeEPN, ORUTEL OpOG £V KUAD
kewevoypaeo  (editor), KOAT yvedomn TOu TPOYPEUUPUTOG KUl TOV

KEIULEVOY PUPOVU.

-12-



TRUSS3D : [poypuppe HIY shacdtikfg avaiveng Xopikdy AKTvopitny

{Aduowuria Koviowy, 1993]

Moppi upyeion drdopivov (DATA FILE)

Titro03

Mraos wopBwov, Mandos perov, Ceviky adinon g Beppokpaoiag, Tuviereatns Bepuikiig
dweatosa;, Métpo eavonikdtytuc E

Apbuds képPov, GUVTETOYUEVN-X, TUVIETAYREVN-Y, guvtetayuévic-z, ouvlnkes otnpiing

(tpeg ukipatol ¥)
Apud: uézous, koufos upyiis, kéufog téiovs, Eufadov Swtounc A, apyikn eTuikuve)

[Trifloz tepimtocewv pOPTIONS
ApBuos mopirtwong gopnan, tAnbog poptionévay kOppav

AmBuos poprrioutvon xoppou, Fy, Fy. Fy

**)
AplBuds mepintoan: eopuang, najlog poprilonévev kéufav  (**)
Aptfuos gopniiouévou koufou, Fy. Fy. Fy (**)
**)
ApBuos mepintoang eoprions, rabog poptilopévey kopfov  (*¥)
Apuos goprilopsven kopfov, Fy. Fy, Fy (**)
(**)
Lapadong:
* (TPEIC UKEPEIOL TOU Vi SNAGVOLY TOLS TEPLOPICUONS Tow KOUPBOUL Yl METUKIVI|GI] KiTi

K-, v-. 2- Biedfuvay: daote 0 gav reproplopévoc Kan | £dv un teplopiouévos)

** {trv vrapyel)

Eqzdiao:
Exiong, to ntupov mpodypauua HIY potast Kata tny eXTEALGY Tov, av exfuuoiue vu £youus
GUVBNUOUONS TOV TEPIITOCEQY QOpTIONS. AV (RuVICOUNE KUTUQuTKd, To Tpdypuppe HIY

Wit POTELT UE TL GLVTEAEGTI) VU TOALURAUOIGOEL KADE Hin AR TIg REPITTBOELL QOPTIOYS.

=-13-
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110 oMU QuIvETHL 1 SIKTLOTH KUTUCKELE pE TIC SHICTUCEL( TNG OE
own. Katoyn, mpocoyn kal afovouetpikd. M 1o vAkd Aaufavetar pérpo
shacTikotnTag E = 21.107 KN/m®. Oheg ot Seopevosig SnAadn tov kéufov I,
2. 53 anayopelovy TI¢ PETAKIVICELG KATH X, ¥, KOt 2.

Tu pedn 1 kot 6 Exovv Sratopnry A = 0,144,102 m’.

Ta uEAN 2 kut 5 £xovy Stutopr A = 0,810 m®.

Ta nérn 3 kat 4 £xouvv Suatoput A = 0.2.102 m*.

Znteitar 1 €MAUCT TOU YOPOSIKTUMMUATOE Yot TNV &wkoviiouevn

papTion Tou KouPBou 5 pe duvaun P katd tov agova z, dniadn pe Fz = - 1S0KN.

AxkoiovBouv tu upyeia SEdONEVEOV KOl UMOTEAECHATOV TOU TUPOVTOG
Tpudeiyuatog rov £xovv Tig ovopaoiec EX1 xaw EX1.0UT.

H emiduon touv mapovrog rapadeiyuarog ue tn uébodo tov eéicwoswy
KOPWV Y1t TOV TPOCBIOPIGUS TV afovik@y duvalEov Kal ug TNV eticnon tov
SuvaTov £pyov yict TOV Tpocdtoplond tov PETUKIVAGEDVY (KAUoIKEG pébodot pe
T0 XEp1) vrdpyet oto Bifrio touv K. Hirschfeld [4].

Evive chykpion TV AROTEAECUATOV KA qUTE gupednoay oe eEALPETIKN

svupovia uetugd Toug.

-15-



*x*% EXAMPLE]l ***

NMFEFPRP AL WNDEPEWUME WD D

6

BB W

1

.00000E+00

.000
.000
.000

3.000
6.000

5

b Ul

.00000E+00

.0C0C00E+0O

.12000E-0Q4
.000
1.730
.B&5
.865
.8865
.14400E-02
.80000E-03
.20000E-02
.20000E-02
.80000E-03
.14400E-02

.000
.000
1.500
. 750
600

.00000E+0Q0
.00000E+00Q
.00000E+0Q0
.000C0E+0QO
.00000E+00
.00000E+00

-16-
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EDUCATIONAL COMPUTER PROGRAM
ACADEMIC YEAR 1995-198%6

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FROM FILE- EX1

*#** EXAMPLEL ***

JOINT AND MEMBER DATA ( 5 JOINTS 6 MEMBERS)

NODE X-ORDINATE Y-ORDINATE Z-ORDINATE CONSTRAINTS

1 .000 .000 .000 0 0 0
2 . 000 1.730 .000 0 0 0
3 .000 .865 1.500 0 0 0
4 3.000 .865 . 750 1 1 1
5 £.000 . 865 .000 1 1 1
MEMBER CONNECTION SECTION-AREA OVERSIZE LENGTH
1 1 TO 5 .14400E-02 .0COO000E+00 .60620E+01
2 1 TO 4 .80000E~-03 .00000E+00 .32110E+01
3 3 TO 4 .20000E-02 .000QCE+00 .30923E+01
4 4 TO 5 .20000E-02 .000Q0E+00 .30923E+01
5 2 TO 4 .80000E-03 .00000E+00 .32110E+01
& 2 TO 5 .14400E-02 .00000E+00 .60620E+01
TEMPERATURE RISE = .00000E+00
CQEFF.OF EXPANSION = .12000E-04
ELASTIC MODULUS = .21000E+05
THERE ARE 1 LOAD CASES
IN LOAD-SET 1 THERE ARE 1 LOADED JOINTS
L-SET JOINT X-FORCE Y-FORCE Z-FORCE
1 5 .00000E+Q0C .00000E+00 -.15000E+03

%% EXAMPLEL *#**

DEGREE OF FREEDOM = 6
WIDTH OF THE BAND = 6
TERMS OF K-MATRIX = 36
NO. OF LOAD CASES = 1

TEMPERATURE AND INITIAIL STRAIN EFFECTS ARE INCLUDED
IN FIRST LCAD-SET RESULTS ONLY

JOINT L-SET X-MOVEMENT Y-MOVEMENT Z-MOVEMENT
1 1 .00000E+00 .00000E+00 .00000E+0O
2 1 .00000E+0QO .00000CE+00O .00000E+0Q0
3 1 .0Q000E+0Q0 .00000E+CO .00000E+00
4 1 .23468E-02 .00000E+00 -.93874E-02
5 1 -.61389E-02 .00000E+0Q00 ~-.62105E-01
MEMBER L-SET A¥X-TENSION AX-STRESS
1 1 -.30310E+03 .21049E+06
2 1 -.22307E-05 .27884E-02
3 1 .61847E+03 .30923E+06
4 1 .61847E+03 .30923E+06
5 1 -.22307E-05 .27884E-02
6 1 -.30310E+403 .21049E+086

-17-



JOINT L-SET

[S2 I =S VI N ]

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX1.0UT

i

.30000E+03
.30000E+03
.60000E+03
.20841E-05
.61035E-04

.43250E+02
.43250E+02
.00000E+00
.0C0G0E+00
.Q0000E+00

.52102E-06
.52102E-06
.15000E+03

-.52102E-06
-.15000E+03

REMEMBER THAT YOUR DATA IS STORED IN FILE-EX1
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

-18-
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I10 oyxnpa QUivETHl Eva YWPOJSIKTUMUN MHE TI§ SUCTACEIC KOL TIg
otnpi&elg Tov o8 npocoyn ko katoyn. Ta uéin 1, 2, 3 £xouvv duatoun A = 2F
ko T pEAN 4, S, 6. 7 éxouv Statopun A=F dmov F=0,3.10% m”.

Ma to vAikd AopBdavetar pétpo eracsticotnroc E = 2,1.10° KN/m? kat
ouvtehestic Beppikic Sluatorrg o = 1,2.107° °C. O1 otnpifeic otoug koppoug
[. 2. 3 deydpoote Ot eivat orabepég, Sniadrn dev emTpénouv Kopid
HETUKIVIION GTNV KATACKELT.

To ywpodiktbopua Ga emtAvbel yia 8Vo (2) tepintdosig popTicEws:

a) Qéppaveon tov pafdov 1. 2. 3 kata AT = 30° C.
B) @optio P =400 KN onwg oto oynipa.

AxkolovBovv ta apyeid SEB0UEVOV KOl UMOTEAECHATOV TOU RAPOVIOS
napadeiypatog mov £xovv ovopasieg EX2 ko EX2.0UT.

H gridvon tov mopdviog rapadeiypatog pe ™ pédodo Tov Juvaucwy
Kot pe t pebodo tov eéichoeov kouBov (kAaoikés nébodor ue 1o yxEPL),
vrdpyel oo BiBiio tov K. Hirschfeld [4]. Eyive olykpion tov arotelecpdtov

Kt autd evpebnoay ot eEupeTikT cvppovia petatd Tovs.

-20-



*%% EXAMPLE 2 **%

DN NSNOOEWNE VR WNE WL

7 .00000E+00

.000
6.000
6.000
4.000
4.000

WK B Wk
Lo un U0 b b

0
1
-.19994E+03

.60000E-02
.60000E-02
.60000E~02
.30000E-02
.30000E-02
.30000E~02
.30000E-02

.000
~3.460
3.460
.000
.000

-.19994E+03

.12000E-04

.000
.000
.000
4.000
6.930

.20376E-02
.20376E-02
.20376E~-02
.00000E+00
.00000E+00
.00000E+00
.00000E+00

~.28280E+03

-21-
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EDUCATIONAL COMPUTER PROGRAM

ACADEMIC YEAR 1995-1996
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(ARITHMETIC IS SINGLE PRECISION)

THE DATA WILL BE READ FROM FILE- EX2
k%% EXAMPLE 2 *%*
JOINT AND MEMBER DATA ( 5 JOINTS 7 MEMBERS)
NODE X~-ORDINATE Y-ORDINATE Z-ORDINATE CONSTRAINTS
1 .000 .000 .000 0 0 0
2 6.000 ~3.460 .000 0 0 0
3 6.000 3.460 .000 0 0 0
4 4,000 .000 4.000 1 1 1
5 4.000 . 000 6.930 1 1 1
MEMBER CONNECTION SECTION-AREA OVERSIZE LENGTH
1 1 TO 4 .60000E-02 .20376E-02 .56569E+01
2 2 TO 4 .60000E-02 .20376E-02 .56543E+01
3 3 TO 4 .60000E-02 .20376E-02 .56543E+01
4 4 TO 5 .30000E-02 .00000E+00 .29300E+01
5 1 TO 5 .30000E~02 .00000E+00 .80016E+01
6 2 TO 5 .30000E~-02 .00000E+00 .7999BE+01
7 3 TO 5 .30000E-02 .00O0OOE+00 .,79998BE+01
TEMPERATURE RISE = .00000E+00
COEFF.OF EXPANSION = .12000E-04
ELASTIC MODULUS = .21000E+09
THERE ARE 2 LOAD CASES
IN LOAD-SET 1 THERE ARE 0 LOADED JOINTS
L-SET JOINT X-FORCE Y-FORCE Z-FORCE
IN LOAD-SET 2 THERE ARE 1 LOADED JOINTS
L-SET JOINT X~FORCE Y-FORCE Z-FORCE
2 5 -.19994E+03 -.19994E+03 -.28280E+03
*** EXAMPLE 2 *¥*%* )
DEGREE OF FREEDOM = 6
WIDTH OF THE BAND = 6
TERMS OF K-MATRIX = 36
NO. OF LOAD CASES = 2

TEMPERATURE AND INITIAL STRAIN EFFECTS ARE INCLUDED
IN FIRST LOAD-SET RESULTS ONLY

JOINT L-SET X-MOVEMENT
1 1 .00000E+00
2 1 .00000E+00
3 1 .00000E+00
4 1 .27677E~06
5 1 .94033E-06
1 2 .00000E+00
2 2 .00000E+00

Y-MOVEMENT

.00000E+00
.00000E+00
.00000E+00
.Q0000E+00
.00000E+0Q0

.00000E+00
.00000E+00

-22-

Z-MOVEMENT

.00000E+00
.00000E+00
.00000E+00
.22322E-02
.12235E-02

.00000E+00
.00000E+00



3 2 .00000E+00 .00000E+00 .00000E+00

4 2 -.31914E-06 .00000E+00 ~.35938E-03

5 2 -.67736E-02 -.67860E~02 -,91831E-03
MEMBER L~-SET BX-TENSION AX~-STRESS

1 1 .10224E+03 -.17040E+05

1 2 .56653E+02 -.94422E+04

2 1 .10219E+03 -.17032E+05

2 2 .56628E+02 -.94380E+04

3 1 .10219E+03 -.17032E+05

3 2 .56628E+02 -.94380E+04

4 1 .21688E+03 -.72293E+05

4 2 .12018E+03 -.40060E+05

5 1 .83471E+02 .27824E+05

5 2 .32923E+03 -.10974E+06

6 1 .83453E+02 .27818BE+05

6 2 .16042E+03 -.53474E+05

7 1 .B3453E+02 .2781BE+05

7 2 .30185E+03 .10062E+06

JOINT L-SET RES.X-FORCE RES.Y-FORCE RES.Z-FORCE

1 1 .30565E+02 .00000E+00 .30518E-04
2 1 -.15283E+02 .26439E+02 .00000E+00
3 1 -.15283E+02 -.26439E+02 .00000E+00
4 1 -.22888E-04 .00000E+00 -.45776E-04
5 1 -.76294E~-05 .00000E+00 .00000E+00
1 2 .20464E+03 .00000E+00 .32520E+03
2 2 -.60137E+02 .10404E+03 .17903E+03
3 2 .55435E+02 .95903E+02 =-.22143E+03
4 2 .38147E-05 .00000E+00 .2288BE-04
5 2 -=.19994E+03 ~.19994E+03 ~.2828B0E+03

—— o e R e S G B e G e e SE G e e e G et b G e e mm M e Em e e

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX2.0UT

REMEMBER THAT YOUR DATA IS STORED IN FILE-EX2
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

-23-
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IT0 OYNUE QUIVETAL 1} JIKTLWTH KUTOOKELN ME TIS SIACTAGELS TNG OF
1CORETPIKT] APOPOAN Kl o€ kATOYN.

To pédn 1.4, 7. 10, 11, 12 éxovv epfadd Swtopnc A = 46, 4.10™ m”.

Ta psin 2. 3. 5 éxouvv epPado Swtopnc A= 58.107" m’,

Ta ueEAN 6. 8. 9 éxouvy £pPadd Sratoprc A = 69,6.10™ m’.

Ia 10 VAKS AupBavetar pétpo shactikdrntug E = 21.10" KN/m’,

Ohkeg ot deopevoelc dnAady teov kouPwv 5, 6, 7 arayopevouvy tnv
HETUKIVIIOT) KOTA X, y, KU1 Z.

Znteitin o emiAUoT TOU  Y@POBIKTUONATOC Y@ TNV Ekovi{opevn

oprilovtia poption P = 108 KN,

AxolovBoiv T apyeia dedopfvov Kol ATOTEAEGHATOV TOU TRPOVTOC
TUPUOELYHATOG ROV £ 0VV TIc ovouacieg EX3 ka1 EX3 OUT.

H enrilvon pe ™ péBodo tov elicdoewv pomodv ko pébodo tov
€100V KOPPBOV Y1t TO TPOTdioplopd twv afovikdy SLUVANE®V KOl HE TNV
sfioworn tov duvatdv Epywv YI TOV TPOCOIOPICHO TOV NETUKIVIGEOV
(xhaoikeég pedodor pe 1o xEP) umdpyst oto Bifrio touv K. Hirschfeld {4]. Eyiwve
CUYKPIOT) TOV GATOTEAECRATOV KUt quTd upednoav o EQIPETIKY cup@ovia

HetalL Toug.

-25-



**+ EXAMPLE 3 **%*

WO uUde WoR-J0 WU & Wk g

10

12

Hoe Woals NN W

1

.00000E+00 .12000E-04 0.2100E+09
2.110 3.650 18.250 1

.000 .000 10.850 1
6.320 3.650 10.850 1

.000 7.300 10.850 1

.000 .000 .000 0
6.320 3.650 .0Q0 0

.000 7.300 .000 0

2 .46400E-02 .O0QO00QE+00

3 .58000E-02 .00000E+00

4 .58000E-02 .00000E+00

4 .46400E-02 .0C0000E+00

4 .58000E-02 .0O000Q0E+00O

5 .69600E-02 .00000E+00

6 .46400E-02 .0000QE+00

6 .69600E-02 .00000E+00

7 .69600E-02 .00000E+00

7 .46400E-02 .00000E+00

5 .46400E-02 .00000E+GO

3 .46400E-02Z .00Q00QQE+00

-.54000E+02 -.93530E+02 .00000E+00

-26-
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EDUCATIONAL COMPUTER PROGRAM
ACADEMIC YEAR 1895-1996

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FRCM FILE- EX3

*%% EXAMPLE 3 **#

JOINT AND MEMBER DATA ( 7 JOINTS 12 MEMBERS)

NODE X-ORDINATE Y-ORDINATE Z-ORDINATE CONSTRAINTS
1 2.110 3.650 18.250 1 1 1l
2 .000 .000 10.950 1 1l 1
3 6.320 3.650 10.950 1 1 1
4 .000 7.300 10.950 1 1 1
5 .000 .000 .000 0 0 0
6 6.320 3.650 .000 0 0 0
7 .000 7.300 .000 0 0 0
MEMBER CONNECTION SECTION-AREA OVERSIZE LENGTH
1 1 TO 2 .46400E-02 .QO0000E+00Q0 .84300E+01
2 2 TO 3 .58000E-02 .Q0COCE+00 .72983E+01
3 3 TO 4 .5B000E-C2 .00O000E+00 .72983E+01
4 1 TO 4 .46400E-02 .000COE+00 .B4300E+01
5 2 TO 4 .58000E-02 .00000E+00 .73000E+01
6 2 TO 5 .69600E-02 .00000E+00 .10950E+02
7 2 TO 6 .46400E-02 .00000E+00 .1315%9E+02
8 3 ToO 6 .69600E~-02 .00000E+00 .10950E+02
9 4 TO 7 .69600E-02 .00OO0COE+00 .10950E+02
10 3 TO 7 .46400E-02 .00000E+00 .13159E+02
11 4 TO 5 .46400E-02 .00000E+00 .13160E+02
12 1 TO 3 .46400E-02 .00000E+00 .84270E+01
TEMPERATURE RISE = .00000E+00
COEFF.QF EXPANSICN = .12000E-04
ELASTIC MODULUS = .21000E+05
THERE ARE 1 LOAD CASES
IN LOAD-SET 1 THERE ARE 1 LOADED JOINTS
L-SET JOINT X-FORCE Y~FORCE Z-FORCE
1 1 -.54000E+02 -.93530E+02 .00000E+00

**+ EXAMPLE 3 *#%%

DEGREE OF FREEDOM = 12
WIDTH OF THE BAND = i2
TERMS OF K-MATRIX = 144
NO. OF LOAD CASES = 1

TEMPERATURE AND INITIAL STRAIN EFFECTS ARE INCLUDED
IN FIRST LOAD-SET RESULTS ONLY

JOINT L-SET X-MOVEMENT Y -MOVEMENT Z-MOVEMENT
1 1 -.55297E-02 .95740E-02 .20736Ek-06
2 1 -.32634E-02 .47346E-02 -.16357E-02
3 1 -.34742E-02 .46184E-02 .46685E-03
4 1 - .44856E-02 .11672E-02

.32535E-02

-27-



5 1 .00000E+00 .00000E+00 .00000E+00

6 1 .00000E+00 .00000E+00 .00000E+00

7 1 .00000E+0O .00000E+00 .00000E+00
MEMBER L-SET AX-TENSION AX-STRESS

1 .14402E+03 .3103%E+05
1 .20770E+02 .35810E+04
1 .20809E+02 .35878E+04
1 .71993E+02 .15516E+05
1 .41539E+02 .71620E+04
1 .21834E+03 .31370E+05
1 .11251E+03 .24247E4+05
1 .62314E+402 .89532E+04
1 .15580E+03 .22385E+405
10 1l .70878E-01 .15276E+02
11 1 -.11232E+03 -.24207E+05
12 1 .72003E+02 .15518E+05

JOINT L-SET RES.X-FORCE RES.Y-FORCE RES.Z-FORCE

1 1 -.54000E+02 -.93530E+02 -.15259E-04
2 1 .26703E-04 .534G6E-04 .83923E-04
3 1 .34332E-04 .23393E-04 .22888E-04
4 1 .13351E-04 .30518E-04 .53406E-04
5 1 .00000E+00 .62304E+02 .31179E+03
6 1 .54034E+02 .31206E+02 .15583E+03
7 1 -.34041E-01 .19660E-01 .15586E+03

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX3.0UT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX3
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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310 oyNfua QUIVETOL £vi YOPONKTVOMA MHE TI SLCTACELC Kul TIg
otnpikelg tov o mpocoyn kot katoyn. Ta peErn €youv T axkoiouvbec
Swotdcerc; Méroc 10 Fi=60.10" m?

Mérog 2; F;=70.10" m’
Méroc 3: F3=40.10" m’
Mérog 4 Fy=30.10" m?

Ia 10 VAIKO Tov peddy AapBdvetal pétpo ehactikotntog E = 2,1.10°
KN/m®. (O cuvteheotric Beppuiknic Staotorng sivan o = 1,2.105 °C”" adrd oto
CUYKEKPIREVO T paderypa Sev éxovpe petaforn g Beppokpaciag).

O otnpikerg otoug xoufoug 1, 2. 3, 4 deyonacte On gival otaBepig
dNAadY SEV EMTPETOUY KUNIL HETUKIVION.

To yowpodikttoua v emAv8el yia pia tEpintoon QOpTIoNC pe peyebog
poptiov P = 200 KN énw¢ oto oxua.

AxoiovBoiv Tt apyein SESOUEVEOV KOl ATOTEAECHATOV TOL TAPOVTIOG
TUPUBETYIITOC ToL £Youv ovopacieg EX4 xait EX4.OUT.

H erntivon rov nupovtog napadeiypatog pe th pueBodo tov duvdpewy
kot pe N pEBodo tov eficwcewny kOufov v 1o tpocdiopioud tov afovikov
duvapeov (KAucikeg pebodot pe to yEpt) vnapyer oto Piprio Tou K. Hirs;chfeld
[4]. Evive cOykpion tov anotehecpdtov Kot autd eupsdnoav o eEopetiki

SUHEOVIE pETRED TOVC,

-30-



*%% EXAMPLE 4 **%*

VMR RPEWNREO® WP W]

4

LoVl S

1

-.15000E+03

.00000E+00
. 000
.000

iz.
12.
8.

000
000
000

v,

g8.000
.000
.000
8.000
5.000

.60000E-02
.70000E-02
.40000E-02
.30000E-02

.8660E+02

.12000E-04

.000
.000
.Q00
.000
9.000

.00000E+00
.00000E+0CO
.00000E+00
.00000E+00

-.10000E+03
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EDUCATIONAL COMPUTER PROGRAM
ACADEMIC YEAR 1995-199¢

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL RBRE READ FROM FILE- EX4

*%* EXAMPLE 4 **+*

JOINT AND MEMBER DATA ( S5 JOINT5 4 MEMBERS)
NODE X-ORDINATE Y-ORDINATE Z-ORDINATE CONSTRAINTS
1 .000 8.000 .000 0 Q 0
2 .000 .000 .000 0 0 0
3 12.000 .000 .000 0 0 0
4 12.000 8.000 .000 0 0 0
5 8.000 5.000 9.000 1 1 1
MEMBER CONNECTION SECTION-AREA OVERSIZE LENGTH
1 1 TO 5 .60000E-02 .CO0O0COE+00 .12410E+02
2 2 TO 5 .70000E-02 .Q0000E+400 .13038BE+02
3 3 TO 5 .40000E-02 .OO0OO0OQE+00 .11045E+02
4 4 TO 5 .30000E-G2 .00O00OE+00 .10296E+02
TEMPERATURE RISE = .00000E+00
CCEFF.OF EXPANSION = .12000E-04
ELASTIC MODULUS = .21000E+08

THERE ARE

1 LOAD CASES

IN LOAD-SET
L-SET JOINT
1 5

*k* EXAMPLE 4 **#

1 THERE ARE
X-FORCE
-.15000E+03

1 LOADED JOINTS
Y-FORCE Z-FORCE
.86600E+02 -.10000E+03

DEGREE OF FREEDOM
WIDTH OF THE BAND
TERMS OF K-MATRIX
NO. OF LOAD CASES
TEMPERATURE AND INITIAL STRAIN EFFECTS ARE INCLUDED
IN FIRST LOAD-SET RESULTS ONLY

[ I [ |

HWOWwWw

JOINT L-SET X-MOVEMENT Y -MOVEMENT Z-MCVEMENT
i 1 .00000E+0D .00000E+0Q0 .00000E+00
2 1 .00000E+00 .00000E+00 .00000E+0Q0
3 1 .00000E+00 .00000E+00 .00000E+00
4 1 .00Q00E+00 .CO000E+CO .00000E+00Q
5 1 -.13460E-02 .24074E-02 -.43552E-03
MEMBER L-SET AX-TENSION AX-STRESS
1 1 -.17927E+03 .29878E+05
2 1 -.22922E+02 .32746E+04
3 1 .92962E+02 .23241E+05
4 1 -.34221E+02 .11407E+05
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JOINT L-SET RES.X-FORCE RES.Y-FORCE RES.Z-FORCE

1 1 .11557E+03 -.43337E+02 .13001E+03
2 1 .14064E+02 .87903E+01 .15823E+02
3 1 .33666E+02 -.42082E+02 -.75748E+02
4 1 -.13295E+02 -.959714E+01 .29814E+02
5 1 -.15000E+03 .86600E+02 -.10000E+03

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX4.0UT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX4
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

_— - — -_—— - - - — - = - —-- -———— —_—-- - - - - _—— - - - [ - - -
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Lto oxfpe Qoivetor afovopeTpiKd piot SIKTUMTH KOTUOKELH HE TIG

durctiorlg Kat Tig amnpigeig e, OAa ta uédn éyouvv v idw Satopn A =
0,005 m*,

Mo 10 VRIS TV pafdov Aappavetat pétpo eAdonikotntac E = 2.10°
KN/m*. Oheg ot atnpifeic otoug kopPoug 6, 7. 8 £unodilovy TIC HETAKIVAGELS
Tpog Oheg TIC SievBuvorig X, v, z. O cuvtedeotng Bepik A SrtaToAng eivin o =
0,000011. °C"".

Inteitl o EWALOT TOU  YOPOSIKTUOMITOC Y1 VO MEPIMTOCELS

OOPTICEWC:
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" nepintwon: Oeppokpaciakn avEnon AT = 100°C.

2 nepintoon: Doprion tov kOPPov 2 peE VO CUYKEVIPOHEVEG duvApelg
Fy = 100KN xm Fy = -500 KN.

AxoAovBolv T apyein dedoptvov TV UNOTEAESPATOV TOU TAPOVIOG

T pudElyaTog Tov £y ovy Tig ovopacisg EXS kar EXS.OUT.
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**% EXAMPLE 5 **¥%

VORI WNREOIAU® WNH©

15 .10000E+03 .11C00E-04 .20000E+409
7.000 .000 20.000 1
.000 .000 20.000 1
.000 .000 10.000 1
3.000 -1.000 10.000 i
3.000 1.000 10.000 1
6.000 2.000 . 000 0
6.000 -2.000 .000 0
.000 .000 .000 0
1 2 .50000E-02 .00000E+0QO
1 4 .50000E-02 .OCO00E+00
1 5 .50000E-02 .00000E+00
2 5 .50000E-02 .00000E+00
2 4 .50000E-02 .00Q0O00E+0O0
2 3 .50000E-02 .00000QE+00
3 5 .50000E-02 .OOQO0OQE+00
3 4 .50000E-02 .COO0OCE+00
4 5 .50000E-02 .0O0QQ0Q0E+00
5 & .50000E-02 .00000E+00
4 & .50000E-02 .COOQODOQOE+00
4 7 .50000E-02 .00Q000E+00
5 8 .50000E-02 .00000E+Q0
4 8 .S50000E-02 .OOQO0O0CE+%9
3 8 .50000E-02 .0Q00O0OQE+0QD
1
.00000E+00 .00000E+00 .00000E400
1
.00000E+00 -.50000E+03

.10000E+03

~36-
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EDUCATIONAL COMPUTER PROGRAM
ACADEMIC YEAR 1995-1996

SPACE TRUSS LINEAR ELASTIC ANALYSIS

({ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FROM FILE- EXS

*k% EXAMPLE 5 ***

JOINT AND MEMBER DATA (

8 JOINTS 15 MEMBERS)

NODE X-ORDINATE Y-ORDINATE Z-ORDINATE CONSTRAINTS
1 7.000 .000 20.000 1 1 1
2 .000 .000 20.000 1 1 1
3 .000 . 000 10.000 1 1 1
4 3.000 -1.000 10.000 1 1 1
5 3.000 1.000 10.000 1 1 1
6 6.000 2.000 .000 0 0 0
7 &.000 -2.000 .000 0 0 0
8 .000 .000 .000 0 0 0
MEMBER CONNECTION SECTION-AREA OVERSIZE LENGTH
1 1 TO 2 .50000E-02 .000Q00E+0C .70000E+01
2 1 TO 4 .50000E-02 .00000E+0C .10B817E+02
3 1 TO 5 .50000E-02 .00000E+00 .10817E+02
4 2 TO 5 .50000E-02 .00000E+0C .10488E+02
5 2 TO 4 .50000E-02 .00000E+00 .10488E+02
6 2 TO 3 .50000E-02 .00000E+0C .10Q0000E+02
7 3 TO 5 .50000E-02 .00000E+00 .31623E+01
8 3 TO 4 .50000E-02 .00C000E+00 .31623E+01
S 4 TO 5 .50000E-02 .00000E+00 .20000E+01
10 5 TO 6 .50000E-02 .000C00E+00 .10488E+02
i1 4 TO 6 .50000E-02 .000CO0E+00 .10863E+02
12 4 TO 7 .50000E-02 .00Q00E+00 .10488E+02
13 5 TO 8 .50000E-02 .00000E+00 .10488E+02
i4 4 TO 8 .50000E-02 .00000E+00 .10488E+02
15 3 TO 8 .50000E-02 .000C0OE+00 .10000E+02
TEMPERATURE RISE = .10000E+03
COEFF.QOF EXPANSION = .11000E-04
ELASTIC MODULUS = .20000E+09

THERE ARE 2 LOAD CASES

IN LOAD-SET 1 THERE ARE 1 LOADED JOINTS

L-SET JOINT X-FORCE Y-FORCE Z-FORCE
1 1 .00000E+00 .00000E+00 .00000E+00

IN LOAD-SET 2 THERE ARE 1 LOADED JOINTS

L-SET JOINT X-FORCE Y-FORCE Z-FORCE
2 1 .00000E+0Q0O .10000E+03 -.50000E+03

*%* EXAMPLE 5§ %%

DEGREE OF FREEDCM = 15
WIDTH OF THE BAND = 15
TERMS OF K-MATRIX = 225
NO. OF LOAD CASES = 2

TEMPERATURE AND INITIAL STRAIN EFFECTS ARE INCLUDED
IN FIRST LOAD-SET RESULTS ONLY
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JOINT L-SET X-MOVEMENT Y-MOVEMENT Z-MOVEMENT
1 1 .36670E-03 .25666E-02 .24567E-01
2 1 .73333E-02 .42586E-07 .22000E-01
3 1 .36667E-02 .28956E-07 .11000E-01
4 1 .73334E-03 .22000E-02 .12100E-01
5 1 .10091E-07 .40884E-07 .12100E-01
6 1 .00000E+0Q0 .00000E+00 .00000E+00
7 1 .00000E+0Q0 .00000E+00 .00000E+00
8 1 .00000E+00 .00000E+00 .00000E+00
1 2 .58663E-01 .19583E+00 .30596E-01
2 2 .57263E-01 .24034E-01 .13333E-01
3 2 .56081E-02 .21632E-01 .66667E-02
4 2 .9B363E-02 .24701E-01 .28841E-02
5 2 .21169E-01 .25051E-01 .62432E-02
6 2 .00000E+0Q .00000E+0Q0O .00000E+00
7 2 .00000E+00 .0000CE+QQ .00000E+00
8 2 .00000E+00 .00C00E+0O0 .00000E+00

MEMBER L-SET AX-TENSION AX-STRESS
1 1 .10607E-03 .21215E-01
1 2 .20000E+03 .40000E+05
2 1 .22815E~03 .45629E-01
2 2 .27042E+03 .54083E+05
3 1 .35022E-03 .70043E-01
3 2 .81125E+03 .16225E+06
4 1 .35022E-03 .70043E-01
4 2 .34960E+03 .69921E+05
5 1 .22815E-03 .45629E-01
5 2 .34960E+03 .69921E+05
6 1 .50428E-03 .10086E+00
6 2 .66667E+03 .13333E+06
7 1 .22815E-03 .45629E-01
7 2 .43681E-03 .87362E-01
8 1 .10607E-03 .21215E-01
8 2 .21098E-03 .42195E-01
9 1 .13807E-03 .27613E-01
9 2 .17500E+03 .34599E+05

10 1 .22815E-03 .45629E-01
10 2 .21850E+03 .43700E+05
11 1 .96057E-03 L138211E+00
11 2 .63365E+03 .12673E+06
12 1 .50428E-03 .10086E+00
12 2 .21849E+03 .43698E+05
13 1 .15995E-04 .31991E-02
13 2 L91771E+03 .18354E+06
14 1 .35022E-03 .70043E-01
14 2 .30590E+03 .61180E+05
15 1 .26014E-03 .52027E-01
15 2 .66667E+03 .13333E+06

JOINT L-SET RES.X-FORCE RES.Y-FORCE RES.Z-FORCE
1 1 .31995E-03 .11285E-04 .53469E-03
2 1 .27151E-03 .11639E-04 .47169E~-04
3 1 .31707E-03 .38602E-04 .24414F-03
4 1 .60658E-04 .28508E-03 .30893E-03
5 1 .11727E-03 .23429E-04 .45541E-03
6 1 -.33054E-03 -.28703E-03 .11018E-02
7 1 .14424E-03 -.48081E-04 -.48081E-03
8 1 .95600E-04 -.34917E-04 .58530E-04
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THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX5.0QUT

[0 I S o0 IS O IS O N

.51880E-03
.51117E-03
.21425E-03
.23651E-03
.18311E-03
.23750E+03
.62496E+02
.17500E+03

.10000E+03
.38147E-05
.20485E-03
.21534E-02
.34027E-02
.19583E+03
.20832E+02
.11667E+03

.50000E+03
.42725E-03
.00000E+0Q0
.91553E-04
.12207E-03
.79165E+03
.20832E+03
.83332E+02

REMEMBER THAT YQUR DATA IS STORED IN FILE-EXS
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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IZto  oynpe  goiveron  wfovopstpikd  €vag  Pacikdg tOmOG
LWPOINKTVOUATOS HE TIG SCTACELS Kot Tig oTnpigetg tov. Oha T pEAN £xovv
v i81a Sratopn: A = 0,005 m?. I’ awté Ba Aappdveton uétpo elastikotnroc E
=2,1.10° KN/m? kon suvterestic Beppikiic Staotornic a = 1,2.107°° ",

OMleg ot deopevoeic dnAudn tov kOupov 1, 4. 5, 8 arayopedouv T
HETAKWTGELS KATA X, ¥, Z.

To ywpud dixtvopa Ba emAvBel Yo TpeIg TEPITTOCELS:

u) Oeppokpaciokn avénon AT = 20°C.
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B) AVO KATAKOPUPES POPTIGEIS HE dVO OCLYKEVIPOUEVEC OULVAMEL] GTOUG
kouPoug 6 kot 7 pey£Boug Fz = 250 KN.
7)  AVO 0pILOVTIEG POPTICELG PE BVO CUYKEVTPWREVEG SUVANELS OTOUEC KOUPoug
10 ko 11 peyéBoug Fy = 150.

AxoiouBolv T apyeit dedopévev Kol ArOTEAECHATOV TOU TAPOVTOC

napadeiypatog mov £xouvvy 11 ovopooieg EX6 kot EX6.0UT.

Mapariiayn

To nuparive YoPodikTiopna eMAVONKE KUl Y10 SitPoPETIKEG CUVBKEG
otipiEng cuykekpipeva to £8pavo 5 va givat otabepod. ta Edpava 4 xan 8 va
givan Kivntd katd tg dievfiveelg x, Kat y 1o £dpavo | va etvan KIvito Koti tny
dievbuvan y.

AxkoiouBouv T apyeia dEdopEVOV KOl ANOTEAECUATOV TTIS TUPOVOUG
T PUAAAYAG MOV £x0vv TG ovopucied EX6A kat EX6A OUT.

H griivon tov napdvrog napadeiypatog pe tn pfodo tav duvipsmv,
nueBodo tov ebricwcenv ponov, tn HuEBodo svaAiayng tov pafdov kor tn
nEBodo Twv eflocenv KOPPOV Yo TOV Rpocdlopiond TOV aEoVikKov Suvipemy
(xAaoikeg uébodor pe to yEpr) vrapyxel oto Bipiio tov K. Hirschfeld {4} Eyiwve
oUYKPION TOV UMOTEAECHATOV KOl autd gupednoav e mOAD xaAn cvupovia

petadl Toug.

41-



*%%* EXAMDLE 6 ***

16

WERNNPWNRJOOUD WP

42

CULMOANOR~ITAUNERNE WD

6.
12.
18.

6.
12.
18.

6.
12.
18.

6.
12.

18

.20000E+02 .12000E-04 .21000E+09
.000 .000 . 3.000 0
000 .000 3.000 1
000 .000 3.000 1
000 .000 3.000 0
. Q00 6£.000 3.000 0
000 6.000 3.000 1
000 6.000 3.000 1
Q00 6.000 3.000 0
.000 .000 .000 1
000 .000 .000 1
000 . 000 .000 1
000 .000 .000 1
.000 6.000 .000 1
000 6.000 .000 1
000 6.000 .000 1
.000 6.000 .000 1
2 .500006E-0 .00000E+00
3 .50000E-0G2 .CQ0000E+00
4 .50000E-02 .00000E+00
6 .S50000E-02 .00000E+00
7 .50000E-02 .0000QE+00
8 .50000E-02 .00000E+0Q0
5 .50000E-02 .00000QE+00
6 .50000E-02 .0000O0E+00
7 .50000E-02 .00000E+0QO
8 .50000E-02 .0Q0000E+00
5 .50000E-02 .0OO0OGOE+0O
7 .50000E-02 .00000E+0O
7 .50000E-02 ,0O0000E+0QO
10 .50000E-02 ,00000E+00
11 .50000E-02 .00000E+0D
12 .50000E-02 .00000E+0QO
14 .50000E-02 .0OO0000E+0CO
15 .50000E-02 .00000E+00
16 .50000E-02 .00000E+0OC
13 .50000E-02 .00000E+00
14 .50000E-02 .000Q0E+00
15 .50000E-02 .0O0000E+0O0
16 .50000E-02 .00000E+0CO
13 .50000E-02 .00QQ0E+00
15 .50000E-02 .0OOOOOE+00
15 .50000E-02 .0000O0E+00
9 .50000E-02 .00CQOE+00
10 .50000E-02Z .00O0QOE+00
11 .50000E-02 .00000CE+00
12 .50000E-02 .00000E+00
9 .50000E-02 .00000E+00
11 .50000E-02 .00000E+00
11 .S50000E-02 .00000E+00
13 .S5C00CE-02 .0Q000E+00
14 .50000E-02 .00000E+00Q
15 .50000E-02 .00000E+00
16 .50000E-02 .00000E+00
13 .50000E-02 .COQ00E+0O
15 .500C00E-02 .00000E+00
15 .50000E-02 .00000CE+00
9 .5C0C0E-02 .0000Q0E+00
12 .50000E-02 .OO0O0OCE+00
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ACADEMIC YEAR

EDUCATIONAL COMPUTER PROGRAM

1995-1996

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FROM FILE- EX6

*%% EXAMPLE 6 **%

JOINT AND MEMBER DATA (

NODE X-ORDINATE Y-ORDINATE Z-ORDINATE

1 .000 .000
2 65.000 .000
3 12.000 .000
4 18.000 .G00
5 .000 6.000
6 6.000 6.000
7 12.000 6.000
8 18.000 6£.000
9 .000 .000
10 6.000 .000
11 12.000 . 000
12 18.000 .000
13 .000 6.000
14 6.000 6.000
15 12.000 6.000
16 18.000 6.000
MEMBER CONNECTION SECTION-AREA
1 1 TO 2 .50000E-02
2 2 TO 3 .50000E-02
3 3 TO 4 .50000E-02
4 5 TO 6 .50000E-02
5 6 TO 7 .50000E-02
6 7 TO 8 .50000E-02
7 1 TO 5 .50000E-02
8 2 TO 6 .50000E-~02
9 3 TO 7 .50000E-02
10 4 TO 8 .50000E-02
11 2 TO 5 .50C000E-02
12 2 TO 7 .50000E-02
13 4 TO 7 .50000E-02
14 9 TO 10 .50000E-02
15 io TO 11 .50C00E-02
16 i1 TO 12 .50000E-02
17 13 TO 14 .50000E-02
18 14 TO 15 .50000E-02
19 15 TO 16 .50000E-02
20 9 TO 13 .50000E-02
21 10 TO 14 .50000E-02
22 1T TO 15 .50000E-02
23 12 TO 16 .50000E-02
24 10 TO 13 .50000E-02
25 10 TO 15 .50000E~-02
26 12 TO 15 .50000E-02
27 1 TO S .50000E-02
28 2 TO 10 .50000E-02
29 3 TO 11 .50000E-02

WwWwwwwwww

16 JOINTS 42 MEMBERS)

CONSTRAINTS
.000 0 0 0
.000 1 1 1
.000 1 1 1
.000 0 0 0
.000 0 0 0
.000 1 1 1
.000 1 1 1
.000 0 0 0
.000 1 1 1
.000 1 1 1l
.000 1 1 1
.000 1 i 1
.000 1 1 1
.000 1 1 1
.000 1 i 1
.000 1 1 1
OVERSIZE LENGTH
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+D1
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.COC00E+00 .60000E+01
.C0000E+00 .84853E+01
.00000E+00 .B848S3E+01
.00000E+00 .84853E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01L
.00000E+00 .60000E+0Q1
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.000C0E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60Q000E+01
.00000E+0Q0 .84853E+01
.00000E+00 .84853E+01
.00000E+00 .84853E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
4-
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30 4 TO 12 .50000E-02 .00000E+00 .3Q00CE+01
31 2 TO 9 .50000E-02 .OOQOOE+00 .67082E+01
32 2 TO 11 .50000E-02 .00000E+00 .657082E+01
33 4 TO 11 .50000E-02 .0COO00E+00 .670B2E+01
34 5 TO 13 .50000E-02 .0OCOO0OE+00 .30000E+01
35 & TO 14 .50000E-02 .00000E+00 .30000E+01
36 7 TO 15 .50000E-02 ,QQ000E+00 .30000E+01
37 g TO 18 .50000E-02 .00000E+00 .30000E+01
38 6 TO 13 .50000E-02 .QQO000E+00 .67082E+01
39 6 TO 15 .50000E-02 .0OCOOE+00 .67082E+01
40 8 TO 15 .50000E-02 .000O0E+00 .67082E+01
41 5 TO 9 .50000E-02 .Q0000E+00 .67082E+01
42 8 TO 12 .50000E-02 .QOQOOQ0E+00 .67082E+01

TEMPERATURE RISE = .20000E+02

COEFF.OF EXPANSION = .12000E-04

ELASTIC MODULUS = .21000E+09

THERE ARE 3 LOAD CASES

IN LOAD-SET 1 THERE ARE 1 LOADED JOINTS

L-SET JOINT X~-FCRCE Y-FORCE Z-FORCE
1 2 .00000E+0QQ .00000E+0Q0 .00000E+0Q

IN LCAD-SET 2 THERE ARE 2 LOADED JOINTS

L-SET JOINT X-FORCE Y-FORCE Z-FORCE
2 6 .00000E+00 .00000E+0Q0 .25000E+03
2 7 .Q0000E+00 .00000E+00 .25000E+03

IN LOAD-SET 3 THERE ARE 2 LOADED JOINTS

L-SET JOINT X-FORCE Y-FORCE Z~-FORCE
3 10 .00000E+00 .15000E+03 .00000E+Q0
3 i1l .00000E+00 .15000E+03 .00000E+00

**%* EXAMPLE 6 ***

DEGREE OF FREEDOM = 36
WIDTH OF THE BAND = 30
TERMS OF K-MATRIX = 1080
NO. OF LOAD CASES = 3

TEMPERATURE AND INITIAL STRAIN EFFECTS

IN FIRST LOAD-SET RESULTS

JOINT L-SET X-MOVEMENT

1 1 .00000E+00
2 1 .25026E-03
3 1l .12513E-03
4 1 .00000E+00
5 1 .00000E+0QO
6 1l -.10569E-03
7 1 -.26970E-03
8 1 .00000E+00
9 1 -.22763E-02
10 1 -.86549E-03
11 1 .60366E-03
12 1 .20145E-02
13 1 -.24285E-02
14 1 -.98B850E-03
15 1 .45150E-03
16 1 .18915E-02

ONLY

Y-MOVEMENT

.00000E+0QO
.20164E-02
.55694E-03
.00000E+0O
.00000E+0Q0O
.57638E-03
.18869E-02
.00000E+0Q0
-.14880E-02
-.14767E-02
-.14361E-02
.13956E-02
-.77197E-04
-.36667E-04

.38625E-05

.44394E-04

-45—

ARE INCLUDED

Z-MOVEMENT

.00000E+00
.20771E-02
.41688E-02
.00000E+00
.00000E+00
.18544E-02
.37015E-02
.00000E+00
-.70542E~-03
-.27971E-02
-.48888E-02
.72729E-03
.72729E-03
-.25744E-02
-.44215E-02
.720C00E-03
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MEMBER L-SET
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.00000E+00
.30358E-03
.15179E-03
.00000E+00
.00000E+00
.16687E-02
.73310E-03
.00000E+00
.38964E-03
.51609E-03
.38964E-03
.51608E-03
.27600E-02
L97129E-04
.29543E-02
.29543E-02

.00000E+00
.31952E-04
.15976E-04
.00000E+00
.00000E+00
.38461E-04
.94677E-05
.00000E+00
.53590E-03
.50217E-03
.32128E-03
.12121E-02
.10687E-02
.21153E-03
.64561E-03
.64561E-03

AX-TENSION

.20820E+03
.53127EB+02
.55916E+01
.27390E+03
.26564E+02
.27958E+01
.27390E+03
.26564E+02
.27958E+01
.27050E+03
.29202E+03
.67307E+01
.28070E+0G3
.16373E+03
.50738E+01
.20480E+03
.12829E+03
.16569E+01
.25200E+03
.00000E+0Q0
.00000E+00
.32808E-05
.25062E-05
.57891E-07
.27237E-04
.17255E-05
.67419E-07

.00000E+0Q0
.58393E-03
.44676E-03
.00000E+00
.00000E+00
.58993E-03
.44676E-03
.00000E+00
.20833E-03
.39685E-02
.18880E-02
.19252E-03
.33478E-03
.39685E-02
.18880E-02
.19252E-03

.00000E+00
.43389E-05
.18146E-04
.00000E+00
.00000E+00
.43389E-05
.18146E-04
.00000E+00
.12495E-02
.59727E-02
.65910E-02
.13564E-02
.2072%E-02
.59727E-02
.57339E-02
.13564E-02

AX-STRESS

-.41641E+05
.10625E+05
.11183E+04
.54780E+05
.53127E+04
.55916E+03
.54780E+05
.53127E404
.55916E+03
.54099E+05
.58404E+05
.13461E+04
.56140E+05
.32745E+05
.10148BE+04
.40960E+05
.25659E+05
.33137E+03
.50400E+05
.00000E+00
.CO000E+00
.65616E-03
.50124E-03
.11578E-04
.54474E-02
.34510E-03
.13484E-04
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.00000E+00
.24454E-03
.42585E-03
.00000E+00
.00000E+00
.17173E-01
.14962E-01
.00000E+00
.63225E-04
.24454F-03
.42585E-03
.31612E-04
.68268E-03
.17173E-01
.14248E-01
.00000E+00

.00000E+00
.10325E-02
.54823E-03
.00000E+00
.00000E+00
.23170E-02
.11970K-02
.00000E+00
.19742E-03
.10325E-02
.54823E-03
L.22272E-03
.84319E-05
L23170E-02
.11970E-02
.00000E+00



10
10
10
11
11
11
12
12
12
13
13
13
14
14
14
15
15
15
16
16
16
17
17
17
18
18
18
15
19
19
20
20
20
21
21
21
22
22
22
23
23
23
24
24
24
25
25
25
26
26
26
27
27
27
28
28
28
29
29
29
30
30

NFEFWNRPWORWNHWNDEFWORWBORP WP WORWODOPRPWNORERWOBODRPRWONEPE WD WP WU WOR WP WNDE WD

.25200E+03
.00000E+00
.00000E+00
.53669E+02
.25055E+02
.24162E+01
.53669E+02
.25055E+02
.24162E+401
.53669E+02
.25055E+02
.24162E+01
.51025E+01
.22129E+02
.59022E+01
.51027E+01
L22129E+02
.14410E+03
.51026E+01
.22128E+02
.15590E+03
.27237E-04
.50000E+03
.15000E+03
.27237E-04
.50000E+03
.15000E+03
.27237E-04
.26301E-05
.36797E-05
.51026E+01
.22129E+02
.14410E+03
.11978E-04
.14670E-04
.38240E-04
.27237E-04
.12135E-05
.15000E+403
.11978E-04
.99652E-05
.23942E-04
.72162E+01
.31295E+02
.20379E+03
.72162E+01
.31295E+02
.83469E+01
.72162E+01
.31294E+02
.22048E+03
.51025E+01
.22129E+02
.69098E+02
.42496E-04
.70306E-05
.32168E-05
.16457E-03
.47460E-05
.61961E-05
.25513E+01
.11064E+02

.50400E+05
.00000E+00
.00000E+00
-10734E+05
.50110E+04
.48323E403
.10734E+05
.50110E+04
.48323E+03
.10734E+05
.50110E+04
.48323E+03
L10205E+04
.44257E+04
.11804E+04
.10205E+04
.44257E+04
.28820E+05
.10205E+04
.44257E+04
.31180E+05
.54474E-02
.10000E+06
.30000E+05
.54474E-02
.10000E+086
.30000E+05
.54474E-02
.52601E-03
.73593E-03
.10205E+04
.44257E+04
.28820E+05
.23956E-02
.29340E-02
.76480E-02
.54474E-02
L 24270E-03
.30000E+05
.23556E-02
.19930E-02
.47883E-02
.14432E+04
.62589E+04
.40757E+05
.14432E+04
.62589E+04
.16694E+04
.14432E+04
.62589E+04
.44096E+05
.10205E+04
.44257E+04
.13820E+05
.B4991E-02
.14061E-02
.64336E-03
.32913E-01
.94920E-03
.12392E-02
.51027E+03
.22129E+04

—-47-



30 3 .77951E+02 .15530E+05
31 1 .57047E+01 .11409E+04
31 2 .24740E+02 .49481E+04
31 3 .65989E+01 .13198E+04
32 1 .57048E+01 -.11410E+04
32 2 .24740E+02 -.49481E+04
32 3 .65988E+01 -.1319BE+04
33 1 L57051E+01 .11410E+04
33 2 .24740E+02 .45481E+04
33 3 .65988E+01 .13198E+04
34 1 .25515E+01 .51030E+03
34 2 .23894E+03 -.47787E+05
34 3 .29512E+401 .59023E+03
35 1 .18540E-04 -.37079E-02
35 2 .22495E-03 -.44990E-01
35 3 .20936E-05 .41872E-03
36 1 .27237E-04 .54474E-02
36 2 .25000E+03 .50000E+05
36 3 .20117E-05 -.40233E-03
37 1 .27237E-04 .54474E-02
37 2 .00000E+00 .00000E+00
37 3 .00000E+00 .0C000E+0Q0
38 1 .57052E+01 -.11410E+04
38 2 .53428E+03 .10686E+06
38 3 .659950E+01 -.13198E+04
39 1 .S7051E+01 .11410E+04
39 2 .24740E+02 .49481E+04
39 3 .65588E+01 .13198E+04
40 1 .57046E+01 -.11409E+04
40 2 .58376E+03 -.11675E+06
40 3 .65987E+01 -.13197E+04
41 1 .57050E+01 .11410E+04
41 2 .24741E+02 .49481E+04
41 3 .16111E+03 -.32221E+05
42 1 .57043%E+01 -.11410E+04
42 2 .24740E+02 -.49481E+04
42 3 .17430E+03 -.34861E+05

JOINT L-SET RES.X-FORCE RES.Y-FORCE RES.Z-FORCE

1 1 .20820E+03 .25200E+03 .51025E+01
2 1 .23365E-04 .45776E-04 .54836E-05
3 1 .00000E+00 .27237E-04 .16457E-03
4 1 .30674E+03 .28955E+03 .51027E+01
5 1 .30B45E+03 .28485E+03 .51028E+01
6 1 .48637E-04 .32808E-05 .82970E-04
7 1 .11444E-04 .30518E-04 .27237E-04
8 1 .20990E+03 .25710E+03 .51025E+01
.9 1 .65327E-04 .15736E-04 .59128E-04
10 1 .21935E-04 .39577E-04 .42496E-04
11 i .47684E-06 .27237E-04 .30494E-03
12 1 .18120E-04 .54359E-04 .14305E-05%
13 1 .24748E-03 .6198%E-05 .30041E-04
14 1 .00000E+00 .11978E-04 .18540E-04
15 1 .47684E-04 .95367E-05 .24271E-03
le 1 L27237E-04 .11978E-04 .27237E-04
1 2 .53127E+02 .000C0E+0O .22129E+02
2 2 .24796E-04 .00000E+00 .57220E-05
3 2 .00000E+Q0 .17255E-05 .47460E-Q5
4 2 .66409E+02 .17717E+02 .22128E+02
5 2 .27430E+03 .39845E+02 .22787E+03
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16

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX6.0UT

DN DMNDNNNDNDNDND

Wl W W W W Wwwww

.43869E-04
.57220E-05
.39384E+03
.28610E-04
.76294E-05
.13351E-04
.76294E-05
.30518E-04
.00000E+0Q0Q
.61035E-04
.26301E-05

.55916E+01
.95367E-06
.95367E-06
.69895E+01
.50222E+01
.66757E-05
.36555E-05
.75589E+01
.47684E-05
.10014E-04
.35286E-04
.15259E-04
.36240E-04
.00000E+00
.16689E-04
.36797E-05

.25062E-05
.11444E-04
.22129E+02
.19073E-05
.34332E-04
.12135E-05
.19073E-05
.13351E-04
.14670E-04
.82016E-04
.99652E-05

.00000E+00
.00000E+00
.67413%E-07
.17085E+01
.14581E+03
.57891E-07
.23842E-06
.15580E+03
.30518E-04
.15000E+03
.15000E+03
.15259E-04
.00000E+00
.38240E-04
.30518E-03
.23942E-04

.25000E+03
.25000E+03
.27213E+03
.66757E-05
.70306E-05
.19073E-04
.95367E-06
.45776E-04
.22495E-03
.97656E-03
.00000E+00

.69098E+02
.22173E-04
.61961E-05
.80902E+02
.69098E+02
.85115E-04
.20117E-05
.80902E+02
.00000E+0Q
.32168E-05
.19073E-04
.76294E-05
.28610E-05
.20936E-05
.58889E-04
.QQ000E+0QQ

REMEMBER THAT YOUR DATA IS STORED IN FILE-EX6
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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16

42
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6.
iz2.

18

6.
12.
18.

6.
12.
18.

6
12

18.

.20000E+02 .12000E-04 .21000E+09
.000 .000 3.000 0
000 .000 3.000 1
000 .000 3.000 1
.Q00 . Q00 3.000 1
.000 6.000 3.000 0
000 6.000 3.000 1
000 6.000 3.000 1
000 6.000 3.000 1
.000 . 000 .000 1
000 .000 .000 1
000 .Q00 .000 1
000 .000 . Q00 1
.000 6.000 .000 1
.000 6.000 .000 1
.000 &.000 .000 1
000 6.000 .000 1
2 .50000E-0 .00000E+00
3 .S50000E-02 .0Q0000E+0OC
4 .50000E-0Z2 .00000E+0O
& .50000E-02 .00000OE+QO
7 .50000E-02 .00000E+00
8 .50000E-02 .000OQE+00
5 .50000E-02 .0OOOQOQE+0O
6 .50000E-02 .00000E+0O0
7 .50000E-02 .00000E+00
8 .50000E-02 .000OQCE+Q0
5 .50000E-02 .000O0QE+0O0
7 .50000E-02 .00000E+0O
7 .50000E-02 .00000E+0OC
10 .50000E-02 .00QQQE+0CO
11 .S50000E-02 .QQQOCE+00
12 .S0000E-02 .COODOE+0O
14 .50000E-02 .0O00COE+0QQ
15 .50000E-02 .00C00Q0E+00
16 .50000E-02 .0COOQOE+00
13 .50000E-02 .0000CE+00
14 .50000E-02 .00O0O0CE+00
15 .50000E-02 .000QOE+00
16 .50000E-02 .0QO00Q00E+00
13 .50000E-02 .00000E+00
15 .50000E-02 .00000E+0C
15 .50000E-02 .0000O0E+0Q0
3 .50000E-02 .00000QE+QO
10 .50000E-02 .OO0000E+00
11 .50000E-02 .00000E+00
12 .S50000E-02 .00000E+00
9 .50000E-02 '.00000E+00
11 .50000E-02 .00000E+00
11 .50000E-02 .00O0G0OE+00
13 .50000E-02 .00000E+00
14 .50000E-02 .00000E+00
15 .50000E-02 .OO0O0QO0E+00
16 .S50000E-02 .000CCE+QO
13 .50000E-02 .0OOOQOCE+00
15 .50000E-02 .0O0OCO0O0E+00
15 .50000E-02 .00COOE+0OO
9 .50000E-02 .00000E+00
i2 .50000E-02 .00QO00E+00
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ACADEMIC YEAR

EDUCATIONAL CCOMPUTER PROGRAM

1995-1996

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FROM FILE- EX6A

**% EXAMPLE 6A ***

JOINT AND MEMBER

NODE X-ORDINATE Y-ORDINATE Z-ORDINATE

DATA (

1 .000 .000
2 6.000 .000
3 12.000 .000
4 18.000 .000
5 .000 6.000
6 6.000 6.000
7 12.000 6.000
8 18.000 6.000
9 .000 .000
10 6.000 .000
i1 12.000 .000
12 18.000 .Q00
13 .000 6.000
14 6.000 6.000
15 12.000 6.000
16 18.000 6.000
MEMBER CONNECTION SECTION-AREA
1 1 TO 2 .50000E-02
2 2 TO 3 .50000E-02
3 3 TO 4 .50000E-02
4 5 TO 6 .50000E-02
5 6 TO 7 .50000E-02
6 7 TO 8 .50000E-02
7 1 TO 5 .50000E-02
8 2 TO 6 .50000E-02
9 3 TO 7 .50000E-02
10 4 TO 8 .50000E-02
11 2 TO 5 .50000E-02
12 2 TO 7 .50000E-02
13 4 TO 7 .50000E-02
14 9 TO 10 .50000E-02
15 10 TC 11 .50000E-02
16 11 TO 12 .50000E-02
17 13 TO 14 .50000E-02
18 14 TO 15 .50000E-02
19 15 TO 16 .50000E-02
20 9 TC 13 .50000E-02
21 10 TO 14 .50000E-02
22 11 TO 15 .50000E-02
23 12 TO 16 .50000E-02
24 10 TC 13 .50000E-02
25 10 TO 15 .50000E-02
26 12 TO 15 .50000E-02
27 i1 TO 9 .50000E-G2
28 2 To 10 .50000E-02
29 3 TO 11 .50000E-02

(VSRR VY Ry VSR VL RN VS I VS g 1% Iy UV

CONSTRAINTS
.000 0 1 0
.000 1 1 1
.000 1 1 1
.000 1 1 0
.000 0 0 0
.000 1 1 1
.000 1 1 1
.000 1 1 0
.000 1 1 1
.000 1 1 1
.000 1 1 1
.000 1 1 1
.000 1 1 1
.000 1 1 1
.000 1 1 1
.G00 1 1 1
OVERSIZE LENGTH
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .84853E+01
.0000CE+00 .84853E+01
.00000E+00 .84853E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .6000C0E+01
.00000E+00 .60000E+01
.C0000E+00C .600C0E+01
.00000E+Q0 .60000E+01
.00000E+00 .60000E+01
.00000E+00 .60Q000E+01
.00000E+00 .84853E+01
.00000E+00 .84853E+01
.00000E+00 .84853E+01
.00000E+00 ,30000E+01
.00000E+00 .30000E+01
.00000E+00 .30CO000E+01
2—
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30 4 TO 12 .50000E-02 .00000E+00 .30000E+01
31 2 TO 9 .50000E-02 .Q0000E+00 .67082E+01
32 2 TO 11 .50000E-02 .00000E+00 .67082E+01
33 4 TO 11 .50000E-02 .00O0O0OE+00 .67082E+01
34 5 TO 13 .50000E-02 .0O0OOOE+00 .30000E+01
35 & TO 14 .50000E-02 ,Q0QQ0E+00 .30000E+01
36 7 TO 15 .50000E-02 .0OOQOQOQOE+00 .30000E+01
37 8 TO 16 .50000E-02 .00000E+00 .300C0E+01
38 6 TO 13 .50000E-02 .000OOE+00 .67082E+01
39 & TO 15 .50000E-02 .00000CE+00 ,67082E+01
40 8 TO 15 .50000E-02 .00000E+00 .67082E+01
41 5 TO 9 .50000E-02 .000Q0E+00 .67082E+01
42 8 TO 12 .50000E-02 .0000CE+00 .67082E+01

TEMPERATURE RISE = .20000E+02

COEFF.OF EXPANSION = .12000E-04

ELASTIC MODULUS = .21000E+09

THERE ARE 3 LOAD CASES

IN LOAD-SET 1 THERE ARE 1 LOADED JOINTS

L-SET JOINT X-FORCE Y-FORCE Z-FORCE
1 2 .00000E+0Q0 .00000E+00 .00000E+00

IN LOAD-SET 2 THERE ARE 2 LOADED JOINTS

L-SET JOINT X-FORCE Y-FORCE Z-FORCE
2 6 .00000E+0D .00000E+00 .25000E+03
2 7 .00000E+00 .00000E+0CO .25000E+03

IN LOAD-SET 3 THERE ARE 2 LOADED JOINTS

L-SET JOINT X-FORCE Y-FORCE Z-FORCE
3 10 .00000E+00 .15000E+03 .00000E+0QO
3 11 .00000E+0Q0O .15000E+03 .0Q0000E+0Q0

*** EXAMPLE G6A **%*

DEGREE OF FREEDOM = 41
WIDTH OF THE BAND = 30
TERMS OF K-MATRIX = 1230
NO. OF LOAD CASES = 3

TEMPERATURE AND INITIAL STRAIN EFFECTS ARE INCLUDED
IN FIRST LOAD-SET RESULTS ONLY

JOINT L-SET X-MOVEMENT

1 1 .00000E+00
2 1 .14400E-02
3 1 .28800E-02
4 1 .43200E-02
S 1 .00000E+00
6 1 .14400E-02
7 1 .28800E-02
8 1 .43200E-02
9 1 .38502E-08
10 1 .14400E-02
11 1 .288B00E-02
12 1 .43200E-02
13 1 .13108E-08
14 1 .14400E-02
15 1 .28800E-02
16 1 .43200E-02

Y-MOVEMENT

.14400E-02
.14400E-02
.14400E-02
.14400E-02
.00000E+00
.30287E-08
.49911E-08
.10461E-07
.14400E-02
.14400E-02
.14400E-02
.14400E-02
,26428E-10
.35948E-08
.70206E-08
.10928E-07

=53~

Z-MOVEMENT

.00000E+0Q0
.12301E-08
.29901E-08
.00000E+00
.00000E+0Q0D
.93427E-09
.11590E-08
.00000E+00
.72000E-03
.72000E-03
.72000E-03
.72000E-03
.72000E-03
.72000E-03
.72000E-03
.72000E-03
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MEMBER L-SET
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.00000E+0Q0O
.14489E-08
.17806E-08
.21084E-08
.00000E+00Q
.96796E-05
.28572E-02
.57240E-02
.14335E-04
.24013E-04
.14334E-04
.24012E-04
.56189E-02
.27617E-02
.35438E-04
.95438E-04

.0000CE+00
.25714E-02
.34286E-02
.42857E-02
.C000CE+00
.19085E-02
.34286E-02
.36228E-02
.40376E-02
.42318E-02
.318B04E-02
.25175E-02
.39023E-02
.30451E-02
.21880E-02
.21880E-02

AX-TENSION

.40871E-03
.25356E-03
.45000E+03
.21034E-03
.58046E-04
.15000E+03
.16457E-03
.57367E-04
.15000E+03
.11879E-03
.16939E+01
.33398E+03
.42496E-04
.49831E+03
.26602E+03
.27237E-04
.50170E+03
.33985E+02
L.27237E-04
.00000E+00
.CO0000E+00
.11978E-04
.49594E-05
.26375E-04
.11978E-04
.44275E-05
.23641E-04

.00000E+00
.27372E-04
.28024E-02
.56322E-02
.00000E+00
.27372E-04
.28024E-02
.56228E-02
.15947E-04
.56959E-02
.56518E-02
.56078E-02
.25626E-04
.56959E-02
.56518E-02
.56078E-02

.00000E+00
.44465E-02
.12322E-01
.21911E-01
.00000E+00O
.44465E-02
.12322E-01
.22574E-01
.16250E-02
.13784E-01
.21610E-01
.23583E-01
.26763E-02
.13784E-01
.20753E-01
.23583E-01

AX-STRESS

.81741E-01
.50713E-01
.S50000E+05
.42068E-01
.11609E-01
.30000E+05
.32913E-01
.11473E-01
.30000E+05
.23758E-01
.33879E+03
.66T7S7E+05
.849%1E-02
.99662E+05
.53203E+05
.54474E-02
.10034E+06
.67969E+04
.54474E-02
.00000E+00
.00000E+00
.23956E-02
.99189E-03
.52750E-02
.23956E-02
.88550E-03
.47281E-02
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.00000E+00
.32251E-05
.16118E-05
.00000E+00
.00000E+00
.19889E-01
.20366E-01
.00000E+0Q0
.48394E-05
.32251E-05
.16119E-05
.24195E-05
.71187E-03
.19888%E-01
.18652E-01
.00000E+00

.00000E+0C
.20781E-02
.27534E-02
.00000E+00
.00000E+00
.33962E-02
.34124E-Q2
.00000E+00
.31138E-03
.20781E-02
.27534E-02
.16574E-03
.48548E-04
.33962E-02
.34124E-02
.00000E+00
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11
11
11
12
i2
12
13
13
13
14
14
14
15
15
15
16
16
16
17
17
17
18
18
18
19
i9
19
20
20
20
21
21
21
22
22
22
23
23
23
24
24
24
25
25
25
26
26
26
27
27
27
28
28
28
29
29
29
30
30
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.57754E-04
.16936E+01
.11602E+03
.33798E-04
.23952E+01
.16407E+03
.88272E-04
.23952E+01
.16407E+03
.12535E-03
.23953E+01
.16407E+03
.57754E-04
.16937E+01
.33984E+02
.33798E-04
.16938E+01
.18398E+03
.32808E-05
.16937E+01
.11602E+03
.49057E-04
.50000E+03
.15000E+03
.27237E-04
.50000E+03
.15000E+03
.32808E-05
.10103E-05
.13541E-05
.27237E-04
.16938E+01
.18398E+03
.11978E-04
.16633E-04
.B0891E-04
,27237E-04
.81584E-06
.15000E+03
.11978E-04
.79963E-04
.11754E-03
.33798E-04
,23954E+01
.26019E+03
.57754E-04
.23953E+01
.48061E+02
.64316E-04
.23952E+01
.16407E+03
.88272E-04
.16938E+01
.10898E+03
.42496E-04
.33766E-05
.29430E-04
.27237E-04
,15121E-07
.1848B9E-04
.42496E-04
.B4683E+00

.11551E-01
.33B72E+03
.23203E+05
.67597E-02
.47504E+03
.32814E+05
.17654E-01
.47904E+03
.32814E+05
.25070E-01
.47905E+03
.32814E+05
.11551E-01
.33875E+03
.67968E+04
.67597E-02
.33877E+03
.36797E+05
.65616E-03
.33874E+03
.23203E+05
.98114E-02
.10000E+06
.30000E+05
.54474E-02
.10000E+086
.300G0E+05
.65616E-03
.20205E-03
.27083E-03
.54474E-02
.33877E+03
.36797E+05
.23956E-02
.33267E-02
.16178E-01
.54474E-02
.16317E-03
.30000E+05
.23956E-02
.15993E-01
.23508E-01
.67587E-02
.47909E+03
.52039E+05
.11551E-01
.47906E+03
.96122E+04
.12863E-01
.47904E+03
.32814E+05
.17654E-01
.33876E+03
.21797E+405
.84991E-02
.67532E-03
.58860E-02
.54474E-02
.30243E-05
..36977E-02

.84991E-02

.16937E+03
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30 3 .58008E+02 .11602E+05
31 1 .94834E-04 .18967E-01
31 2 .18%37E+01 .37B73E+03
31 3 .37895E+02 .75990E+04
32 1 .11879E-03 .23758E-01
32 2 .18937E+01 .37873E+03
32 3 .37995E+02 .75991E+04
33 1 .17113E-03 .34226E-01
33 2 .18937E+01 .37873E+03
33 3 .37995E+02 .75981E+04
34 1 .42496E-04 .84991E-02
34 2 .24915E+03 .49831E+05
34 3 .168992E+02 .33984E+04
35 1 .27237E~04 .54474E-02
35 2 .24617E-04 .49233E-02
35 3 .13888E-04 .27776E-02
36 1 .11978E-04 .23956E-02
36 2 .25000E+03 .50000E+05
36 3 .51595E-05 .10319E-02
37 1 .27237E-04 .54474E-02
37 2 .00000E+00Q .00000E+00
37 3 .0C000E+00 .000COE+00
38 1 .18540E-04 .37079E-02
38 2 .55713E+03 .11143E+06
38 3 .37995E+02 .75990E+04
39 1 .42496E-04 .84991E-02
39 2 .18934E+01 .378695E+03
39 3 .37995E+02 .75991E+04
40 1 .79575E-04 .15915E-01
40 2 .56091E+03 .11218E+06
40 3 .37996E+02 .75991E+04
41 1 .42496E-04 .84981E-02
41 2 .18938E+01 .37875E+03
41 3 .20570E+03 .41140E+05
42 1 .49057E-04 .98114E-02
42 2 .18937E+01 .37874E+03
42 3 .12971E+03 .25942E+05

JOINT L-SET RES.X-FORCE RES.Y-FORCE RES.Z-FCORCE

1 1 .40871E-03 .27237E-04 .88272E-04
2 1 .79023E-04 .50497E-04 .53208%E-04
3 1 .45776E-04 .11978E-04 L. 27237E~-04
4 1 LT7132E-04 .30882E-04 .34035E-04
5 1 .94890E-04 .41347E-04 .61500E-04
6 1 .21702E-04 .11978E-04 .37350E-04
7 1 .16631E-03 .14241E-04 .11978E-04
8 1 .43937E-04 .13876E-04 .30289E-04
9 1 .27067E-04 .65246E-04 .64866E-04
10 1 .26815E-04 .2B917E-04 .42496E-04
11 1 .22879E-03 .27237E-04 .38305E-05
12 1 .48759E-04 .77378E-04 .20557E-04
13 1 .89539E-04 .33377E-05 .34204E-04
14 1 .76294E-04 .11978E-04 L27237E-04
15 1 .22602E-03 .22597E-04 .46044E-05
ie 1 .32808E-05 .11978E-04 .27237E-04
1 2 .25356E-03 .00000E+00 .16938E+01
2 2 .56028E-05 .70333E-05 .23842E-06
3 2 .67929E-06 .44275E-05 .15121E-07
4 2 .65565E~-05 .75340E-04 .16937E+01
5 2 .27859E-03 .17679E~-03 .24831E+03
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THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX6A.OUT

BB B R BRI DN BN

LW W W W W wowbwwiwwww

.19002E-03
.51260E-04
.00000E+00
.32187E-05
.41723E-05
.97752E-05
.26822E-04
.18311E-03
.30518E-04
.30518E-04
.10103E-05

.45000E+03
.10681E-03
.76234E-04
.17548E-03
.45000E+03
.72479E-04
.25940E-03
.13733E-03
.16022E-03
.21744E-03
.10300E-03
.13733E-03
.1525%E~-04
.76294E-04
.17548E-03
.13541E-05

.49594E-05
.45180E-04
.13590E-03
.23842E-06
.81182E-04
.B1584E-06
.25392E-04
.10848E-04
.16633E-04
.82374E-04
.79963E-04

.00000E+00
.68665E-04
.23641E-04
.99182E-04
.30000E+03
.26375E-04
.12870E-03
.22888E-04
.15259E-04
.15000E+03
.15000E+03
.31281E-03
.15259E-04
.B0891E-04
.32043E-03
.11754E-03

.25000E+03
.25000E+03
.25169E+03
.24438E-05
.33768E-05
.16683%E-05
.47922E-04
.91553E-04
.24617E-04
.42725E-03
.00000E+CO

.10898E+03
.7T0572E-04
.1848%8E-04
.41016E+02
.10898FE+03
.10300E-03
.51595E-05b5
.41016E+02
.38147E-04
.29430E-04
.24796E-04
.91553E-04
.57220E-05
.13888E-04
.18883E-03
.00000E+CO

REMEMBER THAT YOUR DATA IS STORED IN FILE-EX6A
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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ZT0 oYNUA QUIVETAL 1) SIKTUOTN KOTUOKEUT HE TIG SWOTACELS TNG OF
kdaToyn Kol G Owr. Ola T pEAn £xouv EuBudd Siatounc A = 0,005m’.

Mo 1o VA Aappavetat 1o pétpo eractikdttog E = 2.10° KN/m?.

Oreg ot deopevoetg dnAadn tov kOufov 6. 9, 33, 36 arayopevouvy TNV
HETOKIVNGOT) KUTA X, Y, Z. |

ZNTELTUL N ENAUCT] TOU Y OPOIKTLVOUATOC Y10t 9OPTIOT TV KOpPav 16,
17, 25 ko 26 pe dovaun kotd afova Z, F, =- 200 KN,

AxolovBovv ta apyeic SedopEvaV TOV UTOTEAECUATOV TOL TAPOVTOG

napadeiypatog rov £yovv g ovopasieg EX7 kot EX7.QUT.
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x*% EXAMPLE 7 ***

41 128
1
2 8
3 16
4 24,
5 32,
6 4.
7 12.
8 20.
9 28.
10 0
11 8
12 16
13 24
14 32
15 4
le 12,
17 20.
18 28.
19 0
20 8
21 i6
22 24,
23 32.
24 4.
25 12.
26 20.
27 28.
28 0.
29 8.
30 16.
31 24.
32 32
33 4.
34 12.
35 20.
36 28.
37 0.
38 8.
39 ls.
40 24.
41 32.
1 1
2 1
3 2
4 2
5 3
6 3
7 4
8 4
9 5
10 10
11 10
12 11
13 11
14 12
15 12
16 13
17 13
18 14
19 19

0.

0 0 2E8
000 0
.000 0
.000 0
000 0
000 0
000 4
000 4
000 4
000 4
. 000 8
.000 8
.Q00 8
.000 8
.0Q0 8
.000 12
000 12
o0 12
000 12
.000 186
.000 186
.000 16
000 16
000 16
060 20
060 20
0co 20
000 20
000 24
ogco 24
000 24
000 24
.000 24
000 28
000 28
000 28
000 28
000 32
000 32
000 32
0go 32
000 32

10

2

11

3

12

4

13

5

14

19

11

20

12

21

13

22

14

23

28

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.C000
.000
. 000
. 000
.000
. Q00
.000
.000
.000
.0Q0
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

COO0OQOOO0O0OO0O00O0OO0O0O00ODOO0O

.00b
.005
. 005
.005
. 005
. 005
. 005
.005
.005
. 005
.005
. 005
.005
.005
.005
.005
.005
.005
.005

OCOQCOoOOoOUNMUUUOOCOCOCULILUULOCODOOCOUITLIUNUOODOCOONMUTINUNIOOOOO

.000
.000
. 000
.000
. 000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
. 000
.G00
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.Q00
.000
.000
.000

COoOO0O00COQOCOOOCOOO0OO0OOOO0o

HFHEFRPREFORPRRFROPMHEBEPPEPRPPEPRPPHRMBPHPHPRHREBRHRORRORR R R P

PRPRHEPFORFRORPRRERBEREBRHERERAEFERERPRERRERPEPRRERRPHEHORROHERH P

RFRPPEPORRORRPRHEFFEPPEPRHEBPEPRPHRERHEEBERPHEORHORPHE R
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

19
20
20
21
21
22
22
23
28
28
29
29
30
30
31
31
32
37
38
39
40

10
11

11
12

12
13

13
14
10
11
19
20
11
12
20
21
12
13
21
22
13
14
22
23
19
20
28
29
20
21
29
30
21

DWWk WP WWWWRDWWwhDWN WD NN
SCWOWOFNOHWOORWINWEHEHNOK WO

NN
LDOYWDOLWODOIOXI TI]RGO

D000 OO0 0O0O0COOOO0O0COCOO0O0OCOCOOOOOOOO0OCODOOCOO0O0O00OO0O0OODOOOCoOO0OO00O00O0Oo0O0O0

.005
.005
. 005
.005
.005
.005
. 005
. 005
.005
.Q05
.005
.005
.005
.005
.005
.005
.005
.005
. 005
.005
.005
.005
.005
. 005
. 005
. 005
.005
.005
.005
.005
.005
.005
. Q05
. Q05
.005
.005
.005
.005
. 005
.005
. Q05
. 005
.005
.005
.005
. 005
.005
.005
.005
.005
. 005
.005
.005
.005
.005
.005
.005
.Q05
.005
.005
.005
. 005

[*ReNoNoRsNaoloNoNoRolegsRoloje oo oleloRololoolololeoReloeoleleBojoololeoolaololoNoleloNoNoloNoNoNolololeolololoRaeNeoloNel o le)
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82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
28
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

14

16 0
17 0
25 0
26 0

[oNeNe Nl

26
26
26
27
27
27
27
33
33
33
33
34
34
34
34
35
35
35
35
36
36
36
36
15

16

17

18
24
16
25
17
26
18
27
33
25
34
26
35
27
36
34
35
36

-200
~-200
-200
-200

COCO0OO00O00OCOOCOOOCO00CO OO0 0000000000000 OCO0O

.005
.005
.005
. 005
. 005
.005
. 005
. 005
. 005
. Q05
. 005
.005
.005
.005
. 005
. 005
.005
. 005
. 005
.005
.005
. 005
.005
.005
.005
. 005
.005
.005
. Q05
. 005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
. 005
. Q05
.005
.005
.005
. 005
.005

[oNoleNeReBeoleNololeolooBeBoleoNeRelvcloloNeNeleNoRojolololololalololeNoNeolvlolololeNeNeoNeololNeNe
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ACADEMIC YEAR

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FROM FILE- EX7

*%%* EXAMPLE 7 ***

JOINT AND MEMBER DATA

NCDE X-ORDINATE Y-ORDINATE Z-ORDINATE

EDUCATIONAL COMPUTER PROGRAM
1995-19%¢

( 41 JOINTS128 MEMBERS)

CONSTRAINTS

1 .000 .000 .000 1
2 g8.000 .000 .000 1
3 16.000 .QQ0 .000 1
4 24.000 .000 .000 1
5 32.000 .000 .000 1
& 4.000 4.000 5.000 0
7 12.000 4.000 5.000 1
8 20.000 4.000 5.000 1
9 28.000 4.000 5.000 0
10 .000 8.000 .000 1
11 8.000 8.000 .000 1
12 16.000 8.000 .000 i
13 24 .000 8.000 .000 1
14 32.000 8.000 .000 1
15 4.000 12.000 5.000 1
16 12.000 12.000 5.000 1
17 20.000 12.000 5.000 1
18 28.000 12.00G0 5.000 1
19 .000 16.000 . 000 1
20 8.000 16.000 .000 1
21 16.000 16.000 .000 1
22 24.000 16.000 .00 1
23 32.000 16.000 .000 1
24 4.000 20.000 5.000 1
25 12.000 20.000 5.000 1
26 20.000 20,000 5.000 1
27 28.000 20.000 5.000 1
28 .000 24.000 .000 1
29 8.000 24.000 .000 1
30 16.000 24.000 .000 1
31 24.000 24.000 .000 1
32 32.000 24.000 . 000 1
33 4,000 28.000 5.000 0
34 12.000 28.000 5.000 1
35 20.000 28.000 5.000 1
36 28.000 28.000 5.000 0
37 .000 32.000 .000 1
38 8.000 32.000 .000 1
39 16.000 32.000 .000 1
40 24.000 32.000 .000 1
41 32.000 32.000 .000 1
MEMBER CONNECTION SECTION-AREA OVERSIZE

1 1 TO 10 .50C00E-02 .00000E+00

2 1 TO 2 .50000E-02 .00000E+00

3 2 TO 11 .50000E-02 .00000E+0O

4 2 TO 3 .50000E-02 .0000Q0E+00
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LENGTH

.80000E+01
.80000E+01
.80000E+01
.80000E+01



TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

12

13

14
i9
11
20
12
21
13
22
14
23
28
20
29
21
30
22
31
23
32
37
29
38
30
38
31
40
32
41
38
39
40
41

10
11

11
12

12
13

13
14
15
15
19
20
16
1is
20
21
17
17

.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E~-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E~02
.50000E-0Q2
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-0Q2
.50000E-02

.00000E+00
.00000E+0QQ
.00000E+00
.00000E+0OQ
.00000E+00
.00000E+00
.00000E+00
.00000E+00Q
.Q0000E+0O
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.0000CE+00
.00000E+00
.00000E+00
.00000E+0Q0
.0000QE+QOQ
.00080E+00
.00000E+0Q0
.00000E+Q0
.00000E+0Q0O
.0C000E+00
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+0Q0
.00000E+00Q
.00000E+00
.00000E+00
.00000E+0QO
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.Q0C00E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0QQ
.0000CE+00
.00000E+00O
.00000E+0QO
.00000E+00
.00000E+00
.00000E+0Q
.00000E+0Q0
.00000E+00O
.00000E+0Q0
.000C0E+0Q0Q
.00000E+00
.00000E+0Q0
.0Q0000E+00Q
.00000E+00
.00000E+00
.000C0E+0Q0
.00000E+00
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.80000E+01
.80000E+01
.80000E+01
.80000E+01
.BOOOOE+01
.80000E+01
.B0000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.754S58E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75458E+01
.75488E+01
.75498E+01
.75498E+01
.75498E+01
.75498BE+01
.75498E+01
.75498E+401
. 75498E+01
.75498E+01
.75498E+01



67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
S50
921
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TOC
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

21
22
18
18
22
23
24
24
28
29
25
25
29
30
26
26
30
31
27
27
31
32
33
33
37
38
34
34
38
39
35
35
39
40
36
36
40
41
15

16

17

18
24
16
25
17
26
18
27
33
25
34
26
35
27
36
34
35
36

.50000E-02
.50000E-02
.50000E-0G2
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E~-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E~-02
.50000E-02
.50000E-02
.50000E-02
.5000Q0E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-0Q2
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.50000E-02
.30000E-02

.CO00QE+00
.C0000E+Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0QQ
.00000E+00
.00000E+00
.00000E+0GO
.00000E+0Q0
.G0000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+Q0
.00000E+00
.00000E+00
.00000E+00
.000Q00E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.Q0000E+00
.00000E+0Q0O
.00000E+00
.00000E+00
.00000E+00
.000C0E+00
.000COE+00
.00000E+00
.C0000E+00
.00000E+CO
.00000E+00
.C0000E+0CGO
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0O
.00000E+0CO
.00000E+00
.00000E+00
.00000E+Q0
.00000E+00
.00000E+00

.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75488E+01
.75438E+01
.75498E+01
.75458E+01
.754598E+01
.75498E+01
.75498E+01
. 75498E+01
.754%8E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
. 75498E+401
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+401
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+01
.75498E+QC1
.80000E+01
.8000CE+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80C000E+01
.80000E+01
.BOOOCE+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.80000E+01
.B0000E+01
.80000E+01
.B0000OE+01
.80000E+01
.80000E+01



TEMPERATURE RISE = .00000E+0Q0
COEFF.OF EXPANSION = .00000E+00
ELASTIC MODULUS = .20000E+09
THERE ARE 1 LOAD CASES

IN LOAD-SET 1 THERE ARE

L-SET JOINT X-FORCE
1 16 .00000E+0Q0O
1 17 .00000E+00
1 25 .00000E+0CO
1 26 .00000E+00

*%% EXAMPLE 7 *%*

DEGREE OF FREEDOM = 111
WIDTH OF THE BAND = 30
TERMS OF K-MATRIX = 3330
NO. OF LOAD CASES = 1

TEMPERATURE AND INITIAL STRAIN EFFECTS

4 LOADED JOINTS

Y-FORCE
.00000E+0QO
.00000E+00
.00000E+Q0
.00000E+00

IN FIRST LOAD-SET RESULTS ONLY

JOINT L-SET X-MOVEMENT
1 1. ~.55911E-03
2 i -.55911E-03
3 1 .12323E-09
4 1 .55911E-03
5 1 .55911E-03
6 1 .00000E+00
7 1 .22989E-03
8 1 -.22989E-03
9 1 .0Q0000E+00

10 1 -.13112E-02
11 1 -.13112E-02
12 1 -.21709E-09
i3 1 .13112E-02
14 1 .13112E-02
15 1 .11338E-02
16 1 .57472E-03
17 1 -.57472E-03
18 1 -.11338E-02
19 1 -.13793E-02
20 1 -.13793E-02
21 1 -.10306E-08
22 1 .13793E-02
23 1 .13783E-02
24 1 .11338E-02
25 1 .57472E-03
26 1 -.57472E-03
27 1 -.11338E-02
28 1 ~.13112E-02
29 1 -.13112E-02
30 1 -.57319E-08
31 1 L13112E-02
32 1 .13112E-02
33 1 .00000E+0Q0
34 1 .2298%E-03
35 1 -.22989E-03
36 1 .0Q0000E+00
37 1 -.55911E-03

Y-MOVEMENT

.55911E-03
.13112E-02
.13793E-02
.13112E-02
.55911E-03
.00000E+00
.11338E-02
.11338E-02
.00000E+00
.55911E-03
.13112E-02
.13793E-02
.13112E-02
.55911E-03
.22989E-03
.57472E-03
.57472E-03
.22989E-03
.69412E-09
.70224E-09
.46848E-09
.33561E-09
.22382E-09
.22989E-03
.57472E-03
.57472E-03
.22989E-03
.55911E-03
.13112E-02
.13793E-02
.13112E-02
.55911E-03
.00000E+0Q0
.11338E-02
.11338E-02
.00000E+00
.55911E-03

—-66-

Z-FORCE
-.20000E+03
-.20000E+03
-.20000E+03
-.20000E+03

ARE INCLUDED

Z-MOVEMENT

.89457E-03
-.15020E-03
-.16627E-02
-.15020E-03

.89457E-03

.00000E+00
-.34893E-02
-.34893E-02

.00000E+0Q0
-.15020E-03
-.40369E-02
-.66113E-02
-.40369E-02
-.15020E-03
-.34893E-02
-.86422E-02
-.86422E-02
-.34893E-02
-.16627E-02
-.66113E-02
-.95618E-02
-.66113E-02
-.16627E-02
-.34893E-02
-.86422E-02
-.86422E-02
-.34893E-02
-.15020E-03
-.40369E-02
-.66112E-02
-.40369E-02
-.15020E-03

.CO000E+00
-.34893E-02
-.34893E-02

.00000E+0Q0

.89457E-03



38
39
40
41

MEMBER L-SET

R

HRERPRRPPHPROHERPHRERPRPHEHRPREREHRERERRARPEFRPREFRERPERPPRERPPRERRPHEHRPRRPHEREEREER R

.55911E-03
.20001E-09
.55911E-03
.55911E-03

AX-TENSION

.55023E-05
.90757E-06
.10455E-04
.69888E+02
.17120E-04
.69888E+02
.27128E-04
.19679E-05
.21271E-05
.69888E+02
.56252E-06
.16390E+03
.16390E+03
.17242E+03
.16390E+03
.16390E+03
.55236E-04
.69888E+02
.69888E+02
.30258E-04
.16390E+03
.17242E+403
.17242E+03
.17242E+03
.16390E+03
.29136E-04
.69888E+02
.33337E-05
.18938E-04
.53115E-04
.16390E+03
.49155E-05
.16390E+03
.36731E-04
.22598E-04
.31875E-05
.25285E-05
.69888E+02
.6988BE+02
.35889E-05
.74866E-05
.65956E+02
.65956E+02
.17008E+03
.65956E+02
.17720E-04
.15402E+02
.81358E+02
.22891E-04
.65956E+02
.81358E+02
.15402E+02
.65956E+02
.20178E-06
.17008E+03
.65956E+02

.13112E-02
.13793E-02
.13112E-02
.55811E-03

AX-STRESS

.11005E-02
.18151E-03
.20910E-02
.13978E+05
.34239E-02
.13978E+05
.54255E-02
.39358E-03
.42543E-03
.13978E+05
.11250E-03
.32781E+05
.32781E+05
.34483E+05
.32781E+05
.32781E+05
.11047E-01
.13978E+05
.13978E+05
.60515E-02
.32781E+05
.34483E+05
.34483E+05
.34483E+05
.32781E+05
.58273E-02
.13978E+05
.66673E-03
.37875E-02
.10623E-01
.32781E+05
.98310E-03
.32781E+05
.73463E-02
.45195E-02
.63749E-03
.50571E-03
.13978E+05
.13978E+05
T17T7TE-03
.14973E-02
.13191E+05
.13191E+05
.34016E+05
.13191E+05
.35440E-02
.30804E+04
.16272E+05
.45783E-02
.13191E+05
.16272E+05
.30804E+04
.13191E+05
.40357E-04
.34016E+05
.13191E+05
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.15020E-03
.16627E-02
.15020E-03
.89457E-03



57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
. 81
82
83
84
B85
86
B7
88
89
90
91
92
293
94
95
96
97
58
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

RMHRRRRPRRPRERERRRMRERRPPRPEFPRPRERERRREPRFRERERPRPERERPRPERPHEFRHERPRRRPRRPRRERRRERRERRER R

.65956E+02
.15402E+02
.28660E-04
.81357E+02
.13928E+03
.81358E+02
.81358E+02
.57273E-04
.81357E+02
.13928E+03
.11831E-03
.81357E+02
.15402E+02
.65956E+02
.81358E+02
.68197E-05
.43551E-04
.81358E+02
.65956E+02
.15402E+02
.81357E+02
.15168E-03
.13928E+03
.81357E+02
.17138E-03
.81357E+02
.B81358E+02
.13928E+03
.81358E+02
.29230E-04
.15402E+02
.65856E+02
.65956E+02
.17008E+03
.56123E-05
.65956E+02
.15402E+02
.81358E+02
.65956E+02
.76853E-04
.81357E+02
.15402E+02
.10625E-~03
.65956E+02
.17008E+03
.65956E+02
.65956E+02
.24302E-05
.28736E+02
.2B736E+02
.69888E+02
.57472E+02
.69888E+02
.28736E+02
.28736E+02
.57472E+02
.69888E+02
.14368E+03
.14368E+03
.14368E+03
.69888E+02
.57472E+02

.13121E+05
.30804E+04
.57320E-02
.16271E+05
.27856E+05
.16272E+05
.16272E+05
.11455E-01
.16271E+05
.27856E+05
.23662E-01
.16271E+05
.30804E+04
.13191E+05
.16272E+05
.13639E-02
.87102E-02
.16272E+05
.13191E+05
.30804E+04
.16271E+05
.30336E-01
.27856E+05
.16271E+05
.34279E-01
.16271E+05
.16272E+05
.27856E+05
.16272E+05
.58461E-02
.30804E+04
.13191E+05
.13191E+05
.34016E+05
.11225E-02
.13191E+05
.30804E+04
.16272E+05
.13191E+05
.15371E-01
.16271E+05
.30804E+04
.21250E-01
.13191E+05
.34016E+05
.13191E+05
.13191E+05
.48603E-03
.57472E+04
.57472E+04
.13978E+05
.11494E+05
.13978E+05
.57472E+04
.57473E+04
.11494E+05
.13978E+05
.28736E+05
.28736E+05
.28736E+05
.13978E+05
.11494E+05

-68—-



119
120
121
122
123
124
125
126
127
128

R e S O S S g g

.28736E+02
.69888E+02
.69888E+02
.14368E+03
.69888E+02
.69888E+02
.28736E+02
.28736E+02
.57472E+02
.28736E+02

JOINT L-SET RES.X-FORCE

[elNe o BEN o) ) RSN VYR OO

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX7.0UT

HERHRERRPRPHERPRRERBRPEPPEPRERERERRPPRPRERERRERERERRRRHERERRBR R

.48741E-05
.76294E-05
.13887E-04
.26703E-04
.20748E-05
.11885E+03
.76294E-05
.32425E-04
.11885E+03
.15259E-04
.38147E-04
.26703E-04
.18883E-03
.61035E-04
.22888E-04
.10681E-03
.22888E-04
.30518E-04
.22368E-04
.57220E-04
.33511E-04
.38147E-05
.10037E-04
.30518E-04
.10681E-03
.53406E-04
.C000CE+0O
.38147E-05
.66757E-05
.34332E-04
.12207E-03
.15259E-04
.11885E+03
.11444E-04
.38147E-04
.11885E+03
.55020E-05
.41962E-04
.20718E-04
.76294E-05
.48764E-05

.57473E+04
.13878E+05
.13878E+05
.28736E+05
.13978E+05
.13978E+05
.57472E+04
.57472E+04
.114%94E+05
.57472E+04

RES.Y-FORCE RES.Z-FORCE

.94688E-05
.38147E-05
.14380E-04
.30518E-04
.22340E-05
.11885E+03
.68665E-04
.38147E-04
.11885E+03
.76284E-05
.38147E-04
.49591E-04
.17738E-03
.76284E-05
.22888E-04
.61035E-04
.76294E-04
.38147E-05
.30629E-04
.11444E-03
.32366E-04
.72479E-04
.26274E-04
.66757E-04
.76294E-04
.15259E-04
.28610E-04
.76294E-05
.69618E-04
.99182E-04
.16785E-03
.762%4E-05
.11885E+03
.762%94E-05
.76294E-05
.11885E+03
.63072E-05
.57220E-04
.20491E-04
.22888E-04
.18999E-05

.49581E-05
.15253E-04
.34248E-05
.38147E-05
.13363E-06
.20000E+03
.41962E-04
.11444E-04
.20000E+03
.15259E-04
.76294E-04
.15640E-03
.19073E-04
.76294E-05
.64850E-04
.20000E+03
.20000E+03
.12659E-03
.98620E-05
.83923E-04
.33024E-03
.29373E-03
.23875E-04
.16212E-04
.20000QE+03
.20000E+03
.20218E-03
.15259E-04
.19455E-03
.83923E-04
.99182E-04
.11444E-04
.20000E+03
.17297E-03
.14114E-03
.20000E+03
.37169E-05
.38147E-05
.19470E-04
.19073E-04
.16094E-05

REMEMBER THAT YOUR DATA IS STORED IN FILE-EX7
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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210 oyfua orov eikovifetm o tpovhog touv SCHWEDLER ce kdtoyn
K TPOGOYN Tt HEAT Ut | puexpr xat 4, and 13 péypt kot 16, and 25 peypt ko
28 gyovv Stoetopl A = 3,5.107 m? kon OAa Ta uIOAOWa pEAT €xouv Slatopr A =
6.10° m%. Tt 1o VAIKS TV peEAdV AapBavetor pETpo gAacTikotnTog E = 2,1.10°
KN/m’.

Mo g otnpieig dexdpaote 6t ov képfor | ko 3 emrpéneton vo
petakivnBovv katd tov afova Tev y, Evd ol KOopBot 2 kot 4 emrpimovial va
petaxivnovv katd tov afova Tov X.

Znreitar va emAvBel to napdderypua yia opifdviia goption P = 200KN
aoKovpevn otov kOpBo 12 (mou avaivetun o Fyx = - 141,42 KN kat Fy = +

141,42 KN).

AkolovBolv ta apyeia SESOMEVOV Kl ATOTEAECUATOV TOV TAPOVIOS
TAPUSELYHATOG Tov €Y ouv ovopaoiec EX8 xar EX8.0OUT.

H erilvon tov rapovrog napadeiypatog pe tn pébodo tov eflodoeny
kOufwv vy 10 npocdloplond Tav afovikwy duvapeny kot pe tnv eficwcn twv
SuvaTmv EPymV Y10 TO TPOCSIOPIGUO TOV PETAKIVIICE®Y (KAQOIKES neBodol pue
o xEPL) uvrdpyer oto Piprio tov K. Hirschfeld {4]. Evive cUyxpion twov

AROTEAETNATOV KOl avTd svpébncav oe eEatpetikn cuppavia petald toug.
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*%%x EXAMPLE 8 ***

12

LoD Wmd Wk

10

28 .00000E+00

.000
.000
. 000
. 000
.500
.500
.500
.500
.000
. 000
.000
.000

oI ERERFE a4

WO -JOoOMOOI-1000 0w

OFYWYWOUAARAII0oUNUUuAJUTFEAPBPNWNNERWNDRE

e

1
-.14142E+03

-]2-

.12000E-04 .21000E+09

.000 .000 0

7.000 .000 1

7.000 .000 0

.000 .00¢0 1

1.500 2.400 1

5.500 2.400 1

5.500 2.400 1

1.500 2.400 1

2.000 6.600 1

5.000 6.600 1

5.000 6.600 1

2.000 6.600 1
.35000E-02 .0O0COQO0E+GO
.35000E-02 .0CQOOE+00
.35000E-02 .0O0000E+CO
.35000E-02 .QOOCOOE+00
.60000E-02 .000Q0O0E+00
.60000E-02 .00Q0O0E+0O
.60000E-02 .0000QCE+00
.60000E-02 .00000E+00O0
.60000E-02 .00000E+00
.60000E-02 .0000QCE+0O0
.60000E-02 .OQOO00OE+00
.60000E-02 .COCOCOOE+00
.35000E-02 .Q00CQOE+0QOQ
.35000E-02 .QOCOOQOE+00
.35000E-02 .00C00E+00
.35000E-02 .0QOQO0O0E+00
.60000E-02 .QO0000E+0QO
.60000E-02 .QO00QCOE+00
.60000E-02 .COQOOE+(CO
.60000E~-02 .0Q0CQCE+00
.6000C0E-02 .00000E+0O0
.6000CE-02 .00000E+00
.60000E-02 .00000E+00
.60000E-02 .00O0QOE+00
.35000E-02 .OOOOCOE+0QO
.35000E-02 .0OOCOOE+0QO
.35000E-02 .0OQCOE+00
.35000E-02 .00000E+0O

.14142E+03 .00000E+0Q0

FREERPRRERROEOP

HMERMHHNMRENREOOOO



ACADEMIC YEAR

1995-1996

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FRCM FILE- EXS8

**% EXAMPLE 8 ***

JOINT AND MEMBER DATA

EDUCATIONAL COMPUTER PROGRAM

( 12 JOINTS 28 MEMBERS)

NODE X-ORDINATE Y-ORDINATE Z-ORDINATE CONSTRAINTS
1 .000 .000 .000 0 1 0
2 .000 7.000 .000 1 0 0
3 7.000 7.000 .000 0 1 0
4 7.000 .000 .000 1 0 0
5 1.500 1.500 2.400 1 1 1
6 1.500 5.500 2.400 1 1 1
7 5.500 5.500 2.400 1 1 1
B 5.500 1.500 2.400 1 1 1
9 2.000 2.000 6.600 1 1 1
10 2.000 5.000 6.600 1 1 1
11 5.000 5.000 6.600 i 1 1
12 5.000 2.000 6.600 1 1 1
MEMBER CONNECTION SECTION-AREA OVERSIZE LENGTH
1 1 TO 2 .35000E-02 .00000E+00 .70000E+01
2 2 TO 3 .35000E-02 .00000E+00 .70000E+01
3 3 TO 4 .35000E-02 .0QQO00E+00 .70000E+01
4 1 TO 4 .35000E-02 .COOOQCE+00 .70000E+01
5 1 TO 5 .60000E-02 .00000E+00 .32031E+01
6 2 TO 5 .60000E-02 .0000CE+00 .61855E+01
7 2 TO & .60000E-02 .QOQOOOOE+0Q0 .32031E+01
8 3 TO 6 .60000E-02 .000Q0E+00 .61855E+01
9 3 TO 7 .60000E-02 .00000Q0E+00 .32031E+01
10 4 TO 7 .60000E-02 .00000E+00 .61855E+01
11 4 TO 8 .60000E-02 .0O0000E+00 .32031E+01
12 1 TO 8 .60000E-02 .000COE+00 .61855E+01
13 5 TO 8 .35000E-02 .0Q0000E+00 .40000E+01
14 7 TO 8 .35000E-02 .00COOCE+0C .40000E+01
15 6 TO 7 .35000E-02 .CCOQO0OE+Q0 .40000E+01
16 5 TO 6 .35000E-02 .C0000E+00 .40000E+01
17 5 TO 9 .60000E-02 .OCOCGOE+0C0 .42591E+01
18 5 TO 12 .60000E-02 .0000Q0E+00 .54900E+01
19 8 TO 12 .60000E-02 .00000E+00 .42591E+01
20 8§ TO 11 .60000E-02 .0Q0000E+00 .54900E+01
21 7 TO 11 .60000E-02 .000C0E+0C .42591E+01
22 7 TO 10 .60000E-02 .0Q00000E+00 .54900E+01
23 & TO 10 .60000E-02 .0000CE+00 .42591E+01
24 & TO 9 .60000E-02 .0O0OOCE+00 .54900E+01
25 g TO 10 .35000E-02 .0OO0QQOE+00 .30000E+01
26 9 TO 12 .35000E-02 .00000E+00 .30000E+01
27 11 TO 12 .35000E-02 .00O0OOE+00 .30000E+01
28 i1¢ TOC 11 .35000E-02 .0000CE+00 .30000E+01
TEMPERATURE RISE = .00000E+00
COEFF.OF EXPANSION = .12000E-04
ELASTIC MOCDULUS = .21000E+09
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THERE ARE 1 LOAD CASES

IN LOAD-SET

L-SET JOINT
1 12

**x*x EXAMPLE 8 ***

X-FCORCE
-.14142E+03

DEGREE OF FREEDOM = 28
WIDTH OF THE BAND = 24
TERMS OF K-MATRIX = 672
NC. OF LOAD CASES = 1

1 THERE ARE

1 LOADED JOINTS

Y-FORCE
.14142E+403

TEMPERATURE AND INITIAL STRAIN EFFECTS
IN FIRST LOAD-SET RESULTS ONLY

JOINT L-SET X-MOVEMENT Y-MOVEMENT
1 1 .00000E+00 -.48703E-03
2 1 -.30665E-03 .00000E+00O
3 1 .00000E+00 .48703E-03
4 1 -.12807E-02 .00000E+00
5 1 -.4B8734E-03 .58780E-04
6 1 -.28932E-03 .58780E-04
7 1 -.69819E-03 .8B8447E-04
8 1 -.31898E-03 -.15206E-03
9 1 -.47130E-02 -.49262E-03
10 1 .49262E-03 -.49262E-03
11 1 .49262E-03 .47130E-02
12 1 -.47130E-02 .52903E-02
MEMBER L-SET AX-TENSION AX-STRESS
1 1 .51138E+02 .14611E+05
2 1 .32198E+02 .91995E+04
3 1 .51139E+02 .14611E+05
4 1 -.13448E+03 -.38422E+05
5 1 -.16380E+03 -.27300E+05
6 1 -.66387E+02 -.11065E+05
7 1 -.34379E+02 -.57298E+04
8 1 .66387E+02 .11065E+05
9 1 -.14358E+03 -.23930E+05
10 1 -.10544E+03 -.1I7573E+05
11 1 .34176E+03 .56960E+05
12 1l .10544E+03 .17573E+05
13 1 .30936E+02 .88388E+04
14 1 .44194E+02 .12627E+05
15 1 -.75130E+02 -.21466E+05
16 1 .20355E-04 .58156E-02
17 1 .11130E~0C4 .18550E-02
18 1 -.19410E+03 -.32350E+05
18 1 .15058E+03 .25097E+05
20 1 .1941CE+03 .32350E+05
21 1 -.15058E+03 -.25097E+05
22 1 -.17474E-04 -.29123E-02
23 1 .26298E-04 .43831E-02
24 1 -.51738E-04 -.86230E-02
25 1 .14193E-04 .40552E-02
26 i -.55291E-04 -.15797E-01
27 1 -.14142E+03 -.40406E+05
28 1 -.12387E-06 -.35390E-04

_74_

Z-FORCE
.00000E+00

ARE INCLUDED

Z-MOVEMENT

.00000E+00
.00000E+00O
.00000E+00
.00000E+00
.59230E-03
.90737E-04
.11726E-02
.18557E-02
.23603E-04
.24947E-03
.99649E-03
.12008E-02



JOINT L-SET RES.X-FORCE RES.Y-FORCE RES.Z-FORCE

O ~3A WU W

10
11
12

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX8.0UT

ol S ol SN SN S

.11743E+03
.57220E-05
.23991E+402
.30518E-04
.30518E-04
.21263E-04
.35935E-04
.41962E-04
.51885E-04
.14351E-04
.20312E-05
.14142E+03

.95367E-05
.23891E+02
.00000E+00
.11743E+03
.57220E-05
.19128E-05
.79453E-05
.91553E-04
.20098E-04
.12697E-04
.21362E-03
.14142E+403

.81821E+02
.51517E+02
.81822E+02
.21516E+03
.00000E+00
.29619E-06
.12396E-03
.45776E-04
.28606E-04
.12566E-04
.30518E-04
.13733E-03

REMEMBER THAT YOUR DATA IS STORED IN FILE-EXS8
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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ZT10 oyNpo Qoivetal pic SIKTUMTN TUPYOEWHE KOTOGKELT UHE TIS
Sotdselg kal Tig ot pieig tng o€ Own kon katoyn. OAa Ta "apdAAnia wpog
to oplovTio eninedo pEAT Kubg kot Ta pEAN 6, 8, 10, 12, 18, 20, 22, 24, 30, 32,
34, 36 £xouv eufuddv Sratopng: A = 46,1.10" m®. Oho ta véAoLno péAN Exouy
euPadodv Satoprc A =227 x 107 m*.

Ia 10 vAkd AapBdvetor pétpo elactikétnrog E = 2,1.10° KN/m% Oleg
01 3eoPEVOELS, dNAadn tov kouBov 1, 2, 3, 4, arnayopedouvy T PETUKIVICELG
katakopLens. O deopedoelg tov xé6puPav 1 ko 3 anayopebouvv erni TAEov TNV
petakivnon xkatd tov x afova ko ot decpevoelg tav koppav 2 ko 4

QROYOPELOLV ETL TAEOV TNV HETUKIVNON KaTd TOV ¥ GEova.

Znteirat N emidvon TOU  YOPOSIKTUVOMATOG YO SVO TEPINTOGELS
QOPTICEWG.

a) Poprion tov kOuPov 13, 14 pe dvvaun katd tov x afova Fx = 25 KN ko
Tov Koppov 7, 8 pe katakdépuen dovaun Fz =-55 KN.

B) déption tov kdéuPav 9, 10 pue Svapun katd tov x afova Fx = 40 KN ko tov
xkOpupov 15, 16 pue xatakdpuen duvaun Fz =-35 KN.

INa va derybel n duvatdtnta Tov npoypdupatog HY va emAvel yia toug
ouviuaouoUg TOV QOPTIcE®V, TO mapdv Topddelypa emAVBNKE kor ywe
ouvduaoud Tav opticeny a kat B.

AkohouvBodv ta apyeia BESOpévwv KOl ATOTEAESHATOV TOU TAPAVTOG

ROPUSEIYPHATOG OV £YOVV Tig ovopacieg EX9 kaw EXS.0UT.
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*%% EXAMPLE 9 **#*

16

OO~ AW W NP

40 .0GO0O00E+0Q0

.000
.000
10.000
10.000
1.500
1.500
8.500
8.500
3.000
3.000
7.000
7.000
4.500
4.500
5.500
5.500
1 2
2 3
3 4
1 4
2 5
2 6
3 6
3 7
4 7
4 8
1 8
1 5
5 6
& 7
7 8
5 8
6 9
6 10
7 10
7 11
8 11
8 12
5 12
5 9
9 10
10 11
11 12
9 12
10 13
10 14
11 14
11 15
12 15
12 16
92 16
S 13
13 14
14 15
15 16
13 16
4
.00000E+0Q0O
.00000E+00
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.12000E-04 .21000E+09

.000 .000 0

10.000 .000 1

10.000 . 000 0

.000 .000 1

1.500 2.000 1

8.500 2.000 1

8.500 2.000 1

1.500 2.000 1

3.000 6.000 1

7.000 6.000 1

7.000 6.000 1

3.000 6.000 1

4.500 8.700 1

5.500 8.700 1

5.500 8.700 1

4.500 8.700 1
.46100E-02 .00000E+0Q0
.46100E-02 .00000E+00
.46100E-02 .00000E+00
.46100E-02 .0000CE+00
.22700E-02 .00CQ0O0E+0CO
.46100E-02 .0QQ00E+0O
.22700E-02 .00000E+00
.46100E-02 .0000Q0E+CO
.22700E-02 .00000E+00
.46100E-02 .00000E+0QO
.22700E-02 .0000C0E+00
.46100E-02 .00000E+00
.46100E-02 .0000CE+0Q0
.46100E-02 .0000QE+0QO
.46100E-02 .00000E+00
.46100E-02 .00000E+00
.22700E-02 .00000E+00
.46100E-02 .00000E+00
.22700E-02 .00000E+00
.46100E-02 .00000E+00
.22700E-02 .00000E+00
.4610CE-02 .00COQ0E+00
.22700E-02 .CCOQ0E+00
.46100E-02 .00000E+00
.46100E-02 .O0COOQE+0O
.46100E-02 .00000CE+00
.46100E-02 .000Q0E+00
.46100E-02 .0OO0O0O0O0E+00
.22700E-02 .CO0O000E+GO
.46100E-02 .00O0CQQE+00
.22700E-02 .00000E+00
.46100E-02 .00000E+0O
.22700E-02 .COO0COQE+00
.46100E-02 .0Q0OQ0O00E+00
.22700E-02 .00COQE+00
.46100E-02 .000O0QE+00
.46100E-02 .00CCOE+00
.46100E-02 .0O0CO00E+00
.46100E-02 .00000E+00
.46100E-02 .00C00E+00

.00000E+00 -.55000E+02
.00000E+00 -.55000E+02

HRRPHPEPREBRERRBRHRREROROP

HERPRHPRHHEREMNEPREROOOO



13
14

10
15
16

.25000E+02
.25000E+02

4

.40000E+02
.40000E+02
.00000E+00
.00000E+00

.00000E+00
.00000E+0Q0Q

.00000E+00
.00000E+00
.00000E+00
.00000E+00

.000C0E+00Q
.00000E+00

.00000E+00
.00000E+00
-.35000E+02
-.35000E+02
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ACADEMIC YEAR

EDUCATIONAL COMPUTER PROGRAM

1995-1996

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FROM FILE- EX9

**% EXAMPLE 9 **%

JOINT AND MEMBER DATA

NODE X-ORDINATE Y-ORDINATE Z-ORDINATE

1 .000 .000
2 . 000 10.000
3 10.000 10.000
4 10.000 .000
5 1.500 1.500
6 1.500 8.500
7 8.500 8.500
8 8.500 1.500
9 3.000 3.000
10 3.000 7.000
11 7.000 7.000
12 7.000 3.000
13 4.500 4.500
14 4.500 5.500
15 5.500 5.500
16 5.500 4.500
MEMBER CONNECTION SECTION-AREA
1 1 TO 2 .46100E-02
2 2 TO 3 .46100E-02
3 3 TO 4 .46100E-02
4 1 TO 4 .46100E-02
5 2 TO 5 .22700E-02
6 2 TO 6 .46100E-02
7 3 TO 6 .22700E-02
8 3 TO 7 .46100E-02
9 4 TO 7 .22700E-02
10 4 TO 8 .46100E-02
11 1 TO 8 .22700E-02
12 1 TO 5 .46100E-02
13 5 TO 6 .46100E-02
14 6 TO 7 .46100E-02
15 7 TO 8 .46100E-02
16 5§ TO 8 .46100E-02
17 6 TO 9 .22700E-02
18 6 TO 10 .46100E-02
19 7 TO 10 .22700E-02
20 7 TO 11 .46100E-02
21 8 TC 11 .22700E-02
22 8 TO 12 .46100E-02
23 5 TO 12 .22700E-02
24 5 TO S .46100E-02
25 9 TO 10 .46100E-02
26 10 TO 11 .46100E-02
27 11 TO 12 .46100E-02
28 9 TO 12 .46100E-02
29 10 TO 13 .22700E-02

O WWONMANGOODMNDNDNDIN

( 16 JOINTS 40 MEMBERS)

CONSTRAINTS
.000 0 1 0
.000 1 0 0
.000 0 1 0
.000 1 0 0
.000 1 1 1
.000 1 1 1
.000 1 1 1
.000 1 1 i
.000 1 1 1
.000 1 1 1
.0060 1 1 1
.000 1 1 1
.700 1 1 1
.700 1 1 1
.700 1 1 1
.700 1 1 1
OVERSIZE LENGTH
.00000E+00 .10000E+02
.00000E+00 .10Q00E+02
.00000E+00 .10000E+02
.CO0000E+00 .10000E+02
.00000E+00 .88600E+01
.00000E+00 .29155E+01
.00000E+00 .B8600E+01
.00000E+00 .29155E+01
.00000E+00 .88600E+01
.00000E+00 .29155E+01
.00000E+00 .88600E+01
.00000E+00 .29155E+01
.00000E+00 .70000E+01
.00000E+00 .70000E+01
.00000E+00 .70000E+01
.00000E+00 .70000E+01
.00000E+00 .69642E+01
.00000E+00 .45277E+01
.00000E+00 .69642E+01
.0C00CE+00 .45277E+01
.00000E+00 .69642E+01
.00000E+00 .45277E+01
.Q0000E+Q0 .69642E+01
.00000E+00 .45277E+0Q1
.00000E+00 .40000E+01
.00000E+0Q0 .40C00E+01
.00000E+00 .40000E+01
.00000E+00 .40000E+01
.00000E+00 .29737E+01

-80—-



30
31
32
33
34
35
36
37
38
39
40

10
11
i1
12
iz

9

9
13
14
15
13

TEMPERATURE RISE

COEFF.OF EXPANSION
ELASTIC MCODULUS

THERE ARE

IN LOAD-SET
L-SET JOINT

1

1
1
1

1
1

7
8
3
4

IN LOAD-SET
L-SET JOINT

2
2
2
2

%k k

DEGREE COF FREEDOM
WIDTH OF THE BAND
TERMS OF K-MATRIX
OF LOAD CASES =

NO.

1
1
1

9
0
5
6

TO 14 .46100E-02 .00000E+00 .34337E+01
TO 14 .22700E-02 .00000E+00 .39737E+01
TO 15 .46100E-02 .00000E+00 .34337E+01
TO 15 .22700E-02 .0000Q0QE+00 .39737E+01
TO 16 .46100E-02 .00COQCE+00 .34337E+01
TO 16 .22700E-02 .00COOE+00 .39737E+01
TO 13 .46100E-02 .000COE+00 .34337E+01
TO 14 .46100E-02 .000Q0E+00 .10000E+01
TO 15 .46100E-02 .000CQ00E+00 .10000E+01
TO 16 .46100E-02 .00000E+00 .10000E+01
TO 16 .46100E-02 .00000E+00C .10000E+01
= .00000E+00
= .12000E-04
= .21000E+089
2 LOAD CASES
1 THERE ARE 4 LCADED JOINTS
X-FORCE Y-FORCE Z-FORCE
.00000E+00 .000C0E+00 .55000E+02
.00000E+00 .00000E+0GO .55000E+02
.25000E+02 .00000E+00O .00000E+00
.25000E+02 .00000E+00 .00000E+00
2 THERE ARE 4 LOADED JOINTS
X-FORCE Y-FORCE Z-FORCE
.40000E+02 .00000E+0O0 .00000E+00
.40000E+02 .00000E+00 .00000E+00
.00000E+00 .00000E+00 -.35000E+02
.00000E+0Q0 .00000E+00 -~.35000E+02

EXAMPLE 9 ***

I w
9]
NN

960

1
[\S]

TEMPERATURE AND INITIAL STRAIN EFFECTS ARE INCLUDED
IN FIRST LOAD~-SET RESULTS ONLY

JOINT L-SET X-MOVEMENT

WA WP

HHEREHRERARRERRRBERERF

[Nl 8

.00000E+00
.10459E-03
.0C000E+00
.53068E-03
.59169E-03
.64820E-03
.96035E-03
.57781E-03
.91449E-03
.66542E-03
.70383E-03
.87608E-03
.20112E-02
.19327E-02
.19327E-02
.19854E-02

.00000E+0Q0
.63913E-04

Y-MOVEMENT

.10458E-03
.00000E+00
.53068E-03
.00000E+00
.30626E-04
.95508E-04
.10102E-03
.46417E-03
.11135E-03
.98765E-04
.32202E-03
.30943E-023
.50%40E-04
.50940E-04
.10361E-03
.10361E-03

.63913E-04
.00000E+00
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Z-MOVEMENT

.00000E+00
.00000E+00
.00000E+0QO
.00000E+00
.65236E-03
.72261E-03
.15476E-02
.16179E-02
.15839E-03
.37461E-03
.94179E-03
.11580E-02
.41732E-03
.25921E-03
.38041E-03
.52418E-03

.00000E+00
.00000E+00



MEMBER L-SET

WVWRO-J-JAOUUNEEWLWWNNEE

RDOMNMNNODNDNNNODRDRND NN N

MNEHEMVMREFNRPRMNMREROORERNDEFODRODRERODHEMNMNEODPNFENMRPRPENMRPENNRPDRNDHEODRENDNENMENDENDEPENDRE

.00000E+00
.33506E-03
.27427E-03
.989065E-04
.13457E-03
.14386E-03
.12726E-02
.93754E-03
.93377E-03
.11372E-02
.99216E-03
.75180E-03
L.73171E-03
.99216E-03

AX-TENSION

.10125E+02
.61874E+01
.10125E+02
.61874E+01
.51375E+02
.32437E+02
.51375E+02
.32437E+02
.86909E-05
.20519E-04
.19679E+02
.12026E+02
.46199E+02
.17404E+01
.11506E+03
.62474E+02
.25698E-04
.12483E-04
.99855E+02
.63047E+02
.46199E+02
.17404E+01
.34881E+02
.11453E+02
.89731E+01
.29464E+01
.43170E+02
.49107E+01
.50223E+02
.16071E+02
.19196E+01
.18036E+02
.21053E-04
.37291E-05
.27085E+02
.8B936E+01
.12280E+402
.36531E+02
.19101E+02
.24761E+02
.60145E-04
.35717E-05
.27085E+02
.48511E+02
.12280E+02
.36531E+02

.33506E-03
.00000E+00
.10056E-04
.31361E-04
.54853E-04
.17106E-03
.74B78E-04
.65086E-04
.12480E-03
.10848E-03
.13389E-03
.13389E-03
.24875E-04
.44960E-04

AX-STRESS

.21963E+04
.13422E+04
.21963E+04
.13422E+04
.11144E+05
.70363E+04
.11144E+05
.70363E+04
.382886E-02
.90391E-02
.42688E+04
.26087E+04
.20352E+05
.7T6668E+03
.24958E+05
.13552E+05
.11321E-01
.54990E-02
.21660E+05
.13676E+05
.20352E+05
.76669E+03
.75664E+04
.24845E+0¢
.19464E+04
.63913E+03
.93643E+04
.10652E+04
.10894E+05
.34862E+04
.41640E+03
.39123E+04
.92744E-02
.16428E-02
.58753E+04
.19292E+04
.54099E+04
.16093E+05
.41434E+04
.53711E+04
.26495E-01
.15734E-02
.58753E+04
.10523E+05
.54099E+04
.16093E+05
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.QC00QE+00
.00000E+0Q0
.11503E-03
.49953E-04
.38349E-03
.54847E-03
.53620E-03
.25356E-03
.18864E-03
.40931E-03
.34762E-03
.26388E-03
.55718E-03
.58008E-03



24 1 .19101E+02 .41434E+04
24 2 .14857E+02 .32227E+04
25 1 .30469E+01 .66092E+03
25 2 .23698E+01 .51406E+03
26 1 .92968E+01 .20166E+04
26 2 .91153E+00 .15773E+03
27 1 .30469E+01 .66093E+03
27 2 .39496E+01 .85676E+03
28 1 .92967E+01 .20166E+04
28 2 .32769E+02 .71082E+04
29 1 .72589E-05 .31978E-02
29 2 .20317E-04 .89502E-02
30 1 .21460E+02 .46552E+04
30 2 .16631E+02 .36207E+04
31 1 .24835E+402 .10941E+05
31 2 .19316E+02 .85094E+04
32 1 .16627E-04 .36068E-02
32 2 .44510E+02 .96552E+04
33 1 .31694E-05 .13962E-02
33 2 .36406E-06 .16038E-03
34 1 .21460E+02 .46551E+04
34 2 .27819E+02 .60345E+04
35 1 .24835E+02 .10941E+05
35 2 L19317E+02 .B5095E+04
38 1 .96050E-05 .20835E-02
36 2 .36360E-04 .78873E-02
37 1 .52018E-05 .11284E-02
37 2 .73254E-05 .15890E-02
38 1 .20209E-03 .43836E-01
38 2 .19445E+02 .42179E+04
39 1 .21187E-04 .45980E-02
39 2 .19444FE+02 .42179E+04
40 1 .25000E+02 .54230E+04
40 2 .96298E-04 .20889E-01

JOINT L-SET RES.X-FCRCE RES.Y-FORCE RES.Z-FORCE

1 1l .25000E+02 .57220E-05 .13500E+02
2 1 .12398E-04 .42%15E-04 .13500E+02
3 1 .25000E+02 .38147E-05 .68500E+02
4 1 .26703E-04 .38147E-05 .68500E+02
5 1 .14782E-04 .23842E-05 .32425E-04
6 1 .34332E-04 .85831E-05 .61035E-04
7 1 .28610E-05 .32425E-04 .55000E+02
8 1 .41008E-04 .46730E-04 .55000E+02
9 1 .65422E-04 .12970E-04 .17089E-04
10 1 .12398E-04 .28610E-05 .19073E-04
11 1 .79521E-04 .17532E-04 .22611E-04
12 1 .57220E-05 .57220E-04 .26703E-04
13 1 .25000E+02 .35611E-05 .26205E-05
14 1 . .25000E+02 .13871E-05 .76294E-05
15 1 .20815E-03 .11939E-04 .10921E-04
16 1 .36812E-03 .21585E-06 .36240E-04
1 2 .40000E+02 .14305E-05 .82499E+01
2 2 .95367E-06 .27180E-04 .824939E+01
3 2 .40000E+02 .00000E+0GO .43250E+02
4 2 .00000E+00 .38147E-05 .43250E+02
5 2 .19073E-05 .00000E+00 .19073E-05
6 2 .64373E-05 .14305E-05 .12875E-04
7 2 .11444E-04 .95367E-05 .28610E-04
8 2 .00000E+00 .38147E-05 .15259E-04
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9
10
11
12
13
14
15
16

BB BB MDD

*** EXAMPLE 9 *

.40000E+02
.40000E+02
.62943E-04
.56267E-04
.88083E-04
.14496E-03
.1792%E-03
.19453E-03

*

.58705E~-05
.28610E-04
.11444E-04
.10490E-04
.21341E-04
.68486E-05
.38147E-05
.00000E+00

.40983%E-04
.13351E-04
.76294E-05
.20981E-04
.14787E-04
.95367E-06
.35000E+02
.35000E+02

THE RESULTS BELOW ARE FOR THE FOLLOWING LOAD SET COMBINATION

LOAD CASE 1 * 1,000
LOAD CASE 2 * 1.000
JOINT X-MOVEMENT Y-MOVEMENT Z-MOVEMENT
1 .00000E+00 .16850E-03 .00000E+0Q
2 .16850E-03 .00000E+00 .00000E+00
3 .00000E+00 .86574E-03 .00000E+00
4 .86574E-03 .00000E+0Q0 .00000E+0QO
5 -.31742E-03 .40683E-04 .53733E-03
6 -.54914E-03 .12687E-03 .7T7257E-03
7 -.B2577E-03 .15587E-03 -.19311E-02
8 -.43395E-03 .63523E-03 -.21663E-02
9 .21871E-02 .36476E-04 -.37781E-03
10 .16030E-02 .33679E-04 .12105E-03
11 .16376E-02 .44681E-03 -.11304E-0G2
12 .20133E-02 .41790E-03 -.15673E-02
13 .30034E-02 -.82952E-04 -.76494E-03
14 .26845E-02 -.B2952E-04 -.52309E-03
i5 .26644E-02 .12848E-03 -.93759E-03
16 .29775E-02 .14857E-03 -.11043E-02
MEMBER AXTAL FORCE AXTAL STRESS
1 -.16312E+02 -.35384E+04
2 -.16312E+02 -.35385E+04
3 .83812E+02 .18181E+05
4 .83812E+02 .18181E+05
5 -.29210E-04 -.12868E-01
& .31705E+02 .68775E+04
7 .44458BE+02 .19585E+05
8 -.17753E+03 -.38510E+05
9 -.38181E-04 -.16820E-01
10 -.16290E+03 -.35337E+05
11 -.44458E+02 -.19585E+05
12 .46335E+02 .10051E+05
13 .11920E+02 .25856E+04
14 -.3B259E+02 ~.82991E+04
15 -.66294E+02 -.14381E+05
16 -.16116E+02 -.345959E+04
17 .17324E-04 .76316E-02
18 .35979E+02 .78045E+04
19 -.48811E+02 -.21503E+05
20 -.43862E+02 -.95145E+04
21 ~.63716E-04 -.28069E-01
22 -.75596E+02 -.16398E+05
23 .48811E+02 .21503E+05
24 .42445E+01 .92072E+03
25 -.67703E+00 -.14686E+03
26 .83852E+01 .18189E+04
27 .69965E+01 .15177E+04
28 -.42066E+02 -.91249E+04
29 .27576E-04 .12148E-01
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30 .47689E+01 .10345E+04
31 .5518%9E+01 -.24312E+04
32 .44510E+02 -.96552E+04
33 .35335E-05 -.15566E-02
34 .49279E+02 -.10690E+05
35 .55187E+01 .24312E+04
36 .45965E-04 -.99708E-02
37 .12527E-04 -.27174E-02
38 .19445E+02 -.42180E+04
39 .19444E+02 -.42179E+04
40 .25000E+02 -.54231E+04

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX9 .0UT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EXS
BUT NOW YOQOU MUST CHECK THAT THE RESULTS ARE VALID
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2T0 oYNUE QUIVETHL 1 dKTLVOTH KATUGKELYH, TUROL TPOUAOU TOUL
Zimmermann, pe TI¢ SIIGTAGELS TNG 0 Katoyn kot oyn. Ola ta uéAn £yxouv
£pPado Swtopnric A = 0,005 m’.

INa to vikd Aappavetal to pétpo ehactikétnroc E = 21.10" KN/m?,

OAeg ot deopevoelg onAadn tov xopPov 1, 2, 5. 6, 7, 11, 12, 13
UnayopetoVV TNV HETAKIVNOT KOTd Z.

2roug kouPoug 1, 6. 11, 13 emrpenetan n peTOKiVvON KOTA TOLG GEOVES
X KOLY.

O Secpaﬁ&atg v kKOopPov 2, 7 anayopebovy TNV HETAKIVNION KOTA TOV

atova tov x.

O deopuevoelg tov kopfov 5, 12 arayopebouy Ty HETAKiVION KATH TOV
akova y.

Znteltal n enidven Tov TOPOVTIOG YEPOSIKTVOUATOC YO POPTICT] TOU
xoupov 9 ue v etxoviiopevn dovaun P = 300 KN (rov avadveto og
Fx=-212,13 KN ka1 Fz =-212,13 KN).

AxoiovBolv Tt upyeidt SESOREVOV KUl OMOTEAECUATOV TOL TUPOVTOQ

rnupudeiypatog mov £youvv tig ovopacieg EX10 kat EX10.0UT.
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*k* EXAMPLE 10 *#**

13 28 .00CO0OCE+00 .12000E-04 .21000E+09
1 .000 6.000 .000 1
4.000 10.000 .000 0

3 4.000 6.000 4.000 1
4 4.000 .000 4.000 1
5 .000 .000 .000 1
& 4.000 -4.000 .000 1
7 16.000 -4.000 .0060 0
8 16.000 .000 4.000 1
9 10.000 3.600 8.000 1
10 16.000 6.000 4.000 1
11 16.000 10.000 .000 1
12 20.000 6.000 .000 1
13 20.000 . 000 .060 1
1 1 2 .50000E-02 .0O000OCE+00

2 2 3 .50000E-Q2 .CO000O0E+00

3 1 3 .50000E-02 .000Q0CE+0O0

4 3 11 .50000E-02 .00000E+00

5 2 11 .50000E-02 .OO0000E+0O

6 10 11 .50000E-02 .000COE+00

7 11 12 .50000E-02 .QCOCOE+00O

8 10 12 .S50000E-02 .00O0C0O0OE+(QO

9 10 13 .50000E-02 .00000E+0Q0
10 12 13 .50000E-02 .0COCOE+0QO
11 8 13 .S0000E-02 .0O00COE+0O0
12 7 13 .S50000E-02 .000GOE+0O0

13 7 8 .50000E-02 .00000E+0Q0
14 -6 7 .50000E-02 .00000E+00
15 6 8 .50000E-02 .00QO00E+00
16 4 & .50000E-02 .000O0OE+0O
17 4 8 .50000E-02 .00O000QE+00
18 8 8¢ .50000E-02 .0O0QOOOE+00
19 9 10 .50000E-02 .COQOCE+00
20 3 10 .50000E-02 .000COE+0Q0

21 3 9 .5000CE-02 .000CCE+00

22 4 9 .50000E-02 .0O00COQE+00
23 3 4 .50000E-02 .OOCOOE+00
24 1 4 .50000E-02 .00000E+00
25 1 5 .S0000E-02 .QOQO0COE+00
26 4 5 .50000E-02 .000O0CE+0C
27 5 6 .50000E-02 .0O0COOE+00

28 8 10 .S50000E-02 .00COOQOE+0QO0

1
1 1
9 -.21213E+03 .00000E+00 -.21213E+03
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ACADEMIC YEAR

EDUCATIONAL COMPUTER PROGRAM

1955-1996

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FROM FILE- EX10

*%* EXAMPLE 10 ***

JOINT AND MEMBER DATA

NODE X-ORDINATE Y-ORDINATE Z-ORDINATE

1 .000 6.000
2 4.000 10.000
3 4.000 6.000
4 4.000 .000
5 .000 .000
6 4.000 -4.,000
7 16.000 -4.000
8 16.000 .000
9 10.000 3.000
10 16.000 6.000
11 16.000 10.000
12 20.000 6.000
13 20.000 .000
MEMBER CONNECTION SECTION-AREA
1 1 TO 2 .50000E-02
2 2 TO 3 .50000E-02
3 1 TO 3 .50000E-02
4 3 TG 11 .50000E~-02
S 2 TO 11 .50000E-02
6 10 TO 11 .50000E-02
7 11 TO 12 .50000E-02
8 10 TO 12 ,50000E-02
9 10 TO 13 .50000E-02
10 12 TO 13 .50000E-02
11 8 TO 13 .50000E-02
12 7 TO 13 .50000E-02
13 7 TO 8 .50000E-02
14 &€ TO 7 .50000E-02
i5 6 TO 8 .50000E-02
16 4 TO 6 .50000E-02
17 4 TO 8 .50000E-02
18 8 TO 9 .50000E-02
19 9 TO 10 .50000E-02
20 3 TO 10 .50000E-02
21 3 TO 9 .50000E-02
22 4 TO 9 .50000E-02
23 3 TO 4 .50000E-02
24 1 TO 4 .50000E-02
25 1 TO 5 .50000E-02
26 4 TO 5 .50000E-C2
27 5 TO 6 .50000E-02
28 g8 TO 10 .500C0E-02
TEMPERATURE RISE = .00000E+00
COEFF.OF EXPANSION = .12000E-04
ELASTIC MODULUS = .21000E+09

-8

( 13 JOINTS 28 MEMBERS)

CONSTRAINTS
.000 1 i 0
.000 0 1 0
.000 1 1 1
.000 1 1 1
.000 1 0 0
.000 1 1 0
.000 0 1 0
.000 1 1 1
.000 1 1 1
.000 1 1 1
.000 1 1 0
.000 1 0 0
.000 1 1 0
OVERSIZE LENGTH
.00000E+00 .56569E+01
.00000E+00 .56569E+01
.00000E+00 .56569E+(01
.00000E+00 .13266E+02
.00000E+00 .12000E+02
.00000E+00 .56569E+01
.00000E+00 .56569E+01
.00000E+00 .56569E+01
.00000E+00 .82462E+01
.00000E+00 .60000E+01
.00000E+00 .56569E+01
.00000E+00 .56569E+01
.00000E+00 .56569E+01
.00000E+00 .12000E+02
.0000QE+00 .13266E+02
.00000E+00 .56569E+01
.00000E+00 .12000E+02
.00000E+00 .78102E+01
.00000E+00 .78B102E+01
.00000E+00 .12000E+02
.0000C0E+00 .78102E+01
.00000E+0C .78102E+01
.0C000E+00 .60000E+01
.00000E+00Q0 .B2462E+01
.00000E+00 .60000E+01
.00000E+00 .56569E+01
.00000E+00 .56569E+01
.00000E+00 .60000E+01
9-



THERE ARE

1 LOAD CASES

IN LOAD-SET
L-SET JOINT
1 9

*%%* EXAMPLE 10 ***

1 THERE ARE
X-FORCE
-.21213E+03

1 LOADED JOINTS
Y-FORCE Z-FORCE
.00000E+00 -.21213E+03

DEGREE OF FREEDOM = 27
WIDTH OF THE BAND = 27
TERMS OF K-MATRIX = 729
NO., OF LOAD CASES = 1

TEMPERATURE AND INITIAL STRAIN EFFECTS

IN FIRST LOAD-SET RESULTS ONLY

Z-MOVEMENT

.00000E+0Q0
.00000E+0Q0
.26871E-03
.29201E-04
.00000E+00
.00000E+00
.0C000E+00
.71351E-03
.23193E-02
.48572E-03
.00000E+0Q0
.00000E+00
.000C0E+CO

ARE INCLUDED

JOINT L-SET X-MOVEMENT Y -MOVEMENT
1 1 -.13596E-02 .33998E-03
2 1 .00000E+00 .40596E-03
3 1 -.16863E-02 .60991E-04
4 1 -.23229E-02 .24503E-03
5 i -.17646E-02 .00000E+0O
6 1 -.10874E-02 .14799E-03
7 1 .COGO0E+QO .84346E-03
8 1 -.14538E-02 .17220E-03
9 1 -.22553E-02 .44677E-03
10 1 -.14232E-02 .19019E-03
11 1 -.73084E-03 .12218E-03
12 1 -.89528E-03 .00000E+00
i3 1 -.76426E-03 .36942E-04
MEMBER L-SET AX-TENSION AX-STRESS
1 1 .80545E+02 .16109E+05
2 1 -.80545E+02 -.16109E+05
3 1 -.78147E+02 -.15629E+05
4 1 .66363E+02 .13273E+05
5 1 -.63949E+02 -.12790E+05
6 1 -.22752E+02 -.45503E+04
7 1 -.55455E+01 -.11091E+04
8 1 .55456E+01 .11091E+04
9 1 -.34958E+01 -.69915E+03
10 1 .64648E+01 .12930E+04
11 1 -.31474E+01 -.62949E+03
12 1 .55455E+01 .11091E+04
13 1 -.55456E+01 -.11091E+04
14 1 .95149E+02 .19030E+05
i5 1 -.50897E+02 -.10173E+05
16 1 -.47751E+02 -.95503E+04
17 1 .76051E+02 .15210E+05
18 1 ~-.41966E+02 -.83932E+04
19 1 -.27067E+02 -.54134E+04
20 1 .23019E+02 .46038E+04
21 1 -.18003E+03 -.36006E+05
22 1 -.16513E+03 -.33027E+405
23 1 .32207E+4+02 .64415E+04
24 1 -.34958E+01 -.69915E+03
25 1 .59437E+02 .1189%E+05
26 1 -.69454E+02 -.13891E+05
27 1 .69454E+02 .13851E+05
28 1 -.31476E+01 -.62953E4+03
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JOINT L-SET RES.X-FORCE RES.Y-FORCE RES.Z-FORCE

W0 Uu W

THE RUN IS CCMPLETE AND YOUR RESULTS ARE IN THE FILE-EX10.0QUT

PFRBEPBEPRRERPRHEHRBR

.52810E-04
.12090E+03
.45776E-04
.10681E-03
.11444E-04
.30518E-04
.91228E+02
.53406E-04
.21213E+03
.17166E-04
.11921E-05
.15497E-04
.23365E-04

.22888E-04
.19073E-04
.00000E+00
.28610E-05
.10386E+02
.76294E-05
.83447E-05
.11444E-04
.76294E-05
.20027E-04
.14067E-04
.10386E+02
.95367E-05

.56954E+02
.56954E+02
.38147E-04
.57220E-04
.49111E+02
.49111E+02
.39213E+01
.19073E-05
L21213E+03
.38147E-05
.39213E+01
.39213E+01
.39213E+01

REMEMEBER THAT YOQUR DATA IS STORED IN FILE-EX10
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

-~9] -
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Xto mapdv mapadeypae Ba emiuvbei €va eminedo Siktdwpa pe to

npOYPaUNE ETIAVCTC TOV YOPLIKOV SIKTLOUATOV.

210 oynua Quiveton €va EMINESO SKTUWUO ME TI SACTACEL] KUt TG
cuvBijkeg otnpifeng tov. Mo 10 VAKG tov Swktudparog Aapfavetal pETpo
ghactikérnrac E = 21.10" KN/m?. Ta uéhn tov Gve méiuatog £xouv epfadov
Suatopric A = 61,9 . 10™ m’. Ta péAn tov kdtw méipatog £xovv epPfaddv
Sraropnic A = 40.3.10 m% O1 opBostateg &xouvv eufadov dratoprig
A=935 10" m’.

To Sraydvia péhn €xouvv epPadov dratoprg A = 15,5 . 107 m’?

Znteiton 1 eniluon  TOU  YOPOSIKTLUOMATOG Yt TIC TMAPUKOET®

REPITTOCELG POPTIONG:

-92~



1) DopTion TOL AVE REAURTOG OMMC OTO CYNHUU, SNAUST HE CUYKEVIPOUEVU

Katakopupa popria 25 KN ékactov.

B) Avdptnon popriov 100 KN and tov koppfo 11 tov kdte néAnatod.

AxolouvBolv ta apyeia dedopévev Kot UROTEAECUATOV TOL TUPOVIOC

QL PASELYHATOG Tou £ 0vv Tig ovopacieg EX11 xat EX11.OUT.
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**% EXAMPLE 11 ***

18 33 .00000E+00 .12000E-04 .21000E+09
1 .000 .000 .000 0
2 .000 1.500 .000 1
3 3.000 .000 .000 1
4 3.000 1.500 .000 1
5 6.000 .000 -000 1
6 6.000 1.500 .000 1
7 9.000 .000 .000 1
8 9.000 1.500 .000 1
9 12.000 .000 .000 1

10 12.000 1.500 .000 1

11 15.000 .000 .000 1

12 15.000 1.500 .000 1

13 18.000 .000 .000 1

14 18.000 1.500 .000 1

15 21.000 .000 .000 1

16 21.000 1.500 .000 1

17 24.000 .000 .000 1

18 24.000 1.500 .000 1
1 2 4 .61900E-02 .00000E+00
2 4 6 .61900E-02 .00000E+0Q0
3 6 8 .61900E-02 .0000QE+0QOC
4 8 10 .61900E-02 .00000E+00
5 10 12 .61900E-02 .00000E+00
6 12 14 .61500E-02 .00000E+00
7 14 16 .61900E-02 .CO000OCE+00
8 l6 18 .61900E-02 .00000E+00
9 1 3 .40300E-02 .00000E+00

10 3 5 .40300E-02 .00000E+00

11 5 7 .40300E-02 .00000E+00

12 7 9 .40300E-02 .00000CE+00

13 9 11 .40300E-02 .0O0O0CQOQOE+00

14 11 13 .40300E-02 .00000E+00

15 13 15 .40300E-02 .0000OCE+00

16 15 17 .40300E-02 .00000E+00

17 1 2 .93500E-03 .00000E+00

18 3 4 .93500E-03 .00000E+00

19 5 6 .93500E-03 .00000E+00

20 7 8 .93500E-03 .00O0QO0E+00

21 9 10 .93500E-03 .00000E+00

22 11 12 .93500E-03 .0OCOOQOOE+0O0

23 13 14 .93500E-03 .0O0O00O0E+0O0

24 15 le .93500E-03 .00000E+QO

25 17 18 .93500E-03 .00000E+0QO0

26 2 3 .15500E-02 .00000E+0O0

27 3 & .15500E-02 .0000QE+00

28 6 7 .15500E-02 .00000E+00

29 7 10 .15500E-02 .000Q00E+00

30 10 11 .15500E-02 .00000E+QO

31 11 14 .15500E-02 .O0O00OQOOE+00

32 14 15 .15500E-02 .QO0000E+0O

33 15 18 .15500E-02 .0Q0000E+00

2

1 9

2 0 -25 0 0 0 0

4 0 -25 0 0 0 0

6 0 -25 0 0 0 0

8 0 -25 0 0 0 0

10 O -25 0 0 0 0

12 ¢ -25 0 0 0 0

14 0 -25 0 0 0 0
-94-
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16
18

11

0
0

0

-25
-25

-100
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ACADEMIC YEAR

EDUCATIONAL COMPUTER PROGRAM

1995-1996

SPACE TRUSS LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)
THE DATA WILL BE READ FROM FILE- EX11l

**% EXAMPLE 11 ***

JOINT AND MEMBER DATA

NODE X-ORDINATE Y-ORDINATE Z-ORDINATE

1 .000 .000
2 .000 1.500
3 3,000 .000
4 3.000 1.500
5 6.000 .000
6 6.000 1.500
7 8.000 .000
8 9.000 1.500
9 12.000 .000
10 12.000 1.500
11 15.000 .000
12 15.000 1.500
13 18.000 .000
14 18.000 1.500
15 21.000 .000
16 21.000 1.500
17 24.000 .000
18 24.000 1.500
MEMBER CONNECTION SECTION-AREA
1 2 TO 4 .61900E-02
2 4 TO 6 .61900E-02
3 & TO 8 .61900E-02
4 8 TO 10 .61900E-02
5 10 TO 12 .61900E-02
6 12 TO 14 .61900E-02
7 14 TO 16 .61900E-02
8 le TO 18 .61900E-02
9 1 TO 3 .40300E-02
10 3 TO 5 .40300E-02
11 5 TO 7 .40300E-02
12 7 TO 9 .40300E-02
13 9 TO 11 .40300E-02
14 i1 TO 13 .40300E-02
15 13 TO 15 .40300E-02
16 15 TO 17 .40300E-02
17 1 TO 2 .93500E-03
i8 3 TO 4 .93500E-03
19 5 TO 6 .93500E-03
20 7 TO 8 .93500E-03
21 9 TO 10 .93500E-03
22 11 TOo 12 .93500E-03
23 13 TO 14 .93500E-03
24 15 TO 16 .93500E-03
25 17 TO 18 .93500E-03
26 2 To 3 .15500E-02
27 3 TO 6 .15500E-02

-6~

( 18 JOINTS 33 MEMBERS)

CONSTRAINTS
.000 0 0 0
.000 1 1 0
.000 1 1 0
.000 1 1 0
.000 1 1 0
.000 1 1 0
.000 1 0 0
-000 1 1 0
.000 1 1 0
. 000 1 1 0
.000 1 1 0
.000 1 1 0
.000 1 1 0
.000 1 1 0
.000 1 1 0
.000 1 1 0
.0o00 1 0 0
.000 1 1 0
OVERSIZE LENGTH
.00000E+00 .3000CE+01
.00000E+00 .3000CE+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+0Q1
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.00000E+00 .30000E+01
.Q0000E+00 .15000E+401
.00000E+00 .15000E+01
.00000E+00 .15000E+01
.00000E+00 .15000E+01
.00000E+00 .15000E+01
.00000E+00 .15000E+01
.00000E+00 .15000E+01
.00000E+00 .15000E+0Q1
.00000E+00 .15000E+01
.00000E+00 .33541E+01
.00000E+00 .33541E+01



28
29
30
31
32
33

TEMPERATURE RISE
COEFF.CF EXPANSION
ELASTIC MODULUS

&
7
10
11
i4
15

THERE ARE

TO
TO
TO
TO
TO
TO

2 LOAD CASES

IN LOAD-SET
L-SET JQINT

HREHFRRPRPRPRPS

2
4
6
8
10
12
14
16
18

IN LOAD-SET
L-SET JOINT

2

11

7 .15500E-02 .00000E+00 .33541E+01
10 .15500E-02 .00000E+00 .33541E+01
11 .15500E-02 .0Q0000E+00 .33541E+01
14 .15500E-02 .00000E+00 .33541E+01
15 .15500E-02 .000Q00E+00 .33541E+01
18 .15500E-02 .QO00O0OE+00 .33541E+01

= .00000E+0C
= .12000E-04
= .21000E+09

1 THERE ARE

X-FORCE
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0QO
.00000E+00
.00000E+00
.CO000E+00

2 THERE ARE

X-FORCE
.Q0000E+00

*%% EXAMPLE 11 **x%

DEGREE OF FREEDOM
WIDTH OF THE BAND
TERMS OF K-MATRIX
LOAD CASES

NO. OF

32
12
384
2

nuu

- -

9 LOADED JOINTS

Y-FORCE Z-FORCE
.25000E+02 .00000E+00
.25000E+02 .00000E+00
.25000E+02 .00000E+00
.25000E+02 .00000E+00
.25000E+02 .00000E+0CO
.25000E+02 .00000E+00Q
.25000E+02 .00000E+00
.25000E+02 .00000E+00
.25000E+02 .00G00E+Q0
1 LOADED JOINTS

Y-FORCE Z-FORCE
.10000E+03 .00000E+0Q0

TEMPERATURE AND INITIAL STRAIN EFFECTS ARE INCLUDED
IN FIRST LOAD-SET RESULTS ONLY

JOINT L-SET X-MOVEMENT

WO w-Innde Wh

HMREHFRPRPRRPHERERBPEPPRRPRRERRPR

[N N ]

.CO0000E+00Q
.36885E-03
.68969E-09
.31829E-03
.21907E-04
.26772E-03
.43815E-04
.46221E-03
.71690E-04
.65670E-03
.18719E-03
.42721E-03
.59943E-03
.19771E-03
.10117E-02
.58239E-05
.10117E-02
.18607E-03

.00000E+00
.15792E-03
.32726E-09

Y -MOVEMENT

.00000E+00
.27467E-03
.15768E-02
.17678E-02
.13886E-02
.13886E-02
.00000E+00
.19099E-03
.44113E-02
.44113E-02
.70726E-02
.72636E-02
.75278E~02
.75278E-02
.50460E-02
.52370E-02
.00000E+00O
.5085BE-03

.00000E+0Q0
.10587E-03
.50175E-03

-97-

Z-MOVEMENT

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00Q
.00000E+00
.00000E+0O
.00000E+CO
.00000E+00
.Q0000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0Q0O
.00000E+00
.00000E+00O

.00000E+00
.00000E+00
.00000E+00



MEMBER L-SET

WOOOOIJ0N ke b W wbhoNEP e

NNRONNRNNMNDNDNNDDNDND N

HFNRPNRERNRERNPRPOMRNRPORNMNPNENMENENRPEONENPOOENRENMHEMDHDEN RO RN

.22171E-03
.185958E-03
.28549E-03
.39190E-03
.47686E-03
.20166E-03
.66822E-03
.11423E-04
.22914E-03
.43818E-03
.20993E-03
.88779E-03
.35629E-03
.88779E-03
.50265E-03

AX-TENSION

.21910E+02
.27639E+02
.21910E+02
.27639E+02
.84271E+02
.82917E+02
.84271E+02
.82917E+02
.99438E+02
.19025E+03
.99438E+02
.19025E+03
.83146E+02
.63417E+02
.83146E+02
.63417E+02
.19456E-03
.92321E-04
.61803E+01
.55278E+02
.61803E+01
.55278E+02
.32584E+02
.53667E+02
.32584E+02
.53667E+02
.11629E+03
.12683E+03
.11629E+03
.12683E+03
.14621E-04
.26022E-04
.36955E+02
.13820E+02
.25000E+02
.22941E-05
.38655E-05
.80094E-06
.25000E+02
.00000E+0DO
.21050E-04
.26105E-04
.25000E+02
.96153E-04
.16715E-04

.50175E-03
.64278E-03
.64278E-03
.00000E+0Q0
.00000E+00
.56388E-02
.56388E-02
.10517E-01
.10517E-01
.84860E-02
.84860E-02
.46568E-02
.46568E-02
.000C0E+00D
.24224E-03

AX-STRESS

.35395E+04
.44651E+04
.35395E+04
.44651E+04
.13614E+05
.13395E+05
.13614E+05
.13395E+05
.16064E+05
.30735E+05
.16064E+05
.30735E+05
.13432E+05
.10245E+05
.13432E+05
.10245E+05
.48278E-01
.22908E-01
.15336E+04
.13717E+05
.15336E+04
.137178+05
.B0854E+04
.13317E+05
.B0854E+04
.13317E+405
.2BBEV7E+0S
.31473E+05
.28B57E+05
.31473E+05
.36280E-02
.64570E-02
.38454E+05
.14780E+05
.26738BE+05
.24536E-02
.41342E-02
.85662E-03
.26738BE+05
.00000E+00
,22513E-01
.27520E-01
.26738E+05
.10284E+00
.17877E-01

-98-

.00000E+00
.00000E+0QO
.00000E+00
.0C000E+00
.00000E+00
.0000CGE+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00C
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00



23
24
24
25
25
26
26
27
27
28
28
29
29
30
30
31
31
32
32
33
33

JOINT L-

WoOo-JAWUHWNE

NFPFNRFEFNMNHPENEPRNFEPFNMPNEREPRDENRENDRFND

.11075E-04
.25000E+02
.74189E-05
.66573E+02
.31708E+02
.24496E+02
.30901E+02
.31406E+02
.30901E+02
.87308E+02
.30901E+02
.13065E+03
.15271E+03
.74746E+02
.15271E+03
.18844E+02
.70902E+02
.37059%E+02
.70902E+02
.92961E+02
.70903E+02

SET RES.X-FORCE

HHERRRERBRRPRER R PR PRE e

NONMNNMNMMNNMDMDNONNDNNRONNDDNDNR

.19456E-03
.38147E-05
.G0000E+QO
.95367E-05
.95367E-06
.00000E+00
.0000CE+00
.38147E-04
.38147E-05
.38147E~04
.19Q73E-05
.76294E-05
.76294E-05
.34332E-04
.45776E-04
.15259E-04
.14621E-04
.22888E-04

.92321E-04
.57220E-05
.38147E-05
.11444E-04
.11444E-04
.26703E-04
.15259E-04
.76294E-05
.11444E-04
.10681E-03
.19073E-04
.15259E-04
.76294E-05
.53406E-04
.11063E-03
.26703E-04
.26022E-04
.15259E-04

.11845E-01
.26738E+05
.79347E~-02
.71201E+05
.33913E+05
.15804E+05
.19936E+05
.20262E+05
.19936E+05
.56328E+05
.19936E+05
.84289E+05
.98520E+05
.48223E+05
.98520E+05
.12157E+05
.45743E+05
.23909E+05
.45743E+05
.59975E+05
.45744E+05

RES.Y-FORCE RES.Z-FORCE

.35955E+02
.25000E+02
.20027E-04
.25000E+02
.38655E-05
.25000E+02
.12247E+03
.25000E+02
.21050E-04
.25000E+02
.13447E-03
.25000E+02
.16715E-04

.25000E+02

.11063E-03
.25000E+02
.66573E+02
.25000E+02

.13820E+02
.19073E-05
.19073E-05
.22941E-05
.80094E-06
.16212E-04
.82112E+02
.00000E+00
.26105E-04
.15259E-04
.10000E+03
.96153E-04
.11075E-04
.22507E-03
.97275E-04
.74189E-05
.3170%E+02
.95367E-05

-99-

.00000E+00
.00000E+00
.000CQ0E+00
.00000E+00
.00000E+00
.00000E+0Q
.00000E+00
.Q0000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00

.00000E+00
.00000E+00
.00000E+00
.Q0000E+00
.00000E+00
.00000E+0Q0
.0C000E+00
.00000E+00
.00000E+00
.0000CE+00
.00000E+00C
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0O0



THE RUN IS COMPLETE AND YOUR RESULTS ARE IN THE FILE-EX11.0UT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX11
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

T.E.I. MATRAE
BIBAIOOHKH
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4. ITATIKH ANAAYZH XQPIKQN ITAAIZIOQN ME H/Y

4.1 To pélog Tov ypikov rhaoiov - Cevika [Biprroypagia: Koviovn, 1995

210 opikd nAaicto kdfe kouPog £xel £€1 Babpovg ehevbepiag. O £E1
avtoi Pubpotl Aevbepiag avIITPOCOTEVOLY KATA GEIPH TIG TPEI HETUKIVIGELG
TOU KOMPoL Katd toug AEoveg X, ¥, Z evog YEVIKOD SeEtocTpdPOoL GUOTHNATOG
CUVTETAYUEVMY, TOL EKAEXONKE TUYQIX Y10 TNV AVAALOT TNG KUTUOKEVNG KOl
TI TPE OTPOPEC kKot toug (Eoveg X, y, z Tov tdiov CUGTIHATOG
cuvtetayuévoy. Katd ovvénewn otov kdbe kouPfo umopoldv va dpovv €&t
gvtatikd peyeln. mov kutd oe1pd ivor TPELG SLVANELS KAl TPELS POTEG KUTH
TOUG GEOVEC X, Y, Z QVIIGTOLYWS TOV YEVIKOU CGUCTHRATOC ouvvietaypeEvayv. Or
POMES MOV EVEPYOULV GTOV KOUPBO Kot 01 5TPoPEg tov KOuBov, supforilovrar pe
TOV TPOMO TOV AMAGV dvucudtav. ( ZOupuve pE Tov TPORO autov mM.X. 1
porn. ropictator pe éva SirAd Sdvuopa xabeto oto emiNEdO NG KO pE
d1e0Buvon ocupnintovca pe v dievbuven otnv omoic Ba wpoywpovoe
defidatpopog koyxhiag av otpogei xatda tnv dievbBuven g pomng). Ta €&
EVIATIKG KoL T €€L petakivnowkd peyEdn tov kouPou eival Betikd, wv ot
Sieviveelg toug tovtilovror pe Tig Betikég dievbivoelg tov afdvev tou
YEVIKOU GUGTTIUOTOS GUVIETAYHEVOV.

To kdBe péroc voc yopikod TAmaiov cuvdéet dvo xopPouc. To puérog
petapeper £EL ecOTEPIKG evaTikG neyedn. Ta peyedn avtd sival xotd oeipd n
afovik dUvour, o1 TEooEpEC KAPNTIKEG PpOoTES (ava dbo oe kdbe akpo) kal 1
otpentiky  pomrn. Emiong xabe péhog¢ petapéper €5l eCOTEPIKA
napapoppootakd uey€dn. To peyedn auvtd eivar xatd oepd 1 afovikin
napapdpercomn tov péAoug (emiprikvven 1 Bpayuvvon), mOu OPEIAETAL OTIMV
afovikn Ovaun, o TECCEPES STPOPEC oTa dkpa TOL HEAOUE (ava d0o oto KabE
(KPO). TOU OPEIAOVIOL OTI( KOUNTIKEG POMEC KOL T y@OVit OTPEYEWRS TOU
uélovg, mov ogeiketon otnv otpentikyy pomn. H mpoonuaven tov &L
ECOTEPIKOV EVETATIKGOV ueyebov kot tov £Et topapuopeecIax®y peyeddy dev
YIVETUL O¢ TPOG TO YEVIKO CUGTNHA CUVIETAYHEVOV, CAAL O TPOG EVA TOTUKO
cUCTNUE  GUVIETAYMEVOY, 7ov eivon  Swagopetikd yur k@fe perog. O
MPOCIIOPICHOS AVTOD TOV TOMIKOD CUGTHNATOG cuvietayuévav Ba viver otnyv

CUVEXEIL.

-101~



4.2 To duaveopa s emkopfag popticews tov pEAovg [Bifr.: Kovrtovy,
1995

Eoto o1 1o pedog AB ocuvdéer toug kopupoug A kot B. Ztov képupo A
UTOpPOUV vt dpobv 01 TPELS SuvANEL Fax, Fay, Maz kat ot tpeig porég Max, M.y,
M.z. Ztov xkopufo B propovv va dpouvv ot tpelg duvdpelg Fpx, Fay, Frz, kot ot
TPELS POTEC Mgy, Mgy, Mpz. Or porég cupforiloviar pe tov Tpono TV SimAodv
Swwvvopdtov. OAa te nmopanave peyEBn Bewopovvion Betikd av  €xouv
dlevbivoelg mou cupmintouv HE T Betikég Sevbivoel twv afoveov Ttou
vevikob ouoTtnipatog cvvietaypuévov. Ta dddexa peyedn Fay, Fay, Faz, May,
Mav, Mz, Fax, Fav, Fez. Max, May, Mpz ovvictotv 10 Swvuopa {W} tng

EmMKOUPIAG POPTICENG TOU HEAOVG.

Fax
Far
Faz
Mo
My
Mz
Fax
Fer
Fez
Mbex
Msr
Mbzz

{W} =

4.3 To S1GVUGHE TOV ECOTEPIKOV EVIGTIKADV PEYEODY Tov pélovg [Bafi.:
Kovtovi, 1995

10 oyhpa 4.1 paiveton étt oty datoun A £vog pélouvg AB xovpe 6
CUVIGTONEVEG TACE®Y: pia afovikn dOvaun T, 800 tEuvovoeg duvipelg Vagy Kat

Vasz, 800 KQUTTIKES pOREC Mapy Kot Magz KOt piot STPERTIKT pon. Avtictora
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otnv owroury B €£yovpe dArieg 6 ouvictauEveg tdcemv. AAAA Adye TV
eElcOcERV 1Ioopporiag tou puEAovg AB propolue va gpyacBoipe Oy pe 12
ECQTEPIKE EVTUTIKG HeYEDN Y10 KAOE UEAOG OAAG pOvoy pE 6.

Etol, oto jopikd mioicio xafe pehog¢ petapéper €6l ecOTEPIKE
Evtanikd pevEBn, mou eivonl kot cepd N afovikny dvvaur, ol TECGEPEG
KAURTIKEG POMEG oTO Akpa Tou pélovg (ava dVo oto kdbe akpo) kar m
CTPENTIKN ponn. [Ipopavidg ywa ta peyEdn avtd Ba tpénetl va xpnowonondei
£va TOomKO SeE10GTPOPO CUGTNUA CUVIETAYHEVOV ME TOUC GEOVEG ¥ Kl Z va
CUUTITTOLV HE TOUG KUPLOUG AdPUVEIRKOUE GEOVES TNG drtopung Tou ueiovg. O
d&ovug X uToU TOL TOMKOU GUSTHHUTOC GUVTETAYHEVWV TauTiletdt pe tov
kevtpoBapiko GEova tov péroug. (YrotiBetut Ot k(bBe uErog £yl oporopopen
Sratopn and to £va akpo péypt to dAro). H Betikry diedBuvon tov tomkod
a€ova x tavtieTan pe tnv dievbuven and to TPWTO AKPO TOLV PEAOLG TPOE TO
devtepo.

Ta ecotepikd evratnikd peyébn tov péhoug AB pe tig Betikég toug
Sievbiveelg, kabog ko To TOMKO CUCTTUO CUVIETAYMEVOV Qaivovial ©To

oynpa 4.1.

/g’ V \u { piikog = L}
™~

Synpa 4.1
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H afovikn) dvaun eivon n Ta ko Bewpeitan Betiery av mpofevel
£QEAKVONO 610 pEAog. Ot 00 KapmTikég pomeg Katd Tov z tomikd dfova ota
dxpu A kot B givan 01 Mygz kat Maaz avriotorga. O 800 Kauntikég poneg katd
tov y tomikd afova ota akpa A xar B eivor or Mapy xat Mpay avtictorya. H
otpentikny pomny givon n Q. H mpoornuaven tov KUURTIKGOV pomov yivetal
oUlpOVE PE tO TOmkO cvotnua cuvtetaypuevev. H orpentiky porn Q
Bewpeiton Betikn av, Aoyilopévn cov dOvaun, npofevel BAiyn oto perog. Ta
&1 pevebn Tas, Mapz, Mpaz, Mapy, Maay, Q ocuvvictolv 10 Sidvucua tov

ECWTEPIKOV EVTATIKOV peYEBDY TOL Hédovg.

T.‘»{ B

Mizz
Mgz
Mgy
M.y

{SR} =

4.4 ESicoc1g woopponiag  [Bifh.: Kovioviy, 1995|

Kdfe xopupog tov pérouvg AB oopponel kdte and tqv evepyela 6v0
opddov evratik®v peyedov. H mpotn opdda eivar o pdoeig tov péAovg mavw
otoug kopPouvg kot 1 devtepn opdda eiven ta efotepika @optia. Evxola

TPOKUNTEL 1] IO KATO pnTpikn oyéon:
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[ 0 0 0 0 0 |
_ _ ] l
A ¥ O - - =
Fay 7 7 0 0 O
F‘.J o l l
F‘.JZm 0 0 0 -'E —L- 0
M axm 0 0 0 0 0 —1| [Tus ]
M arm 0 0 0 -1 0 0 M sz
M,-JZm 0 - l 0 0 0 MB.-IZ
F‘B.\'m - - 1 0 O 0 0 MAB 3
Farm 1 | M gy
0 - - 0 0 0
F.‘?Zm L L _ Q B
. 1 1
MB.\ " 0 0 0 _ f - _L_ O
M[H'm O 0 0 0 0 ]
MBZm
- - 0 0 0 0 -1 0
0 0 -1 0 0 0]
1 CuUVONTIKG: {SRe} = [N] {SR}

H mo maveo pntpoikn oyfon, mov eivor axpifog £pappoyr tov
aflopatog Spacens - aviidpacens, cuvdEel ta eviatikd peyédn {SRg} mou
dpouvv amd to pErog AB otoug xopfoug A km B, pe 1o ecotEpikd eviatikd
ney€dn tov pgdovg {SR}. Ta ueyédn {SRe} avagépovial oto torikd cvoTpa
CUVIETAYUEVOV TOV HEAOUG KOt eivar okplfic N npdtn opdda, 6neg 1} PN
opadu, Orwe avaPEpOnKE TPONYOVUEVEC.

H rpdtn avty opdda Ba npEnel v icopponel pe tnv devtepn opdda. H
duckoAia edw eivan 6T n mpdtn opdda exepaletarl 6TO TOMKO CULOTNUL
CUVIETAYHEVOY TOV BEAOUG, N deVTEPN opdda exppaleTon 0TO YEVIKO cUOTNHA
cvvtetayuévov. H SuvoxkoAia wutn mopak@umteETal pE TOUG WO  KAT®
GUAAOYIGHOUG.

To yevikd cvoTnua CUVTETAYHEVOV UROPEL VO GUUNECEL PE TO TOMIKO
CUCTTIHO CUVTETUYMEVAV UE TPELS CTPOPEG o, B Kot ¥y mov givat YvOTEG cUv
yovieg tov Euler. [Ipdta otpépoupe 10 YeEVIKO CUOTNHA GUVIETUYHEVOY
aplotepocTpopa Kotd yovio o mepl tov dfova z. Metd to oTpPEQOLME

deEtooTpora katd yovia B yipe and tny véa BEom tov dfova y kot TEAOG
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UPIGTEPOCTPOPA KATA YaviA ¥ YOPO und TV Tediky B€on tou x dova. Mg Tig
3U0 TPWTEG CTPOPEG EMTLYYAVOUNE VI TAUTICOLUE TOV GEOVT X TOU YEVIKOU
CUCTRUOTOC OCUVTIETAYMEV@V UE TOV GEOVD X TOU TOMIKOU GUGTHMATOC
CUVTETAYPEVOY TOv pEAOVG. ME tnv teAsvtaic oTpoPn EMTUYYAVOULNE VO
Tauticovpe Tovg GEOVEG y Kot Z HE TOUG adpuvelakovg GEOVES TNE SLATOPNG TOU
HEAOUC.

AEilel va onuel@covpe 0Tt Evod oL Yovieg a kot B vrohoyilovral evkoia
(MO TIG CUVIETAYUEVES TOV UKPOV TOL HEAOUG, T Yovia ¥ Bu mpénel va dobetl

Yt to KGOE pEAOC.

Zyiue 4.2 Hyovia vy

Me tnv Borbewr tov yovidv a, B, v kataptiletatl pio untpoikn cxEom
HeTaED TtV OUVIETOYMEVOV  Faxm, Favym, Fazm tov Staviopatog  {Fam}
EKQPUACUEVEC OTO TOTMIKO CUCTNUA CUVTETAYUEVOV, HE TIG CUVTETAYUEVEG Fax,
Fav. Faz Tov Swaviopotoc {Fa} EKQPUoPEVEV GTO  YEVIKO OUCTNHO

cuvteraypévov, H untpoikn avut oyxgon £xel og eEng:

n [—cosacosf sinacosy —cosasinfsiny —sinasiny—msasinﬁoosy_-F.

;\ —sinaoosS —cosacosy ~sinasinFsiny  cosasiny —sinasinfoosy I:\'m

Y —cosFsiny —cos ffeosy o

Fiz | Fizm
L .
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N 1odHvaun

{Fa} = {RM] {Fam}

21oug KopPoug duwg A kul B dpouv ek pépoug tov ugdouvg AB ouvorikd
técoepu Swvuopatikd neyedn. Zto kopfo A to peyédn {Fan} HE cuvVicTOoEG
Fasm Faym, Fazm X0 {Mag}pe ouviot®@ceg Maxm, Maym, Mazm X0l oTOV KOUBo B
tot peyEON {Fpm} e aUVIoTOGES Faxm, Faym, Frzm KO {Mpn} HE CUVICTOGEC Mpxm,
Maym Mpxm EKQPACUEVA OTO TOTMIKO CGUCTNHO GUVIETAYUEVOV TOL PEAOUC.
Avtd oOupove Ue TV o TAve pntpolkn oyx€or, uetasynpatifoviar ot
DVUGLOTIKO HEYEDRT) EXKPPUOUEVT OTO YEVIKO CUGTNHG CUVIETOYHEVOV HECH

TS MO KAT® UTTPOIKTIC OYECENS:

{Fay | [[RM] [0] [O] [0} ||{Fum}
{Md| | [0] [RM] [0] [O} ||{Mum}
{(Fa} |} [01 [0 [RM][0} ||{Fan}
{Ms} [0] [0} (0} [RM]]|[{Msn}

(12X1) (12x12) (12X1)
onov [0] To undevikd untpwo duastdoenv (3 X 3).
IMa v woppornia twv kORBovV A kKot B, T0 Tpdto nélog tng tapandve

unTpmKknig oxEoewg dev unopei mapa va eivar 1o Stavuopa tng emkopfuag

QOPTICEMG TOV HEAOVG. ANAAdN N MO TAVO UNTPWIKT TXETT TPAPETUL

{W} = [M] {SRg}
AMG Spwg, Ome¢ amodeiyxOnke mponyoupgvws, oyxvel petafl TV
ECOTEPIKOV pEYEDDV Kot tov emkoufiov goptimv, mov avapEpovial 1o

TOMIKO CUGTNUM CUVTETUYUEVWV | OYLEON:

{SRe} =[N] {SR}
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OMOTE MPOKUTTEL,

{W}=[M][N] {SR} = [A] {SR}

H nopandve pntpoiky oyéon petafd tov emkopfiov @optiov,
UVIPEPONEVEY OTO YEVIKO OUCTNUE CUVIETAYHEVOV KOl TOV ECOTEPLKAV
EVTOTIKOV  HEYEBOV TOu UEAOUC QVUQEPOUEVOV OTO TORIKO GUGTNU
cuvtetaypuévav, eEacealilel tnv wopporid tov képufov tov pgrloug. To
otuTikO untpwo [A] dwaotdceav (12 X 6) 'TrpOK\')Tt‘EEL, £00 Gav yIvONEVO TOL

untpaov [M] dwaotaceny (12 X 12) eni to untpwo [N] Swuotaoeny (12 X 6).
fA] = [M] [N]

4.5 To d1avvopa 1oV ECOTEPIKAY RAPAPOPPOSLAKDV peYEBDV Tov pElovg
[B1fi.: Kovrovy, 1995]

KabBe pérog yopikold mAoisiov petapéper ovvorixd g6l £cwTEpPIKQ
TUPEHOPPOSIIKY LEYEDT), ava@EpPOHEVE OTO TONIKG CUCTNHA CUVTETUYUEVOV.
To peyédn avta eivon xatd oepd n afovikn mapapdppnch e, ot Vo ywvieg
GTPOYPNG REPL TOV TOTIKO AEoVa z, Papz KOL Ppaz OTA GKpa A kot B avristovya,
ot §Vo yovieg oTpo@g tepi Tov TONIKO AEova y, Paay KO Peay OTO Axpa A Kot
B avtictorya kat, Téhog, N yovia otpéyeng Tov pEAous 6. H tpoonpaven tov
TUPURAVE PEYEODV Eivan 1 110 HE TA UVTISTOLYN ECOTEPIKA EVTATIKG PEYEDM.
Ta €81 pey€0n e, Qasz. Praz, Pany, Peay, 8 cuvictovv to davuopa {SE} twv

ECQTEPIKOV TAPUUOPPOSIEKDV peyebidv tov pEAOUC.

4.6 Zyfon petadd tov pntp@nv {SR} ko {SE}  [Bifii.: Kovrovij, 1995)

H oyéon petagd twv untpdwy {SR} kat {SE} yia 10 pérog Tov ywpikov

TAQLOIOL £XEL TNV HOPPN:
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4 0 0 0 0 0 _
L
T 0 4rfz  2EI: 0 0 olr . 1
AB L L [
Masz 26l 4El puz
Mz.z 0 I I ¢ 0 0 @Bz
Musr |~ 0 0 0 AElr 2Elr 0 quaY
M.y L L @By
9 0 0 0 2Ely AEIlr 0
L - 7 7 LY
0 0 0 0 0 E-{
L L ]
1] GUVOTTIKX
{SR} = [S] {SE}
2Ny napardve oyEon givol
E . To pETpo eAoGTIKOTTTAS TOV LALKOD
: To pétpo dwtunioews Tov vALKOL
A : To epfodov TnE SLOTOUNG TOL REAOUG
Iy : H porny adpaveiag nepi tov y tomkd dEova
Iz : H pon1) adpaveiag mepi tov z tomkd dEova
J : O 8eikTng avTIICTATENS O GTPEYT
L : To pnikog Tov péroug
4.7 To svavoopa tov emkoupiov petakivicewy tov péhovg  [Bifr:  Kovtovy,
1995}

OAa ta mopamdve ueyédn ovagépovial G610 YEVIKO GUCTHMQ
ouvtetaypévev. H tpooiuaven tov peyebov autdv gival avaroyn pe auvtiv
Tov aviiotoiyev emkopPiov eviatkdv ueyebav, Eoto ot to puéiog AB
ouvdEer Toug kOupoug A kot B. Zrov xopfio A avrioTor oV Ol NETAKIVIGELG

Xa Ya, Z, kot 01 otpopeg Rax, Ray, Raz. £tov x6pfo B avristouyolvy ot
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uetakwvioelg Xa, Ya, Zp kut oL otpo@Eg Ray, Rpy, Raz. Ta dwdeka ueyédn Xy,
Ya Za Rax. Rav, Raz, Xa, Ya, Zs, Rax, Ray, Rz ovvietouv 1o Sidvucpa tov

ETIKOUPIOV PETAKIVIICE®Y TOV UEAOVG.

Xl
Ya
Za
R
Ry
Rz
Xz
]
Zs
Rex
Rer
Raz

X}

It

4.8 E€iodoctg supfifactov [Bip.: Kovrovij, 1995]

O eElowoelg Tov CUVEEOLY TO ECWTEPIKE TAPUROPPOCIOKA MEYEDN
{SE} tou pérovug pe i emxdupreg peraxivicelg tov {X}, dniadn ot e§lodoeig
ovpPiBactov, exppalovionl kol £8® HE TO AVASTPOQPO TOU CTUTIKOU UNTPHOOL

[A], dnAadn wyveL

{SE} =[A]" {X}

4.9 To pntpdo dvskapyiag tov pélovg YOMKOL TLALTLOV [Baph.: Kovtovij,
1995

H dwedikacia eEayoyng Tov pnrpoov [K] eivan niéov yvoot. To [K],

710 TO LEAOG TOL Lwpikol TAwsiov, Ba didetat and to TRAD YIvOUEVD
(K] =[A] {S] [A]*

-110-



To untpwo [A] €xet Swaotioeg (12 X 6), To pntpwo [S] £xer Swaotaoelg
(6 X 6) xat to puntpwo [A]T £xel dwotdosig (6 X 12), ondte to [K] Ba €yet
dlrotdoELg, Onws avapuevetal, (12 X 12).

To untpwo duvokapyiug [K] evog peAoug uvBéetl Ta emkoufia Eviatika
HeYEON {W} pe to emduPua petakivnowakd peyédn {X}. Ag¢ onueinbel én ta
emkoufra peyedn, EVIATIKG KOt PETUKIVIICLOKE, GVOQEPOVIAL OTO YEVIKO

CUCTNUY CUVTETAYUEVOV.

{W} = [K] {X}

Eivon duvatov va yevikevooupe v Evvowr tev pntpoov {W}, [K], {X}
£T01 OOTE vt vl apopoldyv Eva KOl NOVO WHEAOG EVOG YPUHUIKOU QOPER v
cvurepiAdafouv orov Tov popEa. Av cupporicovpe tépa pe (W} to didvucua
nov fa nepriapdaver ta poptia dSrev tov kdpPov kat pe {X} to Srdvuoua mtov
Bo meprhapBavel mig petakvicelg oiov tov képfov, tote Ba woyver 1

TAPUKATO YEVIKEVUEVT] HNTPOLIKY CYECT

{W} =[K] {X}

onov to untpro [K] 6o ovopdletatl pntpoo dvokapyiag OAOKATIPOL TOV QOPET.
To pnrpodo [K] eivar ocvppetpikd. To ebpog fovng KB tov pntpwou

duoxapyiag [K] eivat n péyotn typn tov KB onwg vnoAoyiletal napoakato

KB =[N *(k-j+ Dinx =[N * (ND + 1}]ma

v kdBe pérog dmov to N efoprdtar and to €idog tov gopén ( N = 6 yua
yopikd mhaicw) k o péyrotog apBpog xépfov tou pEAoug kar | Eivor ©
eAdylotoc apdudc x6uPov tov pélouc. Av amd Thv YPNOT TOU TUPARAVE®
tonov npokvyel KB > NDF, 6nov eivat 0 cuvorikdg apilBudg tov Pubudv
ghevbepiag tov popéa, tote AapPdvovpe KB = NDF.

( To evpoc Lwvng KB, ovopdteral o opiopéva Bifria cav “ nuevpog Lovng™).
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s [MAPAAEITMATA LZTATIKHE ANAAYZIHI XQPIKON [TAAIZION
ME H/Y

Ewaywyn dedopévov

H ewoayoyn tov dedopévov oto rapdv npodypapuc H/Y “FRAME3D”
(ro omoio eivan ypappévo ot yAdooca FORTRAN) propet va yiveron pe 2
SLUPOPETIKOVG TPOTOVG Kt £ivon BEpa tpotiunong tov pRotn o GYESN UE
TI{ YVOCELG KOL TNV EVYEPEW YPNONG MOV E£YEL HE TOV NAEKTPOVIKO

UTOAOYIOTH, £Y0VY 8t 0¢ akoiovbug:

1) AtUAOVIKOTTA TPOYPAPNATOS - ¥pRoTy (interactive use)
H pébodog avtn mheovektel 81011 anmtel Ayotepo ypovo exuddnong
TOU TPOYPAMUATOS KAl CUVIPTALEL pe tnv dueon emkowvovia peTaSy
¥pnotn kat uvmoroyicty. Ta dedopéva gurdooovion o apyeio yua
HEALOVTIKEG TPOROMOLNGELS 1) GUUTAT POCELS.

2) ATO ketuevoypdpo oe apyeio dedouévav (data file)
H pgbodoc ewcaynyrg sivonr taydtepn, amotel Opwg £va KaAo

Kewevoypdeo (editor), koA yvdon TOU TPOYPAEMUTOC KAl TOL

KEWHEVOY PAPOUL.
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FRAMEJD : TIpoypappa HIY shastuknig evaivene Xopikdv Mimeaiov

Adaokuaia Kovtovr, 1995]

Mopen upyriov dedopivav (DATA FILE)

Titiog
[Mrn8og xopfwv, [MTinbeg perdv, Métpo eAnonikénrag E, Métpo didtunong G
Apluog kOpPov, GUVTETAYREVT-X, GUVTETAYREVT)-Y, CUVTETOYUEVNG-Z, ouvihikes oTrpiing (€51

axEpuion *)

ApBudc uéroug, koufog apyng, xopuPog téhoug, I . Iy J (= Ix). Epfaddv datowig A, y

[1hnbog teprrt@doeov popTIONG
ApBpuog mepintaong goptiang, nanfos gopnioptvov kopfav, [tAqbos poptilopivov UEAGY
pe oporduop@o goprio (***))

Aplpos popnilopévou koufov, Fy. Fy. Fz, My, My, Mz

(**)
[Aptbude popTrilopévou uEAOLC, TN OUOGUOPBOL PopTion KATd X, Katd v . katd 2} (***)
(*#*)
ApiBuog repintoong géprions, thndog poptlondévav képbav, [rAiboc poptiionévoy peidv
L& OUOIONOPQO popTio (**¥)] **)
Appdg gopnlouévour koupou, Fy. Fy. Fz, My, My, Mz *"
(**
[Aptipudg popTiCouévon pEAOVE, TINY OROIONOPOOV QOPTIOL KaTd X, xuti y . xata z| (**¥F)
(***)
ApBpdg mepintwong eoptiong, riifos eopulopévev kéubav, [tAndog gopriiopivmy neidov
HE opOLOUOPYO popTio (***)] **)
ApBpdc gopnilopévou képfou, Fy, Fy, Fz, Mx. My, M; **)
*%
[ApOudg poptilopévov péAoug, TN} OHOOHOPPOL GOPTIOL KATA X, KOTa V. Kuza z] (%)
(*t*)

Enuadosig:
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* (£31 grEpuiot OV v SNABYOUY TOUS TEPLOPTROVE Tou KOpPou Yin HETAKIVI|ON KaTd X-,
v-, z- devfluvon ko Y TEpLGTpogr] Yipm ard tovg dfoves X .y . Z £vOg YEVIKOD
delidatpopov oCLOTHNUTOS GuvTETayuEvay: dnote 0 edv Repropoudivog Ko L edv pn
TEPLOPIGUEVOC)

** (av vmapyel)

b (n duvatdTnta ye opodpopge @optio ote péAn dev dwartiletor gty Tupovow

exmadevtikn éxdoan tov FRAMEID),

Lyohwo:
Eniong, to mapov zpdypaupa H/Y potdael kard tnyv extéhean tov, av embuvpoipe va
£70VUE CUVOLUOMPOLC TOV TEPRTOOE®Y POPTIONG. AV ORAVIICOUUE KUTAPATIKE, TO
npdypuppe H/Y pog potder pe t tmvrels-:&tﬁ va torlaniaoidoer kade uio and Tig

TEPIRTMRCEL POPTIGIS.
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Mapaderypa 1°
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270 oynua aiverat Eva yopikd tiaicto afovopetpikd. O kopfor | kan
4 givan maktooelg. Oha ta péAn amoterovviar amd vAkO pE UETPO
ghaoticotntag E = 310" KN/m? ko pétpo Swatpriceng G = 1,2.10" KN/m?,

011810t 1EC TV peErdY eival o e€ng: A=0,18m’.

Pontj adpaveiug nepi Tov z Torikd GEova: I = 0,00135 m*.

Ponn adpaveiag nepi tov y tomkd aéova; Iy = 0,0054 m*.

Agiktrg avtictacng oe atpéyn: J = Iy = 0,00371 m*.

To ywpikod rhaicto Ba emtludei ia wa nepintwon eoépniong pe P = Fyy =
-1 KN.
AxolovBolv o apyeia SEOUEVOV KOl ATOTEAEGUATOV TOU TAPOVIOG

napadsiypatog mov £xovv t1g ovopaoies EX1 xat EX1,0UT.
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« % EXAMPLEL ***

MW H S W

o

3 .30000E+08 .12000E+08
.0000E+0Q0 .1200E+02 .0000E+00
.1200E+02 .1200E+02 .0000E+00
.1200E+02 .1200E+02 .1200E+02
.1200E+02 .0000E+00 .1200E+02
1 2 .1350E-02 .5400E-02
2 3 .1350E-02 .5400E-02
3 4 .1350E-02 .5400E-02

-1. ¢ 000
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0
.3710E-02
.3710E-02
.3710E-02

OH PO
O RO

.1800E+00
.1800E+00
.1800E+00

O PO

oHPFPO

.0000E+00
.0000E+00
.9000E+02



ACADEMIC YEAR

1995-19

SPACE FRAME LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)

EDUCATIONAL COMPUTER PROGRAM

**% EXAMPLEl ***

JOINT AND MEMBE

R DATA (

4 JOINTS

96

3 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS
1 .0000E+00 .1200E+02 .,QOOOE+00 0 0 0 0 0 0
2 .1200E+02 ,1200E+02 .00COE+00 1 1 1 1 1 1
3 .1200E+02 ,1200E+02 .1200E+02 1 1 1 1 1 1
4 .1200E+02 .0O0O0CE+00 .1200E+02 0 0 0 0 0 0

MBR.CONNECTION IAB-Z-AXIS IAB-Y-AXIS IAB-X-AXIS SECT.-AREA ANG-GAMMA

1 1 TO 2 .1350E-02 .5400E-02 .3710E-02 ,1800E+00 .0O00OE+00

2 2 TO 3 .1350E-02 .5400E-02 .3710E-02 .1800E+00 .0O0QOQOE+00

3 3 TO 4 .1350E-02 .5400E-02 ,3710E-02 .1800E+00 .9000E+02
ELASTIC MODULUS = .3000E+08

SHEAR MODULUS = .1200E+08

THERE ARE 1 LOAD CASES

IN LOAD-SET 1 THERE ARE 1 LOADED JCINTS

L/S ND X-FCORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
1 2 .0000E+00 -.1000E+01 .OCOOE+0OQ .000E+00 .000E+0Q00 .QO00E+0O

k%% EXAMPLE1l ***

FIRST ORDER SPACE FRAME ANALYSIS

DEGREE OF FREEDOM = i2

WIDTH OF THE BAND = 12

TERMS IN K-MATRIX = 144

NO. OF LOAD CASES = 1

L/S ND X-MOVEMENT Y-MOVEMENT Z-MOVEMENT R.X-AXIS R.Y-AXIS R.Z-AXIS
1 1 .0000E+0C .000Q0E+00 .0QO00QE+00 .Q00E+00 .000E+00 .0Q0O0E+00
1 2 -.5920E-07 -.5876E-02 -.7849E-03 -.458E-03 .881E-04 -.606E-03
i 3 .8636E~-03 -.8236E-06 -.7856E-03 -.302E-03 .598E-04 -.140E-03
1 4 .0000E+00 .0000E+00 .00C0E+00 .000E+Q0 .00CE+00 .0OQ00QE+00

M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS TORQUE
11 -.2664E-01 5823E+01 .1730E+01 -.2920E+01 -.5416E+00 .1698E+01
2 1 -.2885E+00 -.1698E+01 -.2749E+01 .5416E+00 -.2219E+00 -.1730E+01
31 -.3706E+00 2749E+01 .7119E+00 -.1730E+01 .2050E+01 -.2219E+00

L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
1 1 .2664E-01 .6294E+00 .2885E+00 .170E+01 -.292E+01 .S582E+01
1 2 .3725E-08 -.1000E+01 .8672E-05 -.477E-G6 -.417E-06 -.954E-06
1 3 -.2049%9E-07 -.8941E-07 -.8821E-05 -.118E-05 -.536E-06 -.238E-06
1 4 -.2664E-01 .3706E+00 -.2885E+00 -.712E+00 -.222E+00 .205E+01

-——— —_— - - -

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX1.0UT
REMEMBER THAT YOQOUR DATA IS STORED IN FILE-EX1
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

- - —— _-_— - -
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[Mapaderypa 2°

Zto ofua gaivetdl v Y OPLlkO TAAICIO GEOVOUETPIKG.

O1 ouvOrikeg otipiEne tov koupov | emrpénovy udvo tnv petakivnon
Kotd Tov agova x kat Ti¢ oTPOPEC Yupw and toug aEoveg x, y kat z. O kéupog 4
givan ndxtoon.

OAa ta pédn £xovv pétpo eractikdtntag E = 2.10° KN / m® ko pétpo
Swatpriosng G=8.10" KN/ m”

Ta pédn 1 kot 2 xouvy epPads Swatoptg A = 0,02 m? kot To pEAOG 3
A=0,03m’.
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O porég adpaveiug i pEAT 1 kat 2 givon: I =0,001 m*

[y = 0,00004 m*

O deikTng avTicTUONG 0L GTPEYN Y10 TA MEAT 1kan 2 Elvat:

J =1y =0,00015 m*,

On pomég adpaverag y1o To pEAOG 3 eival, I =0,002 m*

[y = 0,00033 m*

O deikTng avIigTAONG GE OTPEYN Y1 TO PEAOG 3 eiva

J =1y =0,00096 m*

To yopwd tAiuicio Ba emAVOEL Y10 TPELG TEPIRTOGELS YPOPTIONG:

i) Mo dovapn Fy = -60 KN ackovpevn oto kopupo 2.
B) T dvvaun Fz =-20 KN cokovpevn oto koppo 2.
¥) T dvvapeg Fy = -60 KN kat Fz=-20 KN aokovpeveg oto koufo 2.

Mo va de1xBei 13 SuvatdtnTa TOL TPOYPAUUATOC VA ETAVEL KATA TNV
EKTEAECTY TOL TPOYPOUPNTOC KO YO CLUVBLACHS QOPTICEDY, TO TAPEAdELyp
EMAUOM kol yur tov cuvduvacud TV QOpTiIcCELV o) kot PB) omdte o
ATOTEALCUOATO TPOEKVYAY ONWG AVUUEVETO id10 PE QUTA TTIC TEPITTWOTNS 7).

AxoAovBolv Ta apyeia SEdopEVOV KOl ATOTEAETUATOV TOU RAPOVTOG

napadeiypatog nov £yovv ovopacieg EX2 ko EX2.0UT.
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kxx EXAMPLE 2 ***

B W BRI W G B

3 .20000E+09

.0000E+00
.9000E+01
.1B00E+02
.1800E+02
1 2
2 3
3 4

1
.0000E+00
1
.0000E+00
1

.80000E+08
.0000E+00 .0000E+00 1 0
.0000E+00 .00006E+00 1 1
.0000E+00 .0000E+00 1 1
-.1400E+02 .0000E+00 0 0
.1000E~02 .4000E-04 .1500E-03
.1000E-02 .4000E-04 .1500E-03
.2000E-02 .3300E-03 .9600E-03
-.6000E+02 .O0000E+00 .O000E+00

.0000E+00 -.2000E+02 .0000E+00

.0000E+00 -.6000E+02 -.2000E+02 .QO000E+0O
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.2000E-01

.2000E-01

.3000E-01
.0000E+00
.0000E+00

.0000E+00

O

1

1

1

0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00



1995-1996

EDUCATIONAL COMPUTER PROGRAM
ACADEMIC YEAR

S e e S e S e D D D e e s e e e M A R W e

—— kP S N R L D S D M w W eme mhh A e e A e A e G sk el A e e =

JOINT AND MEMBER DATA (

1 .0000E+00
2 .9000E+01
3 .1800E+02
4

.1BO0OE+02 ~.1400E+02

MBR .CONNECTION IAB-Z-AXIS

1 1 TO 2
2 2 TO 3
3 3 TO 4
ELASTIC MODULUS =

1

QP

1
1
0

ANG-GAMMA
.0C00E+00
.0000E+00
.0000E+00

4 JOINTS 3 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS
.0000E+00 .0000E+00 1 0 0 1
.0000E+00 .0000E+00 1 1 1 1
.0000E+00 .0000E+00 1 1 1 1

.0000E+00 0 0 0 0
IAB-Y-AXIS IAB-X-AXIS SECT.-AREA
.1000E-02 .4000E-04 .1500E-03 .2000E-01
.1000E-02 .4000E-04 .1500E-03 .2000E-01
.2000E-02 .3300E-03 .9600E-03 ,3000E-01
.2000E+09
.8000E+08

SHEAR MODULUS =

——— e G R e e kA S D T e ok S W S M e e e W e -

THERE ARE 3 LOAD CASES
IN LOAD-SET 1 THERE ARE
L/S ND X-FORCE Y~-FORCE
1 2 .0000E+00 -.6000E+02
IN LOAD-SET 2 THERE ARE 1
L./S ND X-FORCE Y-FORCE
2 2 .0000E+00 .0000E+00
IN LOAD-SET 3 THERE ARE 1
L/S ND X-FORCE Y-FORCE
3 2 .0000E+00 -.6000E+02

LOADED JOINTS

LOADED JOINTS

1 LOADED JOINTS

Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS

0000E+00

.000E+00

Z-FORCE MT.X-AXIS
-.2000E+02

.000E+00

.000E+00

MT.Y-AXIS

.000E+00

Z-FORCE MT.X-AXIS MT.Y-AXIS

2000E+02

.Q00E+00

.000E+00

S ek R W e B G P e e D D S e wl D S S e M R wm s e

FRAME ANALYSIS

FIRST ORDER SPACE
DEGREE OF FREEDOM
WIDTH OF THE BAND
TERMS IN K-MATRIX
NO. OF LOAD CASES

L/S ND X-MOVEMENT

-.2288E~01
-.2288E-01
-.2288E-01

.0000E+00

1

Y
Wk

1 .0000E+00
2 .0000E+00
3 .0000E+00
4 .0000E+00

NN NN

1 =-.2288E-01
2 -.2288E-01
3 -.228BE-01
4 .0000E+00

16
12
192
3

i un

Y-MOVEMENT

.0000E+00
-.2704E-01
-.8211E-04

.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
-.2704E-01
~.B8211E-04

.0000E+00

Z-MOVEMENT

.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.2786E+00
.1725E+00
.0000E+00

0000E+00
2786E+00
1725E+00

.0000E+00

R.X-AXIS

.000E+00
.000E+00
.Q00E+0Q0
.000E+00

.185E-01
.185E-01
.185E~-01
.000E+00

.185E-01
.185E-01
.185E-01
.000E+00

R.Y=-AXIS

.000E+0Q0
.000E+00
.000E+00
.000E+00

.437E-01
.546E-02

-.803E-02

.000E+00

.437E-01
.546E-02

-.803E-02

.000E+00

.000E+00

MT.Z-AXIS

.000E+00

MT.Z-AXIS

.000E+0Q0

R.Z-AXIS

-.468E-02

.346E~03
.327E-02
.000E+00

.000E+00
.000E+0QO
.000E+00
.000E+00

.468E-02
.346E-03
.327E-02
.000E+00



M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS
11 .3842E-03 -.1387E-04 .2233E+03 .0000E+00 .0000E+00
12 .0000E+00 .0000E+00 .0O0OOQE+00 -,1312E-04 -.6799E+02
1 3 .38B42E-03 -.1387E-04 .2233E+03 -,1312E-04 -.6799E+02
2 1 .38B42E-03 -.2233E+03 -.9339E+02 .0000E+00 .0000E+0O
2 2 .0000E+00 .QO0OOE+00 .0000E+00 .6799E+02 .4402E+02
2 3 .3842E-03 -.2233E+03 =~.9339E+02 .6799E+02 .4402E+02
31 -.3519E+02 .9339E+02 -.9339E+02 .0000E+00 .0000E+00
32 .0000E+00 .0OOOE+00 .0O0OOOE+00 -.5351E-05 .1742E+03
3 3 -.3519E+02 .9339E+02 ~.9339E+02 -.5351E-05 .1742E+03

L/S ND X~FORCE Y-FORCE Z=FORCE MT.X-AXIS MT.Y-AXIS
1 1 -=.3842E-03 .2481E+02 .0000E+0O .000E+00 .000E+0O0
1 2 .0000E+00 -.6000E+02 .0000E+00 .000E+00 .0C00E+00
1 3 .6044E-03 .0000E+00 .0000E+00 .000E+00 .000E+00
1 4 -,2201E-03  ,3519E+02 .0O0CGOE+00 .000E+00 .0COE+00
2 1 .0000E+00 .00CO0E+00 .7554E+01 -.798E-06 -.131E-04
2 2 .0000E+00 .0000E+00 ~-.2000E+02 .000E+00 -.229E-04
2 3 .0000E+00 .0000E+00 .2861E-05 -.455E-05 =-.381E-05
2 4 .0000E+00 .0000E+00 .1245E+02 .174E+03 .440E+02
3 1 -.3B42E-03 .2481E+02 .7554E+01 -.798E-06 -.131E-04
3 2 .0000E+00 ~-.6000E+02 -.2000E+02 .000E+00 -.229E-04
3 3 .6044E-03 .0000E+00 .28B61E-05 -.455E-05 -,381E-05
3 4 ~-.2201E-03 .3519E+02 .1245E+02 .174E+03 .440E+02

*k* EXAMPLE 2 ***

—— S o S D N R M e e e SR e e G ke S A S e el A

THE RESULTS BELOW ARE THE FOLLOWING LOAD SET COMBINATION

LOAD CASE 1 * 1.000

LOAD CASE 2 * 1,000

LOAD CASE 3 * .000

JOINT X-MOVEMENT Y-MOVEMENT Z-MOVEMENT R.X-AXIS R.Y-AXIS
1 -.2288E-01 .00Q0E+00 .0O0QOE+00 -.185E-01 .437E-01
2 -.2288E-01 -,2704E-01 ~.2786E+00 -.185E-01 .546E-~-02
3 -.2288E-01 -.8211E-04 ~.1725E+00 -.185E-01 -.BO3E-02
4 .0000E+00 .0000E+00 .0O000E+00 .000E+00 .00O0E+00

——— A o - N S SN e e e R MR R IR e G S el A

MEMBER AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA~-Y-AXIS

1 .3842E-03 -,1387E-04 .2233E+03 -.1312E-04 -.6799E+02
2 .3842E-03 ~.2233E+03 -.9339E+02 .6799E+02 .4402E+02
3 -.3519E+02 .9339E+02 -.9339E+02 ~.5351E-05 .1742E+03

- e o e ke M S PP S A B e e e o e W

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX2.0UT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX2
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

— S e S SR RS M D A A e e e TR S e e e A S e =
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TORQUE

.0000E+00
.7978E~06
.7978E-06
.0000E+00
.7978E-06
.7978E~06
.0000E+00
.4402E+02
.4402E+02

MT.Z-AXIS

—

.139E-04
.000E+00
.305E-04
.934E+02

.000E+00
.000E+0QO
.000E+00
.Q0GE+00

.139E~04
.000E+0Q0
.305E-04
.934E+02

R.Z-AXIS

.4 68BE=-02
.346E-03
.327E-02
.000E+00

TORQUE

-.7978E-06
-.7978E-06

.4402E+02
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210 oynipa Quivetol Eva Ywpikd TALICI0 o8 GEOVOUETPIKO, KATOWT Kl
oyn.

Or xoppot 1. 2, 3, 4 eivar TaxTOoEL,

OMa ta péAn éxouv pétpo shaotikdtntac E = 2.10° KN / m* kot pétpo
Sraturiceng G = 0,8.10° KN/ m?.

OXat ta péAn and 1 éog 4 £xouvv epfadsd Srutopuric A =0,1.10" m?

O poréc adpdvelac Toug eivat; [;=02.103m"

Iy=0,1.10" m*

O Seiktng avrictaong ce atpéyn eivar: J =1y =0,4.10° m*

To péin onod 5 £mg 10 £xovv epPadd Satopric: A=0,1.0" m’
O ponég udpavelog Toug eivar: I;=0,1.10° m*
Iy=0.4.10" m*

O Seixtng avtictaonc oe otpéyn eivar J=Ix=0,6.10° m*

To ywpikd tAaicro vo emAVIEL y1a T EENG TEPITTOGEL POPTIONG:
a) o @option tov kOuPov 6 ko 7 pue dvvaun Fy = 10 KN
B) T pdption tov kopPav 9 ko 10 pe Suvapn Fz =-20 KN
7) Ta @oéption tov koupov 6 kar 7 pe ddvapun Fx = 10 KN ko yia poprion tov
koppov 9 xar 10 pe ddvaun Fz = -20 KN,

Mo va ée1xfel n duvatotnta TOL TPOYPAPNATOS VA EMAVEL KAl il
ouvdLAGHO POPTICEWY, TO TUPASELYHE EWAUONKE KATA TNV EKTEAECT TOV
TPOYPUUNATOC KO Y1 ouvduaoud Ttov @opticeev o) kat B), ondte ta
AnOTEAECNATA TPOEKVYAY, OTMC AVUUEVETO, 1810 PE QUTA TN TEPITTOONS ¥).

AxoAovBoly ta apyeia dedopévov kol ATOTEAEGUATOV TTOL EYOUV TI§
ovouacies EX3 kot EX3 OUT.
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EXAMPLE 3 **¥*

0

10 .20000E+09 .80000E+08B
.0000E+00 .C000E+00 .0000E+00
.5000E+02 .0QQ00E+00 .0000E+00
.0000E+00 .5000E+02 .0000E+00
.5000E+02 .5000E+02 .00C0E+00
.1000E+02 .1000E+02 .4000E+02
.4000E+02 .1000E+02 .4000E+02
.4000E+02 .4000E+C2 .4000E+02
.1000E+402 .4000B+02 .4000E+02
.1000E+02 .2500E+02 .4000E+02
.4000E+02 .2500E+02 .4000E+02
1 5 .2000E-03 .1000E-04
2 6 .2000E-03 .1000E-04
4 7 .2000E-03 .1000E-04
3 8 .2000E-03 .1000E-04
5 6 .1000E-03 .4000E-04
7 8 .1000E-03 .4000E-04
5 S .1000E-03 .4000E-04
8 9 .1000E-03 .4000E-04
6 10 .1000E-03 .4000E-04
7 10 .1000E-03 .4000E-04
3
1 2
.1000E+02 .000QE+00 .0000E+00
.1000E+02 .0000E+00 .0000E+00
2 2
.0000E+00 .0COOE+00 -.2000E+0C2
.0000E+00 .0COOE+00 -.2000E+02
3 4
.1000E+02 .0COOE+0Q0Q0 .0OOOQE+00Q
.1000E+02 .0000E+00 .0000E+0Q0
.0000E+00 .O00O0OE+00 -.2000E+02
.0C00E+C0 .0000QE+0Q0 -.2000E+02

-126-

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 ) 0 0
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 i 1
1 1 1 1 1 1
.4000E-06 .1000E-01 -9000E+02
.4000E-06 .1000E-01 .9000E+02
.4000E-06 .1000E-01 .9000E+02
.4000E-06 .1000E-01 .9000E+02
.6000E-086 .1000E-01 .9000E+02
.6000E-06 .1000E-01 .9000E+02
.6000E-06 .1000E-01 .9000E+02
.6000E-06 .1000E-0C1 .9000E+02
.6000E-06 .1000E-01 .9000E+02
.6000E-06 .1000E-01 .9000E+02
.000E+00 .000E+00 .QOO0E+00
.000E+00 .000E+00 .0Q00QE+00
.000E+00 .00O0E+00 .OQ00E+0O
.000E+00 .000E+00 .O0CE+0QOQ
.000E+00 .0Q0OE+00 .000E+00Q
.000E+00 .0O0O0E+00 .QO0CE+00
.000E+00 .0O00E+00 .00OE+00
.000E+00 .0GCOE+00 .0OOE+00



EDUCATIONAL CCMPUTER PROGRAM
ACADEMIC YEAR 1995-1996

SPACE FRAME LINEAR ELASTIC ANALYSIS

(ARITUMETIC IS SINGLE PRECISION)

k%% EXAMPLE 3 **%*

10 JOINTS

10 MEMBERS)

JOINT AND MEMBER DATA ({

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS

1 .0G000E+00 .0000E+00 .0000CE+400 0 0 0 0 0 0
2 .5000E+02 .0000E+00 .QO00CE+00 0 0 0 0 0 0
3 .0000E+00 .5000E+02 .Q00CE+00 0 0 0 0 0 0
4 .5000E+02 .5000E+02 .CGOOOE+00 0 0 0 0 0 0
5 .1000E+02 .1000E+02 .4000E+02 1 1 1 1 1 1
6 .4000E+02 .1000E+02 .4000E+02 i 1l 1 1 1 1
7 .4000E+02 .4000E+02 .4000E+02 1 1 1 1 1 1
8 .1000E+02 .4000E+02 .4000E+02 1 1 1 1 1 1
9 .1000E+02 .2500E+02 .4000E+02 1 1 1l 1 1 1
10 .4000E+02 .2500E+02 .4000E+02 1 1 1 1 1 1
MBR.CONNECTION IAB-Z-AXIS IAB-Y-AXIS IAB-X-AXIS SECT.-AREA ANG-GAMMA
1 1 TO 5 .2000E-03 .1000E-04 .4000E-06 .1000E-01 .9000E+02
2 2 T0O 6 .2000E-03 .1000E-04 .4000E-06 .10C0E-01 .9000E+02
3 4 TO 7 .2000E-03 .1000E-04 .4000E-06 .1000E-01 .9000E+02
4 3 TO 8 .2000E-03 .1000E-04 .4000E-06 .1000E-01 .9000E+02
5 5 7T0 6 .1000E-03 .4000E-04 .6000E-06 .1000E-01 .9C00E+02
6 7 TO 8 .1000E-03 .4000E-04 .6000E-06 .1000E-01 .S000E+02
7 5 TO 9 .1000E-03 .4000E-04 .6000E-06 .1000E-01 .S000E+02
8 8 TO 9 .1000E-03 .4000E-04 .6000E-06 .1000E-01 .9000E+02
9 6 TO 10 .1000E-03 .4000E-04 .6000E-06 .1000E-01 .S000E+02
1 7 TG 10 .1000E-03 .4000E-04 .6000E-06 .1000E-01 .9000E+02
ELASTIC MODULUS = .2000E+09
SHEAR MODULUS = .8000E+08
THERE ARE 3 LOAD CASES
IN LOAD-SET 1 THERE ARE 2 LOADED JOINTS
L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
1 6 .1000E+02 .0000E+00 .0OO0COE+00 .000E+00 .0Q00E+00 .COOQOE+0O0
i 7 .1000E+02 .0000E+00 .0Q0O0E+00 .000E+00 .000E+00 .COOE+0QO
IN LOAD-SET 2 THERE ARE LOADED JOINTS
L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
2 9 .0000E+00 .0000E+00 -.2000E+02 .000E+00 .QOQOE+00 .0O00E+0QOC
2 10 .0000E+00 .0000E+00 -.2000E+0Q2 .000E+00 .0O0Q0E+00 .O0OQQE+00
IN LOAD-SET 3 THERE ARE 4 LOADED JOINTS
L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
3 6 .1000E+G2 .0QCOE+00 .0Q000E+0QOQ .000E+00 .O00E+00 .00CE+00
3 7 .1000E+02 .0000E+00 .0O0COE+0O0 .000E+0Q .000E+00 .000E+00
3 9 .0000E+00 .0OO000E+00 -.2000E+02 .000E+00 _.OOOE+C0 .OCOE+00
3 190 .0000E+00 .0OO0O0OE+00 -.2000E+02 .000E+00 .000E+00 .0Q00E+0QOQ

k%% EXAMPLE 3 **%

FIRST ORDER
DEGREE OF FREEDOM
WIDTH OF THE BAND
TERMS IN K-MATRIX
NO. OF LOAD CASES

SPACE

FRAME ANALYSIS

% un

36
36
1296
3
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L/S ND X-MOVEMENT Y-MOVEMENT Z-MOVEMENT

1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
110
2 1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
2 10
i1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 5
3 10

M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS

@320t ddh bk LWWWNDNNDE R

WNHRRNFEFWMRPWNRFRFWDREWNNPEWNDPE WD PR

.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.1540E+01
.1540E+01
.1540E+01
.1540E+01
.1555E+01
.1556E+01

.0000E+00
.000CE+00
.0000E+00
.0000E+00
.2481E-04

.2596E-04
.2504E-04

.2572E-04
.1443E-01

.1443E-01

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.1540E+01
.1540E+01
.1540E+01
.1540E+01
.1570E+01
.1541E+01

.0000E+0CO
.0000E+00
.Q000E+00Q
.0000E+00
.6672E-04
.1260E-03
.6579E-04
.1269E-03
.9683E-04
.9591E-04

.0000E+0Q0
.0000E+00
.0Q00E+00
.0000E+00
.2817E-04
.2722E-04
.2818E-04
L2722E-04
.4749E-06
.4797E-06

.000CE+00
.0000E+00
.0000E+00
.0000E+00
.9489E-04
.1532E-03
.3762E-04
.9972E-04
.9731E-04
.9543E-04

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.3850E+00
.3849%E+00
.3850E+00
.3849E+00
.6587E+00
.6588E+00

.C00CE+0Q
.0000E+00
.000CE+00
.0000E+00
.262%E-03
.2630E-03
.2630E-03
.2629E-03
.3838E+00
.3838E+00

.0000E+00
.0C00E+00
.0C000E+00
.0000E+00
.3852E+00
.3847E+00
.3847E+00
.3852E+00
.1043E+01
.2750E+00

R.X-AXIS

.000E+00
.000E+00
.000E+00
.000E+00
-.365E-01
.365E-01
~-.365E-01
.365E-01
.212E-05%
.212E-05

.C00E+0Q
.000E+0Q0
.000E+00
.000E+0CO
-.324E-01
-.324E-01
.324E-01
.324E-01
.576E-09
-.119E-08

.000E+00
.000E+00
.000E+00
.000E+00
-.68%E-01
.412E-02
-.412E-02
.689E-01
.212E-05
.212E-05

.6317E+01
.1110E+02
.4777E+01
.6320E+01
.1110E+02
.1741E+02
.6320E+01
.1110E+02
.1741E+02
.6321E+01
.1110E+02
.4TTEE+01
.5007E+01
.3384E+01
.1610E+01
.5006E+01
.3384E+01
.1610E+01
.4015E+01
.3693E+01
.3223E+00
.4015E+01
.3693E+01
.3221E+00

.1176E+03
.1958E+02
.9802E+02
.1176E+03
.1958E+02
L1372E+403
.1176E+03
.1958E+02
.1372E+03
.1176E+03
.1958E+02
.9800E+02
.6597E+02
.2358BE+02
.4239E+402
.6597E+02
.2358E+02
.8955E+02
.4868E+02
.3182E+02
.1686E+02
.4867E+02
.3182E+02
.1685E+02

.8115E+02
.3918E+02
L.4197E+02
.8114E+02
.3918E+02
.1203E+03
.B115E+02
.3918E+02
.1203E+03
.8114E+02
.3918E+02
.4196E+02
.6596E+02
.2358E+02
.8955E+02
.6596E+02
.235BE+02
.4238E+02
.4867E+02
.1182E+03
.1669E+03
.4867E+02
.1182E+03
.1669E+03
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.1007E+02
.3087E+01
.1316E+02
.1007E+02
.3087E+01
.6984E+01
.1007E+02
.3087E+01
.6983E+01
.1007E+02
.3087E+01
.1316E+02
.3213E+01
.1024E+01
.4238E+01
.3213E+01
.1024E+01
.2189E+01
.1070E+01
.1024E+01
.2094E+01
.1070E+01
.1024E+01
.2094E+01

R.Y-AXIS

.000E+00
.000E+00
.QG0E+00
.000E+00
-.917E-02
-.9217E-02
-.%17E-02
-.918E-02
-.917E-02
-.917E-02

.Q00E+00
.000E+00
.Q00E+00
.000E+00
-.177E-01
.177E-01
.177E-01
-.177E-01
-.177E-01
.177E-01

.000E+00
.000E+0Q0
.000E+00
.000E+00
-.269E-01
.851E-02
.852E-02
-.269E-01
-.269E-01
.852E-02

.1288E+02
.6174E+01
.1905E+02
.1288E+02
.6174E+01
L.6705E+01
.1288E+02
.6174E+01
.6704E+01
.1288E+02
.6174E+01
.1905E+02
.3214E+01
.1024E+01
.2190E+01
.3214E+01
.1024E+01
.4238E+01
.1070E+01
.1024E+01
.2094E+01
.1070E+01
-1024E+01
.2094E+01

R.Z-AXIS

.000E+00
.000E+00
.Q00E+00
.000E+00
.201E-02
.201E-02
.201E-02
.201E-02
.105E-06
.437E-07

.000E+00
.000E+0GOD
.000E+0CO
.000E+0Q0
.192E-02
.192E-02
.192E-02
.192E-02
.293E-07
.287E-07

.000E+00
.000E+00
.000E+00
.000E+00
.393E-02
.865E-04
.861E-04
.393E-02
.134E-06
.150E-07

TORQUE

.9547E-02
.1027E-01
.1981E-01
.9548E-02
.1027E-01
.7192E-03
.9547E-02
.1027E-01
.7204E-03
.9548E-02
.1027E-01
.1982E-01
.1168E+00
.2536E-07
.1168BE+00
.1168E+00
.1711E-07
.1168E+00
.7311E-05
.1588E-08
.7301E-05
.7302E-05
.5314E-08
.7302E-05



15E+01
S3E+01
08E+01
16E+01
93E+01
08E+01

X-FORCE

.4994E+01
.4995E+01
.4995E+01
.4995E+01
.1296E-01

.1000E+02
.1000E+02

.1125E-01
.5282E-05
.4607E-~-05

.3384E+01

.3384E+01

.3384E+01

.3384E+01
.2842E-06

.1004E-086
.8552E-07
.2190E-06
.3037E-06

g 1 -.40

9 2 -.36

9 3 -.77
io 1 -.40
10 2 -.36
10 3 -.77
L/8 ND

i1 -

1 2 -

i 3 -

i 4 -

i 5 -

1 6

17

1 8 -

i 9 -

110 -

2 1

2 2 -

2 3

2 4 -

2 5 -

2 6

2 7

2 8

2 9

2 10

[FSRRWS Iy VS VS I P I WU Y V% Iy F5 B OV
Wo-anidwbP

310

.2909E-06

.1611E+01
.8378E+01
.1610E+01
.8379E+01

.2282E-03
.9989E+01
.9989E+01
.8316E-04

.3879E-05

.3503E-05
*%% EXAMPLE 3 %%+

.4867E+02 -
.3182E+02
.8049E+02

.3182E+02
.8050E+02

Y -FORCE

.4229E+01
.4230E+01
.4230E+01
.4230E+01
.1040E-03
.3328E-03
.4973E-03
.6123E-03
.4673E-04
.4587E-03

.3693E+01
.3693E+01
.3693E+01
.3693E+01
.2384E-06
.4768E-06
.2384E-06
.2384E-06
.2384E-06
.2384E-06

.5370E+0C0
.7922E+01
.5367E+00
.7923E+401
.4829E-03
.3352E-03
.2170E-03
.3700E-03
.1999E-03
.7010E-04

.4868E+02 -
.1182E+03

.6950E+02 -
.4868E+02 -,

4868E+02

.1182E+03 -.
.6950E+02

Z-FORCE

.4394E+01
.4397E+01
.4398E+01
.4397E+01
.3883E-02
.6366E-03
.6368E-03
.4647E-03
.5018E-05
.3142E-05

.1000E+02
.1000E+02
.1000E+02
.1000E+02
.4768E-05
.6676E-05
.3815E-05
.9537E-06
.2000E+02
.2000E+02

.5604E+01
.1439E+02
.5603E+01
.1439E+02
.1638E-02
.3284E-02
.3284E-02
.4387E-03
.2000E+02
.2000E+02

.1070E+01
.1024E+01 -.
.4618E-01
.1070E+01 -.
1024E+01

.4581E-01 -

.764E+4+02
.764E+02
.764E+02
.764E+02
.153E-04
.420E-04
.153E-04
.381lE-05
.153E-04
.153E-04

.159E+02
.159E+02
.159E+02
.15%E+02
.114E-04
.420E-04
.000E+CO
.954EK-05
.000E+00
.229E-04

.605E+02
.923E+02
.605E+02
.923E+02
.210E-04
. 763E-05
.000E+QO0
.534E-04
.000E+00
.153E-04

.1070E+01
1024E+01
.4606E-01
1070E+01
.1024E+01
.4600E-01

.899E+02
.899E+02
.895E+02
.899E+02
.149E-04
.795E-05
.732E-05
.156E-04
.870E-08
.102E-07

.118E+02
.118E+02
.11BE+02
.118E+02
.153E-04
.571E-C5
.571E-05
.114E-04
.690E-08
.147E-07

.781lE+02
.102E+03
.781E+02
.102E+03
.187E-04
.796E-05
.156E-04
.414E-05
.418E-09
.178E-07

THE RESULTS BELOW ARE THE FOLLCWING LOAD SET COMBINATION

IOAD CASE 1 *
LOAD CASE 2 *
LOAD CASE

3 *

1.000
1.000

.000

JOINT X-MOVEMENT Y-MOVEMENT Z-MOVEMENT

Woo-Jgoand WP

10

.00C0E+0D
.QCO00E+00O
.0000E+0Q0
.GO000E+00
.1540E+01
.1540E+01
.1540E+01
.1540E+01
.1570E+01
.1541E+01

.0000E+00
.0000E+00
.0Q000E+00
.0000E+00
.948SE-04
.1532E-03
.3762E-04
.9972E-04
.9731E-04
.9543E-04

.0000E+Q0
.0000E+0Q0
.0000E+00
.0000E+00
.3852E+00
.3847E+00
.3847E+00
.3852E+00
.1043E+01
.2750E+00

R.X-AXIS

.000E+00
.Q00E+00
.000E+00
.000E+00
.689E-01
.412E-02
.412E-02
.689E-01
.212E-05
.212E-05

R.Y-AXIS

.000E+00
.000E+0Q
.000E+00
.000E+00
.269E-01
.851E-02
.852E-02
.269E-01
.269E-01
.852E-02

MEMBER AX.FORCE MAB-Z-ARXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS

-129-

.7307E-05
.7352E-08
. 7T298E-05
.7317E-05
.7352E-08
.7316E-05

MT.X-AXTIS MT.Y-AXIS MT.Z-AXIS

.337E+401
.337E+01
.337E+01
.337E+01
.690E-04
.381E-05
.215E-04
.155E-05
.124E-04
.255E-04

.104E+01
.104E+01
.104E+01
.104E+01
.358E-06
.954E-06
.596E-06
.1067E-05
.215E-05
.477E-06

.440E+01
.233E+01
.440E+01
.233E+01
.243E-04
.333E-04
.618E-06
.124E-04
.491E-04
.527E-04

R.Z-AXIS

.000E+0CO
.000E+0Q0
.000E+00
.000E+00
.393E-02
.865E-04
.861E-04
.393E-02
.134E-06
.150E-07

TORQUE



O -3 U WN

10

.4779E+01
.1742E+02
.1742E402
.4775E+01
.1623E+01
.1622E+01
.3221E+00
.3221E+00
.7708E+01
.7709E+01

.9802E+02
.1372E+03
.1372E+03
.9800E+02
.4239E+02
.8955E+02
.1686E+02
.1685E+02
.8049E+02
.8050E+02

.4197E+02
.1203E+03
.1203E+03
.4196E+02
.8955E+02
.4238E+02
.1669E+03
.1669E+03
.6950E+02
.6950E+02

.1316E+02
.6984E+01
.6983E+01
.1316E+02
.423BE+01
.2189E+01
.2084E+01
.2094E+01
.4623E-01
.4582E-01

.1905E+02
.6705E+01
.6704E+01
.1905E+02
.2189E+01
.4238E+01
.2094E+01
.2094E+01
.4601E-01
-.4598E-01

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX3.QUT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX3

BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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.1981E-01
.7192E-03
.7205E-03
.1982E-01
.1168E+00
.1168E+00
.7312E-05
.7297E-05
.7299E-05
.7324E-05



[Tapaderypa 4°
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1.0 T
2.0
2.0 f
30
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Y10 oxNpHu gaiveto Eva YopLlko rAaiclo og oyn kot katoyr. Ot kopfor
| ko 4 eivin opaipikeg apbpoocelg. Eve dniadn arayopetouy T1g HETAKIVIOELG
KUt touvg GEOVEC X, y KOl Z TOU YEVIKOU GUGTHUUTOC GUVIETAYREVOV,
EMTPENOLY TIC CTPOPEG TUPO AT AVTOUEG TOUG &ﬁoveg. Ot tonikoi GEOVES X,
Yme Zm TOV HEAGV Elval TETOL01 ©GTE T) Yovio ¥ Tov Euler va givat undev (0) yu
oha ta péAn. Emiong oha ta péAn arotelolviol omd oKLPOSEND PE PETPO
ehaotikdtntag E = 2,1.10" KN / m?, ko pétpo Swtpriceng G = 0,8.10° KN / m”.
Ta pgin arotedovvion anod 600 ouddec. H npadtn opdda nepthapfdver oia ta

HEAT) TQ RUPAAATAD TPOG TO ERINESO X, y KOl 1} SBEVTEPT} OPAdA, TU UTOAOLTA.

[Na v TpdTn onddo oL 1810TNTEG EivVaLL:
A =012 m’, I; =0,0004 m* Iy = 0,0036 m*, Iy = J = 0,001262 m*
Ma tnv debtepn opdda o1 181OTNTEG EivaL
A =008 m’, I, = 0,000267 m*, Iy = 0,001067 m*, Iy = J = 0,000733 m*
To rAaiclo B emAvBel y1a 800 TEPINTOOEL POPTICENG:
a) Doptian tov kopuPov 25, 26, 27, 28, 29, 30 onwg oTO CYTIHA.
B) ®oprion Tov kouPov 7, 13, 19, 25 drwg oto oynua.
AkoiovBolv 1o apyeia dedopévev kot ATOTEAETHATOV TOV RUPOVTOG

Tapadeiypatog mov £xovv t1g ovopacsies EX4 xar EX4.0UT.

-132-



**% EXAMPLE 4 ***

30

48

I

.21000E+08 .80000E+07
.3500E+01 .0000E+00 .0000E+00
.1750E+01 .30311E+01 .0Q000E+00
.1750E+01 .30311E+01 .OCOQQE+00
.3500E+01 .0000E+00 .0000E+00
.1750E+01 -.30311E+01 .Q000E+00
.1750E+01 -.30311E+01 .0OOO0O0E+00Q
.5000E+01 .0000E+00 .4000E+01
.2500E+01 .43301E+01 .4000E+01
.2500E+01 .43301E+01 .4000E+01
.5000E+01 .0000E+00 .4000E+01
.2500E+01 -.43301E+01 .4000E+01
.2500E+01 -,43301E+01 .4000E+01
.3500E+01 .0000E+00 .6000E+01
.1750E+01 .30311E+01 .6000E+01
.1750E+01 .30311E+0G1 .6000E+01
.3500E+01 .0000E+00 .6000E+01
.1750E+01 -.30311E+01 .6000E+01
.1750E+01 -.30311E+01 .6000E+01
.2000E+01 .0000E+00 .B000E+01
.1000E+01 .17321E+01 .8000E+01
.1000E+01 .17321E+01 .B8000E+01
.2000E+01 .0000E+00 .8000E+01
.1000E+01 -.17321E+0C1 .8000E+01
.1000E+01 -.17321E+01 .8000E+01
.1250E+01 .0000E+0CO .9000E+01
.6250E+00 .10825E+01 .9000E+01
.6250E+00 .10825E+01 .9000E+01
.1250E+01 .0000E+00 .9000E+01
.6250E+00 ~.10825E+01 .S000E+01
.6250E+00 -.,10825E+01 .9000E+01
1 7 .4000E-03 .3600E-02
2 8 .4000E-03 .3600E-02
3 9 .4000E-03 .3600E-02
4 190 .4000E-03 .3600E-02
5 11 .4000E-03 .3600E-02
6 12 .4000E-03 .3600E-02
7 8 .2670E-03 .1067E-02
8 9 .2670E-03 .1067E-02
9 10 .2670E-03 .1067E-02
0 11 .2670E-03 .1067E-02
1 12 .2670E-03 .1067E-02
7 12 .2670E-03 .1067E-02
7 13 .4000E-03 .3600E-02
8 14 .4000E-03 .3600E-02
) 15 .4000E-03 .3600E-02
10 16 .4000E-03 .3600E-02
11 17 .4000E-03 .3600E-02
12 18 .4000E-03 .3600E-02
13 14 .2670E-03 .1067E-02
14 15 .2670E-03 .1067E-02
15 16 .2670E-03 .1067E-02
is 17 .2670E-03 .1067E-02
17 18 .2670E-03 .1067E-02
13 18 .2670E-03 .1067E-02
i3 19 .4000E-03 .3600E-02
14 20 .4000E-03 .3600E-02
15 21 .4000E-03 .3600E-02
16 22 .4000E-03 .3600E-02
17 23 .4000E-03 .3600E-02
18 24 .4000E-03 .3600E-02
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FRPRPRHERPEPPRPPHEHEHEREERRERHEREREBREERPOO0O000O0
PHHEREPRPRHEMEMBPRHERRERRNRRRE PRSP HOO0OO00 0O

.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02

PHRHHEPRPHEPEFPHERPPRRERRERRPREPEEHRPOO0000O0O
FRRHERBEHRERRPRPRHEEREBPHE R PR REHPR OOROO R

.1200E+00
L1200E+400
.1200E+00
.1200E+00
.1200E+00
.1200E+00
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.B000E-01
.1200E+00
.1200E+00
.1200E+00C
.1200E+00C
.1200E+400
.1200E+00
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.1200E+00
.1200E+00
.1200E+00
.1200E400
.1200E+00
.1200E+00

PFRPRPHERERRPEPRPEPREPHEPRPRPBPRERREREEPHERREOOROON

PHPRPRHEPFRRPRERPRPRPRRRPREERERRERHEOOR OO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0
.0G00E+0O0
.0000E+00D
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0Q0
.0000E+00
.00C0E+00
.00C0E+0Q0
.0000E+00
.0000E+0QOQ
.0000E+0Q0D
.0000E+0Q0
.0000E+00



31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
18

25
26
27
28
29
30

13
19
25

19
20
21
22
23
19
15
20
21
22
23
24
25
26
27
28
29
25

20
21
22
23
24
24
25
26
27
28
29
30
26
27
28
29
30
30

OO0 OoO

oo OO0

.2670E-03
.2670E-03
.2670E-03
.2670E~03
.2670E-03
.2670E-03
.4000E-03
.4000E-03
.4000E-03
.4000E-03
.4000E-03
.4000E-03
.2670E-03
.2670E-03
.2670E-03
.2670E-03
.2670E-03
.2670E-03

-80
-80
-80
-80
-80
-80

[oNe ool

(= NelolalolNo

OO OO0

.1067E-02
.1067E-02
.1067E-02
.1067E-02
.1067E-02
.1067E-02
.3600E-02
.3600E-02
.3600E-02
.3600E-02
.3600E-02
.3600E-02
.1067E-02
.1067E-02
.1067E-02
.1067E-02
.1067E-02
.1067E-02

OO COO0O

Lon I e B o B e
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.7330E-03
-7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.7330E-03
.7330E-03
.7330E-03
.7330E-03
. 7330E-03
.7330E-03

COO0OOO0

e RaNale

.BO0CE-0O1
.8000E-0Q1
.8000E-01
.8000E-01
.B000E-01
.8000E-0C1
.1200E+00
.1200E+00
.1200E+0Q0
.1200E+00
.1200E+00
.1200E+00
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.8000E-01

.0000E+00
.0000E+00
.0000E+00
.0000E+00Q
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q
.0000E+00
.0000E+00
.0000E+00
.0000E+00



EDUCATIONAL COMPUTER PROGRAM
ACADEMIC YEAR 1955-1996

SPACE FRAME LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISICN)

*%% EXAMPLE 4 #***

JOINT AND MEMBER DATA (

30 JOINTS

48 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS

1 -.3500E+01 .000CE+00 .00O0O0E+00 0 0 0 1 1 1l
2 ~-.1750E+01 .3031E+01 .000CE+00 0 0 0 0 0 0
3 .1750E+01 .3031E+01 .0O00CE+00 0 0 0 0 0 0
4 .3500E+01 .00OOE+00 .0Q000E+00 0 0 0 1 1 1
5 .1750E+01 -.3031E+01 .0000E+00 0 0 0 0 0 0
6 -.1750E+01 -.3031E+01 .0000E+0Q0 0 0 0 0 0 0
7 -.5000E+01 .0Q000E+00 .4000E+01 1 i 1 1 1 1
8 -.2500E+01 .4330E+01 .4000E+01 1 1 1 1 1 1
9 .2500E+01 .4330E+01 .4000E+01 1 1 1 1 1 1
10 .5000E+01 .0O0CO0E+0C0 .4000E+01 1 1 1 1 1 1
11 .2500E+01 -.4330E+01 .4000E+01 1 1 1 1 1 1
12 -.2500E+01 -.4330E+01 .4000E+01 1 1 1l 1 1 1
13 -.3500E+01 .0000E+00 .6000E+0C1 1 1 1 1 1 1l
i4 -.1750E+01 .3031E+01 .6000E+0Q1 1 1 1 1 1 1
15 .1750E+01 .3031E+01 .6000E+0Q1 1 1 1 1 1 1
16 .3500E+01 .QQO0E+00 .6000E+0C1 1 1 1 1 1 1
17 .1750E+01 ~.3031E+01 .6000E+01 1 1 1 1 1 1
18 ~-.1750E+01 -.3031E+01 .6000E+01 1 1 1 1 1 1
19 -.2000E+01 .00CCE+00 .8000E+01 1 1 1 1 1 1
20 -.1000E+01 .1732E+01 .8000E+01 1 1 1 1 1 1
21 .1000E+01 .1732E+01 .BOOOE+0Q1 1 1 1 1 1 1
22 .2000E+01 .00CQOE+00 .B8000E+01 1 1 1 1 1 1
23 .1000E+01 -.1732E+01 .8000E+01 1 1 1 1 1 1
24 -.1000E+01 -.1732E+01 .8000E+01 1 1 1 1 1 1
25 -.1250E+01 .0000E+00 .9000E+01 1 1 1 1 1 1
26 -.6250E+00 .108Z2E+01 .S9000E+01 1 1 1 1 1 1
27 .6250E+00 .1082E+01 .9000E+01 1 1 1 1 1 1
28 .1250E+01 .000O0E+00 .9000E+01 1 1 1 1 1 1
29 .6250E+00 -.1082E+01 .9000E+01 1 1 1 1 1 1
30 -.6250E+00 -~.1082E+01 .9000E+01 1 1 1 1 1 1
MBR.CONNECTION IAB-Z-AXIS IAB-Y-AXTS IAB-X-AXIS SECT.-AREA ANG-GAMMA
1 1 TO 7 .4000E-03 .3600E-02 .1262E-02 .1200E+00 .OQ0O0E+00

2 2 TO 8 .4000E-03 .3600E-02 .1262E-02 .1200E+00 .0QOOOCQE+0CO

3 3 TO 9 .4000E-03 ,3600E-02 .1262E-02 .1200E+G0 .O000E+00

4 4 TO 10 .4000E-03 .3600E-02 .1262E-02 .1200E+00 .QOOOE+QO

5 5 TO 11 .4000E-03 .3600E-02 .1262E-02 .120CE+00 .0O000E+00

6 6 TO 12 .4000E-03 .3600E-02 .1262E-02 .1200E+00 .QO000E+00

7 7 TO 8 .2670E-03 .1067E-02 .7330E-03 .BOOOE-01 .OOO0QE+00

8 8 TO 9 .2670E-03 .1067E-02 .7330E-03 .8000E-01 .0QO0CE+0O0

g 9 T0 10 .2670E-03 .1067E-02 .733CE-03 .8000E-01 .Q000E+00
10 10 TO 11 .2670E-03 .1067E-02 .7330E-03 .8000E-01 .OCOQE+00
11 11 TO 12 .2670E-03 .1067E-02 .7330E-03 .BOOOE-Gl1 .0000E+00
12 7 TO 12 .2670E-03 .1067E-02 .7330E-03 .8000E-01 .000Q0E+00
13 7 TO 13 .4000E-03 .3600E-02 .1262E-02 .1200E+00 .COOO0OE+00
14 B8 TO 14 .4000E-03 .3600E-02 .1262E-02 .1200E+00 .COQOE+00
15 5 TO 15 .4000E-03 .3600E-02 .1262E-02 .1200E+00 .GOOO0OE+00
16 10 TO 16 .4000E-03 .3600E-02 .1262E-02 .1200E+00 .QCOQE+0Q0
17 11 TO 17 .4000E-03 .3600E-02 .1262E-02 .1200E+00 .COO0QE+00
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18
135
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

12
13
14
15
16
17
13
13
14
15
16
17
18
19
20
21
22
23
19
19
20
21
22
23
24
25
26
27
28
29
25

TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

18
14
15
16
17
i8
is
19
20
21
22
23
24
20
21
22
23
24
24
25
26
27
28
29
30
26
27
28
29
30
30

ELASTIC MODULUS =
SHEAR MODULUS =

.4000E-03 .3600E-02
.2670E-03 .1067E-02
.2670E-03 .10867E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-02
.4000E-03 .3600E-02
.4000E-03 .3600E-02
.4000E-03 .3600E-02
.4000E-03 .3600E-02
.4000E-03 .3600E-02
.4000E-03 .3600E-02
.2670E-03 .1087E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-02
.4000E-03 .3600E-02
.4000E-03 .3600E-02
.4000E-C03 .3600E-02
.4000E-03 .3600E-02
.4000E-03 .3600E-02
.4000E-03 .3600E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-02
.2670E-03 .1067E-0C2
.2670E-03 .1067E-0Q2
.2670E-03 .1067E-02
.2100E+08
.8000E+07

.1262E-02
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.1262E-02
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03
.7330E-03

.1200E+00
.8000E-01
.8000E~01
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.1200E+00
.1200E+00
.1200E+00
-1200E+00
.1200E+0GO
.1200E+00
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.1200E+00
.1200E+00
.1200E+00
.1200E+00
.1200E+00
.1200E+00
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.8000E-01
.8000E-01

.0000E+00
.0000E+00
.QC00E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0Q
.0000E+0CO
.0000E+0CO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00C
.0000E+00
.0000E+00D
.0000E+0QO
.0000E+0QCO
.0000E+00
.0000E+0QD
.0C00E+0Q0
.0000E+00
.000CE+00
.0000E+00

THERE ARE 2 LOAD CASES

IN LOAD-SET 1 THERE ARE 6

L/S ND X-FORCE Y-FORCE
1 2% .0000E+0C .O0000E+0Q0
1 26 .0000E+00 .0000E+00
127 .0000E+00 .0000E+00
1 28 .0000E+00 .0O0CCCE+00
1 29 .0000E+00 .00O0CQE+00
1 30 .0Q000E+00 .O0O00E+00O
IN LOAD-SET 2 THERE ARE 4

L/S ND X-FORCE Y-FORCE
2 7 .2500E+02 .000O0E+0O
2 13 .2500E+02 .000O0E+0O
2 19 .2500E+02 .0000E+00
2 .2500E+02 .QO0QOE+00

25

**% EXAMPLE 4 ***

FIRST ORDER SPACE

DEGREE OF FREEDOM

TERMS IN K-MATRIX

WIDTH OF THE BAND =

NO. OF LOAD CASES

LOADED JOINTS

MT.X-AXIS MT.Y-AXIS
.000E+0Q0
.00CE+00
.000E+00
.000E+00
.000E+00
.000E+00

LO

Z-FORCE
.8000E+02 .0C0E+0Q0Q
.8000E+02 .0C0E+0QOQ
.8000E+02 .C00E+0Q
.8000E+02 .00CE+0O
.8000E+02 .000E+00Q
.8000E+02 .000E+00
ADED JOINTS

Z-FORCE MT.X-AXIS
.0000E+00 .0C0E+0O0
.0000E+00 .000E+0Q0Q
.0000E+00 .000E+0O
.0000E+00 .000E+00
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MT.Y-AXIS

.000E+0OC
.Q00E+Q0
.000E+00
.000E+00

MT.Z-AXTIS
.0QCE+QOQ
.000E+0C0O

.Q00E+00
.000E+0Q0
.000E+0C
.000E+00

MT.Z-AXIS

.000E+00
.000E+00
.000E+00
.000E+00



L/S ND X-MOVEMENT Y-MOVEMENT Z-MOVEMENT

FERPRRRERRPREPRPRPRREBERREBPERERERRERRHB BB

NN BDDDODNNNDRODNNDNNDMONDDNDNBDNDNNNDNNODNND

W00k WM

.0000E+0Q0
.C000E+QQO
.0000E+0O
.0000E+00
.0000E+00
.0000E+00
.2568E-03
.1153E-03
.1152E-03
.2567E-03
.1152E-03
.1153E-03
.3093E-04
.1386E-04
.1379E-04
.3083E-04
.1376E-04
.1388E-04
.8218E-06
.5444E-05
.5531E-05
.7158E-06
.5548E-05
.5427E-05
.2092E-04
.2046E-04
.2056E-04
.2103E-04
.2057E-04
.2045E-04

.0000E+0Q0Q
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+0Q0
.1380E-01
.1292E-01
.1291E-01
.1296E-01
.1291E-01
.1292E-01
.1798E-01
.1713E-01
.1712E-01
.1669E-01
.1713E-01
.1713E-01
.1997E-01
.1810E-01
.1909E-01
.1875E-01
.1910E-01
.1910E-01
.2040E-01
.1953E-01
.1952E-01
.1931E-01
.1952E-01

.0000E+00
.0000E+00
.0000E+0QO0
.Q000E+00
.0000E+00
.0000BE+00
.3161E-07
.1847E-03
.1847E-03
.2251E-08
.1847E-03
.1847E-03
.3571E-07
.2198E-04
.2197E-04
.6258E-08
.2194E-04
.2192E-04
.3283E-07
.1587E-04
.1588E-04
.1303E-07
.1591E-04
.1552E-04
.2926E-07
.4768E-04
.4769E-04
.1620E-07
.4773E-04
.4774E-04

.0000E+0Q0Q
.0000E+00
.0000E+00
.Q000E+Q0
.0000E+0Q
.0000E+00
.7868E-06
.4800E-03
.3630E-04
.2873E-05
.4017E-04
.4797E-03
.1548E-06
.4603E-03
.2612E-03
.3071E-05
.2567E-03
.4550E~-03
.373BE-06
.5026E-03
.1897E-03
.2946E-05
.1852E-03
.5005E-03
.8289E-06
.4985E-03
.1348E-03
.2546E-05
.1307E-03

.0000E+00
.0000E+00
.0000E+0O
.0000E+00
.0000E+00
.0000E+00
.2461E-03
.2350E-03
.2350E-03
.2460E-03
.2350E-03
.2350E-03
.5307E-03
.4976E-03
.4976E-03
.5307E-03
.4976E-03
.4976E-03
.6786E-03
.6579E-03
.6579E-03
.6786E-03
.6579E-03
.6579E-03
.7547E-03
.7449E-03
.7449E-03
.7546E-03
.7443E-03
.7449E-03

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.5156E-02
.2345E-02
.2466E-02
.4883E-02
.2465E-02
.2346E-02
.2003E-02
.8163E-03
.7405E-03
.2095E-02
.7403E-03
.8164E-03
.4801E-03
.1688E-03
.8960E-04
.5628E-03
.8969E-04
.1687E-03
.1404E-03
.2523E-04
.1957E-04
.1461E-03
.1946E-04

-137-

R.X-AXIS

.875E-08
.000E+00
.000E+0QQO
.106E-08
.000E+00C
.000E+00
.186E-08
.426E-04
.426E~-04
.799E-09
.426E-04
.426E-04
.112E-08
.951E-04
.951E-04
.224E-09
.951E-04
.951E-04
.266E-09
.452E-04
.452E-04
.904E-09
.452E-04
.452E-04
.193E-09
.607E-04
.607E-04
.888E-09
.607E-04
.607E-04

.740E-07
.000E+00
.000E+0QO0
.762E-06
.000E+00
.000E+00
.458E-07
.68B0E-03
.814E-03
.138E-086
.813E-03
.681E-03
.178E-07
.285E-03
.270E-03
L.977E-07
.270E-03
.285E-03
.573E-07
.172E-03
.220E-04
.167E-07
.219E-04
L172E-03
.747E-07
.125E-03
.263E-04
.412E-07
.263E-04

R.Y-AXTIS

.156E-03
.000E+00
.000E+00
.156E-03
.000E+00D
.000E+00
.829E-04
.195E-04
.195E-04
.829E-04
.195E-04
.195E-04
.106E-03
.477E-04
.47TE-04
.106E-03
.477E-04
.477E-04
.357E-04
.199E-04
.195E-04
.357E-04
.199E-04
.199E-04
.S25E-04
.298E-04
.298E-04
.525E-04
.298E-04
.298E-04

.385E-02
.000E+00C
.000E+0Q0
.367E-02
.000E+00
.000E+0Q0
.265E-02
.194E-02
.201E-02
.239E-02
.201E-02
.194E-02
.148E-02
.789E-03
.933E-03
.138E-02
.933E-03
.789E-03
.564E-03
.225E-03
.389E-03
.670E-03
.389E-03
.225E-03
.367E-03
.748E-04
.152E-03
.469E-03
.152E-03

R.Z2-AXTS

.472E-08
.000E+0QQ
.000E+0Q0Q
.407E-08
.000E+0Q0C
.000E+00
.214E-08
.249E-05
.249E-05
.417E-08
.249E-05
.249E-05
.275E-08
.479E-05
.479E-05
.480E-08
.479E-05
L479E-05
.470E-08
.791E-06
.782E-06
.516E-08
-791E-06
.782E-06
.473E-08
.111E-04
.111E-04
.488E-08
.111E-04
L111E-04

.449E-06
.000E+00
.D00E+00
.515E-06
.000E+00
.000E+0Q0
.404E-06
.532E-04
.849E-04
.281E-06
.856E-04
.525E-04
.454E-06
.539E-03
.257E-03
.301E-086
.256E-03
.538E-03
.656E-06
.392E-03
.280E-04
.566E-086
.291E-04
.390E-03
.750E-06
.444F-03
.276E-03
.710E-06
.278E-03
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.1953E-01

-.4959E-03

.2510E-04

M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS

YOOI WbWNDDRHR
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.8273E+02
.9962E+01
.8474E+02
.4357E+02
.8474E+02
.3189E+02
.8273E+02
.1245E+02
.8474E+02
.3188E+02
.8474E+02
.4358E+02
.7752E+02
.7717E+01
.7745E+02
.4508E+Q1
LTT52E+02
.2041E+01
LTTS52E402
.2040E+01
.7745E+02
.4507E+01
.7752E+02
.7717E+01
.9290E+02
.1189E+02
.9581E+02
.5143E+02
.9581E+02
.4025E+402
.9290E+02
.1002E+02
.9581E+02
.4024E+02
.9581E+02
.5144E+02
.1322E+02
.123BE+02
.1327E+402
.3977B+401
.1322E+02
L.4287E+01
L1322E+402
L428B5E+01
L1327E+02
.3983E+01
.1322E+02
.1238E+02
.1011E+03
.2312E+02
.1036E+03
.A4957E+02
.1036E+03
.3380E+02
.1011E+03
.8471E+01
.1036E+03
.3379E+02

.7128E-11
.2980E-10
.1055E-02
.2669E+02
.9832E-03
.2590E+02
.9488E-12
.3397E-09
.89412E-03
.2591E+02
.1164E-02
.2670E+02
.4622E-01
.1226E+01
.5588E-02
.7431E+00
.5180E-01
.4713E+00
.4621E-01
.2794E+00
.5588E-02
.4335E+00
.4621E-01
.1227E+01
.3538E-04
.38B54E-03
.9343E-01
.9400E+01
.9344E-01
.9996E+01
.8261E-05
.3065E-02
.9345E-01
.1000E+02
.9338E-01
.9400E+01
.2578E-01
.9215E+00
.1535E-01
.4824E+01
.4112FE-01
.3020E+01
L.2577E-01
.2202E+01
.1536E-01
.3920E+01
.2576E-01
.9208E+400
.4458E-05
.1539E-02
.4282E-01
.1556E+01
.4281E-01
.3112E+01
.2376E-05
.2564E-02
.4282E-01
.3117E+01

.2892E-04
.5028E-03
.1850E-01
.2182E+02
.1856E-01
.2089E+02
.1111E-05
.2621E-02
.1860E-01
.2090B+02
.1842E-01
.2182E+02
.5180E-01
.1108E+01
.5583E-02
.4334E+00
.4621E-01
.2B03E+00
.5179E-01
.4707E+00
.5582E-02
.7431E+00
.5180E-01
.1108E+01
.4185E-04
.2446E-03
.9427E-01
.1175E+02
.9429E-01
.1215E+02
.1123E-04
.3363E-02
.9429E-01
.1216E+02
.9420E-01
.1175E+02
.4113E-01
.8045E+00
.1535E-01
.3919E+01
.2577E-01
.2199E+01
.4112E-01
.3023E+01
.1533E-01
.4825E+01
.4111E-01
.8055E+00
.1689E-04
.2141E-02
.6040E-01
.4471E+01
.6033%E-01
.6125E+01
.4562E-05
.4067E-02
.6040E-01
.6132E+01

=138~

-.125E-03 .748E-04
MBA-Y-AXIS
.B658E-08 .B463E+01
.2143E-04 .4244E+02
.8766E+01 -.1042E+02
.1059E+03 .5063E+02
.8766E+01 -.1042E+02
.1105E+03 -.5011E+02
.8791E-06 -.B463E+01
.2524E-04 -.4519E+02
.8765E+01 -.1042E+02
.1105E+03 -.5010E+02
.8766E+01 -.1042E+02
.1059E+03 .5064E+02
.5595E+00 -.5501E-01
L1205E+02 .3605E+01
.1750E+00 -.1751E+00
.2693E+02 .2749E+02
.5503E-01 -.5596E+00
.3056E+01 .1110E+02
.5596E+00 -.5506E-01
.1110E+402 -.3064E+01
.1752E+00 -.1750E+00
.2749F+402 -.2694E+02
.5595E+00 -.5511E-01
.1205E+02 .3605E+01
.9091E+01 -.7718E+01
.2984E+02 -.4065E+02
.1050E+02 -.6897E+01
.3772E+02 - .1788E+02
.1050E+02 -.6897E+01
.3630E+02 ,2459E+02
.9091E+01 -.7718E+01
.3423E+02 .2718E+02
.1050E+02 -.6897E+01
.3629E+02 .2459E+02
.1050E+02 -~.6897E+01
.3773E+02 -.1788E+02
.9664E+00 -.4589E+00
.7848E+01 .2443E+00
.6104E+00 -.6104E+00
.1507E+02 .1691E+02
.4589E400 -.9664E+00
.1079E+00 .5719E+01
.9664E+00 -.4589E+00
.5725E+01 .1008E+00
.610SE+00 -.6103E+0Q0
.1691E+02 -.1507E+02
.9664E+00 -.458B9E+00
.7850E+01 .2447E+00
.6744E+01 .2515E+01
.3147E+02 -.2409E+02
.6366E+01 .2912E+01
.1032E+02 -.126%E+02
.6366E+01 .2912E+01
.1564E+02 ,1380E+02
.6744E+01 .2515E+01
.2074E+02 .2191E+02
.6366E+01 .2912E+01
.1564E+02 .1379E+02

-.443E-03
TORQUE

.3752E-11
.1210E-09
.1871E-02
.1232E+01
.1888E-02
.9155E+00
.8728E-12
.3363E-09
.1874E-02
.9143E+00
.1881E-02
.1230E+01
.3941E-01
.3173E+00
.5515E-05
.1752E+401
.3941E-01
.8517E-01
.3940E-01
.8505E-01
.3490E-05
.1752E+01
.3940E-01
.3168E+00
.1741E-06
.3151E-03
.1198E-01
.3513E+01
.1200E-01
.2695E+01
.4507E-05
.3378E-04
.1199E-01
.2695E+01
.1198E-01
.3512E+01
.4422E-02
.7677E+00
.9962E-06
.9303E+00
.4427E-02
.4161E+00
.4421E-02
.4162E+00
.1669E-05
.9301E+00
.4421E-02
.767T2E+00
.4223E-05
.7483E-03
.2023E-01
.5689E+00
.2023E-01
.7867E-01
.2829E-05
.6592E-03
.2023E-01
.7971E-01
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.1036E+03

.4958E+02

.8936E+01
.3528E+01
.9219E+01
.6195E+00
.8936E+01
.8237E+01
.8936E+01
.8235E+01
.9219E+01
.6275E+00
.8936E+01
.3527E+01
.9634E+02
.2708E+02
L9787E+02

.3384E+02

.9787E+02
.2121E+02
.9634E+02

.1659E+01

.9787E+02
.2121E+02
.9787E+02

.3384E+02

.5584E+02
.1011E+02
.5513E+02
.1515E+02
.5584E+02

.1262E+02

.5584E+02

.1261E+02

.5513E+02
.1515E+02
.5584E+02
.1010E+02

X-FORCE

.4280E-01
.1559E+01
.1080E+00
.6306E+01
.4418E-02
.6865E+01
.1036E+00
.2974E+01
.1080E+00
.3138E+01
.4330E-02
.4514E+01
.1080E+00
.6305E+01
.9076E-05
.9413E-04
.1725E+00
L 2724E+00
.1725E+00
.7050E+01
.8758E-05
.2031E-02
.1725E+00
.7052E+01
.1725E+00
.2727E+00
.4050E+00
L1771E+02
.9999E-01
.1332E+02
.3050E+00
.3933E+00
.4050E+00
.2882E+01
.9993E-01
.6855E+01
.4050E+00
.1771E+02

Y-FORCE

.2719E+02
.1278E+02
.1278E+02
L2719E+02
.1278E+02
.1278E+02
.2670E-04
.7629E-05
.3815E-05
.1144E-04
.0000E+00
.1717E-04
.8392E-04
.38B15E-05
.2670E-04
.1221E-03
.7629E-05
.1144F-04
.1907E-04
.2861E-04
.7248E-04

.6771LE-05
.2212E+02
.2212E+02
.2602E-06
L.2212E+02
.2212E+402
.3782E-086
.7629E-05
.2289E-04
.1509E-04
.1144E-04
.3815E-05
.9108E-06
.2289E-04
.3433E-04
.3346E-04
.2289E-04
.4959E-04
.3716E-06
.2670E-04
.6485E-04

.6036E-01
.4476E+01
.1036E+00
.4114E+01
.4402E-02
.4512E+01
.1080E+00O
.3134E+01
.1036E+00
.28978E+01
.4431E-02
.6866E+01
.1036E+00
.4113E+01
.8078E~-05
.4766E-03
.2471E+00
.4510E+00
.2471E+00
.1128E+02
.1090E-04
.3815E-02
.2471E+00
.1128E+02
.2471E+00
.4518E+00
.3050E+00
.1374E+02
.9996E-01
.6856E+01
.4050E+00
.287%E+01
.3050E+00
.3973E+00
.1000E+00
.1332E+02
.3050E+00
.1373E+02

Z~FORCE

.6366E+01
.1033E+02
.8423E+0Q0
.137CE+01
.4460E+0G0
.1012E+02
.2111E+00
.5328E+00
.8423E+00
.3051E+01
.4461E+00
L1379E+402
.8423E+00
.1L372E+01
L3312E+01
.2167E+02
.3263E+01
.478%E+01
.3263E+01
.6735E+01
L3312E+01
.1768E+02
.3263E+01
.6731E+01
.3283E+01
.4789E+01
L1371E+01
.6957E+00
.1069E+01
.1034E+02
.9191E+00
.2008E+01
.1371E+01
.4495E+01
.1069E+01
.1312E+02
.1371E+401
.6953E+00

]
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L2912E+01

.1265E+02
.2111E+00
.5757E+01
.4460E+00
.1379E+02
.8423E+00
.3046E+01
.2111E+00
.5264E+00
.4460E+00
.1012E+02
.2111E+00
.5758E+01
.1284E+01
.2241E+01
.1038E+01
.9213E+01

.1038E+01
.7118E+01

.1284E+01

.6618E+01
.1038E+01

.7115E+01
.1038E+01
L921784+01
.9191E+400
.B406E+01
.1069E+01
.1313E+02
.1371E+01
.4492E+01
L9192E+00

.2004E+01
.1069E+01

.1034E+02

.9191E+00
.8409E+01

.2023E-01
.5677E+00
.2612E-01
.6097E+00
.1882E-05
.5675E+00
.2612E-01
.6822E+00
.2612E-01
.6822E+00
.1177E-05
.5675E+00
.2612E-01
.6092E+00
.1786E-06
.6918E-03
.7094E-01
.8575E+400
.7093E-01
.6020E+00
.1932E-05
.6490E-03
.7094E-01
.6028E+00
.7093E-01
.8566E+00
.5035E-01
.8932E+00
.3687E-05
.7084E+00
.5035E-01
.1226E+01
.5035E-01
.1226E+01
.2514E-05
.7084E+00
.5035E-01
.8926E+00

MT.X-AXIS MT.Y-AXIS MT.Z-AXIS

.7815E+02
.8092E+02
.8092E+02
.7815E+02
.8092E+02
.8092E+02
.1526E-04
.1526E-04
.3052E-04
.3052E-04
.6104E-04
.6104E~-04
.3815E-04
.2289E-04
.6866E-04
.9918E-04
.8392E-04
.7628E-05
.3815E-04
.8392E-04
.6104E-04

-139-

.536E-11
.759E+01
.759E+01
.582E-12
.75%E+01
.759E+01
.744E-07
.954E-0¢6
.191E-05
.357E-06
.000E+00
.381E-05
.397E-06
.811E-05
.668E-05
.157E-05
.811E-05
.811E-05
.211E-05
.355E-04
.858E-05

.866E-08
.438E+01
.438E+01
.879E-06
.438E+01
.438E+01
.954E-06
.477E-06
.954E-06
L191E-05
477806
.954E-06
.143E-05
.238E-06
.167E-05
.954E-06
.286E-05
.310E-05
.665F-04
.751E-05
.107E-05

.602E-11
.212E-02
.211E-02
.115E-11
.208E-02
.217E-02
.723E-07
.149E-06
.186E-06
.341E-06
.149E-06
.589E-06
.190E-06
.138E-06
.132E-05
.608E-06
.765E-06
.124E-05
.527E-06
.185E-05
.152E-05
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.2365E-03

.8392E-04

.B774E-04
.1207E-04

.2670E-04

.6104E-04

.8392E-04

.3815E-04

.1526E-04

.1280E+02
.1934E+02
.2149E+02
.5533E+01
.2149E+02
.1934E+02

.2500E+02
.1453E-02

.2441E-03
.5610E-03

.1389E-02
.1148E-02
.2500E+02
.1087E-02
.2053E-02

.9274E-03
.2224E-02

.3389E-02
.2500E+02

.1196E-01

.2945E-02

.6876E-03
.5463E-02

.3134E-02
.2500E+02
.5627E-03

.8584E-02

.2524E-02
.6298E-02
.2310E-02

.3825E-05
.3433E-04
.1411E-03
.1144E-04
.1550E-04
.5722E-04
.7629E-05
.1604E-04
.1507E-04

.1177E-03
.1078E+02
.1532E+02
.6135E-03
.1531E+02
.1078E+02
.6174E-04
.3834E-03
.5903E-03
.4349E-03
.2594E-03
.4215E-03
.9402E-04
.1450E-03
.6714E-03
.7890E-03
.1053E-02
.8240E-03
.1712E-02
.1369E-02
.1717E-02
.1467E-02
.2856E-03
.1398E-02
.1330E-03
.3345E-02
.2508E-03
.2216E-02
.4093E-02
.1605E-03

.9155E-04
.6104E-04
.1526E-03
.8000E+02
.8000E+02
.8000E+02
.BOOOE+02
.8000E+02
.8000E+02

.5839E+01
.5366E+02
.4306E+02
.1537E+02
.4305E+02
.5367E+02
.2222E-03
.4387E-03
.2213E-03
.1564E-03
.2022E-03
.6218E-03
.1970E-02
.1564E-03
.4215E-03
.2535E-02
.1520E-02
.5455E-03
.1097E-02
.2542E-02
.1154E-02
.2983E-02
.1717E-03
.1150E-02
.6533E-03
.1997E-02
.4050E-03
.4209E-03
.1087E-03
.6127E-03

.703E-05
.269E-04
.141E-04
.799E-05
.270E-04
.107E-04
.125E-04
.194E-04
.399E-05

.146E-10
.790E+02
.834E+02
.436E-09
.834E+02
.790E+02
.137E-05
.420E-04
.114E-04
.401E-05
.000E+0QO
.343E-04
.397E-05
.811E-04
.715E-04
.664E-05
.763E-04
.324E-04
-511E-05
.122E-03
.334E-04
.333E-04
.639E-04
.269E-04
.253E-04
.132E-03
.194E-03
.620E-05
.872E-04
.610E-04

.482E-04
.381E-05
.596E-06
.162E-04
.989E-05
.138E-04
.834E-06
.954E-06
.548E-05

.214E-04
.750E+02
.765E+02
.252E-04
.765E+02
.750E+02
.381E-05
.963E-04
.200E-04
.187E-03
.153E-04
.734E-04
.992E-04
.358E-04
.525E-05
.183E-03
.210E-04
.377E-04
.113E-02
.625E-04
.10%E-03
.28B6E-03
.316E-03
.174E-03
.851E-03
.820E-04
.103E-04
.615E-03
.117E-03
.715E-04

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX4.QUT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX4
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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.676E-06
L422E-05
.160E-06
.119E-05
.216E~-06
.417E-06
.218E-05
.148E-05
.586E-07

.124E-09
L.B822E+01
.824E+01
.196E~09
.824E+01
.822E+01
.981E-07
.105E-04
.000E+00
.152E-0Q5
.114E-04
.286E-05
.154E-04
.954E-05
.417E-05
.252E-04
.143E-05
.132E-04
.142E-04
.105E-03
.126E-03
.395E-04
.753E-04
.700E-04
.896E-04
.103E-03
.720E-04
.231E-04
.577E-04
.162E-04



Mapadzsiypa 5°

210 oy npa paivetal 1o yopikd TANICI0 6€ aEOVOUETPIKO.

Ouvoppor 1, 5, 7, |1 eivan RaKTOOELG,

IMa to vAkd éxoupe to pérpo ehactikétntag E = 2,1.107 KN kot to
pétpo Sdtunong G =0,945.10" KN / m%

Ta pérn 1, 4. 7 xan 10 éxovv epPadd Swuroung A = 0,15 m*,

O\ porég adpiverag toug sivon: I, =0,003125 m*

Iy=0,001125 m*
O dsixtn¢ uvrictaong os otpéyn eivan: J = Iy =0,002817 m*

To péAn 2. 3, 8 kar 9 £xovv epfadd Sratopric A =0,18 m’
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Ot ponég adpaverdg tovg eivan: I =0,0054 m*
Iy = 0,00135 m*
O éeiktng avrictaong oe otpéyn sivar, J = I = 0,003708 m*
To pérn 5 kon 6 £xouvv epPado diatopnc A = 0,125 m?.
O ponéc adpaveldc Toug sivar: I = 0,002604 m*
Iy = 0,000651 m*
O Ssiktnc avrictaong oe atpéyn eivar J =[x =0,001789 m*.
To ywpwd mioicw Bu emAvbei vy tnv ewwowlduevn mnepintoon
@opTIoNG. dNAadn i edpTioT Tov kOuPBov 6 pe dvvaun Fy = -100 KN.
AxolovBolv ta apyeic SeSOUEVOV KOl OTOTEAECHATAOV MOV £XO0UV TIG
ovopacieg EXS xat EX5.0OUT.
To arotedéopata TOL MOPOVIOC MAPASEIYHOTOG £Youvv cuykpldel pe
avtd mov vdpyouv oto PBifiio tov K. Hirschfeld [4] onov ypnoponowmfnke n

néBodog twv duvdpewy kat evpédnoay oe moAd koAl cuppovia petagl toug.
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*% EXAMPLE 5 ***

11

L

AR OO-IARONLEWNFHFOWRSINM S W

10 .21000E+08 .94500E+07
.0000E+00 .0000E+00 .0000E+00
.0000E+00 .4000E+01 .0000E+00
.2500E+01 .4000E+01 .0000E+00
.5000E+401 .4000E+01 .0000E+00
.5000E+01 .0000E+00 .0000E+00
.2500E+01 .4000E+01 .2500E+01
.0000E+00 .0000E+00 .5000E+01
.0000E+00 .4000E+01 .5000E+01
.2500E+01 .4000E+01 .5000E+01
.5000E+01 .4000E+01 .5000E+01
.5000E+01 .0000E+00 .5000E+01
1 2 .3125E-02 .1125E-02

2 3 .5400E-02 .1350E-02

3 4 .5400E-02 .1350E-02

4 5 .3125E-02 .1125E-02

3 6 .2604E-02 .6510E-03

6 9 .2604E-02 .6510E~-03

7 8 .3125E-02 .1125E-02

B 9 .5400E-02 .1350E~02

9 10 .5400E-02 .1350E-02
10 11 .3125E-02 .1125E-02
1

.0000E+0QC
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.2817E-02
.3708E-02
.3708E-02
.2817E-02
.1789E-02
.1789E-02
.2817E-02
.3708E-02
.3708E-02
.2817E-02

.0000E+00

OHFRMHOROKRKRDOD
ORFHHOROHMHKPQO

.1500E+00
.1800E+00
.1800E+00
.1500E+00
.1250E+00
.1250E+0C0
.1500E+00

*

1800E+00

.1800E+00

1500E+00

.0000E+00

OHKFPEMROMROHKRKRO

CHEFEORORKMMFO

.0000E+0Q0
.0000E+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
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JOINT AND MEMBER DATA (

11 JOINTS

10 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS
1 .0000E+00 .0000E+00 .0000E+00 0 0 0 0 0 0
2 .0000E+00 .4000E+01 .0000E+00 1 1 1 1 1 1
3 .2500E+01 .4000E+01 .0000E+00 1 1 1 1 1 1
4 .5000E+01 .4000E+01 .0O0O00E+0O 1 1 1 1 1 1
5 .5000E+01 .0000E+00 .0OO00CE+00O 0 0 0 0 0 0
6 .2500E+01 .4000E+01 .2500E+01 1 1 1 1 1 1
7 .0000E+00 .0000E+00 .5000E+01 0 0 0 0 0 0
B .0000E+00 .4000E+01 .5000E+01. 1 1 1 1 1 1
9 .2500E+01 .4000E+01 .5000E+01 1 1 1 1 1 1

i0 .5000E+01 .4000E+01 .5000E+01 1 1 1 1 1 1

11 .5000E+01 .0O00O0E+00 .S5000E+01 0 0 0 0 0 0

MBR.CONNECTION IAB~Z-AXIS IAB-Y-AXIS IAB-X-AXIS SECT.-AREA ANG-GAMMA

1 1 TO 2 +3125E-02 ,1125E-02 .2817E-02 .1500E+00 .00QO0OE+00
2 2 TO 3 .5400E-02 .1350E-02 .3708E-02 .1800E+00 .0000E+00
3 3 T0 4 .5400E-02 .1350E-02 .3708E-02 .1800E+00 .0O0QOQE+00
4 4 TO 5 .3125E-02 .1125E-02 .2817E-02 .1500E+00 .0000E+0QO0
5 3 TO 6 .2604E-02 .6510E-03 .1789E-02 .1250E+00 .0000E+00
6 6 TO 9 .2604E-02 .6510E-03 .178B9E-02 .1250E+00 .0000E+00
7 17 TO 8 .3125E~-02 .1125E-02 .2817E-~02 .1500E+00 .0000E+0O0
8 8 TO 9 .5400E-02 .1350E-02 .3708E-02 .1B800E+00 .000CE+00
9 9 TO 10 .5400E-02 .1350E-02 .3708E-02 .1800E+00 .OQOOE+00
10 10 TC0 11 .3125E-02 .1125E-02 .2817E-02 .1500E+00 .0000E+00
ELASTIC MODULUS = .2100E+08
SHEAR MODULUS = .9450E+07

THERE ARE 1 LOAD CASES

IN LOAD-SET 1 THERE ARE 1 LOADED JOINTS

L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT,.Z-AXIS
1 6 .0000E+00 -.1000E+03 .000CE+00 .000E+00 .O0QOE+00 .000E+0O0

*k% EXAMPLE 5 ***

FIRST ORDER SPACE FRAME ANALYSIS

DEGREE OF FREEDOM = 42

WIDTH OF THE BAND = 24

TERMS IN K-MATRIX = 1008

NG. OF LOAD CASES = 1

L/S ND X-MOVEMENT Y-MOVEMENT Z-MOVEMENT R.X-AXIS R.Y-AXIS R.Z-AXIS
11 .0000E+00 .0000E+00 .0000E+00 .000E+00 .OO0OE+00 .000E+0O
1 2 .4562E-05 -.3175E-04 .5667E-03 .758E-03 .292E-03 -.283E-03
1 3 .7063E-11 -.6720E-03 .B016E-05 .16BE-02 ~.120E~09 .245E-12
1 4 -.4562E-05 -.3175E-04 .5667E-03 .758E-03 -.292E-03 .283E-03
1 5 .0000E+00 .0000E+00 .0000E+00 .000E+00 .OOOE+00 .0O00E+00
1 6 -.4694E-10 -.3960E-02 .3384E-09 =-.714E-10 .296E-10 .81l4E-11
1 7 .0000E+00 .0000E+00 .0000E+00 .000E+00 .O0COE+Q0 .0OCOE+00
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1 8 .4562E-05 ~-,3175E-04 -.5667E-03 -~.758E-03 -.292E-03 -.283E-03
1 9 .6743E-10 -.6720E-03 ~.8015E-05 -.168E-02 .447E-10 .235E-10
1 10 =~.4562E-05 ~.3175E-04 -.5667E-03 -,758E-03 .292E-03 .2B83E-03
111 .0000E+00 .0000E+0C0 .00COE+00O .000E+00 .000E+00 .000E+00
M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB~Y-AXIS MBA-Y-AXIS TORQUE
1 -,.2500E+02 ~-.9160E+01 -.1B43E+02 -.3937E+01 -.,1289E+02 -.1945E+01

1 -.689BE+01 .1843E+02 .4407E+02 -.1945E+01 -.8575E+01 -.12B89E+02

1 -.6898E+01 -.4407E+02 -.1843E+02 ,8575E+01 .1945E+01 .1289E+02

1 -.2500E+02 .1843E+02 .9160E+01 .1289E+02 .3937E+01 .1945E+01

1l -.8416E+01 .2579E+02 .9921E+02 ~-.1585E-05 .4800E-07 -.5336E~07

1 -.8416E+01 -.9921E+02 -.2579E+02 -.3640E-06 ~.198B8E-06 -.1036E-06

1 ~-.2500E+02 =-.9160E+01 -.1843E+02 .3937E+01 .1289E+02 .1945E+01

1 -.6898E+01 .1843E+02 .4407E+02 .1945E+01 .8575E+01 .1289E+02

1 -.6898E+01 -.4407E+02 -.1843E+02 -.8575E+01 -.1945E+01 -.1289E+02

10 1 -.2500E+02 .1843E+02 .9160E+01 -.1289E+02 -,3937E+01 -.1945E+01
L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
1 1 .6898E+01 .2500E+02 .4208E+01 .394E+01 -.195E+01 =-.916E+01
1 2 -.4768E-06 -.1907E-05 .0000E+00 =-.191E-05 -.358E-06 -.191E-05
1 3 -~.1378E-06 .762%E-05 .9537E-06 .381E-05 -.631E-06 ~.534E-07
1 4 .9537E-06 .0000E+00 .4768E-06 .477E-05 .119E-06 .763E-05
1 5 =-,6898E+01 .2500E+02 .4208E+01 «.394E+01 .195E+01 ,916E+01
1 6 .38B95E-06 -.1000E+03 .9537E-06 .000E+00 -.316E-06 -.503E-07
1 7 .6898E+01 ,2500E+02 -.4208E+01 ~.394E+01 .195E+01 -.916E+01
1 8 .0000E+00 -.3815E-05 .4768E-06 -.191E-05 .119E-05 .0Q00E+00
1 9 -.9537E-06 .1907E-05 .0000E+00 .191E-05 -.954E-06 .763E-05
110 .9537E-06 -.5722E-05 -,4768E-06 -.954E-06 =-.119E-06 -.114E-04
111 +~.6898E+01 .2500E+02 -.4208E+01 -.394E+01 -.195E+01 .916E+01

e W D P D S R M T e mem e e e g e e b D s A S M S AR R A M A e G A e —

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX5.0UT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX5
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

———— W M MR M GED MER MR GNP D SN S mmm M e S S
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Mapadarypa 6°

P.100 N

Y

YN

1o napadeiypa aivetor €va xopiko TAaicio afovopetpucda. O kopupor
| xan 6 eivon moxtdoelg (dnAadt) arayopeltovy TIG HETAKLVIGEIS KOL CTPOPES
Katd toug dfoveg x, y kon z). Ola ta pEAN Exovv pétpo graoctikornrog E =
2,1.10" KN / m* xon pétpo Srdtpnong G =0,955.107 KN/ m?.

H Swrropn tov pedov eivar: A = 0,25 m?

O1 ponéc udpaveiag Toug givor: Iz =1y = 52,08.10° m*

O Seiktne avtictaong o otpéyn: F =1y =87,92.10" m*,
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To ywpkod mraico Oa emAvBei i ma tepintoon gopriceng dniadh
YWt CUYKEVTPOUEVO popTio Fy = -100 KN aokovuevo otov kopufo 4.

AxoAovfolv 1a apyeia S£dopévev Kol UROTEAEGUATOV TOV TAPOVTOG
napadeiypotog tov £xovy g ovopacieg EX6 kat EX6.0UT.

Ta amoteAfopata tov mapadeiyparog £xouvv cuvykpilfel pe autd movu
vrdpyouv oto Bifrio tov K. Hirschfeld [4] énov ypnowonombnke n pebodog

TOU £AUGTIKOU KEVTIPOL Kot Evpédnoay oe eEapeTikt coppovia petadd Toug.
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*%% EXAMPLE 6 ***

6 5 .21000E+08 .95500E+07

1 .0000E+00 .0000E+00 .0000E+00 0 0 0

2 .0000E+00 .4000E+01 .0000E+0Q0 1 1 1

3 .3000E+01 .4000E+01 .0000E+00 1 1 1

4 .3000E+01 .4000E+01 .2500E+01 1 1 1

5 .1000E+02 .4000E+01 .0000E+00 1 1 1

6 .1000E+02 .0000E+00 .0000E+00 0 0 0

1 1 2 .5208E-2 .5208E-2 .8792E~2 .25E+0
2 2 3 .5208E-2 .5208E-2 .8792E-2 .25E+0
3 3 4 .5208E-2 .5208E-2 .8792E-2 .25E+0
4 3 5 .5208E-2 .5208E-2 .8792E-2 .25E+0
5 5 6 .5208E-2 .5208E-2 .B792E-2 . 25E+0
1

1 1

4 0. =100. 0. 0. 0. 0.

-148-

OO
O KHFFO
(=N ol el e ol =]

(=N aloleNo]l



—— . ——— - ——

EDUCATIONAL COMPUTER PROGRAM
ACADEMIC YEAR
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0

O
= e =

ANG-GAMMA
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

JOINT AND MEMBER DATA ( 6 JOINTS 5 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS
1 .0000E+00 .0000E+00 .00O0OE+00 0 0 0 0
2 .0000E+00 .4000E+01 .0OO00E+00 1 1 1 1
3 .3000E+01 .4000E+01 .0000E+0O0 1 1 1 1
4 .3000E+01 .4000E+01 .2500E+01 1 1 1 1
5 .1000E+02 .4000E+01 .OOOOE+00 1 1 1 1
6 .1000E+02 .0000E+00 .0000E+00 0 0 0 0

MBR.CONNECTION IAB-Z~-AXIS IAB~Y-AXIS IAB-X-AXIS SECT.-AREA

1 1 TO 2 .5208E-02 .5208E-02 .8792E-02 .2500E+00

2 2 TO 3 .5208E-02 .5208E-02 .8792E-02 .2500E+00

3 3 TO 4 .5208E-02 .5208E-02 .8792E-02 .2500E+00

4 3 TO 5 .5208E-02 .5208E-02 .8792E-02 .2500E+00

5 5 TO 6 .5208E-02 .5208E-02 .8792E-02 .2500E+00
ELASTIC MODULUS = .2100E+08

SHEAR MODULUS = .9550E+07

IR — e S S R T e S M A S e A S s A YW sk A SR S e e e R —

1 LOADED JOINTS

IN LOAD-SET 1 THERE ARE
L/S ND X-FORCE

1 4

Y-FORCE
.0000E+00 -.1000E+03

.0000E+00

Z—-FORCE MT,X-AXIS
.000E+00

MT.Y-AXIS

.000E+0O

N —— D S S D D D kD Sen e S B R e e e e S m -

FIRST ORDER SPACE

DEGREE OF FREEDOM = 24

WIDTH OF THE BAND = 18

TERMS IN K-MATRIX = 432

NO. OF LOAD CASES = 1

L/S ND X-MOVEMENT Y-MOVEMENT Z-MOVEMENT
1 1 .0000E+00 .0000E+00 .0000OE+00
1 2 .9298E~03 -.5521E-04 .1122E-01
1 3 .9112E-03 -.4948E-02 .1006E-01
1 4 .2017E-02 -,3784E-01 .1006E-01
1 5 .8677E-03 -.2098E-04 .7062E-02
1 6 .0000E+00 .0000E+00 .0000E+00

FRAME ANALYSIS

R.X-AXIS

.000E+00
.564E-02
.113E-01
.141E~01
.350E-02
.000E+00

R.Y=-AXIS

.000E+00
.315E-03
.442E-03
.442E-03
.315E-03
.000E+00

———— e R e e WD e W D e e D D TP emm mmn e kA W A a wl  ———

M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS

1 1 ~.7246E+02 -.3072E+02 -.9957E+02
2 1 -.3257E+02 .9957E+02 .1178E+03
31 -.5162E-03 .2500E+03 ~.5332E-04
4 1 -.3257E402 -.1178E+03 -.7500E+02
5 1 -.2754E+02 .7500E+02 .5529E+02

.1517E+03

-.1570E+03

.2645E+01

-.6621E+01
.2265E-05

~.2645E+01
.9302E+02

.3505E-04
-.6619E+01
-,9831E+02

-—— e D e A D S SR S e ek G D S G M VR M e e o i A S S S s e e
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MT.Z~-AXIS

.000E+00

R.Z-AXIS

.000E+00

-.126E-02
-.101E-~02
-.101E-02

.360E~-03
.000E+00

TORQUE

.6621E+01
.1570E+03
.6596E-05
.9302E+02
.6619E+01



X~FORCE

.3257E+02
.3433E~04
.1602E~03
.1493E-04
.3052E~04
.3257E+02

Y-FORCE

.7246E+02

-.7629E~-05

.6485E-04

-.1000E+03

.0000E+00
.2754E+02

Z-FORCE

.1325E+01
.1049E-04
.1255E-02
.5162E-03
.1788E-05
.1323E+01

.533E-04
.763E-05

MT.X-AXIS MT.Y-AXIS

-.152E+03 -.662E+01
~-.916E-04
-.153E~04

.391E-04
.300E-04
.350E-04
.477E-06
-.983E+02 -.662E+01

s S e ) MEm M D WS IR SUR A e ki R R ER M . e e e M e G R W e S PP em e

THE RUN IS COMPLETE AND YOUR

REMEMBER THAT YOUR DATA IS STORED IN FILE-EX6
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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RESULTS ARE IN FILE-EX6.0UT

MT.Z-AXIS

.307E+02
.229E-04
.000E+00
.660E-05
.229E-04
.553E4+02



Mapotipnon ywa to [Mapadevypa 6°

210 Ywpko mAaiolo 1-2-3-4-5-6 tov mupadeiypatog 6, aQALPOURE TO
peAog 3 (dnhady to 3-4) ondte mpokintel o eninedog popéag 1-2-3-5-6 pe v
akoAovdn option tov kéuPov 3: Fiy =- 100 KN, M;x = 250 KN.m.

[Tapaxdreo ewkoviferar o mpoxkintav eminedog Qopéac ue 1 véa

apibunon tov Koupuv kul TOV HEAGY TOv.

10

Zynpa 68

O npokintev eninedog opEag Tov oY HuaTog 6B EmAVONKE:

o) HE TPOYPOUUD aVAALOTG EMAESOV TANLCIOV Y10 KATAKOPLON
poptiomn ackovpevn otov kOuPo 3: Fy = - 100 KN kat

B) pe mpdypapua aviivone eminedov eoyopdv v emkopfia
ponh ackovuevn otov KOufo 3: My =250 KN.m.

Onrwg avapéveto Ta anoteAfopota yio 1o péAn 1,2,4 xou 5 tov yopikod
nAaciov oto EX6.0UT eival 1 eroAATAIN TOV ATOTEAECUATOV TOV o) xat f)
Yo ta pEAn 1,2,3 ki 4 tou eminedov gopea tov oyrfparog 6B. o va unv
ypnowonombovy drio mpoypdupata H/Y £€ywve yprion tov mapovrog
npoypdupcarog H/Y, efopouwdvoviag pe Toug KATAAANAOUG REPIOPIGUOLG
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HETOKIVIOE®V KOt oTpop®dV Ttov xouPov, cuvbrnkeg emmedov mAaiciov 1
eninedng eoyapog.

AxoiovBolv T opyeic BedopEvev Kot  OMOTEAECUATOV  TOL
ikoViLopEvoy oTo oxrua 6B eniredov popea.

Ta apyeta EX6A xat EX6A OUT avtigtoyyolv atnv nepintocn o) kol

ta apyeta EX6B xat EX6B.OUT avriotoryovv oty nepintwon B).
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*** EXAMPLE 6A ***

.0000E+00
.0000E+00
.3000E+01
.1000E+02
.1000E+02

WHHBWNEUOSWNEW
PRy

0. =100.

4 .21000E+08
.0000E+00
.4000E+01
.4000E+01
.4000E+01
.0000E+00
2 .5208BE-2
3 .5208BE-2
4 .5208E=-2
5 .5208E-2

0.

.95500E+07
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.5208E-2
.5208E-2
.5208E~2
.5208BE-2

0.

0.

~153-

c.

[N SN N e

.8792E-2
.8792E-2
.8792E-2
.8792E~2

CHHFO

oCoOOO0O

.25E+0
.25E+0
L25E+0
.25E+0

[=NeNolele
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ACADEMIC YEAR

EDUCATIONAL COMPUTER PROGRAM
1995-1996
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ANG-GAMMA
.0000E+00
.0000E+00
.0000E+00
.0000E+00

JOINT AND MEMBER DATA ( 5 JOINTS 4 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS
1 .0000E+00 .OO00Q0E+00 .000CQE+00 0 0 0 0
2 .0000E+00 .4000E+01 .0000E+00 1 1 0 0
3 .3000E+01 .4000E+01 .0QOOCE+00 1 1 0 0
4 .1000E+02 ,4000E+01 .0000E+00 1 1 0 0
5 .1000E+02 .0QO000E+00 .0000CE+00 0 0 0 0

MBR.CONNECTION IAB-Z-AXIS IAB-Y-AXIS IAB-X-AXIS SECT.-AREA

1 1TO 2 .5208E-02 .5208E-02 .8792E-02 .2500E+00

2 2 TO 3 .5208E-02 ,5208E-02 .8792E-02 .2500E+00

3 3 TO 4 .5208E-02 .5208E-02 .8792E-02 .2500E+00

4 4 TO 5 .5208E-02 .5208E-02 .8792E-02 .2500E+00
ELASTIC MODULUS = .2100E+08

SHEAR MODULUS = .9550E+07

O ———— —— A —— D R SR o R R M e o e e wl D e e me s ame

1 THERE ARE
Y-FORCE
-.1000E+03

IN LOAD-SET
L/S ND X-FORCE
1 3 .0000E+00

1 LOADED JOINTS

Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS

.0000E+00

.000E+00

.000E+00

FIRST ORDER SPACE

DEGREE OF FREEDOM = 9
WIDTH OF THE BAND = 9
TERMS IN K~MATRIX = 81
NO. OF LOAD CASES = 1

L/S ND X-MOVEMENT

FRAME ANALYSIS

Y-MOVEMENT Z-MOVEMENT

R.X~AXIS

.000E+00
.000E+00
.000E+00
.000E+00
.00CE+00

.0000E+00
.0000E+00

.0000E+00
.0000E+00

.000E+00
.000E+00
.000E+00
.000E+00

R.Y-AXIS

.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0

.0000E+00
.0000E+00
.0000E+00
.0000E+00

MT.X-AXIS MT.Y-AXIS

.Q00E+00
.Q00E+00
.000E+00
.000E+00

1 1 .0000E+00 .0000E+00 .0QQ00E+00
1 2 .9298E~-03 ~.5521E-04 .0000E+00
1 3 .9112E-03 -.494BE~-02 .0000E+00
1 4 .8677E-03 -.2098E-04 .0000E+00
1 5 .0000E+00 .0000E+00 .0000E+00
M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS
1 1 -.7246E+02 -.3072E+02 -.9957E+02
2 1 -.3257E+02 .9957E+02 .1178E+03
31 -.3257E+02 -.1178E+03 -.7500E+02
4 1 -.2754E+02 .7500E+02 .5529E+02
L/S ND X-FORCE Y-FORCE Z=-FORCE
1 1 .3257E+02 .7246E+02 .0000E+00
1 2 -.5341E-04 -.7629E-05 .0000E+00
1 3 .5341E-04 -.1000E+03 .0000E+00
1 4 .3815E~05 .0000E+00 .0OQ0CE+00
1 5 =.3257E+02 .2754E+02 .0000E+00

-154-

.000E+00

.000E+00

.000E+00

R.Z-AXIS

.000E+00

-.126E-02
-.101E-02

.360E-03
.000E+00

TORQUE

.0000E+00
.0000E+00
.0000E+00
.0000E+00

MT.Z-AXIS

-.307E+02
-.763E~05

.229E-04
.000E+00
.553E+02



THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX6A.OUT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX6A
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

B kL I e I e I e e T
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*%%* EXAMPLE 6B ***

4  .21000E+08
.0000E+00  .000
.0000E+00  .400
.3000E+01  .400
.1000E+02  .400
.1000E+02  .000
2  .5208BE-2
3  .5208E-2
4  .5208E-2
5  .5208E-2

RN Ny

WHRFR®& WD WN -]
[

(=]
(o]
o

.95500E+07

0E+0Q0 .0000E+00
Q0E+01 .0000E+00
OE+01 .0000E+00
0E+01 .0000E+00
0E+00 Q000E+00

.5208E-2
.5208E-2
.5208E-2
.5208E-2

250. 0. 0.
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[=R=ReleNel

.8792E-2
.8792E-2
.B792E~-2
.B792E-2

= JeRolege)

OHRFRMRO

.25E+0
.25E+0
.25E+0
.25E+0

OO

OO CoO
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CQOOOOo



1995-19

EDUCATIONAL COMPUTER PROGRAM
ACADEMIC YEAR

96
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OHKFHKEO
ocoocoo

ANG-GAMMA
.0000E+00

.0000E+00
.0000E+00
.0000E+00

JOINT AND MEMBER DATA ( 5 JOINTS 4 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS
1 .0000E+00 .O000E+00 .0000E+00 0 0 0 0
2 .0000E+00 .4000E+01 .00OOE+00 0 0 1 1
3 .3000E+01 .4000E+01 .0000E+00 0 0 1 1
4 .1000E+02 .4000E+01 .0000E+00 0 0 1 1
5 .1000E+02 .000O0E+00 .OOOQCOQOE+00 0 0 0 0

MBR.CONNECTION IAB-Z-AXIS IAB-Y-AXIS IAB-X-AXIS SECT.-AREA

1 1 TO 2 .5208E-02 .5208E-02 .8792E-02 .2500E+00

2 2 7T0 3 .5208E-02 .5208E-02 .8792E-02 .2500E+00

3 3 TO 4 .5208E-02 .520BE-02 .8792E-02 ,2500E+0Q0

4 4 TO 5 .5208E-02 .5208E-02 .8792E-02 .2500E+00
ELASTIC MODULUS = .2100E+08

SHEAR MODULUS = .9550E+07

=157~

THERE ARE 1 LOAD CASES
IN LOAD-SET 1 THERE ARE 1 LOADED JOINTS
L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
1 3 .0000E+00 .0000E+00 .0000E+00 .250E+03 .000E+00 .0QO0OE+0O
*** EXAMPLE 6B ***
FIRST ORDER SPACE FRAME ANALYSIS
DEGREE OF FREEDOM = 9
WIDTH OF THE BAND = 9
TERMS IN K-MATRIX = 81
NO. OF LOAD CASES = 1
L/8 ND X-MOVEMENT Y~MOVEMENT Z-MOVEMENT R.X-AXIS R.Y-AXIS R.Z-AXIS
1 1 .0000E+00 .00COE+00 .000QOE+00 .000E+00 .0O0OE+00 .0QO0OQE+00
1 2 .0000E+00 .0000E+00 .1122E-01 .564E-02 .315E-03 .000OE+00
1 3 .0000E+00 .0000E+00 .1006E-01 .113E-01 .442E-03 .00O0E+00
1 4 .0C00E+00 .0000E+00 .7062E-02 .350E-02 .315E-03 .000E+00
1 5 .0000E+00 .0000E+00 .00OOE+00 .000E+00 .000E+00 .OOOE+00
M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z2-AXIS MAB-Y-AXIS MBA-Y~AXIS TORQUE
11 .0000E+00 .0O000E+00 .OO00OOE+00 .1517E+03 -.1570E+03 -.6620E+01
21 .0000E+00 .0000E+00 .00OOE+00 -.6620E+01 .2648E+01 -.1570E+03
31 .0000E+00 .000QE+00 .0OOO0OE+00 -.2648E+01 -.6620E+01 .9302E+02
41 .0000E+00 .00COE+00 .0000Q0E+00 .9302E+02 -.9831E+Q2 -.6620E+01
L/S ND X-FORCE Y-FORCE Z~-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
1 1 .0000E+00 .0000E+00 .1324E+01 -.152E+03 -.662E+01 .QOO0OE+00
1 2 .0000E+00 .0000E+00 .5198rE-04 -.107E-03 -.691E-04 .000E+00
1 3 ,0000E+00 .0O0OQOE+00 -.2599E-04 .250E+03 -.486E-04 .Q0O0E+00
1 4 .0000E+00 .0OCOOE+00 -.2408E-04 .305E-04 -.429E-05 .000E+0Q0
1 5 .0000E+00 .0000E+0Q00 -.1324E+01 =-.983E+02 -.662E+01 .0O0QE+0Q0



THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX6B.OUT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX6B
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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Tto oyxnua paivetar 10 yopko mhaioto ot aovouetpikd. Ou képpor 1,
4, 6 eival taktooelg. [a 10 VMKO KOTACKELTG, TO HETPO gAlaoTikotTnTog E =
2,1.10" KN/ m* ko to pétpo Satunone G = 0,95.10" KN/ m®.

Oha ta pérn éxovv Swatopr 0,5 x 0,5 m® ko emopévag Exouv epfadsd
Suwrtopric A = 0,25 m’. pomnég adpaveiag Iz = Iy = 0,005208 m* xar Seiktn
avtiotacng o€ otpéyn J = Ix = 0,00879 m"*.

Na emAvbei to yopikd nhaicio yia tnyv e€n¢ nepintoch gopTiong:

[Ma poption tov kopPov 3 pe dvvaun Fz =-100 KN kot pont

My = -166,7 KN.m kafog kat yia cpépncn oL KOpPou 5 ue duvaun

Fz =- 100 KN ka1 porty My =166,7 KN.m.

AxolouvBobv ta apyeia d08OHEVOV KOl UROTEAEGUATOV TOU TAPOVTOG

napadeiypatog rov £xovv tnv ovopasio EX7 ko EX7.0UT.
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**%x EXAMPLE 7 **#*

R ERURWNNEREOOMEWNDE®

5 .21000E+08 .95000E+07
.0000E+00 .C000E+00 .0000E+00
.0000E+00 .0000E+0QO .8000E+01
.6000E+01 .0C000E+00 .8000E+01
.6000E+01 .Q000E+00 .0000E+00
.6000E+01 .1000E+02 .8000E+01
.6000E+01 .1000E+02 .0000E+00Q
1 2 .5208BE-02 .5208E-02

2 3 .5208E-02 .5208E-02

3 4 .5208E-02 .520BE-02

3 5 .5208E-02 .5208E-02

5 6 .5208E-02 .5208E-02

2

.0000E+00 .0OOCQE+00 -.10Q0E+03
.0000E+00 .0OO0CQCE+00 -.1000E+03

-16l1-

O OHKRHO
OMMOHKHKECO

.B790E-02
.8B7390E-02
.8790E-02
.8790E-02
.8790E-02

-.1667E+03
.1667E+03

ORrRrOHKFO
O OFKFO

.2500E+00
.2500E+00
.2500E+00
.2500E+00
.2500E+00

.0000E+00
.Q0QQE+00

O OKHFE O

oOrHrOHFEO

.0000E+00
.0000E+00
.0000E+00
.Q000E+00
.0000E+00

.0000E+00
.0000E+00



ACADEMIC YEAR

1995-1996

EDUCATIONAL COMPUTER PROGRAM

SPACE FRAME LINEAR ELASTIC ANALYSIS

{ARITHMETIC IS SINGLE PRECISION)

*** EXAMPLE 7 **#*

OHOFRFEO
OHOKFHRFO

ANG-GAMMA
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

JOINT AND MEMBER DATA { 6 JOINTS 5 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CCNSTRAINTS
1 .0000E+00 .OOCOE+00 .0O0O0O0E+00 0 0 0 0
2 .0000E+QC .OOCOE+00 .8000E+01 1 1 1 i
3 .6000E+01 ,00CCE+00 .8000E+01 1 1 1 1
4 .6000E+01 .QOOOCE+00 .0OOOOE+00 0 0 0 0
5 .6000E+01 .1000E+02 .BOOOE+01l 1l 1 1 1
6 .6000E+01 .1000E+02 .0000E+0G0O 0 0 0 0

MBR.CONNECTION IAB-Z-AXIS TAB-Y-AXIS IAB-X-AXIS SECT.-AREA

1 1 TO 2 .5208E-02 .5208E-02 .8750E-02 .2500E+00

2 2 TO 3 .5208E-02 .5208E-02 .8790E-02 .2500E+00

3 3 TO 4 .5208E-02 .5208E-02 .8790Q0E-02 .2500E+00

4 3 TO 5 .5208E-02 .5208E-02 .8790E-02 .2500E+0Q0

5 5 TO 6 .5208E-02 .S5208E-02 .8790E-02 .2500E+00
ELASTIC MODULUS = .2100E+08

SHEAR MODULUS = .9500E+07

MT.X-AXIS MT.Y-AXIS MT.Z-AXIS

-.167E+03

THERE ARE 1 LOAD CASES

IN LOAD-SET 1 THERE ARE 2 LOADED JOINTS
L/S ND X-FORCE Y-FORCE Z-FORCE

1 3 .0000E+00 .0000E+00 -.,1000E+03

1 5 .0000E+00 .0000E+00 -.1000E+03

*%% EXAMPLE 7 ***

FIRST ORDER SPACE

FRAME ANALYSIS

DEGREE OF FREEDOM = 18

WIDTH OF THE BAND = 18

TERMS IN K-MATRIX = 324

NO. OF LOAD CASES = i

L/S ND X-MOVEMENT Y-MOVEMENT Z-MOVEMENT
1 1 .0000E+00 .0000E+00 .00QO0E+0QO
1 2 -.4082E-04 .218%E-02 -.4900E-06
1 3 -.4108E-04 .1394E-03 -.1532E-03
1 4 .0C0GOE+00 .0OO0QE+00 .0000E+00
1 5 .6464E~-03 .9740E-04 -.1511E-03
1 6 .0000E+00 .0000E+00 .0000E+00

.167E+03

R.X-AXTIS

.000E+00
.733E-03
.200E-02
.000E+00
.213E-02
.QO0E+00Q

.000E+00
.000E+00

R.Y-AXIS

.000E+00
.126E-04
.206E-04
.000E+00
.108E-03
.000E+00

M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS

1 1 -.3215E+00 -.2397E+01 .1765E+02
2 1 -.2343E+00 .3621E+01 ,7820E+01 -
3 1 -.1005E+03 -~.1080E+03 -.5330E+Q2
4 1 -.2207E+02 -.5401E+01 -.1074E+00
5 1 -.9917E+02 .1174E+03 .5919E+02 -

-162-

.7642E+00 .1110E+01
.1110E+01 -.8194E+0Q0,
.1548E+01 .9847E+00
.4102E+02 -.4931E+02
.7287E+00 -.3678E+0Q1

.000E+00
.000E+00

R.Z-AXIS

.000E+00
.347E-03
.232E-03
.000E+00
.103E-04
.000E+0Q0

TORQUE

.3621E+01
.1765E+02
.2418E+01
.7287E+00
.1074E+00



L/S ND X-FORCE Y -FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
1 1 .2342E+00 .1907E+01 .3215E+00 .240E+01 .764E+00 .362E+01
1 2 .5960E-06 .1192E-05 -.2980E-07 .191E-05 .238E-06 .262E-0S5
i 3 .2384E-06 -.1907E-05 -.1000E+03 .167E+03 -.358E-06 .286E-05
1 4 .3166E+00 .2017E+02 .1005E+03 .533E+02 .985E+00 ,242E+01
1 5 -.2384E-06 .0Q000E+00 -.1000E+03 .167E+03 -.101E-05 ~.603E-06
1 6 -.5508E+00 -.2207E+02 .9917E+02 .592E+02 -.368E+01 -_.107E+00

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX7.0UT
REMEMBER THAT YQUR DATA IS STORED IN FILE-EX7
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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210 oYNMHa paiveTal Eva YOPKO TAQICIO afovousTpika.

Ovképpor 1, 2, 3, 6, 7 xau 8 eival taxTACELL.

O\ 1o peA £xouv pétpo ehastikdtntac E = 2,6.10" KN / m* ko 10
uétpo Sratunone G = 10,8.10° KN/ m”.

Ta uérn £xovv kowvn Sratopry A=0,16 m’.

O porég adpaverdg toug givan: I = 0,002 m®, I[y= 0,002 m*

Ko o deiktng avriotaone o oTpeyn eivon: J =1y =10,0006 m*

To ywpikd mhaicro Ba emAvlel yid 3U0 TEPIRTAGELS POPTICNC:
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o) T ta emucopfue poptic Tov GYNHATOG oToVg KORBoug 9 ka 10 dnAadn
Fioz = 20 KN kot Moy =-50 KN.m.
B) Fur=-72,537KN, Myx=2,278 KN.m, Mz =- 40 KN.m
Fsy =-30 KN, M;3=26,67 KN.m.
Foy = -62.463 KN, Moy = -8 KN.m, Moz =-36,67 KN.m
Fioy = -40 KN, M,yz = 36,67 KN.m
Me ™) duvatdTNTa TOL TPOYPAPHATOS Vi ETIAUEL KUl 71U GLVALAGHO
QOPTICEWV, TO MAPASELYHe EMAVONKE KATE TNV EKTEAEGT TOU TPOYPUUNATOS
K1 71t SUVOURGHO TV QopTicemv a) kot B).
AkoArovBolv ta apyeic dESOUEVOV KOl UMOTEAEGUATOV TOU TUPOVIOG
TOPUSELYILATOC TOV £XOVV TIG OVOUUTIES EX8 ka1 EX8.0UT.
Ta unoteréopata oto EX8.OUT gupébnouv og eEdIpeTikn ocuppovia pe

(UTA TOL £ 0LV TPOoKOYEL omd to rpoypappa STRESS [7].

-165-



*%% EXAMPLE 8 ***

1

'_l

H
HMOOWE-IJAUIE WP OWO-10WU & WP

0

10

.26000E+08 .10800E+08B
.0000E+00 .Q000E+00 .000CE+00O
.4000E+01 .0C00E+00 .O0CCE+0O
.7000E+01 .QC000E+00Q .000CE+G0O
.0000E+00 .3000E+01 .0000CE+0O
.4000E+01 .3000E+01 .0000E+00
.0000E+0Q0 .0000E+00 .3000E+01
.4000E+01 .0000E+0Q0 .3000E+01
.7000E+01 .0000E+00 .3000E+01
.0000E+00 .3000E+01 .3000E+01
.4000E+01 .3000E+01 .3000E+01
4 9 .2000E-02 .2000E-02
9 10 .2000E-02 .2000E-02
5 10 .2000E-02 .2000E-02
4 5 .2000E-02 .2000E-02
1 4 .2000E-02 .2QC0E-02
2 5 .2000E-02 .2000E-02
6 9 .2000E-02 .2000E-02
7 10 .2000E-02 .2000E-02
3 5 .2000E-02 .2000E-02
8 10 .2000E-02 .2000E-02
2
.0000E+00 .O0CO0QE+00C .COCOE+00
.0000E+00 .0QO000E+00 .2000E+02
4
.0000E+00 -.7254E+02 ,0Q00E+00
.0000E+00 -.3000E+02 .0O00O0E+0O0
.0000E+00 -.6246E+02 .0000E+00
.0000E+00 -.4000E+02 .0000E+00

-le6-

HPCOCOKHHOOO

1

.6000E-03
.6000E-03
.6000E~-03
.6000E-03
.6000E-03
.6000E-03
.6000E-03
.6000E-03
.6000E-03
.5000E~-03

-.5000E+02
.0000E+00

.2278E+01
.0000E+00
.8000E+01
.0000E+00

PHOOOKRKHOOO

HPROoOOOPRPRFHLOOO
HPFFRPOOOKHKFEFOOO

RPRPOODORKFOCOO
PPODOORRPOOO

.1600E+00
.1600E+00
.1600E+00
.1600E+00
.1600E+00
.1600E+00
.1600E+0Q0
.1600E+00
.1600E+00
.1600E+00

.0000E+0C
.0000E+0QQC
.0000E+0Q0
.0000E+0Q0
.0000E+00
.00C0E+0QOQ
.0000E+00
.0000E+00
.1800E+03
.1800E+03

.0000E+00
.0000E+00

.0000E+0Q0
.0000E+00
.0000E+0Q0
.0000E+00

.0000E+00
.0000E+00

.4000E+02
.2667E+02
.3667E+02
.3667E+02



ACADEMIC YEAR

EDUCATIONAL CCMPUTER PROGRAM

19295-1

SPACE FRAME LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECIS

*#%% EXAMPLE 8 *#*%*

JOINT AND MEMBER DATA (

10

ICN)

JOINTS

996

10 MEMBERS)

ND X-CORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS
1 .0000E+00 .000CE+00 .0000E+00 0 0 0 0 0 0
2 .4000E+01 .0QO0O0E+00 .0QOQQE+00 Q 0 0 0 0 0
3 .7000E+01 .00CO0E+00 .0000E+00 0 0 0 0 0 0
4 .0000E+00 .3000E+01 .0000E+00 1 1 1 1 1 1
5 .4000E+01 .3000E+01 .0OO0O0E+00 1 1 1 1 1 1
6 .0000E+0Q .0000E+00 .3000E+01 0 0 0 0 0 0
7 .4000E+01 .0000E+00 .3000E+01 0 0 0 0 0 0
8 .7000E+01 .0000E+00 .3000E+01 0 0 0 0 0 0
9 .0000E+00 .3000E+01 .3000E+01 1 1 1 1 1 1

10 .400CE+01 .3000E+01 .3000E+01 1 1 1 1 1 1

MBR.CONNECTION IAB-Z-AXIS IAB-Y-AXIS IAB-X-AXIS SECT.-AREA ANG-GAMMA

1 4 TO 9 .2000E-02 .2000E-02 .6000E-03 .1600E+00 .0OQO00E+00
2 92 70 10 .2000E-02 .2000E-02 .6000E-03 .160C0E+00 .QOO00OE+(QO
3 5 TOo 10 .2000E-02 .2000E-02 .6000E-03 .1600E+00 .0CO0OE+0O0
4 4 TO 5 .2000E-02 .2000E-02 .6000E-03 .1600E+00 .OO0QOQE+00Q
5 1 TO 4 .2000E-02 .2000E-02 .6000E-03 .1600E+00 .QCOOQE+00
& 2 TO 5 .2000E-02 .2000E-02 .6000E-03 .1600E+00 .0OCOOE+00
7 6 TO 9 .2000E-02 .2000E-02 .6000E-03 .1600E+00 .OO0OOE+00
8 7 TO 10 .2000E-02 .2000E-02 .6000E-03 .1600E+00 .Q0000E+00
g 3 TO 5 .2000E-02 .200C0E-02 .600CE-03 .1600E+00 .1800E+03
10 8 TO 10 .2000E-02 .2000E-02 .6000E-03 .1600E+00 _.18C00E+03
ELASTIC MODULUS .2600E+08
SHEAR MODULUS = .1080E+08

THERE ARE 2 LOAD CASES

IN LOAD-SET 1 THERE ARE 2 LOADED JOINTS

L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXTS MT.Y-AXIS MT.Z-AXIS
1 9 .0C000E+00 .0000E+00 .0000E+00 -.500E+02 .00OE+0C .O0COE+00
1 10 .0000E+00 .0000E+0C .2000E+02 .000E+00 .000E+00 .0COE+00

IN LOAD-SET 2 THERE ARE 4 LOADED JOINTS

L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
2 4 .0000E+00 -.7254E+02 .0000E+00 .228E+01 .QO00QE+0QQ -.400E+02
2 5 .0000E+00 -.3000E+02 .0CCOE+00 .000E+00 .00O0E+00 .267E+02
2 9 .0000E+00 -.6246E+02 .0000CE+00 -.800E+01 .0O00E+00 -.3e7E+02
2 10 .0000E+00 -.4000E+02 .0000E+0Q0Q .000E+00 ,000E+0Q .367E+02

%% EXAMPLE 8 ***

FIRST ORDER SPACE FRAME ANALYSIS

DEGREE OF FREEDOM = 24

WIDTH OF THE BAND = 24

TERMS IN K-MATRIX = 576

NG. OF LOAD CASES = 2

L/S ND X-MOVEMENT Y-MOVEMENT Z-MOVEMENT R.X-AXIS R.Y-AXIS R.Z-AXIS
1 1 .0000E+00 .0000E+00 .00C0E+QO0 .000E+0C .QO00E+00 .000E+00
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M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS

WOWoo-J~JOAUukedWwhhNoRE P

10
10

NENRPFNMNRERNPOENBENRENERDFDE

L/S ND

BRRPRBERHEPHP

N NN N

'._.\
OWmJA WP Wk

Ut W N

.0000E+00
.0000E+0Q0
.1926E-04
.1633E-04
.0000E+0Q0
.0000E+00
.0000E+00

.1926E-04
.1633E-04

.0000E+CO
.0000E+Q0
.0000E+00

.4453E-05
.1702E-04

.0000E+00
.0000E+00
.0000E+00

.81
.16
.30
.12

1

.1886E-04
.3104E-04

37E+01
76E+01
49E+01
67E+02

.0000E+00
.0000E+00
.8185E-05
.7117E-05
.0000E+0Q0
.0000E+00
.0000E+00
.8185E-05
.7117E-05

.00C0E+0O
.0000E+00
.0000E+00
.5113E-04
.2354E-04
.0000E+00
.0000E+00
.0000E+00
.4282E-04
.3189E-04

.9161E+01
.5819E+00
.4943E+00
.1140E+02

.0000E+00
.0000E+0QQ
.1355E-03
.3422E-03
.0000E+00
.0000E+00
.0000E+00
.1414E-03
.3452E-03

.0000E+00
.0000E+00
.0000E+00
.3303E-04
.2701E-05
.000CE+00
.Q000E+00
.CO000E+00
.3424E-04

2724E-05

.2564E+02 -
.3970E+01 -
.5066E+00
.5148E+01

.5071E+01
L1277E+00
.5305E+01
.1514E+00

.000E+0QO0
.0CG0E+00
.649E-04
.881E-04
.000E+0Q0
.000E+00
.000E+00
.410E-03
.848E-04

.000E+0Q0
.Q00E+0Q0Q
.000E+00
.242E-04
.187E-05
.000E+0O
.000E+00
.000E+00
.735E-04
.634E-06

.000E+0OC
.CO0E+00D
.607E-04
.369E-04
.000E+00
.Q00E+00
.000E+00
.635E-04
.370E-04

.000E+00
.000E+00
.000E+00
.593E-05
.548E-05
.000E+00
.000E+00
.000E+00
.623E-05

S36E-05

MBA-Y-AXIS

-.5168E+01
-.1380E+00

.5993E+01
.1740E+00

.9776E+01
.3206E-01
.3049E+01
.1307E+02
.1135E+02
.7080E+02
.9869E+01
.3264E+02
.1135E+02
.5938E+02
.9869E+01

t

.8556E+01
L1377E+00
.4343E+00
.1405E+02
.5860E+00
.1304E+02
.4680E+00
.7159E+01
.5860E+00
.1298E+02
.4680E+00

[

.8441E+01
.1807E+00
.5066E+00
.1424E+01
.5045E+00
.2592E+02
.3700E+00
.1491E+02
.5045E+00
.2531E+02
.3700E+00

.2707E+01
.7956E-01
.5202E+01
.1405E+00
.6948E+01
.1984E+01
.8807E+01
.1586E+00
.932BE+01
.1362E4+01
.9167E+01

-.2711E+01
-.7540E-01

.5820E+01
.1523E+00

~-.9198E+01
-.2824E+01

.5752E+01

-.2235E+00

.2356E+02
.391CE+01
.6228E+01

.44
.63
.45
.63
.58

23E+02
85E+01
18E+01
85E+01
86E+00

X-FORCE

.3635E+00
.2793E+00
.4576E+01
.1B78E-05

.4768E-06
.3635E+00
.2793E+00
.4576E+01
.6229E-05
.0000E+0Q0

.1298BE+02

.7356E+01
.5769E+01

.9537E-06

.9537E-06

.8661E+01

.2181E+00
.4982E+01

.21B1E+00

.6114E+01

Y-FORCE

.1135E+02
.9869E+01
.4454FE+01
.1907E-05
.2384E-05
.1138EK+02
.9869E+01
.4454E+01
.9537E-06
.1%07E-05

.7090E+02
.3264E+02
.6210E+00
.7254E+02
.3000E+02

.1840E+02 -.

.1488E+00 -

.1046E+02 -.
.1488E+00 -.

.1300E+02 -

Z2-FORCE

.5382E+01
.4853E+01
.2168E+01
.1049E-04
.2074E-04
.1096E+02
.5132E+01
.2268E+01
.7629E-05
.2000E+02

.1603E+01
.1274E+00
.2212E-01
.3576E-05
.2086E-06
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1164E+00
.5043E+01
1568E-01
5225E+01
.3468E-01

.695E+01
.881E+01
.366E+01
.000E+00
.143E-05
.933E+01
.917E+01
.379E+01
.500E+02
.715E-06

.198E+01
.159E+00
.167E~01
.228E+01
.119E-06

-.1384E+00
-.4154E+01
-.7817E-01
-.4396E+01
-.1166E+00

-131E+00
.797E-01
.347E+01
.116E-05
.000E+00
.137E+00
.798E-01
.360E+01
.110E-05
.119E-05

.128E-01
.118E-01
.547E-02
.111E-06
.119E-0C6

.000E+00
.000E+00
.235E-05
.283E-05
.000E+00
.000E+00
.000E+00
.235E-05
.283E-05

.00CE+00
.000E+00
.000E+00
.372E-03
.224E-03
.000E+00
.000E+00
.000E+00
.356E-03
.281E-03

TORQUE

.1017E-01
.3461E-01
.8023E+00
.1201E+00
.1221E-01
.1239E+00
.3761E-01
.3619E-01
.1310E+00
.1281E-01
.7965E-01
.1184E-01
L1371E+00
.1345E-01
.7991E-01
.1158E-01
.1350E+00
.7941E-02
.1315E+00
.6473E-02

MT.X-AXTS MT.Y-AXIS MT.Z-AXIS

.586E+00
.468E+00
.218E+00
.000E+00
.119E-06
.586E+00
.468E+00
.218E+00
.119E-06
.154E-06

.130E+02
.716E+01
.498E+01
.400E+02
.267E+02



2 6

2 7

2 8

2 9

2 10
* %k

.1276E+02

-.9020E+01
-.3602E+01

.3815E-05
.7628E-05

EXAMPLE § **%*

.5938E+02
.4423E+02
.2769E+01
.6246E+02
.4000E+02

.1757E+01
.8494FE-01
.3565E-01
.2742E-05
.3353E-07

.136E+01
.116E+00
.291E-01
.B0OE+01
.745E-08

.135E-01
.116E-01
.189E-01
.512E-07
.179E-06

THE RESULTS BELOW ARE THE FOLLCWING LOAD SET COMBINATION

LOAD CASE
LOAD CASE

1 *
Z2 %

1.000
1.000

JOINT X-MOVEMENT Y-MOVEMENT Z-MOVEMENT

Woo-Jawme wh P

10

.0000E+00
.0000E+00
.0000E+00
.1481E-04
.6956E-06
.0000E+00
.0000E+00
.0000E+00

-.3812E-04
-.4737E-04

.0000E+00
.0000E+00
.0000E+00
.5932E-04
.1642E-04
.0000E+00
.0000E+00
.0000E+00

.3464E-04
.3%01E-04

.0000E+00
.0000E+00
.0000E+00
.1685E-03
.3395E-03
.0000E+00
.0000E+00
.0000E+00
.1756E-03
.3465E-03

R.X-AXIS R.Y-AXIS

.000E+00
.000E+00
.000E+00
.891E-04
.900E-04
.000E+00
.000E+00
.QO00E+0Q

.484E-03
.B54E-04

.000E+0OC
.000E+00
.000E+00
.666E-04
.424E-04
.00CE+00
.000E+00
.000E+00
.687E-04
.424E-04

MEMBER AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS

W oo -1 U b

10

.9813E+01
.9624E+01
.9744E+01
.1612E+02
.8225E+02
L2277E+02
.4803E+02
.5410E+02
.1090E+02
.5797E+01

.9743E+01
.1090E+02
.8419E+01
.1454E+02
.1245E+02
.7627E+01
.1357E+02
.8193E+01
.5200E+01
.5896E+01

. 2961E+02
.5655E+01
.8260E+01
.9179E+00
.2541E+02
.1528E+02
.2581E+02
.1803E+02
.1061E+02
.1285E+02

.5198E+01
.5456E+01
L2787E+01
.5342E+01
.B932E+01
.8645E+01
.1068E+02
.9051E+01
.5058E+01
.5260E+01

.5306E+01
.6167E+01L
.2787E+01
.5872E+01
L1202E+402
.5528E+0L
.2747E+02
.6089E+01
.4233E+01
.4513E+01

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX8.0UT
REMEMBER THAT YOUR DATA IS STORED IN FILE~EXS8
CHECK THAT THE RESULTS ARE VALID

BUT NOW YOU MUST
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.130E+02
.866E+01
.611E+01
.367E+02
.367E+02

R.Z-AXIS

.000E+0QQ
.000E+00
.000E+00
.374E-03
.221E-03
.000E+0Q0
.000E+00
.000E+0Q0
.353E-03
.284E-Q3

TORQUE

.4478E-01
.9224E+00
.1361E+0CQ
.1419E-02
.1438E+00
.9149E-01
.1505E+00
.9148E-01
.1429E+00
.1380E+00
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210 mapov mapadeiypo Bo emAvBel €va erminedo dwitdopn pe 1O

TPOYPAURA ETIAVOTG Y OPIKDYV TAACIOV.

210 oyfua Qaivetol £va EMIMESO SIKTUOMO UE TIC OACTACELS KUL TIG

ouvBikeg otnpifeds tov. [ to VAKG Tov diktudpatog Aaupavetor pETpo

ghaocticotnrag E = 21.10' KN / m%. Ta péAn tov dve médpatog £xouy eupadov

Statopig A = 61,9.10" m®. Ta péAn tov kaTo TEAROTOC £x0UV ENBASOV SraTopTg

A = 40,3.10* m% Ot opBootdteg £xouv epPaddv Satopic A = 9,35.10° m*. Ta

Saydvio pEn £xouvv epPaddv Swatopric A =15,5.10" m”.
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Znteital n ENMALOT] TOU SLKTUONATOG Y10 TIG RUPUKOTEO TEPITTOCELS
©OpPTIONG:

o) @oprion ToU Ave TWEANATOC ONWE O©TO GYNpe, OSnAadn ue
CUYKEVIPOUEVH KaTakOpua optia 25 KN éxaotov.

B) Avdptnon goptiov 100 KN ano tov xoupo 11 tov kdtw néApatog.

AxolovBovv ta apyeic dedopEvov KOl AMOTELECUATOV TOV TTUPOVTOG

napadeiypatog mov £ ovy t1g ovopaosies EX9 kot EX9.0UT.
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*%%* EXAMPLE 9 ***

18

33 .21000E+0S .84000E+08
.0000E+00 .0000E+00 .0000E+00
.0000E+00 .1500E+01 .0000E+0QQ
.3000E+01 .0000E+00 .0000E+00
.3000E+01 .1500E+01 .0000E+00
.6000E+01 .0000E+0Q0 .0000E+00
.6000E+01 .1500E+01 .0000E+00
.9000E+01 .0000E+00 .0000E+00
.9000E+01 .1500E+01 .0000E+0Q0
.1200E+02 .0000E+00 .0000E+00
.1200E+402 .1500E+01 -0000E+00
.1500E+02 .0000E+00 .0000E+CO
.1500E+02 .1500E+01 .0000E+00
.1800E+02 .0000E+00 .0000E+00
.1800E+02 .1500E+01 .0000E+00
.2100E+02 .0000E+00 .0000E+0Q0
.2100E+02 .1500E+01 .0000E+00
.2400E+02 .0000E+00 .0000E+00
.2400E+02 .1500E+01 .0000E+00
2 4 .0000E+00 .0000E+00

4 6 .0000E+00 .C0C0E+0O

6 8 .0000E+0CO .00C0E+00

8 10 .0000E+00 .CO00E+CO
10 12 .0000E+00 .0000E+00
12 14 .0000E+00 .0000E+00
14 16 .0000E+00 .0000E+00
16 18 .0000E+00 .0Q00E+00

1 3 .0000E+00 .0000E+Q0

3 5 .0000E+00 .0000E+00

5 7 .0000E+00 .C000E+00

7 S .0000E+00 .0000E+00

9 11 .0000E+00 .0000E+00
11 13 .0000E+00 .0000E+00
13 15 .0000E+00 .0000E+00
15 17 .00C00E+00 .0000E+00

1 2 .0000E+00 .0000E+00

3 4 .0000E+00 .0000E+00

S 6 .0000E+00 .0000E+00Q

7 8 .0000E+00 .0000E+00

9 10 .0000E+0CO .0000E+00
11 12 .0000E+0O .0000E+00
13 14 .0000E+00 .0000E+00
15 16 .Q000E+00 .0000E+00
17 18 .0000E+0O .0000E+0O

2 3 .0000E+00 .0000E+00

3 6 .0000E+00 .0000E+00

6 7 .0000E+00 .0000E+00

7 10 .0000E+0Q0 .0000E+00
10 11 .Q000E+00 .0000E+00
11 14 .0000E+00 .0000E+00D
14 15 .0000E+00 .0000E+00
15 18 .Q000E+0Q0 .0000E+00

9

.0000E+00 -.2500E+02 .0000E+00O
.0000E+00 -.2500E+02 .QO0O0OQ0E+00
.0000E+00 -.2500E+02 .0000E+00
.0000E+C0 ~-.2500E+02 .000QO0E+00
.C000E+0Q -.2500E+02 .000QE+00
.0000E+Q0 -.2500E+02 .0000E+00Q
.0000E+00 -.250QE+02 .0000E+0OQ

-172-

PFRRPRHEPRMBHBRPRRERPRPRERREO
HOHPHRKFPHFHHERBEBPORRERKHERERO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.CO000E+00
.0000E+00Q
.0000E+00
.0000E+0Q
.Q000E+00
.0000E+00
.0000E+00
.0D00E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.Q000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+0CO
-0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.Q0000E+QGO
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.C000E+00

ojoleololeloleololeNaNelNeNeReloNeNeNe
OO0 COCOoO0OOO000DO0O0O0OOO0

COoOO0OO0OQCOOCO00CO0000O0OOOOoO0
COO0OOOCOCO0OO00OO0O0OOODO0OO

.6190E-02
.6190E-02
.619CE-02
.619Q0E-02
.6190E-02
.6190E-02
.6180E-02
.61390E-02
.4030E-02
.4030E-02
.4030E-02
.4030E-02
.4030E-02
.4030E-02
.4030E-02
.4030E-02
.9350E-03
.9350E-03
.9350E-03
.9350E-03
.9350E-03
.9350E-03
.9350E-03
.9350E-03
.9350E-03
.1550E-02
.1550E-02
.1550E-02
.1550E-02
.1550E-02
.1550E-02
.1550E-02
.1550E-02

.0000E+00
.0000E+00
.000C0E+00
.0000E+0O
.0000E+00
.0000E+00
.0000E+0G0
.0000E+00
.00C0E+0O
.0000E+00
.0000E+00
.0000E+0Q
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0QO
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+Q0Q
.0000E+0Q0
.0000E+0Q
.0000E+00

.0000E+0CO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0O

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.Q000E+0CO



1le
18

11

.0000E+00
.0000E+00

1

.0000E+00

-.2500E+02
- .2500E+02

-.1000E+03

.0000E+00
.0000E+00

.0000E+00
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.0000E+00
.0000E+0Q0

.0000E+0O0

.0000E+00O
.0000E+00

.0000E+00

.0000E+00
.0000E+0C

.0000E+00



EDUCATIONAL CCMPUTER PROGRAM ------—-—--—---
ACADEMIC YEAR 1995-199s8

SPACE FRAME LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)

**+* EXAMPLE G ***

JOINT AND MEMBER DATA (

18 JOINTS

33 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS

1 .0000E+00 .0000E+00 .OOOOE+0O 0 0 0 0 0 0
2 .0000E+00 .1S500E+01 .COOOE+00 1 1 0 0 0 0
3 .3000E+01 .COOOE+00 .0O0COE+0Q0 1 1 0 0 0 0
4 .3000E+01 .1500E+01 .0000E+00 1 1 0 0 0 0
5 .6000E+01 .0O0Q0E+0Q0 .0000E+00 1 i 0 0 0 0
6 .6000E+01 .1500E+01 .OCOOE+0O 1 1 0 0 0 0
7 .9000E+01 .000CE+00 .0OCO00E+00 1 0 0 0 0 0
8 .9000E+01 .1500E+01 .0QO000E+00 1 1 0 0 0 0
9 .1200E+02 .0000E+00 .0000E+0O 1 1 0 0 0 0
10 .1200E+02 .1500E+01 .0O0O0OO0OE+00 1 1 0 0 0 0
11 .1500E+02 .000O0E+00 .0O0O0O0E+00 1 1 0 0 0 0
12 .1500E+02 .1500E+01 .COOOE+00 1 1 0 0 0 0
13 .1800E+02 .0000E+00 .00OOOE+0QO 1 1 0 0 0 0
14 .1800E+02 .1500E+01 .000OE+CO 1 1 0 0 0 0
is5 .2100E+02 .0000E+00 .00QCOE+0CO 1 1 0 0 0 0
16 .2100E+02 .1500E+01 .0OO000E+0QO 1 1 0 0 0 0
17 .2400E+02 .00O00E+00 .00QQE+00 1 0 0 0 0 0
18 .2400E+02 .1500E+01 .0OO00E+0O 1 1 0 0 0 0
MBR.CONNECTION IAB-Z-AXIS IAB-Y-AXIS IAB-X-AXIS SECT.-AREA ANG-GAMMA
1 2 T0 4 .0000E+00 .0000E+00 .0O00QOE+00 .6190E-02 .CCO0E+QO

2 4 TO 6 .0000E+00 .OO0QE+00 .0QO0O00E+00 .6190E-02 .0000E+00

3 6 TO B .0000E+00 .000GE+00 .COOOE+00 .61S0E-02 .0Q000E+00

4 8 TO 10 .0000E+00 .0000E+00 .0O000E+00 .6130E-02 .0COQE+00

5§ 10 TO 12 .0000E+00 .00Q0E+00 .000QE+00 .61S0E-02 .0O00CE+00

6 12 TO 14 .0000E+00 .0000E+00 .0OQOQE+00 .6190E-02 .0000E+00

7 14 TO 16 .0000E+C0 .OOOOE+00 .QOOOE+00 .6190E-02 .0000QE+00

8 16 TO 18 .0000E+00 .0000E+00 .O000E+00 .6190E-02 .0000E+00

9 1 TO 3 .0000E+00 .OOOOE+00 .OO0O00E+00 .4030E-02 .CO0OOE+0Q
10 3 TO 5 .0000E+00 .0QO000Q0E+00 .OO0O00E+00 .4030E-02 .0000E+00
11 5 TO 7 .0000E+0C¢ .0OQOQQE+00 .0000E+00 .4030E-02 .COOO0OE+00
12 7 TO 9 .0000E+00 .00O0OE+00 .0O00E+00 .4030E-02 .000Q0E+00
13 5 TO 11 .0000E+00 .0000E+00 .COO0O0E+00 .4030E-02 .0O000E+00
14 11 TO 13 .Q000E+00 .OOQOQE+0Q0 .OQCOOCE+00 .4030E-02 .0000E+00
1% 13 TO 15 .0000E+00 .OOQQQE+0CO0 .0OO00E+00 .4030E-02 .0CO0QE+00
16 15 TO 17 .0000E+00 .OOOOE+00 .0OO0COE+00 .4030E-02 .0000E+00
17 1 TO 2 .0000E+00 .OQOOOE+00 .0OGOCOE+00 .9350E-03 .0CO0E+00
18 3 TO 4 .0000E+00 .Q000Q0E+00 .0000E+00 .S350E-03 .QOO00E+0Q0
18 5 TO 6 .00C0E+00 .0COCOOE+00 .000OQE+00C .93S50E-03 .0000E+Q0O
20 7 TO 8 .0000E+00 .OOOOE+00 .OOOOE+00 .9350E-03 .0000E+0QO
21 9 TO 10 .0000E+00 .00O0QE+00 .0000E+0Q0 .9350E-03 .0000E+00
22 11 TO 12 .0000E+00 .0000E+CC .COOOE+00 .9350E-03 .0000E+00
23 13 TO 14 .0000E+00 .OO0QOQCE+00 ,0QO000E+00 .9350E-03 .0000E+00
24 15 TO 16 .0000E+00 .OOQOE+00 .0OO0OQOE+00 .9350E-03 .0CO00E+00
25 17 TO 18 .0000E+00 .000CE+00 .0OCOE+00 .9350E-03 .0OOOQOE+00
26 2 TO 3 .0000E+00 .0O00CE+0CO0 .00COE+00 .1550E-02 .0OQQOE+0O
27 3 TO 6 .0000E+00 .0OQOOE+00 .000QOE+00 .1550E-02 .0QOOQOE+GO
28 6 TO 7 .0000E+00 .0OOOE+00 .00O0DO0E+00 .1550E-02 .0000E+00
29 7 TO 10 .0000E+00 .00COOE+00 .0000E+00 .1550E-02 .Q000E+00
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30
31
32
33

10 TO
11 TO
14 TO
15 TO

11
14
15
18

.0000E+00C
.0000E+00
.0000E+00
.0000E+0Q0

.1550E-02
.1550E-02
.1550E-02
.1550E-02

.0000E+00
.0000E+00
.0000E+00

ELASTIC MODULUS =
SHEAR MODULUS =

THERE ARE 2 LOAD CASES

IN LOAD-SET 1 THERE ARE

L/S ND X-FORCE Y-FORCE
1 2 .0000E+00 -.2500E+02
1 4 .0000E+00 -.2500E+02
1 6 .0000E+00 -~.2500E+02
1 8 .0000E+00 -.2500E+02
1 10 .0000E+00 -.2500E+02
112 .0000E+00 -.2500E+02
1 14 .0000E+00 -.2500E+02
1 16 .0000E+00 -.2500E+02
1 18 .0000E+00 -.2500E+02
IN LOAD-SET 2 THERE ARE 1

L/S ND X-FORCE Y-FORCE
2 11 0000E+00 -.1000E+03

**%* EXAMPLE 9 ***

FIRST ORDER SPACE
DEGREE OF FREEDOM
WIDTH OF THE BAND
TERMS IN K-MATRIX
OF LOAD CASES

NO.

=
\
mn

HERRMRERRREFRRBEPERRERRBERE

MNMNNMNRDNDNDMNDD

ND X-MOVEMENT

WLE-JRnnd W

OO-JOudE wWwhoPR

.0000E+00
.3683%E-03
.6897E-09
.318B3E-03
.2191E-04
.267TE-03
.4382E-04
.4622E-03
.7169E-04
.6567E-03
.1872E-03
.4272E-03
.5984E-03
.1977E-03
.1012E-02
.5824E-05
.1012E-02

1861E-03

0000E+00
1579E-03
3273E-09

.2217E-03
.1960E-03

2855E-03
3919E-03
4769E-03
2017E-03

.0000E+00 .0CO00E+0O0
.CO00E+00 .0000E+00
.0000E+00 .00O0OO0E+0O0
.0000E+00 .0000E+0O0
.2100E+09
.8400E+08

Z-FORCE

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.C000E+00
.0C000E+00
.0000E+00

LOADED JOINTS

MT.X-AXIS MT.Y-AXIS

Z-FORCE

.0000E+00

FRAME ANALYSIS

nmwun

<

-.

32
24
768
2

.0000E+00
.2747E-03
.1577E-02
.1768E-02
.1389E-02
.1389E-02
.C000E+00
.1910E-03
.4411E-02
.4411E-02
.7073E-02
.7264E-02
.7528E-02
.7528E-02
.5046E-02
.5237E-02
.0000E+00
.5086E-03

.0000E+0Q0
.1056E-03
.5018E-03
.5018E~-03
.6428E-03
.6428E-03
.000CE+00
.C000E+00

5639E-02

-MOVEMENT 2Z-MOVEMENT

.Q000E+00
.0000E+00
.0000E+0Q0
.G000E+00
.0000E+00
.0C000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0CO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.CO00CE+Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
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9 LOADED JOINTS
MT.X-AXIS MT.Y-AXIS

.000E+00
.000E+00
.000E+00
.000E+0Q0O
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00Q

.000E+0Q0
.000E+00C
.000E+00
.000E+00
.000E+00
.000E+00
.000E+QQ
.000E+00
.000E+00

.000E+00

R.X-AXIS R.Y-AXIS

.000E+00
.000E+00
.000E+00
.000E+00
.Q00E+0QQ
.000E+0Q0
.Q00E+Q0
.000E+Q0
.000E+00
.000E+C0O
.000E+Q0O
.000E+0C0
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.Q00E+0Q0Q
.000E+00
.000E+00
.000E+00
.000E+0QO
.000E+00
.000E+00

.000E+QQ
.000E+00
.000E+00
.000E+00Q
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+0Q0
.000E+00
.000E+0QO
.000E+0Q0
.000E+Q0Q

.000E+00
.000E+00
.000E+00C
.000E+00
.000E+00Q
.000E+00
.000E+Q0Q
.000E+00
.000E+00

.0000E+00

MT.Z-AXIS
.000E+0QO
.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

MT.Z-AXIS
.Q00E+0Q0Q

R.Z-BXIS

.D00E+0Q0
.000E+00
.000E+00
.000E+00
.0C00E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+0Q0
L000E+00
.000E+00
.000E+Q0O

.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.C0CE+00
.000E+00
.000E+00



MMNNRNNDNDND D

10
11
12
13
14
15
16
17
18

.6682E-03

.1142E-04

.2291E-03
.4382E-03

.2099E-03

.8878E-03

.3563E-03

.8878E-03

.5026E-03

.5639E-02
.1052E-01
.1052E-01
.8486E-02
.8486E-02
.4657E-02
.4657E-02
.0000E+00
.2422E-03

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+0Q0
.00CE+00O
.000E+00

.000E+00
.000E+00
.000E+0QO0
.QO00E+00
.000E+00
.Q00E+00
.000E+0Q0
.000E+00
.00CE+0Q0

M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS

WOOOOI-IJEOUH0AE WMo

NRNPOMHEOMHENHOMERNRENMENMHENNPMNENREORORPROMRENPRPNMBNENENRPNBEBOBENENE DS

i

.2191E+02
.2764E+02
.2191E+02
.2764E+02
.8427E+02
.8292E+02
.B427E+02
.8292E+02
.9944E+02
.1903E+03
,9944E+02
.1903E+03
.8315E+02
.6342E+02
.8315E+02
.6342E+02
.1946E-03
.9232E-04
.6180E+01
.5528E+02
.6180E+01
.5528E+02
.3258E+02
.5367E+02
.3258E+02
.5367E+02
.1163E+03
.1268E+03
.1163E+03
.1268E+03
.1462E-04
.2602E-04
.3595E+02
.1382E+02
.2500E+02
.2294E-05
.3865E-05
.8009E-06
.2500E+02
.0000E+0QO
.2105E-04
.2610E-04
.2500E+02
.9615E-04
.1672E-04
.1108E-04
.2500E+02
.7419E-05
.6657E+02
.3171E+02

.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0O0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.GO00E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0O
.0000E+00
.0000E+00
.0000E+0O
.0000E+00
.0000E+00
.0000E+00
.000Q0E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.C000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00D
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.000CE+00
.0C0CE+00
.0000E+00
.0000E+00O
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0G0O
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0Q0
.0000E+0Q0
.0Q000E+00
.0000E+CO
.0000E+0CGO
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0CO
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+0CQ
.CO0COE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0QO
.0000E+00
.0000E+00
.Q000E+00
.00CO0E+00
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.0000E+00
.0000E+00
.0000E+00
.0000E+00
.Q000E+00
.0000E+0Q0
.0000E+0C0O
.0000E+00
.0000E+00
.0000E+00O
.0000E+00
.0000E+00
.Q000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00Q
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0Q000E+00
.0000E+00
.0000E+0QQ
.Q0000E+00
.0000E+00
.0000E+0Q0Q
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+0Q0Q
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.00C00E+00Q
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.Q000E+00
.0000E+0QO
.Q000E+00
.0000E+00
.0000E+0Q0O
.0000E+0Q0
.0000E+00Q
.00C00E+0QO
.0000E+0Q0
.0000E+00
.0D000E+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+00
.0000E+00
.CO000E+0Q0
.0000E+00O
.D000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+QO
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00C
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+QO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0
.0000E+00

.00CE+00
.000E+Q0
.000E+00
.000E+00Q
.000E+C0O
.000E+0Q
.000E+Q0
.000E+0Q
.000E+00

TORQUE

.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+0O
.0000CE+0Q0
.0000E+0Q0
.0000E+00
.0000E+0Q0O
.0000E+0C0O
.0000E+00
.0000E+0Q0Q
.0000E+00
.G000E+00
.0000E+00
.0000E+00
.0000E+00
.000CE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+CO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00Q
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00O
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.G000E+00



26
26
27
27
28
28
29
29
30
30
31
31
32
32
33
33

NMHENRPMNRENRENRENRENDRE N

.2450E+02
.309CE+02
.3141E+02
.3090E+02
.8731E+02
.3090E+02
.1306E+C3
.1527E+4+03
.7475E+02
.1527E+03
.1884E+02
.7090E+02
.3706E+02
.7090E+02
.89296E+02
.7090E+02

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0CO
.C000E+00
.0000E+0O
.0000E+00
.00Q0E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+0Q0
.0C000E+Q0Q
.0000E+0O
.00C00E+00
.00G0E+00
.0000E+00
.0000E+00
.0000E+0Q0Q
.0C00E+00O
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00O

.0000E+00
.0000E+00
.0000E+00
.00C0E+00
.0Q00E+00
.0000E+00
.000CE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.00C00E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+Q0
.0000E+00
.00Q0E+00
.0000E+00
.0000E+0Q
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+C0O
.0000E+00
.GO000E+00
.0000E+00
.0000E+0D
.0000E+00

L/S ND

LVo-JOh b WP

HERRHRPHRRBRRPERRPRPRPRRERREP R

NMMNMNMNMNNNDNDONNDNNNDODNNNDNDLD
'_l
Q

X-FORCE

.1946E-03
.3815E-05

.0C00E+00
.9537E-05
.9537E-06
.CO00E+00
.0000E+00
.3815E-04

.3815E-05

.3815E-04
.1907E-05
.7629E-05
.7629E-05
.3433E-04
.4578E-04

.1526E-04

.1462E-04
.2289E-04

.9232E-04
.5722E-05

.3815E-05

.1144E-04
.1144E-04

.2670E-04

.1526E-04

.7629E-05

.1144F-04

.1068E-03

.1907E-04

.1526E-04
.T629E~05

.5341E-04

.1106E-03

.2670E-04
.2602E-04

.1526E~04

Y-FORCE

.3585E+02
.2500E+02
.2003E-04
.2500E+02
.3865E-05
.2500E+02
.1225E+03
.2500E+02
.2105E-04
.2500E+02
.1345E-03
.2500E+02
.1672E-04
.2500E+02
.1106E-03
.2500E+02
.6657E+02
.2500E+02

.1382E+02
.1907E-~05
.1907E-05
.2294E-05
.8009E-06
.1621E-04
.8211E+02
.0000E+00
.2610E-04
.1526E-04
.1000E+03
.9615E-04
.1108E-04
.2251E-03
.9727E-04
.7419E-05
.3171E+02
.9537E-05

Z-FORCE

.0000E+CO
.0000E+00O
.G000E+00C
.0000E+00
.0000E+00
.0000E+00
.0000E+00C
.0000E+00
.0000E+0CO
.0000E+00
.C000E+00
.0000E+00
.0CO000E+00
.0000E+0Q0Q
.0000E+00
.0000E+00
.0000E+0O0
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.Q0CCE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

MT.X-AXIS MT.Y-AXIS MT.Z-AXIS

.QQ0E+0Q0O
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+0O
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0QQ
.000E+0Q0
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.Q00E+00
.000E+00C
.000E+00
.000E+00
.000E+0Q0
.000E+0Q0
.000E+00
.Q00E+00
.000E+0CO
.GO0E+0Q0Q
.000E+00
.000E+00
.000E+00
.0Q0E+00

.000E+00
.000E+00
.000E+00
.000E+0QO
.Q00E+00
.000E+00
.000E+00
.000E+Q0
.000E+00
.000E+00
.000E+00
.000E+Q0
.000E+00
.Q00E+0Q
.000E+00
.000E+00
.000E+00
.Q00E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0Q
.O00E+0Q0
.000E+00
.000E+QCQO
.000E+0Q0
.000E+CO
.Q00E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+0Q0
.000E+0QQ

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX9.0UT
REMEMBER THAT YQUR DATA IS STORED IN FILE-EX9
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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.0000E+0Q0
-0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+Q0O
.0000E+00
.0000E+0Q0
.0000E+00
.Q000E+00
.0000E+0Q0
.0000E+00

.000E+00
.000E+00
.000E+00
.000E+Q0
.000E+00
.000E+00
.000E+Q0Q
.CQ0E+00 -
.000E+00
.000E+0QC
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.CO00E+0QO
.000E+0Q
.000E+00
.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0CQ
.000E+QQ
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0QQ
.000E+00
.000E+00



HNapaderypa 100

100KN

210 mapdv mapaderyua Ba emAubel éva yopikd Siktbopa ue 10
TPOYPAUPR ETIAVONG YOPIKGOY RANCIOV.

210 oyxfiua @aivetar cEOVONETPIKA pin SIKTULTY KOTUOKELH ME TIG
dwotaoerg kol 1ig otnpifeg tng. Oha ta péln €xouv v ida dwroun A =
0,005 m’.

Mo o vAkd tov pafdov AapBdvetot perpo shactikdtntog E = 2.10°
KN/m’. OAec ot atnpibetc otoug kOppoug 6, 7, 8 eumodifouv TIC HETAKIVGELS
Tpog OAEG TI¢ SLevBUVOELS X, Y, Z.

Znteiton n €nilveT TOL YOPOBIKTUMRATOG Y1 POPTICT] TOL KOpPov 2 pe
dvo cuykevrpopeveg duvapels Fy = T00KN xat Fz = - 500 KN.

[
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Axkoloufodv ta apyeia Sedoutvov TV ONOTEAECHUTOV TOV MUPOVIOG

rnapudeiypatog rov £xouvy ¢ ovopacieg EX10 kar EX10.0UT.
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**% EXAMPLE 10Q ***
15

W3O dWNDRFOIARWMESWNRE©

.20000E+029 .80000E+08
.7000E+01 .0QQ0E+00 .2000E+02
.0000E+00 .0000E+00 .2000E+02
.0000E+00 .0000E+00 .1000E+02
.3000E+01 .1000E+01 .1000E+02
.3000E+01 .1000E+01 .1000E+02
.6000E+01 .2000E+01 .0000E+0OC
.6000E+01 .2000E+01 .Q000E+00
.0000E+00 .0000E+0CO .0000E+00
1 2 .0000E+00 .0000E+00
1 4 .0000E+0OQ .0000E+00
1 5 .0000E+00 .0000E+00
2 5 .0000E+00O .0000E+00
2 4 .0000E+00 .0000E+00
2 3 .G000E+00 .0000E+00
3 5 .0000E+00 .0000E+00
3 4 .0000E+00 .000CQE+00
4 5 .0000E+00 .0000E+00
5 6 .0000E+00 .0000E+0D
4 6 .0000E+00 .0000E+00 .
4 7 .0000E+00 .0000E+00
5 8 .0000E+00 .0000E+00
4 8 .0000E+00 .0000E+0CO
3 8 .0000E+00Q .0000E+00
1
.0000E+00 .1000E+03 -.5000E+03
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COOHRP MM
OCOORKHHKMH

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00C
.0000E+00
.0000E+00Q
.0000E+00
.0000E+0Q0
.0000E+0Q0

.0000E+0Q0

COOKRKRRBHK
cCooO0O0OCO

.5000E-02
.5000E-02
.5000E-02
.5000E-02
.5000E-02
.5000E-02
.5000E~-02
.5000E-02
.5000E-02
.5000E-02
.5000E-02
.5000E-02
.5000E-02
.5000E-02
.5000E-02

.0000E+00

COO0OO0OO0OO0O00

COO0OO0O0O0OQO

.0000E+0Q0
.0000E+00
.Q000E+00
.0000E+00
.0000E+0QO
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.C000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00



AC

ADEMIC YEAR

EDUCATIONAL COMPUTER PROGRAM

1995-1996

SPACE FRAME LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)

*x% EXAMPLE 10 **%

- -

[«NeNeNoNoNeNeNel
e oloNoNoleRNollel

ANG-GAMMA
.0000E+0Q0
.0000E+00
.0000E+0GO
.0000E+0G0
.0000E+00
.0000E+00
.0000E+00Q
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+QO
.0000E+00
.000CE+00
.0000E+00
.0000E+00

MT.Z2-AXIS
.000E+0Q0

R.Z-AXIS

.000E+00
.000E+00
.000E+0QQ
.000E+0Q0

JOINT AND MEMBER DATA ( 8 JOINTS 15 MEMBERS)
ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS
1 .7000E+01 .0O000E+00 .2000E+02 1 1 1 0
2 .0000E+00 .0000E+00 .2000E+02 1 1 1 0
3 .0000E+00 .QCOOE+0C0 .1000E+02 1 1 1 0
4 .3000E+01 -.1000E+01 .1000E+02 1 1 1 0
5 .3000E+01 .1000E+01 .1000E+02 1 1 1 0
6 .6000E+01 .2000E+01 .0QOO0OCE+00 0 0 0 0
7 .6000E+01 -.2000E+01 .0OO0O0E+00 0 0 0 0
8 .0000E+0Q0 .QCOO0E+00 .000QE+0OC 0 0 0 0
MBR.CONNECTION IAB-Z-AXIS IAB-Y-AXIS IAB-X-AXIS SECT.-AREA
1 1 TO 2 .0000E+00 .,0O0O0QE+00 .0000E+00 .5000E-02
2 1 TO q .0000E+00 .0QQOE+00 .Q0Q0OE+00 .5000E-02
3 1 TO 5 .0000E+00 .OOOOE+00 .0000E+00 .5000E-02
4 2 TO 5 .0000E+00 .COO0QE+00 .0Q00E+00 .S000E-02
5 2 TO 4 .0000E+00 .OOQOQCE+00 .0000E+00 .5000E-02
6 2 TO 3 .0000E+00 .QOOQQE+00 .OQOOOE+00 .S5000E-02
7 3 TO 5 .0000E+00 .0OOOOE+00 .QOQOOE+00 .5000E-02
8 3 TO 4 .0000E+00 .0000E+00 .OCOOE+00 .5000E-02
9 4 TO 5 .0000E+00 .OCOOOE+00 .0000E+00 .5000E-02
16 5 TO 6 .0000E+00 .000OE+00 .0000E+00 .5000E-02
11 4 TO 6 .0000E+00 .OO0Q0E+00Q0 .0COOE+00 .500CE-02
12 4 TO 7 .0000E+0G .0000E+0C .OOODOE+00 .500CE-02
13 5 TO 8 .0000E+00 .QO000E+00 .CCOOE+00 .5000E-02
14 4 TO 8 .0000E+00 .0000E+00 .OOOQOE+0Q0 .5000E-02
15 3 TO 8 .0000E+00 ,Q00QE+00 .0QOOO0OE+00 .5000E-02
ELASTIC MODULUS = .2000E+09
SHEAR MODULUS = .8000E+08
THERE ARE 1 LOAD CASES
IN LOAD-SET 1 THERE ARE 1 LOADED JOINTS
L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS
1 1 .0000E+00 .1000E+03 -.5000E+03 .C00E+00 .0Q00E+0O0
*kkx EXAMPLE 10 ***
FIRST ORDER SPACE FRAME ANALYSIS
DEGREE OF FREEDOM = 15
WIDTH OF THE BAND = 15
TERMS IN K-MATRIX = 225
NO. OF LOAD CASES = 1
L/S ND X-MOVEMENT Y-MOVEMENT Z-MOVEMENT R.X-AXTS R.Y-AXIS
1 1 .5866E-01 .1958BE+00 -.3060E-01 .000E+00 .0Q000E+0Q0
1 2 .5726E-01 .2403E-01 .1333E-01 .000E+00 .0QO0E+00
1 3 -.5608E-02 -.2163E-01 .6667E-02 .000E+00 .00O0E+0Q0
1 4 .9836E-02 .2470E-01 .2884E-02 .000E+00 .0COE+00
1 5 -,2117E-01 .2505E-01 -.6249E-02 .000E+00 .QOO0E+00

-181-

.000E+00



1
1
1

6
7
8

.0000E+0Q0Q
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.Q000E+00

.0000E+00
.0000E+00
.000Q0E+00

.000E+00
.000E+0Q0
.000E+00

.000E+00
.000E+00
.000E+00

M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS

WO~ Uk W

PRAEBRRPRRPRPBPEHERR

15

.2000E+03
.2704E+03
.8112E+03
.3456E+0C3
.3496E+03
.6667E+03
.2377E-03
.2471E-04
.1750E+03
.2185E+03
.6336E+03
.2185E+03
.9177E+03
.3059E+03
.6667E+03

.0000E+00
.0000E+00
.0000E+00
.Q000E+0G0
.0000E+0C
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0CO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0C000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+CO
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0CO
-0000E+0Q0
.0000E+0Q0
.0000E+00

.0000E+00D
.0000E+00C
.Q000E+00
.0000E+00
.0000E+Q0
.0000E+Q0O
.0000E+0O0
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+0Q0

L/S ND

R e S o
O -JO U W

X-FORCE

.2441E-03
.2975E-03
.2490E-03
.1068E-03
.3662E-03
.2375E+03
.6250E+02
.1750E+03

Y-FORCE

.1000E+03
.1526E-04
.6736E-04
.1963E-02
.3296E-02
.1958E+03
.2083E+02
.1167E+03

Z-FORCE

.5000E+03
.1221E-03
.000CE+00
.2441E-03
.2441E-03
.7917E+03
.2083E+03
.8333E+02

MT.X-AXIS MT.Y-AXIS MT.Z-AXIS

.000E+00
.C00E+00Q
.000E+00
.000E+00
.000E+00

.000E+0Q0
.000E+00
.000E+Q0

.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

THE RUN IS COMPLETE

REMEMBER THAT YOUR DATA IS STORED IN FILE-EX10

BUT NCW YOU MUST CHECK THAT THE RESULTS ARE VALID
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AND YOUR RESULTS ARE IN FILE-EX10.0UT

.000E+CO
.000E+00
.000E+00

TORQUE

.0000E+00
.0000E+0Q0Q
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0O
.0000E+0Q0
.0000E+0C0O
.0000E+00

.Q00E+0O0
.Q00E+0Q0
.000E+0O
.000E+00
.000E+00
.000E+0Q0
.000E+0O0
.000E+0QQ
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Zto mapdv mopdderyps Oa emAuBei éva erminedo mAaiclo pe to
TPOYPUPRA ETTALOTS LOPIKGV TAAIGIOV.

210 mapandve cyfpa eaiveto Eva eninedo TAQIGIO pE TN EOPTION KL
715 dlacTacelg Tov kafdg ko 11 cuvBikeg otnpifeng Tov. [Na to nhaicio avtd
1o voLV:

Aveo télpa eppadov Swropric 0,27 m?, ponri adpaveiag 0,018225 m*,

Kéro mélpa spBadov Swatoprg 0.21 m?, porn adpaveiac 0,008575 m*,

OpBootdteg ANV tov akpaiov, epaddv Swatoprc 0,12 m? ponr
adpaveiag 0,0016 m*.

TroAot epfaddv Swazoung 0,15 m?, ponr adpaveiag 0,003125 m*.
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Mo Sha ta pédn to VALKS givat TO OKUPASEN, HE HETPO EAUCTIKOTNTUS
E=2.1.10" KN/ m? ka1 pétpo Sitpnonc G =0.8.10' KN/ m’.

To mhaico B emAvlel v T axdAOLOEC TEPITTOTELS POPTIONG:
) @optien tov képfov TOU Ave REANATOC HE  OKTD  KATAKOpLYT
CUYKEVTPOPEVU POPTIH KUL HVO POMEG OMWG PUIVETOL OTO CYNHA.
B) Avo opllovTi GUYKEVTPOUEVT QOPTIX oTovS KOpPovg 2 kat 3 Orwg, eriong,
PUIVETUL OTO TY MU,

AxorovBolv ta apyein SESONEVOV KOl ANOTEAECHATOV TOU TUPOVTOG

napudeiyuatog tov £yovv 1i¢ ovopacsies EX11 kot EX11.0UT.
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v+ EXAMPLE 11 *#*

24 .21000E+08 .80000E+07
.0000E+00 .0C00E+00 .0000E+00
.0000E+00 .5500E+01 .0000E+00
.0000E+00 .7000E+01 .0000E+00
.2000E+01 .5500E+01 .0000E+00
.2000E+01 .7000E+01 .0000E+00
.4000E+01 .5500E+01 .0000E+0Q0
.4000E+01 .7000E+01 .0000E+0Q0
.6000E+01 .5500E+01 .0000E+00
.6000E+01 .7000E+01 .0000E+00
.8000E+01 .5500E+01 .0000E+00
.8000E+01 .7000E+01 .0000E+00
.1000E+02 .5500E+01 .0000E+00
.1000E+02 .7000E+01 .0000E+00
.1200E+02 .5500E+01 .0000E+00
.1200E+02 .7000E+01 .0000E+00
.1400E+02 .5500E+01 .0000E+00
.1400E+02 .7000E+01 .0000E+00
.1400E+02 .0000E+00 .0000E+00
3 5 .1823E-01 .2025E-02

5 7 .1823E-01 .2025E-02

7 9 .1823E-01 .2025E-02

9 11 .1823E-01 .2025E-02
11 13 .1823E-01 .2025E-02
13 15 .1823E-01 .2025E-02
15 17 .1823E-01 .2025E-02

2 4 .8575E~02 .1575E=-02

4 6 .8575E-02 .1575E-02

6 8 .8575E~-02 .1575E-02

8 10 .8575E-02 .1575E-02
10 12 .8575E-02 .1575E-02
12 14 .B575E-02 .1575E-02
14 16 .8575E-02 .1575E-02

2 3 .3125E-02 .1125E-02

4 5 .1600E-02 .9000E-03

6 7 .1600E-02 .9000E-03

B8 9 .1600E-02 .9000E-03
10 11 .1600E-02 .9000E-03
12 13 .1600E-02 .9000E-03
14 15 .1600E-02 .9000E-03
16 17 .3125E-02 .1125E-02

1 2 .3125E-02 .1125E-02
16 18 .3125E-02 .1125E-02

8

.0000E+00 -.3500E+02 .0000E+00
.0000E+00 ~-.7000E+02 .0000E+00
.0000E+00 -.7000E+02 .0000E+00
.0000E+00 -,7000E+02 .0000E+00
.0000E+00 -.7000E+02 .0000E+QO
.0000E+00 ~.7000E+02 .0000CE+0QO
.0000E+00 -.7000E+02 .0000QE+0O0
.0000E+00 -.3500E+02 .0Q000E+0Q0

2

.1700E+02 .0O000E+00 .0OO000E+00
.1700E+02 .0000E+00 .OOOOE+00

-185-

OHFHRRHEREEFEHRBHERPRB B B O

.6390E-0
.6390E-0
.6390E-0
.6390E-0
.6390E-0
.6390E-0
.6390E-0
.4328BE~0
.4328E-0
.432BE-0
.4328E-0
.4328E-0
.4328E-0
.4328E-0
.2646E-0
.2116E-0
.2116E-0
.2116E-0
.2116E-0
.2116E~0
.2116E-0
.2646E-0
.2646E-0
.2646E-0

.0000E+00
0000E+00
0000QE+00
.0000E+00
.0000E+00
0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00

O HFHHEHEREREPEHRBRERHE RO

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

COO0O0OO0O OO0 OOOOO0
OCCO0OOQOOOoOOOOCOoOOLOoQ0O0O

.2700E+00
.2700E+00

-

2700E+00
2700E+00

.2700E+00

.

2700E+00

.2700E+00
.2100E+00
.2100E+00
.2100E+00
.2100E+00
.2100E+00
.2100E+00
.2100E+00
.1500E+00
.1200E+00
.1200E+00
.1200E+00
.1200E+00
.1200E+00
.1200E+00
.1500E+00
.1500E+00
.1500E+00

.0000E+00
.0000E+00

OO0 OO0 OOOCODOO0

O PR HRPEREREPRHRE RO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+CO
.0000E+0Q0
.0000E+00
.C000E+00
.0000E+Q0
.0000E+00
.0000E+00
.0000E+00
.Q000E+00
.0000E+0Q0

.0000E+Q0 —-.1167E+02
.0000E+0QO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.00C0E+00
.0000E+00
.0Q0Q0E+00
.1167E+02

.0000E+00
.0000E+0C



P e X e T L e e T L e

EDUCATIONAL COMPUTER PROGRAM
ACADEMIC YEAR 1995-1996

SPACE FRAME LINEAR ELASTIC ANALYSIS

—— ek S T R A M S A e MR P R O mm e A S M e e ok AR e

JOINT AND MEMBER DATA ( 18 JOINTS 24 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-ORDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS
1 .0000E+00 .00CQE+00 .OOOOQOE+00 0 0 0 0 0 0
2 .0000E+00 .5500E+01 .0000E+00 1 1 0 0 0 1
3 .0000E+00 .7000E+01 .0O0CCE+00 1 1 0 0 0 1
4 .2000E+01 .5500E+01 .00O0OE+00 1 1 0 0 0 1
5 .2000E+01 .7000E+01 .0000E+00 1 1 0 0 0 1
6 .4000E+01 .5500E+01 .000Q0E+00 1 1 0 0 0 1
7 .4000E+01 .7000E+01 .0Q000E+00 1 1 0 0 0 1
8 .6000E+01 .5500E401 .00O00E+00- 1 1 0 0 0 1
9 .6000E+01 .7000E+01 .QOOQOE+00 1 1 0 0 0 1

10 .8000E+01 .5500E+01 .0QO000E+00 1 1 0 0 0 1

11 .8000E+01 .7000E+01 .0000E+00 1 1 0 0 0 1

12 .1000E+02 .5500E+01 .0000E+00 1 1 0 0 0 1

13 .1000E+02 .7000E+01 .0000E+00 1 1 0 0 0 1

14 .1200E+02 .5500E+01 .000O0E+00 1 1 0 0 0 1

15 .1200E+02 .7000E+01 .Q0O000E+00 1 1 0 0 0 1

16 .1400E+02 .5500E+01 .0000E+400 1 1 0 0 0 1

17 .1400E+02 .7000E+01 .QCOOE+00 1 1 0 0 0 1

18 .1400E+02 .0000E+00 .COO0OE+00 0 0 0 0 0 0

MBR.CONNECTION IAB-~Z-AXIS IAB-Y-AXIS IAB-X-AXIS SECT.-AREA ANG-GAMMA

1 3 TO 5 .1823E-01 .2025E-02 .6390E-02 .2700E+00 .0Q0OQOE+0QO
2 5 TO 7 .1823E-01 .2025E-02 .6390E-02 .2700E+00 .0O00OE+00
3 770 9 .1823E-01 .2025E-02 .6390E-02 .2700E+00 .0000E+00
4 9 TO 11 .1823E-01 .2025E-02 .,6390E-02 .2700E+00 .OCOOE+00
5 11 TO 13 .1823E-01 .2025E-02 .6390E-02 .2700E+00 .0QOOE+0O
6 13 TO 15 .1823E~01 ,2025E-02 .6390E-02 .2700E+00 .0000E+00
7 15 TO 17 .1823E-01 .2025E-02 .6390E~02 .2700E+00 .0000E+00
8 2 TO 4 .8575E-02 .1575E-02 .4328E-02 .2100E+00 .0000E+0Q0
9 4 TO 6 .8575E-02 .1575E-02 .4328E-02 .2100E+00 .QQO00E+00
10 6 TO 8 .8575E-02 .1575E-02 .4328E-02 .2100E+00 .0QO0OCE+00
11 8 TO 10 .8575E-02 .1575E-02 .4328E-02 .2100E+00 .00Q0QE+00
12 10 TO 12 .8575E=-02 .1575E-02 .4328E-02 .2100E+00 .0000E+00
13 12 TO 14 .8575E-02 .1575E-02 .4328E-02 .2100E+00 .000QOE+0Q0
14 14 TO 16 .8575E-02 .1575E-02 .4328E-02 .2100E+00 .000O0E+00
15 2 TO 3 .3125E-02 .1125E-02 .2646E-02 .1500E+00 .00COE+00
16 4 TO 5 .1600E-02 .9000E-03 ,2116E-02 .1200E+00 .000QE+00
17 6 TO 7 .1600E-02 .9000E-03 .2116E-02 .1200E+00 .00O0OQE+0Q0O
18 8 TO 9 .1600E-02 .9000E-03 .2116E-02 .1200E+00 .000OE+0QO
19 10 TO 11 .1600E-02 .9000E-03 .2116E-02 .1200E+00 .00GCOE+00
20 12 TO 13 .1600E-02 .9000E-03 .2116E-02 .1200E+00 .0000E+00
21 14 TO 15 .1600E-02 ,.9000E-03 .2116E-02 .1200E+00 .000Q00E+00
22 16 TO 17 .3125E-02 .1125E-02 .2646E-02 .1500E+00 .0000E+00
23 1 TO 2 .3125E-02 .1125E-02 .2646E-02 .1500E+00 .00OOE+0O0
24 16 TO 18 .3125E-02 .1125E-02 .2646E-02 .1500E+00 .0QOOOE+00
ELASTIC MODULUS = .2100E+08
SHEAR MODULUS = .8000E+07



IN LOAD-SET

L/S ND X-FORCE
1 3 .0C00E+00
l1 5 .0000E+00
1 7 .0000E+00
1 9 .0000E+00
111 .0C00E+00
113 .0000E+00
1 15 0000E+00
117

IN LOAD-SET

L/S ND X-FORCE
2 2 1700E+02
2 3 .1700E+02

1 THERE ARE

Y~-FORCE

.3500E+02
.7000E+02
.7000E+02
.7000E+02
.7000E+02
.7000E+02
.7000E+02
.0000E+00 -,3500E+02
2 THERE ARE 2

Y-FORCE
0000E+00
0000E+00

8 LOADED JOINTS
MT.X-AXIS

Z-FORCE
.0000E+00
.0000E+0Q0
.C000E+00
.0000E+00
.0000E+00
.0000E+0O
.0000E+00
.0000E+00

LOADED JOINTS

.000E+00
,000E+00Q
.000E+00
.00C0E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00

Z=-FORCE MT.X-AXIS

.0000E+00
.0000E+00

.Q00E+00
.000E+00

MT.Y-AXIS MT.Z~AXIS

.Q00E+00 ~.117E+02

.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

MT.Y-AXIS

.000E+0QO0O
.000E+00

P e L Yy R e e e

FIRST ORDER SPACE
DEGREE OF FREEDOM
WIDTH OF THE BAND
TERMS IN K-MATRIX
NO. OF LOAD CASES

L/S ND

O Q0 ~) Ot N

b 2 b b b e 2 b R e b e e e e

[
OV~ UbawWwNE

11
12
13
14
15
16
17
18

NMNNNNNNONNODNNNNNDNDNNDNDND DN

X-MOVEMENT

.0000E+00
.4480E-03
.3647E-03
.3850E-03
.3110E-03
.2609E-03
.2099E-03
.9232E-04
.7415E-04
.9235E~04
.7412E-04

2610E-03
2099E-03
3850E-03
3110E-03

.4480E-03

-.3647E-03

0000E+00

.0000E+0Q0

4019E-02

.4100E-02
.4026E-02

4089E-02

.4029E-02
.4080E-02
.4030E-02

4074E-02

.4026E-02

4071E-02
401BE-02

.4071E-02

4007E-02
4074E-02

.3993E-02
.4078E~02
.0000E+00

FRAME ANALYSIS

I I T |

48
18
864
2

Y-MOVEMENT Z-MOVEMENT

0000E+00Q

.4278E-03

4895E-03
2927E-02
2964E-02
5191E-02
5204E-02
6452E-02
6471E-02
6452E-02
6471E-02
5191E-02
5204E-02

.2927E-02
.2964E-02

4278E-03
4895E-03

.0000E+00

0000E+00
1440E-04

.1054E-04

-.7433E-04

6532E-04
6268E-04
6434E-04

.2177E-04

2167E-04
3045E-04
3034E-04
6977E-04
7143E-04
7833E-04
6939E-04
1440E-04

-.1059E-04

.0000E+0Q0

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+Q0
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0C00E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
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R.X-AXIS

.000E+00
.000E+0Q0
.000E+Q0
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.Q00E+00
.000E+0Q0
.000E+00
.Q00E+0QO
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.C00E+00
.000E+00
-00CE+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

R.Y-AXIS

.Q00E+00
.000E+00
.000E+00
.D00E+00
.000E+00
.000E+00
.00QE+00
.000E+00
.000E+00
.000E+00
.000E+00
.Q00E+0Q0Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00

.000E+00
.000E+00
.000E+00Q
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+0C0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+0Q0

.O000E+0QQ
.000E+00
.000E+Q0
.000E+0Q0
., 000E+0Q0
.QDCOE+Q0
.117E+02

MT.Z2-AXIS

.000E+00
.000E+00

R.Z-AXIS

.000E+00
.848E-03
.110E-02
.122E-02
.120E-02
.839E-03
.B87E-03
.302E-03
.315E-03
.302E~03
.315E-03
.B39E-03
.B87E-03
.122E-02
.120E-02
.848E-03
.110E-02
.000E+00

.000E+00
.150E-03
.375E-04
.347E-06
.242E-04
.687E-05
.129E-04
.192E-04
.223E-04
.188E-04
.219E-04
.570E-05
.117E-04
.165E-05
.260E-04
.151E-03
.400E-04
.000E+00
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MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS

M.L/S. AX.FORCE MAB-Z-AXIS

WWOOWA~-IJANNU e WWhN - -

NEHENEEMNRERNENEHENNEDPRPRODHENEFNNFENENDEPSNNRPRENENDSNRRHRNNRENDEDENERENERENE RN

.1522E+03
.3093E+02
.2866E+03
.2549E+402

~.3850E+403

.1769E+02
.4204E+03
.8716E+01
.3850E+03
+2624E+00
.2866E+03
.8090E+01
.1522E+03
.1357E+02
.1390E+03
.1400E+02
.2734E+03
.8570E+01
.3718E+03
.7628E+00
.4072E+03
.8210E+01
.3718E+03
+1719E+02
.2734E+03
.2502E+02
.1390E+03
.3050E+02
.1296E+03
.8091E+01
.6118E+02
.1514E+02
.2198E+02
.2798E+01
.3226E+02
.1783E+00
.3226E+02
.1781E+00
.2198E+02
.2776E+01
.6118E+02
.1503E+02
.1296E+03
.8000E+01
.2450E+03
.B246E+01
.2450E+03
.8246E+01

.1137E+03
.5544E+01
.2491E+02
.1416E+02
.7176E+02
.6054E+01
.1204E+03
.4352E+01
.1472E+03
.2297E+01
.1466E+03
.1988E+00
.7548E+02
.1068E+02
.1492E+03
.2983E+02
.1963E+02
.1784E+01
.1612E+02
.5109E+01
.5439E+02
.3780E+01
.8064E+02
.2811E+01
.8885E+02
.5576E+00
.B1l62E+02
.2778E+01
.1029E+03
.1534E+02
.1013E+03
+4624E+01
.7273E+02
.5719E+01
.2624E+02
.6660E+01
.2624E+02
.6664E+01
. 7274E+02
.5736E+01
.1013E+03
+.4659E+01
.1029E+03
.1504E+02
.2608E+02
.4B75E+02
.4632E+02
.4476E+02

.7549E+02
.1064E+02
.1466E+03
.6377E~-01
+1472E+03
.2447E+01
.1204E+03
.4506E+0]
.7176E+02
.6205E+01
.2491E+02
.1425E+02
.1137E+03
.5316E+01
.B1l62E+02
.2840E+01
.8885E+02
.6098E+00
.BOG4E+02
.2880E+01
.5439E+02
.3853E+01
.1612E+02
.5178E+01
.1963E+02
.1881E+01
.1492E+03
L2971E+02
.1253E+03
.5544E+01
.1004E+03
.3523E+01
.7485E+02
.5991E+01
.2680E+02
.6799E+01
.2680E+02
.6803E+01
.7485E+02
.6006E+01
.1004E+03
.3568E+01
.1253E+03
.5316E+01
.4632E+02
.4518E+02
.2608BE+02
.4837E+02

.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.Q000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00Q
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0O
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+CGO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+GO
.0000E+00
.0000E+00
.0000E+00
.0000E+0QO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0Q
.0000E+00
.0000E+00
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DO W

X-FORCE

.1316E+02
-.6866E-04
-.3052E-04
~.4578E-04

.1373E-03

.2289E-04
-.5341E-04

.5341E-04

Y-FORCE

.2450E+03
-.3052E-04
~.3500E+02
-.4539E-03
-.7000E+02
~.1110E-02
-.7000E+02
-.4463E-03

Z~-FORCE

.0000E+00
.0000E+00
.0000E+00

.0000E+00 -

.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
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MT.X-AXIS

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

MT.Y-AXIS

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

TORQUE

.0000E+0G0
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+Q0
.0000E+00
.COQ0E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00Q
.0000E+00
.0000E+0Q0Q
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00Q
.Q000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0QQ
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.Q000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

MT.2-AXIS

-.261E+02
-.534E-04
=.117E+02
.534E-04
.160E-03
-.137E-03
.168E-03
-.120E-03
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.7629E-05
.7629E~05
.7629E-05
.8392E-04
.5341E-04
.7629E~-04
.7629E-04
.4959E-04
.0000E+00
.1316E+02

.1708E+02
.1700E+02
.1700E+02
.745BE-03
.5760E-03
.7353E-03
.1223E-02
.4292E-03
.4349E-03
.2082E-02
.1698E-03
.9313E-03
.1081E-02
.8903E-03
.3419E-03
.5016E-03
.2384E-04
.1693E+02

-.7000E+02

.1144E-03
-.7000E+02
.3757E-03
.7000E+02
.3662E-03
.7000E+02
.3052E-04
.3500E+02
.2450E+03

1

.8246E+01
.0000E+00
.4005E-04
.6771E-04
.5054E-04
.2B61E-05
.2718BE~04
.1982E-05
.9939E~05
-.2071E-05

.6363E~05

+.1097E-04

.3028E-04

.1335E-04
-.7629E-05
.0000E+00
.6676E-05
.8246E+01

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.CC00E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.Q000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0O0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX11.0UT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX1l1
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID

- S e e e md kWD D S D SN R R M e e A W R WD M e et R RS e e -
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.820E-04
.134E-03
.216E-03
.916E-04
.839E-04
.130E-03
.229E-03
.000E+00
.117E+02
.261E+02

.487E+02
.381E-05
.134E-04
.434E-04
.761E-04
.458E-~04
.267E-04
.210E-04
.143E-05
.B5BE-05
.377E-04
.157E-04
.257E-04
.186E-04
.496E-04
.763E-05
.181E-04
.484E+02



Mapadsrypa 12¢

Zto mapdv mopddeiype Ba emiuvfei pia erinedn eoydapa pe to0

TPOYPARUR ETIAVONG X OPIKOV TAMGIWV.

Z10 mopamave oYNuC Qaivetol pi eoydpd HE TN QOPTICT KAl Tig
dractacetg g, kabng kat Tig cuvinikeg ot pifede Tng.

O decpevoelg (cuvopuakeg cuvBrikeg) ya toug kouPoug 1, 4, 9, 12, 17,
20 sivon anwA£g edpacELG.

OAa ta péAn katd v SevBuver x éxouv pomn adpdverac 0,0054 m* ko
deiktn avrictaonc ot otpéyn 0,00371 m*.

OAu ta péAn katd Ty Sievbuven y €xovv porn adpdverac 0.0128 m* kot

deiktn avrictaong ot oTpéyn 0,005314 m’.
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To vAIKO eivan okvpdSENa, pe pétpo shactikornrag E = 21.10° KN / m?
xat uétpo Statunong G = 8.10° KN/ m?.

H eoydpua Bu erhubei yia 0o neputtdoeig opTiong:

a) ®option Twv KOpPov 21 kot 22 pe KautakOpLEE GLYKEVTPOUEVE QOPTIL OTTWG
(POUIVET(L OTO GYTUCL.
B) ®éprion tov kOppav 4, 8, 12,16, 20 pe emikOuPLE] pOTEG OTOG PAIVETAL OTO

G I

AxolovBolv T apyeidt SESOUEVOV KL ATMOTEAECUATAOV TOL TAPOVIOG

nopadeiypatoc mov £xovv Tic ovopasieg EX12 ka1 EX12.0UT,
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*%% EXAMPLE 12 *+*+*

22

34 .21000E+08 .80000E+07
.0000E+00 .0000E+00 .0000E+00
.C000E+0QC .2500E+01 .0000E+00
.0000E+00 .5000E+01 .0000E+00
.0000E+00O .7500E+01 .0000E+00
.2500E+01 .0000E+0Q0 .0000E+00
.2500E+01 .2500E+01 .0000E+00
.2500E+401 .5000E+01 .0000E+00
.2500E+01 .7500E+01 .0000E+00
.5000E+01 .0000E+00 .0000E+00
.5000E+01 .2500E+01 .0000E+00
.5000E+01 .5000E+01 .0000E+00
.5000E+01 .7500E+01 .0000E+00
.7500E+01 .0000E+00 .0000E+00
.7500E+01 .2500E+01 .0000E+00
.7500E+01 .5000E+01 .0000E+00
.7500E+01 .7500E+01 .0000E+00
.1000E+02 .0000E+00 .0000E+00
.1000E+02 .2500E+01 .0000E+00
.1000E+02 .5000E+01 .0000E+00
.1000E+02 .7500E+01 .0000E+00
.1200E+02 .2500E+01 .0000E+00
.1200E+02 .5000E+01 .0000E+0C0O
1 2 .1800E-~02 .1280E-01

2 3 .1800E-02 .1280E-01

3 4 .1800E-02 .1280E-01

5 6 .1800E-02 .1280E-01

6 7 .1800E-02 .1280E-01

7 8 .1800E-02 .1280E-01

9 10 .1800E-02 .1280E-01
10 11 .1800E-02 .1280E-01
11 12 .1800E-02 .1280E-01
13 14 .1800E-02 .1280E-01
14 15 .1800E-02 .1280E-01
15 le .1800E-02 .12B0E-01
17 18 .1800E-02 .1280E-01
18 19 .1800E-02 .1280E-01
19 20 .1800E-02 .1280E-01
21 22 .1800E-02 .1280E-01

1 5 .1350E-02 .5400E-02

2 6 .1350E-02 .5400E-02

3 7 .1350E-02 .5400E-02

4 8 .1350E-02 .5400E-02

5 9 .1350E-02 .5400E-02

6 10 .1350E-02 .5400E-02

7 11 .1350E-02 .5400E-02

8 12 .1350E-02 .5400E-02

9 13 .1350E~02 .5400E-02
10 14 .1350E-02 .5400E-02
11 15 .1350E-02 .5400E-02
12 is .1350E-02 .5400E-02
13 17 .1350E-02 .5400E-02
14 18 .1350E-02 .5400E-02
15 19 .1350E-02 .5400E-02
16 20 .1350E-02 .5400E-02
18 21 .1350E-02 .5400E-02
19 22 .1350E-02 .5400E-02

2

.0000E+00 .00QO0OE+00 -.5500E+02
.0000E+00 .0Q000E+00 -.600C0E+02
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[sjojeojeRoleNeoNoleloloNeRoNoNoNeNoNoNoNoNe
QOO0 Q0OCOO0OQCO0CO0O0O0COCOOOOOO00

0

.5314E-02
.5314E-02
.5314E-02
.5314E-02
.5314E-02
.5314E-02
.5314E-0Q2
.5314E-02
.5314E-02
.5314E-02
.5314E-02
.5314E-02
.5314E-02
.5314E-02
.5314E-02
.5314E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-0Q2
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02

.0000E+00
.0000E+00

PHROMFPFORFPREPIROFRMORHHEHHEHORRMO
HEPRHEHHEPRPHRER BB RRRP R B

.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.2400E+00
.1800E+0Q0
.1800E+00
.1800E+00
.1800E+0Q0
.1800E+00
.1800E+00
.1800E+00
.1800E+00
.1800E+00
.1800E+00
.1800E+00
.1800E+00
.1800E+00
.1800E+00
.1800E+0Q0
.1800E+00C
.18CG0E+00
.1800E+00

.0000E+0Q0
.0000E+0Q0Q

FHREPRRHERERRRRRR R R R e

CO0O00O0OD OO0 0COOCOO0OO0

.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.Q000E+00
.0000E+0Q0
.0000E+0C0O
.0C00E+00
.0000E+00
.0C00E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+0Q0
.00C0E+0QO
.00C0E+0O0
.0000CE+00
.000CE+00
.0000E+00C
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00C
.0000E+0QQ

.0000E+00
.0000E+00



12
16
20

5

.0000E+00
.0000E+00
.0000E+Q0
.0000E+0Q0
.0000E+0Q

.0000E+0CO
.0000E+0O0
.00C0E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.Q000E+00
.0000E+0Q0
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.2500E+02
.2500E+02
.2500E+02
.2500E+02
.2500E+02

.3000E+02
.3000E+02
.3000E+02
.3000E+02
.3000E+02

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00



EDUCATICNAL COMPUTER PROGRAM
ACADEMIC YEAR 1995-1986

SPACE FRAME LINEAR ELASTIC ANALYSIS

(ARITHMETIC IS SINGLE PRECISION)

*%% EXAMPLE 12 **#*

JOINT AND MEMBER DATA (

22 JOINTS

34 MEMBERS)

ND X-ORDINATE Y-ORDINATE Z-CRDINATE DISP.CONSTRAINTS ROTL.CONSTRAINTS

1 .0000E+00 .0QQ0O0E+00 .0COOCE+0O0 0 0 0 1 1 0
2 .0000E+00 .2500E+01 .0000E+00 0 0 1 1 i 0
3 .0000E+QQ .5000E+01 .00Q0E+00 0 0 i 1 1 0
4 .0000E+00 .7500E+01 .0000E+00 0 0 0 1 1 0
5 .2500E+01 .00COE+00 .0000E+00 0 0 1 1 1 0
6 .2500E+01 .2500E+01 .0OOOE+0OC 0 0 1 1 1 0
7 .2500E+01 .5000E+01 .00Q0E+0Q0 0 0 1 1 1 0
8 .2500E+01 .7S500E+01 .0000E+00 0 0 1 1 1 0
9 .5000E+01 .0OO00E+0Q0 .0QO00E+00 0 0 g 1 1 0
10 .5000E+01 .2500E+01 .0QQO0QE+00 0 0 1 1 1 0
11 .5000E+01 .5000E+01 .QOCOOE+00 0 0 1 1 1 0
12 .5000E+01 .7500E+01 .OQQOE+0CO 0 0 0 1 1 0
13 .7500E+01 .000OCE+00Q0 .0QO000OE+0QQ 0 0 1 1 1 0
14 .7500E+01 .2500E+01 .0000E+00 0 0 1 1 1 0
15 .7500E+01 .5000E+01 .OOOOE+00 0 0 1 1 1 0
16 .7500E+01 .7500E+01 .0QQ0O0E+00 0 0 1 1 1 0
17 .1000E+02 .0000E+00 .0000E+0Q0 0 0 0 1 1 0
18 .1000E+02 .2500E+01 .OOO00OE+00 0 0 1 1 1 0
19 .1000E+02 .S000E+01 .0O000E+0O0 0 0 1 1 1 0
20 .1000E+02 .7500E+01 .0000E+00 0 0 0 1 1 0
21 .1200E+02 .2500E+01 .Q000E+00 0 0 1 1 1 0
22 .1200E+02 .5000E+01 .000O0E+0QQ 0 0 1 1 1 0
MBR.CONNECTION IAB-Z-AXIS TAB-Y-AXIS TAB-X-AXTIS SECT.-AREA ANG-GAMMA
1 1 TO 2 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .0O00CE+00

2 2 TO 3 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .OOQOOQE+00

3 3 TO 4 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .00Q00E+00

4 5 TO 6 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .0000E+00

5 6 TO 7 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .0O0QOE+00

6 7 TO 8 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .0OO0O00OE+00

7 9 TO 10 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .00Q0E+00

8 10 TO 11 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .0000Q0E+00

g 11 TO 12 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .0Q000E+00
10 13 TO 14 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .0000E+00
11 14 TO 15 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .O000E+00
12 15 TO 16 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .00QQE+00
13 17 TO 18 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .0000E+0Q0
14 18 TO 19 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .QOO00E+0O0
15 19 TO 20 .1800E-02 .128CE-01 .5314E-02 .2400E+00 .0OCOQCQE+0O
ie 21 TO 22 .1800E-02 .1280E-01 .5314E-02 .2400E+00 .OCOQOE+0QO
17 1 TO 5 .1350E-02 .5400E-02 .3710E-02 .1800E+00 .00QOE+0Q
i8 2 TO 6 .1350E-02 .5400E-02 .3710E-02 .1800E+00 .00QCE+00
19 3 TO 7 .1350E-02 .5400E-02 .3710E-02 .1800E+00 .00O0O0E+00
20 4 TO 8 .1350E-02 .5400E-02 .3710E-02 .1800E+00 .0000E+00
21 5 TO 9 .1350E-02 .5400E-02 .3710E-02 .1800E+00 .O000E+00
22 6 TO 10 .1350E-02 .5400E-02 .3710E-02 .1800E+00 .0O00QE+00
23 7 70 11 .1350E-02 .5400E-02 .3710E-02 ,1800E+00 .0Q00Q0E+00
24 8 TO 12 .1350E-02 .5400E-02 .3710E-02 .1800E+00 .0OOCOO0E+00
25 9 TO 13 .1350E-02 .5400E-02 .3710E-02 .1800E+00 .0OO0CE+00
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26
27
28
29
30
31
32
33
34

ELASTIC MODULUS
SHEAR MODULUS

10
11
12
13
14
15
16
18
19

TO 14
TC 15
TO 16
TO 17
TO 18
TO 18
TO 20
TO 21
TO 22

.1350E-02 .5400E-02
.1350E-02 .5400E-02
.1350E-02 .5400E-02
.1350E-02 .5400E-02
.1350E-02 .5400E-02
.1350E-02 .5400E-02
.1350E-02 .5400E-02
.1350E-02 .5400E-02
.1350E-02 .5400E-02
.2100E+08
.8000E+07

.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02
.3710E-02

.1800E+00
.1800E+00
.1800E+00
.1800E+00
.1800E+00Q
.1800E+00
.1800E+00
.1800E+0Q0
.1800E+00

.0000E+00
.0000E+00
.0000E+0Q0
.00C0E+00
.0000E+00
.Q000E+00
.0000E+00
.0000E+00
.0000E+0Q0O

.000E+00
.000E+00

MT.Z-AXIS
.000E+00
.000E+00
.000E+0Q0
.000E+00

THERE ARE 2 LOAD CASES

IN LOAD-SET 1 THERE ARE 2 LOADED JOINTS

L/S ND X-FORCE Y-FORCE Z-FORCE MT.X-AXIS MT.Y-AXIS MT.Z-AXIS
121 .000CE+00 .COOOE+00 -.5500E+02 .000E+00 .0OOE+00
1 22 .0000E+00 .OOOQOE+00 -.6000E+02 .000E+00 .000E+00
IN LOAD-SET 2 THERE ARE 5 LCADED JOINTS

L/8 ND X-FORCE Y-FORCE Z2-FORCE MT.X-AXIS MT.Y-AXIS
2 4 .0000E+00 .0OOCCOE+00 .OO0QOE+00 -.250E+02 .300E+02
2 8 .000CE+00 .0OOOE+00 .0000E+0O0 .250E+02 .300E+02
2 12 .000CE+00 .OO000E+0C .QQ000E+00 .250E+02 .300E+02
2 16 .0000E+00 .0O000E+00 .0000E+00 .250E+02 .300E+02
2 20 .0000E+00 .0000E+00 .0OO000E+00 .250E+02 .300E+02

**%* EXAMPLE 12 ***

FIRST CRDER SPACE

DEGREE OF FREEDOM
WIDTH OF THE BAND
TERMS IN K-MATRIX

NO.

L/S ND X-MOVEMENT

PRPRPRERRRHEBRAEERERPRREHPREB R

[\ SR N

OF LOAD CASES

Yo~ W

.0000E+0Q0
.0000E+0Q0Q
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0C00E+00
.0000E+00
.0000E+0C0O
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.C000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0C000E+0Q0
.0000E+0Q0

Y-MOVEMENT Z-MOVEMENT

.0000E+00
.0Q000E+00Q
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.Q000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+00

.0000E+00
.1247E-04
.1242E-04
.0000E+00O
.2798E-04
.1637E-03
.1624E-03
.3180E-04
.0000E+00
.3595E-03
.3600E-03
.0000E+00
.2542E-03
.2915E-04
.2153E-04
.265BE-03
.0000E+00
.2944E-02
.2963E-02
.0Q00E+00
.8222E-02
.8364E-02

.0000E+0OOC
.2596E-03
.3238E-03
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R.X-AXIS R.Y-AXIS

.828E-05
.301E-05
.303E-05
.827E-05
.917E-04
.459E-04
.469E-04
.926E-04
.162E-03
.B65E-04
.863E-04
.162E-03
.162E-03
.666E-04
.709E-04
.162E-03
.139E-02
.695E-03
.687E-03
.140E-02
.100E-03
.111E-04

.117E-03
.775E-04
.392E-04

.496E-05
.475E-04

.468E-04
.685E-05

.138E-04
.766E-04
.764E-04
.144E-04
.T72E-04
.456E-04
.4T76E-04
.815E-04
.377E-04
.484E-03
.481E-03

.393E-04
.326E-03

.198E-02
.201E-02
.336E-03

.298E-02
.304E-02

.201E-04
.561lE-05
.543E-04

.000E+00

R.Z-BAXIS

.000E+0Q0
.000E+0Q0
.Q00E+00
.000E+00
.000E+0Q0
.000E+0Q0
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+0Q0
.Q00E+00
.000E+0Q0
.000E+0Q0
.DO0CE+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0

.QQ0E+CO
.000E+00
.000E+0Q0Q
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.00C0E+0Q0Q
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0C0O
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.00CO0E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.C000E+00O
.C000E+00
.0000E+00

.0000E+0Q0C
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0QO0
.0000E+00C
.0000E+00
.0000E+00
.0000E+00
.0Q00E+00
.0QQ0E+00
.Q000E+00
.0000E+00
.0000E+00
.0000E+00O
.0000E+00

.0000E+00
.3394E-04
.2535E-03
.2566E-03
.1678E-03
.0000E+0Q0
.2602E-03
.3203E-03
.00G0E+00
.2418E-04
.2775E-03
.3702E-03
.1093E-03
.0000E+00
.2512E-03
.3154E-03
.0000E+0O0
.2053E-03
.2349E-03

.234E-03
.103E-03
.595E-04
.717E-04
.275E-03
.117E-03
.765E-04
.396E-04
.231E-03
.112E-03
.806E-04
.195E-04
.206E-03
.114E-03
.742E-04
.357E-04
.229E-03
.156E-04
.850E-05

.236E~03
.419E-05
.372E-06
.308E-05
.265E-04
.258E-05
.779E-05
.315E-04
.167E-04
.473E-05
.516E-06
.196E-06
.355E-04
.172E-04
.201E-04
.431E-04
.199E-03
.253E-04
.378BE-04

M.L/S. AX.FORCE MAB-Z-AXIS MBA-Z-AXIS MAB-Y-AXIS MBA-Y-AXIS

DO OOk ubhNge P

NRPMNMFEFNFEFNPRPMDRERODRPOMPOMENRPOMEFNNMNPNMNPONREPNMNHENNRNDRNNRPRRNEREDDRPE NS

.0000E+Q0
.0000E+00D
.0000E+0Q0O
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.Q000E+Q0
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.C000E+0Q0
.0000E+00
.0000E+0QO0
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.C000E+00
.0000E+00
.0000E+0Q0Q
.0C00E+00
.0000E+0Q0Q
.0C000E+00
.0000E+00Q
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0CO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+0C
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.C000E+0O
.0000E+00
.Q000E+00
.0000E+00Q
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0C0
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.GQ00E+Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00C
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.00C00E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+0Q0O
.0000E+00
.QQQ0E+00Q
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.Q000E+00
.0000E+00
.0000E+0Q0
.QQ000E+00
.0000E+00
.000CE+00
.0000E+00
.000CE+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+00
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.9904E+00
.1642E+00
.6538E+00
.8347E+01
.1237E+00
.1638E+02
.1604E+00
.3374E+00
.9989E+01
.9372E+01
.1001E+02
.1963E+02
.4667E+01
.2379E+00
.1852E+02
.8877E+01
.2096E+02
.1594E+02
.1069E+02
.8419E-01
.1537E+02
.6525E+01
.8771E+01
.1458E+02
.1453E+02
.1945E-01
.1466E+03
.7675E+01
.1682E+03
.1681E+02
.8828E+01
.8702E+00
.8916E+00
.4364E+00
.9031E+00
.3911E+00
L9007E+00
.2259E+01
.9122E+00
.2691E+02

.1449E+00
.8561E+01
.6445E+00
.1677E+02
.1002E+01
.2548E+02
.1002E+02
.8958E+01
.89961E+01
.1886E+02
.1782E+00
.2400E+02
.2082E+02
.9029E+01
.1863E+02
.1608E+02
.4672E+01
.2522E+02
.9721E+01
.6649E+01
.1421E+02
.1501E+02
.1085E+02
.2556E+02
.1629E+03
.8470E+01
.1505E+03
.1596E+02
.1470E+02
.2473E+02
.1035E+02
.6558E+00
.8802E-01
.2636E+01
.1739E+01
.8406E-01
.1788BE+01
.2944E+01
.2274E+00
.7930E+01

.000E+00
.CO00E+00
.000E+0QO0
.000E+00
.000E+00
.000E+00
.000E+00
.Q00E+0Q0
.0Q0E+00
.Q00E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+0O
.000E+00
.000E+00
.000E+00
.000E+00

TORQUE

.8916E+00
.4364E+00
.1149E-01
.8275E+00
.9122E+00
.30B6E+01
.1537E+01
.6493E-01
.2776E-02
.5862E-01
.1545E+01
.5031E+00
.5368E+00
L1762E4+00
.3315E-01
.4040E+00
.5764E+00
.2528E+00
.8876E+01
.7174E-01
.4787E-01
.1210E-01
.8855E+01
.6010E+00
.2804E+02
.4959E-01
.6294E+00
.3917E+00
.2850E+02
.2644E+01
.1102E+01
L.2127E+400
.9%904E+00
.1642E+0Q0
.5089E+00
.2138E+00
.5208E+0Q0
.3859E+00
.1002E+01
.4832E+00
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22
22
23
23
24
24
25
25
26
26
27
27
28
28
29
29
30
30
31
31
32
32
33
33
34
34
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.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00O
.0000E+00
.0000E+00
.0000E+0Q
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+0Q0D
.0000E+0Q0
.0000E+00
.0C00E+0Q0
.0000E+00
.0000E+00Q
.0000E+00
.0000E+0C0O
.0000E+CO
.0000E+0Q0

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00C
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0Q00E+00
.0000E+0CO
.0000E+0CO
.0000E+00
.C000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+CO
.C000E+0QO
.0000E+00

.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+CO
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.000CE+0QO
.0000E+0C0O
.0000E+00
.0000E+0CO

.1449E+01
L2701E+01
.3279E+01
.89037E-01
.3330E+01
.3506E+01
.1317E+401
.2157E+02
.1024E+02
.2671E+01
.B659E+01
.4218E+00
.6491E+01
.2661E+00
.1059E4+02
.1210E+02
.4948E+01
.1936E+01
.5034E+02
.1141E+01
.5031E+02
.2024E+01
.5565E+01
.1256E+02
.1123E+03
.3842E+00

i

.9706E+01
.2847E+01
.6089E+01
.6496E+00

.5947E+01

L9229E+00
.1002E+02
.1765E+02
.1382E+02
.2008E+01
.4141E+02

.1081E+01

.4150E+02
.2613E+01
.1442E+02
.1684E+02
.2804E+02
.4958E-01
.8491E+02
.7264E+00
.8855E+02
.1868E+01
.2850E+02
.2736E+02
.1102E+01
.2127E+00

.0000E+0Q0
.0000E+00

L/S ND

FRRERHEBHEHBRERPRPHERRPEPRPRRERERREREBSBRPRPRER

NN

WCo-JOoWmbwopRE

W-Ja b

X-FORCE

.0000E+00Q
.0000E+00Q
.00Q0E+00
.0000E+00
.0000E+00
.0000E+00O
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00Q
.0000E+00
.0000E+0Q0
.00C0E+00D
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00Q
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+00

Y-FORCE

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0C00E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00O
.0000E+00

.0000E+00Q -.
.0000E+00

Z-FORCE

.7300E+00
.1132E-05
.1152E-06
.8070E+00
.9537E-06
.1574E-04
.9537E-06
.4768E-06
.2428E+02
.2289E-04
.4768E-05
.2479E+02
.1526E-04
.1907E-Q5
.2003E-04
.1049E-04
.8022E+02
.2289E-04
.8011E-04
.8232E+02
.5500E+02
.6000E+02

.4719E+01
.1013E-04
.3189E-05
.1030E+02
.2861E-05
.1259E-04
.1669E-04
.1240E-04
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1177E+03
.3842E+00

.238E-06
.536E-06
.596E-07
.834E-06
.310E-05
.149E-06
.590E-05
.292E-05
.215E-05
.322E-05
.525E-05
.138E-04
.181E-04
.105E-04
.286E-05
.858E-05
.467E-04
.162E-04
.992E-04
.668E-05
.620E-04
.225E-03

.605E-05
.300E-05
.384E-05
.250E+402
.401E-05
.802E-05
.438E-05
.250E+02

-.1102E+01
-.2127E+00

MT.X-AXIS MT.Y-AXIS MT.Z-AXIS

.000E+00
.000E+00
.155E-05
.358E-06
.000E+0Q0
.334E-05
.381E-05
.596E-06
.286E-05
.477E-06
.381E-05
.381E-05
.143E-05
.229E-04
.191E-C4
.954E-086
.763E-05
.305E-04
.687E-04
.954E-05
.178E-04
.104E-04

.119E-06
.298E-07
.453E-05
.300E+02
.954E-06
.834E-06
.954E-06
.300E+02

.8300E+00
.1731E+00Q
.4822E+00
.2008E+00
.4673E+00
.3816E+400
.8235E+00
.5177E+00
.3837E+01
.6473E-01
.1818E+01
.4888E-01
.1866E+01
.2380E+00
.3849E+01
.2843E+00
.1453E+02
.1945E-01
.7463E+01
.7537E-01
.7309E+01
.1917E+00
.1470E+02
.2692E+00
.8828E+01
.8702E+00
.1035E+02
.6558E+00

.000E+00
.000E+00
.000E+00
.000E+00
.00CE+00
.QQ0E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.00CE+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00

.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00C
.000E+00
.000E+00
.000E+00C



9
10
11
12
13
14
15
16
17
18
19
20
21
22
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.0000E+Q0
.0000E+0O0
.0000E+00
.000CE+QOQ
.0000E+0Q
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+0QO0
.0000E+00
.0000E+0Q0O
.0000E+0Q0

.0000E+Q0Q
.0000E+0CO
.0000E+00
.00C0E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.00C0E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.7797E+01
.3070E-04
.5126E-05
.7827E+01
.1192E-05
.1279E-04
.1146E-04
.5722E-05
.4150E+01
.1303E-04
.6378E-05
.1914E+02
.4835E-05
.2280E-05

.907E-05
.191E-05
.522E-05
.250E+02
.573E-05
.431E-05
.113E-05
.250E+02
.3921E-07
.256E-05
.238E-05
.250E+02
.191E-05
.137E-05

.167E-05
.182E-05
.572E~05
.300E+02
.238E-06
.226E-05
.143E-05
.300E+02
.340E-05
.277E-05
.629E-05
.300E+02
.186E-05
.265E-05

THE RUN IS COMPLETE AND YOUR RESULTS ARE IN FILE-EX12.0UT
REMEMBER THAT YOUR DATA IS STORED IN FILE-EX12
BUT NOW YOU MUST CHECK THAT THE RESULTS ARE VALID
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.000E+00
.000E+00
.000E+00



6.

LYMITEPAIMATA

Ytov topEd TOU YmoAoyopot twv Kartauokevdv 0 MAEKTPOVIKOG
voAoyiotig (H/Y) éxer yiver éva enpavrikdtato epyadreio ya va fonddast

TO pNYovikd v EKTEAEL TNV EPpyacia Tov.

H ¢rdocogia yia tov katapticud tov untpdov dvoxapyiag evog PEAOUS
OMOLOUSTITOTE EMMTESOL KU Y WPLKOV Ypappmkol gopéa (dniadn, exinedov
Siktvoparog, emimedov  mAawoiov, EmimEdNg  £OYOAPAC,  (@PKOU
SIKTLOUOTOC, YWPLKOL TAatciov) eivan ) IS o kGbe nepintoon. Guokd
and REPINTOCT O MEPINTOON LRAPYOLY SWAPOPEG 1| OTIG BACTACEL] TOV
UTTPOOV OV VRAEIGEPYOVTAL | OTNV PUCT TV OTOLXEiIOV OV NEPLEYouvY 1
KOl 6Ta V0.

Me yvooTd T ERUEPOVE UNTPOA SVOKAUYIOS TOV HEAMV UNOPOUUE VO
KOTAOKEVAGOLHE e pnTpaikn oyéon g popeng {W} = [K] . {X} nov
nePIAuPBAavEL GAOV TOV YpappKo QopEd.

Me 1 pgbodo g dvokapyiag avipetenifoviar katd eviaio Tpdmo oAor

Ol YpaupIkol Qopeig, eninedot kan ywpikoi.

H avidloon yopkdv iktveopdtov kol yopikedv miociov pe H/Y
npaypatororeital evkoAd, taydtata xoi diver amoTeAéopoto MEYAANG

akpipeiag.

Ta mheovextripata tng enilveng popewv pe H/Y npofdiiovion ihaitepa
GE MEPINTOGCEIS YWPIKOV QOPEMV HE TOAAG HEAN Omovu n emidvon ke
“kAacikEg pefddoug ue to xépL” Bu MTav pakpoypoVIa Kot KOUPASTIKH.
Eniong ot “khoacikég pebodovg pe 1o yEPY” ovuviiBag yivovian
TEPLOCOTEPEC ARAOTOMTIKES TapadoyEg yio va emtevyfel n enidvon Tov

POPEWV.

Ta emAvdévra pe H/Y mapadeiypara tng nopodoag TTUVIOKAG £PYOCIUg
UTOPOLY vo YPTouedooLY ®¢ “Sokipoctikd mpoPArpata”’ yia KAmOOvV
unyaviké mov eivar véog ypnotng oe onotodrmote mpdypappa H/Y

AVEALOTNG YOPLKAV TPUAUUIKOY POPEDV.
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O peAen g - unxuvikog opeidel vda eivanl o Béon va eAEyEEL quToTEAKG
v opBotnTa TV arotelecudtov Tovw Tov divel 1o npdypapua H/Y nou
¥pnowonoiei, wpaype mov anattel vo yvopiler moAl xKaAd tnv kKAaoikn

otatikn. O EAeyyog emPAAAETUL Y10 TNV AOPAAELX TNG KUTAUOKEVTC.
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