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Aopn YEVIKOU TTPOYPAMHMATOS AVAAUOTG KATAOKEUWYV

=  H doun evog yevikou TTpoypAupaToS avaAuong TTPETTEN va gival TOOO
YEVIKI WOTE TO TTPOYPAUMA avAAuoNG va PTTOPEI va XpnoIYoTToInEi yia
OIA@OPETIKA €idN avaAUCEWYV Kal HE DUVATOTNTEC XPrONG OTOIXEIWV
OIAPOPETIKWYV TUTTWV.

=  Ta oradia 1nG eicaywyng 0edopEvwy, avaAuong Kai ETTEEEpyaaiag
QTTOTEAECPATWY €ival KOIVA 0€ OAA TA YEVIKAG OKOTTIMOTNTAG (general
purpose) TTpoypaupaTa avaAuong.

Ta dedopEva VOGS TTPOYPANMUATOG avAAUCNG el0ayovTal atrd To XpnoTn
Kal KaBopilouv TO QUOIKO JOVTEAO KAl TO XOPAKTNPIOTIKA TOU.
KaBopilovTtal Ta YEWPETPIKA KAl JNXAVIKA XAPAKTNPIOTIKA TWV MEAWV, Ol
1I010TNTEC TWV UAIKWYV, Ol CUVOPIOKEC OUVONKEC Kal Ta POPTia, Ta OTTOIO
MTTOPEI va €ival aTaTIKA 1] QUVAUIKA.

[MpéTTel €TTionG va KABopIoTEl 0 TUTTOC TNG AvAAUCNC TOOO OCO0 APopPA
TOUG BaBuouc eAeubepiac (TT.x. TTiTTEdN 1] TPIOOIACTATN KATAOKEUT), 000
KOl KOTA TTO00 TTPETTEI VA YiVEI OTATIKN 1] OUVAMIKN avaAuon.
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A@oU oxXnUaTIOTOUV Ol £CI0WOEIC TOU HaBNUATIKOU JOVTEAOU,
XPNOIMOTTOIWVTAC KATAAANAQ oToIxEia Kal TTIBAAAOVTAC KATAAANAQ TO
QopPTIa, TO NOVTEAO ETTIAUETAI APIOUNTIKA.

=  Ta ammoteAéoparta (TT.X. METOKIVAOEIC KOMPWYV, dIayPAUMATA EVTATIKWY
MEYEBWYV, I00TACIKEC KAUTTUAEG K.ATT.) UTTOPOUV VA TUXOUV ETTECEPYATIA
OTN OUVEXEIQ KAl VA TTOPOUCIACTOUV HE TETOIO TPOTTO TTOU VA
OIEUKOAUVOUV TN Awn ammo@Aacewy yia 1n dlacTacloAdynaon NG
KATAOKEUNG, 1 TUXOV OAAQYEC OTNV APXIKN MOPPWON TNG Kal
emavadlaoTaolioAoynon.

Ta TTpoypAupaTa YEVIKOU OKOTTOU (general purpose programs) JTTopouvV
va XpNOoIJoTToIin@ouy yia Tn oTATIKA 1} Kal T QuVAMIKY avdAuon evog
MEYAAOU EUPOUC KATAOKEUWV.

2XEO0V OAa Ta TTPOYPAMUATA YEVIKOU OKOTTOU BaaifovTal oTnv
YEVIKEUMEVN nop®n) TS MeBOdou Aueonc Auokapwiag XpNoIMOTTOIVTOC
TTETTEPAOHMEVA OTOIXEIQ, OTTOU TA YPAMMIKA OTOIXEIO €ival pia atTAn €101KN
TTEPITITWON,.
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NMpoypappaTiopog TnG MeBo6dou Aueong AvoKkauwiag

H MéBodog Auokauwiag NTTOpEi EUKOAQ VA TTPOYPAPMATIOTEN A@OoU N
dladIKaagia €ival YEVIKI), CUCTNMATIKA KAl IOXUElI TOOO VIO I000TATIKA
OO0 Kal VIO UTTEPOTATIKA DIKTUWMATA.

= H 1o kartw diadikaoia 1IoXUEl yIa YPAMMIKA EAAOTIKA avaAuon
ETTITIEOWV DIKTUWHATWY, £XOVTAC oav OEDOPEVO OTI TOOO Ol
TTAPAPOPPWOEIC OO KAl Ol JETAKIVIOEIC UTTOPOUV va BewpnBouv
TOOO PIKPEG WOTE VA g€ival ETTITPETTITA N XPNON TG APXIKAG
YEWMETPIAG TOU POpEQ.

= ETmmiong, yia xapiv amrAdtnTag, edw dev Aapavovrtal uttoyn oTn
OUYKEKPIUEVN O1adIKATiIa TUXOV BEPUOKPACIOKEC METAPBOAEC I
KATOOKEUQOTIKEC ATEAEIEC, AV KAl Eival EUKOAO va TPOTTOTTOINOEI N
dladIkaoia yia va CUPTTEPIAGBEI Kal TETOIEC BUVATOTNTES avAAUONG.

= TEAOG, Ba TTEPIOPIOTOUUE OTNV TTEPITITWON TWV ETTITTEOWV
OIKTUWMPATWY, av KAl N YEVIKEUON TOU TTPOYPAUMATOC O€ XWPIKA
OIKTUWMATA €ival OXETIKA ATTAN.
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KaBopiouog dedopévwy yia avaAuon ETITTEOWYV OIKTUWHMATWYV

To mo st Pruete propoly v wxoroulnBoow v ve xxBopololy te wrwpeitn
Sedopsve yi TV Ve Lo svog emineSou SLTLWUETOC

Fuboplopog s wplBunor ol T 30 L Buwv 100 METETHELTG

FuBoplopog su wplBunon odwv tuw Jedww TG METHTHED TG,

Kubopiopog twv TomMy OLOTNMETWY OUVTSTEYMEwoY Tou xuls peloug g
HETHOHEVUNG, SRS Tpoadloplaleg tww xopfuv wpyng (1) ww 1ehoug { 7).
Fuboplopog svog emolutou oUOTYUETOC CUVTETEY HEVWY.

[Tpoodopopos Twy  ouvisteypevwy  Tob  xube xopBou T METKOMEUNG
YRNOLLOTOUOVTEG T0 ETOALTO ODOTY|ME OUVTSTIEY LEVIDY.

[Tpoodopopog twy ouvopleswy oovBrxwy otnpifewv, Snmdn twv Pubpwy
sheuBeping e Ssdopevec USTUMIVATELG oL omoieg ouwnBng sivil Lndsvmed

[Tpoodopopog g ouvdeopoloving Twy MEAWY TG METETHELYG, SnAwdy Twy
wopuBuwv sy (1) wml tehoug () ot wxpr tou xbe pEkoug

KubBopiopog twy 1blotnuwy tou xfe ushovg, Snmhudn i Suepwpite 1g
SMUPEVELLG SLXTOUNG A, wil Petpoy shuotkotnTeg £
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Autépartn
Ol1001KaTia
avaAuong
EMTITTEOWV

OIKTUWHATWV:
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Trodoyiopog Twy oovpitovow xxteoBivoswg Tou xubs UShong BETS T TOMLME
CUOTILTE OUMTETHY EVDY OTO BTGAUTO CUOTY|[E OUMTETEY LEWDY,

Tpoodloplopog Twy Witpwwy Suoxeppieg tou xibs pelovs, sits xutsubeiny oTo
ETOALTO CUCTYLE GUUTETIY HUEVOY, ELTE YOOI OLWVTKG Te UNTowe Suaxmpieg
OTE  TOMME  OUOTYMKTE  OUVTSTEY MSWOY  MEL  TE  VILOTOLYK  WY|Tow

HETEOY T }HLII'ELGIJ.DLI].

Ero, vnedoyilovps 1o vropntpwe Suoxkpieg sule pedoug ﬁ.’lfj OTo KAOADTO

ob TR L ONWTET LY }J,E‘-,-'UJ‘-.-'.

Besmviovtig kmo sve untpwo dvaxuppie g xutwoxeung, K, pe undevim ol

Tou T otovyeln, yie 1o wifs pelog mpemel v mpoateBoly tw sEng Aupfouvovtug
LIS TV WO MV wvToTolyie Twy Bubuoy sheubsping Twy ushwy xil 1g
METHOHEUTG

"o uTono K OTIC YPRMMEC ML OTIREC MO EVIOToLYoly otoue Puduolc

shsuBeplig Tou xOpBou wpyng {

" o pnrewo kY= -kL onC youpuic mou mvnotoryoly otoue Puduolc

sheuBzplig Tou wOPPBoL ®EYNG F kil OTG OTAAEC  ToU EVILOTOWY oLV OToUG
Pubpoog shevbeping tov xopfou 1ehovg J

= To pnTpwo ;k,,*?ij=—§ii OTC YOUMMEC Wou wwnotalyoly otoug Pubpoug
shsuBesplug Tou xOUPoU TEAOUC [ ML OTG JTMAEG  ToU WVTLOTOLYOUY OToUG

Pubupouc sheuBepiug Tou xopfou wpyng i

Sl e VE | feThl kﬂ —E}‘:,‘; OTLG VREMMEC ®il OTRAEC  ToL GVILOTOLYOUY OToUG
Buboog shevbeping tov xopfou 1éhovg J




e v speppoyn Twv covoplomwy covbnuowy, U, o popsxc umogsl vo ylvel

oteBepos nal vi eibBel e Te smmopfle popTi, E e
F 1 [Er Es][U;
Es E{f KJL--‘ gs

IMe Sedopevec peteauvnosg onc owvoplameg ovbipec U, :g: UTOQOLY Wi

LRoACYLGHODY O EyWKaTeS HETasvn el Twy Mo fwy U 4

= Rf—K

J—
FU+Eg U = Uyp=Kg (R

R, K, U

Eyoutac LmoAoylosl TIC @WWOTEC HETEWIWNGCELC Twy  wOecpeutwy  PebBpoy
ehevBeplag UMogobY OTY CLUEYELX Vi LIICACWOTOLY Ol @WWOTEC (VTIORECELS
oroug Pabpong eAsubeplag mow @WTLOTOLYOLY OTIC COVOQLEKRES CLUVETMEC

E_;:E%f'{-_}f+£33'g3

2T CLVEYELK [LTOQOLY VE DTICAOWOTOLY To BWTETHE [LeyeDy Twy [Ledww:
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AedopeEva
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“o NODES INFORMATION

Y% NODES (node,xcfn), Y (n)) : Nodal coordinates table

% LOADS fnods, magnitude, 7/2=X/Y direction) . Nodal loads table
% SUPPORTS = [uode, 7/2=X/Y direction, preseribed displf ment)

% NODAL COORDINATES
NODES = |
% NODE XCOORD Y.COORD
% n Xm) Y
0.0 00
0.0 30
40 30
40 00
80 30
30 00
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Y% MEMBEE CONNECTIVITY T.ABLE

MEMBERS = |

Y% MEMEBER START-NODE END-NODE Elasticity Modulns Cross _Area
2 Fine ) By Ap
200e% 0.05
200e% 0.05
200e9 0.05
200e9 0.05
200e9 0.05
200e% 0.05
200e% 0.05
200e% 0.05
200e% 0.05
200e% 0.05
200e% 0.05 ]

L A T e L R T a
L T 5 T o N 5 IR o N S T 4% S U 5 S N

hicrd

1
2
3
4
3]
(5
7
3
o
10
11
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G L L e o o
%  2-DTRUSSANALYSIS PROGRAM %
Vs%%0Y% %% %% Y% Y% Voo Te VoY% Y% Y% Y% e YeTe%e Y% Y% %% %% %o

GENERAL INFORMATION
Yo INemINodes . INumber of nodes
Yo NumMembers . INumber of members
Yo MNemSupported DOF. Number of preseribed displacernents
Yo Naumloads : INumber of nodal loads

INFORMATION FOR NODES
Yo - NODES: INodal moordemates table [ INumINodes x 3]
Y% INNODE  X-COORD  Y-COORED

% on Xp) )

Yo - LOALS: Nodal foads table [INumloads > 3]
% INODE LOaAD DIEECTION
Y% m (rmagnitude)  (1.20/2Y7)

Yo - SUFPOETS = Supported DOFs table [INumSupportedDOF x 3]
% INODE DIEECTION  FEESCEIFED
% =n (1.2, 2:Y)  DISFLACEMENT
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Yo MEMBERS INFORMATION

Yo - MEMBERS: Connertrvily and propertes table [INumMembers 5c 5]

Yo

Ye MEMEER START-NODE END-INODE Elastieity Moduis Cross Area

[/ mf) gl () E{m)

% CLEAR VARIABILES FROM MEMORY .

clear

% GET THE NAME OF THE INFUT FILE.

inputFile = input(Input file:','s";
fprintf( Reading data from the file: %s', inputFile)

Y READNG FROM INPUT FILE:
eval(inputFile)

sz = size(NODES);
NumNodes = sz(1);

sz = size(MEMBERS);
NumMembers = sz(1);

sz = size(SUPPORTED_DOR);
NumSupportedDOF = sz(1);
NumFreeDOF = 2* NumNodes - NumSupported DOF;



sz = size(LOALDS);
NumLoads = sz(1);

fprintf("\n INPUT STATISTICS"

fprintf(\n

fprintf("\n %d nodes have been read’, NumNodes)

fprintf("\n %od members have been read’, NumMembers)

fprintf('\n %od loads have been read', NumLoads)

fprintf("\n %od supported DOF have been read', NumSupported DOF)
fprintf('\n --> %d free DOFs', NumFreeDOF)

Yo NODE LATA: Extract the provided nodal coordmates:
[ = NODES(,2) ;
Y = NODES(,3) ;

% PLOT THE TRUSS
figure(l)

clf

hold on

grid on

Yo Lefine the avces parameters to properly fit the truss
dx = abs(max()-min(X));

dy = abs(max(Y)-min(Y)};

axis equal

axis([minC0)-dx/5 max(X)+d=/5 min(Y)-dy/5 max(Y)+dy/5])

axis off




Yo Print and piot nodes
fprintf("\ n\n Data for the %d nodes that have been read:’, NumNodes)
fprintf('\n Coordinatesh n INode i T
for n=1:INumMNodes
fprintf('yn %od %.3F .31, NODES(), 2 (n), ¥ (n))
plot ), Y (), ')

end

Y% MEMEER IDATA:
fprintf('\n\n Data for the %d members that have been read:', Numbembere)

forintf\n M i | Length Area Elast.Mod. cos() =in(Q))

for m=1:INumhlembers
I_MNode{m) = MEMBERS(m,2);
J_MNode{m) = MEMBERS{m,3);
20 = Z(I_MNode(m));
2 = X _MNode(m)):
Y1 =% (I _Node(m));
T =Y {J_MNode{m));
E{m) = MEMBERS(m,4};
Alm) = MEMBERS(m,5);
L{m) = sqet{CU-2) "2+ (Y )-Y1)2);
DIR_COS(m) = 3-30) / Lim);
DIR_SIN(my = (Yi-Y1) / L{m);
fprintf(yn %d %d %d %.2f %.3f %.2e  %A3f .30, m, [ Node(m),
J_MNode{m), Lim), A{m), E{m),DIE_COS{m), DIE_SIN{m) )

plot([Xi ], [Y1 Y]]




% GENEEATION OF GLOBAL STIFFINESS MATRIX
Yo KK : Global stiffness matrix
Yo K Member steffaess matrix

K = zeros(Z*NumNodes, 2*INumNodes) ;

for m=T:NumMhlembers
Km = A(m*E(m),/L(m*DIR_COSm)*DIR_COS(m) DIR_COS(m)*DIR_SIN(m)
DIR_COS(my*DIR_SIN(m) DIR_SIN(m)*DIR_SIN(m) |;
i1 = (I_Node(m)-1y*2+1;
| = (J_Node(m)-1y*2+1;
K+ Lii+1) = K+ 1ii+1) + Km;
K+ 1+l = Ko+ 1p+1) - Km;
K+ L+l = K+ 1Lui+l) - Km;
Kg+ L+ = Kgy+1Lg+D) + Km;
end

fprintf('\n\n GLOBAL STIFFINESS MATRIZ: K =\n ');
disp(K)

Ye REDUCTION OF GLOBAL STIFFINESS MATEIX (Based on the geven constramis).
Yo N FreeDOF: INamber of free DOF

Yo NumSupported DOF: WNumber of DOF with prescribed displacements

Yo —= 2 ¥ NumNodes =  INumBPreeDOF + INumSupported DOF

freeDOF = zeros(NumFreeDOF 1);
@ supportedDOF = zeros(INumSupported DOF, 1);




Us=zeros(MNumbSupportedDOF 13;

U = zeros(Z*MNumlNodes,1);

for s=1:INumSupportedDOF
supportedDOF(E) = 2% GUPPORTED_DOF (5,13-1) + SUPPORTED_DOF (5,2);
Us(z) = SUPPORTEL_DDOF(s,3);
UzupportedDOF (5)) = Us(s);

end

F=1;
for n=1:2*NumlJodes
found="rfalse;
for s=1:MNumSupportedDOF
if(supportedDD OF (5) ==n)
found=true;
continue
end
end
if{found=="false)
freeDOF () = n;
f=1f+1;
end

end

Fprintf("\nSupported degrees of freedom: ;
Fprintf("\n DOF \t Prescribed displacements ;
for s=1:NumbupportedDOF
Fprintf('yn %d Ytht Y.2f ", supportedDOF(s), Us(s) );
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fprintf("\n'nFree degrees of freedom: Yn";
for t=1:MNumFree DOF
fprintf{’ Sd \n',freeDOF(1));

end

YeFORM THE Eff Kfs EKoff Kss

K=K (freeDOF free DOF)

Kfs=K (freeDOF supported DOF)
Kst=K(supported DOF, free DOF)
Kss=K(supportedDOF supported DOF)

E = zeros(Z*NumNodes,1);

for load=1:MumLoads
Rz LOADS(load, 1)-11+LOADS(load, 3)) = LOADGS(load,2);

end

Ff=zeros(NumFreeDOF,1);
for f=1:NumFreeDOF
Ri{f) = R{free DOF(D);
end
fprintf("\n Nodal loads: %;
fprintf("\n DOF \t Load [KIN] %;
for f=1:NumFreeDOF
Porintf{"n %d M\tht %02, freeDOF(f), REE) /1000 3;

end




Yo Computation of nodal displacements
Uf = inw(Kff) * (Rf - Kfs*Us);
fprintf("\n\n Computed nodal displacements: %;
fprintf("\n DOF \t displacement [mm)] %;
for f=1:NumFreeDOF
fprintfhn  %d Atht %.5F ", free DOF(E), UL(*1000);
U{freeDOF(f))= UL);

BACKESUBSTTIUTION FHASE
Yo In this stape the program will compaie
Yo the reacions at the supports and the
Yo member forves from the comguited nodal
Yo dishlacements.

Yo Comprtation of reaction forves
Rs = Est*Jf + Kss*ls;

fprintf( ' ntn Computed reaction forces: ;
fprintf("\n DOF \t Force [KIN] %;
for s=1:INumSupportedDOF
fprintfhn  %d Nt %0.2F ", supportedDOF(s), Re(s),/ 1000 );

end




U Memeber Forces
fprntf("\n'n Computed axial member forces: ),
fprintf("n Member Forces [KIN] Y,
fprintf{\n Startt-node  End-node’,
for m=1:MNumMembers

1 = (I_Node(m)-11#2+1,

1 = (_MNode(m)-1%2+1,

Um = [Uf) ; Ua+D) ; U, UG+ ],

Km=[1-1
-1 1] * A(m)¥E (m)/L(m);

Tm = [DIR_COS(m) DIR_SIN(m) 0 0
0 0 DIR_COS(m) DIR_SIN(m) J;

AxmalForees(m,1:2) = Km * Tm * U,
fpontfn %d WAt Y20 NNEY02E T m, AxmalForees(m,1)/1000,
AxialForees(m,2)/ 10007,

end

scale=100000;
for n=1:MNumMNodes
plot(X(r), T(n), 'o"
plot(E(n) +scale*(2%(n-1)+1), Yin)+scale*U2*%n-11+2), ‘ot
end
tor m=1:Numblembers
I MNode{m) = MEMBERS(m,2),
J_Meode{m) = MEMBERS(m,3),
1 = X(I Node(m))+scale®*UZ2¥]1 Node(m)-1)+17;
%y = XK(]_HMNode(m]) +scale*U2*%]_MNodefmm)-1)+13,
T1 = Y(I Neode(m))+scale® T 2*1 Node(m)-11+2);
T = Y(]_MNode(m))+scale®* U] Node(m)-1)+2);
plot{[Z(I_MNode(m)) X(]_Nodem))], [Y(I_Nodefm)) Y(J_MNode(m))], --"
plot([Xi Xil, [¥i Yil, 'r)
end
© Métpoc Kwuodpouoc fprintf{"\n'n Program terminates normally... \n")
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== trussAnalysis

Input filetrussl

Feading data from the file: trussl
INPUT STATISTICS

& nodes have been read

11 members have been read

3 loads havebeen read

3 supported DOF have been read
- O free OB

Diata for the 6 nodes that have been read:

Coordinates
MNode = T
0.000 0.000
0.000 3.000
4.000 3.000
4.000 0.000
5.000 3.000
5.000 0.000

Diata for the 11 members that have been read:

1 | Length Area Elasthed
300 00D 200e+011

400 0050 Z00e+011
500 0050 200e+011
500 0050 200e+011
400 0080 2.00e+011
300 0050 Z00e+011
400 0050 200e+011
500 0050 200e+011
E00 D0BD 200e+011
400 0080 200e+011
300 0050 200e+011

=
P LT R S S A R =L
U.IU_IG\'\_HG\LNLN-P-'-LN-P-I—&-—-

cos((])
0.000

1.000
0.800
0.800
1.000
0.000
1.000
0.800
0.800
1.000
0.000

GLOBAL STIFFNESS MATRT K. =
1.0e+009 *

37300 09600 0 0 -1.2500 -09600 -2.5000 0
09600 40533 0 -33333 -0.9600 -0.7200 0 0
0 0 37300 -0.9600 -2.5000 0 -1.2500 09600
0 -33333 -09600 40533 0 0 09600 -0.7200 0 0 0
-1.2800 -0.9600 25000 0 FhGO0 0 0 0 25000 0 -12800 09600
-0.9600 -07200 0 0 0 47733 0 -33333 0 0 09600 -0.7200
-2.5000 0 -1.2800 09c00 0 0 7h600 0 -12800 -0.9600 -2.5000 0
0 0 09600 -07200 0 -33333 0 47733 -09600 -0.7200 0 0

0 0 -2.5000 0 -1.2800 -0.9600 37500 09600 o 0

0 0 0 0 -09600 -0.7200 09600 40533 0 -33333

0 0 -12800 09600 -25000 0 0 0 37800 -0.9600

0 0 09600 -0.7200 0 0 0 -33333 -09600 40533

0 0
0 0
0 0

0
0
0
0

suppotted degrees of freedom:
LOoF Fresenbed displacanents
1 0.00
2 0.00
12 0.00

Free degrees of freedom:




Kttt =
1.0e+009 *

37800 -0.9600 -2.5000 0
-0.9600 40533 a 0 09600 -0.7200 0

-2.5000 o 75600 0 0 0 -2.5000
0 0 0 4. 7733 0 -3 3333 0

-1.2800  0.9600 a 0 F.EGO0 0

09600 -0.7200 0 -3.3333 0

0 0 -2.5000 0

0 a 0 0 -0.9600 -0.7200 09600 40833

0 -12800 09500 -2.5000 a 0

-1.2800 09600 0

Eifs =
1.0et+000 *

0 0 0

0 -33333 0
-1.2800 -0.9600  0.9600
-0.9600  -0.7200 -0.7200

0

0

0

Ksf=
1. 0et000 *

0 -1.2500
-3.3333  -0.9600
0 0.9600

-0.9600 -2.5000 0
-0.7200 0 0 0
-0.7200 0

© lMNérpo¢ Kwuodpduog

-1.2800 -0.9600 -2.5000 0
47733 -0.9600 -0.7200 0
-1.2800 -0.9600  3.78500  0.9600

0 37800

Elss =
0 1.0e+009 *
0
-1.2800
0.9600
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