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Abstract

A computer program for matrix structural analysis by object-oriented programming technique using
C" language has been developed. Object, class, method and inheritance which are used in object-oriented
programming are illustrated using a graphical representation. The matrix operations and the structural
analysis by matrix displacement method were satisfactorily performed by the proposed program. This
object-oriented programming concepts can be widely used to develop the finite element structural ana-
lysis program for personal computers.
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12! 1. Graphical representation of an object
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12! 3. Structure of object-oriented structural analysis
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12! 4. Connection of user and Icons in main class

F:la %Scraen
lnput Variables » STRU Class
Input Data Matrix -«
> Matrix & Vector Classes
-

esult tput <f Help Message

1)File ZQuScraen 3)Printer

Print Input Data,
Basic Matrix,
Results

Animation handler

12| 5. Strategies of object-oriented structural analysis
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13! 6. Description of Matrix and Vector classes
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class vector :
dvector operator * (double& dscalor);
double operator * (dvector& n);
friend dvector operator * (dmatrix& m,
dvector& n);
friend dvector operator * (dvector& n,
dmatrix& m);
friend dvector operator * (double& dscalor,
dvector& n);

class matrix :
dmatrix operator * (double& dscalor);
dmatrix operator * (dmatrix& m);
friend dvector operator * (dmatrix& m,
dvector& n) ;
friend dvector operator * (dvector& n,

dmatrix& m);
friend dmatrix operator * (double& dscalor,
dmatrix& m);
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gzst MEE shbel Wsgos sl gy
she] @ate] shsain,

dmatrix m(1, 3, 1, 3, 999);
dvector v(1, 3, 999), vI(l, 3, 0);
double d=1.23454 ;

vl=m * 3123 * m * v * 2;

H=e 20 fgs}b

7} 6}71] gt
vl=trans(m~) * 3.123 * m * v * 2;
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class Node {

private :
friend class NodeList ;
void DeleteCurrentNode( ) ;
void FatalListError(char¥) ;
public :
NodeList* first —node ;
NodeList* current —node ;
int list —length ;
int Number ;
int Order ;
char changewindow ;
Coordinate* coordinate ;

Displacement* displacement ;

Constraint®* constraint ;

Force* force ;

double Mass ;

double Two_nd _—moment ;

public :

Node( );

Node* nodefint) ;

Node* snode(int) ;

Write( ) ;

int Size( ) {return list —length ;}

voild AddNode(Node* item) ;

void RemoveNode(Node* item) ;

void changenode(int new _order) ;

Node* CurrentNode( ) ;

void NextNode( ) {current —node=

current — node — Ysuccessor ; }

void operator+-( ) {NextNode( ); }

void operator——( ) {current _node=
current — node — )predecessor ; }

void GotoBeginning( ) ;

void GotoEnd( );
~Node( ) ;

}s

(2) Frame, Beam 2 Truss |l &=

{to Object)
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12! 8. Description of Frame class inherited from STRU
class
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class NodeList {
friend class Node ;
NodeList* predecessor ;
NodeList* successor ;
Node* entry :

class MemberList {
friend class Member ;
MemberList* predecessor :
MemberList* successor ;
Member* entry ;
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Input Matrix :
1.0 2.0 3.0
2.0 3.0 3.0
3.0 3.0 3.0

Output Eigenvalues And Eigenvectors

Number of JOCOBI rotations : 11

Eigenvalues :

—0.338922 7.516538 —1.177617

Eigenvectors :

Number 1
0.425090
Number 2
0.482739
Number 3
—0.765677

—0.829153 0.363048

0.546953 0.683955

—0.115485 0.632773
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18! 10. Configuration of a plane frame with fixed supp-
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INPUT BASIC MATRIX
MATRIX A

1 3 4 H & 7 8 9 10
1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000
0.0000 1.0000 1.0000 0.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000
0.0000 0.0000 0.0000 1.0000 0.0000 0. 0.0000 0.0000 0.0000 1.0000
0.0000 ©0.0000 0.0000 O0.0000 -0.0334 -0.0334 -0.0500 -0.0500 -0.0667 -0.0667
MATRIX §

1 2 3 4 5 (] 7 8 9 10
300.00 150.00
150.00 300.00

300.00 150.00
150.00 300.00
240.00 120.00
0.00 240.00
60. 00 00
180.00 360.00
320.00 160.00
160,00 320.00
MATRIX P

1 2 3 4 5 6 7 8 9 0

40.00 234,38 !
.00 Q.00

160.00 -234.00

13.33 0.00

RESULTS OF DISPLACEMENT METHOD

MATRIX r: JOINT DISPLACEMENT

COLUMN#1 COLUMN#2

ROW#1 1.371913E+02 4. 148890E+02

ROWS2 -1,861989E+02 -3. 238090E+02

ROW#3 -1, 86549902 -4, 355324E+02

ROWx4 5.127893E+02 -1. 266007E+02
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