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Development of Object-Oriented Structural Analysis Program for PC
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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. Numerical
tests demonstrate that this proposed program can be widely used for the matrix

structural analysis for personal computers.
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Object — Name (to cAlass)
Class Link -

Instance Variable Storage

]

v v

(to other objects)

2% 1, Graphical representation of an object
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Main
Top GUI
» <4
A
v v v
STRU
Matrix Vector >
Node Load
% i Abstract class
L Member Element
[:}: Class

3%l 3. Structure of object-oriented structural analysis program

3.1 & A
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Mouse events | Keyboard events
\j \j
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3% 4. Connection between user and Icons in main class

Data Input
1)File 2)Screen
Input Variables —»> STRU Class
Input data matrix — <
—» Matrix & Vector Classes
Result Output 44— f Help message <
1)File 2)Screen 3)Printer
Error message

Print Input data,
Basic matrix,
Result

2% 5. Structure of a user interface class
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(to Object) (to Object)

Vector A Matrix A
s = |
n X m n X
O— new Add —QO Add —Q
Scale —QO O~ new Scale —O
O delete Dot —QO Transpose —QO
Multiply —O
O delete MultVector —QO
3% 6. Matrix Vector class description Inverse —O
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84 BHEE DEYAE FAHY ¥, AN TREBo] Yt AHE njEJYAE 2§sio HeY
$8& 3l njEYA Heges B wo 2RES APl

(to Object) (to Object)
Node A Member A
‘F——-————————J @ A—J
O add Coord O add FirstNode
EndNode
O remove Displ O remove Length
SArea
O current Const O current Youngs
Density
C}—W next DOF O next Inertia
(to Object) (to Object)
Load A Element A
Pa— Pa—
O— add ConctrLoad O— local Matrix
O— remove |[UnifmLoad O— global Member

% 7. STRU class description
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(to Object)
Frame A

o i

Node
Member
O— integrate| Load
Element
Matrix
Vector

13 8. Description of Frame class inherited from STRU class
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