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Large deflection analysis by perturbation method

using symbolic manipulation system REDUCE

Genya AOKI

Abstract
A perturbation procedure for large deflection analysis is presented as an application of a symbolic
manipulation system to structural mechanics. The calculated results are compared with the behaviors obtained
by finite element method. The accuracy of solutions by perturbation method is discussed considering the

relation between the number of terms and the quantity of deflection. The main conclusions are as follows.

(1) A symbolic manipulation system makes it possible to present the non—linear behavior of a thin plate
in an equation. This characteristic is an advantage of symbolic manipulation to finite element method which

needs incremental calculations.

( 2 ) In case of large deflection analysis by perturbation method, considerations must be taken as to the

applicable range of the solutions.
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Fig. 1 Uniformly loaded circular plate
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OPERATOR W, DW, DDW, U, DU, CW, CU, P,
WIO; :
ARRAY WRH (8),URH (8);

PROCEDURE NORDER (1) ;

BEGIN

INTW1L:=INT ( WRH (I
INTW2:=INTWI1 % R;
DW (I1):=INT (INTW2, R) /R;

DDW (I1):=DF(DW (I),R);

MA:=SUB (R=A,DDW (1) +DW (1) % V/R);
SOLVE (MA,CW (1,1));

CW (I 1)=SOLN (1, 1)

W(I)=INTOW (I)R)+WIO(I);

L, R)+CW (L, 1);
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WA:=SUB(R=A W (I));

SOLVE (WA, P (1));

P(I):=SOLN (1,1);

INTUL:=INT (URH (I+1),R) +CU (I, 1);
INTU2:=INTUI1 * R;

U (I4+1 :=INT (INTU2, R) /R;
UA:=SUB(R=A, U(I +1));

SOLVE (UA,CU (1, 1));
CU(L,1):=SOLN(1,1);

DU (I+1):=DF (U(I+1),R);

WRITE "END OF ORDER 7, I;

END;

OFF SOLVEWRITE ;

DWW:=FOR I:=1 STEP 2 UNTIL 7 SUM (S * *
I*DW (I));

DDWW:=FOR I:=1 STEP 2 UNTIL 7 SUM (S *
* 1% DDW (1)) ;

UU:=FOR =2 STEP 2 UNTIL 8 SUM ( S * % |
*U(I));

DUU:=FOR I:=2 STEP 2 UNTIL 8 SUM (S % % |
* DU (1));

PP:=FORI:=1STEP 2 UNTIL 7 SUM (S % % I %
P(I));

27

EQ1:=6 * DWW % (DWW % % 2+2 % (DUU+V
* UU/R)) T %% 2+T % R % PP/2/A % % 4%
EQ2:=—DWW % DDWW— (1—V ) * DWW * %
2/2/R$

DENEQI:=DEN ( EQ1)$

DENEQ2:=DEN ( EQ2)$

COEFF ( NUM (EQ1),S, WRH ) ;

COEFF ( NUM (EQ2),S, URH ) ;

FOR I.=1 STEP 1 UNTIL 8 DO <<

WRH (I):=WRH (1) /DENEQI;

URH (I1):=URH (1) /DENEQ2; > >:
WIO (1) :=T;

WIO (3) :=0;

WIO (5):=0;

WIO (7):=0;

WRITE "READY TO START !I”;
;END;
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