CHAPTER V

APPLICATION AND RESULTS

In arder to demonstrate the accuracy of the proposed methed ,
four cases of boundery conditions for skew plate subjected to
uniformly distributed loads have been calculated and compared with the
results of other investisators end thase of the acceptahle finite
element program " sap”4 ". The computer pragram has been developed in
" fortran 77 " lenguase for esny ckew plate angles and aspect ratics

with the poisson's ratic of 0.3 . A1l of the programs and numerical

Example 1 t All Edges sre Simply-Supported

The sete of bourdary intesral squation (26) and (27) are
employed for calculating the normal slope and equivalent shear force
ory bhe hourdaries, The deflecticone and stress resultantz in domein can

be found from equation (75) and its appropriate differentiating.
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Table {. provides the central deflecticns and bending moment s
for various of aspect ratics with 90o ckew angle or rectansular plstes
and compares the results to those obtained by analytical methad as
qucted hy Timochenka (73y  The error column in the table indicates the
excellent agreement of the results . The variation of deflections and
hernding moments are plotted in figure 14 throuwsh 22 corresponding  to
75°, 60° and 45° skew angles with aspect ratio = 1 , and compares to
thosé cbtained by finite element (sapud). In each case the BEM results

refer to 40 boundary elements , which corresponds to 256 elements in

close asreement of all

n

the finite element method . These figures show

variables calculated.
Example 11 : All Edges are Clamped

The sets of boundary integral equations (38) and (39) are
employed for calculsting the hending moments and squivelent shear on
the boundaries . The deflections and stress resultants in domain can

be found from equation (76) and its appropriate differentiating .
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The results are recorded in table 2 and pleotted in figure 23
throush 21 and compared to the pesults that guoted hy Timcshenko (73
and finite element methods respectively. All of the results

show the dood agreement
Example [Il ¢ Two Oppasite Edges Simply-Supported and the Other Twa
Edge: CTlamped

In the case of mixed houndary conditiens , it will ke hetter

to seperate the boundaries by its boundary conditions as follow :

Ft = first side (clampedl @

{Wl =3N3 o570 H b L
Fz = second side ([simpply-supportedl :
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FIG.12 Boundary Discretization

Substitute these boundary conditions in to equation (31) ,

(32) and (33) yields :
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(78) and (79} can bhe expressed in matrix
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The boundary function can be calculated from equation (80) by
* Gauss Elimination Method " [1il. Therefore , deflections and stress
resultants can ke found from equation (78) and its appropriste

differentiating.

The numerical results are recorded in teble 3 send plagbted in
figure 232 through 40 which show excellent agreement with the results
quoted by Timoshenko {71 and those cbtained by finite element method

respectively.

Example [V Two Opposite Edges Simply-Supported and the Other Two

Edges Free -

By the same procedure as shown in example I1l , the sets of
boundary integral equations can be expressed in equation (81) and

domain integral equation in (82).
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FIG. 13 Boundary Conditions
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Table 4 provides the central deflections and bending moments
calculated by 20 , 40 and 60 boundary elements. these results are in
very ¢good agreement with the results duoted by Timeoshenko [73 , but
its convergence is poorer than other examples. Other values of

deflections and kending moment distributions have alszc heen computed
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as shown in figure 41 through 49. The present deflections and bending
maments results are slmast ceincident with the results of the finite
element method except for the moment near the corner and boundary

which show some fluctuation end keep increasing instead of vanishing,
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