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The Least-Square Collocation Method
Used in Shell-Bending Problems

Lo Ming Zhu Xiaolu

Abstract

This paper analyses elastic shell-bending problems by means of the lea-
st-square collocation method, The mixed method of MWR has been used
in which the trial function-a double power series with unknown coeffi-
cients can meet the requirements of neither the differentical equation of
deflection in the interior of shell nor the boundary conditions, The
computational results of cylindrical shells with 4 hinged edges show the
errors less than 1,5 percent as compared with results of classical solu-

tions, When analysing cantilever plate problems-a épecial case of cantile-
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ver cylindrical shell, the errors are also small, The calculation of all
shell-bending problems can be generaly programmed hy means of the
method presented in this paper,

Key wprds; least-square collocation method, cylindrical shell,

bending, trial function,
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Fig, 2 Forcing states of & cylindrical shell

(2 ) the interior forces ( b)the torques and moments
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Table 1 Deflections at the central points of
cylindrical shells with 4 hinged edges

f Results of Results by Results by . .
— Relative errors .
h this paper F.Z Flasoy (8) S.Timosheko ¢8>
0° 0.004065 0.00406 0.00406 0.12%
0.25 0.003935 0.00394 0.00395 0.13%
0.5 0.003591 0.00360 0.00364 0.25%
1.0 0.002655 0.00269 0.00278 1.3%
2,0 0.001330 0.00132 0.00140 0.76%
f . .
. =0 is the specia] case of a shell_—-n plate
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Table 2 Calculating results of cantilever plate

P Results of Results by Results by Relative errors
this paper finite element (8) Zhangfufan (8>
Deflections at free side a=<1 (qat/D)

0 0.132248 0.12708 0.12933 2.2%
0.125 0.133656 0.12788 0.12998 2.8%
0.25 0.134844 0.12851 0.13056 3.3%
0.375 0.135686 0.12892 0.13091 3.6%
0.5 0.136120 0.12905 0.13102 5.8%

Moments at fixed side a=( (qa2)

0 0.477530 0.34571 0 -
0.125 0.477711 0.50399 0.51270 6.8%
0.25 0.496291 0.52760 0.53353 6.98%
0,375 0,519202 0.53058 0.53550 3%

0.5 0.532126 0.53092 0.533560 0.56%
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Table 3 Calculating values of cantilever

cylindrical shell _';;— =0,25) . .

B 0 0,125 0.25 0.375 0.5 0.625 0.75 0,875 1.0

Deflections at
0,11634 0,11726 0,11802 0.11848 0,11862 0.11842 0.11790 0.11709 0,11612

free side (qa¢/D)
Moments at

0.39639 0.41328 0.45374 0.49502 0.51674 0.50625 0,.46540 0,41487 0.39492
fixed side (qaz)
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