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ON THE LARGE DEFLECTION OF A CIRCULAR PLATE
UNDER COMBINED ACTION OF UNIFORMLY DIS-
TRIBUTED LOAD AND CONCENTRATED
LOAD AT THE CENTER

Hvu Har-cuane
(Institute of Mathematics, Academia Sinica)
ABsTRACT

This problem is solved by perturbation methods. We first expand the deflectionV) y
and the radial membrane stress s in double power series of the uniformly distributed load 4
and the concentrated load p:

y=9lp+yia+ 9P FYirrat v+ via + s

(6)
s=siptsipq+siad+ -
Expressions of 3}, -+ V651,53, 85 are given for one type of boundary conditions. When
we know the ratio p/g, it is convenient to write
p=af, q9=28f, (14)

where a,B are constants and f is a load parameter. In this case, Eq. (6) reduces to the form

y=0la+ B f+ (3a + vy B+ yiaB+ v B P+,
(15)
s=(sj+sjaB+ B P+ .

Let & be the generalized displacement corresponding to the load parameter f. From Eq.
(6) we find

S=08lf— 085+ . (18)

We next expand the deflection y, the radial membrane stress s and the load parameter f
in power series of §:

1) Here and hereafter all quantities are dimensionless,
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p=af, q=8f1, (24a)
f=fH6+f:63+ -, (24b)
y=y18+y38°+ -, . ‘ | (24c¢)
s =58+ . -(24d)

It is found that series (24b) may be obtained by inverting series (18) and series (24¢), (24d)
may be obtained by substituting (24b) into (15).

It is worth to note that expression (6) is convenient for calculation but expression (24)
gives better results. ‘

Finally we discuss the problem of a circular plate with a central support under uniformly
distributed load as shown in Fig. 2. The relations between the uniformly distributed load
g, the corresponding generalized displacement v and the reaction p of the central support
are plotted in Fig. 3.



