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Abstract — The general problem of limit analysis is the determination of the flow limit for a given structure under given types of
loading ; the load intensity at the flow limit is called the “ load carrying capacity ” of the structure. This research is concerned with
the determination of the load carrying capacity of thin circular plates made of a plastic-rigid material that obeys TRESCA*S yield
condition and the associated flow rule.The discussion is restricted to rotationally symmetric types of loading and edge support :
both simply supported and built-in plates are considered, and the load is supposed to be uniformly distributed over either a central
circular region or an annular region that extends up to the edge. For conciseness, the detailed analysis is presented only in certain
typical cases, and otherwise only the final results are given. The problems studied in this paper are, of course, only particular cases
of the general problem of determining the load carrying capacity of a plate of arbitrary shape under an arbitrary type of loading.
However, it is felt that from the study of such particular cases experience can be gained that will suggest ways of attacking the
general problem.
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I INTRODUCTION

The concept of limit analysis was introduced by structural engineers in connection with problems concerning
beams and frames (see, for instance, KIST 1920 ; VAN DEN BROEK 1948 ; BAKER 1949). Only recently has the
general theory of limit analysis been developed (HILL 1951 ; DRUCKER, PRAGER and GI~EENBERG 1952 ;
PRAGER 1952) as a chapter of the mathematical theory of perfectly plastic solids. This development has led not only to
new methods for the limit analysis of beams and frames (see, for instance, SYMONDS and NEAL 1951) but also to the
application of limit analysis to other fields (HEYMAN 1951 ; WEISS, PRAGER and HODGE 1952 ; ONAT and
PRAGER 1953 ; PELL and PRAGER 1951).As HILL (1951) has pointed out, the principles of limit analysis are most
conveniently formulated for a perfectly plastic material that is rigid whenever the stress is below the yield limit.

CLASICAL SOLUTIONS FOR SIMPLY SUPPORTED PLATES

Case: 1 Uniformly Distributed load

Step-1. Type of loading: Plate loaded with uniformly Distributed load on central Diameter 2C.
Step-2 Figure.
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Fig. 1 Central Patch load of UDL upto Diameter 2C on overhanging plate
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Step 3. Equation of equilibrium used
sectionis talen ata distance of r from centre of platewithin 2hie 0 <r<b

d
EI:F*MI':] —My = —Qp#r

Step 4, Caloulation of Oy forr<b

d 1
ST M) My = —=ar?
Integrmtion wrtdr

1 &
[t M) —r+My = e +C,;

Step 5. boundary condition used to get constart of integration

Atr=0, Mr =M =hdy

& therefore C=

1 =
(r+M.)—r+M, = g
At r=C I =h

1
M, = —gqﬂz+M:.r
mecion 2.2, c<r<h

car< b, W=
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Step 6. boundary condition vsed to get constarnt of integration,
At r=C, M=
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Section 33 ber<a, Q,.=10
SO M) —My = —Q +r

Integrating
(r#b. 0y —r*M, =0+

Atr=h, ML =M,
b(Mb— My ) = C,

1¢7] 1,
b*[— 5 ]-FEC_[C =0

1 1
= — — 2 — 2
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1 1
ir+M,) —r+My= —Eqbcz+ chz

Collapszes at r=a, IWE =0
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Case: 2 Triangular Load
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Fig. 2 Central Patch load of Triangular load upto Diameter 2C on Overhanging Circular plate
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