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+ (Txy )67::5' av + J]I aso‘x 681” + 31’,,) av +
JJJ OY

+ (661,, + 680,, n 88‘:‘,,) v+ ﬂ]‘ 661',,, 66‘;,,, aaa,) v+

+ v (e, 60’, -+ €y 80',, -+ [ 6éz + Yyz 613&: + Yz 61‘:5 + Yay 8Txy) av —

— (aap,,+z76p,+u‘/8pz)d5—-ﬂ (u 8p. + v 8py + w p,) dS —
S, Se ,

I, [(p,,-—zi,,) 84 + (py — ) 80 + (e — 7) aw] aS=0. (1)

BE », v, w BIBSAZAEFRE,FTERE (11) XERI=IARMMERP
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FEERRTFETHHAR (41) T (45),
FUBMSRAR (111 F1 (110) T

O w O ow 0%
[L{—Ahjﬂr M, &0+ 2, S22 }hdy_

iy 2 12
=—LM,.9§nids +{L oM, oM, ,, aM’”)dwdxdy, (51)

ox? oy?

Ow aéw Ow Odw Ow Odw Ow aaw _
HS{N" 8¢ oz + N dy Oy + Ny oz Oy + Oy ) dxdy=
_ Fw Fw Sw aN,v
_ j{ Z N, S5 o, 22 2 )+

Ow (9N, oN,
+ 3y e + Ty )}6wdxdy. (52)
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REEABEETHEAR (442) MTEHHSE:



274 - ¥ b2 ] 21 £ 10 &
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EANEITRNRBEEFEETP, RTH o RABSET ~ERERMR
FIZoh, HAhF B BA B BB ZAEFTRR S, fdh B AR LR
AR h E R P B — BRI SR S R R

WK (39) THE-RARLESHBHX, SERMEBEEHES

-y P P Ow
F=—M, 522 M, 5y +2M, vy +
w \? _2_\7l Ow \? Ow Ow
) 3 (5y) t s
aN ON,, oN,, 6N .
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AssTRACT

In this paper, some general variationa! principles in the theory of elasticity and the theory
of plasticity are established. Consider an elastic body in equilibrium with small displacement.
By regarding u, v, w, €4 €y, €51 Vyas Yz Vays Gus Gys Gs Tyas Tuns Tay as fifteen independent
functions, and letting their variations be free from any restriction, we establish two
variational principles, called the principle of generalized complementary energy and the
principle of generalized potential energy. Each principle is equivalent to the four sets of
fundamental equations of the theory of elasticity, namely, the equations of equilibrium,
the stress strain relations, the strain displacement relations and the appropriate boundary
conditions. Special cases of these principles are examined. These principles are next
expressed in other forms, where #, v, w, 64 Gy, Gz Tyz Taxs Tay are regarded as nine in-
dependent functions with their variations free from any restrictions.

Next we consider the bending of a thin elastic plate with supported edges under large
deflection. By regarding M,, My, M,,, N, Ny, Ny, #, v, w as nine independent functions
with the restriction that w should vanish along the contour of the plate, we establish a
variational principle, called the principle of generalized potential energy, which is equivalent
to the three sets of fundamental equations in the theory of bending of thin plate, namely,
the equations of equilibrium, the displacement stress relations (strain stress relations) and
the appropriate boundary conditions. This principle is next expressed in another form
which is more convenient for application. As an illustration, von Karman’s equations
for the large deflection of thin plate are derived from this principle. In von Karman’s

equations, one unknown is the deflection and the other unknown is the membrane stress

function. ‘Therefore it is impossible to derive von Karmén’s equations either from the
principle of minimum potential energy or from the principle of complementary energy.

Finally we consider the equilibrium of a plastic body with small displacement. In
the case of the deformation type of stress strain relations, we establish two variational prin-
ciples, each of which is equivalent to the cquations of equilibrium, a certain type of stress
strain relations and the appropriate boundary conditions. In these variational principles, #, v, w
and their variations are free from any restriction, and 6y, Gy, Gz Tyss Tam Ty and their varia-
tions satisfy a certain yield condition. In the case of the flow type of stress strain relations,
we get two similar variational principles, in which #, #, # and their variations are free
from any restriction, Gy Gy, Gz Ty Tus Ty and their variations satisfy a certain yield
condition and s, 6> Gz Tyss Tas Tay have no variations.
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