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SUMMARY. The pre-buckling and post-buckling deformation processes are assumed to
be less complicated, i.e. proceases of average curvature, the influence of complex loading on
the stability of plates was analysed in {1]. In this paper eliminating this restriction, post-
buckling process may be arbitrary complicated, a generalized expression for determining
critical force is formulated by Bubnov-Galiorkin’s method and loading parameter method.

1. PRE-BUCKLING PROCESS

Let consider a rectangular plate subjected to biaxial compressions of intensities p(t) and g¢(t).
At any moment ¢ there exists a membrane plane stress state in the plate
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The strain velocity tensor 1s determined from the following equations
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2. POST-BUCKLING PROCESS

Suppose that external forces depend on a loading parameter t. The parameter ¢ increases
and will reach some value ;. At this moment #; a bifurcation of equilibrium states is assumed to
appear: with an infinitesimal small increment of external force the plate is buckled a.nd receives
possible 1ncrements of deformation
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These post-buckling deformation processes may be arbitrary complicated, so that the stress-
strain relations are defined by the elastoplastic deformation process theory 2]
. 2 nggskg
50‘{3' = g.A(ﬁE{j + 55kk) (P A) Uij ) (21)
a?

w

L3 w - U 1 w Y.
Am-Zel o ouyy (30 izl (g, % D50 %Y e,
sin # 3 Tu s 2 s (2.2)
1 , 3G -1l —cosf 1 13G — ¢ )
P: = = — — .
cos § #'ls) - cos 2 2(3G+¢) cosf ’
with ; X
agijbes; 1/2
cosf = ﬁ , bs= -ﬁ(&s?l + 82, + fey 6e0n + 65%2) &

According to Ilyushin’s approximaie statement §7;; = 0 and not accounting the ualoading,
we obtain
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Hence the quantity cos § does ot- depend on Z, such that 4 and P do not depend on Z as well.
The bending moments are of the form
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Substituting § M;; by (2.3), where A, P contain §w, into the stability equation
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Satisfying kinematic boundary conchtmns with edges simply supported we can find a solution
of the form
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Notice that cosf does not contain C, so that A, P also do not contain €. Substituting §w
into the stability equation and applying Bubnov-Galiorkin’s method [3j:
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where X is the expression in the left hand slde of the stability equation (2. 4) give from (2.5) an

equation for finding a critical force. .
Consider the case of a square plate. In this case -
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According to (2.6), the equation {2.4) reduces to
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The expressions of A and P from (2.2) and (2.7) are written in'the form
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Applying Bubnov-Galierkin’s method
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where C;(¢ = 1+ 7) are constants, evaluated by the following integrals
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Substituting the expressions of A1, A2, P1, #; into the equation (2.11), from which we get the
formula for determining a critical force
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Now, suppose that p = p(t}, ¢ = g(t) are known as functions of loading parameter . The
equations (1.3) and (2.12) are satisfied simultaneously, from that we can determine a critical value
t; of the loading parameter. Then the critical forces are as follows
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In particular case when post-buckling process is a process of average curvature, we have
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Finally, from (2.12) we get the known expression of the critical force in {1]
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CONCLUSIONS

1. A typical example on the application of the general elastoplastic deformation process theory
[in the stability problem of plates is given.

2. Establishing a method for formulating an expressmn of critical force in the general case
without any restriction on the arbitrary complex loading, this approach has a practical meaning
in engineering calculation.

3. Received. result in [1] is a particular case of the generalized expression (2.12) shown in this

paper.
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MOT CACH T1kP CAN MOT BAI TOAN ON DINH
CUA BAN CHIU TAI PHUC TAP BAT KV
G& bd moi gil thift han ché leu qué trinh bién dang sau khi mat én dinh, & ddy ¢6 thé xem
dé 1a qud trinh phic tap bat k. Bing phwong phip Bubnov - Galiorkin vi phll’o’llg phép tham

s6 tdi da thift lap dwge cong thirc hién xac dinh lwe t&i han téng quit hon k€ qui nhin duwoc
trwée diy.




