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1KTRODUCTION

This paper presents the generzl theory of shells containing inter-
nal ribs in the scope of the theory of boundary constraints. There
has been used the Hu-Washizu functional completed with constraints
put on the rib lines of components of displacements field between
external shell surfaces. Ve have obtained funaamental equations
for shells along with compatibility conditions on the rib lines.

THEORY

The formulating of the general theory of body with the internal
constraints we obtain by means of ( Kutytowski, 1986 ) , where
there were shown equations for the shells. We have got all these
equations by means of the first form of Hu-iiashizu functional,
which was given in the following form : / shear derormations has
been taken into consiueration /
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where stress, displacement and aeformation fields wers described
in three - dimentional base of initial contiguration / rig. 1 /.
Surfaces S+ and S~ are external surfaces, which are charged

by qi y q . $2z and §2,, are boundary surfaces which are

charged by boundary trorces qé or voundary displacement Voi
. . . ijkl .

Vector Q*‘ls a unit normal vector toJS2 and ¢1d 1 is an =lage-

ticity tensor,
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We define the internal rorces as follows (Naghdi , 1963 ) :
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where yé is a translator, and %g = <H, -B>n <h, B> is shown

in rig. 2. e determine Hu-Washizu runctional by two dimentional
fields defined on the fundamental surface:

&xp = %(P'ELEXP +§Vi gp + pf g +CEM§ ®ee)
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where Eyp , €o¢3 » ®yp » Yk s Y3 are derormations on the

fundamental surfsce aescribed by no more than the first derivsti-
ves of displacement fields,

In order to take into account the influence of the ribs we put on
fundamental surface along the line L / fig. 3 / the following
constraints:

¥ @ =xac’5'£= (- BT = o,
(4)

(T) no summing in brackets. ,
The determined functional for S area treats forces on the
line L Zfrom S area as the external forces for S areszs,
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They are
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If we complete functional TV , by runctional 1T s which we
define:

0g =H?\3 O3 + MW T (% +uyy + B ug)-
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- WPy uy - w0y, 0, ]dL,

. * ’ . .
we shall obtain TI'* = 7T + r s, the functional which
aescribes our problem, R@), X 5 are Lagrange multiplierg,onda are

reaction forces connectea with constraints. Using the du Bois-
Reymonda lemma we obtain 2ll the funaamental equations for shells
together with compatibility equations which wo describe on the
lines of the ribs,

Equations or equilibrium:

. + - P82 = o,
ol BP"‘ + P4 }€d3|oc = 0,

(6)
WPl + 1f - P - o

1P ae ¢+ 1P+ 2 - w3 - 0,
Geometric cquations:
Epc= Upw = Bpa Uy, M= Jpit - Bpa O
(M)
€us = SB'oC ’ ¥x= Soc‘}?’cc ’ 5/5-"83’
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Constitutive equations:

P ,¢ptz Epe * E;me Lre + E?LBB X3 0

T E;ﬁtegge . otp’EE Wre + ng’c33 5/3 ,

A3 _ EoBLBzD Eys + 383y, (8)
W g B0y,
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e TR - Exp * 5P %,

Kinetic and static boundary conditions:

up = sp o 5}3 = 50/5 ’
on Cu
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wP oy = ’rf , WPy = h
on Cg
Ve =y, Wy, o=
Nij s u ’ T;C are respectively generalized internzl rorces,
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or bound ary loqdlnw qn& other are ”luuticity tensordg.
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Sstatic conaitions:

(%P - 4B Wy

A~
Bf 7‘('17)1’ =0,

+

(%P - w7 AV, + apTP = o

(11)
(u*3 - :-:"d}) Y« + A, = 0O

(g%3 - 3 43) Uy 5%(?\@) T Eo(.x Vi) 0.

+

Based on this no published yet work therec were prenared the
rollowing papers ( Kutytowski , 1988 , Iydélecki , 1988 ) .
In this work there were shown equations ror the shells with
constraints put on the lines of ribs in normal direction,

In paper ( i“yslecki , 1988 ) there were shown equations for
constraints put on the lines of ribs in tangent direction.
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