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The intrinsic fornulation of the geomtrically non-linear theory ofthin elastic shells,
proposed in [1], allows one to find straipg, and bendingsc,, of the shell rdsurface. Then th

positionvedor y of the mdsurface of the defored shell carbe found fromknown y,, and x,,, by
one of two nethods proposed in [2].

In this report we develop an altetive novel nethod of deterrnming the vectory from
prescribedy,, and x,,. The present approach uses the right polar dposition of the misurface
deformation gradientR = RU , whereU is the surface right stretch tens@and R is the 3D rottion
tensor. Applying the ethod developed here the vector is calculatedin threeconseutive sters
described briefly below.

Let x=x("), a=1,2, be tke position vector of the shellidsurfaceM in the rekrerce
(undeforned) configuration. At each pointxe M we define the natural base vectc

. 1
a, =0x/06“ =x,,, the unit mrmal vects n=—

Ja

of the suréce netric tensor a with a =det(a,,), and the covariant cqmonentss,; = -a,+n

a, xa,, the covarianconponentsa,, =a,-a,

of
g

the curvature tensds . In the deformed configuration the shelldsurface) is paraneterized by
the convected coordinate®” so that its geoetry is deschied by the samsymbols with a ba

above thema ,n,a,a,, b, etc. Thenthe dformation sate of the shell idsurface is escribed by

o af !

. 1,._ —
the covariant coponentsy,, :E(a“ﬁ -a,,) and x,, =—(b

. —b,;) Of the surface strairy and

bendingk tensors, respectively.
Introducing the ridsurface deformtion gradieh F=y, ®a“, by the tleoremof Tissot we

can justify the right polar decquosition F=RU . Then the fieldy =y(6”) can be found in the
three $eps a@scribed below.

a) Fromknown y . the stréch field U=U(6“) is found by pure algebra through the expli

formula
(l+ 1+ 2try+4 dety)a+ 2y
Q) U= .
\/2(1+tr Y+1+2try+4 dety)

b) FromknownU andx,, the rotdion field R =R(6“) is cdculated by soling the systen of two
linear PDE’s
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R’a:RXka 1 ka:g}m:uﬂaal(_i_kan’
(2 a , a .,
Hop = ba/i - 55 ) gapUrf (bz/x _Kz/i) , k,=- Eg ’ U(ijp )

prs

where ¢,, and ¢ are components of tb surface prmutation tensore, and (.), denotes the

surface coariart derivative in the retric a,,. The integability condtions g”ﬁR,aﬁzo of the

system(2), are proved to be equivalettt the corpatibility conditionsof the non-linear theory o
thin shdls.

Using the theorenmof Frobenius — Dieudonné fitas been shown that the solutions to
problem (2); can be converted into an infinitet of system of ODE’s along curves c M,
parangterized by the length coordinateand covering densely the entire d@mof M :

3) ﬁzRK, K=1Ixk, k:kaah9 ,
ds ds

wherel is the identity tersor ofthe I vector spae.

Solution tothe initid value problem(3); may be obtained with any of the well know
techniges, nurerical techniques inclusév In particdar, applying the mathod of successiv
approxinations the solution to (3)can be given in the form

R=R,R,, R =30,

i=0

(4) ;
Oq(s)=1, O,(s)=[O, (K ()dt, i=1,

where R, = R(s,) is therotation tersor ats = s,.

c) With R andU already known the systegn, =Fa_ can be integted ly quadratve

©) y=Yo+ [RUa,d0", y,=Y(x,).

The equatia (3}, is identical with the one describisgherical notion of a rigid body about i
fixed point. Thus, one can point catnunioer of special cases whéime equation has the solution
closed form. This indicates that the novedtihod presented here ight in sone cases be one
efficient in applications than those proposed in [2].

Details of the mthod wil be published in [3].

A similar approach has recently besnccesfully applied toanalyse the clagsal prdlem of
differential georetry: recoveryof the surface frm conponents of its two fundanental forms.
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