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Analysis of thin elastic shells
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Currently, much attention is paid to development of infrastructure, which is associated
with an increase in construction volumes and reducing the area of development, as well as
introducing new architectural forms in the typical structures of socio economic purpose. The
peak of publication on analytical methods of linear analysis of helicoidal shells was in the
1950s. In this work, detailed review of the literature on the topic of the geometry, the static
analysis, and the use of ruled helicoidal shells in the 2000-2017 years is presented.
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In the second half of the twentieth century, a lot of papers on geometry, the static
analysis and the application of helicoidal shells including ruled helical shells were
published. The most complete review is given in the review manuscript of S.N.
Krivoshapko [1] with 181 references. Five types of ruled helical surfaces (Fig. 1) are
described in a work [2].
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Fig. 1 [2] (a —right helicoid; b — oblique helicoid; ¢ — developable helicoid;
d— pseudo-developable helicoid of general type offered by S.F. Pilipaka;
e — pseudo-developable helicoid).

After 2000, only several scientists-mechanics continued to deal with the ruled
helicoidal shells, basically they developed analytical and semi-analytical methods of
static analysis.

For example, stress-strain state of developable helicoids (Fig. 1, ¢) under the ac-
tion of uniformly distributed static load was studied in [3]. Thin open developable
helicoidal shells are used in mechanical engineering and in civil engineering. The
numerical analysis of shell stress-strain state was fulfilled with the help of the Runge-
Kutta method. The analytical asymptotic method of analysis is presented for thin elas-
tic open helicoidal shallow shells given in curvilinear non-orthogonal conjugate coor-
dinates.

Right helicoids (Fig.1, @) were investigated by M.I. Rynkovskaya [4]. She found
some inaccuracies in the method of calculation proposed by V.G. Rekach [5].

Apparently, it is necessary to introduce a subspecies of right helicoids — pre-
twisted beams or plates which from a point of view of the geometry are right heli-
coids with straight generatrix that intersects the helix axis, that is, a straight generatrix
exists on either side of the axis. Unlike from right helicoids, pre-twisted beam is still
at the center of attention of scientists in mechanics, and the problems of determination
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of forms and the frequencies of natural oscillations are investigated in a dozen of
works [6].

E.M. Tupikova [7] is actively working on finding analytical and numerical meth-
ods for the calculation of oblique helicoids (Fig. 1, b). She solved only one- dimen-
sional problems for this type of helicoids.

Only one researcher was looking for methods of calculation of the stress-strain
state of long pseudo-developable helicoids (Fig. 1, ¢). He published only two scien-
tific papers on this subject [8]. The straight generatrixes of this surface on plane coin-
cide with the tangents to the helical guideline as well as in the case of the developable
helicoid.

For the pseudo-developable helicoids of general type offered by S.F. Pilipaka
(Fig. 1, d) [9], the author didn’t find data on determination of their stress-strain state
by either analytical or numerical method.

Although the number of publications devoted to geometry, static calculation and
application of ruled helicoidal shells decreased significantly, but their application has
not declined, and it is obviously from the scientific paper of A. Bogolyubov [10].

Conclusion

After reviewing of the available scientific and technical literature, the author de-
cided to choose the theme for his master's thesis: "Numerical experiments on the se-
lection of a thin ruled helicoidal shell as applied to civil structures" and I hope that the
results obtained in the process of the preparation of the thesis will be useful to my
homeland, Haiti. Especially because it’s popular, attractive and it conserves space;
it’s a new technology which big countries use for their cities to give them good-
looking, pretty and it gives many space for people to move along that’s why we say
that it’s economic. It’s the best technology for my country because my homeland
doesn’t have a big superficies. Below there are some examples in pictures of this
technology (Fig. 2, a,b,¢).

Figure 2. Examples for ruled helicoidal shells

a) shopping center, Miami b) business center, ¢) Nap Architects,
(USA) New Jersey(USA), Japan
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OB UCCJEJOBAHUSX JIMHENYATBIX T'EJTMKOUJAJILHBIX OBOJIOUEK B
2000-2017 TOJAX

BJIAJJVUMUP KAH I10JIb, 6axanasp,
Poccuiickuii ynusepcumem opyosicovl napodos, Mockea, Poccus

B Hacrosimee Bpemst 0oJbIIoe BHUMaHHE YAENISETCS BOIPOCAM Pa3BUTHS MHPPACTPYKTYPHI, YTO
CBSI3aHO C YBEJIMYCHHUEM CTPOUTENBHBIX OOBEMOB IPH YMEHBIICHUH IUIOIMIAIM 3aCTPOWKH, a TaKxKe
MIPUBHECEHUS] HOBBIX apXUTEKTYPHBIX ()OPM B THIIOBBIE CTPOCHUS OOIIECTBEHHO-XO3SHCTBEHHOIO Ha-
3HaueHns. B paGoTe ObLI MPOM3BENECH NETANBHBIH aHATUTHYECKUH 0030p JUTEpaTyphl HA TEMY, MOCBS-
IIEHHYI0 T€OMETPUH, CTAaTHIECKOMY pacyeTy ¥ IPHUMEHEHHIO JINHEHYaThIX BUHTOBBIX 000J0UYEK, OImy0-
nkoBanHoi B 2000-2017 ropax.

KJIFOYEBBIE CJIOBA: nuHeifuaTble BUHTOBbIE ITOBEPXHOCTH, METO/bI IPOYHOCTHOI'O pacyera,
TeJIMKON, TIPEBAPUTEIIBHO 3aKPYISHHBIN CTePIKEHB, 000JI0UKa.

11



