SOME ASPECTS OF MODELLING STRUCTURES
WITH THE ACCOUNT OF THEIR LIFE CYCLE

The paper deals with some aspects for modelling behaviour of structures. The method called
‘NonLinear Engineering Design’ where physical nonlinearity is considered indirectly and it
is also possible to carry out analysis by standard method. Stiffness parameters that
correspond to ‘characteristic load case’ are computed on the basis of step-type method for
physically nonlinear structural model, including the one with ‘pilot reinforcement’. Bar
systems with account of warping are realized. Enhanced dvnamic analysis of the system
‘overground structure — foundation — soil’. In LIRA-SAPR 2018, ‘transparent’ boundary
elements have been developed: they enable the waves to pass through rejected part of the
soil half-space. In LIRA-SAPR, the finite elements of soil are provided; they take into
account the damping properties of soil.
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Pa3bICKHBAETCsl  ONTHMAIBHOE TOJOKEHHE MpaBoii omopel L cxkaToro
MOCTOSHHON 10 JUTMHE MPOJIOIBHOM CHIIOH JBYXIPOJIETHOTO CTEPIKHSA, WAPHUPHO
OMEpPTOro MO KOHIAM Ha JKECTKHE OMOPHI M MMEIOUIEr0 OJHY MPOMEKYTOUHYHO
yIpyryw onopy (CM. pHCYHOK), PH KOTOPOM €r0 OCHOBHasi KPUTHYECKas CHiia
(nanee — KpC) mocturaer makcumyma. Ha pacnipenenenne u3rnGHOM KeCTKOCTH
1O JUIHHE CTEP)KHA OTPAHHYCHHH He HAK/IA/bIBACTCS, TOJOKEHHE MPOMEKYTOUHOMH
OTIOpbI HE BapbHpyeTes. 3ajiaya 3aKjI04aeTcs B uceeaoBaHun Ha Mmakcumym KpC
P(C,S) crepiHst Kak (yHKUMM JUIMHBL § otpeska ML, onpenensiouiero
IOJIOKEHHE OMOPBI L, NpH pasiH4HbIX 3HAYEHHAX KECTKOCTH € MPOMEKYTOUHOM
OIOPBI.
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Ipunnmarotes creylomue 0603HaYeHuUs.
(AB) — OJIHONPOJIETHBIA CTEpIKeHb, ONepThId B Toukax 4 u B Ha abcomotHo

JKecTkie mapHupHbie oropsl (Hanpuvep, (OL) nomyuaercs u3 nokasanHoro ma
PUCYHKe yJasieHHeM poMeKyTouroi ynpyroii onopsi); P(AB) — KpC crepiis
(4B); P(OM)=P0; §; — mumna ydactka ML, npu KoTOpoii BBINOIHEHO
PABEHCTBO P(ML)z P(OM)z Fy (npu stom mnpomexyrouHas omopa M
oKaspIBaeTCA B y3ne BTopoii hopmi crepsus (OL)).
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s=0.
IIpn ¢ > ¢| onpenennM S, paBEeHCTBOM
Fyr

— 2
cr—F @

5y =
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Teopema 2. [Ipu ¢ > ¢ cywecmeyem snauenue Soy . Sy < Sy < Sy, npu
KOmopom P(.'i') docmueaem maxcumyma Py, = P(Sopl)> B.

Teopema 3. flpu c=c¢; P = P(C,O)z Fy u oocmuecaemcs monvko npu
s=0 unpu s =s, =5, 6 nocrednem cryvae KpC dgykpammua.

Teopema 4. (KauectRenuslii npuzHak maxcumyma KpC) ®opma nomepu
yemotiyueocmu, omeeyarowyas. maxcumymy KpC npu ¢ >c¢, umeem wuynegoi
HAKIOH (20pU30HMATLHYIO KacamensHyio) Ha npaeoii onope L .

INCREASING THE STABILITY OF A ROD AT THE LENGTH CHANGE

The behavior of the critical force of a two-span rod hinged at its ends on rigid supports and
reinforced by a single intermediate elastic support compressed by a longitudinal force,
which is constant along the length, was studied with a change in its length due to the
displacement of one of the end supports. Conditions are found that are to be satisfied by the
position of the end support, which provides the maximum of the critical force, and their
connection to the stiffness of the intermediate support. A qualitative geometric sign of the
buckling mode corresponding to the maximum of the critical force is established.
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