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1. Hecy4a 3paTHICTb Ta ONITUMAJILHE IPOEKTYBAHHS CTEPKHEBUX KOHCTPYKLIN 3 ypaXyBaHHSIM 3arajbHOi Ta

JIOKaJIbHOI KOPO3ii

2. Load-carrying capacity and optimal designing of bar structures taking into account general and local corrosion

Pedepar:

1. O6'exT mocmimskeHHs - mpobJeMa 3abe3nedyeHHs] HaJ[iHOCTi i BHIKeHHST MaTePiaJIoMiCTKOCTi CTEp>KHEBUX
KOHCTPYKIIii, 1IJ0 €KCIIJIyaTYIThCSl B YyMOBaX BIIMBY BUCOKO- Ta CUJIbHOAQrPECUBHUX CE€PEeLlOBUIL, IPpU 3a6€3Ne4eHHi
337JaHOI TOBTOBIYHOCTi. MeTOI0 pOOOTH € CTBOPEHHS €MHOTO IMiIXOy O PO3B'sI3aHHS 33424 BU3HAYE€HHS HECYYOi
3[,ATHOCTI Ta ONTUMAJILHOTO MTPOEKTYBaHHS KOPOLYIOUMX CTEP>)KHEBUX KOHCTPYKIIi 3 ypaxyBaHHSIM JIOKQJIbHO]
KOpO3ii B MiCLISIX 3'€JHAaHHS eJIeMeHTIB. [I71s1 BUpilleHHs 3aa4i 6y/iu 3aCTOCOBaHI MaTeMaTU4Hi METOAY aHali3y
IIPOLIECIB 3 BUKOPMCTAaHHSIM CYy4aCHUX KOMII'IOTEPHUX TE€XHOJIOTIN. HanpyskeHo-gepopMoBaHuil CTaH KOHCTPYKLIN
OyJ10 IpoaHasi3oBaHoO 3a AOIIOMOIOI0 METOAY CKiHUeHHUX eJIEMEHTiB. 171 PO3B'sI3aHHS 3a/1a4 ONTUMi3alii

BUKOPUCTAHO METOJM KOB3HOTO JIOMYCKY i BUNIQAKOBOTrO MOIYKY. B mocigkeHHi 6ys10 3alpONIOHOBAHO HOBY



IIOCTAHOBKY 3afjay ONTUMi3allii, sika 06'efHye B co6i [Bi PO3PAXyHKOBI CXEMU: CTEP>KHEBOI KOHCTPYKILii B LIiIOMy Ta
[IJIOCKOHAIPY)KEHO] MJIACTHHYU B MICIISIX 3'€IHAHHS CTEP>KHIB. 3allpOIIOHOBAHO Ta OOI'PYHTOBAHO HOBUA
HalliBaHAJIITUYHUI aJITOPUTM PO3B’SI3aHHS CUCTEM AudepeHIiiaTbHUX PiBHIHbD, U0 MOJIEJIOIOTh KOPO3iiHUN
npouec. Po3pobsieHo Moau(iKoBaHM TPUKYTHUM CKIHUEHHUH €JIEMEHT 3MiHHOI TOBUIVHU [1J11 MOZ,EJII0BAaHHS
KOpO3ifiHOro npotecy. Byso nobynoBaHo Ta 06rpyHTOBaHO HOBUI aJITOPUTM PO3B’I3aHHS 337124 HEJIiHITHOTO
MaTeMaTUYHOro IPOrpaMyBaHHs, 10 6a3yeThCsl HA CIIiJIbBHOMY BUKOPUCTAaHHI METO/IiB KOB3HOTO JOIIYCKY Ta
BUIIaJIKOBOTO IOUIYKY /11 33/1a4 HENIEPEPBHOI Ta JUCKPETHOI ONTUMi3alii. 3 BUKOPUCTaHHIM MOAN(DIKOBAaHUX

MO eJIell HAKOIIMYEHHS F€OMETPUYHUX IOMKOIKXEHb, 10 BPaXOBYIOTh BUIIAIKOBI CKJIA[IOBi IIpoLiecy KOpo3sii,
BIeplie 6yJI0 PO3B’s13aHO 33/1a4i BU3HAYEHHS JOBrOBIYHOCTI Ta ONITUMAJIbHOTO [TPOEKTYBAHHS CTEP>)KHEBUX
KOHCTPYKIIi#1 y iMOBipHiCHIii1 OCTaHOBL. 32 ONIOMOT0I0 PO3PO0JIEHOr0 NPOrPaMHOro 3abe3nedeHHs 6ya1u
PO3B’s13aHi HOBI 3a/1a4i ONITUMAJIBHOTO IIPOEKTYBAHHS CTEP>KHEBUX KOHCTPYKIIiN 3 ypaxyBaHHSIM JIOKAJIbHOI KOpO3ii B
MicLisIX iX 3'eiHaHb. [IpoBeieHO aHali3 YMCEeIbHUX Pe3YJIbTaTiB Ta BCTAHOBJIEHO, 1[0 ONITUMI3aLisl TilbKI
reoMeTPUYHUX PO3MipiB lepepiziB CTEP)KHIB He J03BOJIsIE€ 3a0€31eYUTH 33/JaHUI pecypc KOHCTPYKLII B I1ijloMy, TaK
sK ii pyliHyBaHHS MOXe BilOyTHCsI BHACJIiZIOK PO3PUBY 3B's13KiB MiXK CTEP>KHSIMH, 1110 BUKJIMKAHE JIOKAJIBHOIO
KOPO3i€10. METOIMKY PO3PaxyHKy HECYUOi 3ATHOCTI, JOBrOBIYHOCTI Ta ONITUMAJIBHOIO ITPOEKTYBAHHS KOPOAYIOUNX
KOHCTPYKIIi1 BIIPOBAPKEHO [0 HaBYaJIbHOTO IIPOLECY, a TAKOK BUKOPUCTAHO IIpY PO3POOILIi IPOEKTy PEKOHCTPYKILi
3as1i3HNYHOI ecTtakany BAT "[IHinponosiMmepmait”. Po3pobiiene nporpamHe 3ab6e3ledyeHHst MoKe OyTU BUKOPUCTaHEe

Yy HAYKOBO-JOCIiHNX OpraHizalisax npy AOCIiIKEHHI Ta IPOEKTYBaHHI KOPOAYIOUUX CTEPKHEBUX KOHCTPYKLIN.

2. Object of research - the problem of ensuring of reliability and reducing consumption of materials in bar
structures that are operated in aggressive environments, providing the durability of the structures. The objective is
to create a unified approach to solving problems of determination of load-carrying capacity and optimal design of
corroding bar structures taking into account local corrosion in junctions of bars. Mathematical methods of analysis
of processes have been applied to resolve this problem using modern computer technologies. Stressed-strained
state of structures has been analyzed using finite element method. Methods of sliding tolerance and random
search have been used to solve the task of optimization. In this research the new statement of problem of optimal
designing of corroding bar structures has been offered. This statement includes two calculation schemes: bar
structure as a whole and planar-stressed plates in places of junctions of bars. New and effective semi-analytical
algorithm of solving the system of differential equations is offered and substantiated. The modified triangular finite
element of variable thickness is developed for more accurate modeling of the corroding process. New algorithm of
solving the task of nonlinear mathematical programming is offered and substantiated. It is based on simultaneous
application of sliding tolerance method as well as the random search method for solving problems of continuous
and discrete optimization. For the first time the tasks of durability determination and optimal design of bar
structures have been solved in a probabilistic formulation using modified models of geometrical damage
accumulation, that consider random components of corrosion process. By means of developed software new tasks
of optimal designing of bar structures have been solved taking into account local corrosion in bar junctions. The
analysis of numerical date is given and it shows that the optimization of size and shape of cross-sections only of
bars does not allow providing given operational time of structure as a whole due to the fact that the structure may
fail because of the break in junctions of bars, caused by local corrosion. Method of calculating the load-carrying
capacity, durability and optimal design of corroding structures has been introduced into educational process and
applied in developing of the project of reconstruction of the railway overpass of OJSC Dnipropolimermash. The
developed software can be used by research organizations in investigation and designing of corroding bar
structures.
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