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IIpoBeneHO 4mceNnbHE MOJCIIOBAHHS TEMIICPATypHHUX BIUIMBIB Ha 3ami3oberoHuumit nusixompoiz Ne 1la TTAT «MK
«A30BCTaNb» Yy M. Mapiymnons AJs OLiHKKA TEXHIYHOrO CTaHy OyIiBeNbHHX KOHCTPYKILIH, BUSBICHHSI MOXIHBUX Ie(hEKTIB, 10
BIUIMBAIOTh Ha MIIHICTh Ta HECydy CIIPOMOXKHICTb CIIOPYZIH, BaHTa)XKOIIJHOMHICTh Ta 3aJIMIIKOBHH pecypc, Iopsn 3
IHXKEHEPHHMH O0OCTEKEHHSMH IHCTPYMEHTAIbHUMHU METOJAMH, I PO3POOKH MPOCKTY KAMiTAIBHOTO PEMOHTY IIISXOIPOBOJLY.
CTBOpeHa KOMIUIEKCHA METOAMKA JOCIIKEHHS HAMPYKEHO-Ae(pOPMOBAHOTO CTAHY, MILIHOCTI Ta )KOPCTKOCTI KOHCTPYKIIH Ta
pO3poOIeHHiT PO3paXyHKOBHII NMPOTrpaMHHl KOMIUIEKC Ha OCHOBI HAIliBaHAIITUYHOIO MOAM(IKOBAHO METOIY HPSIMUX, IIO
MpAIIoE MOPSA 3 MpPOrpaMHUMH po3paxyHkoBuME Komiuiekcamu LIRA, SCAD Ta ga€c MOXJIHBICTH OTPHMAHHS TOYHHX 1
00’eKTHBHUX pe3ysbTaTiB. 1o pesynbTaTaM JIOCHIIKEHHS NPUHHATAa KOHLEMLIS PEKOHCTPYKLIl HUISXOMpPOBOMY HAa OCHOBL
CTBOPEHHX IIPOCTOPOBHX KOMIT IOTEPHHX MOJENEH Ta po3po0IeHNI IPOEKT KalliTATbHOTO PEMOHTY IIIIXOIPOBOJTY.

KiiouoBi cjioBa: uyucesnbHEe MOJENIOBAHHS, TEMIEPATYPHI BIUIMBH, OI[IHKA TEXHIYHOTO CTaHy, 3aJMIIKOBHH pecypc,
IHCTpYMEHTAIbHI OOCTE)XEeHHs, HaMmiBaHATITHYHUIMOAN(IKOBAHNIA METOA MPSMUX, PO3PaXyHKOBHIl MPOTPaMHUI KOMILICKC,
BIM TexnoIOTI1, TPOCTOPOBI KOMIT'FOTEPHI MOJIEII.

IMpu po3poOui NpoexTiB cydyacHWX OyAiBellb Ta CHOpYH s 3a0e3leueHHs] ONTUMalbHOT
MaTepialoeEMHOCTI, i3 30epeXeHHsM a00 BiTHOBICHHAM HECY4Oi 3AaTHOCTI KOHCTPYKINH, HEOOXiITHO
BUKOPHCTOBYBATH Cy4acHi MeTOJ1 00CTEKEHHsI CTaHy 00’ €KTy, He CTaHAAPTHI MiAXOAH B IPOCKTYBaHHI,
10 BUKOPHCTOBYIOTH HOBITHI METOAM Ha OCHOBI BIM TeXHOIIOTIH, Ta Cy4acHi po3paxyHKOBI IPOTPaMHi
KOMIUIEKCH JUISl YWCENFHOTO MOJENIOBAHHS CTaHy Ta CTBOPEHHS IPOCTOPOBUX Mojeinel OyiBerns.
CTBOpEHHSI KOMIUIEKCHOI METOJVMKH JOCIIKEHHS HANpy)KeHO-Ie(OpPMOBAHOTO CTaHy, MIIHOCTI Ta
CTIMKOCTI KOHCTPYKIIiH, III0 BPaXOBY€E CBITOBHH 1 BITYM3HSIHUI JOCBiJ MPOCKTYBAaHHSA Ta BiTHOBIICHHS
KOHCTPYKIIH 3 BHKOPHUCTAHHAM CYYaCHHX pPO3PaxyHKOBHX YHCENBHHX MeTofiB Ta BIM Texnomorii,
CTIPsIMOBAHOI Ha BHPILICHHS BAXKJIMBOI COIIaNbHO-eKOHOMIYHOI Ta HAYKOBOI MPOOJIeMH, IO TIOB’s3aHa 3
MUTAHHAMH OyIiBHULTBA HOBHX, PEKOHCTPYKII Ta BiIHOBIEHHS ICHYIOUMX OyaiBeNb i CIOPYA, €
aKTyaJbHOIO MPOOJIEMOIO MPHUKIIAAHOT MEXaHIKU. Pe3ybTaTi JOCIiIKeHb Jal0Th 3MOTY BU3HAYNTH CTaH
pyHHYBaHb Ta TIOUIKO/DKEHb KOHCTPYKIiHM, OIIHWTH MOXIIHMBICTh MOJANBIIOTO BiJHOBICHHA Ta
eKCIuTyaTallii, JOCHITUTH MIIHICTh 1 JKOPCTKICTh Ta CTBOPHTH KOMIUIEKCHY MPOCTOPOBY MOJEITh
MO/IAJIBIIIOTO BiJIHOBJICHHS 1 pEKOHCTPYKIIi Oy aiBmi [1, 2, 3].

B crarTi posrisigaeTbes YMceNbHE MOJICNIOBAHHS TEMIIEPaTypHHUX BIUIMBIB Ha 3alli300€TOHHHMN
mrsxonposig Ne 11a IMAT «MK «A3zoscrane» y M. Mapiynoins Ha OCHOBI HOro OOCTEXEHHS Ta
CTBOPEHHSI KOMIUIEKCHOI IPOCTOPOBOI MOJETl PEKOHCTPYKUII 3 BHKOpHUCTaHHSIM BIM TexHoIOTIH.
O6cTexeHHst Oyino MpPOBEIEHO IHCTPYMEHTAJBLHUMH METOAAMH ISl OIHKH TEXHIYHOTO CTaHy
OyniBeIbHUX KOHCTPYKIIH HMIJISIXONPOBO/TY, BU3HAYEHHS ITONIKOXKEHb Ta Je()EKTIB, 110 BILIMBAIOTH Ha
MIIHICTP Ta HECydy CIPOMOXHICTh CIIOPYIH, ii (paKTHUHY BaHTAXOMITHOMHICTH 1 3aJMIIKOBHHA
pecypc, Ta po3poOKH PEeKOMEHJAIi O MOXJIMBIH eKcIuTyaTamii, HeoOXiTHOCTI PEeKOHCTPYKIii Ta
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KaliTAILHOTO PEMOHTY HuIsxompoBoay [4,5,6]. 3aranbHuil BUTISAL CTaHy UUIIXOHNPOBOY
MIPeACTaBJICHUI Ha pHC. 1, CTaH HECY4YMX KOHCTPYKIIiH Ha pHc. 2.

Puc. 1. 3aranpHuit BUrIIs] CTaHy HULIXOMPOBOLY Ha epio oO0cTexeHHs [4]

AHani3 pe3ynpTaTiB OOCTEeKEHHS IMOKa3ye, M0 HAWOLIBIN mepeqdacHi pyWHyYBaHHS OyaiBeIbHHUX
KOHCTPYKIIHA MUIIXOMPOBOAY BHSABICHI B MICIMX MPOXOAY i HHUM 3alli3HUYHOI KOIii, MO sKiit
TPaHCIIOPTYIOTHCS BIIXOIM METAIypriifHOr0 BUPOOHMITBA Ha 3BajHllIe 3 Temreparyporo no 1100°C,
TOMY BUHUKAa€ HEOOXiJHICTh YHCEIBHOTO MOJEIIOBaHHS TEMIIEpaTypHHX BIUIMBIB Ha KOHCTPYKIIi
HUISXONPOBOAY B MICHSAX IEPETUHY 3 3aJi3HMYHOIO Koulieto puc. 3. i CTBOpPEHHsI YMCEIbHUX
MoJieJied aHalizy TeMIIepaTypHUX BIUIMBIB KOJEKTHBOM aBTOPIB BUKOPHUCTOBYBAJIOCH BIIACHE
nporpamMHe 3a0e3Me4YeHHs, 10 B CBOid OCHOBI BHKOPHCTOBYE HalliBaHATITUUHUNA MOAN(IKOBaHHN
METOJl MPSIMUX, SIKHH € aJbTepPHATUBOIO YHIBEPCAIbHHM YUCEIbHUM METOJaM Ta MOXE JIaTH OUIbII
TOYHI i 06’ eKTUBHI pe3ynbTatH [7, 8].

Puc. 2. Cran HecyInxX KOHCTPYKIIiH IUISIXONPOBOY Ha IIEPETUHI 3 3aIi3HULICIO Ha 1epios oOcTexeHH s [4]

MeTouKy YHCENBPHOTO MOJIENIOBAHHS TEMIIEpAaTypHHX BIUIMBIB peajli3oBaHO Yy  BHITLII
MPOTPAMHOTO KOMILIEKCY, 10 JIA€ MOXKIIUBICTH MOPsi 3 (POPMYBAHHIM KOMILICKCHOTO HaBaHTa)KEHHS
Bil BCIX 30BHIIIHIX BIUIMBIB JOCIIDKYBaTH HAmNpyKeHO-Ae()OPMOBAHUN CTaH KOHCTPYKIIH 3a
JIOTIOMOTO10 MOAM(DIKOBAHOTO METOAY MPSAMHUX MPHU BCIX MOXKIMBUX KOMOIHAIIAX WX HABAHTAKEHb.
PoboTa nporpamMHOTO KOMITIEKCY po3AijieHa Ha Tpu eTanu. Ha meprmomy etarti GopMyIOThCS BUXiTHI
JaHi y BHUDAAI PO3PaxyHKOBOI MOJIeNi KOHCTPYKILIi MOTU(IKOBAaHUM METOJIOM MpPSIMHX, Ta
BUDILIYIOTBCS 33j1a4i 110 BH3HAYEHHIO HABaHTa)XEHb (TEMIIEPAaTypHHUX, CUJIOBHX, KIHEMaTHYHMUX,
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CJISKTPUYHMX 1 T.J1.), HA OCHOBI SIKMX (DOPMYETHCS KOMIUIEKCHE HAaBaHTQXKEHHS Ha pPO3PaxyHKOBY
MoJenb KOHCTpykKuii. Ha gapyromy erami JOCHIIKYyeTbCS —HampyKeHO-IepOpMOBaHMH CTaH
KOHCTPYKLIT MOAM(IKOBAaHMM METOJOM NpSMHX BiJl KOMIUIEKCHOI Jii Ha HBOIO CTaTHYHHX Ta
JUHAMIYHMX HABaHTa)XEHb IIPU PI3HUX YyMOBax 3akpilUIeHHS Mojeni, Ta BHKopucToBye BIM
TEXHOJIOTIT JUIsl MPUHHATTS ONTHMAIBHHUX DILIEHb NPU NMPOEKTYBaHHI Ta KOHCTPYIOBAaHHI €JIEMEHTIB
KOHCTPYKLIM 4YM MamMH. Pe3ynpTaTé po3paxyHKIB Bi3yalli3ylOThCS 3a JIOIOMOTOI0 HPOTPaMHHUX
moxayniB MS EXEL y Burmsaai miarpam, rpadikis, i307iHIN, IKi OyIyIOTBCS Ha OCHOBI pO3paxyHKIB
NPOBEICHNX Ha IEepLIMX JBOX eTamax. Ha TpeThoMy erami CTBOPIOETBhCS HPOCTOPOBA KOMII'IOTEpHA
Mozmenb Bciei cmopyan Ha ocHoBi BIM TexHomoriii, sfka HaBaHTAXYETbCI KOMIUIEKCHUM
HAaBaHTA)XCHHSM 3 IIONEPEeIHIX eTalliB, Ta aBTOMATHYHO IIEPENAEThCs IS PO3PAXyHKY B HPOTrPaMHI
kommutekcu LIRA, SCAD B SKHUX IPOBOAXTHCS YUCETHHE MOJIEIIOBAHHS IIPOCTOPOBOT MOJIETI CTIOpYIH
Ta po3pobIsIEThCS MPOEKT OYAIBHUIITBA Ta peKOHCTPYKIi [9, 10, 13, 14].
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Puc. 3. [lnan nUBIXOMPOBOY 3 MICIIMU HAWOUTPHUX PYHHYBaHb KOHCTPYKIIiN IO pe3yabTaTtaM 00CTeXEHH [4]

Jlnst CTBOpEHHsI 4HMCENIbHOT MOJIeNi HUISIXONPOBOAY BUOpaHHM HaOLIbII HEBUTIAHUIT mepepi3 B
MICI[I TIPOXOKEHHS ITiJi HUM 3aJi3HUYHOI KOJIi, 10 MpH3HAYCHA ISl TPAHCIIOPTYBAHHS BiIXOJiB
MeTalypriiHoro BHpOOHMITBa (LLIaMy) A0 Miclb CKJIaayBaHHsS npu Temneparypi go 1100°C.
MoesroBaHHs TEMIIEPATYPHOTO BILUIMBY Ha KOHCTPYKLIT IUISIXOIPOBOJY MPOBONIOCH 32 JIOTIOMOTOI0
MPOrPaMHOT0 KOMIUIEKCY, 110 PO3POOJICHHI aBTOpaMH Ha OCHOBI BUKOPUCTaHHS MOJH(iKOBAaHOIO
merony npsmux  [13, 14].
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CTBOpEHA Il BEPXHBOT YACTHHH MUISIXOMPOBOJY 3 HECYYMMH OANKaMH Ta IUIUTOIO MPOI3HOT YaCTHHH,
110 OTepTa Ha HEeCYYi KOJIOHH PHC. 5 B MPOTPaMHOMY KOMIUIEKCI JJIsI MOJICIFOBAHHS TEMIIEPATYPHUX
ButuBis [9, 10, 13, 14].
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Puc. 5. Po3paxyHKoBHH Iepepi3 IUIIXOIPOBOLY 3 HABAHTAXKSHHSIMH

Jlnst MoJleNioBaHHSI HaBaHTa)XEHb BHMKOPHCTOBYBAJIHMCh JiaHI 3 TEXHIYHOTO 3aBJAHHS MPOEKTY
PEKOHCTPYKILIi [UISXONMPOBOJY: TEeMIepaTypHi HaBaHTXKEHHS, HABAHTAKEHHS BiJ JOPOXKHHOI'O
MOKPUTTS 1 BIACHOI Bark KOHCTPYKLiH, BiZ BAHTAKHOTO TPAHCIOPTY, IIO PYXAETHCS MO
IUITXONPOBOAY. B HaiiOinpIl HaBaHTa)KeHOMY Tepepi3i NMpu HalTipmiid koMmOiHaIii HaBaHTa)KEeHb
BOXJIMBY pOJIb 3irpajo caMe TeMIIepaTypHE HaBaHTaKCHHS, TOMY 1 IlepeJuacHe pyHHYBaHHS
KOHCTPYKIIH IUISXONPOBONY BHHHMKAE 3a PaxyHOK [ii TeMIepaTypHHX HaBaHTaXEHb, B MICILIX Je
BOHO  TPUKJIAJIEHO, 10  IATBEP/KEHO  pe3yJbTaTaMH  IHCTPYMEHTAIBHOTO  OOCTEKEHHS
[JISIXOIIPOBOLY .

B pesymbraTi MOJeNmOBaHHS TEMIEPATypHUX BIUIMBIB HAa KOHCTPYKMIi IIJISXONPOBOAY OyiH
OTpUMaHI HaWOTBII HEBWTiAHI BapiaHTH PO3NOJUICHHS TEMIEpPaTYpHUX HAaBAaHTaKEHb, TPH
CTalliOHApHOMY Ta HECTAI[iOHAapHOMY iX (OpPMYyBaHHI, IO MpPH KOMIUIEKCHOMY BpaxyBaHHI BCiX
30BHIIIHIX HABaHTa)XEHb HAa MUITXOMPOBII MOXKE NMPHU3BECTH O BTPATH MIIIHOCTI Ta XOPCTKOCTI, SIK
OKpEeMHUX HECYYMX KOHCTPYKIiH, Tak i 10 3arajbHOi BTPATH HECY4Oi CIPOMOMKHOCTI IUISXOIPOBOLY.
Ha puc. 6 mokasani i30iiHiI TOJIB PO3MOUICHHS TEMIIEPAaTypHOTO HABAHTA)XEHHS B HaMOimbII
HEBUIIIHINA KOMOIHALI].

Ha puc. 7 mpencraBieHa nedopMoBaHa cxeMma MUIIXONPOBOAY BiJ Mii HAWOUTBII HEBHTiTHOL
KoMOiHaIliT 30BHINIHIX HAaBaHTaXEHb Ta TeMIlepaTypHHUX BIUMBIB. Ha puc. 8, puc. 9, puc. 10, puc. 11,
puc. 12 npexacTaBieHi i30iHIT BiANOBIIHO HOPMAaIBHUX HAIPY>KEHb Gyy, HOPMAJIBHUX HAIPY>KEHb Gyy
Ta JIOTUYHHMX HAIpYXeHb Txy, HepeMimenHs Uy ta nepemimenus U, Mo BUHUKaOTH B Tepepisi
MUITXONPOBOY BiJ Jii HAHOUIBII HEBUT1THOI KOMOIHAIIT 30BHINTHIX HABAHTAXXCHb Ta TEMIIEPATYPHHUX
BILIUBIB.



ISSN 2410-2547 165
Onip Mmarepiaiis i Teopist copy/Strength of Materials and Theory of Structures. 2024. Ne 112

bl ettt - IREENRNS Sdededescd IEEN RSy NN
:

200 |
3T |
«265°C |
+388°C
+590°C
633 |
+755°C
8927 |
+1000°C |

Puc. 6. 30:iHi1 TeMmepaTypHUX MOJIB B (hparMeHTi po3pidy LUIIXOIPOBOLY

Puc. 7. YMoBHa gedopmMoBaHa cXeMa IUIIXOIPOBOLY
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Puc. 12. TlepemitueHns 1o BepTUKaibHiit oci U,

BucHoBKkH. AwHaii3 pe3yibTaTiB  YHCENBHOTO MOJENIOBAaHHS TEMIIEPAaTYpHUX BIUIMBIB Ha
KOHCTPYKLIIO IIUIIXOIPOBOXY 3a JOHNOMOIOI IPOTPaMHOTO KOMIUIEKCY , IO BHKOPHCTOBYE
HaliBaHAJITUYHUHA MOJAU(DIKOBAaHMH METOA NPSAMHX Ta Ja€ MOXJIMBICTh BU3HAYCHHS HAIPYKEHO-
IeOPMOBAaHOTO CTaHY, MIIHOCTI Ta KOPCTKOCTI KOHCTPYKINH i 3pOOWTH BHCHOBKH IPO 3arajbHUH
CTaH CIIOPYAHX B IIJIOMY, TIOPSA 3 iIHKCHEPHUMH OOCTE)XEHHAMH CTaHy CHOPYAN €KCIIEPUMEHTAIbHUMHA
METO/aMH.

Buseneni HalOIbII HEBHUTIAHI MICI KOHIEHTPAMii X BIDIMBIB Ha KOHCTPYKIil IIIIXOIPOBOLY,
10 MPUBEJIO [0 NEPEAIACHOTO PYHHYBaHHS 30BHIIIHBOT HOBEPXHI KOHCTPYKIIH, PO3KPUTTS TPILIMH B
0CTOHi, OTOJIEHHS Ta KOpOo3il po00Y0i apMaTypH, 3MiHI MEXaHIIHUX XapaKTEPUCTUK KOHCTPYKTUBHUX
MaTepialliB Ta 3arajJbHOr0 3HMKCHHS HECY4Oi CIPOMOXKHOCTI, IO MiATBEPIKYETHCSA Pe3yJIbTaTaMU
IH)KEHEPHOTO OOCTEKEHHSI CTaHy HUIIXOMPOBOIY eKCIICPUMEHTATbHIME MeToamu [4, 5, 6].

[To pe3ynbpraTaM 4YHCEIBHOTO MOJICIIOBAHHS Ta IHKEHEPHOTO OOCTEKEHHS CTaHY IUIIXOIPOBOIY
Oyna CTBOpeHa TMPOCTOPOBAa KOMIT'IOTEPHA MOJENb Ta NPUNHATI pPIMICHHS 10 MOJANBIIIH
PEKOHCTPYKIIT NUITXOMPOBOAY aBTOPaMH 3allPONOHOBAHO JCKiNbKa BapiaHTIB, HA OCHOBI CTBOPCHOT
MIPOCTOPOBOi MO HIIAXONPOBOMY, A1 BUOOPY ONTHMAJIBHOTO BapiaHTy HpoekTy. byna mpuiiHsTa
KOHIICTIIIiST PEeKOHCTPYKIii 0e3 3HECCHHS ICHYIYOTO NUIIXOMPOBOMY, T.f. 3alli3HUYHA TiNKa, IO
MIPOXOJUTH Iii MUITXOMPOBOJOM IMOCTIHHO EKCIUTyaTyeTbCs 1 HE MOXKe OyTHW 3ynHMHEHa Ha dYac
pyHHYBaHHS KOHCTPYKIi OUIAXONPOBOAY IO TEXHOJOTIYHMM yMoBaM BHpoOHHHTBa. Ha pmc. 13 -
MIPOCTOPOBA KOMIT IOTEPHA MOJIe]Ib PEKOHCTPYKIIii muisxonposoay [11, 12].

ikl

Sy

Puc. 13. [IpocTopoBa MoJeNb PEKOHCTPYKIi numsixomposoxy [11, 12]

[lepenbavaeTbesi, MO KOHCTPYKIis ICHYIOUOrO HUIIXOMPOBOAY B TpoLeci peKOHCTpykKmii Oyxe
BUKOPDHCTaHA SIK OCHOBa JUIA CTBOPEHHS HOBOI MOHOJITHOI 3ali300€TOHHOT KOHCTPYKIIii
NUIIXONPOBOAY 1 B MOJANBIIOMY OyZe eKCIUTyaTyBaTHCh Pa30M 3 HOBUM HUITXOIPOBOAOM. [IpridHATHIA
JI0 PO3TISAY BapiaHT KOHCTPYKINI HOBOTO MUISXOMPOBOMY Oylle CIPOEKTOBAHWH TOBHICTIO HE
3aJIe)KHUM BiJ] KOHCTPYKIIi iCHYIOWOro, aje B Tpoleci HOro 3BeAeHHS KOHCTPYKIiS iCHYIYOTo
NUISIXONPOBOAY BHUKOPHCTOBYETHCS B SAKOCTI MIATPUMYIOYOi ONANyOKH Ui CTBOPEHHS HOBOTO
NUIIXONPOBOAY. MOMIIMBICTh TAaKOTO PIIIEHHS MiATBEP/KEHA PO3PaXyHKAMH CTBOPEHOI MPOCTOPOBOI
MOJIeNi IIUISIXONPOBONY 3 BHUKOPHCTAHHSM PE3YJIbTAaTiB YHCEIHFHOTO MOJETIOBAHHS TEMIEpaTypHUX
BIUIMBIB Ha KOHCTPYKIIO IIISXOIPOBOMY 3a AOIOMOroo mnporpamHux kommuiekciB LIRA ta SCAD
[11,12].
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Kowesuii O.I1., Kowesa B.O., Yybapes A.I"., Anconc M.O., Mapuyk O.C.
YUCEJIBHE MOJEJIIOBAHHS TEMIIEPATYPHHUX BIIJIUBIB HA IIJIAXOMIPOBILJ AJ151 CTBOPEHHS
MPOCTOPOBOIKOMIT'FOTEPHOI MOJIEJI PEKOHCTPYKIIIT

IIpoBeneHo 4YMCeNnbHE MOJENIOBAaHHS TEMIIEPAaTypHUX BIUIMBIB Ha 3ami3o0eToHHmi numixomposim Ne 1la TTAT «MK
«A30BCTanb» Yy M. Mapiymons A OLiHKKA TEXHIYHOTO CTaHy OyIiBeNbHUX KOHCTPYKILIH, BUSBICHHSI MOXIHBUX Ie(BEKTIB, 10
BIUIMBAIOTh HA MILHICTh Ta HECY4y CIIPOMOXKHICTb CIIOPYAH, BAHT)KOMIIHOMHICT Ta 3alMIIKOBHI pecypc, mopsia 3
IH)KEHEPHUMH OOCTE)KEHHSMU 1HCTPYMEHTAIBHUMI METONaMH, I PO3POOKH IPOEKTY KaIliTAILHOIO PEMOHTY IUIIXOIPOBOLY.
CTBOpeHa KOMIUIEKCHAa METOJIMKA JIOCII/PKEHHS HAalpyKEeHO-1e(OPMOBAHOTO CTaHy, MIIJHOCTI Ta KOPCTKOCTI KOHCTPYKIIii Ta
PO3poOICHHIT PO3PaXyHKOBHI MPOrpaMHHI KOMIUIEKC Ha OCHOBI HAIMiBaHAIITHYHOTO MOAM(DIKOBAHO METOMY MHPSIMHX, IO
Mpamioe Mopsi 3 MPOrpaMHUMH po3paxyHKoBHMH Komiuiekcamu LIRA, SCAD Ta nae MOXIMBICTH OTPHMaHHS TOYHHX 1
00’eKTHBHUX pe3ysbTaTiB. 1o pesynbTaTaM JIOCHIIKEHHS NPUHHATAa KOHILEMLiS PEKOHCTPYKLIl HUISXOMpPOBOMY Ha OCHOBL
CTBOPEHHUX NPOCTOPOBUX KOMII'IOTEPHHUX MOJENei Ta po3poOaeHuil IPOeKT KaliTalbHOTO PEMOHTY HMIIIXOIPOBOMY.

KiouoBi cioBa: 4ncenbHe MOZENIOBAHHS, TEMIICPATypHI BIUIMBH, OI[IHKA TEXHIYHOTO CTaHy, 3aIMIIKOBHII pecypc,
IHCTpYMEHTaIbHI 00CTEeXKEHHS, HAMIBAHAMITHIHHH MOIUGbIKOBAaHHII METON MPSMHX, PO3PAXyHKOBHI MPOTPAMHHUIA KOMILIEKC,
BIM TexHomnorii, mpocTopoBi KOMI IOTEPHI MOJIEI.

Koshevyi O.P., Kosheva V.O.,Chubarev A.H., Yansons M.O., Marchuk O.S.
NUMERICAL MODELLING OF TEMPERATURE EFFECTS ON THE OVERPASS TO CREATE A SPATIAL
COMPUTER MODEL OF RECONSTRUCTION

Numerical modelling of temperature effects on the reinforced concrete overpass No. 11a of PJSC "Azovstal Ironand Steel
Works" in Mariupol was carried out to assess the technical condition of building structures, identify possible defects affecting
the strength and bearing capacity of the structure, load capacity and residual life, along with engineering surveys using
instrumental methods, to develop a project for the overpass overhaul. A comprehensive methodology for studying the stress-
strain state, strength and stiffness of structures was created and a calculations of tware package based on the semi-analytical
modified straight line method was developed, which works along side the LIRA and SCAD calculations of tware packages and
provides accurate and objective results. Based on the results of the study, the concept of the overpass reconstruction was adopted
on the basis of the created spatial computer models and a project for the overpass overhaul was developed.

Keywords: numerical modelling, temperature effects, assessment of technical condition, residual life, instrumental surveys,
semi-analytical modified direct method, calculations of tware package, BIM technologies, spatial computer models.
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