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’K13HEeHHbIN UMK 34aHMKU € yYeTOM hM3nyecKoro usHoca

A.T. MetyHun'=
"MIpKYTCKMI HaUMOHarnbHbIN UCCMEAoBaTeNbCKUN TEXHUYECKUI YHuBEpcuTeT, MpkyTck, Poccus

AHHOmMauyus. Llenblo gaHHon paboTbl SBMSETCA UCCnenoBaHWe BAUSHUA (PU3NYECKOro U3HOCA KOH-
CTPYKTUBHbIX 91IEMEHTOB Ha XXMU3HEHHBIN LUKN 06bekTa KanutanbHOro CTpoMTensCTBa B Lenom. o pe-
3ynbTaTamMm MHOTOMUCIIEHHBIX 06CNeaoBaHn 34aHNIN BbiSIBNEHbI 3HAYUTENbHbIE HEAOCTAaTKM CyLLECTBY-
oLLLe METOAUKM onpeaeneHnn unanyeckoro N3Hoca, KoTopast 060CHOBLIBAET U NNAHUPYET PEMOHTHbIE
MeponpuaATUS ANa ganbHenLwen skennyataumm ¢ obecnedeHmem 6e30Tka3HOM paboTbl KOHCTPYKTUBHBIX
3NEeMEHTOB U UHXEHEPHbIX cucTeM. COBpeMeHHas peanbHOCTb XapaKkTepnayeTca 06bekTUBHOM HEOBXO-
OUMOCTBIO CBEPXHOPMATMBHOM 3KCNyaTaummM CTpoUTErNbHbIX OOBLEKTOB U, B NEPBYIO 0Yepeab, MHOMO-
ATaXHbIX XWUNbIX 34aHnR. [poBepka X COOTBETCTBUA COBPEMEHHBLIM SKCNIyaTaLUOHHLIM Y MOPasibHbIM
TpeboBaHUAM conpsikeHa ¢ HE0OXOAMMOCTLIO NpoBeAeHUA 06cneaoBaHNs U onpeaeneHns ypoBHs u-
3MYECKOro M3Hoca 3aaHus. Ero npaktuyeckasa peanusauma 6asmpyeTtca Ha 0606LWeHUn 0BHapPYXEHHbIX
OedeKToB, HEUCNPABHOCTEN U NOBPEXAEHNA KOHCTPYKTUBHBIX 35IEMEHTOB U Y3MNOB UX COMPSXXEHUA No
KpUTEPUAM COBPEMEHHON CTOMMOCTM aHanoroB. Takon NMOAXOA He MO3BOSMSAET y4eCTb COMyTCTBYHOLLME
N3MEHEHMSI TEXHUYECKUX NapamMeTpOB 3KCMIyaTaLMOHHBLIX MoKasaTenen 3gaHui, onpeaensitowmx no-
TpebHOCTb N B PEMOHTHO-BOCCTAHOBUTENbHbIX paboT. B cTaTbe NpeanoXXeH opurMHanbHbI MeTos
006006LLeHMA MMELLMXCS HEMCMPABHOCTEN, YYUTBIBAKOLLMX UX BIIMSHUE HA 3KCNyaTaUMOHHY HaaexX-
HOCTb 3aHus MO KPUTEPUIO BEPOSATHOIO Nporpeccupytoero obpylieHus. lNpeacraeneH npumep ero pe-
anu3aumn anst 4ByX KOHCTPYKTUBHBIX CXeM NaHenbHbiX 3gaanui cepumn 1-335C n 1-335(KC). PesynbTtaThl
onpeaeneHnst Puan4eckoro N3Hoca CTEHOBOIO OrpaaeHusl Mo CKOPPEKTUPOBAHHOM METOAMKE Ans 30a-
HU cepumn 1-335C (HenonHbIn Kapkac) n 1-335KC (NonHbIN Kapkac) nokasanu Ux CyLeCTBEHHOE pasnu-
ynMe Npu OL4MHAKOBbLIX y4acTkax 00pyLleHMsa CTEHOBbLIX NaHenen. Hoeas meToanka onpeaeneHns usu-
4YeCKOro M3HOCa KOHCTPYKTUBHBIX Sf1IEMEHTOB MOXET ObITb MCMOMb30BaHa NPaKTUYECKN Ha BCEX aTanax
YXM3HEHHOrO LMKNa 34aHus.

Knroyeenie cnoea: 0O6bEKT KanuTarnbHOrO CTPOUTENBLCTBA, XU3HEHHbIN LMKIT, PU3NYECKNA U3HOC, MpPO-
rpeccupyioLlee odpyLleHne, KpyrnHonaHenbHble 34aHUsl, KOHCTPYKTUBHBINA SMEMEHT, MOSHbIA N HENoON-
HbIN Kapkac

Ansa yumupoeaHrusi: NeTyHnH A.lI'. 2)KM3HEHHBIN UMKI 30aHWIiA C y4eToM bmaundeckoro nsHoca // MN3ee-
ctmsa By3oB. WHBecTuummn. Crpoutenbctso. Hepswxkumocte. 2025. T.15. Ne4. C.721-726.
https://doi.org/10.21285/2227-2917-2025-4-721-726. EDN: RSBHAS.

Original article

The life cycle of buildings taking into account physical wear and tear
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Abstract. The purpose of this work is to study the effect of physical wear of structural elements on the
life cycle of a capital construction facility as a whole. Based on the results of numerous surveys of build-
ings, significant shortcomings of the existing methodology for determining physical wear have been iden-
tified, which justifies and plans repair measures for further operation to ensure trouble-free operation of
structural elements and engineering systems. Modern reality is characterized by the objective need for
excessive operation of construction facilities and, first of all, multi-storey residential buildings. Checking
their compliance with modern operational and moral requirements is associated with the need to conduct
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an inspection and determine the level of physical deterioration of the building. Its practical implementation
is based on a generalization of the detected defects, malfunctions and damages of structural elements
and components of their interfaces according to the criteria of the modern cost of analogues. This ap-
proach does not allow us to take into account the accompanying changes in the technical parameters of
the operational indicators of buildings, which determine the need and type of repair and restoration work.
The article proposes an original method for summarizing the existing faults, taking into account their
impact on the operational reliability of the building according to the criterion of probable progressive col-
lapse. An example of its implementation for two structural schemes of panel buildings of the 1-335C and
1-335(KS) series is presented. The results of determining the physical wear of wall fencing using the
adjusted methodology for buildings of the 1-335C (incomplete frame) and 1-335KS (complete frame)
series showed their significant difference in the same areas of wall panel collapse. A new technique for
determining the physical wear of structural elements can be used at almost all stages of the building's life
cycle.

Keywords: capital construction object, life cycle, physical wear and tear, progressive collapse, large-
panel buildings, structural element, complete and incomplete frame
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BBEOEHUE

OaHMM 13 BaXXHEWLUMX 3NEMEHTOB ynpaBre-
HNA XN3HEHHbIM LUKITOM CTPOUTENTbHbIX obObeKkToB
ABMAETCA CUCTEMHBIN MOHUTOPUHI UX TEXHUYEe-
CKOMO COCTOSIHUS C LIENbI OLEHKU COOTBETCTBUS
npeabaBndeMbiM  3KCNyaTauMOHHbIM Tpe603a-
HUAM.

Mpwn aTom B KayecTBe 0606LLEHHOIO KpUTEPUS
paboTOCNOCOBHOCTMN 34aHMI (COOPYXXEHUN) pac-
cmaTtpuBaeTcs (NMpMHUMaeTCHa) YpoBEHb UX U3n-
4YecKoro nsHoca.

CornacHo AOKYMeHTam (cn
547.1325800.2025 n meToan4eCKNM peKoMeHa-
umsam «lpaBmMna oueHKM U3MYECKOro WM3HOCca
MHOFOKBapTUPHbLIX JOMOB») €ro BennynHa onpe-
AenseTcst 3KOHOMUYECKMMM 3aTpaTamMmn Ha aMop-
TM3auMio 1 BOCCTAHOBIIEHME C Y4ETOM CPOKa 3KC-
nnyaTtaumm obbekTa. To ecTb, Npy TakoM NOOXo4e
haKkTMyeckoe TEXHUYECKOE COCTOSIHMA ObObekTa
MMEeeT KOCBEHHOE, COMOAYMHEHHOE PbIHOYHOW
KOHBIOHKTYpE 3HayeHue.

lMonaraem, 4TO €ro WCNonb3oBaHWe Ans
OLEHKM paboTOCNOCOBHOCTYM XUNbIX 34aHUIA orpa-
HAYEHO M HE Y4YMTbIBAET PUCKW, CBSA3AHHbLIE CO
CBEPXHOPMAaTUBHbLIM CPOKOM UX (haKTU4eCKOM IKC-
nnyaTtaumn. bonee Toro, NpuHUMNLI oNpeaeneHns
PU3NYEeCKOro N3Hoca 3gaHum, kak CyMMapHou Be-
FINYNHBI N3HOCA OTAENbHBIX KOHCTPYKTUBHbIX 3r1e-
MEHTOB OrpaHM4eHbl U HE YYMTLIBAIOT pasnuyms
NX OTBETCTBEHHOCTM B 06eCcneyYeHn TeXHUYECKON
HaOEeXHOCTM KOHKpeTHoro oobekTta [1—10].

HeobxogmMmocTb  Koppekumn 006006LLeHHON
OLEHKM Wu3HOCa MOATBEPXKAATCSA MaCcCOBOM
CBEPXHOPMATUBHOWN 3KCNSlyaTaumen Xunbix kpyn-
HOMaHenbHbIX 30aHWA U CoLManbHO-3KOHOMUYE-
CKOWM LienecoobpasHOCTbio, U BepUdUKaumen mx

TEXHUYECKOIro COCTOSAHUS.

METO[bI

BepudnkaLMOHHY0 OLEHKY TEXHUYECKOro CO-
CTOSIHUS 34aHUN (COOPYXEHWUN) C y4eToM ycTa-
HOBMEHHbIX Npu obcnedoBaHuM AedpekToB, Mo-
BPEXOEHWIN, NPU3HAKOB AECTPYKLMM U OPYTUX He-
COBEpPLLEHCTB npeasaraeTcs NpoBoANTb B Creay-
lowen nocnegoBaTenbHOCTU:

1. OnpenenseTtcsa 060OLWEHHbIA MOKa3aTenb
du13nYecKoro n3Hoca obbeKTa No KPUTEPUSIM pa-
0O0TOCNOCOBHOCTU  KOHCTPYKTUBHBLIX 3NIEMEHTOB
pernameHTMpoBaHHbIX CI1547.1325800.2025.

. P;
CDK = 2;;? CDi X P_]i’

roe O — pm3MYECKUin N3HOC KOHCTPYKUMK; P;
— pa3mepbl (Nnowanb vnu AnvHa) NoBpeXaeH-
HOro y4yacTtka, M? unu M; Px — paamepbl BCeit KOH-
CTPYKLUMKN, M2 NN M; N — YNUCIIO NMOBPEXOEHHBLIX
Y4aCTKOB.

2. OcylecTBnsaeTcs KOppPeKUMs MHOUBUAY-
anbHbIX NokasaTenen rMan4ecKkoro n3Hoca KoH-
CTPYKTUBHbIX 3fIEMEHTOB, y4uTbiBalOLWAss UX OT-
BETCTBEHHOCTb B 06ecrneyeHmnmn crtatmdeckon (am-
HaMMU4YeCckon) Hen3MeHAeMOoCTM 34aHunda (Coopy-
XeHnd). Ee BenuunHa yctaHaBnuBaeTcd Mo pe-
3ynbtatam HOPMaTUBHbIX (cn
385.1325800.2018) pacyeToB Ha nporpeccupyto-
wee obpylweHne obbekta, YTO MO3BOMSET NPO-
rHO3MpOBaTb MOCNEACTBUSI OT BEPOSITHOTO Obpy-
LEHMS1 3NIEMEHTOB C Mpu3Hakamy U3NYeCKoro
nsHoca:

— i=n
Ky =1+ izt N;/ Ny,
roe Ko — k0ahpUUMEHT «OTBETCTBEHHOCTUY
KOHCTPYKTUBHOIO 3fIEMEHTa B CTaTU4eCcKom (amMHa-

MUWYECKON) HenameHsieMocTu obbekTa; Nj — uncrno
BOBJIIEKAEMbIX 3NTIEMEHTOB NMPU BbIXOAE M3 CTPOs
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paccmaTtpuBaeMon KoOHCTpykumn; Nx — obLiee
YMCMO OTAESNbHbIX KOHCTPYKUWWA, 3NeMeHTOB B
3[1aHNN; N — KOFIMYECTBO JT0KanbHbIX paspyLleHun
(konnyecTBO pacyeToB Ha nporpeccupyloLlee 06-
pylleHue) ANs Kaxaoro OTAenbHOro BuAaa KOH-
CTPYKTUBHOIO 3MeMeHTa.

CKkoppeKTMpoBaHHasi BenuymMHa uanyeckoro
N3HOoCca onpejenseTcs Kak

cDKp == CDK X Kcl)

3. BepudukaumoHHbIn  PU3NYECKUN  U3HOC

BCero obbekTa:
D, = XiZT Pipi X L,

roe ®; — cpmanyeckuin n3Hoc 3panns; | — koaddu-
LUMEHT, COOTBETCTBYIOLLMI JOSIE BOCCTAHOBUTEMb-
HOW CTOMMOCTW OTAENIbHOW KOHCTPYKUMMK, 3ne-
MEHTa Unn cUcTembl B O6LLEN BOCCTAaHOBUTENb-
HOW CTOMMOCTM 34aHWUHA; N — YUCIIO OTAENbHbIX
KOHCTPYKUUI, SNeMeHTOB B 30aHNN.

PE3YINbTATbI U UX OBCYXXOEHUE

Mpegonaraembli anroput™M BbIn UCNONbL30BaH
npu onpegeneHum uU3anyeckoro U3HOCa XUIblX

1-335KC, oTnunyatowmxcs mexgy cobon HecyLlen
KOHCTPYKTUBHOW CUCTEMOW (COOTBETCTBEHHO He-
MONHbIA M MONHbLIA Kapkac). VX nokanbHble ae-
deKTbI 1 30HbI BEPOATHBLIX Nporpeccupytomnx ob-
pyLUEeHMI NpeacTaBreHbl Ha pucyHke 1 1 2, a pe-
3ynbTaTbl pacdyeta B Tabnuuax 1 u 2 noarsep-
XOeHa HeOOHO3Ha4YHOCTb MOoCneaCcTBUM M3HOCca
OTAErNbHbIX 3fIEMEHTOB B 3aBMCUMOCTU OT 00LLen
KOHCTPYKTUMBHOM cxembl. KoadpduumneHt oTeeT-
CTBEHHOCTM KapKacHOro 34aHus npu paccmatpu-
BaeMblXx AedeKkTax paBeH eauHuue, a B NpoTo-
TUNe CyLlecTBEHHO Bo3pacTaeT. Puanyecknin ns-
HOC CTEHOBOrO OrpaxkaeHusi KpyrnHOMaHEeNbHOro
3naHuna cepun 1-335C yBenuumsaetca ¢ 50 go
62 %, B TO e Bpems 3aaHue cepun 1-335KC npu
FIoKanbHOM paspyLUEHNN TeX XKe YeTbIpex CTEHO-
BblX MaHernen Takom xe, kak u no metoguke Cl1
547.1325800.2025 n meToaMyecknmM pekoMmeHaa-
unam «lMpaBuna oueHkn ranyeckoro msHoca
MHOIOKBapPTMPHbLIX JOMOBY, TaK Kak HUKaKoro npo-
rpeccupytoLlero obpyLIeHnsa He MPONUCXOLUT U KO-
apPULUMEHT U3MYECKOr0 U3HOCA paBeH eau-

KpynHonaHenbHblX 3ganun  cepun  1-335C u HAULbI.
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7 —E N0KAALHOE pA3pyWeHUe NAHEAU _ _ , L I
1-£ NOKOABHOR PO3PUWEHUR NAHEA i B 3-0u k-0 y4acmky odpywenHs x narened |4 &
2-0 U40CMOoK 0BpYWeHHs X NOHeARL 3-£ NOKOMBHOE pa3pyLeHUE HELHE/ILI\

1-0 y4acmoK 05pyweHHs X NOHENE

kg NoKLABHOE PO3PYWEHUE NLHEAU

Puc. 1. JlokanbHble pa3pyweHusi naHeneu
Fig. 1. Local destruction of panels
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Puc. 2. JlokanbHble pa3pyweHusi puzesiell u naHesiel nepexkpbIimusi
Fig. 2. Local destruction of crossbars and floor panels

Tom 15 Ne 4 2025 ISSN 2227-2917

c. 721-726 WN3BecTus By3oB. MHBecTUuunu. CTpoutenscTeo. HeasmxmmocTtb (print) 723
Vol. 15 No. 4 2025 Proceedings of Universities. Investment. Construction. Real estate ISSN 2500-154X

pp. 721-726 (online)



MeTyHWH A.l". )KN3HEHHbI LUK 3aaHnA ¢ y4eTOM hn3n4ecKoro n3Hoca
Petunin A.G. The life cycle of buildings taking into account physical wear and tear

Tab6nuua 1. AHann3 pmanyeckoro n3Hoca CTEHOBbIX OrpaxaeHuii 3gaHmns cepum 1-335C
(HenonHbIn Kapkac) ¢ y4eToM K¢ Npu pacyeTe Ha nporpeccupytollee obpyLUeHre YeThIpex
aBapunHbIX NaHenemn

Table 1. Analysis of the physical wear of the wall fences of the 1-335C series building
(incomplete frame), taking into account Kr when calculating the progressive collapse

of four emergency panels

Cepusa 1-335C (5 a1., kon-Bo naHenen 300)
®u3. nsHoc Koad. «oT-
CkoppeKkTup. hms. nsHoc
CcTeHoBoro | Yucrno obpyll. | BETCTBEHHO-
YyacTku obpyLieHns L CTEHOBOro orpaxgeHus
orpaxge- naHenen, Ni | cTu» KOHCTp. KD, %
Hus1, Dk, % anem., Kb P-, 7o
1 15
2 15
3 50 20 1,23 62
4 20

Tabnuua 2. AHanua omM3an4eckoro n3Hoca CTEHOBbIX orpaxaeHuin 3ganns cepun 1-335KC
(nonHbIn kapkac) ¢ yyeTom K¢ Npy pacyeTe Ha nporpeccupytoLlee obpyLleHne YyeTbipex
aBapWUHbIX NaHenemn

Table 2. Analysis of the physical wear of the wall fences of the building of the 1-335KS series
(full frame), taking into account the K in the calculation of the progressive collapse

of four emergency panels

Cepus 1-335KC (5 at., kon-Bo naHenen 300)
®dus. usHoc Koad. «oT-
CkoppekTtup. ms. nsHoc
YyacTku obpyLueHus CTeHOBOrO | Hucro quy”.J' BETCTBEHHO- CTEHOBOrO orpakgeHus
orpaxge- nanenen, Ni CTU» KOHCTP. KD, %
Hus, DK, % anem., Ko P-, 7o
1 0
2 0
3 50 0 1 50
4 0
3AKINMKOYEHUE 3. lNpepnaraemass MeToauka onpeaeneHus
Ncxooa mn3 Bcero BblLECKA3aHHOTO, MOXHO dmM3n4EeCKOro M3Hoca 30aHMs C MOMOLLLI KO3d-
cAaenartb criegyroLume BbiBOAbI: PULNEHTA «OTBETCTBEHHOCTMY» KOHCTPYKTMBHOIO
1. CBepxHOpMaTMBHOE WCMONb30BaHUE XM- 3MieMeHTa NMo3BONSET BbIABUTb KOHCTPYKLUMMA, ANS
NbiX 34aHMIN BO3MOXHO NpW YCrOBUWM Bepudmka- KOTOpbIX HEO6X0AMMa B NEPBYHO OYEpPE b pPereHe-
LM N paHXNPOBaHUS X TEXHUYECKOTO COCTOSIHNS pauus, T.e. npouecc, obecneynBaroLLmiAi BOCCTa-
Mo KPUTEPUAM SKCNITyaTaLMOHHOW NPUrOOHOCTM. HOBIEHWE HECYLLEN N SKCMNyaTaLMOHHOM CNocob-
2. PaboTocrnocobHoCTb 30aHui oLeHnBaeTcs HOCTW. B pesynbTaTte MCNoONb30BaHUA HOBbIX Ma-
nocpeacTeom 0006LeHMs nokasaTtenen usnye- TepuaroB 1 TEXHOOMIN BOCCTAaHOBUTENbHbIE pa-
CKOIo U3HOCa HECYLUMX KOHCTPYKTUBHbBIX 3NIEMEH- 0OTbl MOryT CYLUECTBEHHO MOBbLICUTL YPOBEHb
TOB C Y4ETOM UX OTBETCTBEHHOCTW MPWU NPOrpec- HaOEeXHOCTM M OONITOBEYHOCTU KOHCTPYKUUA M
cupylowemM obpyLLIEHNN. 30aHNNA B LEMoMm.
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