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AHHOTALNUA

BBepeHue. CoBpeMeHHble cnocobbl Mpon3BoAcTBa paboT Mo KanuTanbHOMY PEMOHTY 34aHUA OCHOBaHbI Ha NPUHLMNAXx no-
TOYHOCTW U HaY4HbIX METOAAax opraHu3auuu Tpyaa, paspaboTaHHbIX C yH4ETOM cneumduky OTAerNbHbIX BUOOB TEXHOMOMMIA pe-
MOHTHO-CTPOUTENbHbIX paboT. B kayecTBe OCHOBHbIX NMOKa3aTerie TeXHONOrMYHOCTH NPoM3BoACTBa paboT Npu KanuTanbHOM
PEMOHTE PacCMOTPEHbI: TPYAOEMKOCTb Y NMPOAOIKUTENBHOCTL PAaboT, MaTepPUanoeMKoCTb, CTOMMOCTb U 3aTpaThl Ha U3roToB-
neHne KOHCTPYKUMA. Kaxxabin u3 3Tux nokasarenen MMeeT COOTBETCTBYHOLLME pe3epBbl, KOTOPble UAEHTU(ULMPYIOTCS U UC-
Nonb3yTCs ANs MOBbILIEHNS TEXHONMOMMYHOCTU NMPOM3BOACTBA KaK KaXaoro Buaa paboT, Tak U Mo 34aHUt0 B LIETNOM.
MaTtepumanbl u meToabl. B 0CHOBY cTaTby NONoXeH MeTon OueHKM 3hEKTUBHOCTM Pa3nMYHbIX BapuaHTOB COKpaLLEeHNst
NPOAOIMKUTENBHOCTU NPOBeAeHUsA paboT, YTO HemnocpedCTBEHHO BMUSIET HA M3MEHEHVEe TEXHOMNMOrMYeckux napameTpoB.
[MpoBeneHo perTUHroBaHWE cpeau NOAPAOHbIX OpraHU3auuWi, No3BOMsLLEE BbISIBUTb pe3epBbl MOBbLILLIEHUS NPOU3BOAM-
TENbHOCTU TPYyAA, a Takke onpeaenuTe 406POCOBECTHbIE NOAPSAHBIE OpraHU3aLmm Ans 3aKa34ynkos.

Pesynbrartbl. PaspaboTtaHHasi MeToaMKa OLEHKM TEXHONOMMYHOCTM MPOM3BOACTBa paboT Mo KanuTanbHOMY PEMOHTY Mo-
3BONSET NOAPSAHBIM OpraHn3aumsiM 060CHOBbLIBaTb AJ1si 3aKa34MKOB NPeAnoXeHNs MO COKPALLEHNIO CPOKOB U CTOMMOCTHU
paboT no kanuTanbHOMYy PeMOHTY. Mcnonb3oBaHne pa3paboTaHHOro OpraHWU3aLMOHHO-TEXHOMOMMYECKOro MexaHu3ma
B MpaKTUKe B3aUMOLENCTBUSI BCEX YHACTHUKOB MPOLIECCa KanuMTanbHOrO peMOHTa MO3BOMUT HE TONMbKO AOCTUrHYTb Hanbo-
nee BbICOKMX MokasaTtenen, Ho 1 ByaeT CnyXuUTb OCHOBOM ANsl akTyanusaunym HOpMaTUBHbIX AOKYMEHTOB MO KanuTarbHOMY
PEMOHTY 34aHUI.

BbiBoAbl. Vcnonb3oBaHHbIN MeToA OUeHKM 3PEKTUBHOCTY PasnUyHbIX BapuaHTOB COKpaLLEHWs! MNPOOOIKUTENBHOCTM
paboT U CBA3AHHBLIX C 3TUM U3MEHEHUI TEXHOMNOMMYECKMX NapaMeTpoB Mo kputeputo Banbaa, Casuaxa u Mypeuua no3eo-
nnn ycTaHoBUTbL Hanbornee NpeanovTUTENbHOE KOHCTPYKTUBHO-TEXHOMOMMYECKoe pelueHue. Pa3paboTaHHasi peiTuHroBas
oLeHKa NoAPsSAHbIX OpraHn3aunii NO3BOMNUT HA OCHOBE AOCTUMHYTbIX PE3YNbTaToB BbISIBUTb UMEIOLLMECS pPe3epBbl NOBbILLEe-
HWUSI MPON3BOAMUTENBHOCTU TpyAa Npu NPOM3BOACTBE PEMOHTHO-CTPOUTENbBHBLIX PaboT N CTUMYNMPOBATb 3TU OpraHn3auum
B NpeanoyvTUTENbHOCTU NMPU OCYLLECTBNEHUM KOHKYPCHbLIX Mpoleayp no BblOOpy ucnonHuTenen pabot 3akaszymkom. Bbl-
SIBNEHHbIE pe3epBbl COKpaLLEHUS NPOAOIKUTENBHOCTM paboT No KanuTanbHOMY PEMOHTY MCMOMNb30BaHbl Kak OCHOBA Ans
(hOpPMMPOBaHKS MEPONPUATUI MO NOBBILLEHNIO TEXHOMOIMYHOCTN NPON3BOACTBA paboT.
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ABSTRACT

Introduction. Modern methods of executing total building renovation are based on the principles of flow and scientific meth-
ods of labour organisation, developed with due regard for the specific features of certain types of repair and construction
works technologies. The following labour-intensiveness and duration of work, material-intensiveness, cost and production
cost of constructions are considered as the main indicators of work production technology in the course of overhaul repair.
Each of these indicators has corresponding reserves, which are identified and used to improve the manufacturability of
production of each type of work, as well as on the building as a whole.
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DopmnpoBaHne opraHM3aLmMOHHO-TEXHOAOrMYECKOIo MeEXaHU3Ma oBbILLEHNST TEXHOAOTMYHOCTH
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Materials and methods. The article is based on the method of assessing the effectiveness of various options to reduce the du-
ration of work, which directly affects the change in technological parameters. A ranking among contractors has been carried out
to identify the reserves for increasing labour productivity, as well as to identify bona fide contractors for customers.

Results. The developed methodology of evaluation of manufacturability of overhaul works allows contractors to justify for
customers the proposals on reduction of terms and cost of overhaul works. The use of the developed organizational and
technological mechanism in practice of interaction of all participants of capital repair process will allow not only to achieve
the highest indicators, but also will serve as a basis for actualization of normative documents on total building renovation.
Conclusions. The method of efficiency estimation of different variants of work time reduction and related changes of technologi-
cal parameters according to Wald, Savage and Hurwitz criteria allowed to establish the most preferable construction-technological
solution. The developed rating assessment of contractors will, on the basis of achieved results, enable to reveal reserves of in-
creasing labour productivity in the course of repair-construction works and to encourage these organizations to be more preferable
in carrying out competitive procedures of selecting contractors by the customer. The identified reserves of reducing the duration of
overhaul works are used as a basis for the formation of measures to improve the manufacturability of works.

KEYWORDS: total building renovation, overhaul repair, reserves, manufacturability, duration, customer, contractor, process
systematisation
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BBEJIEHHUE

KamuranbHbI peMOHT 3MaHUN TPEACTaBISIET CO-
0011 KOMIUTEKCHBIN TEXHOJIOTUIECKUH TPOoIiece, OpraHu-
30BaHHBIN B 3KCILTyaTHPyEMOM 3/IaHUH, OTIIMYAOIINiCs
PSIIOM OCOOEHHOCTEH, BIMSIOIINX Ha IPUHSATHE OPTraHu-
3aIIMOHHO-TEXHOJIOTHYECKIX PeIIeHHH. TH 0COOEeHHO-
CTH pETIaMEHTHPOBAaHbI HOPMAaTUBHBIMHU TPEOOBaHUSIMU
1 METOIMYECKIMH PEKOMEHIAIMSAMH KaK B 00JIaCTH TIpo-
BeJIeHUs! padoT MO KalMTaIbHOMY PEMOHTY, TaK U B3au-
MOJICHCTBUS MEXAY YIaCTHUKaMHU Tporiecca (3aka3uu-
KOM, TIOIPSITINKOM, JKUTEIISIMH) U T.IL [1].

[Tockonbky paGoOTHl MO KATUTAJIEHOMY PEMOHTY
B MHOTOKBapTHPHBIX KHJIBIX AOMax MPOBOIATCS, KaK
MIpaBUJIO0, 6€3 OTCENICHHS KUTEIEH, BXKHOH 3a/1aueii sSB-
JsIETCS COKpAIIEHHUE NX NMPOJOIDKUTEIFHOCTH 03 yIep-
0a KayecTBa M yBEJINYEHHSI CTONMOCTH padot. [1pomon-
JKUTEJIBHOCTD SIBJISETCS OHUM M3 0a30BBIX MTApaMeTPOB,
XapaKTepU3YIONINX TEXHOIOTHYECKHUH Iporece, U, co-
OTBETCTBEHHO, BIMAIOMINX HAa TEXHOIOTHYHOCTH. VHTe-
rpanbHasi OLEHKAa KOMIUIEKCA ITapaMeTpOB, BIMSIOMINX
Ha TEXHOJIOTUYHOCTb, YIYYIIEHHE X 3HaUCHUH 3a CUeT
BBISIBJICHHBIX PE3EPBOB M peaii3aluyl pa3padoTaHHbIX
MEpOTIPUATHH, ABIICTCS 0a30BOH muaThopMoit ais
(hopMupOBaHHS OPraHU3ALOHHO-TEXHOJIOTHYECKOTO
MeXaHN3Ma TOBBIIICHHUS TEXHOJIOTMYHOCTH paboT mpu
MPOBEICHUH KalTUTAILHOTO PEMOHTA 3MaHui [2—4].

OnHoIf 13 0COOEHHOCTEH pean3annuy MporpaMMbl
KamUTaJbHOTO PEMOHTa B MHOTOKBAPTHUPHBIX JKHIIBIX
JIOMax SIBIISIETCS UIUTENbHBIN 30-eTHHIA Iepron ee pe-
aIM3alnH, B TeUEHHE KOTOPOTO MMPOUCXOAUT COBEPILECH-
CTBOBaHHE M OOHOBJICHUE CTPOUTENBHBIX TEXHOIOTHH,
MaTrepHaoB, TEXHUUECKUX CPEJICTB U T.II., @ TAKXKE CO-
OTBETCTBYIOIEH UM HOPMaTUBHO-TEXHHYECKOW Oa3bl.

OCHOBHBIM HOPMAaTUBHO-TEXHUYCCKUM OTOKYMCH-
TOM, PETIAMEHTHPYIOIINM ITPOESKTUPOBAHKE PAadOT 110 Ka-

HUTATEHOMY peMoHTY, sBisiercst CIT 368.1325800.2017"
2, KOTOPBIN yCTAHABIMBAET TPEOOBAHHSA Ha IPOEKTHPO-
BaHUE KalUTAJIBbHOTO PEMOHTa MHOTOKBAPTUPHBIX KU-
JIBIX 3[@HUH BBICOTOM 0 75 M, B TOM YHCIIE OOIIEKUTHI
KBapTUPHOTO THMA, ¢ yueToM M3menenmit Ne 1, yt-
BEPIKICHHBIX MTPUKa30M MHUHHCTEPCTBA CTPOUTEIHCTBA
1 KIJTAITHO-KOMMYHAJTBHOTO X03s1iicTBa OT 30 nexadps
2020 . Ne 924/mp.

BrisiBieHUE pe3epBOB MOBBIIIEHUS TEXHOJIOTHY-
HOCTH TIPOM3BOICTBA padOT MPHU KaUTATLHOM PEMOH-
T€ 3MaHUN JaeT BOSMOXXHOCTH YIIyUIICHHS UCIIOIB30-
BaHH PECYpCOB B pe3yiIbTaTe COBEPIICHCTBOBAHUS
opraHu3aluu Tpyda, NPOU3BOACTBEHHOTO Mpoliecca
W YNpaBJICHUS, MHTCHCU(DUKAIIMH TEXHOJIOTHYICCKOrO
nporecca. [lo MeTogam peanu3anuu pa3audaroT Mpo-
€KTHO-KOHCTPYKTHUBHBIC, TEXHOJIOTHUECKHE U OpTaHH-
3a[MOHHO-TEXHOJIOTHIECKHE pe3epBhl. Vcmonp30Banme
BCEX BHUJIOB PE3CPBOB 03HAYACT HAMOOJICE PAI[HOHAIb-
HO€ MCIMOJIb30BaHUE MaTEepPUANIbHBIX U TPYIOBBIX pe-
CypCOB H, B KOHEYHOM CUETE, ONPEaesIeT OCHOBHBIC
HaIlpaBJICHUS MOBBIIICHUS TEXHOJIOTHYHOCTH padoT
10 CPABHEHUIO C YCTAHOBIIEHHBIM PAHEE YPOBHEM.

MATEPHUAJIBI U METO/bI

OHCHKa TEXHOJIOTUYHOCTH IPOU3BOJACTBA PEMOHT-
HO-CTPOUTEIbHBIX PabOT BBIIOJIHIETCS C HOMOIIBIO
YKPYIHEHHBIX MMOKa3aTeNel 3aTpar Tpy/aa, MAIInHHOTO
BPEMEHHU U TPOJODKUTCIFHOCTH BBITOTHCHUS COCTAB-
JISOIUX WX TEXHOJIOTHUECKUX IponeccoB [5—8].

BBI6paB JUIST OLICHKU TEXHOJIOTUYHOCTU HECKOJIBKO
KOHCTPYKTUBHO-TEXHOJIOTHUYESCKUX PEILICHHUI JIIs KaXK [0~
rO PEMOHTHUPYEMOTO KOHCTPYKTUBHOT'O JJIEMEHTA U pa3-
JICJINB KOMILICKCHBIN MPOIECC KAMUTAIFHOTO PEMOHTA
Ha COCTABJIAIONINE €r0 TEXHOJIOIMYECKUE IPOLECCHI,
OTIPEIeNIAIOT 3aTpaThl TPYHAa, MAIIMHHOTO BPEMEHU
Y IPOAODKUTENIBHOCTD O K&KIOMY TPOIIECCY.

' CII 368.1325800.2017. 3manus sxunble. [IpaBuia mpoeKTHPOBAHMS KaMUTaIbHOrO pemonTa. Beem. 2018-05-26. M. :

AO «IIHC», 2018. 32 c.

2 CIT 37 2.1325800.2018. 3nanus *uiisle MHOTOKBapTHpPHBIE. [IpaBuia skcmutyaranuu. Beea. 2018-07-19. M. : AO «IIHC»,

2018. 24 c.
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1. Onpenenenne 3aTpar pyyHOTo Tpyaa MPOU3BO-
JUTCSI IO CIIEAYIONIeH dhopmyie:

tpi:tpi'Vi’ (1)

IJe {, — 3aTpaThl TPy, YeI.-4; t;. — 3arparsl Tpyaa
Ha BBIIOJHEHHE i-T0 COCTABIISIIOIIETO MPOLeCca, YeI.-1;
V,— 00bem paboT i-To COCTABIAIOIIETO TIPOIIECCa B Ha-
TYpaJbHOM H3MEpHTETIC.

2. OnpepesieHue 3aTpaT MAIIMHHOTO TPYAa [IPOU3-
BOJUTCS 110 CIeAyIomIeit hopmye:

i Vz s 2

rje {  — 3aTpaThl MAllMHHOIO BPEMEHH, Malll.-4;
t,:, — 3aTparbl MAIIHHHOTO BPEMEHH Ha BBIOJHEHUE
i-ro 00beKTa, MalllL.-4.

3. OnpenesneHne MPOTOIKUTEIBHOCTH PadoT:

a=a-V, 3)

T/IE &, — MPOJIOUKUTENBHOCTD BHITOTHEHHS JTHU/9acChl;
@, — TPOJOIKUTENBHOCTD BBIIIOJIHEHHS €IUHHILIEI
o0BeMa i-ro COCTaBIIAIOIIETO IpoLecca.

4. Pacyer cyMMapHBIX 3aTpaT TPyAa, MAIHHHOTO
BPEMEHH U NPONIOJDKUTEIBHOCTH PAbOT IO KaltUTaIbHO-
MY PEMOHTY i-TO 00BEKTa MPOU3BOANTCA IO (popMyIIam:

T,=21Vs 4)
i=1
Ty =21tw, Vs (5)
i=1
A,=a’ V. (6)
i=1

KonmdecTBeHHbIe 3HAaYCHUS BETMYUH I:_ i t:ﬁ IS
Ka)KJIOTO COCTABJISFOIIETO MPOIIecca OMPEIEIITIOTCS ITy-
TEM OCpEIHEHHS ITaHHBIX XPOHOMETPAKHBIX HaOItome-
HUIA, IPOEKTOB ITPOU3BOCTBA PabOT U IO ICHCTBYFOIIIM
HopmaruaM CHull u EHuP 1o BeIosHEHUIO JAHHOTO
MPOIIECca B COOTBETCTBHUH C YCIOBUSMU BHIOPAaHHOM TEX-
HOJIOTHYEeCKON HOopMmanu. KonndecTBeHHBIC 3HAUCHUS
BEIIUYHMH aiO OTIPEIEIISIFOTCS IO CETEBOMY TpaduKy B co-
OTBETCTBHUH C BRIOPAaHHOW TEXHOJIIOTHYECCKOW HOPMAITBIO
U C yYCTOM CTCTICHH BISHUS Ha OOIIYFO IPOIOIDKATEITh-
HOCTb BO3BEICHHUS 3IaHU.

KonuuecTBeHHbIE 3HAYEHUS BENMYUH d; Opee-
JISFOTCS ITyTEM OCPETHEHUS TaHHBIX CETEBBIX IPa(HKOB
1 (DaKTUYECKUX JAHHBIX TI0 TPOIODKUTEIIHHOCTH BBITION-
HEHUS TAHHOTO TIPOIIecca B COOTBETCTBHH C BEIOPAHHON
TEXHOJIOTHIECKON HOPMAITBIO M C YIETOM CTEIICHH BIIHS-
HUS HA OOIIYIO MTPOAOJDKUTEIIBHOCTS BO3BEICHUS 3AHUS.

[Ipu 5TOM MOTYT UMETh MECTO TPH CIyJas:

* BBIMOJTHCHHUE I-TO MPOIIECCa HE JIC)KUT Ha KPUTH-
YECKOM ITyTH; B 3TOM CITydae: a;) =0;

* BBINOJIHEHHE PACCMaTPUBAEMOTO i-T0 TIpoIiecca
MTOJTHOCTBIO JIKHUT Ha KPUTHUECKOM IIyTH; B 3TOM CITy-
Yae MPOJOJDKUTEIHFHOCTh BBHITONHEHUS €IUHUIIB pa-
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60T i-ro mpolecca MOKHO OMPEAEINUTb B 3aBUCUMOCTH
OT TOTO, SIBISETCS JIU i-i MPOLIECC MEXaHU3UPOBAHHBIM
WM PYYHBIM Kak:

o Iy
a =—-,
) (N
00 Kak:
tO
o p
“ T8 )

* BBITIOJTHEHHE i-TO Mpoliecca JISKUT Ha KPUTHIE-
CKOM ITyTH YaCTUYHO, B 3TOM CIIy4ae MPOJOJIKUTETh-
HOCTB oIperenseTcs GopMyIamMu:

o

t
¥ =55 ©)
nJIn
o to
“py82° (10

rae p — OTHOLICHUE NMPONOKUTEIFHOCTH Ipoliecca,
JeXKamero Ha KPUTHIECKOM IyTH CeTeBOro rpaduka,
K 00116 IPOJOIKUTETFHOCTH padoT.

5. Onpenenenne 00eMOB padoOT.

O0beMbI paboT OONBITMHCTBA COCTABIISIONINX TIPO-
LIECCOB V, M3MEPSIOTCS B TEX €IMHULIAX, KOTOPBIE TIPH-
HSTBI JUI COCTaBIECHUs cMeT. Ecin cMeTHbIe H3MepeHus
pacxomsTcs ¢ eqMHULAMU U3MEPEHHsI B HOPMaTHBHBIX
MIOKYMEHTAaX, 32 €AWHHIYy WU3MEPEHUs o0beMa padoT
ClieAyeT IPHHUMATh OJJMH Malll.-4 paboThI BeAyIIeH Ma-
IIMHBI, 3 KOJIMYECTBO Malll.-4 ONPEIENATh I KaXI0ro
TEXHOJIOTUYECKOT0 IPOoLIecca OTACIBHO.

OTH 3aTpaTsl MOTYT OBITH ONPEAETICHBI 10 HOPMa-
THBHBIM JJOKyMeHTaM. OTHaKO 1151 KaKI0TO KOHKPETHOTO
TEXHOJIOTYECKOTO TIPOoIIecca CYLIECTBYIOT OIPE/IeIICHHBIE
3aBUCHMOCTH MEX]IY YCTaHOBJICHHBIMH JWANa30HAMH
pa3IMYHBIX ITapaMeTpoB. DTH 3aBHUCHMOCTH B 00IIeM
BHUJIE MOTYT OBITH OIperieIeHBI (hOpMyIIaMu:

T=a-b;
n

(11)

t=a, b

(12)

O6nactp npuMeHeHus 3aBucuMoctH (14) orpanu-
4€Ha ONPEICTEHHBIMU 3HAYEHUAMH 7, TIO JTOCTHHKE-
HHUH KOTOPBIX OHA TPUHUMAET B

t=p-n, (13)

/i€ p — MOCTOSTHHBINA KO3()(DULINEHT.

[Monw3ysicy 3aBucUMOCTbIO (12), st Kax o co-
BOKYITHOCTH TEXHOJOTHMYECKUX IPOLECCOB MOXKHO
OIpeNIeNIATh PACXO/ KPAaHOBOTO BPEMEHH.

6. CyMMapHBbIii TOKa3aTeNlb TEXHOIOTUYHOCTH.

CpaBHeHMe NoKa3aTeie TeXHOIOIMYHOCTH Mpo-
W3BOZCTBA paloT I10 KalUTaJIbHOMY PEMOHTY OCYIIECT-
BJISIETCA 10 TI0KA3aTeI0 TEXHOJIOTHUECKOH CTOUMOCTHU



DopmnpoBaHne opraHM3aLmMOHHO-TEXHOAOrMYECKOIo MeEXaHU3Ma oBbILLEHNST TEXHOAOTMYHOCTH

C. 84-97

MPOU3BOACTBA PaboT Npu KanuTaAbHOM PEMOHTE 3AaHUI

npoBeJieHHs paboT MO KalMTaJIbHOMY PEMOHTY, OIIpe-
JIESIEMOM € YYETOM MX IIPOIOJIKUTEIILHOCTH.

CTouMOCTh MPOBEACHUS PpabOT MO KAMUTAIBHO-
MY PEMOHTY, OIIPEEICHHAsl IPYU OJUHAKOBOM IS BCEX
CPAaBHMBAEMbIX KOHCTPYKLIMH TEXHOJIOITHYECKON HOpMa-
JIY, Ha3bIBAETCA B laJbHENILIEM PACYETHON TEXHOJIOTU-
4ECKON CTOMMOCTBIO paboT M0 KalIUTAIEHOMY PEMOHTY.

Ecnu u3MeHeHUs] NPOEKTHBIX PELIEHUM BileYeT
3a co00il CylecTBEeHHbIE N3MEHEHHSI TEXHOJIOTUH, Tpe-
OyeT npUMEeHEHHs WHBIX THIIOB MAIIUH U MEXaHH3MOB,
4eM IIPELYCMOTPEHO B HOPMAJH U T.II., TO ONPENEIUTH
pacyeTHyIO TEXHOJIOTMYECKYI0 CTOUMOCTh paboT 1o Ka-
[IUTAJIBHOMY PEMOHTY HE IIPEACTaBIISIETCS BO3MOXKHBIM.
B atoMm cnydae onpezessiercsi o0mias IKOHOMHUYECKast
3¢ PEKTUBHOCTD MIPOSKTHOTO PEILICHUS B COOTBETCTBHU
C ICHCTBYIOIIMMHU HOPMaTUBHBIMU JOKYMEHTaMH.

IlonaTHe pacyeTHONU TEXHOIOTMUECKONH CTOUMOCTH
paboT N0 KaluTAILHOMY PEMOHTY SIBJISIETCSI YCIIOBHBIM.
OHO BKIJIIOYAET 3aTparbl HA MEXaHU3alHuIo, 3apadoT-
HYIO IIaTy U JIOJII0 HaKJIaJHbIX PACXOAOB, 3aBUCALLUX
OT BO3MOXHOTO YBEJIMYEHUS WA YMEHBIIECHUS IIPO-
JOJDKUTEIBHOCTH paboT. [TockosbKy yBeIHUSHHE WK
YMEHBILICHHE TPOJIOJDKUTENBHOCTH padoT onpenessi-
€TCsl TI0 OTHOLICHHUIO 0a30BOr0 MPOEKTHOTO PeIleHHs,
TO U BEJINYMHA PACUETHON TEXHOJOTHYECKOM CTOUMO-
CTU HOCUT OTHOCHUTEIIbHBIN XapakTep. PacueTHas tex-
HOJIOTUYECKAsl CTOUMOCTb JaeT BO3MOXXHOCTb OLICHUTH
KOHCTPYKTHBHBIE PELLIEHUS JIMILb ¢ TOYKU 3PEHUS IIPO-
M3BOJICTBA paloT, TaK KaK MPH €€ UCUUCIICHUH HE y4U-
THIBAETCS KAlIMUTAJOEMKOCTh NPUMEHSAEMBIX MAIlIUH
1 MexaHu3MoB [9—11].

PacuetHas crommMocTh paboT 10 KamUTaIbHOMY
PEMOHTY SIBJIIETCS CyMMapHOU KOJIMYECTBEHHOMN OLIEH-
KOH U mpezcTaBisier co00l CyMMy CTOMMOCTEH BBIIOJI-
HEHUS OTACIIBbHBIX COCTABIIIOLIUX IIPOLIECCOB:

e
S, =8 +8,+..+8,=>S. (14)
i=1

PacueTHast cToMMOCTb BBITIOTHEHUS COCTABISIO-
IIEro Mpoliecca MOXKeT OBITh BEIpayKeHA KaK MPOU3Beie-
HHe 00beMa paboT IaHHOTO BU/Ia V, Ha pacyeTHyIo CTo-
MMOCTD BBITIOJIHEHHS €JMHUIIBI Pa0OT JaHHOTO BUA!

C/S,=V,-C...; (15)
(16)

PacyeTHple CTOMMOCTH €AMHHIBI KXKA0TO U3 OC-
HOBHEIX BHJIOB pabOT OTIPENeNIroTcs 0 hopMyIe:

C =M +d’ +5; +b, (17

e M; — 3aTparbl Ha MEXaHM3AIHIO TIPH BHITONHEHHH
/IMHAIBI paGoT i-ro Buja B py6.; d; — 3apaGoTHas
nara pabounx Ha eIMHUILY PaboThl B py6.; §; — U3Me-
HEHHe HaKJIaJHBIX PaCXOIO0B, CBI3aHHOE C H3MEHEHHEM
3arpar Tpyna c 3apaboTHOH IUIaTH B pyo.; b,,O — H3Me-
HEHHe HAKJIaJHBIX PACXOIO0B, CBI3aHHOE C H3MEHEHHEM
o0IIei MPOJOIKUTENLHOCTH KallUTaJIbHOTO PEMOHTA

MIpU yBEJIHMYCHUH 00beMOB paboT TAaHHOTO BHUAA HA OHY
SIMHHMITY B pyO.

BenuunHa 3aTpar Ha MEXaHM3alMI0 M, MOXET
OBITH NPECTABIICHA KaK:

o o
M =t,-C,, (18)
rae toA — 3aTparbl MAIIMHHOTO BPEMECHU Ha BBINOJI-
mi

HEHHE EIMHMIBI paboT naHHoro Buja, MauL-4; C —
IIeHa Marll.-4 paboThl TaHHOW MaITHBI.
Bennuuny 3apaboTHON miaThl MOXKHO IIpeCcTa-
BUThH KaK:
d’ =t -K

i pi i’

(19)
rae t; — TPYAOEMKOCTb €JMHHULbI paboT, yen.-u; K, —
cpenHeuacoBas Tapu(Has cTaBka B pyo0.

Benuuunet §; u b ONpEeNENAIOTCS CIEYONIM
obpazom:

%+K.-0,15 ,
82

bl

5° =1 (20)

rae 0,4 u 0,15 — pa3mep 3KOHOMHUH HAKJIaJHBIX PacXOl0B
TIPU COKPAIIICHNN 3aTpar Tpyaa U 3apaboTHOM TIIaThI,
b =a’-H,

1

21

e 4, — pasHUIA B IPOTOKHTEIBHOCTH PadoT, T.c.
YBEJIMYCHHE WM YMEHbLICHHE 00IIeil IPOIOIIKUTEINb-
HOCTH KallUTAIBHOTO PEMOHTA 3MaHHs WIH COCTaBIIS-
IOIIETO €T0 TEXHOJIOTHIECKOTo Iporecca (B cMeHax)
NP YBEIMYCHUH(UIN YMEHBIICHNN) 00BEMOB paboT
JaHHOTO BUJIa HA OJHY €AMHHLY; H — 1ois nepeMeH-
HOH 9acCTH HAKJIAIHBIX PACXOIOB, PyO., MIPUXOASIIANCS
Ha OJMH JIeHb NPOIOJDKUTEIBHOCTH padoT.

IMoxcraBuss mosydeHHble 3Ha4eHUs B (op-
myy (17), momydmm:

C =12 -Cp +15 - (LISK, + 0487) + o’ H. (22)

TeXHOJOTrHYHOCTh [-T0 BapHaHTa MPOEKTa KaIlu-
TaJHHOTO PEMOHTA MOXET OBITh OIICHEHA KO3 GHUIIHECH-
TOM TEXHOJIOTMYHOCTH K, BEJIMYMHA KOTOPOTO OIIpesIe-
JIUTCS BBIPOKCHHEM:

K, =1+A—S",
S

2

(23)

rae AS, — yBenudYeHne WM yMEHBINEHHE PACIECTHON
CTOMMOCTH i-TO BapHaHTa MPOEKTa KAMUTAIBHOTO pe-
MOHTA II0 CPAaBHEHHUIO C PAaCYETHOW CTOMMOCTEIO 0a30-
BOTO BapHaHTA.

Ilpu 3navennsx K, > 1,03 cpaBHuBaeMbIi Bapu-
AHT CUNTACTCS MEHEe TEXHOJIOTHYHBIM, YeM 0a30BBIi,
Y K JaJbHEHNIIeH pa3paboTke HE PEKOMEHTYyeTCsl.

Ilpw 3navennsx K, < 0,97 cpaBHUBAEMBIi BAPUAHT
cunTaercs O6onee TEXHOJOTUIHBIM U PEKOMEHAYETCS
K JalbHEHIen pa3paboTke.

Ilpwu 3navennsx 0,97 < K, < 1,03 cpapHnBacMbIi
U 3TAJIOHHBIN BapHaHTHl CYUTAIOTCS PAaBHOLIGHHBIMU
10 TEXHOJIOTUYHOCTH M pemIeHHe O Iejaecoodpas-
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HOCTHU JajibHelmeld pa3paboTKu NMPUHUMAETCS HC-

S, =T,

9 M3

XOJIsl M3 COMOCTABIICHUS YaCTHBIX MoKa3areneil (pac-

XOJ1 MATCPUAJIOB, CTCIICHh YHU(GUKAIIMK U THITU3ALUH
U T.1L.).

BOI'0 MPOCKTHOI'O pCIICHUA PEMOHTA KOHCTPYKTUBHBIX
3JIEMCHTOB MPH KallUTaJIbHOM PEMOHTE BHaHHﬁ Impouns-

Onpez[eﬂeHI/Ie TEXHOJIOTHYECKOH CTOUMOCTH 0a30-

BOIUTCS 10 hopmyIie:

~(C

M4

),+T,-q+H,.

24)

Paznuna B pvaeTHOﬁ CTOUMOCTH OIIPEACIIACTCA

o opmyie:

AS,=AT, (C,,), +AT,-q+

0,4

+AT, 8—’2+q~0,15 +AA; - H;

9

Wcxonabie manHbIC
HapaMeTpLI TEXHOJIOTMYHOCTH IIponecca t, a, n...

l

Br160p 0a3zoBoro napameTpa MOBBILIEHHS TEXHOJIOTHYHOCTH

}

A 4

q)OpMI/IpoBaHI/Ie OaHka PE3EPBOB C JICKOMITO3HUITUEH 110 mapamMeTpam

OpraHu3alMOHHBINH TexHonornueckui IIpO€KTHO-KOHCTPYKTUBHBIN
[ i ]
Be160p, yTOUHEHHE HCIONB3YEMBIX PE3EPBOB
I

* ANBTEpHATUBHBIA BHIOOP CTPOUTEIH-
HBIX MEXaHU3MOB H CPEIHIX MaJIBIX Me-
XaHU3MOB, HHCTPYMEHTOB U IIPOLIECCOB;

* CMEHHOCTb pador;

» KBanmu¢ukanus pabodnx, NCIIOIHH-
TeJeil 1 BapbUPOBaHHE UX KOJIMYECTBA;

» ®opmHpoBaHUE PAIOHATIBHOTO CO-
cTaBa 3BEHBEB U OpuUTar;

* Ce30HHOCTh IPOU3BOJICTBA padoT;

* TTocenoBaTenbHOCT BBITOJHEHHUS
pabor;

» becniepeboiinoe pecypcHoe obecre-
YeHUE;

* Oprasu3arys pauoHaJIbHON HKCILTY-
aTaluy TeXHUKHY;

* Bei6op ontuManbHEIX 00nacTel npu-
MEHEHHMS TEXHUKU

* CHIDKEHHE YIEIbHOTO
BeCa KOHCTPYKTHUBHBIX
aneMeHToB (>50 Kr —
2 ven.), (<50 krc —
1 yen.);

* CokpallleHu€e TPyIOBBIX
JEeHCTBUN W omnepauui
IIPY BBIIOJIHEHUU TEXHO-
JIOTHYECKHX MPOIECCOB;

* VYMeHbIIEHHE YHCIIa
MOHTA)KHBIX 3JIEMEHTOB;

* VYMEHBIICHHE YHCIIa
MOHTaHBIX CTBIKOB;

* [ToBeimieHue kBanugu-
KaluK pabounx, 3aHITHIX
Ha TEXHOJOTHYECKUX
mporeccax

* AnBTepHaTHBHO-BapH-
aHTHOE IIPOEKTHPOBa-
HUE KOHCTPYKTHBHBIX
3IIEMEHTOB;

* VKkpynHeHHE KOH-
CTPYKTHBHBIX 3JI€MEH-
TOB;

* YopouieHue reome-
TpUUECKHX (OPM KOH-
CTPYKIHU;

» CokpaieHnue Marepu-
AJIOEMKOCTH KOHCTPYK-
THUBHBIX SJIEMEHTOB

v

C Y4ETOM pe3epBOB

Pacuer nmapaMeTpoB TEXHOIOIHYHOCTH IPOU3BOJICTBA paboT

COOTBETCTBYIOT
pe3ynpraraM pacdyeTa ¢ yueToM
HCIOJIb30BaHHBIX PE3EPBOB IOBBIICHUS
TEXHOJIOTUYHOCTH

v A

OmnpeneneHre HOBBIX APAMETPOB TEXHOIOTHIHOCTH

v

OOecriedeHUE MOBBIIICHUS TEXHOJIOTMYHOCTH
MPOIIECCOB

Puc. 1. Anroput™ GpopMupoBaHHs OpraHU3AIMOHHO-TEXHOIOTHIECKOTO MEXaHU3Ma OBBIIICHHUS TEXHOTOTHIYHOCTH
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®dopMUpoBaHUE OPraHmM3alMOHHO-TEXHOAOTMYECKOIO MEXaHU3Ma MOBbILLIEHUS] TEXHOAOTMYHOCTH
MPOU3BOACTBA PaboT Npu KanuTaAbHOM PEMOHTE 3AaHUI

C. 84-97

AT, =T, -T,,, (26)
e
AT;_TJ‘ 32 @7
AM.=A. - A

PE3VYJIBTATHBI UCCJIEJOBAHUA

OcHoBaHUEM ISl IPUHATHS 000CHOBAaHHOTO pe-
mIeHus! ¥ (POPMHUPOBAHUS NIPOTPAMMBI paboT MPH IPO-
BEJICHUU KallMUTaJIbHOTO PEMOHTa KOHCTPYKTHBHBIX
9JIEMEHTOB U UHXXEHEPHBIX CUCTEM 31aHUMN ABIAIOTCS
Marepuabl UX 00CIe0BaHUs C OLEHKOW (H3HMYECKOTO
U MOpaJbHOTO U3HOca. Pa3paboTan anroput™ hopmu-
pOBaHUs OPraHU3ALMOHHO-TEXHOJIOTHYECKOTO MeXa-
HU3Ma IOBBIIIEHNUS TEXHOJIOTHYHOCTH (puc. 1) mius

3aka3umnk
(pernoHaNBHBIH omepaTop)

v

CoracoBaHue C >KUTSIISIMU
JKCILTYaTHPyeMOro 10Ma
TIPEATIOKEHHI B COOTBETCTBHU
C pErMOHAJIHOM IPOrpaMMOi
(cpoxw, iepedeHs 1 00beM

NPUHSTHS PEIICHNUs, BKIIOYAIOIINN DSl B3aUMOYBSI-
3aHHBIX IOCJIEJOBATEIBLHO BHIONHACMBIX ISHCTBUI.
[ToBpImIeHNE TEXHOIOTUYHOCTH PEMOHTHO-CTPOUTEIh-
HBIX paboT TpeOyeT yHnopsiioYeHnsl KaK TeXHOJIOrHYe-
CKHX OIepaLii, COCTABIIAIOIINX OTJEJIbHbIE TEXHOIO-
THYECKHE MPOIeCChl KAITMTAIBHOTO PEMOHTA 3IaHHH,
TaK ¥ caMuXx paboT MexIy co0oi, yCTpaHEHHs He-
000CHOBAaHHBIX TEXHOJIOTMYECKH ¥ OPraHU3allMOHHO
IepEePHIBOB, UCIIOJIE30BAHMS IPOIPECCUBHBIX MOTOY-
HBIX METOJIOB NPOM3BOACTBA PabOT, BHICTpanBaHUs
palMOHAJIBHBIX TOCIIEI0BATENbHBIX U MapaUIeIbHBIX
cBsI3eil Mexay paboramu. B GonpmmHCTBE ciiydacs
NPOM3BOJCTBEHHBIC PE3EPBBI SABISIOTCS CICICTBHEM
BIIMSIHUS OPraHU3aIl[MOHHO-TEXHOJOTHYECKHNX (haKTo-
poB [12-14].

[onpsinnas opranuzanus

'

MOHHUTOPHHT ayKIIHOHHBIX
MpeIOKEHU I

'

ot 27.02.2015 Ne 86-I1T1
v
TIpoBeneHue ayKunoHa

Ha ocHoBanu [1I1T PO
ot 01.07.2016 Ne 615 (pen.

YCIIyT, CTOUMOCTb, HCTOYHUK TMoaroToBKa Ydactue B ayKimone
(hHHAHCHPOBAHHMS) AyKIMOHHOIH
110 KanuTansHoMy peMoHTy MK/] JOKYMEHTALHH U151 Monpsan
y — ydacTus B Ipyrux OpraHu3alys BbIUIpana
ITonroroBka ayKIMOHHOM ayKIMOHAX ayKIMOH?
noxymeHnTaruu [T MockBbl

Ilonnucanue norosopa
Ha BBITIOJTHEHHE paboT

ot 05.05.2022)

A4

0 KanuTajibHoMy peMoHTy MKJ{

l_l

Brimonaenne pa60T I10 KalluTaJIbHOMY

AHaIm3 ¥ OIleHKa pemonty MKJ]
q)OpMI/IpOBaHI/Ie BBITNIOJIHCHUS pa60T
PEHTHHIOBOM TIO/IPSTIMKOM JITIsSl BHECCHUS | -
CHUCTEMBI B PEUTUHIOBYIO CUCTEMY
HOZPSAHBIX Y
OopraHu3anui Crava BBIIIOJTHEHHBIX paboT
J 0 KanuTajbHOMY peMoHTy MK/I
VYcrpanenue
3aMedqaHuH/ v
HEJI0CTaTKOB V-
I"apanTuiinelii nepuos
A 4
VYposens 1. [Toka3arenu cHIKeHbI B cpenHeM Ha 20-25 %
Axryanuzanus
PpEeNTHHTOBOM
CUCTEMBI » VYposens 2. [Tokasarenu cHIKEHBI B cpeaneM Ha 15-20 %
TIOAPSITHBIX
opraHu3anun
Yposens 3. [lokazarenu cHIkeHBI B cpexHeM Ha 10-15 %

Puc. 2. briok-cxema GOpMUPOBaHUS PEUTHHTOBON CHCTEMBI IOAPSITHBIX OPraHU3aLUI
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OCo0eHHOCTHIO PadoT MO KaluTaIbHOMY PEMOH-
Ty SIBJISIETCS TO, YTO OTJCIbHBIC TEXHOJOTUYECKUE
MPOIECCHI BRIMTOTHSIOTCS KaK CHAPYKH, TAK U BHYTPU
JKCIIYaTUPYEMOro 3/aHus. B 3TOl CBs3H, MOCKOIb-
Ky 3JaHH€ MOJHOCTHIO MOCTPOCHO, U B MpoIecce
KaluTaJlIbHOTO PEMOHTA TOJBEPTAOTCS 3aMEHE HIIH
BOCCTAHOBJICHHUIO TOJBKO OTACJIBHBIC €r0 KOHCTPYK-
THBHBIC DJIEMCHTHI M UHKCHEPHBIC CUCTEMBI, TTOCJIC-
JIOBAaTCIBHOCTh TEXHOJIOTUYECKUX IPOIECCOB, HX
COBMEII[EHUE CYIECTBEHHO OTIMYAIOTCS OT MPOLec-
ca BO3BeJCHHUS HOBBIX 34aHMN. OTCIOZA BBITEKAIOT,
B MEPBYIO OYepe/lb, PE3ePBbl COKPAIICHHS MPOIOI-
JKUTEJIBHOCTH KOMILIEKCA padOT MO KamUTaJIbHOMY
PEMOHTY 10 CPABHEHHUIO C AaHAJIOTUYHBIMU PabOTaMu
B HOBOM cTpouTeansctse [15, 16].

B3anMmHas yBsIi3Ka TEXHOJIOTHYECKHUX U Opra-
HU3AMHOHHBIX (PAKTOPOB, MO3BOJSIONINX COKPATUTH
CPOKH MPOM3BOJCTBA PabOT, MOJIOKHUTEIBHO BIHSET
U Ha CHIDKCHHE CTOMMOCTHU paboT 3a CYET yMEHbIIIE-
HUS HAaKJIaJIHBIX PACXOMIOB, CBSI3aHHBIX C HEOOXOMIH-
MOCTBIO 00ECIECUCHHUS CAMOTO MPOU3BOJCTBEHHOIO
mpoiiecca MpoU3BOJACTBA PaboT MO KAMUTAILHOMY pe-
MOHTY 3/1aHHM.

Pazpaborana Gok-cxema peUTHHTOBOM CUCTEMBI
U OLICHKM IOAPSAHBIX OpraHU3alui, 103BOJSOLIAs
Ha OCHOBE JIOCTUTHYTHIX PE3yJIbTaTOB BBISBUTH MMeE-
IOIUECS PE3CPBBI MOBHIICHHS TPOU3BOIUTECIIEHOCTH
Tpy/a [pH MPOU3BOACTBE PEMOHTHO-CTPOUTEIIBHBIX
paboT U CTUMYIIUPOBATh 3TH OPTaHU3AIMH B TPEAIO-
YTUTEIBHOCTH NP OCYIIECTBICHHH KOHKYPCHBIX MPO-
HEAyp MO BIOOPY HUCIOJHUTEICH paboT 3aKa3dIMKOM

(puc. 2).

3AKJTIOYEHHUE U OBCYXJIEHHUE

CoBepuIeHCTBOBAaHHE TEXHOJIOTHH PEMOHTHO-
CTPOUTEIHHOTO POU3BOJICTBA CBIA3aHO C PA3BUTHEM
METOAMYECKOH 0a3bl U MX OLCHOYHBIX ITOKa3aTelel.
B nokyMeHTaxXx TEXHOJIOTHYECKOTO HOPMHUPOBAHUS
MPUBOAATCS 0a30BBIE MAPAMETPHI, 10 KOTOPBIM PO-
M3BOJIUTCS TPOCKTUPOBAHUE TEXHOJIOTHUECKUX MPO-
I[EeCCOB, TaKHWe KaK yAeIbHBIE 3aTparsl Tpyda pabdo-
YUX, MUHUMAJbHOC KOJHUYECTBO UCHOJIHHUTEIEH,
coctaB paboOT B CTPYKTYpPE TEXHOJIOTHYECKUX IIPO-
I[ECCOB H T.II.

JIyist OlIEHKH COOTBETCTBHUS MPOCKTHBIX PEIICHUI
WIH OTACTHHBIX KOHCTPYKTUBHBIX SJIEMEHTOB TpeOOBa-
HUSIM TIPOM3BOJCTBEHHBIX WJIA TEXHOJOTHUECKUX TIPO-
I[ECCOB UCIIONB3YIOT MTOHATHE TEXHOJIOTHYHOCTH.

OTcyTCcTBME HOPMATUBHOW 0a3bl IJIs HUICHTH-
(hUKanuy KaKk caMOTO TMOHSITHS TEXHOJOTHYHOCTH,
TaK M €r0 XapaKTCPHUCTUK 3aTPYAHSICT BepUPUKAIIHUIO
B CTPOUTEIHFHOM IPOU3BOACTBE PEATUIYEMBIX OpPTraHH-
3alMOHHBIX U TEXHOJIOTUICCKUX PE3CPBOB YIYUIICHHUS
mapaMeTpOoB MPOU3BOJCTBEHHBIX MporieccoB. s op-
MHUpPOBaHUS SAMHOOOpAa3usl B MOHATHWHOM ammapare
B 00JIaCTH TEXHOJIOTHYHOCTH MPUMEHUTENHHO K pabo-
TaM 0 KaMTaIEHOMY PEMOHTY MOXKET OBITh HCITOJTB30-
BaHa MeTojojiorndeckas 0asa, chopMupoBaHHas Hayd-
HBIMH TPYAaMH BEIYIIUX POCCHUCKHX U 3apyOeKHBIX
YYCHBIX, ¥ COOTBETCTBYIONUN MEKAUCIIUITHHAPHBIH
OTIBIT HOPMHUPOBAHUS B APYTHUX OTpaciisix (Hampumep,
B MamuHocTpoenuu) [17-19].
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INTRODUCTION

The total building renovation is a complex techno-
logical process organised in the operated building, char-
acterised by a number of peculiarities affecting the adop-
tion of organisational and technological solutions. These
features are regulated by regulatory requirements and
methodological recommendations both in the field of capi-
tal repair works and interaction between the participants
of the process (customer, contractor, residents), etc. [1].

Since renovation works in apartment buildings are
usually carried out without the eviction of residents, an
important task is to shorten their duration without com-
promising the quality and increasing the cost of the work.
Duration is one of the basic parameters characterising
the technological process and, accordingly, influencing

the manufacturability. Integral assessment of the set of pa-
rameters affecting manufacturability, improvement of their
values due to the identified reserves and implementation
of developed measures is the basic platform for the for-
mation of organizational and technological mechanism to
improve manufacturability of works during major repairs
of buildings [2—4].

One of the peculiarities of the capital repair pro-
gramme in apartment buildings is its long 30-year imple-
mentation period, during which construction technologies,
materials, technical means, etc., as well as their respective
regulatory and technical bases are improved and updated.

The main normative and technical document
regulating the design of capital repair works is
CP 368.1325800.2017%2, which establishes require-

'CP 368.1325800.2017. Residential buildings. Design rules for major repairs. Introduced 2018-05-26. Moscow, TSNS Publ., 2018; 32.
2CP 37 2.1325800.2018. Multifamily residential buildings. Rules of operation. Introduced. 2018-07-19. Moscow, JSSC Publ.,

2018; 24.

91

(L6) L NSSI'EL IO agponisieg



Science :ﬁlt:lnftll::glii':::l: Vol. 13.Issue 1(47)

Rima S. Petrosyan

ments for the design of major repairs of apartment
buildings up to 75 m height, including apartment-type
dormitories, taking into account Amendments No. 1, ap-
proved by Order No. 924/order of the Ministry of Con-
struction, Housing and Utilities of December 30, 2020.

Identification of reserves to improve the manu-
facturability of works during the overhaul of buildings
provides an opportunity to improve the use of resourc-
es as a result of improving the organization of labour,
production process and management, intensification
of the technological process. According to the methods
of implementation there are design, technological and
organizational-technological reserves. The use of all
types of reserves means the most rational use of ma-
terial and labor resources and, ultimately, determines
the main directions for increasing the manufacturability
of works compared to the previously established level.

MATERIALS AND METHODS

The assessment of manufacturability of repair and
construction works is carried out with the help of aggre-
gated indicators of labour input, machine time and dura-
tion of their constituent technological processes [5-8].

By selecting several design-technological solutions
for each repaired component and dividing the complex
process of overhaul into its component technological
processes, the labour input, machine time and duration
for each process are determined.

1. Determine the manual labour cost using the fol-
lowing formula:

b=tV (1)
where L — labour input, man-hour; t;,. — labour input
for the i-th component of the process, man-hour; V, —
the amount of work of the i-th component of the process
in physical terms.

2. The machine labour costs are determined using
the following formula:

ta=tV, )

. . o .
where ¢  — machine time, mach.-hour; 7, — machine

time for the execution of the i-th object, machine-hour.
3. Determining the duration of the work:

a,=a "V, 3)

where a, — duration days/hours; af — duration per
unit of volume of the i-th process component.

4. Calculation of total labour costs, machine time
and duration of overhaul of the i-th object is carried out
according to the formulas:

T,=21, Vs (4)
i=1

Ty =2 1w Vi )
i=1
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A, =Ya’ -V, (6)

Quantitative values of the values t; and t;, for
each process component are determined by averaging
the data from timekeeping observations, work projects
and the applicable SNiP and UNaP standards for the ex-
ecution of this process in accordance with the condi-
tions of the selected process standard. Quantitative
values of the values @, are calculated in accordance
with the selected technology standard and the degree
of influence on the total time of the building erection.

The quantitative values of the @, are determined
by averaging the data from the network diagrams and
actual data on the duration of a given process in accord-
ance with the selected process standard and taking into
account the degree of influence on the total duration
of the building erection.

There are three cases that can occur:

* the execution of the i-th process does not lie
on the critical path; in this case a,.o =0;

* the execution of the i-th process in question lies
entirely on the critical path; in this case, the duration
of the unit of work of the i-th process can be determined
depending on whether the i-th process is mechanised
or manual as:

o T,
4 =32 )
or as:
Z‘0
.0 — b; ’ 8
K t-8.2 ®)

* the execution of the i-th process lies partly
on the critical path, in which case the duration is deter-
mined by the formulas:

tO
f=B§2, ©)
or
o 1
a,- :B-t.’i,82’ (10)

where B — the ratio of the duration of the process lying
on the critical path of the network diagram to the total
duration of the work.

5. Determining the scope of work.

The workloads of most of the constituent processes
V. are measured in the units used in the cost estimates.
If the estimated measurements deviate from the units
of measurement in the regulations, the unit of measure
for the scope of work should be 1 mac.-hour of the lead
machine and the number of mach.-hour should be deter-
mined for each process separately.



Formation of an organisational and technological mechanism to improve the manufacturability

of works in total building renovation P 84-97

These costs can be determined from the regula-
tions. However, for each specific process, there are
certain dependencies between the defined ranges
of the various parameters. These dependencies can be
defined in general terms by formulas:

(1m)
(12)

The scope of dependence (14) is limited to certain
values n__, upon reaching which it takes the form of:

(13)

T=a-b;
n

t=a,-b.

t=p-n,

where p — is a constant factor.

Using dependence (12), the crane time consump-
tion can be determined for each set of processes.

6. Total manufacturability index.

A comparison of the technology performance
of overhaul work is made using the technology cost
of overhaul work, which is determined by taking into
account the duration of the overhaul.

The cost of overhaul work determined with
the same technological standard for all comparable
structures is hereafter referred to as the estimated tech-
nological cost of overhaul work.

If changes in design solutions entail significant
changes in technology, require the use of other types
of machines and mechanisms than those provided for in
the standard, etc., it is not possible to determine the esti-
mated technological cost of overhaul work. In this case,
the overall cost-effectiveness of the design solution is
determined in accordance with current regulations.

The notion of the estimated technological cost
of overhaul work is notional. It includes the costs
of mechanisation, wages and a proportion of overheads
depending on possible increases or decreases in the du-
ration of the work. Since the increase or decrease in
the duration of the work is determined in relation to
the basic design solution, the value of the estimated
technological cost is relative. The estimated technologi-
cal cost makes it possible to evaluate the design solu-
tions only from the point of view of work production,
as its calculation does not take into account the capital
intensity of the machines and mechanisms used [9—-11].

The estimated cost of major repair work is a total
quantification and is the sum of the costs of carrying out
the individual component processes:

S, =8 +8,+..+85,=>S,.

i=1

(14)

The estimated cost of carrying out a component
process can be expressed as the product of the amount
of work of that type V, by the estimated unit cost of this
type of work:

Ci/Si:Vi'Ci“'; (15)

sziI/i~Cl....

i=l1

(16)

The estimated unit costs for each of the main types
of work are determined by the formula:

C =M +d’ +8; +b, (17)

where M; — the cost of mechanisation per unit
of work of the i-th type in roubles; d; — wages
of workers per unit of work in roubles; §; — the change
in overheads due to the change in labour costs from
wages and salaries in RR; b’ — the change in over-
heads associated with the change in the total duration
of the overhaul with an increase in the scope of this type
of work by 1 unit in roubles.

The magnitude of the cost of mechanization M, ;
can be represented as:

Mio = t:i ’ Cm.h ’ (18)
where #,, — the machine time required to complete

a unit of a given type of work, man-hour; C , —
the price per mach.-hour of this machine.
The value of wages can be represented as:

di :tpi'Ki’ (19)
where t; — labour input per unit of work, man-hour;
K, — the average hourly tariff rate in roubles.

Values 8; and b, are defined as follows:
0.4
8 =t ——+K,-0.15|, (20)
o[t

where 0.4 and 0.15 are overhead cost savings from re-
duced labour and wage costs;

b’ =a’ H, @1
where a:) — the difference in duration, i.e. the increase
or decrease in the total duration of a major repair of a build-
ing or its component process (in shifts) with an increase
(or decrease) in the amount of work of the given type by
1 unit; H — the share of the variable part of the overhead,
roubles, per day of the duration of the work.

By substituting these values into formula (17), we
obtain:

C=t,-C,,+t, (115K +0.487)+a’-H. (22)

The manufacturability of the i-th option

of the overhaul project can be evaluated by the manu-

facturability factor K , the value of which is determined
by the expression:

K,=1+—,

e

(23)

where AS, — the increase or decrease in the estimated
cost of the i-th option of the capital improvement pro-
ject compared to the estimated cost of the base option.
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With values of K, > 1.03, the compared variant is con-
sidered to be less technologically advanced than the base
variant and is not recommended for further development.

With values of K, < 0.97, the compared variant is
considered to be more technologically advanced and is
recommended for further development.

With values of 0.97 < K, < 1.03, the compared and
reference variants are considered to be of equal process-
ability and the decision on the expediency of further

development is based on a comparison of specific indi-

cators (material consumption, degree of unification and

typification, etc.).

Determine the technological cost of the basic de-

sign solution for the repair of structural elements in ma-

jor building renovations by using the formula:

S, =T,

e me

(Cop), +T,-q+H,. (24)

Source data
The process technology parameters ¢, a, n...

v

Selecting the basic parameter for improving processability

v

»  Formation of a reserve bank with decomposition by parameters

v v v
Organisational Technological Design and constructive
[ | ]
v
Selecting, refining the reserves to be used
|
v v v

* Alternative selection of construction
machinery and medium-sized small
machinery, tools and processes;

« Shift work;

* Qualification of workers, performers
and variation in their numbers;

* Forming a rational composition
of units and brigades;

* Seasonal production variability;
* The sequence of work;

* Uninterrupted availability of re-
sources;

* Organising the rational operation
of machinery;

* Selecting the best applications for
the technology

» Lower specific weight
of structural elements
(>50 kg — 2 persons),
(<50 kgs — 1 person);
* Reducing labour ac-
tions and operations in

technological processes;

« Lower number

of mounting elements;
* Reducing the number
of assembly joints;

« Reinforce the skills
of workers involved in
technological processes

* Alternative design
of structural elements;

* Enlargement of struc-
tural elements;

« Simplification

of the geometric shapes
of structures;

* Reducing the materi-

al intensity of structural
elements

v

Calculation of processability of work with allowance for reserves

improving

Consistent with the results
of the calculation, taking into account used reserves

manufacturability

+7 Yes

Defining new processability parameters

v

Defining improved manufacturability
processes

Fig. 1. Algorithm of formation of organisational and technological mechanism to improve manufacturability
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The difference in estimated value is determined by
the formula:

AS; =AT,-(C,,), +AT,-q+

0.4 (25)
+ATJ('—+q-O.15)+AA “H;
8.2 /
AT/‘ :TMj _TMe’ (26)
where
AT, =T,-T;
2
AM;=A4,-A,. @D

RESEARCH RESULTS

The basis for making a justified decision and form-
ing the programme of works when carrying out over-

Customer (regional operator)

v

Agree with the residents
of the building in use
on proposals in accordance with
the regional programme (tim-
ing, list and scope of services,

haul of structural elements and engineering systems
of buildings are the materials of their inspection with
the assessment of physical and moral deterioration.
The algorithm of formation of organizational and tech-
nological mechanism of enhancement of manufactur-
ability (Fig. 1) for decision-making, which includes
a number of interrelated sequentially performed actions,
has been developed. The enhancement of manufactur-
ability of repair-construction works requires streamlin-
ing both technological operations, which compose sepa-
rate technological processes of buildings’ overhaul, and
the works themselves, the removal of unfounded tech-
nological and organisational breaks, the use of progres-
sive flow methods of works, building rational sequen-
tial and parallel links between the works. In most cases,
production reserves are a consequence of the influence
of organizational and technological factors [12—14].

Contracting organisation

'

Monitoring of auction bids

'

Participation in the auction

cost, source of funding) for
the capital repairs of the AB

Preparation of auc-
tion documents for
other auctions

v
Preparation of auction docu-
mentation GD Moscow

Did the contractor
win the auction?

No. 86-PP of February 27, 2015
v
Conducting an auction
based on GD RF from
June 1, 2016 No. 615 (ed.

Signing a contract for the execu-

from May 5, 2022)

Analysis and evaluation

of contractor performance |

tion of work on the capital repairs
of the AB

l_l

Work to overhaul the ABs

A4

Creating a rank-

for inclusion in the rating

ing system for system
contractors
Addressing
remarks/
deficiencies

i ¢

A

Handing over the completed work
on the AB’s overhaul

Warranty period

Updating

Level 1. Indicators are reduced by an average of 2025 %

the contractor

rating system

A,

» Level 2. Indicators are reduced by an average of 15-20 %

Level 3. Indicators are reduced by an average of 10-15 %

Fig. 2. Block diagram of the formation of the contractor rating system
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The peculiarity of capital repair works is that in-
dividual technological processes are carried out both
outside and inside the operated building. In this regard,
since the building is completely constructed and only
some of its structural elements and engineering sys-
tems are replaced or restored in the process of overhaul,
the sequence of technological processes and their com-
bination differ significantly from the process of con-
structing new buildings. Hence, there are, first of all,
the reserves for reducing the duration of the complex
of works on overhaul as compared to similar works in
new construction [15, 16].

The mutual alignment of technological and organ-
isational factors that allow for shorter working times
also has a positive effect on reducing the cost of work
by reducing the overheads associated with the need to
ensure the production process itself for the renovation
of the buildings.

A flow chart of contractor rating and evaluation
system has been developed to reveal the available re-
serves for increasing labour productivity in the course
of repair and construction works on the basis of the re-
sults achieved and to encourage these organisations to
be preferred when carrying out tender procedures to se-
lect work contractors by the customer (Fig. 2).

CONCLUSION AND DISCUSSION

The improvement of repair-construction technolo-
gies is connected with the development of methodologi-
cal base and their evaluation indicators. Technological
standardisation documents provide basic parameters,
according to which technological processes are de-
signed, such as specific labour input of workers, mini-
mum number of performers, composition of works in
the structure of technological processes, etc.

The concept of manufacturability is used to as-
sess the conformity of design solutions or individual
structural elements with the requirements of production
or technological processes.

The lack of normative base to identify both the con-
cept of manufacturability and its characteristics makes it
difficult to verify in the construction industry the imple-
mented organizational and technological reserves to im-
prove the parameters of production processes. The meth-
odological basis formed by the scientific works of leading
Russian and foreign scientists and relevant interdiscipli-
nary experience of rationing in other industries (for ex-
ample, in mechanical engineering) can be used to form
a uniform conceptual framework in the field of manufac-
turability as applied to overhaul works [17—19].
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