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TexHosornueckKas KapTa Kak OMH U3 HHCTPYMECHTOB IOBbIINICHUA

Ka4eCTBA PEMOHTHO-CTPOMTEIbHBIX padoT

FOaus OgseroBua KycrukoBa, Eniena BanepueBna IlankoBa
Hayuonanehutii uccnedosamenvexuii Mocko8cKutl 20Cy0apCcmeer bl CIpoumebHbill YHUSEpCUumen
(HUY MI'CY),; e. Mocxksa, Poccus

AHHOTALUMNA

BBepeHue. B HacTosiLLee BpeMs NOBbILIEHNE Ka4eCcTBa PEMOHTHO-CTPOUTENbHBIX paboT SIBNSETCA BaXKHOW KOMMIEKCHOM
npobnemMoii, HeJOCTaTOYHOE BHUMaHME K KOTOPOW HEU3BEXHO BedeT K UX YAOPOXaHWI, YBENMYEHMWIO 3KCMyaTauMoHHbIX
pPacxofoB, YBENUYEHNIO KONMUYECTBA TEKYLLUX U KANUTarbHbIX PEMOHTOB, @ TAKKE YMEHbBLUEHUIO MEXPEMOHTHbBIX CPOKOB,
YXYALLEHUIO KaYecTBa XW3HW noTpebutenen. B xyawmx cnyvasx HU3Kui ypoBeHb Ka4ecTBa PEMOHTHO-CTPOUTENbHbIX paboT
MOXET MPUBECTM K aBapusiM, CTaTb UCTOMHUKOM Yrpo3bl XU3HW 1 300POBbIO, NPUBOAS K HECHACTHbIM cryyasm. KavecTBo
paboT — 3TO OCHOBHas Liefb MCMOMb30BaHNS TEXHOMOIMYECKOW KapTbl; B 3TOM CTaHOapTU3MPOBaHHOM OpraHM3aLMOHHO-
TEXHOMOIMYECKOM JOKYMEHTE COOEPXUTCSt NOAPOOHas MHCTPYKUMS Ans paboyero nepcoHana, no3sonstoLlas NoHATbL BCe
npoLuecchl, KOTOpble NPEeACTOUT BbINOMHUTL B XO4E peanu3auun npoekTa, a Takke OueHUTb Heobxoanmble Ans 3Toro pe-
cypcbl. TexHonornyeckas kKapta COAEpPXUT KOMMIEKC MepOonpusATUA No opraHu3auuu Tpyaa c Hanbonee apdeKTUBHbIM
MCMONb30BaHMEM COBPEMEHHbIX CPeACTB MexaHW3auuu, TEXHONOIMMYECKON OCHACTKW, UHCTPYMEHTa M MPUCNOCOONEHUA.
B aTOT AOKYMEHT BkntovaloTcst Havboree NpPorpeccuBHbIE Y pauoHanbHble MeTofdbl N0 TEXHOMNOMMWU CTPOUTENBHOMO Npo-
W3BOACTBA, CNOCOOCTBYIOLLME COKPALLEHMIO CPOKOB U YNYULLEHUIO Ka4ecTBa paboT, CHKEHUO ux cebectonmMocTu. TexHo-
noruyeckasi kapta o6ecne4ymBaeT He TOSIbKO 3KOHOMHOE W BbICOKOKa4eCTBEHHOE, HO U Ge3onacHoe BbINONHeHUe pabor,
MOCKOIbKY COAEPXUT HOpMaTUBHbIE TpeboBaHus 1 npasuna 6esonacHocTu.

Martepuanb! u metoabl. 3aga4a — NPOBECTU aHANM3 TEXHONOMMYECKMX KapT Ha pasHble BuAbl paboT npu kanuTanbHOM
PEMOHTE C BbISIBIIEHNEM NEPEYHS] HEAOCTATKOB, OLUMGOK 1 HETOYHOCTEN NPY COCTaBIIEHUN TEXHOMNOMMYECKUX KapT.
Pe3ynbrartbl. PazpaboTtaHbl NpeanoxeHns no KOPPEKTUPOBKE OCHOBHbIX AaHHbIX Y NapamMeTpoB B TEXHOMOMMYECKMX Kap-
Tax, Heobxoaumble Ansi onepaLMoOHHOTO KOHTPOSSI TEXHOMOMMYECKoro npoLecca.

BbiBoAbl. [TpoaHann3npoBaH nepeyeHb TEXHOMOMMYECKUX KapT Ha pasHble BUAbl paboT npu kanutanbHOM PEMOHTE; BbisiB-
NeH nepeyveHb HeOCTaTKOB, OLUMOOK M HETOYHOCTEW NPU COCTaBIEHUMN TEXHONOMMYECKMX KapT, TPEBYHOLLMIA KOPPEKTUPOBKM.

KIKOYEBBIE CITOBA: KOHTpOnb KayecTBa, TEXHONMOrMYeckas kKapta, PEMOHTHO-CTPOUTENbHbIE PabOThl, OpraHM3aLMOHHO-
TEXHOMorn4yeckas 4OKyMeHTauums, TEXHONOrMYeCKUiA npouece, cTaHaapTusaums, 3ekTMBHOCTb
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ABSTRACT

Introduction. Nowadays, improving the quality of repair-construction works is an important complex problem, insufficient
attention to which inevitably leads to their increasing cost, increasing operational costs, increasing the number of current and
overhaul repairs, as well as reducing the time between repairs, worsening the quality of life of consumers. In the worst cases,
poor quality of repair and construction works can lead to the accidents, become a source of threat to life and health, leading
to accidents. The quality of work — is the main purpose of using the technological card; this standardized organizational and
technological document contains detailed instructions for the working staff, allowing to understand all the processes to be
carried out during the project as well as to evaluate the resources necessary for this. The process map contains a set of mea-
sures for the organisation of work with the most efficient use of modern means of mechanisation, technological equipment,
tools and fixtures. This document includes the most progressive and rational methods of construction works technology
facilitating reduction of time and improvement of work quality and reduction of their cost. The technological card ensures not
only economical and high quality, but also safe execution of works, as it contains regulatory requirements and safety rules.
Materials and methods. The task is to analyse flow charts for different types of work in major repairs with the identification
of a list of shortcomings, errors and inaccuracies in drawing up flow charts.
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Results. Proposals for correcting basic data and parameters in the flow charts required for operational control of the tech-

nological process have been developed.

Conclusions. A list of flow charts for different types of work during major repairs has been analysed; a list of shortcomings,
errors and inaccuracies in drawing up flow charts that require adjustments has been identified.

KEYWORDS: quality control, flow chart, repair and construction work, organisational and technological documentation,

technological process, standardisation, efficiency

FOR CITATION: Kustikova Yu.O., Pankova E.V. A flow chart as one of tools improving the quality of repair and construction
work. Stroitel’stvo: nauka i obrazovanie [Construction: Science and Education]. 2023; 13(1):5. URL: http://nso-journal.ru.

DOI: 10.22227/2305-5502.2023.1.5

Corresponding author: Yulia O. Kustikova, KustukovaYO@mgsu.ru.

BBEJEHUE

KonTpons kauecTBa — 3TO mpomuecc obecrede-
HHS TOTO, YTOOBI PEMOHTHO-CTPOUTENbHBIE PabOThI
ObUTM BBINIOJIHEHBI HA CAMOM BBICOKOM YPOBHE M COOT-
BETCTBOBAJIM HEOOXOIUMBIM CHICHHPHUKAIIUAM U TpPe-
O6oBannaM. KoHTpob KadecTBa BKIIOYAET B CeOsI Psiz
STANoOB, B TOM 4YHCIIEe TUIAHHPOBAHUE, BBHIIIOJHEHUE
1 MOHUTOPHHT. D(PPEeKTUBHBIA KOHTPOJIb KauecTBa He-
00XOZMM JUISI TOTO, YTOOBI PEMOHTHO-CTPOUTEIILHBIE
paboThl OBUIM 3aBEPILEHBI B CPOK, B paMKax Oro/pKeTa
1 Ha CaMOM BBICOKOM YPOBHE.

Ha xa4ecTBO peMOHTHO-CTPOUTEINILHBIX Pa0OT BITH-
SI€T COBEPILICHCTBO M [UIAHUPOBAHUE TEXHOIOTHIECKUX
MPOIIECCOB; COOITIOICHNE TPABUIILHON TEXHOIOTHYECKON
MOCJIE0BATENbHOCTH BBITIOJIHEHNUS pabOT; pUTMUYHOCTD
MIPON3BOACTBA; YPOBEHb KBAIN(HKAIMN KaJpOB; COIlIa-
COBaHHBIE JCHCTBYS BCEX IIOAPA3ECIICHUN CTPOUTEIBHOM
OpTaHM3aINY U €€ CyOOAPSAHBIX OpraHU3aINA; Kade-
CTBO IPUMEHSIEMBIX CTPOUTEIIBHBIX MaTepPHUAIIOB, CHIPbS
1 000pynoBaHuUs; opraHm3anus 3(p(HeKTHBHOTO KOHTPO-
7151 KadecTBa. Bee atu (hakTopbl QyHKIMOHUPYIOT B TEC-
HOM B3aMMOCBSI3H, [I03TOMY X CIIEAYET pacCMaTpUBaTh
B paMKax oOrmel cucteMsl. O4eBUIHO, YTO IS pELICHHS
MOCTaBJIEHHOW TpoOJIeMbl HEOOXOAMMO 000CHOBaHHE
U TIPUHSTHE OPTaHU3AIMOHHO-TEXHOIOTHIECKUX pPellie-
HUH ¢ yyeToM 3Toro acrekra [1-3].

[Ipu BbIIOTHEHHH PAabOT MO KaNUTAJIbHOMY pe-
MoHTy MKl IMEIOT MEeCTO OTKIIOHEHHUSI OT TPeOyeMBIX
napaMeTpoB MaTepHaJOB M TEXHOJIOTMYECKHX J0-
ITyCKOB B NPOIIECCE MTPOU3BOACTBA PadOT, UTO BIECUET
3a coO00H yXyAllIeHHE KaueCcTBa U 0€30MaCHOCTH PEMOH-
THPYEMBIX 00BEKTOB; A€(PEKTHI PE3yIbTaTOB PEMOHT-
HBIX paboT HEOOXOIMMO KOJIMYECTBEHHO OICHHBATH
B [IPOLIECCE TEXHOJIOTMYECKOro (OIMepaluoHHOr0) KOH-
TPOJIS, ¥ TIO PE3yNIbTaTaM OLEHKH 3THX J1e()eKTOB Oopra-
HHU3aLMOHHO-TEXHOJIOTHUECKUMHU PEIICHUSIMHU CBOTUTH
K MHHIMYMY MX HETaTUBHOE BIIMSIHHAE Ha HKCILTyaTaIH-
OHHBIE CBOMCTBA 00BEKTOB [4—7].

UT0OBI MUHUMHU3UPOBATHh ONTHOKU U OTKJIOHEHHUS,
paboTta JOoIKHA MTPOBOJUTHCS TOJIBKO KBAJIN(UIIUPO-
BaHHBIMHU CIICHUAJIMCTaAMMU. O[[HaKO JaxKe CaMBIH OIBIT-
HBI U 00pa30BaHHBIA CTPOUTENH AOIDKEH PETYISIPHO
npuberarb K OMOIIY HOPMAaTUBHBIX JJOKYMEHTOB, PEKO-
MeHJanui, HHCTPYKIUHA. OTHUMHU U3 TaKUX JOKyMEH-
TOB SIBJISIIOTCSI TEXHOJOTHYecKue kapTel. Ha ocHoBe
aHajn3a CYmECTBYIOIINX THUIIOBBIX TCXHOJOTHYCCKUX

KapT MOJKHO BBISIBUTh HEIOCTATKU M OMIMOKH, ycTpa-
HEHHME KOTOPBIX BIIOCIIEIICTBHH IIOMOXKET CTPOUTEISIM
OBICTPO MPOBOAUTH KOHTPOJIb KaYeCTBa TOTOBOTO MPO-
IyKTa, YCTPaHATh Opak acmekra [8].

TexHonmornueckne KapTol OTHOCATCS K rpaduye-
CKMM HM300pakKeHHSM TEXHOJOTHYECKHX IMPOLECCOB
U CHCTEM, 33CHCTBOBAaHHBIX B CTPOUTEIHHO-PEMOHT-
HBIX paborax. FIX MOXHO paccMaTpuBaTh KaK BHU3Y-
aJbHOE MPEACTaBICHHUE 3TANOB MPOCKTUPOBAHUA,
IUIAHUPOBAHMSA U BBIIIOIHEHHS 3THX NMPOEKTOB. TexXHO-
JIOTHYECKHE KapThl OOBIYHO CO3AIOTCS C MCIOIb30Ba-
HUEM KOMIBIOTEPHOTO MPOTPaMMHOI0 o0ecreyeHus
¥ MOTYT OBITh IalITUPOBAHbI AJISI OTPAXKCHUS YHUKAIb-
HBIX TPeOOBaHMH Ka’KI0TO OTJEIBHOTO IIPOEKTa.

TexHonoruueckas Kapra, Tak ke Kak MPOeKT op-
TraHU3alii CTPOMUTEIHCTBA U IPOCKT IMPOU3BOACTBA
palorT, sABIsSETCS OJHUM M3 OpPraHW3al[HOHHO-TEXHOIIO-
TMYECKUX JJOKYMEHTOB B CTPOUTENBCTBE [9].

Hannuue opraHM3anMmOHHO-TEXHOJIOTHYECKHUX
JIOKyMEHTOB, B TOM 4YHCJIE TEXHOJOTHYECKHX KapT,
U UX HCIOJb30BaHUE B CTPOUTEIHHOM IPOU3BOJICTBE
BO MHOTOM HPEIONPEAEIIIOT KOHKYPEHTOCIIOCOOHOCTh
CTpouTenbHON oprann3anui [10, 11].

MATEPHUAJIBI © METO/bI

MeronaMu UccleI0BaHUS TOCTYKIIN U3YUYEHHE,
aHAIIN3 ¥ CHHTE3 CYIIECTBYIOIINX THITOBBIX TEXHOJIOTH-
YECKHUX KapT Ha Pa3HbIC CTPOUTEILHBIC PaOOTHI, POBO-
JIUMBIE B TIPOIECCe KaUTAIBHOTO peMoHTa. OCHOBHOM
[ETBI0 UCCIEeOBaHUS ObUTa OIeHKa 3(P(EKTHBHOCTH
TEXHOJOTUYCCKHUX KapT B MOBBIINICHHH KOHTPOJISI Ka-
YeCTBA PEMOHTHO-CTPOUTEIHHBIX paboT.

TexHonornyeckasi Kapra — BaKHEHIINH JOKYMEHT
JUTSL OpPTaHU3AIMK CTPOUTEIIEHBIX MPOIIECCOB, TOCKOIb-
Ky B HEl yKa3aHbl OPUEHTHUPHI ISl paboumX, MOPSII0K
pa3MeleHrs HHCTPYMEHTOB M 000PYIOBaHHUSI, CKIIa I~
pOBaHUs MaTepPHANIOB, CHAOKEHMSI, TPSOOBAHMS K Kaue-
CTBY, MEphI 0€30MIaCHOCTH U MHOTrO€ aApyroe. Bece 3to
CIOCOOCTBYET CBOEBPEMEHHOMY 3aBEPIICHUIO KaXXI0TO
sTana paboT, ONepaTUBHON CHa4e MPOCKTa, CHUKCHUIO
KOJIMYEeCTBA OITUOOK M HapylieHUi. TeXHOoIoTnIecKue
KapThI MIPU3BaHBI CTAHIAPTU3UPOBATH IEATCIBHOCTD
paboYrx Ha CTPOUTEIBHOW IUIOINAIKE, TPEIOCTABIISS
HauOosee 3PPEKTUBHBIC METOIBI BHITIOTHEHHUS Pa3Iny-
HBIX BHJIOB pa0oOT U o0ecrednBas cOONACHIE pado-
YUMU MIPOU3BOJICTBEHHOTO Tpoliecca AJis 3aBEPIICHUS
paboT 6e3 MpoIycKa KaKuX-JIn00 IUKIIOB.
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D¢ (heKTHBHOCTh TEXHOJOTMUECKUX KapT 3aKII0-
4aeTcs B UX CIIOCOOHOCTH OOECIEYHTh LEMOYKY -
CTBHIA, KOTOPbI€ paboYMii JOJKEH BBIMOJIHSITH B OMpeE-
JIEJICHHON TMOCJIeI0BaTeIbHOCTU. DTO TapaHTHPYET,
41O pabouuii HE MPOMYCTUT HU OJHOTO IHKJIIA HPOH3-
BOJICTBEHHOTO IPOIIECCa, MOCKOJIBKY JTHO0bIC OMIMOKH
WIH YOYIIEHUS MOTYT UMETh 3HAUYUTENbHBIC MMOCIIE-
CTBUS JIJIs1 OOIIIETO KauyecTBa MPOEKTa U CPOKOB €To 3a-
BepH_IeHI/Iﬂ. B IICJIOM TCXHOJIOTHYCCKHUC KapTBI I/IFpa}OT
BaXXHYIO POJIb B [IPOLIECCE CTPOUTENHCTRA, CIIOCOOCTBYS
CTaHAapTH3anuy, o0ecreunBas CoONOICHUE CTaHIap-
TOB KauecTBa U 0E30MMaCHOCTH, a TaK)Ke COKpaIas Ko-
JUYECTBO OIMHUOOK U JE(PEKTOB.

TexHoNOrMYecKas KapTa MOXKET CTaTh MOJE3HBIM
WHCTPYMEHTOM JUIsl TOBBIIICHHUS Ka4eCTBa PEMOHTHO-
CTPOUTENBHBIX PaboT O1aroaps YeTKOMY BH3yaTbHOMY
MPEICTABICHHUIO 3TANIOB MPOEKTa U PECYPCOB, HEOOXO-
JIUMBIX JIJIsl €T0 3aBepiieHus. Pa30uBasi MpOEKT Ha OT-
JICIIbHbIE KOMITOHEHTBI, TEXHOJIOTHYECKAsT KapTa MOKET
[TOMOYb BBISIBUTH MMOTCHIIUAIBHBIC POOIEMbI H Hed (-
(heKTUBHOCTb, @ TAKXKE MPEAOCTABUTH «IOPOXKHYIO Kap-
Ty» JUIsl ONTHMHU3AIKMH paboyero nporecca.

s mpoBeneHus UCCleAOBaHU OBIIIO 0TOOpaHO
HECKOJIBKO THITOBBIX TEXHOJIOIMYECKUX KapT Ha CIeIy-
omue CTpOI/ITeJ'IBHBIe pa6OTLI, HpOBO}II/IMBIC B HpOI_ICC-
Ce€ KalMTaJbHOTO PEMOHTA: PEMOHT TUAPOU3O0JIALIH,
KUPITUYHOHN KIIaJKH, KPOBEJb U MEPEKPHITHH, JIECTHUII,
OKOH, OKPACKH, JKEJI€300€TOHHBIX ITaHeIICH, ITOJIOB, 1M0-
TOJIKOB, TEILTOU30JISAIUH, (YHJAMEHTOB U IITYKATYPKH.
B xone aHanu3a mpeamnonaraeTcsl yCTaHOBUTH OJHOTY
1 nHPOPMATHBHOCTD pa3/enoB « KOHTpOIb KauecTBay.
BbLIO IPHHATO pellieHne MPOBEPHUTH, HACKOIBKO MOJHO
0Tpa>1<eHa B TCXHOJOTI'MYECCKUX KapTax cnez[y}omaﬂ HH-
(hopmanust: Ha3BaHKUE pabOThI, TOISKAIIECH KOHTPOIIO;
pabOoTHI, MOIEKAIIUE KOHTPOJIIO; TIPSIMET, COCTaB, 00b-
€M IPOBOIUMOIO KOHTPOJIS, B TOM YHUCIIe HH(pOpMAIHs
0 JIONMYCTUMBIX OTKIIOHEHHUSIX OT HOPMBI;, 00bEM MTPOBO-
JTUMOTO KOHTPOJIS, @ TAKXKE YKa3aHUE JIUIA, OTBETCTBEH-
HOTO 3a TIpoBoAnMBIe paboTel. Takke OBUIO ymelIeHo
BHUMaHKE HH(POPMAIUK O HOPMATHBHBIX JTOKYMEHTAX,
Ha KOTOPbIe HEOOXOIUMO CChIIATHCS CTPOUTEIISAM B ITPO-
necce pabor. MccnenoBanne TEXHOIOTHYECKUX KapT
MOJYCPKHET BYKHOCTh TOTO, YTOOBI CTAHIAPTHEIC TEX-
HOJIOTHYCCKHUE KapThl, HCIIOIb3YEMbIC B CTPOUTEIIHLHOM
MIPOM3BOJICTBE, OBUIN MOJHBIMU U MH()OPMATUBHBIMH,
0COOCHHO B YaCTH KOHTPOJIS KauecTBa.

PE3YJIBTATHBI HCCIEJOBAHHUA

B xone ananu3za 0TOOpaHHBIX TEXHOJIOTHYECKHX
KapT, pykoBoactBysch MJIC 12-29.2006 «Metonuye-
CKHE pEeKOMEHIAlNU MO0 pa3paboTke u 0(hOPMIICHUIO
TEXHOJIOTHUECKOH KapThDy (IyHKT 5.4), OblH chopmy-
JIMPOBAHBI CIIEAYIOLIME BHIBOIBI' .

B pasnene «TpeboBaHus K Ka4ecTBY padbOT» IpH-
BOJISITCSL HE B ITOJTHOM 00bEeMe KOHTPOJIHpYyEMbIE Ta-
paMeTpbl TEXHOJIOTUYIECKOTO MpoLecca U Olepanui

(omeparnuu koHTpOIs). Kpome Toro, Bo Bcex kaprax ya-
CTHYHO OTCYTCTBYET HH(pOpMALHUS O Pa3MELICHUN MECT
KOHTPOJIS, UCIIOJTHUTEINAX, 00beMax U COJIEPKAHUU
orepanuii KOHTPOJIS, HE Pa3bsICHEHA METOANKA U CXEMBI
MU3MEpEeHUi, IpaBuila JOKYMEHTUPOBAHUS PE3YJIbTaTOB
KOHTPOJIS. ¥ IPUHATHS PELICHNH 00 MCKIIIOYEHUH Jie-
(heKTHOW NPOAYKIINU U3 TEXHOJIOTHYECKOTO ITPoIecca.

IIpuMeHsieMble METOIUKU U CPEACTBA U3MEPEHUI
JIOJDKHBI 00€CIIeYMBATh JIOCTOBEPHOCTh PE3YIIBTATOB,
YTO rapaHTHPYETCsl BHIIIOJHEHUEM IPaBUII U COOIIO-
JICHHEM HOpPM cTaHAapToB [ ocynapcTBEHHOI CHCTEMBI
m3mepenuit (I'CH).

KOHTpOJ'II) Ka4yeCTBa SIBJISIETCSI BAXKHENIIIUM acIiek-
TOM CTPOUTEJIBHBIX NPOLECCOB, MOCKOJIBKY TOMOTaeT
rapaHTHPOBAaTh COOTBETCTBHE KOHEYHOTO IPOAYKTA
HEO0OXOIWMBIM CTaHAapTaM, CIenu(UKAINIM U Tpe-
6oBanusaM [12]. HeynoBineTBOpUTEIbHBIN KOHTPOJIb
KauecTBa MOXET MPUBECTHU K Je(eKTaM KOHCTPYKIUH,
YBEIMYEHHIO 3aTpar U yrpo3e 6e301acHOCTH, YTO MO-
JKET HETaTHBHO CKa3aThCs HA JJONTOBEYHOCTH U (PyHK-
LIHOHAJIbHOCTH TOTOBOTO IPOEKTA.

KoHTponb kayecTBa, nperycMaTpruBaeMblil B TEX-
HOJIOTHYECKOW KapTe, COCTOUT M3 BXOJHOTO KOHTPOJIS
IIPOEKTHOM U TEXHOJIOIMYECKON JOKYMEHTALUU; BXO-
HOI'0 KOHTPOJIA NPUMCHACMBIX CTPOUTECIIBHBIX MaTe-
pHAIOB, U3JENUA U KOHCTPYKLHH; OIepaluoHHOTO
KOHTPOJISI TEXHOJIOTHYECKOTO MTPOIIecca; MPHEMOYHOTO
KOHTPOJISl KadecTBa pabOT, CMOHTHPOBAHHBIX KOHCTPYK-
UK 1 000pYyAOBaHUS, TOCTPOEHHBIX 3aHUN U COOPY-
JKEHU; 0(hOPMIICHHS PE3YJIbTATOB KOHTPOJIS KauecTBa
U TIPUEMKH PadoT.

OnHUM M3 KJIIOYEBBIX CIIOCOOOB, C TIOMOIIBIO KO-
TOPBIX TEXHOJOTHYECKUEC KapThl MOTYT ITIOMOYb YJIy4d-
IMIMUTH KOHTPOJIb Ka4eCcTBa PEMOHTHO-CTPOUTENBHBIX
paboT, ABiIsIEeTCS MPEAOCTaBIEHHE YETKOTO M BCECTO-
POHHEro 0030pa Bcex IMPOIECCOB, 3aAeHCTBOBAaHHBIX
B OTUX ITPOCKTax. DTO MOXKET IMOMOYb rapaHTHUpoOBaThb,
YTO BCE HEOOXOIUMBIE IIard MpeANpUHATHI JJIS T0ITy-
YEHUS JKeJIaeMBIX PE3YJIBTaTOB U YTO Ka4e€CTBO paboThI
MOCTOSTHHO TOAJEPKUBAETCS HA MPOTSKEHWU BCETO
mpoekTa [13, 14].

Kpome Toro, TeXHOJIOTHYECKUE KapThl TAKIKE MO-
TYT IOMOYb MUHUMH3UPOBATH PUCK OMINOOK U Hemoue-
TOB, TaK KaK 00€CIEeYNBAIOT HAMIAHOE IPEICTABICHHE
BCEX B3aMMOCBSI3aHHBIX CHCTEM U MPOIIECCOB, 3aAeH-
CTBOBaHHBIX B CTPOMTEIHHO-PEMOHTHBIX MPOEKTaX.
OTO0 MOXET NOMOYb yOeANTHCS, YTO BCE yUaCTHUKHU
MPOEKTa OCBEIOMIICHBI O TpeOOBaHUAX M 00sS3aHHO-
CTSIX KaXJI0T0 dTarna, YT0 MUHUMHU3HUPYET PUCK OIHUOO0K
Y HEJI0YETOB.

PexoMeHmanuy roBopAT, 4YTO OCHOBHBIE JaHHBIE
U TIapaMeTpbl, HEOOXOIUMBIE UIT KOHTPOJIS, TIPUBO-
JATCA B Ta6J'II/II_[aX; IIPpUMEP COCTABJICHUA Ta6HI/IIII)I JIIA
OIEPAIIIOHHOTO KOHTPOJISI TEXHOJIOTMYECKOTO TPOIIEC-
ca mpezcTasiieH B Ta0u. 1, a B Tabi1. 2 IpuBeNeH NpH-
Mep popMHpOBaHUS TaOIHIHOH (PopMBI TIepedHs pabdo-

'MJIC 12-29.2006. Metoaudeckre peKOMEHIAIHH 110 pa3paboTke 1 0(hOPMIICHHIO TEXHOIOTHYecKoi KapTel. M., 2007. 12 c.
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Taoda. 1. OnepanioHHbIH KOHTPOJIb TEXHOIOTHYECKOTO IpoLecca

Haumenosanue
TEXHOJIOTHIECKOTO
rpoluecca 1 ero onepauui

Kontponupyemslii napameTp
(10 KaKOMy HOPMAaTHBHOMY

JIOKyMEHTY)

Jonyckaemble 3Ha4EHUS
napameTpa, TpeOoBaHUS
KadecTBa

Cnoco6 (MeTom) KOHTPOJIs,
cpexnctsa (mpudOpHI)
KOHTPOJIS

Ta6u. 2. [lepeueHs pabodmX MPOLECCOB U ONEPALUiA, MOATIEKAMNX KOHTPOIIO, CPEICTBA U METOIBI KOHTPOJIS

Haumenosanue npoueccos, | Ilpenmer HuctpymeHT Bpemsa OTBETCTBEHHBIN Texuuueckuit
U3eTIHUH, TOUIeKAIIUX KOHTPOJIS 1 c1oco0 KOHTPOJIS KOHTpOJIEp KpUTEpUH OLICHKU
KOHTPOIIIO KOHTPOJISL KauecTBa

BxonHoi KOHTpOJIBL

OnepannoHHBIN KOHTPOIb

IIpuemouHbIi KOHTPOIH

YHX TPOLECCOB U ONepanuii, MOoJISKAINX KOHTPOIIIO,
C YKa3aHUEM CPEJICTB M METOJOB KOHTPOJIS.

B TexHOnornueckon Kapre ciuenyer npegycmar-
pHUBaTh METOIBI KOHTPOISI, CPEACTBA, CXEMBI, TPABUIIA
BEITIOJTHEHHS U3MEPEHN M UCUBITaHUH, MpaBuia 00-
paboTKH pe3yNbTaToB U3MEPEHUN W UCTIBITAHUN U UX

OLICHKH, YCTAaHOBJICHHbIE CTaHAAPTAMH, TEXHUUSCKUMH
ycnoBusimu [15].

B pazzene onepanioHHOTO KOHTPOJIS TEXHOJIOTH-
YECKOTO IpoIecca CiIeayeT MPUBECTH CXeMBI, B TabI. 3
NpeNCTaBIICH IPUMep Takoi cxeMbl. OCHOBHOE HX Ha-
3HaYeHHEe — I0Ka3aThk npopaly u pabounM MecTa KOH-

Taoda. 3. Cxema onepaniioOHHOTO KOHTPOJIS Ka4eCTBa

Cxema oneparioHHOTO KOHTPOJIS PeMoHT mITyKaTypHBIX (hacaioB 31aHAIT JIncr 1
CocTas onepanuii ¥ cpeacTBa KOHTPOJISL
Orarsl paboT KonTponmpyemsie oneparin KonTpons (MeTon, 00bem) JlokymeHTanus
ITonroroBuTensHbIC [IpoBeputsb: [Tacnopr,
paboTeI * 3aM0JIHEHUE OKOHHBIX M ABEPHBIX Texuudeckuit ocMOTp 06IJ.II/II/I6)KypHaJ'I
MPOEMOB; paoor
* HAJINYHE JIOKyMEeHTa O KadecTBe Busyanbasrit
Ha NOCTYNUBIIHNN PacTBOp;
* OYHCTKY ITOBEPXHOCTH CTEH To xe
OT OTCJIOMBILEHCS MITYKAaTypPKH,
BBICTYIMBILUX COJIEH;
* YCTAHOBKY CHEMHBIX MapOK M MasiKOB; -
* BJI@XHOCTb CTEH U TEMIIepaTypy BO3IyXa WsmeputenbHbIi
(B 3UMHee BpeMs)
TykarypHbie KonTponupoBars: OO0umit )xypHaI
paboter * Ka4eCTBO IITYKaTypHOI'O PacTBOpa; JlaGopaTopHsIit pabor
* CpeIHIOI0 TOJIIINHY 00pBI3ra, IPyHTa, Busyanbhslii,
HaMeTa; HU3MEPUTEIbHBIN
* OTKJIOHEHHMS OTKOCOB, IIJIICTP, CTOJI00B W3mepurensHbIit
U T.JI. OT BepPTHKAIH;
* KaueCTBO MMOBEPXHOCTH ILUTYKATYPKHU BusyanbHbiit
[Ipuemxa [IpoBeputsb: AKT ipueMKu
BHIIOMHERERIX pabor * IPOYHOCTH CIIETUICHUS IITYKaTyPHBIX Texuudeckuit ocMoTp BHIQNHERHLX pabor
CJIOEB C OCHOBAHHEM;
* COOTBETCTBHE KaueCTBa OMITYKaTypeHHON W3mepurensHbIi
MIOBEPXHOCTH TPEOOBAHHSM ITPOEKTa
u CHull
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KoHTponbHO-U3MepUTENbHBINH HHCTPYMEHT: OTBEC CTPOUTEIBHBIH, JIMHEeHKa MeTaJIMdecKasi, peiika-npaBuIlo, JeKao

OmnepaunoHHBII KOHTPOJb OCYIIECTBISIOT: MacTep (mpopad), 1adopaHT (MHKEHEp) — B mporecce paboThL.
IIpuemMouHEBIi KOHTPOJIB OCYLIECTBISIOT: paOOTHHUKH CITyKOBI KadecTBa, MacTep (mpopad), MpeaCcTaBUTEIH TEXHAA30Pa
3aKa34yuKa

Texauueckue Tpe60BaHI/I$I

Jonyckaemble OTKIOHEHUS

HepoBHOCTH ITOBEPXHOCTH HOBOH IITYKAaTypKH MPH
HaKJIaJAbIBAaHUU 2-METPOBOM PEHKHU:

* IpH MIPOCTOM MITYKaTypke — He Ooree 3-X HepOBHOCTEH
TTyOWHOH MIIH BBICOTOHU 10 5 MM;

* MIOBEPXHOCTH OT BEPTHUKAIN MPH MPOCTOH MTyKaTypke — 3 MM,

HO He Oonee 15 MM Ha 3Tax;

. J'[y3F, yCeHKOB, OKOHHBIX U ﬂBeprIX OTKOCOB, l'lPlJ'[ﬂCTp,
cT0J100B — 10 MM Ha BeCh JIEMEHT

5 MM
10 Mmm

—

>5MM

VkazaHus 110 IPOU3BOJICTBY PabOT

IMoxroroBka MOBEpXHOCTH (hacamgoB 3AAHUN COCTOUT U3 CIISIYIOIINX OIeparuii:
* OYHCTHUTH MOBEPXHOCTHU OT CTAPBIX U3BECTKOBBIX, CHIIMKATHBIX U JIP. OKPACOYHBIX TIOKPBITHIA;
* OTOHUTH HENIPOYHYIO ITYKATYPKY;
* 00paboTaTh HEOCTATOYHO MIEPOXOBATHIC TOBEPXHOCTH;
* IOKPBITh METAIIIMYECKON CEeTKOM ¢ ssueiikamu pazmepoM 10 x 10 MM WK TUIETEHHEM U3 IPOBOJIOKH C sTUeHKaMu
pasmepom He 6onee 40 x 40 MM HEOOXOMMbIE apXUTEKTYPHBIE JCTaH

ITpu omTykaTyprBaHUM ITOBEPXHOCTH (hacaoB HAHECCHHE KaXI0T0 MOCIIEAYIOIIETO CII0s ITyKaTypHOro HaMmeTa
JIOITyCKAeTCs TOJIBKO IOCIIE CXBAThIBAHUSA

ITpu peMoHTe (hacagoB TOJIIMHA JEKOPATHBHOTO CJIOS ISl pacTBOpA:
* C MEJIKO3EPHUCTHIM HAIOJHHTENEM (TIpH C1aboM pelbede MTyKaTypKu) — 4—6 MMm;
* CO CPEIHE3EPHUCTHIM — 6—8 MM;
* C KPYIHO3EpHUCTHIM — 8—10 MM

JlexopaTHBHBIH CII0I HAHOCAT B /1Ba preMa. [Ipu ciiibHO penbeHBIX MTyKaTypkax ¢ HAKPBIBOYHBIM citoeM 15—18 Mm
pacTBOp HAHOCAT B TPU NpHeMa

TpoJis KauecTBa. Hu B 0HOM U3 IPpOaHAIM3UPOBAaHHBIX
TEXHOJIOTMYECKUX KapT TAKUX CXEM HET.
Meronuueckue pekomenaauun MJC 12-29.2006
coJiepIKaT TpeOOBaHUS K TEXHOJIOTHYECKOM KapTe, K CO-
CTaBy M COAEPIKAaHHIO ee Pa3/elioB, a TAK)Ke PEeKOMEeH1a-
U K U3JI0KEHUIO U 0(OPMIICHHIO pa3lesioB U TEXHO-
JIOTUYECKOM KapThl B 1IesioM. B ocHoBy Pekomennanuit
MOJIOKEHBl HOPMAaTHUBHBIE U 3aKOHOAATEIbHBIE aKThI
Poccutickoit @enepannu B 00IaCTH CTPOUTEIHCTBA,
pesynsrarsl pabotr ITHUMOMTII u npyrux nmpoexTHo-
TEXHOJIOTUYECKUX YUPEXKICHUN B CTpoUTeNbCcTBE. B 10-
KYMEHTE YUYTEHBbI N10J10XKeHUs «PyKkoBoacTBa no pas-
paboTKe TEXHOJOTHYCCKUX KApT B CTPOUTEIHCTBEY
(x CHuII 12-01-2004 «Opranu3anusi CTpOUTEIHCTBAY )
[MHWUMO? 1 onbIT mpuMeHeHUs1 PyKOBOACTBa CTPOH-
TEJIbHBIMU U MPOEKTHBIMUA OpraHu3auusMu. JJOKyMeHT
PEKOMEHAYETCS UCTIOIB30BaATh CTPOUTEIbHO-MOHTAXK-
HBIMH OPTaHU3ALMSIMHU U IPOEKTHO-TEXHOJOTHUECKIUMH
WHCTUTYTaMH IS pa3pabOTKN TEXHOIOTHICCKUX KapT,
T.€.Th OH HE HOCHT 00s3aTeIbHEIA XapaKkTep.
Hecmotpst Ha MHOXKECTBO MPEUMYIIIECTB HCTIOb-
30BaHUS TEXHOJIOTMUECKUX KapT B CTPOUTENbHBIX IIPO-

€KTax, CYIIECTBYET TaKXke psJ MpolieM U orpaHude-
HUH, KOTOpble HEOOXOAMMO YYUTHIBaTh. HekoToprie
13 Hamboyee pacrmpoCTPaHCHHBIX MPOOIIeM BKITIOYA-
I0T OTCYTCTBUE CTaHJapTU3allMU B MCIOJIb30BAaHUU
TEXHOJIOTHYECKUX KapT, TPYIHOCTH C MHTETpanuei
TEXHOJIOTHYECKHAX KapT B CYMIECTBYIOIINE CHCTEMBI
U TIPOLIECCHI, a TAKXKE OTCYTCTBUE MOHUMAHUS U OIBITA
B MCIIOJL30BAaHUM 3TUX KapT [16, 17].
TexHoMOTN4YeCcKHEe KapThl MOTYT CHITPATh BAXKHYIO
pOJIb B YIYUYHIEHUU KOHTPOJIS Ka4eCTBa PEMOHTHO-
CTPOUTENBHBIX paboT, PeIoCTaBIss YETKYIO U Opra-
HU30BaHHYI0 MH(OPMALIKIO O Mpoleccax, 3aeicTBO-
BaHHBIX B MPOEKTE. JTa HHPOPMALIHSI MOXKET BKITFOUATh
HeoOXomMble MaTepHaibl 1 000pyIoBaHUE, IPeIIoia-
raeMble CpPOKH BBIIIOJIHEHHS paboT U APYIYIO BAKHYIO
HHPOPMAITHIO, HAIIpUMep PEKOMEHIAINH 1 TIPOTOKOJIBI
1o TexHuke Oe3zonacHocTH. brnaroxaps Haau4wo 3TN
MH(pOPMaIMK B OJHOM MECTE, TEXHOJIOTHUECKUE Kap-
TBI TIOMOTAIOT O0ECIEUNTh YeTKOC TOHUMAaHNUE BCEMHU
YYaCTHUKAaMU MPOEKTA, YTO OT HUX OXKHIACTCS, U CO-
BMECTHBIMH YCHJIMSIMU JJOOUTBHCS, YTOOBI MMPOEKT ObLI
BBITIOJTHEH HAa CAaMOM BBICOKOM ypoBHe [18-20].

2CIT148.13330.2011. Opranuzanust CTpOUTENbCTBA // DIEKTPOHHBIN (OH/] IPABOBOI ¥ HOPMATUBHO-TEXHUYECKON JTOKYMEHTa-

mun. URL: http://docs.cntd.ru/document/1200084098
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3AKJTIOYEHHUE U OBCYXJEHHUE

B xoz1e BBIIOIHEHNS UCCIIETOBAHMI OBLIO CIEIAHO
3aKJTIOYEHHE, YTO CYIIECTBYIOIINE THIOBBIC TEXHOIOTH-
YyecKue KapThl 04eHb CHIIbHO ycrapenu. He cymiectByer
e/IMHO# 0a3bl JaHHBIX, I7ie ObLIM ObI COOPaHbI THIIOBBIE
TexHoJIorn4Yeckre KapTel. He cymecTByer Takxke u 00si-
3aTeNbHBIX TPEOOBAHMH ISl X COCTABIICHHS, @ METOHU-
YecKre peKOMEH IallNH 3a49acTyI0 IPOCTO HE MCIIONb3Y-
IOTCA TPU COCTABJICHUU CTpOHTeHLHOﬁ JOKYMCHTalHU.
B xone paGoTsl OBITO MTPOAHATU3UPOBAHO HECKOIBKO
JIECSITKOB THUTIOBBIX TEXHOJOTHYECKUX KapT Ha Pa3HbIE
BUJIBI CTPOUTENBHBIX paboT, M HU OJ{HAa U3 HUX MOJIHO-
CTBIO HE COOTBETCTBYET pEKOMEHAIMsM. Takne KapThl
HE COZIepIKaT MOTHON WH(POPMAITUN ¥ HHCTPYKITHHA IS
paboTHI, Be3[ie OTCYTCTBOBAJIN HAINSIHBIE TEXHUYE-
ckre cxeMbl. Bo MHOTHX KapTax He NMpOMUCHIBAIHNCH
JIONTYCTHMBIE OTKJIOHEHUSI, DJIEMEHTaPHO OTCYTCTBOBAI
MepedeHb He0OXOAMMBIX HHCTPYMEHTOB. TakuMm o0Opa-

30M, MOJKHO CJEJIaTh BBIBOI, YTO CTPOUTEILHOMY pa-
OodeMy OyleT TPYIHO MOHATH TEXHOJOTHUYECKYO KapTy
B Clly4ae BO3HMKHOBEHHS KaKOr0-TO BOMpoca. XoTe-
J0ch Obl 00paTUTh BHUMaHHUE, YTO HA CTPOUTENILHON
TUTOIIAKE MOT'YT OBITh HE TOJBKO MPOPAOBI C OONBIITHM
OMBITOM PabOThI, HO M MOJIOJbIE CIIEIIHATHCThI, KOTO-
PBIM TEXHOJOTMYECKHE KapThl ObUIM ObI HEOOXOAUMBI
JUISL YCIICUIHOTO BBIMOIHEHUS Pa0OTHI.

OTaenpHO XOTeNOCh OBl OTMETHTh, YTO BO MHO-
TUX MPOaHATU3UPOBAHHBIX TEXHOJOTHYCCKUX KapTax
JIaKe HET CChUIOK Ha HOPMAaTHBHBIC JOKyMeHThI. [1o/-
BOJISL UTOT MPOBEICHHOIO UCCICIOBAHMS, MOXKHO CIC-
JIaTh BBIBOJI, UYTO HMCIIOJIb30BaHHE TEXHOJOTHYECKOH
KapThl MOXET [IOMOYb MOBBICUTh Ka4€CTBO PEMOHTHO-
CTPOMTENIBHBIX PabOT 3a CUET YETKOTO PYKOBOJCTBA
U CTPYKTYpPHPOBAHHOTO MOJX0/Ia K BBITOIHEHHUIO CTPO-
UTEIBHOTO MpoIiecca. DTO MPUBEACT K YMEHBIICHUIO
KOJIMYECTBAa OIIMOOK, MOBBIMICHUIO 3(PHEKTUBHOCTU
U pe3yJbTaTUBHOCTH CTPOUTEIBHOTO MTPOIIECcca.
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INTRODUCTION

Quality control is the process of ensuring that re-
pair and construction work is carried out to the highest
standard and in accordance with the necessary speci-
fications and requirements. Quality control comprises
a number of steps, including planning, execution and
monitoring. Effective quality control is essential to
ensure that the renovation work is completed on time,
within the budget and to the highest standard.

The quality of repair and construction works is in-
fluenced by the perfection and planning of technologi-
cal processes; compliance with the correct technological
sequence of works; rhythm of production; qualification
level of personnel; coordinated actions of all depart-
ments of the construction organisation and its subcon-
tracting organisations; quality of used construction
materials, raw materials and equipment; organisation
of effective quality control. All these factors function in
close interrelation; therefore, they should be considered
within the framework of the general system. It is obvi-
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ous that in order to solve the problem it is necessary to
justify and make organizational and technological deci-
sions taking into account this aspect [1-3].

When carrying out works on overhaul of MDU,
there are deviations from the required parameters
of materials and technological tolerances in the course
of works, which entails deterioration of quality and
safety of repaired facilities; defects of repair work
results should be quantified in the process of techno-
logical (operational) control, and by the results of as-
sessment of these defects by organizational and tech-
nological solutions to minimize their negative impact
on the operational properties of facilities [4-7].

To minimise errors and deviations, the work should
only be carried out by qualified professionals. However,
even the most experienced and educated builder should
regularly have recourse to regulations, recommenda-
tions and instructions. One of these documents is flow
charts. By analysing existing standard flow charts, it is
possible to identify deficiencies and errors, the elimina-
tion of which will subsequently help builders to quickly
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control the quality of the finished product and eliminate
the defect aspect [8].

Process maps are graphic representations of
the processes and systems involved in the construction
and renovation work. They can be seen as a visual rep-
resentation of the design, planning and execution phas-
es of these projects. The flow charts are usually created
using computer software and can be adapted to reflect
the unique requirements of each individual project.

The process map is one of the organisational and
technological documents in construction [9], as is
the construction organisation project and the work ex-
ecution project.

The availability of organisational and technological
documents, including flow charts, and their usage in con-
struction production largely predetermine the competi-
tiveness of a construction organisation [10, 11].

MATERIALS AND METHODS

The research methods were the study, analysis and
synthesis of existing standard flow charts for various
construction works carried out in the process of major
repairs. The main purpose of the study was to assess
the effectiveness of flow charts in improving the quality
control of repair and construction works.

The process map is the most important document
for the organisation of construction processes, as it in-
dicates guidelines for workers, placement of tools and
equipment, storage of materials, supplies, quality re-
quirements, safety measures and much more. It helps to
complete each stage of work in due time, deliver pro-
jects promptly and reduce the number of mistakes and
irregularities. The process charts are designed to stand-
ardise the activities of workers on the construction site,
providing the most efficient methods of carrying out
various types of work and ensuring that workers follow
the production process to complete the work without
missing any cycles.

The effectiveness of flow charts lies in their ability
to provide a chain of actions that a worker must perform
in a specific sequence. This ensures that the worker
does not miss any cycle of the production process, as
any errors or omissions could have a significant impact
on the overall quality of the project and its comple-
tion date. Overall, flow charts play an important role in
the construction process by promoting standardisation,
ensuring quality and safety standards are met, and re-
ducing errors and defects.

A process map can be a useful tool for improv-
ing the quality of renovation and construction work by
providing a clear visual representation of the project
steps and the resources required to complete the project.
By breaking the project down into its individual com-
ponents, a process map can help to identify potential
problems and inefficiencies and provide a roadmap for
optimising the workflow.

Several typical flow charts for the following
construction works carried out during major repairs
were selected for research: repairs of waterproofing,
brick masonry, roofs and floor decks, stairs, windows,
painting, reinforced concrete panels, floors, ceilings,
thermal insulation, foundations and plastering.
The analysis is intended to establish the completeness
and informativeness of the “Quality Control” sections.
It was decided to check how completely the following
information is reflected in the flow charts: the name
of the work to be controlled; the work to be controlled;
the subject, composition, scope of the control performed,
including information about permissible deviations from
the norm; the scope of the control performed as well as
indication of the person responsible for the performed
work. Attention was also paid to the information
on the normative documents to be referred to by
the builders during the works. The study of the flow
charts will highlight the importance of ensuring that
the standard flow charts used in construction work are
complete and informative, especially in terms of quality
control.

RESEARCH RESULTS

During the analysis of the selected flow charts, guid-
ed by GDC 12-29.2006 “Methodological recommenda-
tions for the development and design of flow charts”
(point 5.4), the following conclusions were drawn'.

The section “Work quality requirements” does not
fully specify the parameters of the technological pro-
cess and operations (control operations) to be moni-
tored. In addition, all cards partially lack information
on the location of control locations, performers, scope
and content of control operations, methods and schemes
of measurements, rules of documenting control results
and decision-making on the exclusion of defective prod-
ucts from the technological process are not explained.

The methods and measuring instruments used
must ensure the reliability of the results, which must be
guaranteed by compliance with the rules and standards
of the State Measurement System (SMS).

Quality control is a crucial aspect of construction
processes as it helps to ensure that the final product
meets the required standards, specifications and re-
quirements [12]. Unsatisfactory quality control can lead
to design defects, increased costs and safety hazards,
which can adversely affect the durability and function-
ality of the finished project.

The quality control provided in the technologi-
cal card consists of the incoming inspection of design
and technological documentation; incoming inspection
of used construction materials, products and structures;
operational control of the technological process; ac-
ceptance quality control of works, installed structures
and equipment, constructed buildings and structures;

'GDC 12-29.2006. Methodological recommendations for the development and design of a flow chart. Moscow, 2007; 12.
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registration of quality control results and acceptance
of works.

One of the key ways in which flow charts can help
to improve the quality control of repair and construction
work is to provide a clear and comprehensive overview
of all the processes involved in these projects. This can
help to ensure that all necessary steps are taken to pro-
duce the desired results and that the quality of work is
maintained at all times throughout the project [13, 14].

In addition, flow charts can also help minimise
the risk of errors and omissions, as they provide a visual
representation of all the interrelated systems and pro-
cesses involved in construction and renovation projects.
This can help ensure that everyone involved in the pro-
ject is aware of the requirements and responsibilities
of each stage, which minimises the risk of errors and
shortcomings.

The recommendations say that the basic data and
parameters required for control are given in tables;
an example of drawing up a table for the operation-
al control of a process is given in Table 1, and Ta-
ble 2 gives an example of forming a tabular form
of the list of work processes and operations to be con-
trolled, indicating the means and methods of control.

The flow chart shall provide methods of control,
means, diagrams, rules for carrying out measurements
and tests, rules for processing the results of measure-
ments and tests and their evaluation as established in
the standards, technical specifications [15].

In the operational control section of the process
flow diagrams should be given, the Table 3 shows an
example of such a diagram. Their main purpose is to
show the foreman and workers the quality control lo-

Table 1. Operational process control

cations. None of the analysed flow charts contain such
diagrams.

Methodical Recommendations GDC 12-29.2006
contain requirements to the technological map, to
the composition and contents of its sections, as well
as recommendations for presentation and design
of the sections and the technological map in general.
The Recommendations are based on normative and
statutory acts of the Russian Federation in the area
of construction, on the results of the work of the Central
Research Institute of Building and Civil Engineering
and other design and technological institutions in con-
struction. The document takes into account the provi-
sions of “Guidelines for the development of flow charts
in construction” (for SNiP 12-01-2004 “Organization
of construction”) of the Central Research Institute for
the Organization of construction? and the experience
of application of the Guidelines by construction and de-
sign organizations. The document is recommended to
be used by construction and installation companies and
design and engineering institutes to develop flow charts,
i.e. it is not mandatory.

While there are many benefits of using flow
charts in construction projects, there are also a num-
ber of problems and limitations that need to be con-
sidered. Some of the most common problems include
lack of standardisation in the use of flow charts, difficul-
ties in integrating flow charts into existing systems and
processes, and lack of understanding and experience in
the use of flow charts [16, 17].

Process charts can play an important role in im-
proving the quality control of repair and construction
work by providing clear and organised information
on the processes involved in the project. This informa-

Parameter to be monitored
(according to which
normative document)

Name of the technological
process and its operations

Method of control, means
(devices) of control

Permissible parameter
values, quality requirements

Table 2. List of work processes and operations to be controlled, means and methods of control

Name of processes,
products to be
controlled

Tool and method

Object of control of control

Technical criterion for
assessing quality

Monitoring
time

Responsible
controller

Input control

Operational controls

Acceptance inspection

2SP 48.13330.2011. Organisation of construction : Electronic fund of legal and regulatory and technical documentation. URL:

http://docs.cntd.ru/document/1200084098
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Table 3. Operational quality control scheme
Operational control scheme Renovation of plastered facades of buildings Sheet 1
Composition of operations and controls
Stages of work Controlled operations Control (method, scope) Documentation
Preparatory work Check: Passport,

« filling in window and door openings;

« the availability of a quality document
for the mortar received;

* clean the wall surface of loose plaster

Technical inspection

Visual

Same

general work log

and salts;

* installation of removable stamps and -
beacons;

» wall humidity and air temperature
(in winter)

Measuring

Plastering work Control:

General work log
« the quality of the plaster mortar; Laboratory monitoring

« average thickness of spray, soil, swath; Visual, measuring

« deviations of slopes, pilasters, pillars, Measuring
etc. from the vertical,
* plaster surface quality Visual

Acceptance of Check:

completed works

Certificate of
acceptance of work

* the adhesion strength of the plaster
performed

layers to the substrate;

Technical inspection

« the quality of the plastered surface
complies with the requirements of
the project and the regulations

Measuring

Measuring and controlling tools: plumb bob, metal ruler, straight edge, moulding

Operational controls are carried out: foreman (foreman), laboratory technician (engineer) — in progress.
The acceptance inspection shall be carried out: quality officers, foreman (foreman), client’s supervisors

Technical requirements

Admissible deviations

Unevenness of the surface of the new plaster when applying
a 2-metre long batten:
« for simple plastering, no more than 3 unevennesses with
a depth or height of up to 5 mm;
« of the surface from the vertical for simple plastering —
3 mm, but no more than 15 mm per floor;
« internal corner, external corner, window and door jambs,
pilasters, pillars — 10 mm for the entire element

Instructions for carrying out the work

The surface preparation of building facades consists of the following operations:
* clean the surface of old lime, silicate and other paint coatings;
* to beat away weak plaster;
* to treat insufficiently roughened surfaces;
* covered with metal mesh with mesh size 10 x 10 mm or woven wire mesh with mesh size max. 40 x 40 mm (architectural
details required)

When plastering facade surfaces, each subsequent layer of plaster screed may only be applied after it has set

When renovating facades, the thickness of the decorative layer for fine-grained mortar:
« if the plaster relief is weak — 4—-6 mm;
 with medium grit — 6-8 mm;
* with coarse grit — 8—10 mm

The decorative layer is applied in two passes. For highly embossed plasters with a covering layer of 15—-18 mm, the mortar
is applied in three passes
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tion can include the materials and equipment needed,
estimated timescales for the work and other important
information such as safety recommendations and pro-
tocols. By having this information in one place, flow
charts help to ensure that everyone involved in the pro-
ject clearly understands what is expected of them and
works together to ensure that the project is completed to
the highest standard [18-20].

CONCLUSION AND DISCUSSION

In the course of the research it was concluded that
the existing flow charts are very outdated. There is no
unified database of standard flow charts. There are also
no mandatory requirements for their preparation and
the methodological guidelines are often simply not
used in the preparation of construction documents.
Several dozens of standard flow charts for various
types of construction works have been analysed and
none of them fully conforms to the recommendations.
Such maps do not contain complete information and

instructions for work and they all lacked illustrative
technical schemes. Many of the maps did not specify
permissible deviations and the list of necessary tools
was simply missing. Thus, we can conclude that it
would be difficult for a construction worker to under-
stand the technical card in case of any questions. We
would like to draw attention to the fact that on the con-
struction site there may be not only foremen with ex-
tensive experience but also young specialists who
would need the flow charts to successfully perform
the work.

In addition, many of the analysed flow charts do
not even have references to normative documents. To
summarise the findings of this study, it can be concluded
that the use of flow charts can help to improve the qual-
ity of repair and construction work by providing clear
guidance and a structured approach to the construc-
tion process. This will lead to a reduction of errors and
an increase in the efficiency and effectiveness
of the construction process.
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